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DEPARTMENT OF ENERGY ~~
/////;‘v' “'&V ‘31 National Nuclear Security Administration
Ncioer Sonariy Los Alamos Site Office

Los Alamos, New Mexico 87544

August 19, 2005

Mr. James Bearzi, Chief
Hazardous Waste Bureau

RECENED

New Mexico Environment Department A ‘2005
2905 Rodeo Park Drive East, Building 1 NMED Hazardous
Santa Fe, NM 87505-6303 Waste Bureall

E
Dear Mr. Bearzi; 9"8 [ s

This letter and enclosures are the DOE-LASO response to the NMED Notice of Disapproval
(NOD) for the Corrective Action Workplan for SWMU 73-002, dated July 19, 2005. All comments
are addressed in the attached matrix table with cross-references to NMED's numbered comments.
Enclosures include a revised Corrective Action Workplan, and Historical Investigation Report as
separate documents. With this transmittal you are provided two paper copies and one electronic
copy in accordance with section XI1.A of the March 1, 2005 Consent Order. Section 7 of the work
plan outlines the project schedule.

NMED's NOD indicates a January 31, 2006, due date for the Investigation Report based on the
schedule shown on the Investigation Workplan. DOE requests that the due date be contingent on
the date that NMED approves the Corrective Action Workplan. DOE anticipates a duration of 180
days from the date that NMED approves the Corrective Action Workplan to conduct readiness
reviews, field work, sampling and analytical and finalizing the Investigation Report,

If you have questions about the document, please contact Bob Enz (667-7640) of our
Environmental Restoration staff.

Sincerely,

ﬂwh?ﬁ

David R. Gregory, P.E.
Federal Project Director
ES: 2BE-008 Office of Environmental Stewardship

Enclosures

NNSA/DOE NNSA/DOE
Los Alamos Site Office Headquarters

S R S

4934



cc:

Darlene Goering
Hazardous Waste Bureau
New Mexico Environment Department
2905 Rodeo Park Drive East, Building 1
Santa Fe, NM 87505-6303

Kathryn Chamberlain
Hazardous Waste Bureau
New Mexico Environment Department
2905 Rodeo Park Drive East, Building 1
Santa Fe, NM 87505-6303

John Volkerding,
Hazardous Waste Bureau
New Mexico Environment Department
2905 Rodeo Park Drive East, Building 1
Santa Fe, NM 87505-6303

J. Ordaz, ES, LLASO
B. Enz, ES, LASO

S. Yanicak, LANL, NMED DOE OB, MS-J993

D. MclInroy, ENV-ERS, LANL, MS-M992

T. Rust, ENV-ECR, LANL, MS-M992



Notice of Disapproval — Comment Resolution

Page 1 of 12.
Part 1 Date: 8/16/05
Title: _Corrective Action Workplan for the Incinerator Ash SWMU 73-002 ID # NM0890010515- HWB-LANL-05-005 Rev. #:
Reviewer’'s Name (Print): James P. Bearzi Group: _NMED MS: Comments are due by: Aug. 21, 2005
Return comments or questions to (Author): 1TSI Jeff Hess and Dwight Houser Phone: FAX:
AND _Bob Enz AT
Part 2
Received on (Date): /05 Review completed on: /05 Phone: Signature:
H*
c
)
% New
O | Location® Reviewer’'s Comment/Suggestion Location Final Resolution
1 General Format to Section XI. Permittees must submit any The Corrective Action Work Plan (CAWP) will be reformatted to the Consent Order requirements
variations of the general document (work plan,
Comment report, other) format in outline form to NMED for
Page 2 NOD approval prior to submittal in accordance with
Section XI.A of the Order
2 General The Permittees must provide a brief description of The Sampling and Analysis Plan (SAP, Appendix A) will be conducted in accordance with the
investigation, sampling or analytical methods and Consent Order SOP’s.
Comment procedures, as part of this work plan.
Page 2 NOD The description must include sufficient detail to
evaluate the quality of the acquired data in
accordance with Section IX.A, Standard Operating
Procedures, of the Order.
The Permittees may not substitute references to the
Facility's SOPs for
this requirement.
(Submit to NMED within 30 days of receipt of this
letter.)

'Comment, Section, Description, Page

Los Alamos - Incinerator Ash Project
EPA ID# NM0890010515
HWB-LANL-05-005




(Continuation)
Page 2 of 12.

Notice of Disapproval — Comment Resolution

Comment #

Location '

Reviewer's Comment/Suggestion

New

Location

Final Comment Resolution

3 General
Comment

Page 2 NOD

In accordance with Section XI.B.13, Appendices, of
the Order, the Permittees must provide the results
of historical investigations in a separate document
to be submitted with the investigation work plan.
The Permittees must submit the Historical
Investigation Report (HIR) with the response to this
NOD.

(Submit to NMED within 30 days of receipt of this
letter.)

Write and submit an HIR in accordance with Section XI.B.13.

4 General
Comments

Page 2 NOD

The Permittees have not provided a HIR or the
waste characterization sampling results for NMED
review.

Therefore, the Permittees must complete full suite
analyses for each sample obtained at this site.

This suite must include VOCs, SVOCs, explosive
compounds, pH, PCBs, dioxins, furans, nitrates,
perchlorate, TAL metals, cyanide, and
radionuclides.

(Submit revised text and/or pages to NMED within
30 days of receipt of this letter.)

A full suite of analysis is in the updated Sampling Analysis Plan (SAP) included in the Corrective

Action Work Plan (CAWP). Appendix “A”.

'Comment, Section, Description, Page

Los Alamos - Incinerator Ash Project
EPA ID# NM0890010515
HWB-LANL-05-005




Notice of Disapproval — Comment Resolution

(Continuation)

description of the site conditions observed during
previous subsurface investigations, including
relevant soil horizons; stratigraphy; presence of
groundwater; and other relevant information. A site
plan showing the locations of all borings and
excavations advanced during previous
investigations shall be included in the Figures
section of the work plan. A brief description of the
anticipated stratigraphic units that may be
encountered during the investigation may be
included in this subsection if no previous
investigations have been conducted at this site.

(Submit to NMED within 30 days of receipt of this
letter.)

Page 3 of 12.
3+
IS
(]
E New
O | Location' Reviewer's Comment/Suggestion Location Final Comment Resolution
1 Specific Permittees' Statement: "Below the ash pile there is Specific As a result of development at LANL, very little undisturbed soil exists at the facility. The majority of
Comments evidence of native soil and rock. No further Comments surface material tends to be artificial fill, which may be crushed tuff, disturbed soil, or imported
investigation has been done of this area. material. Undisturbed soil on the mesa surfaces is generally thin and sandy in texture near the
Sec 3.2 Section 3.2 surface, with increasing clay content with depth. Cliff-forming south-facing slopes tend to have
NMED Comment: The information provided by the poorly developed soil profiles, while north-facing slopes generally have higher organic content.
Sub Surface Permittees in this section is insufficient. Sub Variable thicknesses of alluvial deposits exist within the canyons.
Condition, Surface
Page 9 The Permittees must provide the information Conditions Based on regional information described in the Pueblo Canyon Aggregate Area Investigation Work
required under Section XI.B.6.b of the Order. Plan (DOE, 2005), subsurface lithologic units underlying surficial alluvium and soil in the vicinity of
Page 7 LANL consist of the Bandelier Tuff (Qbt) and the Puye Formation (Tp). The deeper lithologic unit, the
Page 2 NOD This information must include: a brief, detailed Puye Formation, consists of clastic fanglomerate sediments. This unit is overlain by the Guaje

Pumice Bed, which occurs at the base of the overlying Bandelier Tuff. The tuff deposits originated as
gas-charged material expelled and deposited during violent volcanic eruptions. The tuff is subdivided
into the deeper Otowi Member and the shallower Tshirege Member; the upper and lower members of
the Bandelier Tuff are separated by the Cerro Toledo Interval at approximately 350 feet below
ground surface (bgs) beneath the mesa top sites

'Comment, Section, Description, Page

Los Alamos - Incinerator Ash Project
EPA ID# NM0890010515
HWB-LANL-05-005




Notice of Disapproval — Comment Resolution

(Continuation)

4.11.1 Ash . . 5.11 Ash &
as plant material, trash, cans, and miscellaneous

\?vi?rrln\(;\z/ailuum municipal debris, will be hand picked and or ggtr::)sval
Truck - segregated, bagged and disposed of as municipal Activities
Keers, page waste. This may include brushing off ash from the Page 13
16: debris to accomplish the goal of sending most of
the debris to a local landfill. and
Page 3 NOD .
"NMED Comment: NMED does not believe that the Section
Permittees will be able to reasonably demonstrate 5.11.1
that all contamination has been successfully Ash
removed from debris encountered at this site nor Removal
have the Permittees proposed a method to with
demonstrate this. The Permittees have also failed Vacuum
to submit the results of waste characterization Truck —
activities conducted in April of 2005. Keers
page 15

Additionally, the Permittees have not submitted a
plan for NMED review that explains how the
Permittees will conduct 40 CFR 262.11 activities for
waste generated at this site. This information is
crucial in determining proper waste disposal, and
without it, NMED cannot assess the Permittees'
plan for waste disposal.

Page 4 of 12.
3+
IS
(]
E New
O | Location' Reviewer's Comment/Suggestion Location Final Comment Resolution
2 . . . . . Added NMED to the notification list.
Permit Notify Permittees' Statement: "ITSI will make formal Permit
& Util Clear notifications before field activities are initiatedto Notify
DOE, USACE, Los Alamos County, and Airport & Util Clear
Section 4.5 Operations personnel."
pg 12, par 1: NMED Comment: In accordance with Section Ill.L Section 5.5
Page 3 NOD of the Order, the Permittees are required to inform page 11
NMED prior to commencement of field activities (i.e.
Sample Notify).
3 Section Permittees’ Statement: "All associated debris such Section Given that the ash contains radioisotopes, and the sensitivity of the radioisotopic methods is

extremely high, it is unlikely that any debris that has been in contact with the ash will be not-detected.
Therefore the debris (PPE, cans, vegetation, etc.) will continue to be classified in the same category

as the original ash. The current acceptance profile to the landfill includes debris, so there should not
be any change required there.

Revise the cited statement to indicate that all material in contact with the ash will be segregated as
appropriate and managed with the same ash waste and debris stream. Segregate all new material
(PPE, etc.). Put all of the new material in the last bag to leave the site.

All associated debris, not in direct contact with the ash, such as plant material, trash, cans and
miscellaneous municipal debris, will be hand picked and or segregated, bagged and disposed of as
municipal waste. Larger metal items removed from the ash will be evaluated on a case-by-case
basis for decontamination with the intent of being disposed of as municipal waste.

This decontamination process will initially evaluate the item to ensure that all surfaces are accessible
and available for decontamination. Each item that meets this criterion will be cleaned in an area
setup for decontamination by brushing off ash residue, using wet wipes to wipe all surfaces, followed
by a visual inspection by the waste management representative to ensure proper cleanliness. These
items will also be evaluated by radiation safety personnel prior to release to a municipal landfill.

'Comment, Section, Description, Page

Los Alamos - Incinerator Ash Project
EPA ID# NM0890010515
HWB-LANL-05-005




Notice of Disapproval — Comment Resolution

(Continuation)

Page 5 of 12.
3+
IS
£ N
ew
g .
O | Location' Reviewer's Comment/Suggestion Location Final Comment Resolution

4 | 4) Section Permittees’ Statement: "The following tables section 6.1 The characterization samples were taken to profile ash for disposal.
51 Ash summarize the radionuclide and metals results. The | Ash Waste
Waste results and an evaluation of the results for purposes Character The confirmation samples are to verify that the ash is adequately removed.
Char/Sam of disposal characterization are presented in a and Sample

technical memorandum currently being prepared.
page 20,para Page 19
2: Pg 3NOD NMED Comment: See specific comment #3 above.

5 Section 5.3 Permittees' Statement: "Judgmental sampling will SeC“_O” 6.3 Confirmation samples will be taken upon removal of the ash and debris. Appendix A describes the
Confirmation be performed along drainlines and outside the Confirm sampling plan in detail. In summary, the field crew will obtain up to three samples, depending on the
Soil perimeter of the remediated area. Furthermore, Soil nature of thg sub_strate at e'c_lch confirm_at_ion sar_nple location: one surface soil sample, one sample
Samples, samples will be taken to establish a background Samples from the soil/tuff interface (first 6” of soil immediately above the rock surface), and a core sample of

age 24 value comparison for the confirmation samples the underlying tuf‘f. In addition, surface sediment samples WI|'| be (;qllected on Fhe basis of one

pag P pies. Page 20 sample per 100 lineal feet along each of the three drainages identified at the site. Samples will be

Page 3 NOD NMED Comment: The "Inorganic and Radionuclide collected from the top of the slope (starting at the base of the ash pile) and continue (1 per 100 ft) to
Background Data for Soils, Sediments, and the toe of the alluvium. Sediment sample collection will be biased towards areas of fine-grained
Bandelier Tuff at Los Alamos National Laboratory” se_diment in outfall chanr]els or pockets of _sediment accumul_ation in the_drain_ages. Sample results
(LANL 1998, 59730), provides the background will be_ compared to pl_JbIlshed values obte_alned from "Inorganic and Radlonucllde Background Data

' 7 ) ) for Soils, Canyon Sediments, and Bandelier Tuff at Los Alamos National Laboratory," dated

values for comparison for the confirmation samples. September 1998.
The Permittees must use these established values
for background comparison and not site-specific
samples for background comparisons. NMED will
not accept site-specific BVs.

'Comment, Section, Description, Page

Los Alamos - Incinerator Ash Project
EPA ID# NM0890010515
HWB-LANL-05-005




Notice of Disapproval — Comment Resolution

(Continuation)

Page 6 of 12.
3+
=
(]
E New
O | Location' Reviewer's Comment/Suggestion Location Final Comment Resolution
! Permittees' Statement: "The Corrective Action Section 8.0 - T . . .
6 Section 6.2 i . L ) The original schedule was based on mobilization to the site June 22, 2005 starting with GET and Rad
. Report will be submitted to USACE/DOE within 90 Corrective 9 o 9
Corrective : . ; Worker Il training.
Action calendar days after project completion or ITSI Action Work
Report demobilization, whichever comes first, if the option | Report - Once the corrective action work plan is approved the schedule will readjust or shift out.
eport, page is exercised." Schedule
25: The schedule will also be impacted by inclimate weather conditions such as snow, rain and lightning.
NMED Comment: Based on Figure 6, Project Page 57
Schedule, provided in this Work Plan, the
Page 4 NOD Investigation Report must be submitted to NMED Figure 6
no later than January 31, 2006.
Also, the Investigation Report must follow the
format and include all information required in
Section XI.C Of the Order.
7 Appendix A: A) Section 1.1 Background Appendix A Delete the reference to the tech memo and add in the actual difference. Characterization sampling
iarr;pllng & Permittees' Statement: "The results and an ii”}p“ing & was completed to profile the ash for disposal. Confirmation samples will be taken after the ash is
Plnaiy[S)ZZe ) evaluation of the results for purposes of disposal Plaarl1ys S removed to verify that the ash was adequately removed.
para’graph 2 ’ characterization are presented in a technical
memorandum currently being prepared. Section 1.1
NMED Comment: See specific comment #4. Background

Page 4 NOD (Submit to NMED within 30 days of receipt of this Page 1-3
letter.)

'Comment, Section, Description, Page

Los Alamos - Incinerator Ash Project
EPA ID# NM0890010515
HWB-LANL-05-005




Notice of Disapproval — Comment Resolution

(Continuation)

Page 7 of 12.
3+
IS
(]
E New
O | Location' Reviewer's Comment/Suggestion Location Final Comment Resolution
7 Appendix A: B) Section 2.0 Field Sampling Plan, Appendix A Delineate the approximate footprint where the ash was located using visual observations and survey
Sampling & Permittees' Statement: "Choose a random location Sampling & coordinates from April 2005 ash sampling event. Choose a random location within 30 feet of one of
Analyses within 30 feet of one of the edges of the footprint. Analysis the edges of the footprint. Establish the sampling grid to cover the footprint in a 30-foot by 30-foot
Plan, page 3 Establish the sampling grid to cover the footprint in Plan grid, with the grid extending a minimum of one grid unit outside the footprint of the ash along the
Bullet #2 a 30-foot by 30-foot grid, with the grid extending a slope and down the slope from the former footprint of the ash. At each pre-determined confirmation
minimum of one grid unit outside the footprint of the | Section 2.0 sampling location, the field crew will obtain up to three samples, depending on the nature of the
ash along the slope and down the slope from the Field substrate at each location: one surface soil sample, one sample from the soil/tuff interface (first 6” of
Page 4 NOD former footprint of the ash. Comment: NMED Sampling soil immediately above the rock surface), and a core sample of the underlying tuff. Practical limits of
concurs with the 30-foot by 30-foot sampling grid Plan the hand-operated field equipment (necessary due to the difficulty of access to the hillside slope)
proposed by the Permittees. However, the may limit collection of samples where soil is more than a few feet deep.Collect surface sediment
Permittees also state that "where inadequate soil Page 4 samples on the basis of one sample per 100 lineal feet along each of the three drainages identified at

exists, the sample location will be moved in the
down slope direction, staying within the grid, until
sufficient soil is present to sample." Soil is not the
only medium in which a release may have occurred.
If there is insufficient soil to obtain a sample, the
Permittees must sample the medium (tuff) present
in that location to determine if contamination is still
present at the site. Also, the Permittees must
sample the drainages associated with the ash pile.
Samples within the drainages must be obtained
from the top of the slope to the toe of the
colluviums. Sampling must target areas such as
fine-grained sediment in outfall channels or areas of
sediment accumulation. Additionally, NMED
understands that it is not the Permittees' intent to
determine extent of contamination as part of this
work plan. However, it is a requirement of Section
IX, Investigation and Sampling Methods and
Procedures, of the Order that the Permittees define
nature and extent of contamination.

NMED recommends that the Permittees obtain one
surface soil sample, one sample from the soil/tuff
interface, and one at least 2-feet into the tuff from
each grid unit. Completing this additional sampling

the site. Samples will be collected from the top of the slope (starting at the base of the ash pile) and
continue (1 per 100 ft) to the toe of the alluvium. Sample collection will be biased towards areas of
fine-grained sediment in outfall channels or pockets of sediment accumulation in the drainages.
Screen samples onsite using field screening techniques.

* Submit samples to Sample Management Office (SMO) for analysis (as negotiated, LANL is
managing the laboratory analysis for this project, and ITSI will utilize their paperwork and procedures,
where possible, to facilitate the process).

« Once analytical results are available, evaluate the results relative to data quality objectives
specified in Section 3.1.

'Comment, Section, Desc

liminate-th o £ PR £
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rigeenplmggia the future.

Los Alamos - Incinerator Ash Project
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(Continuation)

Notice of Disapproval — Comment Resolution

Quality Management Plan (CDQMP) (reviewed and
approved by USACE Sacramento District for use
under the PRAC)."

NMED comment; See general comment # 2

Page 8 of 12.
3+
IS
(]
E New
O | Location' Reviewer's Comment/Suggestion Location Final Comment Resolution
7 Appendix A: C) Section 2.2 Collecting the Soil Samples, Section 2.1 Samples will be collected from the approximate center of each grid. At each pre-determined
Sampling & Collecting confirmation sampling location, the field crew will obtain up to three samples, depending on the
Analyses Permittees' Statement: "Samples will be collected in | Soil nature of the substrate at each location: one surface soil sample, one sample from the soil/tuff
Plan, page 4, a manner primarily with Los Alamos National Samples interface (first 6” of soil immediately above the rock surface), and a core sample of the underlying
paragraph 2 Laboratory's (LANL) Standard Operating tuff. Soil samples will be collected using a stainless steel or disposable trowel (SOP-06.09) within the
Page 5 NOD Procedures (SOPs), and ITSI's Chemical Data Page 5 top few inches from within each sample grid. Subsurface soil samples will be collected using either a

portable hand-held power hollow stem auger drill (for deeper soils) or a hand auger. Samples of the
tuff will be collected by first excavating any overlying soils (by shovel) to expose the rock surface and
then using a portable diamond coring device (or rock drill) to remove a core sample to a cutting depth
of 24 inches into the tuff, or until refusal of the cutting tool. If the tuff proves friable enough to be
penetrated using the power hollow stem auger, it will be sampled using that method. The above-
proposed sampling methods are consistent with the Standard Operating Procedures listed in Section
IX.A, Standard Operating Procedures, of the Compliance Order on Consent (NMED, 2005).

Samples will be transferred into appropriate containers provided by the Sample Management Office
(SMO ples will be labeled with unique sample identification number (ID) for each location and
depth. wing labeling, samples will be placed in re-sealable plastic bags and transferred to the
SMO under proper chain-of-custody (COC) procedures (consistent with SOP-15.09). Sampling
equipment will be decontaminated following each use by washing in a non-phosphate detergent,
water rinse, and a distilled or de-ionized water rinse (consistent with SOP-01.08).

'Comment, Section, Description, Page

Los Alamos - Incinerator Ash Project
EPA ID# NM0890010515
HWB-LANL-05-005



Paul West
I've kept the as an option here. (and in the next paragraph).


Notice of Disapproval — Comment Resolution

(Continuation)

Page 9 of 12.
3+
=
(]
E New
O | Location' Reviewer's Comment/Suggestion Location Final Comment Resolution
7 Appendix A: D) Section 2.3 Field Screening of Samples, Section 2.2 Samples will be screened for lead (Pb) and selected other metals using field portable x- ray
Sampling & Field fluorescence (XRF). Based on a review of available laboratory results from previous sampling efforts,
Analyses Permittees' Statement: "Samples will be field Screening the ash contains measurable concentrations of Pb, other metals and radiological isotopes. Screening
Plan, page 4, screened for lead (Pb) and selected other metals of Samples criteria have been developed (Table 7) that should allow for screening of the soils prior to collecting
paragraph 1 using field portable x-ray fluorescence (XRF). formal confirmation samples. The XRF results are intended only as a preliminary evaluation that the
Based on a review of available laboratory results ash removal was completed. Under no circumstances will a result from XRF testing be used to
Page 5 NOD . . h Page 6 . h
from previous sampling efforts, the ash contains confirm the completion of the ash removal.
measurable concentrations of Pb, other metals and
radiological isotopes. Tentative screening criteria Samples collected for offsite chemical analysis will also be screened for radioactivity prior to
have been developed (Table 7) that should allow for packaging. A radiological survey will be performed external to the packaging by LANL (LANL is
screening of the soils prior to collecting formal providing the onsite radiological monitoring and safety oversight). LANL will then authorize delivery
confirmation samples. to the SMO for analysis. This screening is for health and safety purposes only. Under no
circumstances will a result from radiological screening be used to confirm the completion of the ash
NMED Comment: The Permittees have not removal."
provided a HIR or the waste characterization
sampling results for NMED review. Therefore,
NMED has no basis on which to determine
appropriate field screening methods.
The Permittees must complete field screening of
samples in accordance with Section 1X.B.2.d of the
Order.
The Permittees must revise the text to reflect these
changes. A work plan is designed to outline the
methods and procedures that will be applied during
field work. If field conditions warrant a deviation
from the work plan, it must be noted in the
Investigation Report.
Therefore, the Permittees must explain why the
screening criteria are "tentative".
(Submit response and revised text and/or pages to
NMED within 30 days of receipt of this letter.)
'Comment, Section, Dscyiption, Page Los Alamos - Incinerator Ash Project
EPA ID# NM0890010515
HWB-LANL-05-005




Notice of Disapproval — Comment Resolution

(Continuation)
Page 10 of 12.

3+
IS
(]
E New
O | Location' Reviewer's Comment/Suggestion Location Final Comment Resolution
7 | Appendix A: E) Section 2.4 Analytical Criteria, Section 2.3 Submit an electronic copy (preferably Excel format) of all analytical data (non-detects, estimated
Sampling & Analytical blanks, and detects) with qualifiers attached from the analytical laboratory with the Investigation
Analyses NMED Comment: See general comment #4. Criteria Report.
Plan, page 5 Page 6

In addition, the LANL 2005, SWMU 73-002 Fact
Page 6 NOD Sheet (LANL 2005, 88700) that the Permittees
reference throughout this work plan states that
SVOCs and VOCs were detected as well as the
pesticides 4,4'-DDE, 4,4'- DDT, and alpha
chlordane. For this reason, pesticides must also be
included in the analytical suite.

(Submit revised text and/or pages to NMED within
30 days of receipt of this letter.)

Also, in accordance with Section 1X.C of the Order,
the Permittees must submit an electronic copy
(preferably Excel format) of all analytical data (hon-
detects, estimated blanks, and detects) with
qualifiers attached from the analytical laboratory
with the Investigation Report. The summary tables
shall include only detects of the data based on the
corresponding qualifiers. The Permittees shall not
censor the data based on detection limits,
guantitation limits, or measurement uncertainty.

'Comment, Section, Description, Page

Los Alamos - Incinerator Ash Project
EPA ID# NM0890010515
HWB-LANL-05-005




Notice of Disapproval — Comment Resolution

(Continuation)
Page 11 of 12.

3+

IS

£

g New

O | Location' Reviewer's Comment/Suggestion Location Final Comment Resolution

7 Appendix A: F) Section 3.4 Reporting Limits, Section 3.4 Project-required reporting limits (RLs) are provided in Table 1. In accordance with Section IX.C.3.c
Sampling & Reporting of the NMED/LANL Order on Consent, the RL will be approximately five times higher than the
Analyses Permittees' Statement: "Project-required reporting Limits experimentally-determined method detection limit (MDL) or the experimentally-determined and the
Plan, page limits (RLs) are provided in Table 1. Where minimum detectable activity (MDA). Due to the
11 appropriate, the practical quantization limit (PQL) Page 14 inherent uncertainty of laboratory analytical methods and procedures, in certain cases the sample-

will be a minimum of 2 to 5 times lower than the specific MDL or MDA may exceed the project RL. These cases will be considered data quality
Page 6 NOD RL, and the minimum detectable activity (MDA) exceptions and explained in the appendix to the Investigation Report in accordance with Section

should be a minimum of2 times lower than the RL." XI.C.14.c of the NMED/LANL Order on Consent.

NMED Comment: NMED interprets this statement

to mean that the practical quantization limit (PQL)

and the minimum detectable activity (MDA) will be

lower than the Reporting Limits (RL), and therefore,

more stringent than the required reporting limits.

However, the Permittees must clarify this

statement.

(Submit as a response to NMED within 30 days of

receipt of this letter.)

7 Appendix A: G) Section 4.2 Electronic Data Deliverables, Section 4.2 Laboratory data shall be supplied in an electronic data deliverable (EDDs) in multiple formats. In
Sampling & Electronic accordance with Section IX.C of the NMED/LANL Order on Consent, all analytical data for each
Analyses Permittees' Statement: "Use of electronic data Data sample delivery group shall be reported from the laboratory as a file compatible with MicrosoftTM
Plan, page deliverables (EDDs) and electronic data validation Deliverable Excel, and as a text file.

12 promotes objectivity, substantially reduce costs,

and facilitate data exchange. EDDs will be provided Page 16
Page 6-7 in a format consistent with LANL requirements."
NOD:

NMED Comment: Electronic versions of data must

be submitted in the format and include all

information consistent with those required in

Section IX.C of the Order. See letter E above.

(Submit revised text and/or pages to NMED within

30 days of receipt of this letter.)

'Comment, Section, Description, Page

Los Alamos - Incinerator Ash Project
EPA ID# NM0890010515
HWB-LANL-05-005




Notice of Disapproval — Comment Resolution

(Continuation)
Page 12 of 12.

3+
=
(]
E New
O | Location' Reviewer's Comment/Suggestion Location Final Comment Resolution
7 Appendix A: H) Section 4.3 Data Validation Reports, pages 12- Section 4.3 Level 11l validation reports will be prepared.
Sampling & 13: Data
Analyses NMED Comment: Validation
Plan, pages Reports
12-13 See letter E above. Submit an electronic copy
Page 7 NOD: (preferably !Excel format) of all analytical Qata (non- | Page 16
detects, estimated blanks, and detects) with
qualifiers attached from the analytical laboratory
with the Investigation Report.
8 Tables NMED Comment: This section of the work plan CAWP Follow table format listed in Section XI.B.ll of the Order.
1thru9 must include all tables listed in Section XI.B.II of Section 7
the Order. If a table is not applicable to this work plan, it must be stated and adequate justification must be
Page 7 NOD . . .
Tables provided to support its exclusion from the work plan.
If a table is not applicable to this work plan, it must Listed
be stated and adequate justification must be Revise the Tables section to include all applicable tables and justifications for exclusion.
provided to support its exclusion from the work
plan.
The Tables section must be revised to include all
applicable tables and justifications for exclusion.
(Submit revised text and/or pages to NMED within
30 days of receipt of this letter.)
9 gg;s)tendlx B: Stormwater Management: Removed Removed from the CAWP.
Management NMED Comment: This Appendix is not a From
Practices requirement under Section XI.B of the Order. In the
future, the Permittees must submit variations of the CAWP
Page 7 NOD
general document (work plan, report, other) format
in outline form to NMED for approval prior to
submittal in accordance with Section XI.A of the
Order.

'Comment, Section, Description, Page
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EXECUTIVE SUMMARY

The purpose of this Corrective Action Workplan (WP) is to provide details on the remediation
of SWMU 73-002 (Los Alamos Incinerator Ash Project) located at the Los Alamos Airport on
the south slope of Pueblo Canyon, immediately north of the incinerator building. This WP
involves the removal of incinerator ash and debris from Pueblo Canyon; taking soil samples

below the ash upon removal; and subsequently restoring the site.

This report summarizes the sampling data that was obtained in April 2005 to characterize the
incinerator ash for determining appropriate disposal paths. According to these sample results,
the incinerator ash will be treated as Low Level Radioactive Waste (LLRW). The basis for
this determination was conducted by comparing the incinerator ash to the background values
established in "Inorganic and Radionuclide Background Data for Soils, Sediments, and

Bandelier Tuff at Los Alamos National Laboratory" ([LANL] 1998, ER ID 59730).

The incinerator ash will be removed from the majority of the site by use of a vacuum system
that exhausts through a HEPA filtration system. This will minimize any dust migration
during remediation of the ash. Ash that is not able to be removed by the vacuum system may
be removed by excavation with use of a Spyder All-Terrain Excavator. The ash will be
collected in appropriate United States Department of Energy (DOE) approved containers that
can be used for staging in an approved storage area, while waiting for transportation to an

approved disposal facility.

Debris will be removed by the assistance of a skyline that will be erected to run the vertical
length of the canyon wall. The skyline will hoist material to the top surface of the canyon for
packaging. Prior to transportation of the debris for off-site disposal, the industrial debris will
be evaluated by LANL radiation safety personnel. Items meeting LANL release criteria will
be disposed at a sanitary waste landfill. Items that cannot be released will be packaged for

disposal at a low-level radiological waste facility.
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Site restoration will be performed after evaluation and approval of site closure from soil
samples taken after ash removal. If soil samples indicate the need for additional soil removal,

that task will be performed under a separate Scope of Work, and separate Work Plan.
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1.0 INTRODUCTION

This Corrective Action Workplan (WP) was developed by Innovative Technical Solutions,
Incorporated (ITSI), for implementation of the Corrective Action to remove and package ash
and debris from SWMU 73-002 located north-northwest of the existing Los Alamos Airport
terminal building in Los Alamos, New Mexico (Figures 1, 2 & 3). Disposal of the ash and
debris will occur as a separate action once the ash and debris is brought up out of the canyon
and staged at the top of the mesa. This WP and its associated documents were prepared on
behalf of the United States Army Corps of Engineers (USACE), Sacramento District and the
United States Department of Energy (DOE) under the USACE Pre-Placed Remediation
Action Contract (PRAC) number DACA05-99-D-0014, Task Order CM26.

This WP provides overall plans and a detailed description of the removal and packaging
activities. Appendix A, Sampling and Analysis Plan (SAP), describes procedures to conduct
confirmation soil sampling activities and the analytical protocols for analyses of the samples.
Field activities will be conducted in compliance with the Site-Specific Health and Safety Plan
(SSHSP), which will be maintained on-site during field work. Appendix B presents a copy of
the Voluntary Corrective Action Fact Sheet for PRS 73-002. Appendix C, Investigation
Derived Waste for SWMU 73-002, describes procedures for the disposition of waste derived

during investigation procedures.

1.1 Project Objectives

The primary purpose of the project activities is to implement the Corrective Action for the site
which involves removal of the ash and associated debris. Confirmation samples will be taken
of the soil. If additional remediation is required, then it will be accomplished under a separate

Scope of Work, and separate Work Plan.
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1.2 Project Organization

Figure 4 shows a project organization chart identifying key project personnel and depicting
lines of reporting and communication. Key project personnel, responsibilities, and contact

information are listed below.

Position Key Personnel Contact Information
Program Manager Dan Ledford 925-946-3124

Project Manager Kent Dorr 303-420-6325

Project Superintendent Jim Cox 925-946-3230
Corporate Health and Safety  Irene Fanelli 336-446-0118
Manager

The USACE Project Manager, Hyland Morrow, will be responsible for providing project

contract procurement services.

The DOE Project Manager, David Gregory, will be responsible for overall project execution
at LANL, coordination with regulatory agencies, and DOE personnel management. The DOE
Project Geologist, Robert Enz, will be the DOE Point of Contact (POC) for implementation of
field activities and has the authority to suspend the project if DOE/USACE requirements are
not fulfilled.

The ITSI Project Manager, Mr. Kent Dorr, will be the point of contact with USACE and
DOE, and will be responsible for project execution and reporting. Mr. Dorr will report to Mr.
Dan Ledford, PRAC Program Manager, who will assist Mr. Dorr in coordinating resources
within the company to execute work in a timely and effective manner. Ms. Irene Fanelli,
Certified Industrial Hygienist (CIH), is the ITSI Corporate Health and Safety Program
Manager, and Mr. Jim Schollard is the ITSI Program Contractor Quality Control System
Manager. Mr. Kevin Konzen is ITSI’s Certified Health Physicist (CHP) and will be
periodically onsite, be available as a consultant, and act as the interface between TSI and
LANL's Radiation Safety department. Either Kevin or another member of ITSI's radiation
safety staff will visit the site on a weekly basis to support site personnel for questions or
problems relating to radiological hazards during field activities.
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Reporting directly to the Project Manager will be Mr. Jim Cox who will serve as both the Site
Superintendent (SS) and the Contractor Quality Control System Manager (CQCSM). Mr.
Cox will be responsible for all field activities, including managing labor and subcontractors,
field performance, site health and safety issues, oversee the sampling, testing, and inspections,
and to maintain the level of quality control required under the terms of the contract. Mr. Cox
will be on site during all field activities, with full authority and control over all aspects of
field performance to execute all activities in compliance with project requirements. The ITSI
labor force, subcontractors, material suppliers, and vendors will report directly to Mr. Cox in
the field. Asthe CQCSM, Mr. Cox will work closely with the Project Manager and Site
Health and Safety Officer (SHSO) to ensure the quality of work, maintain quality data, and

ensure performance in accordance with contract requirements.

The SHSO will assist the Project Manager in health and safety and quality management on
this project. The SHSO will implement the SSHSP and ensure that a safe working
environment is maintained. In addition, the SHSO will work with the Project Manager, Site
Superintendent and CHP to ensure compliance with federal, state, and local, laws, rules, and

regulations, and USACE/DOE requirements.

The Project Manager will have administrative support from the Contract Administrative
Manager to procure subcontracts, lease agreements and purchases, and administer
subcontracts. The Project Manager will also be supported with Cost and Schedule by ITSI's

Cost and Schedule Specialist, which will update the schedule and provide regular cost reports.

Subcontractors shall meet ITSI's quality assurance and, Site Specific Health and Safety Plans
while conducting their scopes of work. Each subcontractor is required to become familiar
with ITSI's QMP and SSHSP, and document this understanding and compliance with ITSI.
ITSI's SS will provide oversight and ensure compliance with all subcontractors. It is of
utmost importance that all goals are achieved in an appropriate manner especially with regard
to worker health and safety and environmental impact. Any events, actions, or conditions that
potentially affect worker health and safety or impact the environment shall be reported to the

ITSI Project Manager immediately for resolution.
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Keers Remediation will be subcontracted to perform the vacuum extraction to remove the

incinerator ash.

Swaggart Enterprises will be subcontracted to install and operate the skyline system and

provided the labor necessary for the installation and operation.

Kemp West will be subcontracted to provide and operate the spyder excavator that may be

used to excavate material from the sloped canyon wall, if required.

The LANL Sample Management Office (SMO) will submit samples for laboratory analysis

for the confirmation and verification samples collected.

Subcontractors may be changed or replaced, depending on availability and best-value

determinations.
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2.0 BACKGROUND

Consolidated Unit 73-002-99 is comprised of Potential Release Sites (PRS) 73-002, 73-003,
73-004(a,b), and 73-006. The Correction Action Work Plan is for SWMU 73-002, a small
incinerator operated for a short time at the site beginning in 1947. The incinerator’s primary
use was for the destruction of classified documents; however, it did not function properly and

was removed from service shortly after completion.

In 1948, The Zia Company acquired the facility, which it held until 1973 and used the
incinerator for other than classified sanitary waste, such as municipal trash from the townsite.
The incinerator stack and equipment have been removed from the building, which is currently

in use as a storage facility (USACE, 2004).

The ash pile generated by operations of the incinerator is located on the south slope of Pueblo
Canyon, immediately north of the incinerator building. The ash and debris covers an area of
approximately 30,000 square feet, and ranges in thickness from less than one foot to greater
than eight feet. During recent ash characterization activities conducted by ITSI in preparation
of implementing ash removal, the ash pile was surveyed and covers approximately 11,000
square feet with thicknesses ranging from six (6) inches to seven and a half (7.5) feet and
consisting of approximately 1,200 cubic yards of ash. Inclusion of the debris field with the

ash was determined to cover approximately 30,000 square feet.

Sampling was conducted of the incinerator’s ash pile and within the associated drainages in
1996, 1997, and 1998. A preliminary review of the resulting data tentatively identified
several potential contaminants of concern. In general, high concentrations of several
inorganic chemicals have been noted in the ash samples but not in soil and sediment (non-ash)
samples, with concentrations of lead as high as 13,100 milligrams per kilogram (mg/kg). The
ash also contains low concentrations of several organic chemicals including, but not limited
to, pesticides and dioxins/furans. Low levels of several radionuclides have been detected
above background in a limited number of ash samples. The past sample results were never
finalized and the original data was not available. A summary of this data was documented in
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the Voluntary Corrective Action Fact Sheet for PRS 73-002 (Appendix B) and in the

Historical Information Report. See Figure SA for a map of sample locations.
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3.0 SITE CONDITIONS

This section provides a description of current site surface conditions and subsurface

conditions.

3.1 Surface Conditions

The surface conditions of the incinerator ash contain a significant amount of debris such as
metal posts, car fenders, cans, and broken glass similar to a landfill dump. The ash is soft but
supports workers walking on it. The area is steep. Some sections of the canyon wall are
greater than a 70 degree slope. The area has brush, plants and small trees located in the
vicinity of the incinerator ash. At the bottom perimeter of the ash is several feet of cans and
debris above the first ridge. Below the first ridge, there is some evidence of trace amounts of
ash that follow normal drainage from the first ridge that stops well before the second ridge.

There is more debris above the second ridge and some below. (See Figure 5).

3.2 Subsurface Conditions

As a result of development at LANL, very little undisturbed soil exists at the facility. The
majority of surface material tends to be artificial fill, which may be crushed tuff, disturbed
soil, or imported material. Undisturbed soil on the mesa surfaces is generally thin and sandy
in texture near the surface, with increasing clay content with depth. Cliff-forming south-
facing slopes tend to have poorly developed soil profiles, while north-facing slopes generally
have higher organic content. Variable thicknesses of alluvial deposits exist within the

canyons.

Based on regional information described in the Pueblo Canyon Aggregate Area Investigation
Work Plan (DOE, 2005), subsurface lithologic units underlying surficial alluvium and soil in
the vicinity of LANL consist of the Bandelier Tuff (Qbt) and the Puye Formation (Tp). The
deeper lithologic unit, the Puye Formation, consists of clastic fanglomerate sediments. This
unit is overlain by the Guaje Pumice Bed, which occurs at the base of the overlying Bandelier
Tuff. The tuff deposits originated as gas-charged material expelled and deposited during

violent volcanic eruptions. The tuff is subdivided into the deeper Otowi Member and the
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shallower Tshirege Member; the upper and lower members of the Bandelier Tuff are
separated by the Cerro Toledo Interval at approximately 350 feet below ground surface (bgs)
beneath the mesa top sites. The Cerro Toledo interval is a 10 to 40-foot thick sequence of
volcaniclastic sediments and primary fallout deposits. The Tshirege Member, the shallower
member of the Bandelier Tuff, is a compound cooling unit subdivided into four distinct units:
Qbt 4, Qbt 3, Qbt 2, and Qbt 1v/1g. The Upper Tshirege, including Qbt 4 and Qbt 3, is a
cliff-forming non-welded to partially welded tuff and underlies most of the SMWU s at
LANL,; this is the most likely unit to be encountered beneath the ash debris.

The depth to groundwater in the regional aquifer beneath the Pueblo Canyon area is greater
than 1,000 feet bgs. Discontinuous areas of perched alluvial and intermediate groundwater
also exist at depths of 100 to 250 feet bgs. These saturated zones, which are expected to form
mainly at subsurface horizons where lithologic properties change, have been observed within

the Puye Formation during installation of site wells.
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4.0 SCOPE OF ACTIVITIES

The Corrective Action for this site involves the removal of the ash and associated debris. The
proposed Corrective Action represents work associated with removal of incinerator ash

disposed of at the Los Alamos Airport.

The Work Plan for removal of the ash will be conducted in two phases— ash removal, and
confirmation sampling. Ash characterization sampling, for waste disposal purposes, was
completed the week of April 20 through 22, 2005. Mobilization for the ash removal and
confirmation sampling activities are contingent on the approval of this WP. Target date for

mobilization is TBD.

ITSI will conduct a Pre-Construction meeting (i.e., Readiness Review) to be attended by
USACE, DOE, ITSI, and key subcontractors prior to the start of ash removal. The meeting
will address the scope of work, lines of communication, health and safety, public relations,
and contract requirements to be fulfilled. In addition, ITSI will conduct Pre-Evolution

Briefings (PEB) each morning and a Plan of the Day (POD) after the mid-day break.

Project activities to be discussed will include:

e Mobilization and demobilization of equipment

e Preparation of equipment lay-down and staging areas
¢ Installation of BMP for storm water management

e Removal of ash and debris from the slopes.

e Sampling and characterization of any unknown sludges or liquids encountered during
the removal

e Confirmatory soil sampling after waste removal.

e Site restoration
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5.0 INVESTIGATION METHODS

5.1 Mobilization

Mobilization and site preparation activities include setup of a field trailer for ITSI personnel;
placement of sanitation facilities; location of underground utilities; connection of utilities to
the field trailer; establishment of staging areas; and mobilization of health and safety and
sampling equipment. Secured storage containers will be mobilized to the job site as needed to

store materials, small tools, and equipment.

5.2 Site Layout and Security

The ITSI field trailer and container storage unit will be set up near the work area as approved
by the airport representative with concurrence from the Los Alamos County representative
(Figure 3). The location will be determined at a time prior to mobilization and will be based
on field conditions such as proximity to utilities (water, electricity, phone, and sewer) and
work areas. ITSI will use the following utilities during project execution:

e Potable water will be available.

e For sanitation, portable toilets and refuse containers will be set up near the office

trailer and work areas. Hand washing facility will be available.
e If practicable, local electrical lines will be used to provide power to the office trailer.
e Telephone lines will be installed at the office trailer for telephone service, faxing, and

computer connections.

Access to the work site will be restricted to LANL, DOE, USACE, ITSI and ITSI’s

subcontractors. ITSI project signs will be mounted at the site entrances near the site access.

The project site boundary will be secured by installing a temporary security fence. The access
point to the staging area will be posted and locked to prevent unauthorized personnel from
entry. The ITSI Site Superintendent will be the field point of contact for public relations and
will refer any public relations questions/issues to the USACE and DOE Project Manager.
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5.3 Daily Work Schedule

Onsite work hours will be Monday through Saturday, 7:00 AM to 6:00 PM. The typical work
week will be Monday through Friday, with Saturday as an optional work day to make up for
any delays. ITSI will notify LANL/DOE 24 hours in advance of working on Saturdays. The
above working hours do not pertain to off-site activities such as office work, mobile lab work,

morning safety meetings, or off-site trucking and disposal.

5.4 Equipment Certification and Inspection

Prior to initial on-site use, equipment will be inspected and tested by the equipment operator
or manufacturer's representative. Certification in writing that the equipment is operating
within the manufacturer's tolerances and specifications, is in safe operating condition, and
complies with applicable safety requirements of the contract, and be maintained in the site
office. Daily equipment inspections will be documented with the daily quality control (QC)

reports.

5.5 Permits, Notifications, and Utility Clearance

ITSI will make formal notifications before field activities are initiated to DOE, USACE,

NMED, Los Alamos County, and Airport Operations personnel.

Underground Service Alert will be notified a minimum of 2 days prior to intrusive activities
for the access road and securing the office trailer so that utility companies can mark

underground conduits and pipes.

5.6 Haul Routes and Traffic Control

Both on-site personnel and off-site truck traffic will proceed to work areas (e.g., excavation
locations, sampling locations, applicable stockpile storage areas, etc.) over existing roads
where possible. An additional access road will be constructed east of the incinerator building
(Figure 3). Haul routes and traffic control measures will be established to control and

minimize soil dispersion by vehicle transport and runoff during wet weather. In addition, haul
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routes and traffic will be coordinated with the Los Alamos County Engineer and other area
contractors to minimize potential work delays due to uncontrolled traffic. Prior to start of
construction activities, ITSI will:
e (Coordinate the proposed traffic route with the Los Alamos County Engineer,
¢ Identify on-site contractors, and
e Meet with the Los Alamos County Engineer to ensure that impacts to all airport
operations are minimized during ash removal activities and to coordinate haul routes
and equipment traffic.

Figure 3 depicts typical haul routes.

5.7 Photographic Documentation

Before, during, and after photographs will be taken to document project activities and to
record existing vegetation density. Photographs will be taken of the following: typical ash
area with debris, ash area during removal, ash area at completion of removal, and locations of
confirmation sample locations. In addition, photographs will be taken of runoff and dust

prevention measures implemented during field activities.

5.8 Vegetation and Debris Removal

Work areas will be cleared of vegetation and debris as needed. Shrubs and brush within the
clearing limits will be removed and disposed of with the debris. It is currently anticipated
that there are no trees over 8-inches in diameter within the work area. If there is a change in
the anticipated condition, then ITSI will coordinate with the Los Alamos County Engineer

and the LANL Environmental Representative for permission to remove the trees.

5.9 Topographic Survey

Pre- and post-excavation surveys will be conducted to document the depths of the
excavations. The post-excavation elevation will provide the as-built after ash removal

contours.
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All vertical surveying will reference North American Vertical Datum (NAVD) 1988
benchmarks. Each survey point within the ash pile area will be located using a global
positioning satellite (GPS) coordinate or tape measured from the location to a known fixed
horizontal point surveyed using North American Datum (NAD) 1983. All survey data will
identify the sector number, reference the applicable plan sheet number, state the name of the
survey company, and list the applicable certifications. A New Mexico licensed surveyor will
conduct all topographic surveys and stamp documents submitted with the Post-Construction

Report.

5.10 Erosion control

Silt fencing will be installed at the base of the ash pile near the drainages. Silt fences will
extend between 16 and 34 inches above the ground surface. Joints in the filter fabric will be
minimized, but where unavoidable, joints will overlap by a minimum of 6 inches. A trench
approximately 4 inches wide and 4 inches deep will be excavated on the upslope side of the
silt fences. This trench will be backfilled over the filter fabric. Silt fences will be removed as

a part of demobilization with the approval of LANL and the Los Alamos County Engineer.

5.11 Ash and Debris Removal Activities

Prior to ash removal, crews will begin packaging the surface debris; cans, municipal debris,
cut and or trimmed trees and remove shrubs within the work area. A skyline will be used to
remove the bagged debris up the side of the canyon to a loading operation near the incinerator
building. In conjunction with the hand picking operation ITSI will mobilize the vacuuming
and packaging operation. The vacuum system utilizes two feed lines off an 8-inch main line to
the vacuum hopper. When the hopper is full, it is dumped into a container as appropriate to
the packaging requirements of the ash. If required, a Spyder All-Terrain Excavator will be
utilized to pick-up and remove heavy materials and load into special containers that will be

skylined up the canyon and dumped into appropriate containers for disposal.

During removal, if an unknown sludge or liquid is encountered in any kind of a container,
samples of this material will be collected and analyzed per the waste characterization strategy
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form (WCSF) by DOE personnel. The material will then be properly packaged and moved to
the staging area. All waste segregation, management and disposal will be conducted pursuant

to the WCSF.

All associated debris, not in direct contact with the ash, such as plant material, trash, cans and
miscellaneous municipal debris, will be hand picked and or segregated, bagged and disposed

of as municipal waste.

Larger metal items removed from the ash will be evaluated on a case-by-case basis for
decontamination with the intent of being disposed of as municipal waste. This
decontamination process will initially evaluate the item to ensure that all surfaces are
accessible and available for decontamination. Each item that meets this criterion will be
cleaned in an area setup for decontamination by brushing off ash residue, using wet wipes to
wipe all surfaces, followed by a visual inspection by the waste management representative to
ensure proper cleanliness. These items will also be evaluated by radiation safety personnel

prior to release to a municipal landfill.

DOE will provide Radiological Control Technicians for radiological support.

Staging of Packaged Ash and Debris:

The 90-day staging location is shown on the site plan and work area (Figure 3). A forklift

will load and unload waste material bags for staging as necessary.

Site Restoration:

Site Restoration is to prevent, retard or contain soil and sediment erosion. Site restoration
work will be completed after all waste is removed and samples have been taken. Site
restoration will include raking and re-contouring disturbed areas, placing jutematting, straw
bales and/or straw wattles to prevent erosion, mulching and reseeding with approved LANL

mixtures of seed to stabilize disturbed areas.
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5.11.1 Ash Removal with Vacuum Truck - Keers Remediation

Action at this site will involve the complete removal of ash and associated debris as depicted
in Figure 5. The collection of ash and associated debris will be performed utilizing a Guzzler
Vacuum Loader system with high efficiency particulate air filter (HEPA) filtration. The
vacuumed material will be packaged in approved containers supplied by ITSI and staged for
proper disposal.

Given that the ash contains radioisotopes, and the sensitivity of the radioisotopic methods is
extremely high, it is unlikely that any debris that has been in contact with the ash will be not-
detected. Therefore the debris (PPE, cans, vegetation, etc.) will continue to be classified in
the same category as the original ash. The current acceptance profile to the landfill includes
debris, so there should not be any change required there.

All associated debris, not in direct contact with the ash, such as plant material, trash, cans and
miscellaneous municipal debris, will be hand picked and or segregated, bagged and disposed
of as municipal waste. Larger metal items removed from the ash will be evaluated on a case-
by-case basis for decontamination with the intent of being disposed of as municipal waste.
This decontamination process will initially evaluate the item to ensure that all surfaces are
accessible and available for decontamination. Each item that meets this criterion will be
cleaned in an area setup for decontamination by brushing off ash residue, using wet wipes to
wipe all surfaces, followed by a visual inspection by the waste management representative to
ensure proper cleanliness. These items will also be evaluated by radiation safety personnel
prior to release to a municipal landfill.

Equipment and Materials:

A trailer mounted portable Guzzler Reach 2648 Module vacuum for wet or dry pick-up of ash
and debris, complete with a HEPA filtration system, continuous cleaning bag filters, 136 hp
diesel engine, V-belt drive, belt guard, high temperature safety switch, vacuum relief valve,

silencer and Type 304 stainless steel cyclone collector.

5.11.2 Movement of Ash via Skyline - Skyline Yarding Plan

A skyline yarder will remove the debris up the slope into roll-off containers or as directed by
ITSI. A Madill-Thunderbird TMY-40 Mobile Skyline Yarder equipped with a 40-foot tower
and an Eaglet motorized carriage. This machine has a 2,000-foot external yarding capability.
It runs with a 3/4-inch skyline and a 1/2-inch skidding line. The clamping carriage maintains

a fixed position on the skyline during lateral yarding (Figure 7).
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The skyline yarder is stabilized by anchoring the 40-foot tower with two guyline cables that
run from internally-powered drums, up through sheaves at the top of the tower. The rigging
crew anchors the skyline to a tailhold in the bottom of the canyon. Four men manage the
skyline yarding system: an operator who runs the machine, two rigging men who set up the

lines and hook the loads, and one chaser who unhooks the loads at the landing.

In the skyline yarding method, a radio-controlled, motorized carriage rides down the skyline,
stops at a pre-determined spot, and pays out the skidding line to the hooking crew. The crew
hooks the skidding line to the load. The yarder operator then hoists the loaded skidding line
up to the carriage and “flies” it to the landing. The crew hooks onto large debris with wire-
rope chokers. They hook the skidding line directly to loads of smaller debris that is pre-
bundled in heavy-duty cargo nets, tarps, bags, cans, or other containers. When the carriage
arrives at the top of the tower, the operator lowers the load to the landing where a chaser

unhooks it from the skidding line.

5.11.3 Removal of Large Debris Items

An All Terrain Spyder Excavator may be used, as needed, to remove designated debris that
could not be hand picked or vacuumed. The all terrain Spyder excavator works safely on

extreme grades.

5.11.4 Packaging and Staging of Ash for Disposal

The ash will be collected in appropriate containers that will be used for storage in an approved
staging area, while waiting for transportation to an approved disposal facility. Figure 3
shows where the containers will be staged. Note: Upon initial evaluation of the incinerator
ash sample results, it is likely that the material will be classified as Low Specific Activity
Type 1 (LSA - 1). Per 49 CFR 173.427, LSA-1 solid material is required to be packaged for
transportation in an IP-1/IP2 rated package (IP-1 indicates a poly propylene construction and
IP-2 is a water proof inner liner placed inside an IP-1 package). This will require the
packages to meet the requirements specified in 49CFR173.411 for IP-1 rated containers, such

as Supersacks. IP-1/IP-2 containers will be obtained from a vendor or manufacturer that has
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certified the containers as meeting the specified regulatory requirements. Each container will
be QA/QC visually inspected by ITSI for integrity prior to filling, during filling, and during
movement. The ITSI Container Custodian is responsible for maintaining control over the
waste containers from their arrival on site to their transport to the staging area. All waste will
be placed in the approved waste packages. Filled containers will be stored in a secure area

that is fenced.

Debris will be loaded directly into a dump truck, rolloff, or packaged in burlap or plastic bags.
The debris will be evaluated by LANL Radiation Safety personnel for disposal at a sanitary
waste landfill. If the debris cannot be released for sanitary waste, the waste will be packaged

accordingly.

5.12 Hydroseeding and Hydromulching

After removal of the ash and debris and receipt of confirmation sample results, the disturbed
work area will be hydroseeded and hydromulched to provide erosion control and re-
vegetation. The steeply sloped and relatively small work area to be hydroseeded will require
a higher seed rate (live seed pounds per acre) in order to optimize germination of the seeds’.
In addition, seed blend selection will also take into consideration the timing of when
hydroseeding will occur (i.e. cooler, wetter weather conditions verses warmer, drier weather
conditions). Final selection of the hydroseed blend will be coordinated with and approved by

LANL and Los Alamos County personnel.

5.13 Post-Construction Inspection and Cleanup

Prior to demobilizing from the work site, ITSI, DOE, NMED, and Los Alamos County will
jointly inspect the site to ensure that final site conditions meet with the Scope of Work
requirements. Any deficiencies noted during the site walk will be addressed, documented,

and corrected before personnel and equipment are fully demobilized.

' LANL Engineering Standards Manual OST220-03-01-ESM, Section G2050 Landscaping, Subsection 6.0
Seeding. Rev.2, 8/16/04
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Upon completion of field activities, and subject to input from DOE and Los Alamos County,

ITSI will perform final site cleanup and will leave work areas in a suitably restored condition.

5.14 Demobilization

ITSI will demobilize equipment and personnel as activities are completed. Temporary
facilities, including staging areas, fencing, and temporary utilities, will be removed from each
work area upon the completion of the field activities. The immediate work area will be
inspected by the ITSI field representative to verify that all project-related equipment, trash,

and debris have been collected and properly disposed.

Demobilization will include the removal of equipment, tools, and supplies; and evacuation of
the temporary office space. Temporary fencing, traffic control devices, signs, storage
containers, portable toilets, refuse containers, and any temporary power and phone lines will
be removed from the site. Debris will be removed and disposed of in accordance with
Contract requirements, and work areas will be cleaned and left in an appropriate condition.

Final demobilization will include removal of all site fencing.

. N Innovative
LANL CAWP Final (8-16-05)v1 18 'y K9 | Technical

Solutions, Inc.



6.0 MONITORING AND SAMPLING PROGRAM

6.1 Ash Waste Characterization Sampling

The incinerator ash was characterized to provide accurate and recent information for
characterizing the bulk material for waste disposition of the ash. This sampling was
conducted by ITSI in April 2005. The sampling was performed based on a 30-foot grid
pattern with one or two samples taken within the grid depending on the thickness of the ash to
represent 100 cubic yards of material. A hand auger was used to gather both surface and
subsurface ash samples through the extent of the ash. The suite of analyses requested
included radionuclides, metals, volatile and semivolatile organic compounds, pesticides, and

dioxins/furans.

6.2 Air Sampling During Ash Removal Activities
The following types of monitoring will be conducted during ash disturbing or handling
activities:

Perimeter Air Sampling:

e Real-time monitoring utilizing a portable dust meter, such as the mini real-time
aerosol monitor (RAM) or Personal DataRAM (Frequency - Daily during work
activities)

e Air sampling for lead concentrations with subsequent lead analysis (Frequency
- Daily during first week; Thereafter, weekly during work activities)

e Radiological Air Monitoring performed during work activities.

Personal Air Sampling

e Real-time monitoring utilizing a portable dust meter, such as a mini real-time
aerosol monitor (RAM) or Personal DataRAM (Frequency - Daily during work
activities)

e Personal exposure samples with subsequent laboratory analysis (Frequency -
Daily during first week; Thereafter, weekly during work activities)

Real-time monitoring will be conducted regularly during all periods of active handling of ash

materials. Monitoring will be conducted throughout the work zone, with special focus on the
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breathing zone of the workers most involved with the activities, and downwind of potential

source arcas.

Airborne lead concentrations will be measured through the collection of air samples with
subsequent laboratory analysis. This monitoring will be performed daily during the first week
of ash-handling activities, and at least once per week thereafter. Monitoring frequency may
also be increased based upon the results of the sampling, in accordance with the Occupational
Safety and Health Administration (OSHA) Lead in Construction Standard. This sampling
will be performed in accordance with National Institute for Occupational Safety and Health
(NIOSH) or OSHA Reference methods. Although a time delay exists between collection of
the samples and receipt of the analytical results, these samples will provide an indication of
exposure levels during the work, so that work practices may be modified for ongoing

activities as necessary.

6.3 Confirmation Soil Samples

Confirmation samples will be taken upon removal of the ash and debris. Appendix A
describes the sampling plan in detail. In summary, the field crew will obtain up to three
samples, depending on the nature of the substrate at each confirmation sample location: one
surface soil sample, one sample from the soil/tuff interface (first 6” of soil immediately above
the rock surface), and a core sample of the underlying tuff. In addition, surface sediment
samples will be collected on the basis of one sample per 100 lineal feet along each of the three
drainages identified at the site. Samples will be collected from the top of the slope (starting at
the base of the ash pile) and continue (1 per 100 ft) to the toe of the alluvium. Sediment
sample collection will be biased towards areas of fine-grained sediment in outfall channels or
pockets of sediment accumulation in the drainages. Sample results will be compared to
published values obtained from "Inorganic and Radionuclide Background Data for Soils,
Canyon Sediments, and Bandelier Tuff at Los Alamos National Laboratory," dated September
1998.
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6.4  Waste Classification

Based on the results of the most recent (April 2005) sampling efforts, along with the results of
previous sampling efforts at the site, the appropriate waste classification can be determined.
The results will be evaluated against requirements promulgated under the RCRA, and rules

governing the classification of radiological wastes.

6.4.1 RCRA Waste Classification

A solid waste can be considered hazardous based on the following primary criteria:

» The waste exhibits the characteristics of a hazardous waste if it exhibits on one
or more of the following (40CFR 261 Subpart C):

— Characteristics of ignitability (40CFR 261.21)
Characteristics of corrosivity (40CFR 261.22)
Characteristics of reactivity (40CFR 261.23)
Characteristics of toxicity (40CFR 261.24)

» The waste is specifically listed as hazardous (40CFR 261 Subpart D)

6.4.1.1 Reactivity, Corrosivity and Ignitability (RCI)
The results of the characterization sampling efforts included testing for reactivity, corrosivity
and ignitability (known collectively as RCI). The results of analyses for each of the
characteristics of RCI are shown in the Historical Investigation Report, and discussed below:
* The ash did not exhibit characteristics of reactivity (several criteria, most

relevant is the generation of cyanide or sulfide in sufficient quantity to present

a danger to human health or the environment [typically reactive cyanide >250

mg/kg, and reactive sulfide >500 mg/kg]) based on non-detect reactive sulfide

and reactive cyanide measurements for samples analyzed ranging from 0.052
to 0.14 mg/kg.

» The ash did not exhibit characteristics of corrosivity (requiring a pH of <2 or
>12.5) based on pH measurements for samples analyzed ranging from 8 to 8.3.

» The ash did not exhibit characteristics of ignitability (requiring a flashpoint
<60°C) based on flashpoint measurements for each sample analyzed of >60°C.

6.4.1.2 Toxicity

The results of the characterization sampling efforts included testing for organic and inorganic
compounds with established maximum concentrations by Toxicity Characteristic Leaching
Procedure (TCLP) listed in 40CFR 261.24. The Historical Investigation Report provides the

results for metals analyzed using TCLP methodology, and provides the results for organic
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compounds analyzed as totals, and adjusting these results based on the 20:1 dilution employed
in the TCLP methodology and assuming 100% solubility (a very conservative assumption).
See Table 1 for a summary of the inorganic chemicals sampled in 2005.

The 90% Upper Confidence Interval (UCI) of the mean is then calculated using all the sample
results from the most recent ash characterization sampling, per EPA methodology (EPA SW-
846 Chapter 9). The 90% UCI of the mean is then compared to the established regulatory
levels. In every case, the 90% USI of the mean is below the established regulatory levels, and

the waste is non-hazardous.

To further clarify this methodology, an example will be calculated using TCLP lead. The raw
values reported for lead by TCLP ranged from minimum of 0.316 to a maximum of 6.29
milligrams per liter (mg/L), with a regulatory level for lead of 5.0 mg/L. To calculate the

confidence interval (CI) of the mean, the following equation is used:
Cl=x+ 1505-

2 (13

with t o from tabulated student’s “t” test values for two-tailed probability of 0.20 (equivalent
to 0.10 single tail probability) with appropriate degrees of freedom (n-1, where n is number of
samples collected and analyzed). The first step is calculating the mean of the samples using

the equation:

n
in
i=n

n

X =

where n = number of sample measurements. For lead, 20 samples were collected, and the

calculated mean is 1.811. Standard error is calculated using the following equation:

S

S}:W

where s is the standard deviation of the samples. For lead, the standard deviation is 1.527

and, as mentioned above, n is 20.

Now, calculating the CI and substituting the above equation:
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Cl=x+ Iys-=(1.81D)+ (1.328)(£) =1.811£0.453=1.358-2.264

720

Thus, the 90% UCI for lead is 2.264 mg/L, well below the regulatory level of 5.0 mg/L.

6.5  Radiological Waste Classification

Characterizing the incinerator ash is complicated by the presence of low-levels of radioactive
material. The key questions are 1) whether the ash is considered a radioactive waste
(typically material that has become contaminated [i.e., greater than background
concentrations] by radioactive elements or isotopes, and 2) if a radioactive waste, should the

ash be considered a LLRW, or 3) could the ash be released to an industrial-waste landfill.

There is little guidance on evaluating bulk media for release from radioactive waste
requirements. The guidance available is mainly governed by DOE Order 5400.5, “Radiation
Protection of the Public and the Environment” (DOE, 1990), DOE-EH memorandum
“Application of DOE 5400.5 Requirements for Release and Control of Property Containing
Residual Radioactive Material” (DOE, 1995) regarding the implementation of DOE 5400.5,
and the proposed regulation 10 CFR 834, “Radiation Protection of the Public and the
Environment” The “Multi-Agency Radiation Survey and Site Investigation Manual”
(MARSSIM) process is not applicable for waste characterization, but is applicable for final

site closure after completion of remediation activities.

Furthermore, the proposed DOE Standard, “Guide to Good Practice for Establishing
Authorized Limits for the Release of Waste and Property Contaminated with Residual
Radioactivity,” was reviewed. This standard reiterates the requirements specified in the DOE

1995 memorandum.
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6.5.1 2005 Sample Results

Samples were collected from April 19 - 21, 2005 of the incinerator ash. The Historical
Investigation Report lists the results of the radionuclide analyses. LANL SOP —15.13,
“Performing Background Value Comparisons for Radionuclides,” dated 4/10/2000, provides
guidance on comparing background and fallout values on radionuclides at the LANL
Environmental Restoration (ER) project. Background values are obtained from “Inorganic
and Radionuclide Background Data for Soils, Canyon Sediments, and Bandelier Tuff at Los
Alamos National Laboratory,” dated September 1998.

Table 2 summarizes the sample results and compares them to the background values (BV)
specified by LANL (1998) and compares results to the 1999 draft report that summarizes the
samples taken in 1996 to 1998.

Table 3 demonstrates a comparison between sample results and background values.

The 2005 sample results demonstrably exceed background values (LANL, 1998) for the
following radionuclides: Ra-226; U-234; U-235; U-238; Pu-239; and Am-241. Likewise,
the sample results exceeded the 1999 summary report for the following radionuclides: Ra—
226; U-234; U-235; and U-238. The samples also revealed the presence of plutonium.
Nearly all plutonium is manufactured synthetically by exposing U-238 to neutron radiation,
thus its presence could suggest a classification of “low level radioactive waste” under Nuclear
Regulatory Commission guidelines NUREG/BR-0216, Rev. 2 “Radioactive Waste:
Production, Storage, Disposal” (NRC, 2002).

In addition to the radioisotope lab results discussed above, a gross alpha mean activity of
11.2 pCi/g and a gross beta mean activity of 13.3 pCi/g, was also provided by the analytical
laboratory. These results were lower than expected when comparing to the individual
radionuclide analytical results, which was mainly due to the analytical errors associated with
sampling. These values will be used for information only with more weight placed on the

individual radioisotope lab results when used for waste characterization.
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6.5.2 Waste Characterization

Based on the presence of transuranic radionuclides (e.g., plutonium), the waste may be
classified as LLRW. However, the waste may be subject to release from regulation based on
calculated authorized limits, with approval of DOE headquarters. If released, the waste may

still be subject to regulations under the Department of Transportation (DOT).

According to the DOT regulations (49 Code of Federal Regulations [CFR]173.403, revised
10/2004), radioactive material means any material containing radionuclides where both the
activity concentration and the total activity in the consignment exceed the values specified in

the table in article 173.436 or values derived according to the instructions in article 173.433.

The activity of the waste is based on the mean concentration of the radionuclides. The
samples that were taken of the incinerator ash were based on collecting a representative
sample for each 100 cubic yards of ash. As shown in Table A-6, the distribution of
radionuclides is relatively consistent between samples (e.g., plutonium is reported in each of
the samples), thus using the mean and 95% Upper Confidence Level (UCL95%) of the

samples is appropriate to characterize the entire waste stream.

Table 4 compares the sample results to 49CFR173.436, “Exempt Material Activity
Concentrations and Exempt Consignment Activity Limits for Radionuclides”. The mean
activity concentration of the radionuclides were compared to the exemption limits specified in
49CFR173.436. In every case, the individual radionuclides met the exemption criteria for

activity concentration; and thus the material is classified as DOT exempt.

6.5.3 Summary

Based on the activities demonstrably greater than background, and the presence of transuranic
radionuclides (e.g., plutonium), the waste is classified as LLRW. The waste may be subject
to release from regulation based on calculated authorized limits, however, this exception
would require approval of DOE headquarters based on the previously calculated exposure

greater than 1 mrem/yr.
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6.6 Conclusions

Based on the discussions and analyses contained in this section, the ash as a whole is
classified as non-hazardous, low-level radioactive waste. The results of the characterization
for the ash has been reviewed by EnviroCare of Utah, who has tentatively accepted the ash for

disposal as LLRW, to be handled as a debris due to its physical properties (low bulk density).

The miscellaneous debris associated with the ash (degraded cans, etc.) that are in direct
contact with the ash can be managed with the ash (and has been approved by EnviroCare for
handling in this manner). Other surficial debris (cans and other metallic debris) located away
from the ash can be handled as non-hazardous debris for disposal at a municipal or industrial
landfill. This surficial debris has been tentatively accepted for disposal at Rio Rancho
Landfill, as long as it contains no ash (due to classification of ash as a “special waste” by
State of New Mexico with specific permit requirements [which Rio Rancho Landfill is

excluded from accepting] and not due to any chemical or radiological constituent in the ash).
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7.0 SCHEDULE

Figure 6 (Project Schedule) provides the anticipated schedule for completion of field
investigation, monitoring, and sampling activities. In addition, this Figure 6 sets forth a
schedule for submittal of reports and data to NMED, including a schedule for submitting all

status reports and preliminary data.
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Table 1: Summary of Selected Inorganic Chemical Sampling Results in 2005

Analyte Sample Results | Sample Results | 90% UCL Federal Soil
Range Range for TCLP | (mg/kg) TCLP Background
milligrams per (mg/kg) Value [BV]
kilogram
_ (mg/kg)

Antimony 17.2 - 543 NA NA NA 29,200
Arsenic 19 - 138 0.5 (ND) 0 5 8.7
Barium 575 -5030 0.786 - 3.84 1.888 100 295

Beryllium 0.089-24 NA -- NA NA

Cadmium 2.8-78.5 0.0112-1.73 0.265 1 0.4

Chromium 54.1-154 0.05 (ND) 0 5 19.3
Cobalt 10.1 -49.7 NA -- NA 8.64
Copper 490- 219,000 NA -- NA 14.7

Lead 1740 - 33,000 0.316 - 6.29 2.264 5 22.3

Manganese 859 -21,800 NA -- NA 671

Mercury 0.28-2.1 0.00037 — 0.00037 0.2 0.1

0.00037

Nickel 43.7-1792 NA -- NA 154

Selenium 0.45-2.2 0.5 (ND) 0 1 1.52
Silver 15.4-190 0.05 (ND) 0 5 1

Thallium 0.34-0.54 NA -- NA 0.73

Vanadium 3.8-24.7 NA - NA 39.6

zZinc 823 - 43,000 5.1-67.5 35.4969 NA 48.8

Notes:

"'Soil BV from Voluntary Corrective Action Fact Sheet For PRS 73-002, LANL.

TCLP - Toxicity Characteristic Leaching Potential

NA — not analyzed or not available
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Table 2: Summary of Radionuclide Sampling Results

Radionuclide Sample Results Range picocurie per UCL95% | # of Detects Soil BV 1999 Report
gram (pCi/g) (pCilg) >BV (pCilg) (pCilg)
Cesium 137 (Cs-137) 0.025(non-detect [ND]) to 0.138 0.066 0 1.65 0.49
Radium 226 (Ra-226) 0.65(ND) to 25.2 7.409 12 2.59 53
Uranium 234 (U-234) 1.59to 37.3 11.55 13 2.59 7.2
Uranium 235 (U-235) 0.057 to 2.02 0.59 10 0.2 0.4
Uranium 238 (U-238) 1.15t031.2 9.318 13 2.29 5.2
Plutonium 238 (Pu-238) 0.01(ND) to 0.022(ND) 0.015 0 0.023 0.005
Plutonium 239 (Pu-239) 0.10 to 2.34 0.832 18 0.054 1.3
Americium 241 (Am-241) 0.003(ND) to 0.037 0.023" 6 0.013 0.16

Note 1: The Americium 241 UCL95 exceeded the BV partially due to the Minimum Detectable Concentration (MDC) exceeding the BV

value. Six out of eighteen samples indicated a presence of Am-241 above the MDC.

Note 2: The following radionuclides showed up in some of the analytical results exceeding the laboratory MDC and were not included in the
table above: Ac-228; Bi-211; Bi-214; K-40; Pa-234m; Pb-212; Pb-214; Ra-228; T1-208; Th-231. All radionuclides normally exist in
background; with most accounted for due to the natural decay series of Actinium, Thorium, and Uranium, applying the assumption of secular

equilibrium.

Note 3: 2005 sample results that were below MDC were calculated at 50% of MDC for statistical purposes.

Table 3: Sample Comparison to Background Values and 1999 Report

Comparison of 2005 Samples to 1999 Report and

Background Values

m BV

@ 2005

pCilg
[o)]

—|_|_|‘I

|_|_|

001999

Cs-137 Ra-226 U-234 U-235 U-238 Pu-238 Pu-239 Am-241
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Table 4: DOT Exempt Consignment Evaluation

Description Mean SA Calculated SA for Exempt Concentration Exempt Concentration Met
(in pCilg) Parent and Progeny (in pCilg)
U-234 7.91 270 Exempt
U-235 0.4 0.8 270 Exempt
U-238* 6.25 18.75 27 Exempt
Pu-238 0.01 27 Exempt
Pu-239 0.59 27 Exempt
Am-241 0.02 27 Exempt
Ra-226 5.17 46.53 270 Exempt
Cs-137 0.066 0.132 270 Exempt
K-40 8.3 2700 Exempt
* This assumes Upaura for Exempt Limits; however, only Th-234, and Pa-234m are used for Progeny due to Ra-226 Progeny are already
included.
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LISTS OF TABLES PER NMED/LANL ORDER ON CONSENT

1 Summaries of regulatory criteria, background, and applicable cleanup levels
Regulatory criteria, background, and applicable cleanup levels are addressed in
Number 4 below.

2 Summaries of historical field survey location data
Figure 5A addresses all previous sample locations.

3 Summaries of historical field screening and field parameter measurements:
Field Screening was only performed for information only, and not used for
comparison to background values nor waste characterization. A discussion of
field screening is included in Appendix A.

4 Summaries of historical soil, rock, or sediment laboratory analytical data:

The following tables summarize historical soil, ash, and tuff analytical data:

A-1  Inorganic Results - SWMU 73-002, 1996, 1997, and 1998 Sampling
Data

A-2  Laboratory Results for Metals and Miscellaneous Parameters,
Incinerator Ash Characterization Sampling — 2005

A-3  Organic Results - SWMU 73-002, 1996, 1997, and 1998 Sampling
Data

A-4  Laboratory Results for Organic Compounds, Incinerator Ash
Characterization Sampling - 2005

A-5 Radiological Results - SWMU 73-002, 1996, 1997, and 1998 Sampling
Data

A-6  Laboratory Results for Radionuclides, Incinerator Ash Characterization

Sampling - 2005

. N Innovative
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Table A-1: Inorganic Results (Soil/Fill) - SWMU 73-002
1996, 1997, and 1998 Sampling Data
Corrective Action Work Plan for Los Alamos National Laboratory

Sample ID Location ID Depth (ft) Media Aluminum Antimony Arsenic Barium Beryllium  Cadmium Calcium Chromium Cobalt Copper Iron Lead Magnesium  Manganese Mercury
(Units) ___(mg/kg) (mg/kg) (mg/kg) _(mglkg) (mg/kg) (mgrkg)  (mg/kg)  (mgrkg)  (mglkg)  (mglkg)  (mg/kg)  (mglkg) (mg/kg) (mg/kg) (mg/kg)
0173-96-0304 73-02264  0.00-0.00 NA 8340 54.6 15 5290 0.29 5 12800 94.8 26 3690 6.4 (U) 4500 1290 (J) 1240 2
0173-96-0305 73-02260 0.00-0.70 NA 13400 40.1 11.4 883 0.21 12.6 12500 76.5 225 999 160000 3020 6010 1250 13
0173-96-0307 73-02262 0.00-1.00 NA 4390 85.7 28.3 440 0.46 7.5 24300 90.2 37.8 543 431000 4290 964 (J) 1960 0.55
0173-96-0309 73-02266  0.00-0.00 NA 18300 54.4 6.9 6280 0.43 15.1 39800 106 30.3 843 174000 2170 2380 1500 1.4
0173-96-0314 73-02268 0.00-1.00 NA 15200 119 8.9 3030 0.22 11.4 29600 103 18 6330 106000 9620 2440 1140 2.3
0173-96-0316 73-02270 0.00-0.00 NA 4320 41.3 9.7 689 0.22 4.5 8990 58.3 24.2 1360 265000 1380 1250 1190 11
0173-96-0331 73-02252  0.10-0.30 NA 7000 56 90 650 2.8 7.4 3600 90 13 1800 170000 1300 1000 730 19
0173-96-0345 73-02268 0.00-1.00 NA 19000 95.3 11.4 4090 0.4 13.3 33200 109 211 2420 117000 9780 3800 1340 0.07
0173-96-0346 73-02270  0.00-0.00 NA 4540 50.8 251 646 0.27 5 15900 29.5 11.6 588 115000 1210 711 (J) 770 0.07
0173-97-0001 73-02268 1.20-2.20 NA 16900 325 27 1490 0.58 23.3 45900 73.9 17.2 2760 52800 6790 4800 1330 0.41
0173-97-0002 73-02268 0.50-1.00 NA 18900 49 76.5 2020 0.65 24.9 36200 74.3 16.7 2230 98600 3770 4020 1880 0.49
0173-97-0003 73-02261 0.50-1.00 NA 25300 16.8 19.8 2330 0.65 11.2 30300 133 22.7 1550 78400 2690 3200 1660 1.2
0173-97-0004 73-02261 3.50-4.50 NA 22900 29.6 20.1 1920 0.51 42.9 38700 90.5 17.7 4590 70600 4480 3960 1760 2.2
0173-97-0008 73-02268 1.20-2.20 NA 16700 159 20.4 1240 0.5 31.1 40600 71.8 15.6 2390 83500 13100 4380 1530 0.44
Count 14 14 14 14 14 14 14 14 14 14 13 14 11 14 14
Mean 13942.14 63.15 26.46 2214.14 0.59 15.37 26599.29 85.77 21.03 2292.36 147838.46 4864.29 3385.45 1377.14 2.32
Min 4320.00 16.80 6.90 440.00 0.21 4.50 3600.00 29.50 11.60 543.00 52800.00 1210.00 1000.00 730.00 0.07
Max 25300.00 159.00 90.00 6280.00 2.80 42.90 45900.00 133.00 37.80 6330.00 431000.00 13100.00 6010.00 1960.00 19.00
Std. Dev. 7062.55 38.85 25.15 1838.45 0.66 11.31 13575.12 24.95 7.04 1645.15 102222.89 3655.45 1515.67 369.50 4.86
TINV
(0.10,n-1) 1.77 1.77 1.77 1.77 1.77 1.77 1.77 1.77 1.77 1.77 1.78 1.77 1.81 1.77 1.77
UCL95 17284.86 81.54 38.37 3084.28 0.90 20.72 33024.41 97.58 24.36 3071.01 198369.02 6594.42 4213.74 1552.03 4.62
Soil Background Value 29200 0.83 8.17 295 1.83 0.4 6120 19.3 8.64 14.7 21500 22.3 4610 671 0.1

* Note: Red/Bold indicates value exceeds Background Value.
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Table A-1: Inorganic Results (Soil/Fill) - SWMU 73-002
1996, 1997, and 1998 Sampling Data
Corrective Action Work Plan for Los Alamos National Laboratory

Sample ID Location ID Depth (ft) Media Nickel Potassium Selenium Silver Sodium Thallium Vanadium Zinc
(Units) __ (mg/kg) (mg/kg) (mg/kg) (mglkg) _ (mglkg) _ (mglkg) (mg/kg) (mg/kg)
0173-96-0304 73-02264  0.00-0.00 NA 131 1150 1.7 213 842 0.41 6.4 3820
0173-96-0305 73-02260 0.00-0.70 NA 165 1990 0.93 28.9 940 0.31 55 1470
0173-96-0307 73-02262 0.00-1.00 NA 119 806 0.96 23.2 675 0.3 10 752
0173-96-0309 73-02266  0.00-0.00 NA 134 2040 4.3 448 1760 0.4 12.6 2530
0173-96-0314 73-02268 0.00-1.00 NA 94.1 2660 1 156 2280 0.36 14.4 4260
0173-96-0316 73-02270 0.00-0.00 NA 81.2 640 0.99 41.8 674 0.37 4.8 1050
0173-96-0331 73-02252  0.10-0.30 NA 60 740 11 66 390 1.4 47 1900
0173-96-0345 73-02268 0.00-1.00 NA 104 3270 1.2 188 2480 0.48 15.9 4250
0173-96-0346 73-02270  0.00-0.00 NA 50.5 582 1.2 31.6 613 3.6 5.9 1590
0173-97-0001 73-02268 1.20-2.20 NA 79.9 4290 2 21.3 3930 7.4 13.2 4790
0173-97-0002 73-02268 0.50-1.00 NA 147 4610 2.1 55.3 3180 10.6 8.2 3860
0173-97-0003 73-02261 0.50-1.00 NA 236 3220 2.8 55.4 3530 9.3 125 4380
0173-97-0004 73-02261 3.50-4.50 NA 112 5040 1.9 19.6 7760 6.4 12.8 7170
0173-97-0008 73-02268 1.20-2.20 NA 101 4240 3.8 17.9 4190 8.6 7.8 3790
Count 14 14 14 14 14 14 14 14
Mean 115.34 2519.86 1.86 97.57 2374.57 3.57 12.64 3258.00
Min 50.50 582.00 0.93 17.90 390.00 0.30 4.80 752.00
Max 236.00 5040.00 4.30 448.00 7760.00 10.60 47.00 7170.00
Std. Dev. 47.33 1609.26 1.09 120.33 2044.29 3.98 10.53 1783.85
TINV
(0.10,n-1) 1.77 1.77 1.77 1.77 1.77 1.77 1.77 1.77
UCL95 137.74 3281.52 2.37 154.52 3342.13 5.45 17.63 4102.30
Soil Background Value 15.4 3460 1.52 1 915 0.73 39.6 48.8

* Note: Red/Bold indicates value exceeds Background Value.

TableAl-InorgSumm

Page 2 of 5



Table A-1: Inorganic Results (Soil/Fill) - SWMU 73-002
1996, 1997, and 1998 Sampling Data
Corrective Action Work Plan for Los Alamos National Laboratory

Sample ID Location ID Depth (ft) Media  Aluminum  Antimony Barium Beryllium Cadmium Calcium  Cobalt Copper Iron Lead Magnesium  Manganese
(Units) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mglkg) (mg/kg) (mg/kg)

0173-96-0302 73-02253 0.00-0.50 Soil 10 - - 0.52 - - - - - - -
0173-96-0308 73-02255 0.00-0.50 Soil 12 - - 0.62 - - - - 48 - -
0173-96-0320 73-02254  0.00-0.50 Soil 11 - - 0.56 - - - - - - -
0173-96-0501 73-02326 14.00-15.0( Fill 12 - - 0.59 6500 - - - - - -
0173-96-0502 73-02327 14.00-15.0( Fill 12 - - 0.59 - - - - - - -
0173-97-0312 73-02451 0.50-1.00 Soil - - - - - - - - - - - -
0173-97-0313 73-02452  0.10-0.50 Soil - - - - - - - - - - - -
0173-97-0318 73-02454  0.10-0.50 Soil - - - - 12.2 - - - - 168 - -
0173-97-0321 73-02457 0.10-0.50 Soil - - - - - - 9.9 - - 44.6 - 790
0173-97-0323 73-02459 0.10-0.50 Soil - - - - - - - - - 28.8 - -
0173-97-0324 73-02460 0.10-0.50 Soil - - - - - - - 15.1 - 23.4 - -
0173-97-0325 73-02461 0.10-0.50 Soil - - 325 - 0.81 - - 40.2 - 82.2 - -
0173-97-0326 73-02462 0.10-0.50 Soil - - 415 - 0.65 - - 36.8 - 83.7 - -
RE73-99-0089 73-10099 7.50-8.50 Fill 35000 - 1.9 - - - - 25000 - 5500 -
RE73-99-0102 73-10106  4.80-5.30 Fill - - - - - - - 32 - -

Count 1 5 2 1 8 1 1 3 1 8 1 1

Mean 35000.00 11.40 370.00 1.90 2.07 6500.00 9.90 30.70 25000.00 63.84 5500.00 790.00

Min 35000.00 10.00 325.00 1.90 0.52 6500.00 9.90 15.10 25000.00 23.40 5500.00 790.00

Max 35000.00 12.00 415.00 1.90 12.20 6500.00 9.90 40.20 25000.00 168.00 5500.00 790.00

Std. Dev. 0.89 63.64 4.10 13.62 47.93

TINV

(0.10,n-1) 2.13 6.31 1.89 2.92 1.89

UCL95 12.25 654.12 4.81 53.66 95.94

Soil/Fill Background Value 29200 0.83 295 1.83 0.4 6120 8.64 14.7 21500 22.3 4610 671

* Note: If there is only one sample performed, the actual sample data is used in place of the UCL95; Red/Bold indicates value exceeds Background Value.
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Table A-1: Inorganic Results (Soil/Fill) - SWMU 73-002
1996, 1997, and 1998 Sampling Data
Corrective Action Work Plan for Los Alamos National Laboratory

Sample ID Location ID Depth (ft) Media  Mercury  Silver  Thallium Zinc
(Units)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)
0173-96-0302 73-02253  0.00-0.50 Soil - 2.1 1.3 -
0173-96-0308 73-02255 0.00-0.50 Soil 0.12 25 15 52
0173-96-0320 73-02254  0.00-0.50 Soil 0.11 2.2 1.4 470
0173-96-0501 73-02326 14.00-15.0( Fill 0.12 2.4 1.2 260
0173-96-0502 73-02327 14.00-15.0( Fill 0.12 2.4 1.2 61
0173-97-0312 73-02451 0.50-1.00 Soil - - 0.87 -
0173-97-0313 73-02452  0.10-0.50 Soil - - 0.8 -
0173-97-0318 73-02454  0.10-0.50 Soil - - - -
0173-97-0321 73-02457  0.10-0.50 Soil - - - -
0173-97-0323 73-02459  0.10-0.50 Soil 0.14 1.1 - -
0173-97-0324 73-02460 0.10-0.50 Soail - 1.9 0.77 -
0173-97-0325 73-02461 0.10-0.50 Soil 0.24 8.8 - -
0173-97-0326 73-02462  0.10-0.50 Soail - 10.7 - -
RE73-99-0089 73-10099 7.50-8.50 Fill 0.14 - - 62
RE73-99-0102 73-10106 4.80-5.30 Fill - - - -
Count 7 9 8 5
Mean 0.14 3.79 1.13 181.00
Min 0.11 1.10 0.77 52.00
Max 0.24 10.70 1.50 470.00
Std. Dev. 0.04 3.44 0.28 183.69
TINV
(0.10,n-1) 1.94 1.86 1.89 2.13
UCL95 0.17 5.92 1.32 356.13
Soil/Fill Background Value 0.1 1 0.73 48.8

* Note: If there is only one sample performed, the actual sample
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Table A-1: Inorganic Results (Soil/Fill) - SWMU 73-002
1996, 1997, and 1998 Sampling Data
Corrective Action Work Plan for Los Alamos National Laboratory

Sample ID Location ID Depth (ft) Media Antimony  Arsenic  Barium Calcium Selenium
(Units) (mg/kg) (mg/kg)  (mg/kg)  (mg/kg) (mg/kg)
0173-97-0333 73-02463 3.50-4.00 Qbt3 0.71 - - - -
0173-97-0337 73-02463 3.50-4.00 Qbt3 0.72 - - - -
RE73-99-0094 73-02207 5.50-6.00 Qbt3 3.2 80 17000 -
RE73-99-0109 73-10096 4.30-4.80 Qbt3 - - - 0.41
Count 2 1 1 1 1
Mean 0.72 3.20 80.00 17000.00 0.41
Min 0.71 3.20 80.00 17000.00 0.41
Max 0.72 3.20 80.00 17000.00 0.41
Std. Dev. 0.01
TINV
(0.10,n-1) 6.31
UCL95* 0.75 3.20 80.00 17000.00 0.41
Qbt 2,3,4 Background Value 0.5 2.79 46 2200 0.3

* Note: If there is only one sample performed, the actual sample data is used in place of the UCL95; Red/Bold indicates
value exceeds Background Value.
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Table A-2: Laboratory Results for Metals and Miscellaneous Parameters
Incinerator Ash Characterization Sampling - 2005
Corrective Action Work Plan for Los Alamos National Laboratory

Silver Arsenic Barium
Total Metals (mg/kg) Result RL Result RL Result
Previous Maximum 448 90 6280
RE-73-05-58824 4/18/2005 175 0.52 42 0.52 1170
RE-73-05-58825 4/19/2005 190 0.53 29.6 0.53 5030
RE-73-05-58826 4/19/2005 54.9 0.53 22.7 0.53 1490
RE-73-05-58827 4/19/2005 118 0.48 33.6 0.48 4150
RE-73-05-58828 4/19/2005 37.2 0.49 39.3 0.49 1550
RE-73-05-58829 4/19/2005
RE-73-05-58830 4/19/2005 54 0.51 26.1 0.51 1980
RE-73-05-58831 4/19/2005 49.5 0.53 19 0.53 1880
RE-73-05-58832 4/19/2005 35.6 0.53 20.5 0.53 1580
RE-73-05-58833 4/19/2005 119 0.48 26.8 0.48 2660
RE-73-05-58834 4/19/2005 56.9 0.53 26.3 0.53 1000
RE-73-05-58835 4/19/2005
RE-73-05-58836 4/19/2005 21.2 0.45 66.4 0.45 643
RE-73-05-58837 4/19/2005 15.4 0.47 133 0.47 575
RE-73-05-58838 4/19/2005 95.7 0.54 19.5 0.54 2600
RE-73-05-58839 4/19/2005 125 0.53 76 0.53 2870
RE-73-05-58840 4/19/2005 187 0.47 22.1 0.47 3490
RE-73-05-58841 4/19/2005
RE-73-05-58842 4/20/2005 63 0.5 29.8 0.5 1790
RE-73-05-58843 4/20/2005 59.6 0.5 56.4 0.5 1710
RE-73-05-58844 4/20/2005 73.3 0.56 45.1 0.56 1990
RE-73-05-58845 4/20/2005 78.2 0.53 138 0.53 1940
RE-73-05-58846 4/20/2005 102 0.51 21 0.51 3330
RE-73-05-58879 4/20/2005
Min 15.4 19 575
Max 190 138 5030
Mean 77.65 44.66 2171.4
TCLP Metals (mg/L)
Previous Maximum ND ND 1.45
RE-73-05-58824 4/18/2005 ND 0.05 ND 0.5 0.884
RE-73-05-58825 4/19/2005 ND 0.05 ND 0.5 1.65
RE-73-05-58826 4/19/2005 ND 0.05 ND 0.5 1.44
RE-73-05-58827 4/19/2005 ND 0.05 ND 0.5 2.4
RE-73-05-58828 4/19/2005 ND 0.05 ND 0.5 1.43
RE-73-05-58829 4/19/2005
RE-73-05-58830 4/19/2005 ND 0.05 ND 0.5 3.84
RE-73-05-58831 4/19/2005 ND 0.05 ND 0.5 1.18
RE-73-05-58832 4/19/2005 ND 0.05 ND 0.5 1.32
RE-73-05-58833 4/19/2005 ND 0.05 ND 0.5 0.939
RE-73-05-58834 4/19/2005 ND 0.05 ND 0.5 1.06
RE-73-05-58835 4/19/2005
RE-73-05-58836 4/19/2005 ND 0.05 ND 0.5 1.76
RE-73-05-58837 4/19/2005 ND 0.05 ND 0.5 1.62
RE-73-05-58838 4/19/2005 ND 0.05 ND 0.5 1.79
RE-73-05-58839 4/19/2005 ND 0.05 ND 0.5 1.59
RE-73-05-58840 4/19/2005 ND 0.05 ND 0.5 0.786
RE-73-05-58841 4/19/2005

RE-73-05-58842 4/20/2005 ND 0.05 ND 0.5 2.33

RL

52
53
53
4.8
4.9

5.1
53
53
4.8
5.3

4.5
4.7
5.4
53
4.7

5.6
53
5.1

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5

Beryllium
Result

0.27
0.21
0.34
0.37

2.4

0.39
0.28
0.28

1.2
0.74

0.11
0.089
0.33
0.33
0.2

0.33
0.26
0.25
0.25
0.17

0.089
2.4
0.43995

RL

0.26
0.27
0.27
0.24
0.24

0.25
0.27
0.27
0.24
0.27

0.22
0.23
0.27
0.27
0.23

0.25
0.25
0.28
0.27
0.25

Cadmium
Result
429

16.9
124
19.7

9
48.3

18.2
785
14.9

7.7
15.4

4.1
2.8
67.5
16.4
16.5

17.7
16.8
5.9

7.2

2.8
785
20.095

0.151

0.18
0.0912
0.105
0.0406
0.133

173
0.134
0.0403
0.0205
0.0316

0.0117
0.0112
0.16
0.095
0.0739

0.0719

RL

0.65
0.66
0.66

0.6
0.61

0.63
0.66
0.67

0.6
0.66

0.56
0.59
0.67
0.67
0.59

0.63
0.62
0.69
0.67
0.63

0.025
0.025
0.025
0.025
0.025

0.25
0.025
0.025
0.025
0.025

0.025
0.025
0.025
0.025
0.025

0.025

Cobalt
Result
37.8

16.2
179
138
113
18.3

40.3
15.1
13.2
17.3
17.7

41.9
49.7
10.1
14.8
14.4

16.4
16.8
16.5
40.2
18.6

10.1
49.7
21.025

RL

13
13
13
12
12

13
13
13
1.2
13

11
1.2
13
13
1.2

13
1.2
1.4
13
13



Table A-2: Laboratory Results for Metals and Miscellaneous Parameters
Incinerator Ash Characterization Sampling - 2005
Corrective Action Work Plan for Los Alamos National Laboratory

Chromium Copper Manganese

Total Metals (mg/kg) Result RL Result RL Result RL
Previous Maximum 133 6320 1960
RE-73-05-58824 4/18/2005 102 13 1620 2.6 1520 2.6
RE-73-05-58825 4/19/2005 74 13 993 2.7 1270 2.7
RE-73-05-58826 4/19/2005 77 13 1670 2.7 1230 2.7
RE-73-05-58827 4/19/2005 61.3 1.2 1270 1.2 895 2.4
RE-73-05-58828 4/19/2005 85.9 1.2 219000 243 21800 2.4
RE-73-05-58829 4/19/2005
RE-73-05-58830 4/19/2005 154 13 1330 25 2190 25
RE-73-05-58831 4/19/2005 88.5 13 4130 33 1330 2.7
RE-73-05-58832 4/19/2005 66.8 13 1930 13 1380 2.7
RE-73-05-58833 4/19/2005 107 1.2 1190 1.2 1750 2.4
RE-73-05-58834 4/19/2005 81.8 13 31500 3.3 2540 2.7
RE-73-05-58835 4/19/2005
RE-73-05-58836 4/19/2005 104 11 815 11 2050 2.2
RE-73-05-58837 4/19/2005 94.4 1.2 490 1.2 2330 2.3
RE-73-05-58838 4/19/2005 54.1 13 3260 6.7 859 2.7
RE-73-05-58839 4/19/2005 68.7 13 3820 133 2810 2.7
RE-73-05-58840 4/19/2005 85 1.2 1040 1.2 1050 2.3
RE-73-05-58841 4/19/2005
RE-73-05-58842 4/20/2005 85.9 13 2710 6.3 1580 25
RE-73-05-58843 4/20/2005 722 1.2 2360 1.2 1770 25
RE-73-05-58844 4/20/2005 67.7 14 536 14 974 2.8
RE-73-05-58845 4/20/2005 116 13 1640 13 2010 2.7
RE-73-05-58846 4/20/2005 66.5 13 2750 13 1130 25
RE-73-05-58879 4/20/2005

Min 54.1 490 859

Max 154 219000 21800

Mean 85.64 14202.7 26234

TCLP Metals (mg/L)
Previous Maximum 0.033
RE-73-05-58824 4/18/2005 ND 0.05
RE-73-05-58825 4/19/2005 ND 0.05
RE-73-05-58826 4/19/2005 ND 0.05
RE-73-05-58827 4/19/2005 ND 0.05
RE-73-05-58828 4/19/2005 ND 0.05
RE-73-05-58829 4/19/2005
RE-73-05-58830 4/19/2005 ND 0.05
RE-73-05-58831 4/19/2005 ND 0.05
RE-73-05-58832 4/19/2005 ND 0.05
RE-73-05-58833 4/19/2005 ND 0.05
RE-73-05-58834 4/19/2005 ND 0.05
RE-73-05-58835 4/19/2005
RE-73-05-58836 4/19/2005 ND 0.05
RE-73-05-58837 4/19/2005 ND 0.05
RE-73-05-58838 4/19/2005 ND 0.05
RE-73-05-58839 4/19/2005 ND 0.05
RE-73-05-58840 4/19/2005 ND 0.05
RE-73-05-58841 4/19/2005
RE-73-05-58842 4/20/2005 ND 0.05

Nickel

Result
236

203
96.3
79.7
43.7

146

633
125
131
115
295

220
219

7
98.6
215

234
189
115
215
792

43.7
792
212.115

RL

0.52
0.53
0.53
0.48
0.49

0.51
0.53
0.53
0.48
0.53

0.45
0.47
0.54
0.53
0.47

0.5
0.5
0.56
0.53
0.51

Lead
Result
13100

3330
6650
6700
2400
2460

6110
3950
2390
2500
8770

2840
4310
13700
33000
1950

3430
2220
2990
3690
1740

1740
33000
5756.5

4.1

3.14
0.786
2.39
6.29
2.56

3.33
4.37
1.08
0.633
0.63

0.792
0.316
2.47
1.47
1.44

0.817

RL

1.6
1.6
1.6
0.72
0.73

15
0.79
0.8
0.72

0.67
0.7

0.7

3.8
0.74
0.83

0.8
0.76

0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25

Antimony
Result
159

334
52.1
48.4
32.8
27.8

731
278
29.1
29.8

123

36.2
247
116
543
19.9

32.6
273
17.2
64.7
29.8

17.2
543
69.435

RL

0.52
0.53
0.53
0.48
0.49

0.51
0.53
0.53
0.48
0.53

0.45
0.47
0.54
0.53
0.47

0.5
0.5
0.56
0.53
0.51



Table A-2: Laboratory Results for Metals and Miscellaneous Parameters
Incinerator Ash Characterization Sampling - 2005
Corrective Action Work Plan for Los Alamos National Laboratory

Selenium Thallium Vanadium

Total Metals (mg/kg) Result RL Result RL Result RL
Previous Maximum 3.8 10.6 65
RE-73-05-58824 4/18/2005 11 0.52 0.54 0.26 16.1 2.6
RE-73-05-58825 4/19/2005 1.6 0.53 ND 0.27 12.8 2.7
RE-73-05-58826 4/19/2005 11 0.53 ND 0.27 15.3 2.7
RE-73-05-58827 4/19/2005 0.89 0.48 ND 0.24 14.1 2.4
RE-73-05-58828 4/19/2005 0.92 0.49 ND 0.24 24.7 2.4
RE-73-05-58829 4/19/2005
RE-73-05-58830 4/19/2005 0.81 0.51 ND 0.25 20.9 25
RE-73-05-58831 4/19/2005 1.7 0.53 ND 0.27 17.2 2.7
RE-73-05-58832 4/19/2005 0.68 0.53 ND 0.27 17.1 2.7
RE-73-05-58833 4/19/2005 0.57 0.48 ND 0.24 12.9 2.4
RE-73-05-58834 4/19/2005 2 0.53 ND 0.27 12.6 2.7
RE-73-05-58835 4/19/2005
RE-73-05-58836 4/19/2005 0.45 0.45 ND 0.22 3.8 2.2
RE-73-05-58837 4/19/2005 0.64 0.47 ND 0.23 4.1 2.3
RE-73-05-58838 4/19/2005 1.2 0.54 ND 0.27 145 2.7
RE-73-05-58839 4/19/2005 1.7 0.53 ND 0.27 15.1 2.7
RE-73-05-58840 4/19/2005 0.94 0.47 ND 0.23 14.1 2.3
RE-73-05-58841 4/19/2005
RE-73-05-58842 4/20/2005 2.2 0.5 ND 0.25 16.6 25
RE-73-05-58843 4/20/2005 1.6 0.5 0.31 0.25 15.3 25
RE-73-05-58844 4/20/2005 0.93 0.56 ND 0.28 10.1 2.8
RE-73-05-58845 4/20/2005 0.55 0.53 ND 0.27 8.6 2.7
RE-73-05-58846 4/20/2005 0.85 0.51 ND 0.25 14.8 25
RE-73-05-58879 4/20/2005

Min 0.45 0.31 3.8

Max 2.2 0.54 24.7

Mean 1.1215 0.425 14.035

TCLP Metals (mg/L)
Previous Maximum ND
RE-73-05-58824 4/18/2005 ND 0.5
RE-73-05-58825 4/19/2005 ND 0.5
RE-73-05-58826 4/19/2005 ND 0.5
RE-73-05-58827 4/19/2005 ND 0.5
RE-73-05-58828 4/19/2005 ND 0.5
RE-73-05-58829 4/19/2005
RE-73-05-58830 4/19/2005 ND 0.5
RE-73-05-58831 4/19/2005 ND 0.5
RE-73-05-58832 4/19/2005 ND 0.5
RE-73-05-58833 4/19/2005 ND 0.5
RE-73-05-58834 4/19/2005 ND 0.5
RE-73-05-58835 4/19/2005
RE-73-05-58836 4/19/2005 ND 0.5
RE-73-05-58837 4/19/2005 ND 0.5
RE-73-05-58838 4/19/2005 ND 0.5
RE-73-05-58839 4/19/2005 ND 0.5
RE-73-05-58840 4/19/2005 ND 0.5
RE-73-05-58841 4/19/2005

RE-73-05-58842 4/20/2005 ND 0.5

Zinc
Result
7170

8220
3020
4360
4450
11300

4880
43000
3940
3760
9830

939
823
4630
4370
5500

6460
6120
2040
1710
2190

823
43000
6577.1

37.4
19.4
39.1
19.2
40.5

35.1
42.4
30.3
249
57.2

5.1
85
36.7
33.7
67.5

RL

131
133
2.7
2.4
122

25
26.5
2.7
2.4
133

55.9
58.6
2.7
2.7
2.3

126
25
2.8

66.7
2.5

0.1
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.1
0.5

0.1
0.1
0.1
0.1
0.5

0.1

Mercury
Result
19

0.62

0.7
0.9
0.92

1.6
1.4
17
21
1.6

0.71
0.28
0.56
1.2
0.6

0.79
15
0.7
0.5

0.33

0.28
2.1
0.98473684

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND

RL

0.044

0.044
0.04
0.041

0.042
0.044
0.044

0.08
0.044

0.037
0.039
0.045
0.044
0.039

0.042
0.041
0.046
0.045
0.042

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

pH

8.1

8.3

Flash
Point

>60

>60

>60

>60



Table A-2: Laboratory Results for Metals and Miscellaneous Parameters
Incinerator Ash Characterization Sampling - 2005
Corrective Action Work Plan for Los Alamos National Laboratory

Paint Filter % Moisture Reactive Cyanide Reactive Sulfide
Total Metals (mg/kg) Test Result RL Result RL Result RL
Previous Maximum

RE-73-05-58824 4/18/2005
RE-73-05-58825 4/19/2005
RE-73-05-58826 4/19/2005
RE-73-05-58827 4/19/2005
RE-73-05-58828 4/19/2005
RE-73-05-58829 4/19/2005 Pass 235 0.1 0.052 0.065 ND 5.8
RE-73-05-58830 4/19/2005
RE-73-05-58831 4/19/2005
RE-73-05-58832 4/19/2005
RE-73-05-58833 4/19/2005
RE-73-05-58834 4/19/2005
RE-73-05-58835 4/19/2005 Pass 238 0.1 0.092 0.066 ND 5.8
RE-73-05-58836 4/19/2005
RE-73-05-58837 4/19/2005
RE-73-05-58838 4/19/2005
RE-73-05-58839 4/19/2005
RE-73-05-58840 4/19/2005
RE-73-05-58841 4/19/2005 Pass 19.6 0.1 0.062 0.062 ND 5.5
RE-73-05-58842 4/20/2005
RE-73-05-58843 4/20/2005
RE-73-05-58844 4/20/2005
RE-73-05-58845 4/20/2005
RE-73-05-58846 4/20/2005
RE-73-05-58879 4/20/2005 Pass 223 0.1 0.14 0.064 ND 5.7
Min
Max
Mean
TCLP Metals (mg/L)

Previous Maximum

RE-73-05-58824 4/18/2005
RE-73-05-58825 4/19/2005
RE-73-05-58826 4/19/2005
RE-73-05-58827 4/19/2005
RE-73-05-58828 4/19/2005
RE-73-05-58829 4/19/2005
RE-73-05-58830 4/19/2005
RE-73-05-58831 4/19/2005
RE-73-05-58832 4/19/2005
RE-73-05-58833 4/19/2005
RE-73-05-58834 4/19/2005
RE-73-05-58835 4/19/2005
RE-73-05-58836 4/19/2005
RE-73-05-58837 4/19/2005
RE-73-05-58838 4/19/2005
RE-73-05-58839 4/19/2005
RE-73-05-58840 4/19/2005
RE-73-05-58841 4/19/2005

RE-73-05-58842 4/20/2005

Bulk Density (g/cm3

Dry Wet
0.74 0.99
0.66 0.91
0.86 1.04



Table A-3: Organic Results (Ash) - SWMU 73-002

1996, 1997, and 1998 Sampling Data
Corrective Action Work Plan for Los Alamos National Laboratory

Bis (2-
Aroclor- Benzo(a) - Benzo(b) - Benzo(k) ethylhéxyl) Dichloro - Dichloro - Dichloro -
Sample ID  Location ID Depth (ft) Media Acetone 1254 Benzene anthracene fluoranthene fluoranthene BHC[beta-] phthalate  Chrysene DDD[4,4-] DDE[4,4-] DDT[4,4-] benzene[1,2-] benzene[1,3-] benzene[1,4-]
0173-96-0304 73-02264  0.00-0.00 NA 0.046 0.0026 0.032 0.024
0173-96-0305 73-02260  0.00-0.70 NA 0.066 0.0057
0173-96-0307 73-02262  0.00-1.00 NA
0173-96-0309 73-02266  0.00-0.00 NA 0.002 0.019 0.02
0173-96-0314  73-02268  0.00-1.00 NA 0.17 0.043 0.047 0.03 0.022
0173-96-0316  73-02270  0.00-0.00 NA 0.059 0.0072 0.006 0.01
0173-96-0331  73-02252  0.10-0.30 NA 1.3 0.31 3.9
0173-96-0345 73-02268  0.00-1.00 NA 0.005 0.13 0.027 0.023
0173-96-0346  73-02270  0.00-0.00 NA 0.04 0.09 0.094 0.075 0.11 0.005
0173-97-0001 73-02268  1.20-2.20 NA
0173-97-0002 73-02268  0.50-1.00 NA
0173-97-0003 73-02261  0.50-1.00 NA
0173-97-0004 73-02261  3.50-4.50 NA 0.19 0.12 0.12
0173-97-0008 73-02268  1.20-2.20 NA 0.097 0.12 0.035 0.019
0173-97-0327 73-02465  3.20-3.70 NA
0173-97-0336  73-02464  7.00-7.50 NA
0173-97-0338  73-02464  7.00-7.50 NA
Count 2 6 1 2 1 1 1 2 2 1 9 7 1 1 1
Mean 0.05 0.09 0.00 0.07 0.09 0.08 0.00 0.16 0.08 1.30 0.05 0.57 0.12 0.12 0.01
Min 0.01 0.04 0.00 0.04 0.09 0.08 0.00 0.12 0.05 1.30 0.01 0.01 0.12 0.12 0.01
Max 0.10 0.17 0.00 0.09 0.09 0.08 0.00 0.19 0.11 1.30 0.31 3.90 0.12 0.12 0.01
Std. Dev. 0.07 0.05 0.03 0.05 0.04 0.10 1.47
TINV
(0.10,n-1) 6.31 2.02 6.31 6.31 6.31 1.86 1.94
UCL95 0.34 0.13 0.21 0.38 0.28 0.11 1.65
TableA3-OrganSumm Page 1 of 9



Table A-3: Organic Results (Ash) - SWMU 73-002

1996, 1997, and 1998 Sampling Data
Corrective Action Work Plan for Los Alamos National Laboratory

Heptachlorodi

Heptachlorodi

Heptachlorodi

Heptachlorodi

Heptachlorodi

Hexachlorodi

Hexachlorodi

Hexachlorodi

Hexachlorodi

Hexachlorodi

Hexachlorodi

benzodioxin benzodioxins benzofuran benzofuran benzofurans benzodioxin  benzodioxin benzodioxin  benzodioxins  benzofuran benzofuran
Sample ID  Location ID Depth (ft) Media  Endosulfan| Fluoranthene [1,2,3,4,6,7,8] (Total) [1,23,46,78] [1234,789] (Total) [1,23,478] [1,23678] [123789] (Total) [1,2,34,78] [1,23,6,7,8]
0173-96-0304  73-02264 0.00-0.00 NA
0173-96-0305  73-02260 0.00-0.70 NA
0173-96-0307  73-02262 0.00-1.00 NA
0173-96-0309  73-02266 0.00-0.00 NA
0173-96-0314  73-02268 0.00-1.00 NA 0.078
0173-96-0316  73-02270 0.00-0.00 NA
0173-96-0331  73-02252 0.10-0.30 NA
0173-96-0345  73-02268 0.00-1.00 NA
0173-96-0346  73-02270 0.00-0.00 NA
0173-97-0001  73-02268 1.20-2.20 NA 1.80E-10 0.33 0.098 0.0053 0.17 0.0062 0.024 0.022 0.18 0.012 0.011
0173-97-0002  73-02268 0.50-1.00 NA 1.80E-10 0.33 0.066 0.0064 0.11 0.0059 0.021 0.025 0.14 0.025 0.017
0173-97-0003  73-02261 0.50-1.00 NA 1.10E-09 1.8 0.13 0.011 0.25 0.014 0.056 0.065 0.46 0.023 0.021
0173-97-0004  73-02261 3.50-4.50 NA 0.0023 9.00E-10 1.6 0.35 0.0088 0.61 0.026 0.14 0.12 1 0.046 0.049
0173-97-0008  73-02268 1.20-2.20 NA 2.80E-10 0.51 0.071 0.004 0.15 0.0063 0.037 0.037 0.29 0.015 0.01
0173-97-0327  73-02465 3.20-3.70 NA 5.90E-11 0.11 0.011 0.00075 0.024 0.00067 0.0037 0.0033 0.03 0.0021 0.0019
0173-97-0336  73-02464 7.00-7.50 NA 4.90E-11 0.094 0.28 0.0099 0.34 0.016 0.02 0.041 0.27 0.43 0.14
0173-97-0338  73-02464 7.00-7.50 NA 7.60E-11 0.15 0.4 0.014 0.48 0.022 0.029 0.063 0.42 0.67 0.23
Count 1 1 8 8 8 8 8 8 8 8 8 8 8
Mean 0.00 0.08 0.000000 0.615500 0.175750 0.007519 0.266750 0.012134 0.041338 0.047038 0.348750 0.152888 0.059988
Min 0.00 0.08 0.000000 0.094000 0.011000 0.000750 0.024000 0.000670 0.003700 0.003300 0.030000 0.002100 0.001900
Max 0.00 0.08 0.000000 1.800000 0.400000 0.014000 0.610000 0.026000 0.140000 0.120000 1.000000 0.670000 0.230000
Std. Dev. 0.000000 0.685629 0.146296 0.004239 0.198362 0.008844 0.042605 0.035983 0.298780 0.253672 0.082000
TINV
(0.10,n-1) 1.894578 1.894578 1.894578 1.894578 1.894578 1.894578 1.894578 1.894578 1.894578 1.894578 1.894578
UCL95 0.000000 1.074758 0.273744 0.010358 0.399619 0.018058 0.069876 0.071140 0.548883 0.322806 0.114914

TableA3-OrganSumm
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Table A-3: Organic Results (Ash) - SWMU 73-002
1996, 1997, and 1998 Sampling Data

Corrective Action Work Plan for Los Alamos National Laboratory

Hexachlorodi

Hexachlorodi

Hexachlorodi

Isopropy!

Octachlorodi

Octachlorodi

Pentachlorodi

Pentachlorodi

Pentachlorodi

Pentachlorodi

Pentachlorodi

benzofuran benzofuran benzofurans toluene [4- Methylene benzodioxin benzofuran benzodioxin benzodioxins benzofuran benzofuran benzofurans
Sample ID  Location ID Depth (ft) Media [123789] [234678] (Total) 1 Chloride [1,2,3,4,6,7,89-] [12346,789] [12378] (Total) [1,2,3,7,8] [2,3,4,7,8] (Totals) Phenanthrene Pyrene

0173-96-0304  73-02264 0.00-0.00 NA 0.043

0173-96-0305  73-02260 0.00-0.70 NA 0.034

0173-96-0307  73-02262 0.00-1.00 NA 0.032

0173-96-0309  73-02266 0.00-0.00 NA 0.036

0173-96-0314  73-02268 0.00-1.00 NA 0.1 0.076

0173-96-0316  73-02270 0.00-0.00 NA 0.059

0173-96-0331  73-02252 0.10-0.30 NA 0.013

0173-96-0345  73-02268 0.00-1.00 NA 0.069

0173-96-0346  73-02270 0.00-0.00 NA 0.08 0.049

0173-97-0001  73-02268 1.20-2.20 NA 0.012 0.12 0.64 0.048 0.0082 0.1 0.014 0.021 0.24

0173-97-0002  73-02268 0.50-1.00 NA 0.018 0.15 0.68 0.031 0.0084 0.071 0.023 0.035 0.43

0173-97-0003  73-02261 0.50-1.00 NA 0.027 0.21 4.8 0.1 0.016 0.25 0.019 0.032 0.4

0173-97-0004  73-02261 3.50-4.50 NA 0.052 0.5 3.2 0.15 0.049 0.58 0.11 0.15 1.9 0.25

0173-97-0008  73-02268 1.20-2.20 NA 0.0098 0.1 1 0.043 0.013 0.15 0.015 0.02 0.27

0173-97-0327  73-02465 3.20-3.70 NA 0.029 0.29 0.00095 0.014 0.00066 0.00091 0.019

0173-97-0336  73-02464 7.00-7.50 NA 0.0061 0.14 1.4 0.06 0.56 0.43 0.54 6.3

0173-97-0338  73-02464 7.00-7.50 NA 0.01 0.2 2.1 0.096 0.87 0.75 0.84 9.6
Count 2 7 8 1 8 6 5 8 8 8 8 8 1 2
Mean 0.008050 0.065543 0.576125 0.01 0.06 1.76833 0.07440 0.03144 0.32438 0.17021 0.20486 2.39488 0.25 0.06
Min 0.006100 0.009800 0.029000 0.01 0.03 0.29000 0.03100 0.00095 0.01400 0.00066 0.00091 0.01900 0.25 0.05
Max 0.010000 0.200000 2.100000 0.01 0.10 4.80000 0.15000 0.09600 0.87000 0.75000 0.84000 9.60000 0.25 0.08
Std. Dev. 0.002758 0.074751 0.761247 0.02 1.81516 0.04984 0.03353 0.30831 0.27491 0.31329 3.58673 0.02
TINV
(0.10,n-1) 6.313749 1.943181 1.894578 1.89 2.01505 2.13185 1.89458 1.89458 1.89458 1.89458 1.89458 6.31
UCL95 0.020362 0.120444 1.086034 0.07 3.26156 0.12192 0.05391 0.53089 0.35435 0.41471 4.79739 0.15

TableA3-OrganSumm Page 3 of 9



Table A-3: Organic Results (Ash) - SWMU 73-002
1996, 1997, and 1998 Sampling Data

Corrective Action Work Plan for Los Alamos National Laboratory

Tetrachlorodi  Tetrachlorodi  Tetrachlorodi  Tetrachlorodi Trichloro Trichloro  Trimethyl
benzodioxin benzodioxins benzofuran benzofurans  Tetrachloro ethane Trichloro fluoro benzene
Sample ID  Location ID Depth (ft) Media [2,3,7,8] (Total) [2,3,7,8] (Total) ethene Toluene [1,1,1] ethene methane [1,3,5]
0173-96-0304  73-02264 0.00-0.00 NA 0.003 0.004 0.013
0173-96-0305  73-02260 0.00-0.70 NA 0.004 0.006 0.006 0.013
0173-96-0307  73-02262 0.00-1.00 NA 0.002 0.002 0.001 0.005
0173-96-0309  73-02266 0.00-0.00 NA 0.002 0.004 0.007 0.009
0173-96-0314  73-02268 0.00-1.00 NA 0.005 0.007 0.002 0.016
0173-96-0316  73-02270 0.00-0.00 NA 0.008 0.003 0.004 0.006
0173-96-0331  73-02252 0.10-0.30 NA 0.01
0173-96-0345  73-02268 0.00-1.00 NA 0.007 0.009 0.003 0.016
0173-96-0346  73-02270 0.00-0.00 NA 0.009 0.001 0.006 0.005 0.007
0173-97-0001  73-02268 1.20-2.20 NA 0.0033 0.1 0.029 0.51
0173-97-0002  73-02268 0.50-1.00 NA 0.0045 0.12 0.042 0.79
0173-97-0003  73-02261 0.50-1.00 NA 0.0064 0.27 0.032 0.57
0173-97-0004  73-02261 3.50-4.50 NA 0.037 0.71 0.35 5.4
0173-97-0008  73-02268 1.20-2.20 NA 0.0066 0.11 0.031 0.51
0173-97-0327  73-02465 3.20-3.70 NA 0.0084 0.0026 0.025
0173-97-0336  73-02464 7.00-7.50 NA 0.096 1.5 4.5 28
0173-97-0338  73-02464 7.00-7.50 NA 0.14 2.1 6.7 42
Count 7 8 8 8 8 1 8 7 8 1
Mean 0.04 0.61 1.46 9.73 0.01 0.001 0.01 0.00 0.01 0.01
Min 0.00 0.01 0.00 0.03 0.00 0.001 0.00 0.00 0.01 0.01
Max 0.14 2.10 6.70 42.00 0.01 0.001 0.01 0.01 0.02 0.01
Std. Dev. 0.05 0.78 2.62 16.13 0.00 0.00 0.00 0.00
TINV
(0.10,n-1) 1.94 1.89 1.89 1.89 1.89 1.89 1.94 1.89
UCL95 0.08 1.14 3.22 20.53 0.01 0.01 0.01 0.01

TableA3-OrganSumm
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Table A-3: Organic Results (Ash) - SWMU 73-002
1996, 1997, and 1998 Sampling Data
Corrective Action Work Plan for Los Alamos National Laboratory

Bis (2-
Benzo(a) - Benzo(a) - Benzo(b) - ethylhéxyl) Chlordane[a Chlordane[g
Sample ID Location ID Depth (ft) Media Acenaphthene Acetone Anthracene  anthracene pyrene fluoranthene Benzoic Acid phthalate Ipha-] amma-] Chrysene  DDD[4,4-] DDE[4,4]
0173-96-0308 73-02255 0.00-0.50 Sail 0.0035 0.029
0173-96-0501 73-02326 14.00-15.00 Fill 0.025 0.028 0.038 0.31 0.089
0173-96-0502 73-02327 14.00-15.00 Fill 0.042 0.01
0173-97-0311  73-02451 0.10-0.50 Soil
0173-97-0321  73-02457 0.10-0.50 Soail 0.092
0173-97-0322  73-02458 0.10-0.50 Soil 0.043
0173-97-0323  73-02459 0.10-0.50 Soail
0173-97-0324  73-02460 0.10-0.50 Soil
0173-97-0325 73-02461 0.10-0.50 Soail 0.035 0.061 0.1 0.11 0.21 0.051 0.05 0.11
0173-97-0326  73-02462 0.10-0.50 Soil 0.78
RE73-99-0093 73-10098 7.50-7.75 Fill 0.0043
RE73-99-0102 73-10106 4.80-5.30 Fill 0.006
RE73-99-0104 73-10107 6.00-6.50 Fill 0.0046
Count 2 1 1 1 1 1 3 1 2 1 1 3 5
Mean 0.41 0.03 0.06 0.10 0.11 0.21 0.06 0.05 0.02 0.04 0.11 0.12 0.03
Min 0.04 0.03 0.06 0.10 0.11 0.21 0.04 0.05 0.00 0.04 0.11 0.01 0.00
Max 0.78 0.03 0.06 0.10 0.11 0.21 0.09 0.05 0.03 0.04 0.11 0.31 0.09
Std. Dev. 0.53 0.03 0.02 0.17 0.04
TINV
(0.10,n-1) 6.31 2.92 6.31 2.92 2.13
UCL95 2.76 0.11 0.09 0.40 0.06

TableA3-OrganSumm
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Table A-3: Organic Results (Ash) - SWMU 73-002

1996, 1997, and 1998 Sampling Data
Corrective Action Work Plan for Los Alamos National Laboratory

Heptachlorodi

Heptachlorodi

Heptachlorodi

Heptachlorodi

Heptachlorodi

Hexachlorodi

Hexachlorodi

Hexachlorodi

Hexachlorodi

Di-n-butyl benzodioxin benzodioxins benzofuran benzofuran benzofurans benzodioxin benzodioxin benzodioxin  benzodioxins
Sample ID Location ID Depth (ft) Media DDT[4,4'-] phthalate  Fluoranthene  [1,2,3,4,6,7,8-] (Total) [1,2,3,46,7,8] [1,234,7,89] (Total) [1,2,3,47,8] [1,236,7,8] [1,2,3,7,8,9] (Total)
0173-96-0308  73-02255 0.00-0.50 Soil 0.034
0173-96-0501 73-02326 14.00-15.00 Fill 0.11
0173-96-0502 73-02327 14.00-15.00 Fill 0.021
0173-97-0311  73-02451 0.10-0.50 Soll 1.00E-12 0.00065
0173-97-0321  73-02457 0.10-0.50 Soil 3.50E-12 0.0069 0.0022 0.0041 0.0023
0173-97-0322  73-02458 0.10-0.50 Soll 5.00E-12 0.0099 0.0016 0.0029 0.00034 0.0027
0173-97-0323  73-02459 0.10-0.50 Soil 0.19
0173-97-0324  73-02460 0.10-0.50 Soll 1.40E-11 0.026 0.0033 0.0073 0.00027 0.00081 0.00085 0.0068
0173-97-0325  73-02461 0.10-0.50 Soil 0.077 0.24 1.00E-10 0.17 0.044 0.0043 0.12 0.0033 0.0068 0.0073 0.052
0173-97-0326  73-02462 0.10-0.50 Soll
RE73-99-0093 73-10098 7.50-7.75 Fill
RE73-99-0102 73-10106 4.80-5.30 Fill 0.19
RE73-99-0104 73-10107 6.00-6.50 Fill 0.03
Count 5 2 1 5 4 5 1 4 2 3 2 4
Mean 0.08 0.13 0.24 2.47E-11 5.32E-02 1.04E-02 4.30E-03 3.36E-02 1.79E-03 2.65E-03 4.08E-03 1.60E-02
Min 0.02 0.08 0.24 1.00E-12 6.90E-03 6.50E-04 4.30E-03 2.90E-03 2.70E-04 3.40E-04 8.50E-04 2.30E-03
Max 0.19 0.19 0.24 1.00E-10 1.70E-01 4.40E-02 4.30E-03 1.20E-01 3.30E-03 6.80E-03 7.30E-03 5.20E-02
Std. Dev. 0.07 0.08 4.24E-11 7.83E-02 1.88E-02 5.76E-02 2.14E-03 3.60E-03 4.56E-03 2.41E-02
TINV
(0.10,n-1) 2.13 6.31 2.13E+00 2.35E+00 2.13E+00 2.35E+00 6.31E+00 2.92E+00 6.31E+00 2.35E+00
UCL95 0.15 0.49 6.51E-11 1.45E-01 2.83E-02 1.01E-01 1.14E-02 8.72E-03 2.44E-02 4.43E-02

TableA3-OrganSumm
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Table A-3: Organic Results (Ash) - SWMU 73-002
1996, 1997, and 1998 Sampling Data

Corrective Action Work Plan for Los Alamos National Laboratory

Hexachlorodi

Hexachlorodi

Hexachlorodi

Hexachlorodi

Octachlorodi Octachlorodi

Pentachlorodi

Pentachlorodi

Pentachlorodi

Pentachlorodi

benzofuran benzofuran benzofuran benzofurans benzodioxin benzofuran benzodioxin benzodioxins benzofuran benzofuran
Sample ID Location ID Depth (ft) Media [1,2,34,78] [123678] [23,46,7,8] (Total) Naphthalene  [1,2,3,4,6,7,8,9-] [1,2,3,4,6,7,8,9-] [1,2,3,7,8] (Total) [1,2,3,7,8] [2,3,4,7,8-]
0173-96-0308  73-02255 0.00-0.50 Soil
0173-96-0501 73-02326 14.00-15.00 Fill
0173-96-0502 73-02327 14.00-15.00 Fill
0173-97-0311 73-02451 0.10-0.50 Soil 0.00071
0173-97-0321  73-02457 0.10-0.50 Soil 0.00066 0.00041 0.00032 0.02 0.0024 0.00066 0.00068
0173-97-0322  73-02458 0.10-0.50 Soil 0.0013 0.037 0.0025
0173-97-0323  73-02459 0.10-0.50 Soil
0173-97-0324  73-02460 0.10-0.50 Soil 0.00067 0.0021 0.028 0.082 0.005 0.00037 0.0016 0.00045
0173-97-0325 73-02461 0.10-0.50 Soil 0.0059 0.022 0.0085 0.32 0.041 0.61 0.055 0.0026 0.017 0.0022 0.0025
0173-97-0326  73-02462 0.10-0.50 Soil
RE73-99-0093 73-10098 7.50-7.75 Fill
RE73-99-0102 73-10106 4.80-5.30 Fill
RE73-99-0104 73-10107 6.00-6.50 Fill
Count 3 3 2 3 1 4 5 2 3 1 3
Mean 2.41E-03 8.17E-03 4.41E-03 1.16E-01 0.04 0.18725 0.01312 0.00149 0.00642 0.00220 0.00121
Min 6.60E-04 4.10E-04 3.20E-04 1.30E-03 0.04 0.02000 0.00071 0.00037 0.00066 0.00220 0.00045
Max 5.90E-03 2.20E-02 8.50E-03 3.20E-01 0.04 0.61000 0.05500 0.00260 0.01700 0.00220 0.00250
Std. Dev. 3.02E-03 1.20E-02 5.78E-03 1.77E-01 0.28304 0.02346 0.00158 0.00917 0.00112
TINV
(0.10,n-1) 2.92E+00 2.92E+00 6.31E+00 2.92E+00 2.35336 2.13185 6.31375 2.91999 2.91999
UCL95 7.51E-03 2.84E-02 3.02E-02 4.14E-01 0.52030 0.03549 0.00852 0.02189 0.00310

TableA3-OrganSumm
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Table A-3: Organic Results (Ash) - SWMU 73-002
1996, 1997, and 1998 Sampling Data
Corrective Action Work Plan for Los Alamos National Laboratory

Pentachlorodi

Tetrachlorodi

Tetrachlorodi

Tetrachlorodi

Tetrachlorodi

benzofurans benzodioxin benzodioxins benzofuran benzofurans
Sample ID Location ID Depth (ft) Media (Totals) Phenanthrene Pyrene [2,3,7,8] (Total) [2,3,7,8] (Total)
0173-96-0308  73-02255 0.00-0.50 Soil
0173-96-0501 73-02326 14.00-15.00 Fill
0173-96-0502 73-02327 14.00-15.00 Fill
0173-97-0311 73-02451 0.10-0.50 Soil
0173-97-0321  73-02457 0.10-0.50 Soil 0.0094 0.0011 0.0031 0.026
0173-97-0322  73-02458 0.10-0.50 Soil 0.0019 0.00081 0.00085 0.0045
0173-97-0323  73-02459 0.10-0.50 Soil
0173-97-0324  73-02460 0.10-0.50 Soil 0.017 0.00073 0.00097 0.017
0173-97-0325 73-02461 0.10-0.50 Soil 0.089 0.21 0.32 0.00069 0.012 0.0062 0.093
0173-97-0326  73-02462 0.10-0.50 Soil
RE73-99-0093 73-10098 7.50-7.75 Fill
RE73-99-0102 73-10106 4.80-5.30 Fill
RE73-99-0104 73-10107 6.00-6.50 Fill
Count 4 1 1 1 4 4 4
Mean 0.02933 0.21 0.32 0.00 0.00 0.00 0.04
Min 0.00190 0.21 0.32 0.00 0.00 0.00 0.00
Max 0.08900 0.21 0.32 0.00 0.01 0.01 0.09
Std. Dev. 0.04026 0.01 0.00 0.04
TINV
(0.10,n-1) 2.35336 2.35 2.35 2.35
UCL95 0.07670 0.01 0.01 0.08

TableA3-OrganSumm
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Table A-3: Organic Results (Ash) - SWMU 73-002

1996, 1997, and 1998 Sampling Data
Corrective Action Work Plan for Los Alamos National Laboratory

Heptachlorodi

Heptachlorodi

Heptachlorodi  Heptachlorodi

Tetrachlorodi

Tetrachlorodi

benzodioxin benzodioxins benzofuran benzofurans  Isopropyl benzofuran benzofurans
Sample ID Location ID Depth (ft) Media DDT[4,4-]  [1,2,3,4,6,7,8] (Total) [1,2,3,4,6,7,8-] (Total) toluene [4-] [2,3,7,8] (Total)
0173-97-0337  73-02463 3.50-4.00 Qbt 3 2.80E-13 0.00043 0.00014 0.00014 0.0003 0.00068
RE73-99-0094 73-02207 5.50-6.00 Qbt 3 0.0076
RE73-99-0109 73-10096 4.30-4.80 Qbt 3 0.0041 0.00076
Count 2 1 1 1 1 1 1 1
Mean 0.01 2.80E-13 4.30E-04 1.40E-04 1.40E-04 7.60E-04 3.00E-04 6.80E-04
Min 0.00 2.80E-13 4.30E-04 1.40E-04 1.40E-04 7.60E-04 3.00E-04 6.80E-04
Max 0.01 2.80E-13 4.30E-04 1.40E-04 1.40E-04 7.60E-04 3.00E-04 6.80E-04
Std. Dev. 0.00
TINV
(0.10,n-1) 6.31
UCL95 0.02

TableA3-OrganSumm
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Table A-4: Laboratory Results for Organic Compounds

Incinerator Ash Characterization Sampling - 2005
Corrective Action Work Plan for Los Alamos National Laboratory

Sample Name:
Matrix:
Sample Date:
Units:
VOCs
Bromomethane
Acetone

Methylene Chloride
Carbon Disulfide
2-Butanone (MEK)
Chloroform
Trichloroethene
Bromodichloromethane
Toluene
Chlorodibromomethane
Xylenes (total)
1,2,4-Trimethylbenzene
p-Isopropyltoluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

SVOCs
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
Nitrobenzene
2-Nitrophenol
Benzoic Acid
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
2-Methylnaphthalene
2,4,6-Trichlorophenol
2-Chloronaphthalene
Acenaphthylene
Acenaphthene
Dibenz(a,h)anthracene
Dibenzofuran
Fluorene

4-Chlorophenyl pheny! ether

N-Nitrosodiphenylamine
Pyrene

4-Bromophenyl phenyl ether

Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Fluoranthene
Benzo(a)anthracene
Chrysene

Bis(2-ethylhexyl)phthalate

Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Benzo(ghi)perylene
Di-n-butyl phthalate
Benzo(ghi)perylene

PCBs
Aroclor 1254

Dioxins/Furans
TEQ

RE73-05-58829

Ash

4/19/2005
(ug/kg)

Result

35
ND

160
170
ND
150
210
180
830
180
130
140
120
130
140
150
130

86
140
150
190
190
470
190
450
180
150
140
140
150
160

88
180
150
540
530
130
500
420

ND

0.0612

RL

410
410
410
410
410
410
2000
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
2000
410
410
410
410
410
410
410
410
410
410
410
830
830

2

RE73-05-58835

Ash
4/19/2005
(ug/kg)
Result

4.7
ND

58

0.0742

410
410
410
410
410
410
2000
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
2000
410
410
410
410
410
410
410
410
410
410
410
820
820

4

RE73-05-58841
Ash
4/19/2005
(ug/kg)

Result

2.4
ND

96

0.0768

410
410
410
410
410
410
2000
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
2000
410
410
410
410
410
410
410
410
410
410
410
830
830

i1

RE73-05-58878
Ash
4/20/2005
(ug/kg)

Result

ND

RL

oo oron o oo oo oo ©

RE73-05-58879
Ash
4/20/2005
(ug/kg)

Result

380

0.0353

360
360
360
360
360
360
1700
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
1700
360
360
360
360
360
360
360
360
360
360
360
360
360

36



Table A-4: Laboratory Results for Organic Compounds
Incinerator Ash Characterization Sampling - 2005
Corrective Action Work Plan for Los Alamos National Laboratory

Sample Name:
Matrix:
Sample Date:
Units:
VOCs
Bromomethane
Acetone

Methylene Chloride
Carbon Disulfide
2-Butanone (MEK)
Chloroform
Trichloroethene
Bromodichloromethane
Toluene
Chlorodibromomethane
Xylenes (total)
1,2,4-Trimethylbenzene
p-Isopropyltoluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

SVOCs
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
Nitrobenzene
2-Nitrophenol

Benzoic Acid
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
2-Methylnaphthalene
2,4,6-Trichlorophenol
2-Chloronaphthalene
Acenaphthylene
Acenaphthene
Dibenz(a,h)anthracene
Dibenzofuran

Fluorene
4-Chlorophenyl pheny! ether
N-Nitrosodiphenylamine
Pyrene

4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Fluoranthene
Benzo(a)anthracene
Chrysene
Bis(2-ethylhexyl)phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Benzo(ghi)perylene
Di-n-butyl phthalate
Benzo(ghi)perylene

PCBs
Aroclor 1254

Dioxins/Furans
TEQ

RE73-05-58923

Water
4/20/2005
ug/L
Result

ND
ND

ND

RL

=
o N

PRRPRRREPRRERRRUROG

10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10
10

RE73-05-58924

Water
4/20/2005
ug/L
Result

ND
3.4

ND

RL

10
50

N
o o

oo o 0o oo oot gl

10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10
10

Min

160
170

150
210
180
490
180
130
140
120
130
140
150
130

86
140
150
190
190
110
190
110
180
150
140
140
150
150

88
120
120
110
530
130
500
420

58

0.0353

Max

160
170
3.1
150
210
180
830
180
130
140
120
130
140
150
130
86
140
150
190
190
470
190
450
180
200
140
300
150
160
330
180
150
540
530
340
500
420

380

0.0768

TCLP
(ug/L)

200000
6000
500

7500

7500

2000

500

2000

130
100000

Pass/Fail

NA
NA
NA
NA
Pass
Pass
Pass
NA
NA
NA
NA
NA
NA
NA
Pass
NA

NA
Pass
NA
NA
Pass
NA
NA
NA
NA
Pass
NA
Pass
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
Pass
Pass
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA



Table A-5: Radiological Results (Ash) - SWMU 73-002
1996, 1997, and 1998 Sampling Data

Corrective Action Work Plan for Los Alamos National Laboratory

Location Gross Gross Gross
Sample ID ID Depth (ft) Media alpha beta gamma Cs-137 Pu-239 U-234 U-235 U-238 Tritium
(Units) (pCilg) (pCilg) (pCilg) (pCilg)  (pCilg)  (pCilg)  (pCiflg)  (pCifg)  (pCilml)

0173-96-0331 73-02252  0.1-0.3 NA - - - 0.08
0173-96-0331 73-02252  0.10-0.30 NA 8.9 6.7 6.65 -
0173-96-0305 73-02260 0.00-0.70 NA 6.4 7.7 6.98 -
0173-96-0307 73-02262  0.00-1.00 NA 2.88 - 224 -
0173-96-0304 73-02264  0.00-0.00 NA 4.7 7.8 5.32 -
0173-96-0309 73-02266  0.00-0.00 NA 11.6 8.8 5.33 -
0173-96-0314 73-02268 0.00-1.00 NA 8.7 9.4 711 -
0173-96-0345 73-02268 0.00-1.00 NA 10.7 9 6.21 -
0173-96-0316 73-02270  0.00-0.00 NA 2.94 5.6 3.99 -
0173-96-0346 73-02270  0.00-0.00 NA - 52 2.48 -
0173-97-0331 73-02467  0.10-0.50 NA 22.2 13.8 9.15 - - 12.57 0.5 8.84
0173-97-0332 73-02468  0.1-0.5 NA - - - 0.239 - - - -
0173-97-0332 73-02468 0.10-0.50 NA 19.8 21.4 8.89 - - 17.1 0.771 15.93
RE73-98-0001 73-10000 0.00-0.50 NA - - - - - 5.37 0.308 251
RE73-98-0001 73-10000 0-0.5 NA - - - 151 2.54 - - -
RE73-98-0002 73-10000 0.00-0.50 NA - - - - - 4.9 0.578 2.23
RE73-98-0002 73-10000 0-0.5 NA - - - 1.45 25 - - -
RE73-98-0003 73-10001  0.00-0.50 NA - - - - - 3.84 0.352 1.98
RE73-98-0003 73-10001 0-0.5 NA - - - 0.98 0.522 - - -
RE73-98-0066 73-10002 0.00-0.50 NA - - - - - 2.82 0.219 1.44
RE73-98-0066 73-10002 0-0.5 NA - - - 0.87 0.801 - - -
RE73-98-0004 73-10003  0.00-0.50 NA - - - - - 14.15 0.765 6.6
RE73-98-0004 73-10003 0-0.5 NA - - - - 1.228 - - -
RE73-98-0005 73-10004 0.00-0.50 NA - - - - - 14.53 0.966 11.62
RE73-98-0005 73-10004 0-0.5 NA - - - 0.34 0.731 - - -
RE73-98-0006 73-10005 0.00-0.50 NA - - - - - 9.41 0.783 8.11
RE73-98-0006 73-10005 0-0.5 NA - - - - 0.709 - - -
RE73-98-0007 73-10006 0.00-0.50 NA - - - - - 5.89 0.523 431
RE73-98-0007 73-10006 0-0.5 NA - - - 0.32 1.82 - - -
RE73-98-0008 73-10007  0.00-0.50 NA - - - - - 4.97 0.289 4.32
RE73-98-0008 73-10007 0-0.5 NA - - - 0.26 1.052 - - -
RE73-98-0009 73-10008  0.00-0.50 NA - - - - - 3.15 0.211 241
RE73-98-0009 73-10008 0-0.5 NA - - - 0.5 0.469 - - -
RE73-98-0010 73-10009  0.00-0.50 NA - - - - - 3.53 0.219 2.83
RE73-98-0010 73-10009 0-0.5 NA - - - 0.33 0.363 - - -
RE73-98-0011 73-10010 0.00-0.50 NA - - - - - 5.7 0.439 457
RE73-98-0011 73-10010 0-0.5 NA - - - 0.38 0.627 - - -
RE73-98-0012 73-10011 0.00-0.50 NA - - - - - 6.71 0.353 412
RE73-98-0012 73-10011 0-0.5 NA - - - - 1.95 - - -
RE73-98-0027 73-10026  0.00-0.50 NA - - - - - 1.62 0.082 15
RE73-98-0027 73-10026 0-0.5 NA - - - 0.35 1.242 - - -
RE73-98-0028 73-10027  0.00-0.50 NA - - - - - 1.45 0.085 1.332
RE73-98-0028 73-10027 0-0.5 NA - - - - 0.202 - - -
RE73-98-0029 73-10028 0.00-0.50 NA - - - - - 1.298 0.086 1.253
RE73-98-0029 73-10028 0-0.5 NA - - - - 0.088 - - -
RE73-98-0030 73-10029 0.00-0.50 NA - - - - - 2.88 0.201 2.26
RE73-98-0030 73-10029 0-0.5 NA - - - - 0.51 - - -
RE73-98-0031 73-10030 0.00-0.50 NA - - - - - 1.49 0.083 1.281
RE73-98-0031 73-10030 0-0.5 NA - - - - 0.273 - - -
RE73-98-0032 73-10031  0.00-0.50 NA - - - - - 1.86 0.158 1.69
RE73-98-0032 73-10031 0-0.5 NA - - - 0.53 0.225 - - -
RE73-98-0033 73-10032  0.00-0.50 NA - - - - - 2.67 0.226 2.23
RE73-98-0033 73-10032 0-0.5 NA - - - 0.43 0.353 - - -
RE73-98-0034 73-10033  0.00-0.50 NA - - - - - 1.43 0.129 1.205
RE73-98-0034 73-10033 0-0.5 NA - - - 0.42 0.218 - - -
RE73-98-0035 73-10034  0.00-0.50 NA - - - - - 3.18 0.306 2.98
RE73-98-0035 73-10034 0-0.5 NA - - - 0.36 0.322 - - -
RE73-98-0068 73-10034  0.00-0.50 NA - - - - - 3.04 0.216 2.61
RE73-98-0068 73-10034 0-0.5 NA - - - 0.27 0.546 - - -
RE73-98-0036 73-10035 0.00-0.50 NA - - - - - 4 0.409 3.48
RE73-98-0036 73-10035 0-0.5 NA - - - 0.42 0.48 - - -
RE73-98-0037 73-10036 0.00-0.50 NA - - - - - 5.25 0.383 4.92
RE73-98-0037 73-10036 0-0.5 NA - - - 0.29 0.346 - - -
RE73-98-0038 73-10037  0.00-0.50 NA - - - - - 1.312 0.131 1.215
RE73-98-0038 73-10037 0-0.5 NA - - - 0.29 0.115 - - -

Count 10 10 11 20 26 28 28 28 1

Mean 9.88 9.54 5.85 0.53 0.78 5.22 0.35 3.92 0.08

Min 2.88 5.20 2.24 0.24 0.09 1.30 0.08 121 0.08

Max 22.20 21.40 9.15 151 2.54 17.10 0.97 15.93 0.08

Std. Dev. 6.60 4.81 2.28 0.38 0.70 4.38 0.24 3.48

TINV

(0.10,n-1) 1.833 1.833 1.812 1.729 1.708 1.703 1.703 1.703

UCL95* 13.71 12.33 7.10 0.67 1.01 6.63 0.43 5.04 0.08

Soil Background Value 1.65 0.054 2.59 0.2 2.29 0.76

* Note: Red/Bold indicates value exceeds Background Value.

TableA5-RadSumm

If there is only one sample result, that result is used for comparison to the Background Value.
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Table A-5: Radiological Results (Ash) - SWMU 73-002
1996, 1997, and 1998 Sampling Data
Corrective Action W(?_rk Plan for Los Alamos Natior@l Laboraéoré/

ocation ross ross

Gross
Sample ID ID Depth (ft) Media alpha beta gamma  Tritium
(Units) (pCilg) (pCilg) (pCilg) (pCi/ml)
0173-96-0302 73-02253 0.00-0.50 Soil 0.66 1.04 8.08 -
0173-96-0320 73-02254  0.00-0.50 Soil 3.55 3.6 141 0.054
0173-96-0308 73-02255 0.00-0.50 Soil 3.07 4.33 16.5 0.064
0173-96-0501 73-02326 14.00-15.00 Fill 6.02 3.15 12.3 -
0173-96-0502 73-02327 14.00-15.00 Fill 2.44 1.42 13 -
Count 5 5 5 2
Mean 3.15 271 12.80 0.06
Min 0.66 1.04 8.08 0.05
Max 6.02 4.33 16.50 0.06
Std. Dev. 1.94 1.42 3.08 0.01
TINV
(0.10,n-1) 2.132 2.132 2.132 6.314
UCL95 5.00 4.06 15.73 0.09
Soil Background Value 0.76

TableA5-RadSumm
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Table A-6: Laboratory Results for Radionuclides

Incinerator Ash Characterization Sampling - 2005

Corrective Action Work Plan for Los Alamos National Laboratory

Sample ID Am-241 U-234 U-235 U-238 Pu-238 Pu-239 Ra-226 Ra-224 Th-234 Cs-137

Units in pCi/g Location Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC
RE-73-05-58842/43 B3 0.036 0.015| 9.090 0.030| 0.360 0.021| 7.160 0.010| 0.017 0.034| 1.070 0.020| 6.240 1.100| 2.440 1.600| 5.050 1.000| 0.048 0.095
RE-73-05-58844/45 Ash 0.029 0.010( 1.700 0.020| 0.081 0.025| 1.360 0.017| 0.017 0.034| 0.143 0.027| 1.950 0.940| 2.190 1.400( 0.600 1.200( 0.138 0.060
RE-73-05-58846 B4 0.012 0.023| 3.290 0.020| 0.157 0.025| 2.770 0.017| 0.017 0.034| 0.296 0.027| 2.060 0.830| 0.700 1.400| 1.340 0.670| 0.030 0.060
RE73-05-58824 C3 East 0.035 0.029( 8.410 0.050| 0.400 0.023| 7.640 0.030|] 0.015 0.030| 0.360 0.014| 4.740 0.800| 2.900 1.600( 3.870 0.890( 0.039 0.077
RE73-05-58825 C3 West 0.014 0.027| 12.400 0.040| 0.458 0.047| 5.780 0.040| 0.015 0.030| 2.340 0.030| 4.910 1.900| 0.550 1.100| 2.390 0.700| 0.050 0.100
RE73-05-58826 C2 East 0.024 0.016( 8.220 0.044| 0.475 0.041] 7.010 0.020| 0.010 0.020| 0.475 0.017| 6.210 1.300| 2.040 1.800 4.330 1.000( 0.055 0.110
RE73-05-58827 C2 West 0.010 0.019| 9.970 0.030| 0.494 0.023| 6.970 0.040| 0.010 0.020| 0.544 0.006| 6.910 2.400| 5.400 2.300| 5.490 1.200| 0.070 0.140
RE73-05-58828 C1l 0.037 0.019( 5.230 0.030| 0.267 0.052| 3.310 0.050| 0.022 0.044| 1.680 0.023| 6.650 2.200| 2.340 1.600( 5.220 0.930( 0.050 0.100
RE73-05-58830 D2 0.023 0.019| 5540 0.030| 0.264 0.022| 4.990 0.040| 0.010 0.020| 0.375 0.016| 3.360 1.100| 0.700 1.400| 2.200 0.930| 0.060 0.120
RE73-05-58831 D3 0.009 0.018( 20.000 0.020| 1.060 0.040| 18.700 0.040| 0.010 0.020| 0.310 0.006| 8.120 2.600| 2.300 1.600( 7.500 1.100( 0.045 0.089
RE73-05-58832 D3 0.003 0.006] 3.540 0.040| 0.193 0.039| 2.610 0.040| 0.010 0.020| 0.236 0.014| 2.810 0.940| 2.110 1.500| 1.790 0.860| 0.036 0.071
RE73-05-58833 E3 0.010 0.020( 1.590 0.040| 0.057 0.041] 1.240 0.020| 0.015 0.030| 0.219 0.018| 3.970 1.100| 2.040 1.700( 2.970 1.000( 0.046 0.092
RE73-05-58834 E3 0.020 0.039| 1.730 0.040| 0.092 0.025| 1.150 0.050| 0.017 0.033| 0.186 0.007| 0.650 1.300| 1.990 1.500| 0.550 1.100| 0.045 0.090
RE73-05-58836 D4 0.014 0.027( 2.240 0.030| 0.106 0.043] 1.930 0.050| 0.015 0.030| 0.104 0.017| 1.900 0.810| 1.150 1.100( 1.060 0.670( 0.092 0.056
RE73-05-58837 c4 0.011 0.021| 1.680 0.040| 0.089 0.024| 1.450 0.020| 0.010 0.020| 0.100 0.006| 1.370 0.580| 1.130 0.940| 1.000 0.520| 0.025 0.050
RE73-05-58838 B1 0.011 0.022( 37.300 0.200f 2.020 0.110| 31.200 0.200| 0.010 0.020| 0.848 0.013| 25.200 4.700| 0.900 1.800( 21.100 1.500( 0.060 0.120
RE73-05-58839 B2 0.019 0.038| 7.400 0.040| 0.340 0.050| 4.840 0.030| 0.010 0.019| 0.455 0.011| 4.390 0.990| 2.490 1.600| 2.490 1.000| 0.048 0.095
RE73-05-58840 B3 0.019 0.037] 3.030 0.060] 0.194 0.056] 2.420 0.050| 0.010 0.02] 0.842 0.006] 1.640 1.4| 0.700 1.400| 1.160 0.78] 0.060 0.12
Primary Emission Alpha Alpha Alpha Alpha Alpha Alpha Alpha Alpha Alpha Beta
Count 18 18 18 18 18 18 18 18 18 18
Detects >MDC 6 18.000 18 18.000 0 18.000 17 13 16 2
Mean 0.018 7.909 0.395 6.252 0.013 0.588 5171 1.893 3.895 0.055
Min 0.003 1.590 0.057 1.150 0.010 0.100 0.650 0.550 0.550 0.025
Max 0.037 37.300 2.020 31.200 0.022 2.340 25.200 5.400 21.100 0.138
Std. Dev. 0.010 8.748 0.470 7.478 0.004 0.595 5.459 1.156 4.726 0.026
TINV (0.10,n-1) 1.740 1.740 1.740 1.740 1.740 1.740 1.740 1.740 1.740 1.740
UCL95 0.023 11.496 0.588 9.318 0.015 0.832 7.409 2.367 5.833 0.066
Background (UTL)
BV 0.013 2.59 0.2 2.29 0.023 0.054 2.59 2.33 2.29 1.65
Detects >BV 6 13 10 13 0 18 12 5 10 0
Mean/BV 1.42 3.05 1.97 2.73 0.58 10.89 2.00 0.03
UCL95/BV 1.74 4.44 2.94 4.07 0.64 15.40 2.86 0.04
1999 Report Comparison
UCL-95 0.16 7.2 0.4 52 0.005 13 53 0.49
Max 1.33 17.1 0.97 15.9 0.066 2.82 11.1 151
UCL95/'99 UCL95 0.14 1.60 1.47 1.79 2.96 0.64 1.40 0.13

TableA6-Rad Results
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LISTS OF TABLES PER NMED/LANL ORDER ON CONSENT (continued)

5 Summaries of historical groundwater elevation and depth to groundwater data:
Groundwater is discussed in Section 3.2 (Subsurface Conditions).

6 Summaries of historical groundwater laboratory analytical data:
(There are no historical groundwater analysis, nor any monitoring wells for
SWMU 73-002)

7 Summary of historical surface water laboratory analytical data:
(There are no historical surface water laboratory analytical data for SWMU 73-
002)

8 Summary of historical air sample screening and chemical analytical data:
(No table generated due to no air sample data is available)

9 Summary of historical pilot or other test data:

(None Performed)

. =N Innovative
LANL CAWP Final (8-16-05)v1 56 ITSI Technical

Solutions, Inc.
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Source: USGS Aerial Photograph for 1996 (from TerraServer).
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SWMU 73-002, Los Alamos National Laboratory, New Mexico

Los Alamos National Laboratory | SWMU 73-002
Activity ID Activity Name Original | Physical %| Start Finish
Duration | Complete | | | | | | | | | |
Project: VCA for Construction Los Alamos Natl. Labs =L PEEES RS

WBS: Engineering 234 21-Feb-05 12-Jan-06
| WBS: Kickoff Meeting & Site Visit 16 21-Feb-05  14-Mar-05
‘ 1.05 Kickoff Meeting & Site Visit - Sampling 16 0% 21-Feb-05* | 14-Mar-05  —
\ WBS: Planning Communication & Management 1 28-Feb-05  28-Feb-05
‘ 1.10 Planning Communication & Management 1 0% 28-Feb-05 28-Feb-05 |
| WBS: Plans 87 21-Feb-05  21-Jun-05
‘ WBS: Waste Characterization Sampling Work Plan 32 21-Feb-05 05-Apr-05
‘ 2.01 Develop Waste Characterization Work Plan 15 0% 21-Feb-05 11-Mar-05 | —
‘ 2.03 Incorporate USACE/DOE Comments 4 0% 25-Mar-05 30-Mar-05
‘ 2.07 Submit Final Sampling for Approval 2 0%  04-Apr-05 05-Apr-05
‘ 2.04 Submit Final Waste Characterization Work Plan 2 0% 31-Mar-05 01-Apr-05
‘ 2.05 Submit Final Waste Characterization WP to Disposal Facilities 1 0%  04-Apr-05 04-Apr-05
‘ 2.02 Submit Work Plan for Review 5 0%  18-Mar-05 24-Mar-05
‘ WBS: Health & Safety Plan (SSHSP) 25 21-Feb-05 25-Mar-05
‘ 3.23 Complete Final SSHSP for Submittal & Approval Sigs 5 0%  18-Mar-05 24-Mar-05
‘ 3.19 Develop Site Specific Health & Safety Plan 15 0% 21-Feb-05 11-Mar-05  —
‘ 3.22 Incorporate USACE/DOE Comments 5 0% 11-Mar-05 17-Mar-05 [m]
‘ 3.24 Obtain USACE/DOE Approval Signatures 4 0%  22-Mar-05 25-Mar-05
‘ WBS: Corrective Action Work Plan - Ash Removal 87 21-Feb-05 21-Jun-05
‘ 3.10 Develop Draft Corrective Action WP - Waste Sampling Results 65 0% 21-Feb-05 20-May-05  ——
‘ 3.13 Incorporate Comments 2 0% 25-May-05  26-May-05 |
‘ 3.16 Incorporate USACE/DOE/Regulator Comments 5 0% 10-Jun-05 16-Jun-05 o
‘ 3.18 Public Meeting 3 0% 17-Jun-05 21-Jun-05 o
‘ 3.14 Submit Draft Final WP to USACE/DOE/Regulators 1 0% 27-May-05  27-May-05 |
‘ 3.12 USACE/DOE Review Draft CA Work Plan 2 0% | 23-May-05 24-May-05 ]
‘ 3.15 USACE/DOE/Regulators Review Draft CA Work Plan 10 0% 27-May-05 | 09-Jun-05 =
\ WBS: Site Access Request - Sampling 12 22-Mar-05  06-Apr-05
‘ 2.28 Radiological Work Permit Complete 3 0%  04-Apr-05 06-Apr-05
‘ 2.26 Radiological Work Permit Request Development 8 0%  22-Mar-05 31-Mar-05
‘ 2.27 Receive Site Access 2 0%  29-Mar-05 30-Mar-05
‘ 2.29 Received Radiological Work Permit 1 0%  04-Apr-05 04-Apr-05
‘ 2.25 Site Access Request 5 0% 22-Mar-05 28-Mar-05
\ WBS: Specialized Training - Sampling 5 11-Apr-05 15-Apr-05
‘ 2.31 8hr GET - Lead Awareness 2 0% 14-Apr-05 15-Apr-05 |
‘ 2.30 Rad Worker Il Training 3 0% 11-Apr-05 13-Apr-05 0
\ WBS: Waste Characterization & Disposal Options - Sampling 48 11-Apr-05 15-Jun-05
‘ 2.13 Collect & Ship Samples 5 0% 18-Apr-05 22-Apr-05 o
‘ 2.14 Demobilize Sampling Team 2 0% 22-Apr-05 25-Apr-05 1}
mmmmm— Actual Level of Effort  [[Z__] Remaining Work I Critical Remaining Work Page 1 of 3 Contract No. DACA05-99-D-0014,
I Actual Work s Remaining Level of Effort € @ Milestone

30-Mar-05 10:38 Task Order No. CM26 Baseline
Innovative U.S. Army Corps of Engineers, Sacramento District Figure 6
[ Y J| Technical Los Alamos National Laboratory, U.S. Department of Energy Project Schedule
Solutions, Inc.
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Los Alamos National Laboratory | SWMU 73-002
Activity ID Activity Name Original | Physical %| Start Finish 2005 2006
DurEiE)| CampEE Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb |Iar
217 Draft Waste Disposal Option Plan (WD04) 1M 0%  13-May-05 27-May-05 =
2.19 Final Waste Disposal Option Plan 2 0% | 06-Jun-05 07-Jun-05 ]
212 Layout Survey Grid 2 0% 14-Apr-05 15-Apr-05
2.10 Mobilize Sampling Team for Training 1 0% 11-Apr-05 11-Apr-05
2.16 Review Analytical Data 3 0% 10-May-05 12-May-05
2.18 Review Draft Waste Disposal Option Plan 5 0% 30-May-05  03-Jun-05 o
2.15 Sample Analysis 15 0%  19-Apr-05 09-May-05
2.11 Sampling Readiness Review 1 0% 14-Apr-05 14-Apr-05
2.20 Submit Site Characterization Report 3 0% | 08-Jun-05 10-Jun-05 ]
2.21 Waste Profiling 3 0% | 13-Jun-05 15-Jun-05 0
WBS: Site Access Request - Ash Removal 6 13-Jun-05 20-Jun-05
3.02 RWP Complete 2 0% | 17-Jun-05 20-Jun-05 0
3.01 RWP Request Development 3 0%  14-Jun-05 16-Jun-05 ]
3.00 Site Access Request 6 0% | 13-Jun-05*  20-Jun-05 =]
WBS: Work Plan Addendum 1 21-Jun-05 21-Jun-05
4.01 Work Plan Addendum 1 0% | 21-Jun-05 21-Jun-05 ]
WBS: Specialized Training - Ash Removal 5 22-Jun-05 28-Jun-05
4.14 8hr GET - Lead Awareness 2 0% | 27-Jun-05 28-Jun-05 ]
4.10 RadWorker Il Training 3 0% 22-Jun-05 24-Jun-05 1
WBS: Mob & Site Readiness - Ash Removal 19 27-May-05  22-Jun-05
4.08 Ash Removal Readiness Review 1 0% | 22-Jun-05 22-Jun-05 |
4.03 Assessment Pattern of Wildlife/Environmental Concerns 8 0%  27-May-05 07-Jun-05 =
4.07 Secure Site 0 0% | 22-Jun-05 4 Secure Site
WBS: Ash Removal Activities 108 27-Jun-05 23-Nov-05
4.43 Ash Removal 57 0%  14-Jul-05 30-Sep-05 I
4.42 Debris & Removal 10 0%  18-Jul-05 29-Jul-05 =
4.45 Demobilization/Ash Removal Team 1 0% | 23-Nov-05 23-Nov-05 |
4.34 Kickoff Meeting & Site Visit - Ash Removal 1 0% 27-Jun-05 27-Jun-05 1
4.39 Mobilize Exavator Unit 15 0%  18-Jul-05 05-Aug-05  —
4.35 Mobilize Field Staff 0% | 07-Jul-05 13-Jul-05 5]
4.36 Mobilize Skyline Unit 5 0% | 11-Jul-05 15-Jul-05 1]
4.38 Mobilize Vacuum Unit 5 0%  11-Jul-05 15-Jul-05 1]
4.44 Site Restoration 7 0%  15-Nov-05 23-Nov-05 (]
WBS: Confirmation Sampling - Post Ash Removal 74 03-Oct-05 12-Jan-06
4.49 Analyze Samples 15 0% 18-Oct-05 07-Nov-05 ]
4.52 Corrective Action Report 1 0% 15-Nov-05 15-Nov-05 |
4.54 DOE/USACE Review Correction Action Report 10 0%  21-Nov-05 02-Dec-05 (=]
4.53 Draft Correction Action Report 0% 16-Nov-05 18-Nov-05 ]
4.55 Draft Final Corr. Action Report DOE/USACE/Regulators 2 0%  05-Dec-05 06-Dec-05 1
4.57 Final Corr. Action Reports DOE/USACE/Regulators 1 0% 21-Dec-05 21-Dec-05 |
s Actual Level of Effort  [[Z_] Remaining Work I Critical Remaining Work Page 2 of 3 Contract No. DACA05-99-D-0014,
I Actual Work s Remaining Level of Effort € @ Milestone
30-Mar-05 10:38 Task Order No. CM26 Baseline
Innovative U.S. Army Corps of Engineers, Sacramento District Figure 6
[ Y J| Technical Los Alamos National Laboratory, U.S. Department of Energy Project Schedule
Solutions, Inc. SWMU 73-002, Los Alamos National Laboratory, New Mexico
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Los Alamos National Laboratory | SWMU 73-002
Activity ID Activity Name Original | Physical %| Start Finish 2005 2006
DurEiE)| CampEE Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb |Iar
4.60 Final Report for Approval 3 0% 10-Jan-06 12-Jan-06
4.64 Final Report for Approval 1 0%  28-Dec-05 28-Dec-05
4.62 Generate Final Site Characterization Report 3 0%  22-Dec-05 26-Dec-05
4.56 Incorporate Comments by DOE/USACE/Regulators 10 0%  07-Dec-05 20-Dec-05
4.46 Mobilize Sampling Team 4 0% 03-Oct-05 06-Oct-05 ']
4.50 Record Results 5 0% 08-Nov-05 14-Nov-05 =]
4.61 Review Data/Initiate Final Site Characterization Report 2 0% | 20-Dec-05 21-Dec-05
4.63 Submit Final Site Characterization Report 1 0%  27-Dec-05 27-Dec-05
4.58 Submit Report for Review 3 0%  22-Dec-05 26-Dec-05
4.48 Submit Samples 2 0%  14-Oct-05 17-Oct-05 1]
4.47 Take Confirmation Samples 5 0% 07-Oct-05 13-Oct-05 5]
4.59 USACE/DOE Review 10 0%  27-Dec-05 09-Jan-06 (=]
s Actual Level of Effort  [[Z__] Remaining Work I Critical Remaining Work Page 3 of 3 Contract No. DACA05-99-D-0014,
I Actual Work s Remaining Level of Effort € @ Milestone
30-Mar-05 10:38 Task Order No. CM26 Baseline
Innovative U.S. Army Corps of Engineers, Sacramento District Figure 6
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1.0 INTRODUCTION

Innovative Technical Solutions, Inc. (ITSI) has been contracted by U.S. Army Corps of
Engineers, Sacramento District (USACE) to remove and properly dispose of ash located on the
slope of Pueblo Canyon adjacent to the Los Alamos Airport on behalf of the National Nuclear
Security Administration, U.S. Department of Energy (DOE). The ash was generated from the

operation of a small incinerator located immediately adjacent to the ash.

To support the removal and proper disposal of the ash, the ash was sampled in April 2005 to
properly characterize the ash for disposal purposes and to evaluate health and safety
requirements associated with working with the ash during the removal process on the steep slope

where it is located.

Upon completion of the removal of the ash, confirmation samples are needed to confirm that the
extent of the excavation was sufficient to remove the ash and that no migration of contaminants
from the ash to the surrounding soils has occurred. This Sampling and Analysis Plan (SAP)
provides the details of the proposed sampling activities and subsequent analyses of the samples.
This SAP includes the requirements for a field sampling plan (FSP) and a quality assurance
project plan (QAPP).

1.1  BACKGROUND

Consolidated Unit 73—-002-99 is comprised of Potential Release Sites (PRS) 73-002, 73—-003,
73-004 (a, b), and 73-006. The Correction Action is for PRS 73-002 (subsequently referred to
as Solid Waste Management Unit (SWMU) 73-002), a small incinerator operated for a short time
at the site beginning in 1947. The incinerator’s primary use was for the destruction of classified
documents, however, it did not function properly and was removed from service shortly after

completion.

In 1948, The Zia Company acquired the facility, which it held until 1973 and operated the

incinerator for other than classified sanitary waste. The stack and equipment have been removed
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from the building, which is currently in use as a storage facility

The ash is located on the south slope of Pueblo Canyon, immediately north of the incinerator
building. The ash covers an area of approximately 30,000 square foot, and ranges in thickness
from less than one foot to greater than eight feet (VVoluntary Corrective Action Fact Sheet for
PRS 73-002).

Sampling was conducted of the ash pile generated by operations of the incinerator and within the
associated drainages in 1996, 1997, and 1998. A preliminary review of the resulting data
tentatively identified several potential contaminants of concern. In general, high concentrations
of several inorganic chemicals have been noted in the ash samples but not in soil and sediment
(non-ash) samples, with concentrations of lead as high as 13,100 milligrams per kilogram
(mg/kg). The ash also contains low concentrations of several organic chemicals including, but
not limited to, pesticides and dioxins/furans. Low levels of several radiological constituents have

been detected in a limited number of ash samples.

Sampling and analysis of the ash was conducted in April 2005 to adequately profile the material
for waste disposal. A sample grid was established on a 30-foot by 30-foot grid system down the
slope. The extent of the ash was evaluated by visual inspection, and its depth was estimated
using a thin rigid rod pushed or driven into the ash perpendicular to the slope until refusal, or by
hand-auguring until encountering either native soil or bedrock. Samples were collected from
locations where the ash appeared to be the thickest in each grid, and a sampling frequency of

approximately 1 sample per 100 cubic yards of ash was maintained.

These samples were analyzed for VOCs, SVOCs, PCBs, Metals (Total and TCLP), Dioxins and
Furans, Reactive Cyanide, Reactive Sulfide, Gross Alpha and Beta, Radioisotope Analysis, and
physical characteristics. The ash samples contained elevated levels, greater than background, of
metals, several radionuclides, and detectable concentrations of many organic compounds. The

results were consistent with results from previous sampling activities of the ash.
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Further evaluation of the sample results indicates the ash is not a hazardous waste by current
Resource Conservation and Recovery Act (RCRA) standards promulgated by the U.S.
Environmental Protection Agency (EPA). However, the ash contains low-levels of radioactive
material and will be controlled as low-level radioactive waste as required by the Department of

Energy.

1.2 OBJECTIVE OF SAMPLING PROGRAM

The principal objective of the sampling program is to provide a sufficient number and types of
analyses to confirm that the ash has been removed, and to verify components of the ash have not
migrated into the underlying soils. The confirmation sample results may be used to support
decisions for final closure of the site consistent with State of New Mexico and federal

requirements.

Although only soil samples are expected to be collected for this project, the additional

requirements for water samples have been included in the event that water samples are collected.
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2.0 FIELD SAMPLING PLAN

Samples will be collected in a manner consistent primarily with the New Mexico Environmental
Department/Los Alamos National Laboratory (NMED/LANL) Order on Consent (Order) and
ITSI’s Chemical Data Quality Management Plan (CDQMP) (reviewed and approved by USACE

Sacramento District for use under the PRAC).

The general approach of the sampling program that will be conducted is described below.

» Delineate the approximate footprint where the ash was located using visual
observations and survey coordinates from April 2005 ash sampling event.

» Choose a random location within 30 feet of one of the edges of the footprint.
Establish the sampling grid to cover the footprint in a 30-foot by 30-foot grid,
with the grid extending a minimum of one grid unit outside the footprint of the
ash along the slope and down the slope from the former footprint of the ash.

» Sample points shall be located by using a registered New Mexico Registered
Land Surveyor using the methods described in Section 1X.B.2.f of the
NMED/LANL Order on Consent. Horizontal locations shall be measured to the
nearest 0.5 ft. A table of sample location identifiers and coordinates will be
included in the final report.

» At each pre-determined confirmation sampling location, the field crew will obtain
up to three samples, depending on the nature of the substrate at each location: one
surface soil sample, one sample from the soil/tuff interface (first 6” of soil
immediately above the rock surface), and a core sample of the underlying tuff.
Practical limits of the hand-operated field equipment (necessary due to the
difficulty of access to the hillside slope) may limit collection of samples where
soil is more than a few feet deep.

» Collect surface sediment samples on the basis of one sample per 100 lineal feet
along each of the three drainages identified at the site. Samples will be collected
from the top of the slope (starting at the base of the ash pile) and continue (1 per
100 ft) to the toe of the alluvium. Sample collection will be biased towards areas
of fine-grained sediment in outfall channels or pockets of sediment accumulation
in the drainages.

» Screen samples onsite using field screening techniques.

» Submit samples to Sample Management Office (SMO) for analysis (as negotiated,
LANL is managing the laboratory analysis for this project, and ITSI will utilize
their paperwork and procedures, where possible, to facilitate the process).
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* Once analytical results are available, evaluate the results relative to data quality
objectives specified in Section 3.1.

21  COLLECTING THE SOIL SAMPLES

Samples will be collected from the approximate center of each grid. At each pre-determined
confirmation sampling location, the field crew will obtain up to three samples, depending on the
nature of the substrate at each location: one surface soil sample, one sample from the soil/tuff
interface (first 6” of soil immediately above the rock surface), and a core sample of the

underlying tuff.

Soil samples will be collected using a stainless steel or disposable trowel (SOP-06.09) within the
top few inches from within each sample grid. Subsurface soil samples will be collected using
either a portable hand-held power hollow stem auger drill (for deeper soils) or a hand auger.
Samples of the tuff will be collected by first excavating any overlying soils (by shovel) to expose
the rock surface and then using a portable diamond coring device (or rock drill) to remove a core
sample to a cutting depth of 24 inches into the tuff, or until refusal of the cutting tool. If the tuff
proves friable enough to be penetrated using the power hollow stem auger, it will be sampled

using that method.

The above-proposed sampling methods are consistent with the Standard Operating Procedures
listed in Section IX.A, Standard Operating Procedures, of the Compliance Order on Consent
(NMED, 2005). Samples will be transferred into appropriate containers provided by the Sample
Management Office (SMO). Samples will be labeled with unique sample identification number
(ID) for each location and depth. Samples will be transferred into appropriate containers
provided by the Sample Management Office (SMO). Samples will be labeled with unique
sample identification number (ID) for each location and depth. Following labeling, samples will

be placed in re-sealable plastic bags and transferred to the SMO under proper chain-of-custody
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(COC) procedures (consistent with Section 1X.B.2.j of the NMED/LANL Order on Consent).
ITSI's Chain of Custody (Figure 2) or its equivalent will be used.

Sampling equipment will be decontaminated following each use by washing in a non-phosphate

detergent, water rinse, and a distilled or de-ionized water rinse (consistent with SOP-01.08).

2.2 FIELD SCREENING OF SAMPLES

Samples will be screened for lead (Pb) and selected other metals using field portable x-ray
fluorescence (XRF). Based on a review of available laboratory results from previous sampling
efforts, the ash contains measurable concentrations of Pb, other metals and radiological isotopes.
Screening criteria have been developed (Table 7) that should allow for screening of the soils
prior to collecting formal confirmation samples. The XRF results are intended only as a
preliminary evaluation that the ash removal has been completed. Under no circumstances will a

result from XRF testing be used to confirm the completion of the ash removal.

Samples collected for offsite chemical analysis will also be screened for radioactivity prior to
packaging. A radiological survey will be performed external to the packaging by LANL
(LANL is providing the onsite radiological monitoring and safety oversight). LANL will then
authorize delivery to the SMO for analysis. This screening is for health and safety purposes
only. Under no circumstances will a result from radiological screening be used to confirm the

completion of the ash removal.

2.3 ANALYTICAL CRITERIA

Confirmation samples will be analyzed for the following:

» Volatile Organic Compounds (VOCs) by EPA Method 8260B

» Polychlorinated Biphenyls (PCBs) by EPA Method 8082

» Semi-volatile Organic Compounds (SVOCs) by EPA Method 8270C
» Explosive Compounds (Explosives) by EPA Method 8330

» Pesticides by EPA Method 8081A

» Dioxins and Furans by EPA Method 8290

* Metals (Total) by EPA Method 6010B/7471

* Nitrates in Soils by EPA Method 9056

» Perchlorate in Soils by EPA Method 8321A (Modified)

* Cyanides by EPA Method 9014
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* Soils pH by EPA Method 9045C
» Gross Alpha, Beta and Gamma by EPA Method 9310
» Alpha and Gamma Spectroscopy
» Specific Radioisotope analyses (based on previous detections)
- Americium 241
- Cesium 137
- Plutonium (Pu-238, 239/240)
- Radium 226
- Uranium (U-234, 235, 238)

Table 1 describes the analytical methods and reporting limits for the above analyses. The
reporting limits were established consistent with those from previous studies. In certain cases,
the analytical method (e.g., EPA Method 8321A) may need to be adapted and modified for soil
samples (e.g., nitrate and perchlorate). When an analytical method is adapted, it must be
documented in accordance with the laboratory's quality system. Radiological levels were
established based on 1/2 previously reported levels for the ash, and below background values.

Table 2 provides the sample volumes and containers needed for the selected analyses.

24  QUALITY CONTROL SAMPLES

Quiality control (QC) samples consisting of field duplicate samples, matrix spike/matrix spike
duplicate (MS/MSD) samples, and equipment blanks (if applicable), will be collected as part of
the sampling activity. QC samples will be collected as described below, and will be packaged,
labeled, handled, and transported in the same manner as the primary samples. Field QC samples
and frequencies are listed in Table 3 (consistent with Section 1X.C.3.b of the NMED/LANL

Order on Consent).

2.4.1 Quality Assurance Samples

At the sole discretion of USACE and/or DOE, duplicate samples may be collected at a frequency
of 5% (one duplicate sample will be collected for every 20 primary samples collected) and sent
to an alternate laboratory for independent comparison of results. These split samples will be
labeled in the same manner as the primary samples, and will be recorded on a separate COC

form for shipment to the designated alternate laboratory.
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2.4.2 Field Duplicate Samples

Field duplicate samples will be collected as part of the normal QA/QC procedures at a frequency
of 10% of the primary samples for each analytical method (consistent with Section IX.B.2.j of
the NMED/LANL Order on Consent). Each duplicate sample will be collected from a location

as close to the primary sample as possible.

2.4.3 Laboratory Blanks

Laboratory blank samples will be prepared and analyzed as part of the normal QA/QC
procedures at a minimum frequency of one in twenty for all batches analyzed by EPA Methods,
and one in ten for any non-EPA methods (consistent with Section 1X.C.1.c of the NMED/LANL
Order on Consent). The sample count is based upon the primary samples within each analytical
batch.

2.4.4 Laboratory Blank Spike/Blank Spike Duplicate Samples

Laboratory blank spike/blank spike duplicate (BS/BSD) samples will be prepared and analyzed
as part of the normal QA/QC procedures at a minimum frequency of one in twenty for all
batches analyzed by EPA Methods, and one in ten for any non-EPA methods (consistent with
Section IX.C.1.c of the NMED/LANL Order on Consent). The sample count is based upon the
primary samples within each analytical batch. The BS/BSD samples may also be called

laboratory control sample/laboratory control sample duplicate (LCS/LCSD).

2.4.5 Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate (MS/MSD) samples will be prepared and analyzed as part of
the normal QA/QC procedures at a minimum frequency of one in twenty for all batches analyzed
by EPA Methods, and one in ten for any non-EPA methods (consistent with Section IX.C.1.c of
the NMED/LANL Order on Consent). The sample count is based upon the primary samples
within each analytical batch. The MS/MSD samples must be selected from the primary project

samples. Field blanks and samples from other projects may not be used for MS/MSD analysis.

2.4.6 Equipment Rinse Blanks
Equipment rinse blank samples will be collected at a frequency of 5% (one per every 20
samples) (consistent with Section 1X.C.3.a of the NMED/LANL Order on Consent). Equipment
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rinse blanks will be collected for any non-disposable sampling equipment used. The rinse blank
samples will be collected by pouring analyte-free source water over the sampling equipment that
comes in direct contact with the environmental sample. Equipment rinse blank samples will be
used to assess the efficiency of the decontamination process and possible cross-contamination
between environmental samples. Rinse blank samples will be collected and analyzed for the
same constituents as the primary sample. Due to differences between the sample matrix (e.g.,
solids) and the equipment rinse, the analytical method for the equipment rinse may be different
than that of the primary sample. A comparable analytical method will be used in these instances

for the equipment rinse blanks.

2.5 RECORDKEEPING

2.5.1 Sample Labels
Samples will be labeled for identification. Pre-printed sample labels will be provided by LANL
SMO. Labels will be secured to the sample container with clear tape wider than the label itself
before the samples are packaged for transportation to the laboratory. At a minimum, labels will
contain the information listed below.

e Sample identification number

e Sample location

» Date and time of collection

 Initials of the person collecting the sample

* Analysis requested

» Preservation method
* Any other information pertinent to the sample.

2.5.2 Chain of Custody/Documentation

The purpose of sample custody procedures is to maintain the integrity of field samples
throughout field activities, from the point of collection through delivery to and acceptance by the
laboratory. Sample collection activities will be documented using COC procedures consistent
with Section IX.B.6.b of the NMED/LANL Order on Consent.

Chain of Custody Records

A COC form will be completed and will accompany each group of samples sent to the laboratory

to document sample possession from the time of collection to sample receipt. The COC form

LANL CAWP App A-SAP.doc Page 9



Sampling and Analysis Plan for Confirmatory Sampling
Corrective Action for SWMU 73-002
Los Alamos National Laboratory, New Mexico

will contain information listed below.

Sample number or identification

Name and signature of the collector, sampler, or recorder

Name and location of the project

Date of sample collection

Sample matrix

Preservative type, if any

Analyses requested

Signatures of the persons relinquishing and receiving the samples
Date and time of laboratory receipt of the samples.

Field Logbook

Daily field activities and relevant sampling information will be documented in a field logbook.

The field team involved in the collection of data in the field will maintain the logbook with

serially numbered pages, consistent with requirements in the CDQMP (ITSI, 1999). The

logbook will be signed and dated each day before field work begins. Logbook corrections will

be made by striking out the incorrect entry with a single line and entering the correct

information. The person making the entry will initial and date the correction. Unused partial

logbook pages will be crossed out and signed and dated at the end of each workday. Entries

must be legible, in ink, and factual in content.

Logbook entries may include the following information, as appropriate:

Project name and number

Site name and location

Arrival and departure dates/times for project personnel

Names and affiliations of personnel on site, and any other individuals or
organizations contacted

Author’s name and date

Field instruments, calibration methods and equipment identification numbers
Chronology, locations, and descriptions of activities conducted

Sampling locations

Sample identification numbers

Sample type and amount collected

Date and time of sample collection

Name of sampler

Sampling method and container (size/type) for each sample collected, including
QC samples. (Alternatively, this information may be contained on the COC form,
soil sampling form, or other field form. The logbook will then contain a unique
identifier linking the field logbook entry to the field form).
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» Field observations and appropriate comments
* Maodifications to or deviations from the Work Plan.
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3.0 QUALITY ASSURANCE PROJECT PLAN

The Quality Assurance Project Plan (QAPP) presents the Data Quality Objectives (DQOs),
procedures for sample custody and holding, laboratory analytical methods, and general QC
procedures for this project. This QAPP was prepared in accordance with ITSI's Chemical Data
Quality Management Plan (CDQMP) (ITSI, 1999).

3.1 DATA QUALITY OBJECTIVES

The following table is a brief description of the seven-step DQO process used in developing the

scope of work outlined in the FSP.

Step 1: State the Problem

1. Analytical results demonstrating that ash removal has been completed are required, and
identify potential migration of contaminants into underlying native soils.

Step 2: Identify the Decisions

Study Questions:
1) What characteristics of the ash may be used as markers to confirm adequate removal and
identify potential migration?

Decisions:
1) Assess concentrations of target compounds to confirm that ash removal goals has been met
and no contaminants have impacted native soils.

Step 3: ldentify Inputs to Decisions

Inputs for Study Question 1 include:

Historical data from previous investigations, analytical data collected during the April 2005
sampling event and analytical data collected in accordance with this SAP, which will use
concentrations of metals as markers to confirm ash removal and assess vertical migration of
contaminants.

Step 4: Define Study Boundaries

The physical limits of the study area are just beyond the physical limits of the ash, as confirmed
through visual inspection, and unimpacted areas that are to be sampled to determine background
concentrations.

This study is limited to approximately 100 samples.
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Step 5: Develop Decision Rules

Decision 1: Assess concentrations of target compounds to confirm that ash removal goals have
been met.

Decision Rule 1:Are the concentrations of lead (Pb) and zinc (Zn) below background
concentrations?

If yes, then the ash has been confirmed to have been removed.
If no, and the visual inspection at that location indicates that the ash is no longer present, then
the presumption will be that some contaminants migrated from the ash to the surrounding soil.

Decision 2: Soil samples will be taken and analyzed for target compounds.
Decision Rule 2: Are the levels of target compounds present in the soil indicating that
compounds from the ash have migrated into the surrounding soil?

If no, then the results of the confirmation samples and the corresponding background samples
will be forwarded to a final closure study.
If yes, then a recommendation for possible further soil remediation may be determined.

Step 6: Specify Tolerable Limits on Decision Errors

In order to support the project purposes, the data generated from this sampling effort needs to be
accurate and reliable. All samples collected for this activity will be analyzed in accordance with
accepted methods and protocols.

The precision, accuracy, and sensitivity requirements for the laboratory data generated during
this sampling effort will be in accordance with the published requirements for each method..
Decision errors will be considered tolerable when data meet stated goals for precision, accuracy,
representativeness, completeness, and comparability (collectively known as PARCC
parameters). Data associated with precision and accuracy results outside acceptance criteria will
be evaluated for usability.

Step 7: Optimize Sampling Design

The sampling locations for this effort will be established at the perimeter of the excavated ash, as
identified during previous sampling efforts. A sampling grid will be established at the site based
on an anticipated 30-foot grid.

Field XRF results will be used to provide an initial estimate that the ash has been removed.

Field XRF results are in addition to and not in lieu of confirmation samples. Decisions whether
the ash removal goal has been met will be made based upon confirmation samples only, not field
XREF results.

3.2 SAMPLE CUSTODY AND HOLDING TIMES

As samples are collected, they will be logged on a COC form. COC procedures are addressed in
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Section 2.5.2 above.

3.3 ANALYTICAL PROCEDURES

Field screening will be performed using an XRF to provide real-time semi-quantitative results
for metals. Table 4 provides the calibration procedure and precision requirements for this field-

screening instrument.

Laboratory analyses will be coordinated by LANL SMO. Thus, sections of this QAPP dealing
with laboratory selection and specific QC requirements of the laboratory and individual methods
are not included here. However, specific quality assurance project goals are presented in Tables
5 and 6 to insure the objectives of the sampling program are met. The analytes and methods for
the project are listed below.

» Volatile Organic Compounds (VOCs) by EPA Method 8260B
» Polychlorinated Biphenyls (PCBs) by EPA Method 8082
» Semi-volatile Organic Compounds (SVOCs) by EPA Method 8270C
» Explosive Compounds (Explosives) by EPA Method 8330
» Pesticides by EPA Method 8081A
» Dioxins and Furans by EPA Method 8290
* Metals (Total) by EPA Method 6010B/7471
* Nitrates in Soils by EPA Method 9056
» Perchlorate in Soils by EPA Method 8321A (Modified)
* Cyanides by EPA Method 9014
* Soils pH by EPA Method 9045C
» Gross Alpha, Beta and Gamma by EPA Method 9310
» Alpha and Gamma Spectroscopy
» Specific Radioisotope analyses (based on previous detections)
- Americium 241
- Cesium 137
- Plutonium (Pu-238, 239/240)
- Radium 226
- Uranium (U-234, 235, 238)

3.4 REPORTING LIMITS

Project-required reporting limits (RLs) are provided in Table 1. In accordance with Section
IX.C.3.c of the NMED/LANL Order on Consent, the RL will be approximately five times
higher than the experimentally-determined method detection limit (MDL) or the experimentally-

determined and the minimum detectable activity (MDA). Due to the inherent uncertainty of
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laboratory analytical methods and procedures, in certain cases the sample-specific MDL or
MDA may exceed the project RL. These cases will be considered data quality exceptions and
explained in the appendix to the Investigation Report in accordance with Section XI.C.14.c of
the NMED/LANL Order on Consent.

3.5 HOLDING TIMES
In accordance with Section 1X.C.3.d of the NMED/LANL Order on Consent, all analyses shall

be completed within the appropriate analytical holding times. All results will be reviewed to
ensure that holding times have been met. If holding times were exceeded, appropriate qualifiers

will identify those results.
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4.0 DATA REDUCTION, VALIDATION, AND REPORTING

Only data necessary for the purposes of this project will be collected. Necessary data include the
laboratory analyses for target analytes. One hundred percent of the laboratory-generated data

will be evaluated by ITSI upon receipt of the results from LANL.

41 COMPREHENSIVE CERTIFICATES OF ANALYSIS

The project laboratories will report all analytical results in the form of comprehensive
certificates of analysis (CCAs). Each CCA will include the field sample ID, the corresponding
laboratory ID, and a clear association to the applicable preparation and method QA/QC batch

results. Each CCA will also contain a case narrative.

Case narratives will be written on laboratory letterhead and the laboratory manager or his/her
designee will authorize the release of data. Items to be included in the case narrative include the
items listed below.

» The field sample ID with the corresponding laboratory 1D

» Analytic parameters for each sample and the methodology used (USEPA method
numbers or other citation)

» A statement on the status of samples analyzed with respect to holding times (met
or exceeded)

» A detailed description of all problems encountered

» A discussion of possible reasons for out-of-control QA/QC criteria

» Observations regarding any occurrences which may effect sample integrity or
data quality

42 ELECTRONIC DATA DELIVERABLES

Laboratory data shall be supplied in an electronic data deliverable (EDDs) in multiple formats.
In accordance with Section 1X.C of the NMED/LANL Order on Consent, all analytical data for
each sample delivery group shall be reported from the laboratory as a file compatible with

Microsoft™ Excel, and as a text file.

4.3 DATA VALIDATION REPORTS

In accordance with Section 1X.C.5 of the NMED/LANL Order on Consent, Formal Level 3

Validation will be performed for the confirmation samples, to include review of all QA/QC
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parameters outlined in the Order, and as appropriate to the level of detail contained in the
laboratory report. Table 8 provides an overview of the validation procedures, and Table 9
provides the appropriate qualifiers applied during the validation process. All laboratory data will
be reviewed for completeness and to insure the data is adequate for its intended purposes. A data

usability summary will then be provided in the Final Report.

4.4 FINAL REPORT

The sample results from confirmation samples collected in accordance with this SAP will be
included as part of the Corrective Action Report. The Corrective Action Report shall include an
evaluation of representativeness and comparability in accordance with Section 1X.C.4 of the
NMED/LANL Order on Consent.
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Table 1

Analytical Methods, Parameters for Analysis, and Reporting Limits

Reporting Limit

Method and Parameters Water Soil
(Mo/L) (Ha/kg)

EPA Method 8260B: Volatile Organic Compounds
Acetone 20 20
Benzene 5.0 5.0
Bromodichloromethane 5.0 5.0
Bromoform 5.0 5.0
Bromomethane 10 10
2-Butanone (methyl ethyl ketone) 20 20
Carbon disulfide 5.0 5.0
Carbon tetrachloride 5.0 5.0
Chlorobenzene 5.0 5.0
Chloroethane 10 10
Chloroform 5.0 5.0
Chloromethane 10 10
Dibromochloromethane 5.0 5.0
1,1-Dichloroethane 5.0 5.0
1,2-Dichloroethane 5.0 5.0
1,1-Dichloroethene 5.0 5.0
1,2-Dichloroethene (total) 5.0 5.0
1,2-Dichloropropane 5.0 5.0
cis-1,3-Dichloropropene 5.0 5.0
trans-1,3-Dichloropropene 5.0 5.0
Ethylbenzene 5.0 5.0
2-Hexanone 20 20
4-Methyl-2-pentanone 20 20
Methylene chloride 10 5.0
Styrene 5.0 5.0
1,1,2,2-Tetrachloroethane 5.0 5.0
Tetrachloroethene 5.0 5.0
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Table 1 (Continued)

Analytical Methods, Parameters for Analysis, and Reporting Limits

Reporting Limit

Method and Parameters Water Soil
(ug/L) (g/kg)

EPA Method 8260B: Volatile Organic Compounds (continued)
Toluene 5.0 5.0
1,1,1-Trichloroethane 5.0 5.0
1,1,2-Trichloroethane 5.0 5.0
1,1,2-Trichloro-1,2,2-trifluoroethane 50 10
Trichloroethene 5.0 5.0
Vinyl acetate 10 10
Vinyl chloride 10 10
Xylenes (total) 5.0 5.0

EPA Method 8082: Polychlorinated Biphenyls

Aroclor 1016 1.0 500
Aroclor 1221 1.0 500
Aroclor 1242 1.0 500
Aroclor 1248 1.0 500
Aroclor 1254 1.0 500
Aroclor 1260 1.0 500
EPA Method 8270C: Semivolatile Organic Compounds

Acenaphthene 10 330
Acenaphthylene 10 330
Anthracene 10 330
Benzoic acid 50 1,660
Benzo[a]anthracene 10 330
Benzo[b]fluoranthene 10 330
Benzo[K]fluoranthene 10 330
Benzo[g,h,i]perylene 10 330
Benzo[a]pyrene 10 330
Benzyl alcohol 10 330
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Table 1 (Continued)

Analytical Methods, Parameters for Analysis, and Reporting Limits

Reporting Limit

Method and Parameters Water Soil
(Mo/L) (Ha/kg)
EPA Method 8270C: Semivolatile Organic Compounds (continued)
Bis(2-chloroethoxy)methane 10 330
Bis(2-chloroethyl)ether 10 330
Bis(2-ethylhexyl)phthalate 10 330
4-Bromopheny! phenyl ether 10 330
Butylbenzylphthalate 10 330
4-Chloroaniline 10 330
4-Chloro-3-methylphenol 10 330
2-Chloronaphthalene 10 330
2-Chlorophenol 10 330
4-Chlorophenyl phenyl ether 10 330
Chrysene 10 330
Dibenzo(a,h)anthracene 10 330
3,3'-Dichlorobenzidine 20 660
Dibenzofuran 10 330
1,2-Dichlorobenzene 10 330
1,3-Dichlorobenzene 10 330
1,4-Dichlorobenzene 10 330
2,4-Dichlorophenol 10 330
Diethylphthalate 10 330
2,4-Dimethylphenol 10 330
Dimethyl phthalate 10 330
Di-n-butylphthalate 10 330
4,6-Dinitro-2-methylphenol 50 1,660
2,4-Dinitrophenol 50 1,660
2,4-Dinitrotoluene 10 330
2,6-Dinitrotoluene 10 330
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Table 1 (Continued)

Analytical Methods, Parameters for Analysis, and Reporting Limits

Reporting Limit

Method and Parameters Water Soil
(Mo/L) (Ha/kg)
EPA Method 8270C: Semivolatile Organic Compounds (Continued)
Di-n-octyl phthalate 10 330
Fluoranthene 10 330
Fluorene 10 330
Hexachlorobenzene 10 330
Hexachlorobutadiene 10 330
Hexachlorocyclopentadiene 10 330
Hexachloroethane 10 330
Indeno(1,2,3-cd)pyrene 10 330
Isophorone 10 330
2-Methylnaphthalene 10 330
2-Methylphenol 10 330
4-Methylphenol 10 330
Naphthalene 10 330
2-Nitroaniline 50 1,660
3-Nitroaniline 50 1,660
4-Nitroaniline 50 1,660
Nitrobenzene 10 330
2-Nitrophenol 10 330
4-Nitrophenol 50 1,660
N-Nitrosodiphenylamine 10 330
N-Nitroso-di-n-propylamine 10 330
2,2'-Oxybis(1-chloropropane) 10 330
Pentachlorophenol 50 1,660
Phenanthrene 10 330
Phenol 10 330
Pyrene 10 330
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Table 1 (Continued)

Analytical Methods, Parameters for Analysis, and Reporting Limits

Reporting Limit

Method and Parameters Water Soil
(ug/L) (ug/kg)

EPA Method 8270C: Semivolatile Organic Compounds (Continued)
1,2,4-Trichlorobenzene 10 330
2,4,5-Trichlorophenol 10 330
2,4,6-Trichlorophenol 10 330
EPA Method 8330: Nitroaromatics and Nitramines
HMX 5.0 300
1,3,5-Trinitrobenzene 5.0 300
RDX 5.0 300
1,3-Dinitrobenzene 5.0 300
Nitrobenzene 5.0 300
2,4,6-Trinitrotoluene 5.0 300
Tetryl 40 700
2,4-Dinitrotoluene 5.0 300
2,6-Dinitrotoluene 5.0 300
2-Nitrotoluene 5.0 300
4-Nitrotoluene 5.0 300
3-Nitrotoluene 5.0 300
2-Amino-4,6-dinitrotoluene 5.0 300
4-Amino-2,6-dinitrotoluene 5.0 300
EPA Method 8081A: Organochlorine Pesticides
alpha-BHC 0.050 50
beta-BHC 0.050 50
gamma-BHC 0.050 50
delta-BHC 0.050 50
Heptachlor 0.010 50
Aldrin 0.050 50
alpha-Chlordane 0.050 50
gamma-Chlordane 0.050 50
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Table 1 (Continued)

Analytical Methods, Parameters for Analysis, and Reporting Limits

Reporting Limit

Method and Parameters Water Soil
(ug/L) (ug/kg)

EPA Method 8081A: Organochlorine Pesticides (Continued)
Heptachlor epoxide 0.010 50
Dieldrin 0.10 50
Endrin 0.10 50
Endrin aldehyde 0.10 50
4,4'-DDD 0.10 50
4,4'-DDE 0.10 50
4,4'-DDT 0.10 50
Endosulfan | 0.10 50
Endosulfan Il 0.10 50
Endosulfan sulfate 0.10 50
Methoxychlor 1.0 50
Toxaphene 1.0 1,000

EPA Method 8290: Dioxins and Furans

2,3,7,8-TCDF 0.00001 0.001
1,2,3,7,8-PeCDF 0.00001 0.001
2,3,4,7,8-PeCDF 0.00001 0.001
1,2,3,4,7,8-HXCDF 0.00001 0.001
1,2,3,6,7,8-HXCDF 0.00001 0.001
1,2,3,7,8,9-HXCDF 0.00001 0.001
2,3,4,6,7,8-HXCDF 0.00001 0.001
1,2,3,4,6,7,8-HpCDF 0.00001 0.001
1,2,3,4,7,8,9-HpCDF 0.00001 0.001
OCDF 0.00001 0.001
2,3,7,8-TCDD 0.00001 0.001
1,2,3,7,8-PeCDD 0.00001 0.001
1,2,3,4,7,8-HXCDD 0.00001 0.001
1,2,3,6,7,8-HXCDD 0.00001 0.001
1,2,3,7,8,9-HxCDD 0.00001 0.001
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Table 1 (Continued)

Analytical Methods, Parameters for Analysis, and Reporting Limits

Reporting Limit

Method and Parameters Water Soil
(Mo/L) (Ha/kg)

EPA Method 8290: Dioxins and Furans (continued)
1,2,3,4,6,7,8-HpCDD 0.00001 0.001
OCDD 0.00001 0.001
EPA Method 6010B/6020: Metals by ICP
Aluminum 50 50,000
Antimony 5.0 500
Arsenic 5.0 500
Barium 20 2,000
Beryllium 3.0 300
Cadmium 25 250
Calcium 500 50,000
Chromium 5.0 500
Cobalt 70 7,000
Copper 60 6,000
Iron 70 7,000
Lead 5.0 500
Magnesium 500 50,000
Manganese 20 2,000
Molybdenum 80 8,000
Nickel 40 15,000
Potassium 500 50,000
Selenium 5.0 500
Silver 70 7,000
Sodium 500 50,000
Thallium 2.0 1,000
Vanadium 4.0 400
Zinc 50 5,000
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Table 1 (Continued)

Analytical Methods, Parameters for Analysis, and Reporting Limits

Reporting Limit

Method and Parameters Water Soil
(Mo/L) (Ha/kg)

EPA Method 7470A/7471A
Mercury 0.2 100
EPA Method 9056
Nitrates in soils 100 1,000
EPA Method 8321A (Modified)
Perchlorate in soils 20 100
EPA Method 9014
Cyanide 20 500
EPA Method 9045C
Soil pH NA 0.2 (pH units)
Radiochemistry pCilg pCil/g
Gross alpha, beta and gamma 10/10/5 10/10/5
Gamma spectroscopy 1 1
Specific radioisotopes
- Americium 241 0.013 0.013
- Cesium 137 0.1 0.1
- Plutonium 238, 239/ 240 0.01 0.01
- Radium 226 0.1 0.1
- Uranium 234, 235, 238 0.01 0.01

(1) Reporting Limits (RLs) in this table are typical values. Variations between different labs, techniques, equipment, etc may be
permitted. Permissible RL values must be examined on an individual project basis.

NA = Not Applicable
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Table 2

Sample Preservation and Storage Requirements

Method Parameters Matrix Holding Time Containers Preservative Minimum
Number (from sample date) Sample Size
8260B Volatile Organic Compounds water analysis -14 days 40 mL VOA vials with Teflon® Store at 4 deg C 3x40mL
septa
soil analysis - 7 days 8-ounce glass jar, or 3 X 5g Store at 4 deg C 500 g or 15 g for
® : ®
For Encore® Samplers 24 Encore™ or equivalent Encore
hours or 7 days if frozen
8081A/8082  Organochlorine Pesticides and  water extraction - 7 days 1.0 liter glass Store at 4 deg C 2X10L
Polychlorinated Biphenyls analysis - 40 days
soil  extraction - 14 days analysis 8-ounce glass jar or Store at 4 deg C 500 g
- 40 days stainless steel tube
8270C Semivolatile Organic water extraction - 7 days 1.0 liter glass Store at 4 deg C 2X10L
Compounds analysis - 40 days
soil  extraction - 14 days analysis 8-ounce glass jar or Store at 4 deg C 500 g
- 40 days stainless steel tube
8330 Explosive Compounds water extraction - 7 days 1.0 liter glass Store at 4 deg C 2X10L
analysis - 40 days
soil extraction - 14 days 8-ounce glass jar or Store at 4 deg C 500 g
Ivsis - 40 d stainless steel tube with Teflon ©
analysis - ays liners
8290 Dioxins and Furans water extraction - 30 days 1.0 liter glass Store at 4 deg C 2X10L
analysis - 45 days
soil  extraction - 30 days analysis 8-ounce glass jar or Store at 4 deg C 500 g
- 45 days stainless steel tube
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Table 2 (Continued)

Sample Preservation and Storage Requirements

Method Parameters Matrix Holding Time Containers Preservative Minimum
Number (from sample date) Sample Size
6010B/6020  Metals by ICP water analysis - 6 months 500 mL plastic (a) Nitric acid to pH < 2 500 mL
soil analysis - 6 months 8-ounce glass jar or Store at 4 deg C 250 g
stainless steel tube
T471A Mercury by CVAA water analysis - 28 days 500 mL plastic (a) Nitric acid to pH < 2 500 mL
soil analysis - 28 days 8-ounce glass jar or Store at 4 deg C 500 g
stainless steel tube
9056 Nitrate water analysis - 48 hours 500 mL plastic Store at 4 deg C 500 mL
soil analysis - 28 days 8-ounce glass jar or Store at 4 deg C 500 g
stainless steel tube
9045C Soils pH water analysis - 28 days 500 mL plastic Store at 4 deg C 500 mL
soil analysis - 28 days 8-ounce glass jar or Store at 4 deg C 500 g
stainless steel tube
8321A Perchlorate water analysis - 28 days 500 mL plastic Store at 4 deg C 500 mL
soil analysis - 28 days 8-ounce glass jar or Store at 4 deg C 500 g
stainless steel tube
9310 and Radiochemistry water analysis — 6 months 1.0 liter plastic Nitric acid to pH < 2 1L
specific
radioisotopes
soil analysis — 6 months 8-ounce glass jar or Store at 4 deg C 500 g

stainless steel tube

(a) = The following methods can be sampled together in a 1.0 L plastic container preserved with nitric acid: 6010A, 6020, 7041, 7060A, 7421, 7740, 7841, and 7471A
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Table 3

Summary of External (Field) QC Samples

Method Number  Parameters Trip Blanks Equipment Rinse  Field Water Blanks QA Samples Field Duplicates
Blanks (if requested)

8260B Volatile Organic Compounds 1 per cooler 1 per 20 samples 1 per lot of water 1 per 20 samples 1 per 10 samples
8081A Organochlorine Pesticides NA 1 per 20 samples 1 per lot of water 1 per 20 samples 1 per 10 samples
8082 Polychlorinated Biphenyls NA 1 per 20 samples 1 per lot of water 1 per 20 samples 1 per 10 samples
8270C Semivolatile Organic Compounds NA 1 per 20 samples 1 per lot of water 1 per 20 samples 1 per 10 samples
8330 Explosive Compounds NA 1 per 20 samples 1 per lot of water 1 per 20 samples 1 per 10 samples
8290 Dioxins and Furans NA 1 per 20 samples 1 per lot of water 1 per 20 samples 1 per 10 samples
6010B/6020 Metals by ICP NA 1 per 20 samples 1 per lot of water 1 per 20 samples 1 per 10 samples
7471A Mercury by CVAA NA 1 per 20 samples 1 per lot of water 1 per 20 samples 1 per 10 samples
9056/9045C/8321A  Nitrate/pH/perchlorate NA 1 per 20 samples 1 per lot of water 1 per 20 samples 1 per 10 samples
9310 Gamma Spectroscopy NA 1 per 20 samples 1 per lot of water 1 per 20 samples 1 per 10 samples
Specific Radioisotopes NA 1 per 20 samples 1 per lot of water 1 per 20 samples 1 per 10 samples

1 per container indicates one trip blank per shipping container per laboratory.

1 per event indicates one equipment blank per day for groundwater sampling activities if reusable bailers are used. The frequency of equipment blanks for soil sampling activities

(if required) will be specified in the SAP.
1 per lot of water indicates one field water blank per discrete lot of water used for rinsing reusable sampling equipment.
Field water blanks are not required when dedicated or disposable sampling equipment is used.
QA samples are Quality Assurance samples, if requested, which will be submitted to the COE contract QA laboratory as specified by the USACE District Chemist.
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Table 4

Field Measurement Calibration Procedures and Precision Requirements

Field Measurement Instrument Calibration Procedure Precision
Elevation of Sample Site Level and rod or Total Station Surveyor Calibration 0.01 foot
Location of Sample Site Steel or Fiberglass Tape or Total Station ~ Reference to New Tape or Surveyor 1 foot

Calibration
Soil Sample Depth Steel or Fiberglass Tape Reference to New Tape Variable, depending on depth
and surface irregularities
Length of Sample Rod Reference to Steel Tape 0.5 foot

Portable Metals Analysis XRF In accordance with manufacturer's Variable, depending on specific

manual to NIST standards

metals reported
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Table 5

Quality Assurance Goals, Precision, Relative Percent Difference

Soils Maximum RPD®

Method and Parameters MS/MSD Field Duplicates
EPA Method 8082: Polychlorinated Biphenyls
Aroclor 1016 20 50
Aroclor 1221 20 50
Aroclor 1242 20 50
Aroclor 1248 20 50
Aroclor 1254 20 50
Aroclor 1260 20 50
EPA Method 8270C: Semivolatile Organic Compounds
Acenaphthene 20 50
Acenaphthylene 20 50
Anthracene 20 50
Benzoic acid 20 50
Benzo[a]anthracene 20 50
Benzo[b]fluoranthene 20 50
Benzo[Kk]fluoranthene 20 50
Benzo[g,h,i]perylene 20 50
Benzo[a]pyrene 20 50
Benzyl alcohol 20 50
EPA Method 8260B: Volatile Organic Compounds
Acetone 20 50
Benzene 20 50
Bromodichloromethane 20 50
Bromoform 20 50
Bromomethane 20 50
2-Butanone (methyl ethyl ketone) 20 50
Carbon disulfide 20 50
Carbon tetrachloride 20 50
Chlorobenzene 20 50
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Table 5 (Continued)

Quality Assurance Goals, Precision, Relative Percent Difference

Maximum RPD
Method and Parameters MS/MSD Field Duplicates

EPA Method 8260B: Volatile Organic Compounds

Chloroethane 20 50
Chloroform 20 50
Chloromethane 20 50
Dibromochloromethane 20 50
1,1-Dichloroethane 20 50
1,2-Dichloroethane 20 50
1,1-Dichloroethene 20 50
1,2-Dichloroethene (total) 20 50
1,2-Dichloropropane 20 50
cis-1,3-Dichloropropene 20 50
trans-1,3-Dichloropropene 20 50
Ethylbenzene 20 50
2-Hexanone 20 50
4-Methyl-2-pentanone 20 50
Methylene chloride 20 50
Styrene 20 50
1,1,2,2-Tetrachloroethane 20 50
Tetrachloroethene 20 50
Toluene 20 50
1,1,1-Trichloroethane 20 50
1,1,2-Trichloroethane 20 50
1,1,2-Trichloro-1,2,2-trifluoroethane 20 50
Trichloroethene 20 50
Vinyl acetate 20 50
Vinyl chloride 20 50
Xylenes (total) 20 50
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Table 5 (Continued)

Quality Assurance Goals, Precision, Relative Percent Difference

Maximum RPD
Method and Parameters MS/MSD Field Duplicates

EPA Method 8081A: Organochlorine Pesticides

alpha-BHC 20 50
beta-BHC 20 50
gamma-BHC 20 50
delta-BHC 20 50
Heptachlor 20 50
Aldrin 20 50
alpha-Chlordane 20 50
gamma-Chlordane 20 50
Heptachlor epoxide 20 50
Dieldrin 20 50
Endrin 20 50
Endrin aldehyde 20 50
4,4'-DDD 20 50
4,4'-DDE 20 50
4,4'-DDT 20 50
Endosulfan | 20 50
Endosulfan 11 20 50
Endosulfan sulfate 20 50
Methoxychlor 20 50
Toxaphene 20 50
EPA Method 8082: Polychlorinated Biphenyls

Aroclor 1016 20 50
Aroclor 1221 20 50
Aroclor 1242 20 50
Aroclor 1248 20 50
Aroclor 1254 20 50
Aroclor 1260 20 50
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Table 5 (Continued)

Quality Assurance Goals, Precision, Relative Percent Difference

Maximum RPD
Method and Parameters MS/MSD Field Duplicates

EPA Method 8270C: Semivolatile Organic Compounds

Bis(2-chloroethoxy)methane 20 50
Bis(2-chloroethyl)ether 20 50
Bis(2-ethylhexyl)phthalate 20 50
4-Bromophenyl phenyl ether 20 50
Butylbenzylphthalate 20 50
4-Chloroaniline 20 50
4-Chloro-3-methylphenol 20 50
2-Chloronaphthalene 20 50
2-Chlorophenol 20 50
4-Chlorophenyl phenyl ether 20 50
Chrysene 20 50
Dibenzo(a,h)anthracene 20 50
3,3'-Dichlorobenzidine 20 50
Dibenzofuran 20 50
1,2-Dichlorobenzene 20 50
1,3-Dichlorobenzene 20 50
1,4-Dichlorobenzene 20 50
2,4-Dichlorophenol 20 50
Diethylphthalate 20 50
2,4-Dimethylphenol 20 50
Dimethyl phthalate 20 50
Di-n-butylphthalate 20 50
4,6-Dinitro-2-methylphenol 20 50
2,4-Dinitrophenol 20 50
2,4-Dinitrotoluene 20 50
2,6-Dinitrotoluene 20 50
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Table 5 (Continued)

Quality Assurance Goals, Precision, Relative Percent Difference

Maximum RPD
Method and Parameters MS/MSD Field Duplicates

EPA Method 8270C: Semivolatile Organic Compounds (Continued)

Di-n-octyl phthalate 20 50
Fluoranthene 20 50
Fluorene 20 50
Hexachlorobenzene 20 50
Hexachlorobutadiene 20 50
Hexachlorocyclopentadiene 20 50
Hexachloroethane 20 50
Indeno(1,2,3-cd)pyrene 20 50
Isophorone 20 50
2-Methylnaphthalene 20 50
2-Methylphenol 20 50
4-Methylphenol 20 50
Naphthalene 20 50
2-Nitroaniline 20 50
3-Nitroaniline 20 50
4-Nitroaniline 20 50
Nitrobenzene 20 50
2-Nitrophenol 20 50
4-Nitrophenol 20 50
N-Nitrosodiphenylamine 20 50
N-Nitroso-di-n-propylamine 20 50
2,2'-Oxybis(1-chloropropane) 20 50
Pentachlorophenol 20 50
Phenanthrene 20 50
Phenol 20 50
Pyrene 20 50
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Table 5 (Continued)

Quality Assurance Goals, Precision, Relative Percent Difference

Maximum RPD

Method and Parameters MS/MSD Field Duplicates
EPA Method 8270C: Semivolatile Organic Compounds (Continued)
1,2,4-Trichlorobenzene 20 50
2,4,5-Trichlorophenol 20 50
2,4,6-Trichlorophenol 20 50
EPA Method 8330: Nitroaromatics and Nitramines
HMX 20 50
1,3,5-Trinitrobenzene 20 50
RDX 20 50
1,3-Dinitrobenzene 20 50
Nitrobenzene 20 50
2,4,6-Trinitrotoluene 20 50
Tetryl 20 50
2,4-Dinitrotoluene 20 50
2,6-Dinitrotoluene 20 50
2-Nitrotoluene 20 50
4-Nitrotoluene 20 50
3-Nitrotoluene 20 50
2-Amino-4,6-dinitrotoluene 20 50
4-Amino-2,6-dinitrotoluene 20 50
EPA Method 8290: Dioxins and Furans
2,3,7,8-TCDF 20 50
1,2,3,7,8-PeCDF 20 50
2,3,4,7,8-PeCDF 20 50
1,2,3,4,7,8-HXCDF 20 50
1,2,3,6,7,8-HXCDF 20 50
1,2,3,7,8,9-HXCDF 20 50
2,3,4,6,7,8-HXxCDF 20 50
1,2,3,4,6,7,8-HpCDF 20 50
1,2,3,4,7,8,9-HpCDF 20 50
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Table 5 (Continued)

Quality Assurance Goals, Precision, Relative Percent Difference

Maximum RPD
Method and Parameters MS/MSD Field Duplicates

EPA Method 8290: Dioxins and Furans (continued)

OCDF 20 50
2,3,7,8-TCDD 20 50
1,2,3,7,8-PeCDD 20 50
1,2,3,4,7,8-HXCDD 20 50
1,2,3,6,7,8-HXCDD 20 50
1,2,3,7,8,9-HxCDD 20 50
1,2,3,4,6,7,8-HpCDD 20 50
OCDD 20 50
EPA Method 6010B/6020: Metals by ICP

Aluminum 20 50
Antimony 20 50
Arsenic 20 50
Barium 20 50
Beryllium 20 50
Cadmium 20 50
Calcium 20 50
Chromium 20 50
Cobalt 20 50
Copper 20 50
Iron 20 50
Lead 20 50
Magnesium 20 50
Manganese 20 50
Molybdenum 20 50
Nickel 20 50
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Table 5 (Continued)

Quality Assurance Goals, Precision, Relative Percent Difference

Maximum RPD

Method and Parameters MS/MSD Field Duplicates
EPA Method 6010B/6020: Metals by ICP
Potassium 20 50
Selenium 20 50
Silver 20 50
Sodium 20 50
Thallium 20 50
Vanadium 20 50
Zinc 20 50
EPA Method 7470A/7471A
Mercury 20 50
EPA Method 9056
Nitrates in soils 20 50
EPA Method 8321A (Modified)
Perchlorate in soils 20 50
EPA Method 9014
Cyanide 20 50
EPA Method 9045C
Soil pH NA 50
Radiochemistry pCilg pCilg
Gross alpha, beta and gamma NA 50
Gamma spectroscopy NA 50
Specific radioisotopes
- Americium 241 50
- Cesium 137 50
- Plutonium 238, 239/240 NA 50
- Radium 226 50
- Uranium 234, 235, 238 50

(1) Maximum relative percent difference unless otherwise specified by the analytical method.

NA Not Applicable
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Table 6

Quality Assurance Goals: Accuracy, Percent Recovery

Minimum Recovery®

Method and Parameters LCS MS/MSD

EPA Method 8260B: Volatile Organic Compounds

Acetone 65-135 65-135
Benzene 65-135 65-135
Bromodichloromethane 65-135 65-135
Bromoform 65-135 65-135
Bromomethane 65-135 65-135
2-Butanone (methyl ethyl ketone) 65-135 65-135
Carbon disulfide 65-135 65-135
Carbon tetrachloride 65-135 65-135
Chlorobenzene 65-135 65-135
Chloroethane 65-135 65-135
Chloroform 65-135 65-135
Chloromethane 65-135 65-135
Dibromochloromethane 65-135 65-135
1,1-Dichloroethane 65-135 65-135
1,2-Dichloroethane 65-135 65-135
1,1-Dichloroethene 65-135 65-135
1,2-Dichloroethene (total) 65-135 65-135
1,2-Dichloropropane 65-135 65-135
cis-1,3-Dichloropropene 65-135 65-135
trans-1,3-Dichloropropene 65-135 65-135
Ethylbenzene 65-135 65-135
2-Hexanone 65-135 65-135
4-Methyl-2-pentanone 65-135 65-135
Methylene chloride 65-135 65-135
Styrene 65-135 65-135
1,1,2,2-Tetrachloroethane 65-135 65-135
Tetrachloroethene 65-135 65-135
Toluene 65-135 65-135
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Table 6 (Continued)

Quality Assurance Goals: Accuracy, Percent Recovery

Minimum Recovery®

Method and Parameters LCS MS/MSD

EPA Method 8260B: Volatile Organic Compounds (continued)

1,1,1-Trichloroethane 65-135 65-135
1,1,2-Trichloroethane 65-135 65-135
1,1,2-Trichloro-1,2,2-trifluoroethane 65-135 65-135
Trichloroethene 65-135 65-135
Vinyl acetate 65-135 65-135
Vinyl chloride 65-135 65-135
Xylenes (total) 65-135 65-135

EPA Method 8082: Polychlorinated Biphenyls

Aroclor 1016 65-135 65-135
Aroclor 1221 65-135 65-135
Aroclor 1242 65-135 65-135
Aroclor 1248 65-135 65-135
Aroclor 1254 65-135 65-135
Aroclor 1260 65-135 65-135
EPA Method 8270C: Semivolatile Organic Compounds

Acenaphthene 65-135 65-135
Acenaphthylene 65-135 65-135
Anthracene 65-135 65-135
Benzoic acid 65-135 65-135
Benzo[a]anthracene 65-135 65-135
Benzo[b]fluoranthene 65-135 65-135
Benzo[k]fluoranthene 65-135 65-135
Benzo[g,h,i]perylene 65-135 65-135
Benzo[a]pyrene 65-135 65-135
Benzyl alcohol 65-135 65-135
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Table 6 (Continued)

Quality Assurance Goals: Accuracy, Percent Recovery

Soils Minimum Recovery

Method and Parameters LCS MS/MSD

EPA Method 8270C: Semivolatile Organic Compounds

Bis(2-chloroethoxy)methane 65-135 65-135
Bis(2-chloroethyl)ether 65-135 65-135
Bis(2-ethylhexyl)phthalate 65-135 65-135
4-Bromophenyl phenyl ether 65-135 65-135
Butylbenzylphthalate 65-135 65-135
4-Chloroaniline 65-135 65-135
4-Chloro-3-methylphenol 65-135 65-135
2-Chloronaphthalene 65-135 65-135
2-Chlorophenol 65-135 65-135
4-Chlorophenyl phenyl ether 65-135 65-135
Chrysene 65-135 65-135
Dibenzo(a,h)anthracene 65-135 65-135
3,3-Dichlorobenzidine 65-135 65-135
Dibenzofuran 65-135 65-135
1,2-Dichlorobenzene 65-135 65-135
1,3-Dichlorobenzene 65-135 65-135
1,4-Dichlorobenzene 65-135 65-135
2,4-Dichlorophenol 65-135 65-135
Diethylphthalate 65-135 65-135
2,4-Dimethylphenol 65-135 65-135
Dimethyl phthalate 65-135 65-135
Di-n-butylphthalate 65-135 65-135
4,6-Dinitro-2-methylphenol 65-135 65-135
2,4-Dinitrophenol 65-135 65-135
2,4-Dinitrotoluene 65-135 65-135
2,6-Dinitrotoluene 65-135 65-135
Di-n-octyl phthalate 65-135 65-135
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Table 6 (Continued)

Quality Assurance Goals: Accuracy, Percent Recovery

Soils Minimum Recovery

Method and Parameters LCS MS/MSD

EPA Method 8270C: Semivolatile Organic Compounds (Continued)

Fluoranthene 65-135 65-135
Fluorene 65-135 65-135
Hexachlorobenzene 65-135 65-135
Hexachlorobutadiene 65-135 65-135
Hexachlorocyclopentadiene 65-135 65-135
Hexachloroethane 65-135 65-135
Indeno(1,2,3-cd)pyrene 65-135 65-135
Isophorone 65-135 65-135
2-Methylnaphthalene 65-135 65-135
2-Methylphenol 65-135 65-135
4-Methylphenol 65-135 65-135
Naphthalene 65-135 65-135
2-Nitroaniline 65-135 65-135
3-Nitroaniline 65-135 65-135
4-Nitroaniline 65-135 65-135
Nitrobenzene 65-135 65-135
2-Nitrophenol 65-135 65-135
4-Nitrophenol 65-135 65-135
N-Nitrosodiphenylamine 65-135 65-135
N-Nitroso-di-n-propylamine 65-135 65-135
2,2'-Oxybis(1-chloropropane) 65-135 65-135
Pentachlorophenol 65-135 65-135
Phenanthrene 65-135 65-135
Phenol 65-135 65-135
Pyrene 65-135 65-135
1,2,4-Trichlorobenzene 65-135 65-135

Table 6.doc Page 4 of 8



Table 6 (Continued)

Quality Assurance Goals: Accuracy, Percent Recovery

Soils Minimum Recovery

Method and Parameters LCS MS/MSD
EPA Method 8270C: Semivolatile Organic Compounds (Continued)
2,4,5-Trichlorophenol 65-135 65-135
2,4,6-Trichlorophenol 65-135 65-135
EPA Method 8330: Nitroaromatics and Nitramines
HMX 65-135 65-135
1,3,5-Trinitrobenzene 65-135 65-135
RDX 65-135 65-135
1,3-Dinitrobenzene 65-135 65-135
Nitrobenzene 65-135 65-135
2,4,6-Trinitrotoluene 65-135 65-135
Tetryl 65-135 65-135
2,4-Dinitrotoluene 65-135 65-135
2,6-Dinitrotoluene 65-135 65-135
2-Nitrotoluene 65-135 65-135
4-Nitrotoluene 65-135 65-135
3-Nitrotoluene 65-135 65-135
2-Amino-4,6-dinitrotoluene 65-135 65-135
4-Amino-2,6-dinitrotoluene 65-135 65-135
EPA Method 8081A: Organochlorine Pesticides
alpha-BHC 65-135 65-135
beta-BHC 65-135 65-135
gamma-BHC 65-135 65-135
delta-BHC 65-135 65-135
Heptachlor 65-135 65-135
Aldrin 65-135 65-135
alpha-Chlordane 65-135 65-135
gamma-Chlordane 65-135 65-135
Heptachlor epoxide 65-135 65-135
Dieldrin 65-135 65-135
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Table 6 (Continued)

Quality Assurance Goals: Accuracy, Percent Recovery

Soils Minimum Recovery

Method and Parameters LCS MS/MSD

EPA Method 8081A: Organochlorine Pesticides (Continued)

Endrin 65-135 65-135
Endrin aldehyde 65-135 65-135
4,4-DDD 65-135 65-135
4,4-DDE 65-135 65-135
4,4-DDT 65-135 65-135
Endosulfan | 65-135 65-135
Endosulfan 11 65-135 65-135
Endosulfan sulfate 65-135 65-135
Methoxychlor 65-135 65-135
Toxaphene 65-135 65-135
EPA Method 8290: Dioxins and Furans

2,3,7,8-TCDF 65-135 65-135
1,2,3,7,8-PeCDF 65-135 65-135
2,3,4,7,8-PeCDF 65-135 65-135
1,2,3,4,7,8-HXCDF 65-135 65-135
1,2,3,6,7,8-HXCDF 65-135 65-135
1,2,3,7,8,9-HXCDF 65-135 65-135
2,3,4,6,7,8-HXCDF 65-135 65-135
1,2,3,4,6,7,8-HpCDF 65-135 65-135
1,2,3,4,7,8,9-HpCDF 65-135 65-135
OCDF 65-135 65-135
2,3,7,8-TCDD 65-135 65-135
1,2,3,7,8-PeCDD 65-135 65-135
1,2,3,4,7,8-HXxCDD 65-135 65-135
1,2,3,6,7,8-HxCDD 65-135 65-135
1,2,3,7,8,9-HxCDD 65-135 65-135
1,2,3,4,6,7,8-HpCDD 65-135 65-135
OCDD 65-135 65-135

Table 6 (Continued)
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Quality Assurance Goals: Accuracy, Percent Recovery

Soils Minimum Recovery

Method and Parameters LCS MS/MSD

EPA Method 6010B/6065-135: Metals by ICP

Aluminum 80-120 75-125
Antimony 80-120 75-125
Arsenic 80-120 75-125
Barium 80-120 75-125
Beryllium 80-120 75-125
Cadmium 80-120 75-125
Calcium 80-120 75-125
Chromium 80-120 75-125
Cobalt 80-120 75-125
Copper 80-120 75-125
Iron 80-120 75-125
Lead 80-120 75-125
Magnesium 80-120 75-125
Manganese 80-120 75-125
Molybdenum 80-120 75-125
Nickel 80-120 75-125
Potassium 80-120 75-125
Selenium 80-120 75-125
Silver 80-120 75-125
Sodium 80-120 75-125
Thallium 80-120 75-125
Vanadium 80-120 75-125
Zinc 80-120 75-125
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Table 6 (Continued)

Quality Assurance Goals: Accuracy, Percent Recovery

Soils Minimum Recovery

Method and Parameters LCS MS/MSD
EPA Method 7470A/7471A
Mercury 80-120 75-125
EPA Method 9056
Nitrates in soils 80-120 75-125
EPA Method 8321A (Modified)
Perchlorate in soils 80-120 75-125
EPA Method 9014
Cyanide 80-120 75-125
EPA Method 9045C
Soil pH NA NA
Radiochemistry pCil/g pCil/g
Gross alpha, beta and gamma As specified in method NA
Gamma spectroscopy As specified in method NA
Specific radioisotopes As specified in method
- Americium 241
- Cesium 137 NA
- Plutonium 238, 239/240
- Radium 226

- Uranium 234, 235, 238

(1) Maximum relative percent difference unless otherwise specified by the analytical method.

NA Not Applicable
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Table 7

Selected Ash Characteristic Parameters!

Ash Concentration Background Concentration®

Parameters Average® Upper Threshold Limit (UTL)*
Metals (in mg/kg)
Barium 2,171 295
Copper 3,423 14.7
Lead 5,756 22.3
Nickel 212 154
Zinc 6,577 48.8
Radionuclides (in pCi/g)
Americium-241 0.018 0.013
Cesium-137 0.055 1.65
Plutonium-238 ND 0.023
Plutonium-239 0.588 0.054
Plutonium-240 (reported as Plutonium 239) Not available
Plutonium-241 Not reported Not available
Radium-226 5171 2.59
Uranium-234 7.909 2.59
Uranium-235 0.395 0.20
Uranium-238 6.252 2.29

parameters have been selected based upon the waste characterization sampling conducted in April 2005. Other
parameters may be added if warranted.

“Results taken from Draft Inorganic and Radionuclide Background Data for Soils, Canyon Sediments and
Bandelier Tuff at Los Alamos National Laboratory, Environmental Restoration Project, 1998, September

*0ne value for copper has been excluded as an anomaly.

*Upper Threshold Limit is determined at the 95% confidence interval.

Note: Screening criteria are provided for use as guidance in the field and are intended a
supplemental evaluation in addition to final confirmation sampling
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Table 8

Data Validation Procedures

Control Parameter

Exceedance of Control Limits

Qualification of
Detected Results

Qualification of
Nondetected Results

Associated Results

Holding Times Holding time exceeded by 1 - 7 days J- J- All method results in affected sample
(Volatile organic methods)
Holding time exceeded by > 7 days J- All method results in affected sample
Holding Times Holding time exceeded J- All method results in affected sample
(Mercury and hexavalent Cr)
Holding Times Holding time exceeded J- J- All method results in affected sample
(All other methods)
Laboratory Blanks Analyte detected in blank. U detected results Not qualified Analyte results in the analytical batch
Determine action level, x10 for below action level
common lab contaminant or x5 for
other analytes
Trip Blanks Same as laboratory blanks U detected results Not qualified Analyte results in samples in the same cooler
below action level
Equipment Blanks Same as laboratory blanks U detected results Not qualified Analyte results in samples in the same
below action level sampling event
Surrogate Recovery recovery > UCL J+ Not qualified All method results in affected sample
(GC, HPLC methods) LCL > recovery > 50% J- J-
recovery < 50% J- R
Surrogate Recovery recovery > UCL J+ Not qualified All method results in affected sample
(GC/MS methods) LCL > recovery > 10% J- J-
recovery < 10% J- R

!Not all analytical methods may be included in the study. Data validation procedures may be modified for radiological methods, as

appropriate.
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Table 8 (Continued)

Data Validation Procedures

Control Parameter Exceedance of Control Limits Qualification of Qualification of Associated Results
Detected Results Nondetected
Results

Laboratory Control Sample (LCS) recovery > UCL J+ Not qualified Analyte results in the analytical batch or sub-
Recovery LCL > recovery > 50% J- J- analytical batch
(GC, HPLC methods) recovery < 50% J- R
LCS Recovery recovery > UCL J+ Not qualified Analyte results in the analytical batch or sub-
(GC/MS methods) LCL > recovery > 10% J- J- analytical batch

recovery < 10% J- R
LCS Recovery recovery > UCL J+ Not qualified Analyte results in the analytical batch or sub-
(Inorganic methods) LCL > recovery > 50% J- J- analytical batch

recovery < 50% J- R
Matrix Spike/Matrix Spike recovery > UCL J+ Not qualified Analyte results in the analytical batch (1)
Duplicate (MS/MSD) Recoveries LCL > recovery > 50% J- J-
(GC, HPLC methods) recovery < 50% J- R
MS/MSD Recoveries recovery > UCL J+ Not qualified Analyte results in the analytical batch (1)
(GC/MS methods) LCL > recovery > 10% J- J-

recovery < 10% J- R
MS Recovery recovery > UCL J+ Not qualified Analyte results in the analytical batch (1)
(Inorganic methods) LCL > recovery > 30% J- J-

recovery < 30% J- R
MS/MSD RPD RPD > CL J J Analyte results in the spiked sample
(Organic methods)
Matrix Duplicate RPD RPD > CL and sample and duplicate J Not qualified Analyte results in the analytical batch (1)
(Inorganic methods) results > 5x PQL

RPD > CL and sample and/or J Not qualified Analyte results in the analytical batch (1)

duplicate results < 5x PQL
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Table 8 (Continued)

Data Validation Procedures

Control Parameter

Exceedance of Control Limits

Qualification of
Detected Results

Qualification of
Nondetected Results

Associated Results

Initial Calibration %RSD %RSD > CL or r <0.995 J J Analyte results associated with the initial
(Organic methods) calibration
Initial Calibration RRF RRF < 0.05 J R Analyte results associated with the initial
(GC/MS methods) calibration
Continuing Calibration %D %D > UCL J+ Not qualified Analyte results associated with the continuing
(Organic methods) -50% < %D < LCL J- J- calibration

%D < -50% J- R
Initial Calibration and Continuing recovery > 125% R Not qualified Analyte results associated with the ICV or
Calibration Verification (ICV and 125% > recovery > UCL J+ Not qualified ccv
CCV) Recoveries LCL > recovery > 75% J- J-
(Inorganic methods) recovery < 75% R R

Field Duplicate RPD RPD > CL Not qualified; discuss  Not qualified; discuss  Analyte results in the sample and duplicate

(All Methods) in report in report

Internal Standard Area Counts Area counts > 2x the associated J+ Not qualified Associated analyte results in the sample

(GC/MS methods) standard
Area counts < 0.5x the associated J- R Associated analyte results in the sample
standard

Interference check sample recovery  recovery > UCL J+ Not qualified Analyte results in the analytical batch
LCL > recovery > 30% J- J-

Serial dilution %D %D > UCL J J

Post-digestion spike recovery recovery > UCL J+ Not qualified All analyte results in affected sample
LCL > recovery > 10% J- J-
recovery < 10% J- R

(1) If the spiked sample or duplicate is not considered representative of the analytical batch, only the sample is qualified.
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Table 8

Data Validation Procedures

Control Parameter

Exceedance of Control Limits

Qualification of
Detected Results

Qualification of
Nondetected Results

Associated Results

Holding Times Holding time exceeded by 1 - 7 days J- J- All method results in affected sample
(Volatile organic methods)
Holding time exceeded by > 7 days J- All method results in affected sample
Holding Times Holding time exceeded J- All method results in affected sample
(Mercury and hexavalent Cr)
Holding Times Holding time exceeded J- J- All method results in affected sample
(All other methods)
Laboratory Blanks Analyte detected in blank. U detected results Not qualified Analyte results in the analytical batch
Determine action level, x10 for below action level
common lab contaminant or x5 for
other analytes
Trip Blanks Same as laboratory blanks U detected results Not qualified Analyte results in samples in the same cooler
below action level
Equipment Blanks Same as laboratory blanks U detected results Not qualified Analyte results in samples in the same
below action level sampling event
Surrogate Recovery recovery > UCL J+ Not qualified All method results in affected sample
(GC, HPLC methods) LCL > recovery > 50% J- J-
recovery < 50% J- R
Surrogate Recovery recovery > UCL J+ Not qualified All method results in affected sample
(GC/MS methods) LCL > recovery > 10% J- J-
recovery < 10% J- R

!Not all analytical methods may be included in the study. Data validation procedures may be modified for radiological methods, as

appropriate.
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Table 8 (Continued)

Data Validation Procedures

Control Parameter Exceedance of Control Limits Qualification of Qualification of Associated Results
Detected Results Nondetected
Results

Laboratory Control Sample (LCS) recovery > UCL J+ Not qualified Analyte results in the analytical batch or sub-
Recovery LCL > recovery > 50% J- J- analytical batch
(GC, HPLC methods) recovery < 50% J- R
LCS Recovery recovery > UCL J+ Not qualified Analyte results in the analytical batch or sub-
(GC/MS methods) LCL > recovery > 10% J- J- analytical batch

recovery < 10% J- R
LCS Recovery recovery > UCL J+ Not qualified Analyte results in the analytical batch or sub-
(Inorganic methods) LCL > recovery > 50% J- J- analytical batch

recovery < 50% J- R
Matrix Spike/Matrix Spike recovery > UCL J+ Not qualified Analyte results in the analytical batch (1)
Duplicate (MS/MSD) Recoveries LCL > recovery > 50% J- J-
(GC, HPLC methods) recovery < 50% J- R
MS/MSD Recoveries recovery > UCL J+ Not qualified Analyte results in the analytical batch (1)
(GC/MS methods) LCL > recovery > 10% J- J-

recovery < 10% J- R
MS Recovery recovery > UCL J+ Not qualified Analyte results in the analytical batch (1)
(Inorganic methods) LCL > recovery > 30% J- J-

recovery < 30% J- R
MS/MSD RPD RPD > CL J J Analyte results in the spiked sample
(Organic methods)
Matrix Duplicate RPD RPD > CL and sample and duplicate J Not qualified Analyte results in the analytical batch (1)
(Inorganic methods) results > 5x PQL

RPD > CL and sample and/or J Not qualified Analyte results in the analytical batch (1)

duplicate results < 5x PQL
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Table 8 (Continued)

Data Validation Procedures

Control Parameter

Exceedance of Control Limits

Qualification of
Detected Results

Qualification of
Nondetected Results

Associated Results

Initial Calibration %RSD %RSD > CL or r <0.995 J J Analyte results associated with the initial
(Organic methods) calibration
Initial Calibration RRF RRF < 0.05 J R Analyte results associated with the initial
(GC/MS methods) calibration
Continuing Calibration %D %D > UCL J+ Not qualified Analyte results associated with the continuing
(Organic methods) -50% < %D < LCL J- J- calibration

%D < -50% J- R
Initial Calibration and Continuing recovery > 125% R Not qualified Analyte results associated with the ICV or
Calibration Verification (ICV and 125% > recovery > UCL J+ Not qualified ccv
CCV) Recoveries LCL > recovery > 75% J- J-
(Inorganic methods) recovery < 75% R R

Field Duplicate RPD RPD > CL Not qualified; discuss  Not qualified; discuss  Analyte results in the sample and duplicate

(All Methods) in report in report

Internal Standard Area Counts Area counts > 2x the associated J+ Not qualified Associated analyte results in the sample

(GC/MS methods) standard
Area counts < 0.5x the associated J- R Associated analyte results in the sample
standard

Interference check sample recovery  recovery > UCL J+ Not qualified Analyte results in the analytical batch
LCL > recovery > 30% J- J-

Serial dilution %D %D > UCL J J

Post-digestion spike recovery recovery > UCL J+ Not qualified All analyte results in affected sample
LCL > recovery > 10% J- J-
recovery < 10% J- R

(1) If the spiked sample or duplicate is not considered representative of the analytical batch, only the sample is qualified.
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Table 9

Qualifiers Applied During Data Validation

Qualifier Definition of Qualifier

A Sample has undergone routine data validation.

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false
negatives are unlikely to have been reported.

J Data are qualified as estimated,; it is not possible to assess the direction of the potential bias.
False positives or false negatives are unlikely to have been reported.

R Data are qualified as rejected. There is a significant potential for the reporting of false
negatives or false positives.

U Data are qualified as nondetected, because the analyte was observed in an associated laboratory

or field blank.
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VOLUNTARY CORRECTIVE ACTION FACT SHEET FOR PRS 73-002
Description and History

Potential Release Site (PRS) 73-002, a former incinerator and associated disposal ares, is located north-
northwest of the existing Los Alamos Airport terminal building. The incinerator’s primary purpose was to
destroy classified documents from the Laboratory. 1t was used for this purpose for only about one year

“because of incomplete combustion problems. The incinerator was also used to incinerate municipal trash
from the townsite. The incinerator equipment and stack have been removed, but no information on the
removal operation is available.

The ash disposal area is located on the south slope of Pueblo Canyon, immediately north of the incinerator
building, and covers an area of approximately 30,000 square feet. The ash ranges in thickness from less
than one foot to greater than eight feet.

Contaminants

Based on the results of sampling events conducted in 1996 and 1997, several contaminants of potential
concern (COPCs) have been tentatively identified. Several inorganic chemicals were detected at
concentrations exceeding their background values (BVs). Of these, lead is the most notable with a
maximum concentration of 13,100 ppm. Other inorganic chemicals exceeding BVs are antimony, arsenic,
barium, cadmium, calcium, chromium, cobalt, copper, iron, magnesium, manganese, mercury, nickel,
potassium, selenium, silver, sodium, thallium, and zinc.

The list of detected organic chemicals includes the pesticides 4,4’-DDE, 4,4’-DDT, and alpha chlordane.
Dioxins and furans were detected at concentrations in the part per trillion to low part per billion range.
Several volatile and semivolatile organic chemicals were also detected, including aroclor-1254.

Radiological constituents, U-234 and U-238, were detected above BVs in two samples. Waste
characterization samples collected from within ope of the incinerator building’s drainlines (PRS 73-006),
also contained low Jevels of Pu-239. Additional sampling of the ash debnis was compietea Tor radiological
-analyses, but the results are not yet available.

Voluntary Corrective Action

The corrective action at this site will involve the complete removal of the ash and associated debris, and
any contaminated soil beneath the ash and debris. The outfall areas of the associated PRSs 73-004(a)
(incinerator building septic system) and 73-006 (incinerator building drainlines) have been removed since
they were incorporated with the ash material. Details of the ash removal have not been finalized, but it is
currently believed that these activities could be completed using the combined efforts of a vacuum truck
and other heavy equipment capable of moving large volumes of material with minimum disturbance to the
surrounding environment. Site restoration most likely would involve the installation of erosion control
matting and seeding, as appropriate.

Anticipated Waste Types and Volumes

ITEM WASTE TYPE ANTICIPATED VOLUME
Incinerator ash and debris Special waste (thought to be non 3,700 cu yd
hazardous but potentially low
level radioactive)
Contarninated soils Non bazardous 200 cu vd
Sampling materials and PPE | Sanitary 2cuyd




Estimated Cost

Since the details of the ash and debris removal have not been finalized, it is difficult 10 estimate the cost of
the VCA activities at PRS 73-002. The remedial activities, including planning, cleanup, waste disposal,
site restoration, and report preparation, could easily range from $2.5M to $8.0M. The single factor most
affecting the final cost will be waste disposal. The cost of waste disposal could increase significantly if
much or all of the ash must be disposed of as a Jow level radioactive special waste.



Ash Disposal Area
PRS 73-002
Maximum Inorganic Chemical Concentrations

Maximum TCLP
Concentration Concentration

Analyte (ppm) (ppm) BV (ppm)
Aluminum 32000 - 29200
Antimony 159 - 0.83
Arsenic a0 ND 8.7
Barium 6280 1.45 - 295
Cadmium 42.9 0.151 0.4
Calcium 45900 - 6120
Chromivm 133 0.033 (B){ - 19.3
Cobalt 37.8 - 8.64
Copper. 6320 - 14.7
fron 431000 - 21500
Lead 13100 4.1 22.3
Magnesium 6010 - 4610
Manganese 1960 - 671
Mercury 19 ND 0.1
Nickel 236 - 15.4
Potassium 5040 - 3460
Selenium 3.8 ‘ND 1.52
Silver 448 ND 1
Sodium 7760 - 815
Thallium 10.6 - 0.73
Vanadium 65 - 396
Zinc 7170 - 48.8

Note: Max. concentrations all occur in ash.




Ash Disposal Area

PRS 73-002

Maximum Radionuclide Concentrations

Maximum
Concentration

BV {(pCilg)

Analyte (pCilg)

Pu-239 2.54 0.054
U-234 174 2.59
U-235 0.97 .. 0.2
U-238 15.93 2.291

Note: Max. concentrations all occur in ash.




Ash Disposal Area
PRS 73-002

Maximum Organic Chemical Concentrations

Maximum ‘
Analyte Concentration |No. of EQL
Volatile Organics {ppm) Detects |Location (ppm)
Benzene 0.005 (J) 2 Ash 0.005
1,4-Dichlorobenzene 0.048 (J+) 1 Ash 0.005
4-1sopropyltoluene 24 (J+) 3 (006 Outfall 0.005
Tetrachioroethene 0.019 (J) 6 Ash =~ 0.005
Toluene 1 {J+) 3 006 Quitfall 0.005
1,1,1-Trichloroethane 0.025 7 Ash 0.005
Trichloroethene 0.03 7 Ash 0.005
Trichloroflueromethane 0.018f 1 Ash . 0.005
1,3,5-Trimethylbenzene 0.01 () 1 006 Outfall 0.005
Semivolatile Organics .
Napthalene 0.36 (J) 3 004(s) Qutfall 0.33
Phenol 0.52 (J) 1 004(a) Outfall 0.33
Pesticides/PCBs
4,4-DDD 8.5 5 in 006 Drainline 0.0033
4,4-DDE 4.38 14 |In 004(a) Drainline 0.0033
4,4-DDT 354] 10 (In004(a) Drainline 0.0033
Beta-BHC 0.0026 1 Ash » 0.00165
Alpha Chlordane 0.13 4 In 006 Drainline 0.00165})
Gamma Chiordane 0.18 3 In 006 Drainline 0.00165
Aroclor 1254 0.17 6 Ash 0.0033

Note: Several samples were diluted resulting in detection levels well in excess

of the EQLs.




Ash Disposal Area
- PRS 73-002
Maximum Dioxin/Furan Concentrations

Maximum
Concentration
{Analyte (pptrillion)
TCDDs Total 2100
2,3,7,8-TCDD 140
PeCDDs Total 870
1,2,3,7,8-PeCDD 96
HxCDDs Total 1000
1,2,3,4,7,8-HxCDD 26
1,2,3,6,7,8-HxCDD 140
1,2,3,7,8,9-HxCDD 120
HpCDDs Total 1800
1,2,3,4,6,7,8-HpCDD 1100
OCDD : 4800
TCDFs Total 42000
2,3,7,8-TCDF 6700
PeCDFs Total 9600
1.2,3,7,8-PeCDF 750
2,3,4,7,8-PeCDF 840
HxCDFs Total 2100
1,2,3,4,7,8-HxCDF 670
1,2,3,6,7,8-HxCDF 230
2,3,4,6,7,8-HxCDF 200
" 11,2,3,7,8,9-HxCDF 10
HpCDFs Total 610f
1.2,3,4,6,7,8-HpCDF 400
1,2.3,4,7,8,9-HpCDF_ 14
OCDF 150

Note: Max. concenirations all occur in the ash. A
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PRS 73-002
ASH DISPOSAL AREA
SAMPLE SUMMARY (DRAFT)

1996 SAMPLING ACTIVITY

A total of 28 samples were collected at 27 Jocations. This total includes 12 samples that were analyzed for
XRF metals only. The remaining 16 samples (one of which is not in the FIMAD data base) are
summarized as follows: : -

e  Three sediment sampleé, one from each of the three drainages below the ash disposal area, were
colected from within the 0-12-inch interval. All three samples were analyzed for VOCs, SVOCs,
pesticides/PCBs; metals, gross a]_pha/beta/gamma, and triti\_:m.

»  Thirteen ash samples were collected from within the 0-12-inch interval. All were analyzed for VOCs,
SVOCs, pesticides/PCBs, metals, gross alpha/beta/gamma, and tritium :

1997 SAMPLING ACTIVITY
A total of 31 samplés were collected at 19 locations. These samples are summarized as follows:

e  Seven sediment samples were collected from three locations within the two primary drainage pathways
below the ash disposal area and close to the bottom of Pueblo Canyon. One was from a depth of 1.5-2
feet, the others were surface samples. All were analyzed for dioxins/furans and metals.

e TFive surface soil samples were collected from below the rock outcrop to evaluate downgradient
migration of contaminants. All but one were also collected below accumulations of tin cans. All were
analyzed for dioxins/furans, SVOCs, and metals.

e Four surface soil samplés, two from within 10 feet of each side of the ash disposal area, were collected
to evaluate lateral migration. Two were analyzed for dioxins/furans, and all were analyzed for SVOCs
and metals.

e Ten ash and debris samples were collected from depths ranging from the surface to 7.5 feet. Eight
were analyzed for dioxins/furans, three for VOCs and SVOCs, three for pesticides/PCBs, five for
metals, two for TCLP metals, and two for gross alpha/beta/gamma, gamma scan, and isotopic uranium.

e Five soil and tuff samples were collected from bencaﬁx the ash at depths ranging from 3.5 to 4.8 feetto
determine if leaching was occurring. All were analyzed for dioxins/furans, four for VOCs, and three
for SYOCs and metals.

' Only a preliminary review of this data has been completed. In general, high concentrations of several

inorganic chemicals bave been poted in the ash samples but not in the soil and sediment samples. The ash
also contains low concentrations of several organic chemicals including, but not limited to, dioxins/furans
and certain pesticides. Two ash samples within the drainage pathway from the west outfall of PRS 73-006
contained elevated levels of uranium 234 and 238. Because of this, several additional samples were
recently collected for rad. analyses, but these results are not yet available.

It is believed that the nature and extent of contamination will be sufficiently defined by existing and
pending data to support the preparation of 2 Voluntary Corrective Action Plan.
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Corrective Action Workplan for SWMU 73-002
Los Alamos National Laboratory, New Mexico

1.0 INTRODUCTION

This plan describes the management of Investigation Derived Waste (IDW), which has been
prepared to support the Incinerator Ash Removal of Solid Waste Management Unit (SWMU) 73-
002 in Los Alamos, New Mexico. A copy of the referenced plan will be maintained in the ITSI
Field Trailer.

The objective of this plan is to describe the procedure for storage and disposal of IDW in a
manner that will meet regulatory requirements while limiting the on-site handling and storage of
materials. The IDW includes waste materials generated during performance of sampling and

remediation activities.

Inves Derived Waste 52705.doc 1



Corrective Action Workplan for SWMU 73-002
Los Alamos National Laboratory, New Mexico

2.0 REQUIREMENTS FOR MANAGEMENT OF INVESTIGATION
DERIVED WASTE

Investigation-derived waste will consist of solid and liquid waste. Solid waste, consisting of

general refuse, disposable personal protective equipment (PPE), and disposal equipment

generated during the remediation activities, will be placed in garbage bags, sealed, and disposed

of in on-site trash receptacles following evaluation by LANL Radiation Safety personnel for

release to a sanitary landfill.

Some liquid waste will be generated from decontamination and sampling activities. All liquid
waste will be temporarily stored in an on-site selected staging area and labeled as non-hazardous
waste for waste characterization, profiling and final offsite disposal. Regardless of its
classification, every effort will be made to characterize, profile, and remove IDW from the site

within 90 days from which it is generated.

Liquid waste generally will be stored before final disposition by one of the following processes:

e Non-hazardous liquids will be profiled and disposed at an offsite permitted industrial
wastewater treatment plant.

e Hazardous liquids, if identified, will be disposed at an offsite permitted treatment/disposal
facility.

Inves Derived Waste 52705.doc 2



3.0

Corrective Action Workplan for SWMU 73-002
Los Alamos National Laboratory, New Mexico

METHODOLOGIES FOR MANAGEMENT OF INVESTIGATION
DERIVED WASTE

This section presents the methodologies for management and disposal of IDW. The following

standard practices will be followed:

3.1

Solid IDW will be placed in garbage bags, sealed, evaluated for release by LANL
Radiation Safety, and appropriately disposed of at either a sanitary landfill via on site
trash receptacles, or disposed of at an industrial waste landfill for low-level radioactive

material.

All liquid IDW generated during purging will be placed into DOT approved 55 gallon-

drums or other appropriate containers.

DOT approved drums containing liquid waste will be temporarily labeled as non-
hazardous waste and stored on-site pending waste characterization, profiling and final

off-site disposal.

The generation, management, characterization, and disposal of IDW will be documented.

SOLID INVESTIGATION DERIVED WASTE GENERATION AND HANDLING

Solid IDW will primarily be generated from the accumulation of used and discarded PPE during

sampling activities. Field activities will generate used PPE, which may include Tyvek™ over-

garments, latex gloves, disposable bailers, filters, tape, plastic sheeting, and plastic packaging.

These materials will be collected in a plastic bag. The filled bags will be stored in a designated

general refuse container or receptacle at the site.

Evaluation criteria for Solid Waste is anticipated to include the following: Physical
inspection to ensure no waste material has accumulated on solid waste

Evaluated by LANL Radiation Safety personnel to ensure the release requirements of
10CFR835 are satisfied.

Inves Derived Waste 52705.doc 3



Corrective Action Workplan for SWMU 73-002
Los Alamos National Laboratory, New Mexico

3.2 LIQUID INVESTIGATION DERIVED WASTE GENERATION AND
HANDLING

Liquid IDW will primarily be consisted of decontamination water generated during confirmation
soil sampling activities. The liquid will be placed into 55-gallon DOT-rated steel drums and
staged near the packaged ash in the designated staging area. Following receipt of the analytical
results, an appropriate offsite disposal facility will be selected for treatment and/or disposal. Itis
anticipated that liquid IDW will be non-hazardous.

3.2.1 Liquid Investigation Derived Waste Profiling for Off-Site Disposal
Profiling of the containerized liquid IDW will be necessary for waste acceptance by a receiving

facility. A representative sample will be collected from liquid IDW stored in each drum using a
clean disposable bailer and transferred into clean sample containers provided by the laboratory.
Sample containers will then be labeled, placed in an ice-chilled cooler, and transported under
chain-of-custody procedures to the LANL Sample Management Office for analysis.

Analytical criteria will be dependent on the requirements of the receiving facility, but are
anticipated to include the following:

« VOCs/SVOCs

« Metals

« Polychlorinated biphenyls (PCBSs)

. Radioactive Material

Additional tests beyond the above methods may be required based on the results of the above

tests and discussions with the receiving facilities.

With the results of the waste characterization analysis, the liquid IDW will be properly profiled
and disposal will be coordinated with the DOE and New Mexico State-permitted disposal
facility. The facility will then issue a letter of waste acceptance for each waste stream as
indicated by the waste characterization. The liquid IDW stored in drums will then be loaded and

transported to the approved facility.

Inves Derived Waste 52705.doc 4



Corrective Action Workplan for SWMU 73-002
Los Alamos National Laboratory, New Mexico

4.0 REFERENCES

Compliance Order on Consent (Consent Order) between State of New Mexico Environmental
Department and, the United Stated Department of Energy and Regents of the University of
California for the Los Alamos National Laboratory, Los Alamos County, New Mexico. March 1,
2005.

Inves Derived Waste 52705.doc 5



11.0 CLOSEOUT DOCUMENTATION

After completion of ash removal excavation activities and final confirmation sampling, a

Corrective Action Report will be submitted.

11.1 Record Drawings

The as-builts will consist of drawings identifying updated coordinates from the survey for the

ash/debris area before and after removal activities.

11.2 Corrective Action Report

The Corrective Action Report will be submitted to USACE/DOE within 90 calendar days
after project completion or ITSI demobilization, whichever comes first, if the option is

exercised. The following information will be included at a minimum:

e Pre- and post-construction surveys. These surveys will be certified by a New Mexico
licensed surveyor.

e Topographic surveys. These surveys will be certified by a New Mexico licensed
surveyor.

e As-built drawings of the ash/debris areas, showing the final elevations of the soil.
e Confirmation sampling results of all soil samples collected.

e A narrative description of construction project activities including surveying,
confirmation sampling, major problems encountered and resolutions, lessons learned,
and recommendations for improvement.

e The daily logbook (including daily inspection and spill cleanup records and
toxic/hazardous materials inventory information) as an appendix.

e Digital photographs including pre- and post-excavation photographs.

¢ Any other technical information that is considered necessary by ITSI or DOE for
historical purposes.

e A description of any modifications to the contract and the resulting impact.
Any deviations from the contract specifications will be listed in the report prior to the

certification. The Corrective Action Report will be submitted as a CD-ROM in both native
and PDF formats.

. =N Innovative
LANL CAWP Final (8-16-05)v1 59 ITSI Technical

Solutions, Inc.



11.3 Safety Performance Report

The Safety Performance Report will be submitted in conjunction with the Post-Construction
Report. The Safety Performance Report will summarize the overall performance of safety

and lessons learned.

. N Innovative
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12.0 REFERENCES

"Inorganic and Radionuclide Background Data for Soils, Sediments, and Bandelier Tuff at

Los Alamos National Laboratory" (LANL 1998, ER ID 59730).

LANL (Los Alamos National Laboratory), 2005, SWMU 73-002 Fact Sheet . (LANL 2005,
88700).

Compliance Order on Consent (Consent Order) between State of New Mexico Environmental
Department and, the United Stated Department of Energy and Regents of the University of
California for the Los Alamos National Laboratory, Los Alamos County, New Mexico. March

1, 2005.

United States Department of Transportation (DOT), 2004. “Shippers — General Requirements
for Shipments and Packagings,” Title 49 Code of Federal Regulations Part 173 (49 CFR 173).
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13.0 ACRONYMS AND ABBREVIATIONS

mg/kg
pCi/g
BMP
CHP
CIH
CQCSM
DOE
DOT
GPS
HEPA
HIR
IDW
ITSI
LANL
LLRW
NAVD
NAD
NIOSH
NMED
OSHA
PEB
POC
POD
ppm
PRS
QC
RAM
SAP

milligrams per kilogram

picocurie per gram

Best Management Practice

Certified Health Physicist

Certified Industrial Hygienist

Contractor Quality Control System Manager
United States Department of Energy

United States Department of Transportation
Global Positioning Satellite

High Efficiency Particulate Air filter
Historical Investigation Report

Investigation Derived Waste

Innovative Technical Solutions, Inc.

Los Alamos National Laboratory

Low Level Radiological Waste

North American Vertical Datum

North American Datum

National Institute for Occupational Safety and Health
New Mexico Environmental Division
Occupational Safety and Health Administration
Pre-Evolution Briefings

Point of Contact

Plan of the Day

part per million

Potential Release Site

Quality Control

Real-time Aerosol Monitor

Sampling and Analysis Plan

Acronyms and Abbreviations (continued)
. ==—=u Innovative
LANL CAWP Final (8-16-05)v1 62 - "
ITSI Technical

Solutions, Inc.



SHSO Site Health and Safety Officer

SMO LANL Sample Management Office
SS Site Superintendent

SSHSP Site-Specific Health and Safety Plan
SWMU Solid Waste Management Unit
USACE U.S. Army Corps of Engineers

WCSF Waste Characterization Strategy Form
WP Corrective Action Workplan

LANL CAWP Final (8-16-05)v1 63
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Historical Investigation Report for SWMU 73-002
Los Alamos National Laboratory, New Mexico
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1.0 INTRODUCTION

Los Alamos National Laboratory (LANL or the Laboratory) is a multidisciplinary
research facility owned by the U.S. Department of Energy (DOE) and managed by the
University of California (UC). The Laboratory is located in north-central New Mexico
approximately 60 miles northeast of Albuquerque and 20 miles northwest of Santa Fe,
within Los Alamos County. The Laboratory covers 40 square miles of the Pajarito
Plateau, which consists of a series of finger-like mesas separated by deep canyons
containing perennial and intermittent streams running from west to east. Mesa tops range
in elevation between 6200 feet above sea level (asl) to slightly over 7800 feet asl

(Figure 1.0-1).

This Historical Investigation Report (HIR) presents the results of previous investigations
and includes a discussion of activities that were conducted at the solid waste management
unit (SWMU) 73-002. The site is comprised of an incinerator building and adjacent
surface disposal area with accumulated ash and noncombustible debris extending
approximately 140 feet below the rim of Pueblo Canyon. The report describes the
physical layout of the site, installation and demolition of structures, history of operations
and associated releases, and present-day site status. Resource Conservation and
Recovery Act (RCRA) facility investigations (RFIs) and those investigations performed
before 1994 are described, analytical results are summarized, and all associated tabulated
data are presented in appendices to this report. Supporting documents are also provided
in appendices. Supporting figures, along with site and sampling location maps, will

appear at the end of the main text.

2.0 DESCRIPTION AND OPERATIONAL HISTORY

2.1 Current Site Description

The SWMU 73-002 incinerator/surface disposal area is located slightly west and north of
the Los Alamos Airport terminal. The upper portion of the ash debris is located on DOE
property, while the remainder of the site is on Los Alamos County property. The former

incinerator building had been used by Budget Car Rental for storage and automotive
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detailing. The area of disposed ash and debris below the rim of Pueblo Canyon is
essentially wedged-shaped, with dimensions being approximately 150 feet wide and 160
feet long. The thickness of the ash varies from essentially O feet at the edges to greater
than 8 feet in some locations. The downslope extent of the ash is approximately 400 feet

above the canyon floor and is marked by a band of rusting metal cans.

2.2 Soil and Subsurface Site Conditions

As a result of development at LANL, very little undisturbed soil exists at the facility.
The majority of surface material tends to be artificial fill, which may be crushed tuff,
disturbed soil, or imported material. Undisturbed soil on the mesa surfaces is generally
thin and sandy in texture near the surface, with increasing clay content with depth. Cliff-
forming south-facing slopes tend to have poorly developed soil profiles, while north-
facing slopes generally have higher organic content. Variable thicknesses of alluvial

deposits exist within the canyons.

Based on regional information described in the Pueblo Canyon Aggregate Area
Investigation Work Plan (DOE, 2005), subsurface lithologic units underlying surficial
alluvium and soil in the vicinity of LANL consist of the Bandelier Tuff (Qbt) and the
Puye Formation (Tp). The deeper lithologic unit, the Puye Formation, consists of clastic
fanglomerate sediments. This unit is overlain by the Guaje Pumice Bed, which occurs at
the base of the overlying Bandelier Tuff. The tuff deposits originated as gas-charged
material expelled and deposited during violent volcanic eruptions. The tuff is subdivided
into the deeper Otowi Member and the shallower Tshirege Member; the upper and lower
members of the Bandelier Tuff are separated by the Cerro Toledo Interval at
approximately 350 feet below ground surface (bgs) beneath the mesa top sites. The
Cerro Toledo interval is a 10 to 40-foot thick sequence of volcaniclastic sediments and
primary fallout deposits. The Tshirege Member, the shallower member of the Bandelier
Tuff, is a compound cooling unit subdivided into four distinct units: Qbt 4, Qbt 3, Qbt 2,
and Qbt 1v/1g. The Upper Tshirege, including Qbt 4 and Qbt 3, is a cliff-forming non-
welded to partially welded tuff and underlies most of the SMWUs at LANL,; this is the

most likely unit to be encountered beneath the ash debris.
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The depth to groundwater in the regional aquifer beneath the Pueblo Canyon area is
greater than 1,000 feet bgs. Discontinuous areas of perched alluvial and intermediate
groundwater also exist at depths of 100 to 250 feet bgs. These saturated zones, which are
expected to form mainly at subsurface horizons where lithologic properties change, have

been observed within the Puye Formation during installation of site wells.

2.3 Historic Facility Description

The incinerator was housed in a two story concrete building (73-2) on the north side of
the parking lot at the Los Alamos Airport, northwest of the existing airport terminal
building. The first, or bottom, floor of the facility was known as the “stoking” floor and
the second floor (level with the current airport terminal parking lot) was known as the
“charging” floor. A 6-foot diameter stack was located behind the building. Immediately
north of the building and extending over the edge of Pueblo Canyon is a pair of concrete
landings used to dump the ash and unconsumed metal and glass generated as part of the

incinerator operations.

2.4  Operational History

SWMU 73-002 is the result of periodic, intentional releases that occurred as part of the
operation of an incinerator originally designed and installed for the destruction of
classified documents. The incinerator operated as intended for a short time in 1947, but
use was discontinued due to problems with incomplete combustion. In June 1948, the
Zia Company acquired the incinerator building and used it to burn municipal trash until
sometime before September 1973. Beginning in the early 1970s, after incineration had
ceased and after the equipment had been removed, the Los Alamos Dog Obedience Club
used the building. Documentation of the removal of the incinerator equipment and the
effluent stack is not available. As noted in Section 2.1, the building is currently used as a

storage facility.

2.5  Disposal, Discharges, and Releases
Historical information indicates no treatment, storage, or disposal of hazardous wastes at
the incinerator building, nor on the hillside location of the SWMU. The primary

source(s) of potential contamination would have been materials disposed of in the trash
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brought on site for incineration. There were no known releases from this site except for
the disposal of the incinerator ash and from floor drains in the incinerator building. The

floor drain outfalls ceased operations prior to the enactment of permitting regulations.

2.6 Current Waste Inventory

Together the ash and debris cover an area of approximately 30,000 square feet and ranges
in thickness from less than one foot to greater than eight feet. During recent ash
characterization activities conducted by Innovative Technical Solutions, Inc. (ITSI) in
preparation for implementing ash removal, the ash pile was surveyed and based on

approximate thickness of the ash, the volume is estimated at 2,400 cubic yards.

According to the results of sampling performed in April 2005 to characterize the ash for
appropriate disposal paths, the incinerator ash will be classified as non-hazardous low-
level radioactive waste (LLRW) for disposal purposes.

3.0 HISTORIC INVESTIGATION AND FIELD ACTIVITIES

31 Pre-RFI Field Activities
There have been no documented pre-RFI characterization or remedial activities, the
incinerator decommissioning and removal was conducted sometime between 1948 and

1973, but was not documented.

3.2  RFI Field Activities

The building floor drains (SWMU 73-006) were plugged with concrete sometime during
the late 1980s but no details are available documenting this work. An initial RFI was
conducted in July 1996, with the septic tank which served the building (SWMU
73-004(a)) being removed in August 1996. The drain lines were investigated as a part of
the July 1996 RFI. The east drain line was not located at that time and was assumed to
have been removed previously, the western drain line was removed as a part of the
second RFI in February 1999.

Environmental sampling was conducted in the area of the SWMU 73-002 during three
separate sampling events in 1996, 1997, and 1998. The results of the sampling were used

to conduct a preliminary screening evaluation to determine the potential risks to human
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health and the environment as a consequence of exposure to the ash debris, as
documented in the “Draft Preliminary Screening Evaluations of the Ash Debris”

(DOE, 1999). Fifty-one soil samples were collected from within the ash debris, an
additional four samples were collected from either side of the ash debris, and 15 samples
were collected from the drainages. Sample locations are shown on Figure 1. Samples
were analyzed for some or all of the following: metals, pesticides and polychlorinated
biphenyls (PCBs), semivolatile organic compounds (SVOCs), volatile organic
compounds (VOCs), dioxins and furans, and various radionuclides. The results of these
sampling events identified high concentrations of several metals, low concentrations of
several organic chemicals, and low levels of several radiological constituents, as
discussed further in Section 4.0. The risk evaluation concluded that the ash debris poses
a potential for adverse ecological impacts to the terrestrial receptors evaluated primarily
due to the release of inorganic contaminants. In addition, contaminant concentrations in
the samples posed potential unacceptable noncarcinogenic as well as carcinogenic risks
to human health for both residential and recreational exposure scenarios. Based on data
collected from the sides of the ash debris and within the drainages, risks to both
ecological and human receptors was significantly lower and within acceptable ranges for
these areas. Although subject to wind and storm water runoff, it was concluded that there

has been little movement of contaminated material from the ash debris.

In April 2005, ITSI performed sampling of the ash debris in order to implement a
corrective action (removal of the ash and debris) at the site. Sampling data were
collected primarily for waste characterization purposes. As such, selection of analytical
parameters was based on disposal requirements for receiving facilities. In addition,
analyses generally consistent with the previous sampling were performed, and screening
data was collected to be used during removal activities for confirmation sampling.
Samples were analyzed for some or all of the following: VOCs, SVOCs, PCBs, dioxins
and furans, metals (both total metals and TCLP to satisfy the requirements of potential
receiving facilities), gross alpha and beta, gamma, various specific radioisotopes,
physical characteristics, reactive cyanide, reactive sulfide, and pH. A 30-foot by 30-foot

sampling grid was established over the ash debris and 18 locations were sampled (Figure
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1). Ash was composited for each grid square, for the purpose of waste characterization,
with higher frequency sampling (1 sample per 100 cubic yards of ash) conducted for
metals and radioisotopes and lower frequency sampling (1 sample per 500 cubic yards of
ash) conducted for SVOCs, PCBs, and dioxins/furans. Discrete, undisturbed samples
were collected in 6-inch diameter stainless steel tubes for analysis of VOCs and bulk
density (at a rate of 1 sample per 500 cubic yards). Samples were appropriately packaged
and sent to an off-site laboratory for analysis. Samples were also screened using a hand-
held x-ray fluorescence meter. Results were evaluated relative to hazardous waste and
radiological criteria, as appropriate for waste disposal classification. Based on an
evaluation of the results of this sampling the ash debris is considered non-hazardous low-

level radioactive waste (LLRW) for disposal purposes.

40 DATAREVIEW

4.1 Inorganic Constituent Results

Based on the results of the sampling events conducted between 1996 and 1998, several
contaminants of potential concern (COPCs) were tentatively identified. The following
inorganic chemicals were detected at concentrations exceeding their background values
(BVs): antimony, arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead (a
notable maximum concentration of 13,100 milligrams per kilogram [mg/kg] of lead was
detected, with an average concentration of 4864 mg/kg), magnesium, manganese,
mercury, nickel, potassium, selenium, silver, sodium, thallium, and zinc. Results from
samples collected outside the extent of the ash and debris generally exhibited fewer
detections, lower concentrations, and fewer exceedances of BVs. Sampling data is

presented in Appendix A, Table A-1.

Samples analyzed for inorganic constituents in 2005 exhibited elevated levels of various
metals in excess of the BVs; these results were consistent, with some higher, than
previous sampling results. For example the lead had a maximum concentration of 33,000
mg/kg and an average concentration of 5757 mg/kg. Appendix A, Table A-2 summarizes
the 2005 data.
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4.2  Organic Chemical Results

Organic compounds were detected during the sampling events conducted both in the late
1990s and in 2005. Appendix A, Table A-3 summarizes the organic compounds detected
in the samples collected between 1996 and 1998 and Table A-4 summarizes the samples

collected in 2005.

4.3 Radionuclide Results

Table A-6 summarizes the sample results from the 2005 sampling event and compares
them to the background values (BV) specified by LANL (1998) and compares results to
the samples taken in 1996 to 1998 and reported in 1999.

4.4  Background Comparison

“Inorganic and Radionuclide Background Data for Soils, Canyon Sediments, and
Bandelier Tuff at Los Alamos National Laboratory” (LANL, 1998) and “Performing
Background Value Comparisons for Radionuclides” (LANL, 2000) provide guidance on
comparing background for metals and background and fallout values for radionuclides at
LANL.

4.4.1 Soil/Fill Samples
Soil/Fill Sample Inorganic Data

The inorganic sample results of the soil and fill samples, taken in sampling investigations
from 1996 to 1999, were compared to the background values established for soils
obtained from "Inorganic and Radionuclide Background Data for Soils, Sediments, and
Bandelier Tuff at Los Alamos National Laboratory” (LANL 1998, ER ID 59730).

The 95% upper confidence limit (UCL) of the arithmetic mean of the analytical results
for each inorganic chemical was used in the comparison to soil background values. This
comparison found that UCLs for aluminum. antimony, barium, beryllium, cadmium,
calcium, cobalt, copper, iron, lead, magnesium, manganese, mercury, silver, thallium, and

zinc exceeded their respective soil background values.
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Soil/Fill Radionuclide Data

The radionuclide sample results of the soil and fill, taken in sampling investigations in
1996, were compared to the background values established for soils obtained from
"Inorganic and Radionuclide Background Data for Soils, Sediments, and Bandelier Tuff
at Los Alamos National Laboratory™ (LANL 1998, ER ID 59730). This sampling

included results for gross alpha, beta, gamma and tritium.

The 95% upper confidence limit (UCL) of the arithmetic mean of the analytical results
for each radionuclide analyzed was used in the comparison to soil background values.
This comparison found that UCLs for Tritium was below its respective background
values. There are no background values established for gross alpha, beta, and gamma per
(LANL 1998, ER ID 59730).

4.4.2 Ash Samples

Ash Inorganic Data

The inorganic sample results of the incinerator ash, taken in sampling investigations from
the 1990’s and in 2005, were compared to the background values established for soils
obtained from "Inorganic and Radionuclide Background Data for Soils, Sediments, and
Bandelier Tuff at Los Alamos National Laboratory” (LANL 1998, ER ID 59730).

The 95% upper confidence limit (UCL) of the arithmetic mean of the analytical results
for each inorganic chemical was used in the comparison to soil background values. This
comparison found that UCLs for aluminum, beryllium, and vanadium were below their
respective soil background values. The other inorganic chemicals were greater than their
respective soil background values: antimony, arsenic, barium. cadmium, chromium,
cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, selenium,

silver, sodium, thallium, and zinc.
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Ash Radionuclide Data

The radionuclide sample results of the incinerator ash, taken in sampling investigations
from the 1990’s and in 2005, were compared to the background values established for
soils obtained from "Inorganic and Radionuclide Background Data for Soils, Sediments,
and Bandelier Tuff at Los Alamos National Laboratory"” (LANL 1998, ER 1D 59730).

This comparison, demonstrated in the table in Section 4.3, found that UCLs for Radium
226, Plutonium 239, Uranium 234, Uranium 235, and Uranium 238 exceeded their
respective soil background values; while Americium 241, Cesium 137 and Tritium were

below their respective background values.

4.4.3 Tuff Samples

Tuff Inorganic Data

The inorganic sample results of the soil and fill samples, taken in sampling investigations
from 1997 to 1999, were compared to the background values established for QBT 3 tuff
obtained from "Inorganic and Radionuclide Background Data for Soils, Sediments, and
Bandelier Tuff at Los Alamos National Laboratory” (LANL 1998, ER ID 59730). Only 4
samples were collected with all chemicals analyzed exceeding the tuff background value,

which were antimony, arsenic, barium, calcium, and selenium.

4.5 Data Comparison Summary

A comparison of the inorganic data from the ash debris to the data for the areas
surrounding this site resulted in marked differences. Table A-7 demonstrates the
differences in select inorganic materials between the various areas (note: mean values
used). While there were only 3 to 4 samples taken in areas outside of the ash, which
doesn’t provide for a good statistical comparison, there are noted differences between the

different media sampled. The Incinerator Ash samples were significantly higher in all
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analytes except Thallium. All areas mean values exceeded the background value for soil,
with the exception of Thallium for the Ash samples. From the available data, it appears
that the inorganic metals had minimal migration from the incinerator ash to the outer
adjacent soils and the drainages; however, the adjacent soils presently exceed the

background values established for soil.

Table A-8 demonstrates the differences in select radionuclides materials between the
various areas (note: mean values used). While there were only 3 samples taken in the
drainage areas outside of the ash, and not all radionuclides were sampled for, there are
noted differences between the incinerator ash and the drainages in gross alpha and beta.
Also, the Incinerator Ash samples were higher than background in the above
radionuclides listed, with the exception of Cesium 137. Based on this little information,
we can hypothesize that radionuclides had minimal migration from the incinerator ash,

similar to the inorganic metal migration.
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Table A-1: Inorganic Results (Ash) - SWMU 73-002
1996, 1997, and 1998 Sampling Data
Historical Information Report for Los Alamos National Laboratory

Sample ID Location ID Depth (ft) Media Aluminum Antimony Arsenic Barium Beryllium  Cadmium Calcium Chromium Cobalt Copper Iron Lead Magnesium Manganese Mercury
(Units) ___(mg/kg) (mg/kg) (mg/kg) __(mglkg) (mg/kg) (mgrkg)  (mg/kg)  (mgrkg)  (mglkg)  (mglkg)  (mg/kg)  (mglkg) (mg/kg) (mg/kg) (mg/kg)
0173-96-0304 73-02264  0.00-0.00 NA 8340 54.6 15 5290 0.29 5 12800 94.8 26 3690 6.4 (V) 4500 1290 (J) 1240 2
0173-96-0305 73-02260 0.00-0.70 NA 13400 40.1 11.4 883 0.21 12.6 12500 76.5 225 999 160000 3020 6010 1250 13
0173-96-0307 73-02262 0.00-1.00 NA 4390 85.7 28.3 440 0.46 7.5 24300 90.2 37.8 543 431000 4290 964 (J) 1960 0.55
0173-96-0309 73-02266  0.00-0.00 NA 18300 54.4 6.9 6280 0.43 15.1 39800 106 30.3 843 174000 2170 2380 1500 14
0173-96-0314 73-02268 0.00-1.00 NA 15200 119 8.9 3030 0.22 11.4 29600 103 18 6330 106000 9620 2440 1140 2.3
0173-96-0316 73-02270 0.00-0.00 NA 4320 41.3 9.7 689 0.22 4.5 8990 58.3 24.2 1360 265000 1380 1250 1190 11
0173-96-0331 73-02252  0.10-0.30 NA 7000 56 90 650 2.8 7.4 3600 90 13 1800 170000 1300 1000 730 19
0173-96-0345 73-02268 0.00-1.00 NA 19000 95.3 11.4 4090 0.4 13.3 33200 109 211 2420 117000 9780 3800 1340 0.07
0173-96-0346 73-02270  0.00-0.00 NA 4540 50.8 251 646 0.27 5 15900 29.5 11.6 588 115000 1210 711 (J) 770 0.07
0173-97-0001 73-02268 1.20-2.20 NA 16900 325 27 1490 0.58 23.3 45900 73.9 17.2 2760 52800 6790 4800 1330 0.41
0173-97-0002 73-02268 0.50-1.00 NA 18900 49 76.5 2020 0.65 24.9 36200 74.3 16.7 2230 98600 3770 4020 1880 0.49
0173-97-0003 73-02261 0.50-1.00 NA 25300 16.8 19.8 2330 0.65 11.2 30300 133 22.7 1550 78400 2690 3200 1660 1.2
0173-97-0004 73-02261 3.50-4.50 NA 22900 29.6 20.1 1920 0.51 42.9 38700 90.5 17.7 4590 70600 4480 3960 1760 2.2
0173-97-0008 73-02268 1.20-2.20 NA 16700 159 20.4 1240 0.5 31.1 40600 71.8 15.6 2390 83500 13100 4380 1530 0.44
Count 14 14 14 14 14 14 14 14 14 14 13 14 11 14 14
Mean 13942.14 63.15 26.46 2214.14 0.59 15.37 26599.29 85.77 21.03 2292.36 147838.46 4864.29 3385.45 1377.14 2.32
Min 4320.00 16.80 6.90 440.00 0.21 4.50 3600.00 29.50 11.60 543.00 52800.00 1210.00 1000.00 730.00 0.07
Max 25300.00 159.00 90.00 6280.00 2.80 42.90 45900.00 133.00 37.80 6330.00 431000.00 13100.00 6010.00 1960.00 19.00
Std. Dev. 7062.55 38.85 25.15 1838.45 0.66 11.31 13575.12 24.95 7.04 1645.15 102222.89 3655.45 1515.67 369.50 4.86
TINV
(0.10,n-1) 1.77 1.77 1.77 1.77 1.77 1.77 1.77 1.77 1.77 1.77 1.78 1.77 1.81 1.77 1.77
UCL95 17284.86 81.54 38.37 3084.28 0.90 20.72 33024.41 97.58 24.36 3071.01 198369.02 6594.42 4213.74 1552.03 4.62
Soil Background Value 29200 0.83 8.17 295 1.83 0.4 6120 19.3 8.64 14.7 21500 22.3 4610 671 0.1

* Note: Red/Bold indicates value exceeds Background Value.

TableAl-InorgSumm

Page 1 of 5



Table A-1: Inorganic Results (Ash) - SWMU 73-002

1996, 1997, and 1998 Sampling Data
Historical Information Report for Los Alamos National Laboratory

Sample ID Location ID Depth (ft) Media Nickel Potassium Selenium Silver Sodium Thallium Vanadium Zinc
(Units) __ (mg/kg) (mg/kg) (mg/kg) (mglkg) _ (mglkg) _ (mg/kg) (mg/kg) (mg/kg)
0173-96-0304 73-02264  0.00-0.00 NA 131 1150 1.7 213 842 0.41 6.4 3820
0173-96-0305 73-02260 0.00-0.70 NA 165 1990 0.93 28.9 940 0.31 55 1470
0173-96-0307 73-02262 0.00-1.00 NA 119 806 0.96 23.2 675 0.3 10 752
0173-96-0309 73-02266  0.00-0.00 NA 134 2040 4.3 448 1760 0.4 12.6 2530
0173-96-0314 73-02268 0.00-1.00 NA 94.1 2660 1 156 2280 0.36 14.4 4260
0173-96-0316 73-02270 0.00-0.00 NA 81.2 640 0.99 41.8 674 0.37 4.8 1050
0173-96-0331 73-02252  0.10-0.30 NA 60 740 11 66 390 1.4 47 1900
0173-96-0345 73-02268 0.00-1.00 NA 104 3270 1.2 188 2480 0.48 15.9 4250
0173-96-0346 73-02270  0.00-0.00 NA 50.5 582 1.2 31.6 613 3.6 5.9 1590
0173-97-0001 73-02268 1.20-2.20 NA 79.9 4290 2 21.3 3930 7.4 13.2 4790
0173-97-0002 73-02268 0.50-1.00 NA 147 4610 2.1 55.3 3180 10.6 8.2 3860
0173-97-0003 73-02261 0.50-1.00 NA 236 3220 2.8 55.4 3530 9.3 125 4380
0173-97-0004 73-02261 3.50-4.50 NA 112 5040 1.9 19.6 7760 6.4 12.8 7170
0173-97-0008 73-02268 1.20-2.20 NA 101 4240 3.8 17.9 4190 8.6 7.8 3790
Count 14 14 14 14 14 14 14 14
Mean 115.34 2519.86 1.86 97.57 2374.57 3.57 12.64 3258.00
Min 50.50 582.00 0.93 17.90 390.00 0.30 4.80 752.00
Max 236.00 5040.00 4.30 448.00 7760.00 10.60 47.00 7170.00
Std. Dev. 47.33 1609.26 1.09 120.33 2044.29 3.98 10.53 1783.85
TINV
(0.10,n-1) 1.77 1.77 1.77 1.77 1.77 1.77 1.77 1.77
UCL95 137.74 3281.52 2.37 154.52 3342.13 5.45 17.63 4102.30
Soil Background Value 15.4 3460 1.52 1 915 0.73 39.6 48.8

* Note: Red/Bold indicates value exceeds Background Value.
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Table A-1: Inorganic Results (Soil/Fill) - SWMU 73-002
1996, 1997, and 1998 Sampling Data
Historical Information Report for Los Alamos National Laboratory

Sample ID Location ID Depth (ft) Media  Aluminum  Antimony Barium Beryllium Cadmium Calcium  Cobalt Copper Iron Lead Magnesium  Manganese
(Units) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mglkg) (mg/kg) (mg/kg)

0173-96-0302 73-02253 0.00-0.50 Soil 10 - - 0.52 - - - - - - -
0173-96-0308 73-02255 0.00-0.50 Soil 12 - - 0.62 - - - - 48 - -
0173-96-0320 73-02254  0.00-0.50 Soil 11 - - 0.56 - - - - - - -
0173-96-0501 73-02326 14.00-15.0( Fill 12 - - 0.59 6500 - - - - - -
0173-96-0502 73-02327 14.00-15.0( Fill 12 - - 0.59 - - - - - - -
0173-97-0312 73-02451 0.50-1.00 Soil - - - - - - - - - - - -
0173-97-0313 73-02452  0.10-0.50 Soil - - - - - - - - - - - -
0173-97-0318 73-02454  0.10-0.50 Soil - - - - 12.2 - - - - 168 - -
0173-97-0321 73-02457 0.10-0.50 Soil - - - - - - 9.9 - - 44.6 - 790
0173-97-0323 73-02459 0.10-0.50 Soil - - - - - - - - - 28.8 - -
0173-97-0324 73-02460 0.10-0.50 Soil - - - - - - - 15.1 - 23.4 - -
0173-97-0325 73-02461 0.10-0.50 Soil - - 325 - 0.81 - - 40.2 - 82.2 - -
0173-97-0326 73-02462 0.10-0.50 Soil - - 415 - 0.65 - - 36.8 - 83.7 - -
RE73-99-0089 73-10099 7.50-8.50 Fill 35000 - 1.9 - - - - 25000 - 5500 -
RE73-99-0102 73-10106  4.80-5.30 Fill - - - - - - - 32 - -

Count 1 5 2 1 8 1 1 3 1 8 1 1

Mean 35000.00 11.40 370.00 1.90 2.07 6500.00 9.90 30.70 25000.00 63.84 5500.00 790.00

Min 35000.00 10.00 325.00 1.90 0.52 6500.00 9.90 15.10 25000.00 23.40 5500.00 790.00

Max 35000.00 12.00 415.00 1.90 12.20 6500.00 9.90 40.20 25000.00 168.00 5500.00 790.00

Std. Dev. 0.89 63.64 4.10 13.62 47.93

TINV

(0.10,n-1) 2.13 6.31 1.89 2.92 1.89

UCL95 12.25 654.12 4.81 53.66 95.94

Soil/Fill Background Value 29200 0.83 295 1.83 0.4 6120 8.64 14.7 21500 22.3 4610 671

* Note: If there is only one sample performed, the actual sample data is used in place of the UCL95; Red/Bold indicates value exceeds Background Value.
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Table A-1: Inorganic Results (Soil/Fill) - SWMU 73-002
1996, 1997, and 1998 Sampling Data
Historical Information Report for Los Alamos National Laboratory

Sample ID Location ID Depth (ft) Media  Mercury  Silver  Thallium Zinc
(Units)  (mg/kg)  (mg/kg)  (mg/kg)  (mglkg)
0173-96-0302 73-02253  0.00-0.50 Soil - 2.1 1.3 -
0173-96-0308 73-02255 0.00-0.50 Soil 0.12 25 15 52
0173-96-0320 73-02254  0.00-0.50 Soil 0.11 2.2 1.4 470
0173-96-0501 73-02326 14.00-15.0( Fill 0.12 2.4 1.2 260
0173-96-0502 73-02327 14.00-15.0( Fill 0.12 2.4 1.2 61
0173-97-0312 73-02451 0.50-1.00 Soil - - 0.87 -
0173-97-0313 73-02452  0.10-0.50 Soail - - 0.8 -
0173-97-0318 73-02454  0.10-0.50 Soil - - - -
0173-97-0321 73-02457  0.10-0.50 Soail - - - -
0173-97-0323 73-02459  0.10-0.50 Soil 0.14 1.1 - -
0173-97-0324 73-02460 0.10-0.50 Soail - 1.9 0.77 -
0173-97-0325 73-02461 0.10-0.50 Soil 0.24 8.8 - -
0173-97-0326 73-02462 0.10-0.50 Soail - 10.7 - -
RE73-99-0089 73-10099 7.50-8.50 Fill 0.14 - - 62
RE73-99-0102 73-10106 4.80-5.30 Fill - - - -
Count 7 9 8 5
Mean 0.14 3.79 1.13 181.00
Min 0.11 1.10 0.77 52.00
Max 0.24 10.70 1.50 470.00
Std. Dev. 0.04 3.44 0.28 183.69
TINV
(0.10,n-1) 1.94 1.86 1.89 2.13
UCL95 0.17 5.92 1.32 356.13
Soil/Fill Background Value 0.1 1 0.73 48.8

* Note: If there is only one sample performed, the actual sample
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Table A-1: Inorganic Results (Tuff) - SWMU 73-002

1996, 1997, and 1998 Sampling Data
Historical Information Report for Los Alamos National Laboratory

Sample ID Location ID Depth (ft) Media Antimony  Arsenic  Barium Calcium Selenium
(Units) (mg/kg) (mg/kg)  (mg/kg)  (mg/kg) (mg/kg)
0173-97-0333 73-02463 3.50-4.00 Qbt3 0.71 - - - -
0173-97-0337 73-02463 3.50-4.00 Qbt3 0.72 - - - -
RE73-99-0094 73-02207 5.50-6.00 Qbt3 3.2 80 17000 -
RE73-99-0109 73-10096 4.30-4.80 Qbt3 - - - 0.41
Count 2 1 1 1 1
Mean 0.72 3.20 80.00 17000.00 0.41
Min 0.71 3.20 80.00 17000.00 0.41
Max 0.72 3.20 80.00 17000.00 0.41
Std. Dev. 0.01
TINV
(0.10,n-1) 6.31
UCL95* 0.75 3.20 80.00 17000.00 0.41
Qbt 2,3,4 Background Value 0.5 2.79 46 2200 0.3

* Note: If there is only one sample performed, the actual sample data is used in place of the UCL95; Red/Bold indicates
value exceeds Background Value.

TableAl-InorgSumm

Page 5 of 5



Table A-2: Laboratory Results for Metals and Miscellaneous Parameters
Incinerator Ash Characterization Sampling - 2005
Historical Information Report for Los Alamos National Laboratory

Silver Arsenic Barium
Total Metals (mg/kg) Result RL Result RL Result
Previous Maximum 448 90 6280
RE-73-05-58824 4/18/2005 175 0.52 42 0.52 1170
RE-73-05-58825 4/19/2005 190 0.53 29.6 0.53 5030
RE-73-05-58826 4/19/2005 54.9 0.53 22.7 0.53 1490
RE-73-05-58827 4/19/2005 118 0.48 33.6 0.48 4150
RE-73-05-58828 4/19/2005 37.2 0.49 39.3 0.49 1550
RE-73-05-58829 4/19/2005
RE-73-05-58830 4/19/2005 54 0.51 26.1 0.51 1980
RE-73-05-58831 4/19/2005 49.5 0.53 19 0.53 1880
RE-73-05-58832 4/19/2005 35.6 0.53 20.5 0.53 1580
RE-73-05-58833 4/19/2005 119 0.48 26.8 0.48 2660
RE-73-05-58834 4/19/2005 56.9 0.53 26.3 0.53 1000
RE-73-05-58835 4/19/2005
RE-73-05-58836 4/19/2005 21.2 0.45 66.4 0.45 643
RE-73-05-58837 4/19/2005 15.4 0.47 133 0.47 575
RE-73-05-58838 4/19/2005 95.7 0.54 19.5 0.54 2600
RE-73-05-58839 4/19/2005 125 0.53 76 0.53 2870
RE-73-05-58840 4/19/2005 187 0.47 22.1 0.47 3490
RE-73-05-58841 4/19/2005
RE-73-05-58842 4/20/2005 63 0.5 29.8 0.5 1790
RE-73-05-58843 4/20/2005 59.6 0.5 56.4 0.5 1710
RE-73-05-58844 4/20/2005 73.3 0.56 451 0.56 1990
RE-73-05-58845 4/20/2005 78.2 0.53 138 0.53 1940
RE-73-05-58846 4/20/2005 102 0.51 21 0.51 3330
RE-73-05-58879 4/20/2005
Min 154 19 575
Max 190 138 5030
Mean 77.65 44.66 2171.4
TCLP Metals (mg/L)
Previous Maximum ND ND 1.45
RE-73-05-58824 4/18/2005 ND 0.05 ND 0.5 0.884
RE-73-05-58825 4/19/2005 ND 0.05 ND 0.5 1.65
RE-73-05-58826 4/19/2005 ND 0.05 ND 0.5 1.44
RE-73-05-58827 4/19/2005 ND 0.05 ND 0.5 2.4
RE-73-05-58828 4/19/2005 ND 0.05 ND 0.5 1.43
RE-73-05-58829 4/19/2005
RE-73-05-58830 4/19/2005 ND 0.05 ND 0.5 3.84
RE-73-05-58831 4/19/2005 ND 0.05 ND 0.5 1.18
RE-73-05-58832 4/19/2005 ND 0.05 ND 0.5 1.32
RE-73-05-58833 4/19/2005 ND 0.05 ND 0.5 0.939
RE-73-05-58834 4/19/2005 ND 0.05 ND 0.5 1.06
RE-73-05-58835 4/19/2005
RE-73-05-58836 4/19/2005 ND 0.05 ND 0.5 1.76
RE-73-05-58837 4/19/2005 ND 0.05 ND 0.5 1.62
RE-73-05-58838 4/19/2005 ND 0.05 ND 0.5 1.79
RE-73-05-58839 4/19/2005 ND 0.05 ND 0.5 1.59
RE-73-05-58840 4/19/2005 ND 0.05 ND 0.5 0.786
RE-73-05-58841 4/19/2005

RE-73-05-58842 4/20/2005 ND 0.05 ND 0.5 2.33

RL

5.2
53
53
4.8
4.9

5.1
53
53
4.8
53

45
4.7
54
53
4.7

5.6
53
5.1

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5

Beryllium
Result

0.27
0.21
0.34
0.37

2.4

0.39
0.28
0.28

1.2
0.74

0.11
0.089
0.33
0.33
0.2

0.33
0.26
0.25
0.25
0.17

0.089
2.4
0.43995

RL

0.26
0.27
0.27
0.24
0.24

0.25
0.27
0.27
0.24
0.27

0.22
0.23
0.27
0.27
0.23

0.25
0.25
0.28
0.27
0.25

Cadmium
Result
429

16.9
124
19.7

9
48.3

18.2
785
14.9

7.7
15.4

4.1
2.8
67.5
16.4
16.5

17.7
16.8
59

7.2

2.8
78.5
20.095

0.151

0.18
0.0912
0.105
0.0406
0.133

1.73
0.134
0.0403
0.0205
0.0316

0.0117
0.0112
0.16
0.095
0.0739

0.0719

RL

0.65
0.66
0.66

0.6
0.61

0.63
0.66
0.67

0.6
0.66

0.56
0.59
0.67
0.67
0.59

0.63
0.62
0.69
0.67
0.63

0.025
0.025
0.025
0.025
0.025

0.25
0.025
0.025
0.025
0.025

0.025
0.025
0.025
0.025
0.025

0.025

Cobalt
Result
37.8

16.2
179
138
113
18.3

40.3
15.1
13.2
17.3
17.7

41.9
49.7
10.1
14.8
14.4

16.4
16.8
16.5
40.2
18.6

10.1
49.7
21.025

RL

13
13
13
12
12

13
13
13
12
13

11
12
13
13
12

13
12
1.4
13
13



Table A-2: Laboratory Results for Metals and Miscellaneous Parameters
Incinerator Ash Characterization Sampling - 2005
Historical Information Report for Los Alamos National Laboratory

Chromium Copper Manganese

Total Metals (mg/kg) Result RL Result RL Result RL
Previous Maximum 133 6320 1960
RE-73-05-58824 4/18/2005 102 13 1620 2.6 1520 2.6
RE-73-05-58825 4/19/2005 74 13 993 2.7 1270 2.7
RE-73-05-58826 4/19/2005 77 13 1670 2.7 1230 2.7
RE-73-05-58827 4/19/2005 61.3 1.2 1270 1.2 895 2.4
RE-73-05-58828 4/19/2005 85.9 1.2 219000 243 21800 2.4
RE-73-05-58829 4/19/2005
RE-73-05-58830 4/19/2005 154 13 1330 25 2190 25
RE-73-05-58831 4/19/2005 88.5 13 4130 33 1330 2.7
RE-73-05-58832 4/19/2005 66.8 13 1930 13 1380 2.7
RE-73-05-58833 4/19/2005 107 1.2 1190 1.2 1750 2.4
RE-73-05-58834 4/19/2005 81.8 13 31500 3.3 2540 2.7
RE-73-05-58835 4/19/2005
RE-73-05-58836 4/19/2005 104 11 815 11 2050 2.2
RE-73-05-58837 4/19/2005 94.4 1.2 490 1.2 2330 2.3
RE-73-05-58838 4/19/2005 54.1 13 3260 6.7 859 2.7
RE-73-05-58839 4/19/2005 68.7 13 3820 133 2810 2.7
RE-73-05-58840 4/19/2005 85 1.2 1040 1.2 1050 2.3
RE-73-05-58841 4/19/2005
RE-73-05-58842 4/20/2005 85.9 13 2710 6.3 1580 25
RE-73-05-58843 4/20/2005 722 1.2 2360 1.2 1770 25
RE-73-05-58844 4/20/2005 67.7 14 536 14 974 2.8
RE-73-05-58845 4/20/2005 116 13 1640 13 2010 2.7
RE-73-05-58846 4/20/2005 66.5 13 2750 13 1130 25
RE-73-05-58879 4/20/2005

Min 54.1 490 859

Max 154 219000 21800

Mean 85.64 14202.7 26234

TCLP Metals (mg/L)
Previous Maximum 0.033
RE-73-05-58824 4/18/2005 ND 0.05
RE-73-05-58825 4/19/2005 ND 0.05
RE-73-05-58826 4/19/2005 ND 0.05
RE-73-05-58827 4/19/2005 ND 0.05
RE-73-05-58828 4/19/2005 ND 0.05
RE-73-05-58829 4/19/2005
RE-73-05-58830 4/19/2005 ND 0.05
RE-73-05-58831 4/19/2005 ND 0.05
RE-73-05-58832 4/19/2005 ND 0.05
RE-73-05-58833 4/19/2005 ND 0.05
RE-73-05-58834 4/19/2005 ND 0.05
RE-73-05-58835 4/19/2005
RE-73-05-58836 4/19/2005 ND 0.05
RE-73-05-58837 4/19/2005 ND 0.05
RE-73-05-58838 4/19/2005 ND 0.05
RE-73-05-58839 4/19/2005 ND 0.05
RE-73-05-58840 4/19/2005 ND 0.05
RE-73-05-58841 4/19/2005
RE-73-05-58842 4/20/2005 ND 0.05

Nickel

Result
236

203
96.3
79.7
43.7

146

633
125
131
115
295

220
219

7
98.6
215

234
189
115
215
792

43.7
792
212.115

RL

0.52
0.53
0.53
0.48
0.49

0.51
0.53
0.53
0.48
0.53

0.45
0.47
0.54
0.53
0.47

0.5
0.5
0.56
0.53
0.51

Lead
Result
13100

3330
6650
6700
2400
2460

6110
3950
2390
2500
8770

2840
4310
13700
33000
1950

3430
2220
2990
3690
1740

1740
33000
5756.5

4.1

3.14
0.786
2.39
6.29
2.56

3.33
4.37
1.08
0.633
0.63

0.792
0.316
2.47
1.47
1.44

0.817

RL

1.6
1.6
1.6
0.72
0.73

15
0.79
0.8
0.72

0.67
0.7

0.7

3.8
0.74
0.83

0.8
0.76

0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25

Antimony
Result
159

334
52.1
48.4
32.8
278

731
278
29.1
29.8

123

36.2
247
116
543
19.9

32.6
273
17.2
64.7
29.8

17.2
543
69.435

RL

0.52
0.53
0.53
0.48
0.49

0.51
0.53
0.53
0.48
0.53

0.45
0.47
0.54
0.53
0.47

0.5
0.5
0.56
0.53
0.51



Table A-2: Laboratory Results for Metals and Miscellaneous Parameters
Incinerator Ash Characterization Sampling - 2005
Historical Information Report for Los Alamos National Laboratory

Selenium Thallium Vanadium

Total Metals (mg/kg) Result RL Result RL Result RL
Previous Maximum 3.8 10.6 65
RE-73-05-58824 4/18/2005 11 0.52 0.54 0.26 16.1 2.6
RE-73-05-58825 4/19/2005 1.6 0.53 ND 0.27 12.8 2.7
RE-73-05-58826 4/19/2005 11 0.53 ND 0.27 15.3 2.7
RE-73-05-58827 4/19/2005 0.89 0.48 ND 0.24 14.1 2.4
RE-73-05-58828 4/19/2005 0.92 0.49 ND 0.24 24.7 2.4
RE-73-05-58829 4/19/2005
RE-73-05-58830 4/19/2005 0.81 0.51 ND 0.25 20.9 25
RE-73-05-58831 4/19/2005 17 0.53 ND 0.27 17.2 2.7
RE-73-05-58832 4/19/2005 0.68 0.53 ND 0.27 17.1 2.7
RE-73-05-58833 4/19/2005 0.57 0.48 ND 0.24 12.9 2.4
RE-73-05-58834 4/19/2005 2 0.53 ND 0.27 12.6 2.7
RE-73-05-58835 4/19/2005
RE-73-05-58836 4/19/2005 0.45 0.45 ND 0.22 3.8 22
RE-73-05-58837 4/19/2005 0.64 0.47 ND 0.23 4.1 2.3
RE-73-05-58838 4/19/2005 12 0.54 ND 0.27 145 2.7
RE-73-05-58839 4/19/2005 17 0.53 ND 0.27 15.1 2.7
RE-73-05-58840 4/19/2005 0.94 0.47 ND 0.23 14.1 2.3
RE-73-05-58841 4/19/2005
RE-73-05-58842 4/20/2005 2.2 0.5 ND 0.25 16.6 25
RE-73-05-58843 4/20/2005 1.6 0.5 0.31 0.25 15.3 25
RE-73-05-58844 4/20/2005 0.93 0.56 ND 0.28 10.1 2.8
RE-73-05-58845 4/20/2005 0.55 0.53 ND 0.27 8.6 2.7
RE-73-05-58846 4/20/2005 0.85 0.51 ND 0.25 14.8 25
RE-73-05-58879 4/20/2005

Min 0.45 0.31 3.8

Max 2.2 0.54 24.7

Mean 1.1215 0.425 14.035

TCLP Metals (mg/L)
Previous Maximum ND
RE-73-05-58824 4/18/2005 ND 0.5
RE-73-05-58825 4/19/2005 ND 0.5
RE-73-05-58826 4/19/2005 ND 0.5
RE-73-05-58827 4/19/2005 ND 0.5
RE-73-05-58828 4/19/2005 ND 0.5
RE-73-05-58829 4/19/2005
RE-73-05-58830 4/19/2005 ND 0.5
RE-73-05-58831 4/19/2005 ND 0.5
RE-73-05-58832 4/19/2005 ND 0.5
RE-73-05-58833 4/19/2005 ND 0.5
RE-73-05-58834 4/19/2005 ND 0.5
RE-73-05-58835 4/19/2005
RE-73-05-58836 4/19/2005 ND 0.5
RE-73-05-58837 4/19/2005 ND 0.5
RE-73-05-58838 4/19/2005 ND 0.5
RE-73-05-58839 4/19/2005 ND 0.5
RE-73-05-58840 4/19/2005 ND 0.5
RE-73-05-58841 4/19/2005

RE-73-05-58842 4/20/2005 ND 0.5

Zinc
Result
7170

8220
3020
4360
4450
11300

4880
43000
3940
3760
9830

939
823
4630
4370
5500

6460
6120
2040
1710
2190

823
43000
6577.1

37.4
19.4
39.1
19.2
40.5

35.1
42.4
30.3
249
57.2

51
85
36.7
33.7
67.5

RL

131
133
2.7
2.4
122

25
26.5
2.7
2.4
133

55.9
58.6
2.7
2.7
2.3

126
25
2.8

66.7
2.5

0.1
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.1
0.5

0.1
0.1
0.1
0.1
0.5

0.1

Mercury
Result
19

0.62

0.7
0.9
0.92

1.6
1.4
17
21
1.6

0.71
0.28
0.56
1.2
0.6

0.79
15
0.7
0.5

0.33

0.28
2.1
0.98473684

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND

RL

0.044

0.044
0.04
0.041

0.042
0.044
0.044

0.08
0.044

0.037
0.039
0.045
0.044
0.039

0.042
0.041
0.046
0.045
0.042

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

pH

8.1

8.3

Flash
Point

>60

>60

>60

>60



Table A-2: Laboratory Results for Metals and Miscellaneous Parameters
Incinerator Ash Characterization Sampling - 2005
Historical Information Report for Los Alamos National Laboratory

Paint Filter % Moisture Reactive Cyanide Reactive Sulfide Bulk Density (g/cm3;

Total Metals (mg/kg) Test Result RL Result RL Result RL Dry Wet
Previous Maximum
RE-73-05-58824 4/18/2005
RE-73-05-58825 4/19/2005
RE-73-05-58826 4/19/2005
RE-73-05-58827 4/19/2005
RE-73-05-58828 4/19/2005
RE-73-05-58829 4/19/2005 Pass 235 0.1 0.052 0.065 ND 5.8 0.74 0.99
RE-73-05-58830 4/19/2005
RE-73-05-58831 4/19/2005
RE-73-05-58832 4/19/2005
RE-73-05-58833 4/19/2005
RE-73-05-58834 4/19/2005
RE-73-05-58835 4/19/2005 Pass 238 0.1 0.092 0.066 ND 5.8 0.66 0.91
RE-73-05-58836 4/19/2005
RE-73-05-58837 4/19/2005
RE-73-05-58838 4/19/2005
RE-73-05-58839 4/19/2005
RE-73-05-58840 4/19/2005
RE-73-05-58841 4/19/2005 Pass 19.6 0.1 0.062 0.062 ND 5.5 0.86 1.04
RE-73-05-58842 4/20/2005
RE-73-05-58843 4/20/2005
RE-73-05-58844 4/20/2005
RE-73-05-58845 4/20/2005
RE-73-05-58846 4/20/2005
RE-73-05-58879 4/20/2005 Pass 223 0.1 0.14 0.064 ND 5.7

Min

Max

Mean

TCLP Metals (mg/L)

Previous Maximum

RE-73-05-58824 4/18/2005
RE-73-05-58825 4/19/2005
RE-73-05-58826 4/19/2005
RE-73-05-58827 4/19/2005
RE-73-05-58828 4/19/2005
RE-73-05-58829 4/19/2005
RE-73-05-58830 4/19/2005
RE-73-05-58831 4/19/2005
RE-73-05-58832 4/19/2005
RE-73-05-58833 4/19/2005
RE-73-05-58834 4/19/2005
RE-73-05-58835 4/19/2005
RE-73-05-58836 4/19/2005
RE-73-05-58837 4/19/2005
RE-73-05-58838 4/19/2005
RE-73-05-58839 4/19/2005
RE-73-05-58840 4/19/2005
RE-73-05-58841 4/19/2005

RE-73-05-58842 4/20/2005



Table A-3: Organic Results (Ash) - SWMU 73-002

1996, 1997, and 1998 Sampling Data
Historical Information Report for Los Alamos National Laboratory

Bis (2-
Aroclor- Benzo(a) - Benzo(b) - Benzo(k) ethylhéxyl) Dichloro - Dichloro - Dichloro -
Sample ID  Location ID Depth (ft) Media Acetone 1254 Benzene  anthracene fluoranthene fluoranthene BHC[beta-] phthalate  Chrysene DDD[4,4-] DDE[4,4-] DDT[4,4-] benzene[1,2-] benzene[1,3-] benzene[1,4-]
0173-96-0304 73-02264  0.00-0.00 NA 0.046 0.0026 0.032 0.024
0173-96-0305 73-02260  0.00-0.70 NA 0.066 0.0057
0173-96-0307 73-02262  0.00-1.00 NA
0173-96-0309 73-02266  0.00-0.00 NA 0.002 0.019 0.02
0173-96-0314  73-02268  0.00-1.00 NA 0.17 0.043 0.047 0.03 0.022
0173-96-0316  73-02270  0.00-0.00 NA 0.059 0.0072 0.006 0.01
0173-96-0331  73-02252  0.10-0.30 NA 1.3 0.31 3.9
0173-96-0345 73-02268  0.00-1.00 NA 0.005 0.13 0.027 0.023
0173-96-0346  73-02270  0.00-0.00 NA 0.04 0.09 0.094 0.075 0.11 0.005
0173-97-0001 73-02268  1.20-2.20 NA
0173-97-0002 73-02268  0.50-1.00 NA
0173-97-0003 73-02261  0.50-1.00 NA
0173-97-0004 73-02261  3.50-4.50 NA 0.19 0.12 0.12
0173-97-0008 73-02268  1.20-2.20 NA 0.097 0.12 0.035 0.019
0173-97-0327 73-02465  3.20-3.70 NA
0173-97-0336  73-02464  7.00-7.50 NA
0173-97-0338  73-02464  7.00-7.50 NA
Count 2 6 1 2 1 1 1 2 2 1 9 7 1 1 1
Mean 0.05 0.09 0.00 0.07 0.09 0.08 0.00 0.16 0.08 1.30 0.05 0.57 0.12 0.12 0.01
Min 0.01 0.04 0.00 0.04 0.09 0.08 0.00 0.12 0.05 1.30 0.01 0.01 0.12 0.12 0.01
Max 0.10 0.17 0.00 0.09 0.09 0.08 0.00 0.19 0.11 1.30 0.31 3.90 0.12 0.12 0.01
Std. Dev. 0.07 0.05 0.03 0.05 0.04 0.10 1.47
TINV
(0.10,n-1) 6.31 2.02 6.31 6.31 6.31 1.86 1.94
UCL95 0.34 0.13 0.21 0.38 0.28 0.11 1.65
TableA3-OrganSumm Page 1 of 9



Table A-3: Organic Results (Ash) - SWMU 73-002

1996, 1997, and 1998 Sampling Data
Historical Information Report for Los Alamos National Laboratory

Heptachlorodi

Heptachlorodi

Heptachlorodi

Heptachlorodi

Heptachlorodi

Hexachlorodi

Hexachlorodi

Hexachlorodi

Hexachlorodi

Hexachlorodi

Hexachlorodi

benzodioxin benzodioxins benzofuran benzofuran benzofurans benzodioxin  benzodioxin benzodioxin  benzodioxins  benzofuran benzofuran
Sample ID  Location ID Depth (ft) Media  Endosulfan| Fluoranthene [1,2,3,4,6,7,8] (Total) [1,23,46,78] [1234,789] (Total) [1,23,478] [1,23678] [123789] (Total) [1,2,34,78] [1,23,6,7,8]
0173-96-0304  73-02264 0.00-0.00 NA
0173-96-0305  73-02260 0.00-0.70 NA
0173-96-0307  73-02262 0.00-1.00 NA
0173-96-0309  73-02266 0.00-0.00 NA
0173-96-0314  73-02268 0.00-1.00 NA 0.078
0173-96-0316  73-02270 0.00-0.00 NA
0173-96-0331  73-02252 0.10-0.30 NA
0173-96-0345  73-02268 0.00-1.00 NA
0173-96-0346  73-02270 0.00-0.00 NA
0173-97-0001  73-02268 1.20-2.20 NA 1.80E-10 0.33 0.098 0.0053 0.17 0.0062 0.024 0.022 0.18 0.012 0.011
0173-97-0002  73-02268 0.50-1.00 NA 1.80E-10 0.33 0.066 0.0064 0.11 0.0059 0.021 0.025 0.14 0.025 0.017
0173-97-0003  73-02261 0.50-1.00 NA 1.10E-09 1.8 0.13 0.011 0.25 0.014 0.056 0.065 0.46 0.023 0.021
0173-97-0004  73-02261 3.50-4.50 NA 0.0023 9.00E-10 1.6 0.35 0.0088 0.61 0.026 0.14 0.12 1 0.046 0.049
0173-97-0008  73-02268 1.20-2.20 NA 2.80E-10 0.51 0.071 0.004 0.15 0.0063 0.037 0.037 0.29 0.015 0.01
0173-97-0327  73-02465 3.20-3.70 NA 5.90E-11 0.11 0.011 0.00075 0.024 0.00067 0.0037 0.0033 0.03 0.0021 0.0019
0173-97-0336  73-02464 7.00-7.50 NA 4.90E-11 0.094 0.28 0.0099 0.34 0.016 0.02 0.041 0.27 0.43 0.14
0173-97-0338  73-02464 7.00-7.50 NA 7.60E-11 0.15 0.4 0.014 0.48 0.022 0.029 0.063 0.42 0.67 0.23
Count 1 1 8 8 8 8 8 8 8 8 8 8 8
Mean 0.00 0.08 0.000000 0.615500 0.175750 0.007519 0.266750 0.012134 0.041338 0.047038 0.348750 0.152888 0.059988
Min 0.00 0.08 0.000000 0.094000 0.011000 0.000750 0.024000 0.000670 0.003700 0.003300 0.030000 0.002100 0.001900
Max 0.00 0.08 0.000000 1.800000 0.400000 0.014000 0.610000 0.026000 0.140000 0.120000 1.000000 0.670000 0.230000
Std. Dev. 0.000000 0.685629 0.146296 0.004239 0.198362 0.008844 0.042605 0.035983 0.298780 0.253672 0.082000
TINV
(0.10,n-1) 1.894578 1.894578 1.894578 1.894578 1.894578 1.894578 1.894578 1.894578 1.894578 1.894578 1.894578
UCL95 0.000000 1.074758 0.273744 0.010358 0.399619 0.018058 0.069876 0.071140 0.548883 0.322806 0.114914

TableA3-OrganSumm
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Table A-3: Organic Results (Ash) - SWMU 73-002
1996, 1997, and 1998 Sampling Data

Historical Information Report for Los Alamos National Laboratory

Hexachlorodi

Hexachlorodi

Hexachlorodi

Isopropy!

Octachlorodi

Octachlorodi

Pentachlorodi

Pentachlorodi

Pentachlorodi

Pentachlorodi

Pentachlorodi

benzofuran benzofuran benzofurans toluene [4- Methylene benzodioxin benzofuran benzodioxin benzodioxins benzofuran benzofuran benzofurans
Sample ID  Location ID Depth (ft) Media [123789] [234678] (Total) 1 Chloride [1,2,3,4,6,7,89-] [12346,789] [12378] (Total) [1,2,3,7,8] [2,3,4,7,8] (Totals) Phenanthrene Pyrene

0173-96-0304  73-02264 0.00-0.00 NA 0.043

0173-96-0305  73-02260 0.00-0.70 NA 0.034

0173-96-0307  73-02262 0.00-1.00 NA 0.032

0173-96-0309  73-02266 0.00-0.00 NA 0.036

0173-96-0314  73-02268 0.00-1.00 NA 0.1 0.076

0173-96-0316  73-02270 0.00-0.00 NA 0.059

0173-96-0331  73-02252 0.10-0.30 NA 0.013

0173-96-0345  73-02268 0.00-1.00 NA 0.069

0173-96-0346  73-02270 0.00-0.00 NA 0.08 0.049

0173-97-0001  73-02268 1.20-2.20 NA 0.012 0.12 0.64 0.048 0.0082 0.1 0.014 0.021 0.24

0173-97-0002  73-02268 0.50-1.00 NA 0.018 0.15 0.68 0.031 0.0084 0.071 0.023 0.035 0.43

0173-97-0003  73-02261 0.50-1.00 NA 0.027 0.21 4.8 0.1 0.016 0.25 0.019 0.032 0.4

0173-97-0004  73-02261 3.50-4.50 NA 0.052 0.5 3.2 0.15 0.049 0.58 0.11 0.15 1.9 0.25

0173-97-0008  73-02268 1.20-2.20 NA 0.0098 0.1 1 0.043 0.013 0.15 0.015 0.02 0.27

0173-97-0327  73-02465 3.20-3.70 NA 0.029 0.29 0.00095 0.014 0.00066 0.00091 0.019

0173-97-0336  73-02464 7.00-7.50 NA 0.0061 0.14 1.4 0.06 0.56 0.43 0.54 6.3

0173-97-0338  73-02464 7.00-7.50 NA 0.01 0.2 2.1 0.096 0.87 0.75 0.84 9.6
Count 2 7 8 1 8 6 5 8 8 8 8 8 1 2
Mean 0.008050 0.065543 0.576125 0.01 0.06 1.76833 0.07440 0.03144 0.32438 0.17021 0.20486 2.39488 0.25 0.06
Min 0.006100 0.009800 0.029000 0.01 0.03 0.29000 0.03100 0.00095 0.01400 0.00066 0.00091 0.01900 0.25 0.05
Max 0.010000 0.200000 2.100000 0.01 0.10 4.80000 0.15000 0.09600 0.87000 0.75000 0.84000 9.60000 0.25 0.08
Std. Dev. 0.002758 0.074751 0.761247 0.02 1.81516 0.04984 0.03353 0.30831 0.27491 0.31329 3.58673 0.02
TINV
(0.10,n-1) 6.313749 1.943181 1.894578 1.89 2.01505 2.13185 1.89458 1.89458 1.89458 1.89458 1.89458 6.31
UCL95 0.020362 0.120444 1.086034 0.07 3.26156 0.12192 0.05391 0.53089 0.35435 0.41471 4.79739 0.15

TableA3-OrganSumm Page 3 of 9



Table A-3: Organic Results (Ash) - SWMU 73-002
1996, 1997, and 1998 Sampling Data

Historical Information Report for Los Alamos National Laboratory

Tetrachlorodi ~ Tetrachlorodi  Tetrachlorodi  Tetrachlorodi Trichloro Trichloro  Trimethyl
benzodioxin benzodioxins benzofuran benzofurans  Tetrachloro ethane Trichloro fluoro benzene
Sample ID  Location ID Depth (ft) Media [2,3,7,8] (Total) [2,3,7,8] (Total) ethene Toluene [1,1,1] ethene methane [1,3,5]
0173-96-0304  73-02264 0.00-0.00 NA 0.003 0.004 0.013
0173-96-0305  73-02260 0.00-0.70 NA 0.004 0.006 0.006 0.013
0173-96-0307  73-02262 0.00-1.00 NA 0.002 0.002 0.001 0.005
0173-96-0309  73-02266 0.00-0.00 NA 0.002 0.004 0.007 0.009
0173-96-0314  73-02268 0.00-1.00 NA 0.005 0.007 0.002 0.016
0173-96-0316  73-02270 0.00-0.00 NA 0.008 0.003 0.004 0.006
0173-96-0331  73-02252 0.10-0.30 NA 0.01
0173-96-0345  73-02268 0.00-1.00 NA 0.007 0.009 0.003 0.016
0173-96-0346  73-02270 0.00-0.00 NA 0.009 0.001 0.006 0.005 0.007
0173-97-0001  73-02268 1.20-2.20 NA 0.0033 0.1 0.029 0.51
0173-97-0002  73-02268 0.50-1.00 NA 0.0045 0.12 0.042 0.79
0173-97-0003  73-02261 0.50-1.00 NA 0.0064 0.27 0.032 0.57
0173-97-0004  73-02261 3.50-4.50 NA 0.037 0.71 0.35 5.4
0173-97-0008  73-02268 1.20-2.20 NA 0.0066 0.11 0.031 0.51
0173-97-0327  73-02465 3.20-3.70 NA 0.0084 0.0026 0.025
0173-97-0336  73-02464 7.00-7.50 NA 0.096 1.5 4.5 28
0173-97-0338  73-02464 7.00-7.50 NA 0.14 2.1 6.7 42
Count 7 8 8 8 8 1 8 7 8 1
Mean 0.04 0.61 1.46 9.73 0.01 0.001 0.01 0.00 0.01 0.01
Min 0.00 0.01 0.00 0.03 0.00 0.001 0.00 0.00 0.01 0.01
Max 0.14 2.10 6.70 42.00 0.01 0.001 0.01 0.01 0.02 0.01
Std. Dev. 0.05 0.78 2.62 16.13 0.00 0.00 0.00 0.00
TINV
(0.10,n-1) 1.94 1.89 1.89 1.89 1.89 1.89 1.94 1.89
UCL95 0.08 1.14 3.22 20.53 0.01 0.01 0.01 0.01

TableA3-OrganSumm
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Table A-3: Organic Results (Soil/Fill) - SWMU 73-002

1996, 1997, and 1998 Sampling Data
Historical Information Report for Los Alamos National Laboratory

Bis (2-
Benzo(a) - Benzo(a) - Benzo(b) - ethylhéxyl) Chlordane[a Chlordane[g
Sample ID  Location ID Depth (ft) Media Acenaphthene Acetone Anthracene  anthracene pyrene fluoranthene Benzoic Acid phthalate Ipha-] amma-] Chrysene  DDD[4,4-] DDE[4,4'-]
0173-96-0308 73-02255 0.00-0.50 Soil 0.0035 0.029
0173-96-0501 73-02326 14.00-15.00 Fill 0.025 0.028 0.038 0.31 0.089
0173-96-0502 73-02327 14.00-15.00 Fill 0.042 0.01
0173-97-0311 73-02451 0.10-0.50 Soil
0173-97-0321  73-02457 0.10-0.50 Soil 0.092
0173-97-0322  73-02458 0.10-0.50 Soil 0.043
0173-97-0323  73-02459 0.10-0.50 Soil
0173-97-0324  73-02460 0.10-0.50 Soil
0173-97-0325 73-02461 0.10-0.50 Soil 0.035 0.061 0.1 0.11 0.21 0.051 0.05 0.11
0173-97-0326  73-02462 0.10-0.50 Soil 0.78
RE73-99-0093 73-10098 7.50-7.75 Fill 0.0043
RE73-99-0102 73-10106 4.80-5.30 Fill 0.006
RE73-99-0104 73-10107 6.00-6.50 Fill 0.0046
Count 2 1 1 1 1 1 3 1 2 1 1 3 5
Mean 0.41 0.03 0.06 0.10 0.11 0.21 0.06 0.05 0.02 0.04 0.11 0.12 0.03
Min 0.04 0.03 0.06 0.10 0.11 0.21 0.04 0.05 0.00 0.04 0.11 0.01 0.00
Max 0.78 0.03 0.06 0.10 0.11 0.21 0.09 0.05 0.03 0.04 0.11 0.31 0.09
Std. Dev. 0.53 0.03 0.02 0.17 0.04
TINV
(0.10,n-1) 6.31 2.92 6.31 2.92 2.13
UCL95 2.76 0.11 0.09 0.40 0.06

TableA3-OrganSumm
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Table A-3: Organic Results (Soil/Fill) - SWMU 73-002
1996, 1997, and 1998 Sampling Data
Historical Information Report for Los Alamos National Laboratory

Heptachlorodi Heptachlorodi  Heptachlorodi Heptachlorodi  Heptachlorodi Hexachlorodi Hexachlorodi  Hexachlorodi Hexachlorodi

Di-n-butyl benzodioxin benzodioxins benzofuran benzofuran benzofurans benzodioxin benzodioxin benzodioxin benzodioxins
Sample ID  Location ID Depth (ft) Media DDT[4,4-]  phthalate  Fluoranthene  [1,2,3,4,6,7,8] (Total) [1,2,3,46,7,8] [12,34,7,8,9] (Total) [1.234,7,8] [1.23678] [1,23,78.9] (Total)
0173-96-0308  73-02255 0.00-0.50 Soll 0.034
0173-96-0501 73-02326 14.00-15.00 Fill 0.11
0173-96-0502  73-02327 14.00-15.00 Fill 0.021
0173-97-0311  73-02451 0.10-0.50 Soil 1.00E-12 0.00065
0173-97-0321  73-02457 0.10-0.50 Soll 3.50E-12 0.0069 0.0022 0.0041 0.0023
0173-97-0322  73-02458 0.10-0.50 Soil 5.00E-12 0.0099 0.0016 0.0029 0.00034 0.0027
0173-97-0323  73-02459 0.10-0.50 Soll 0.19
0173-97-0324  73-02460 0.10-0.50 Soil 1.40E-11 0.026 0.0033 0.0073 0.00027 0.00081 0.00085 0.0068
0173-97-0325 73-02461 0.10-0.50 Soll 0.077 0.24 1.00E-10 0.17 0.044 0.0043 0.12 0.0033 0.0068 0.0073 0.052
0173-97-0326  73-02462 0.10-0.50 Soil
RE73-99-0093 73-10098 7.50-7.75 Fill
RE73-99-0102 73-10106 4.80-5.30 Fill 0.19
RE73-99-0104 73-10107 6.00-6.50 Fill 0.03
Count 5 2 1 5 4 5 1 4 2 3 2 4
Mean 0.08 0.13 0.24 2.47E-11 5.32E-02 1.04E-02 4.30E-03 3.36E-02 1.79E-03 2.65E-03 4.08E-03 1.60E-02
Min 0.02 0.08 0.24 1.00E-12 6.90E-03 6.50E-04 4.30E-03 2.90E-03 2.70E-04 3.40E-04 8.50E-04 2.30E-03
Max 0.19 0.19 0.24 1.00E-10 1.70E-01 4.40E-02 4.30E-03 1.20E-01 3.30E-03 6.80E-03 7.30E-03 5.20E-02
Std. Dev. 0.07 0.08 4.24E-11 7.83E-02 1.88E-02 5.76E-02 2.14E-03 3.60E-03 4.56E-03 2.41E-02
TINV
(0.10,n-1) 2.13 6.31 2.13E+00 2.35E+00 2.13E+00 2.35E+00 6.31E+00 2.92E+00 6.31E+00 2.35E+00
UCL95 0.15 0.49 6.51E-11 1.45E-01 2.83E-02 1.01E-01 1.14E-02 8.72E-03 2.44E-02 4.43E-02
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Table A-3: Organic Results (Soil/Fill) - SWMU 73-002

1996, 1997, and 1998 Sampling Data

Historical Information Report for Los Alamos National Laboratory

Hexachlorodi

Hexachlorodi

Hexachlorodi

Hexachlorodi

Octachlorodi

Octachlorodi

Pentachlorodi

Pentachlorodi

Pentachlorodi

Pentachlorodi

benzofuran benzofuran benzofuran benzofurans benzodioxin benzofuran benzodioxin benzodioxins benzofuran benzofuran
Sample ID  Location ID Depth (ft) Media [1,234,78] [1236,78] [2346,78] (Total) Naphthalene  [1,2,3,4,6,7,8,9] [1,234,6,7,89-]  [12378] (Total) [1,2,3,7,8] [2,3,4,7,8-]
0173-96-0308  73-02255 0.00-0.50 Soll
0173-96-0501 73-02326 14.00-15.00 Fill
0173-96-0502  73-02327 14.00-15.00 Fill
0173-97-0311  73-02451 0.10-0.50 Soil 0.00071
0173-97-0321  73-02457 0.10-0.50 Soll 0.00066 0.00041 0.00032 0.02 0.0024 0.00066 0.00068
0173-97-0322  73-02458 0.10-0.50 Soil 0.0013 0.037 0.0025
0173-97-0323  73-02459 0.10-0.50 Soll
0173-97-0324  73-02460 0.10-0.50 Soil 0.00067 0.0021 0.028 0.082 0.005 0.00037 0.0016 0.00045
0173-97-0325 73-02461 0.10-0.50 Soll 0.0059 0.022 0.0085 0.32 0.041 0.61 0.055 0.0026 0.017 0.0022 0.0025
0173-97-0326  73-02462 0.10-0.50 Soil
RE73-99-0093 73-10098 7.50-7.75 Fill
RE73-99-0102 73-10106 4.80-5.30 Fill
RE73-99-0104 73-10107 6.00-6.50 Fill
Count 3 3 2 3 1 4 5 2 3 1 3
Mean 2.41E-03 8.17E-03 4.41E-03 1.16E-01 0.04 0.18725 0.01312 0.00149 0.00642 0.00220 0.00121
Min 6.60E-04 4.10E-04 3.20E-04 1.30E-03 0.04 0.02000 0.00071 0.00037 0.00066 0.00220 0.00045
Max 5.90E-03 2.20E-02 8.50E-03 3.20E-01 0.04 0.61000 0.05500 0.00260 0.01700 0.00220 0.00250
Std. Dev. 3.02E-03 1.20E-02 5.78E-03 1.77E-01 0.28304 0.02346 0.00158 0.00917 0.00112
TINV
(0.10,n-1) 2.92E+00 2.92E+00 6.31E+00 2.92E+00 2.35336 2.13185 6.31375 2.91999 2.91999
UCL95 7.51E-03 2.84E-02 3.02E-02 4.14E-01 0.52030 0.03549 0.00852 0.02189 0.00310

TableA3-OrganSumm
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Table A-3: Organic Results (Soil/Fill) - SWMU 73-002
1996, 1997, and 1998 Sampling Data
Historical Information Report for Los Alamos National Laboratory

Pentachlorodi

Tetrachlorodi

Tetrachlorodi

Tetrachlorodi

Tetrachlorodi

benzofurans benzodioxin benzodioxins benzofuran benzofurans
Sample ID  Location ID Depth (ft) Media (Totals) Phenanthrene Pyrene [2,3,7,8] (Total) [2,3,7,8] (Total)
0173-96-0308 73-02255 0.00-0.50 Soil
0173-96-0501 73-02326 14.00-15.00 Fill
0173-96-0502 73-02327 14.00-15.00 Fill
0173-97-0311 73-02451 0.10-0.50 Soil
0173-97-0321  73-02457 0.10-0.50 Soil 0.0094 0.0011 0.0031 0.026
0173-97-0322  73-02458 0.10-0.50 Soil 0.0019 0.00081 0.00085 0.0045
0173-97-0323  73-02459 0.10-0.50 Soil
0173-97-0324  73-02460 0.10-0.50 Soil 0.017 0.00073 0.00097 0.017
0173-97-0325 73-02461 0.10-0.50 Soil 0.089 0.21 0.32 0.00069 0.012 0.0062 0.093
0173-97-0326  73-02462 0.10-0.50 Soil
RE73-99-0093 73-10098 7.50-7.75 Fill
RE73-99-0102 73-10106 4.80-5.30 Fill
RE73-99-0104 73-10107 6.00-6.50 Fill
Count 4 1 1 1 4 4 4
Mean 0.02933 0.21 0.32 0.00 0.00 0.00 0.04
Min 0.00190 0.21 0.32 0.00 0.00 0.00 0.00
Max 0.08900 0.21 0.32 0.00 0.01 0.01 0.09
Std. Dev. 0.04026 0.01 0.00 0.04
TINV
(0.10,n-1) 2.35336 2.35 2.35 2.35
UCL95 0.07670 0.01 0.01 0.08

TableA3-OrganSumm
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Table A-3: Organic Results (Tuff) - SWMU 73-002

1996, 1997, and 1998 Sampling Data

Historical Information Report for Los Alamos National Laboratory

Sample ID  Location ID

Depth (ft)

Media

DDT[4,4']

Isopropy!
toluene [4-]

0173-97-0337  73-02463
RE73-99-0094 73-02207
RE73-99-0109  73-10096

3.50-4.00
5.50-6.00
4.30-4.80

Qbt 3
Qbt 3
Qbt 3

0.0076
0.0041

0.00076

TableA3-OrganSumm

Count

Mean

Min

Max

Std. Dev.
TINV
(0.10,n-1)
UCL95

0.01
0.00
0.01
0.00

6.31
0.02

1
7.60E-04
7.60E-04
7.60E-04
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Table A-4: Laboratory Results for Organic Compounds
Incinerator Ash Characterization Sampling - 2005

Historical Information Report for Los Alamos National Laboratory

Sample Name:
Matrix:
Sample Date:
Units:
VOCs
Bromomethane
Acetone

Methylene Chloride
Carbon Disulfide
2-Butanone (MEK)
Chloroform
Trichloroethene
Bromodichloromethane
Toluene
Chlorodibromomethane
Xylenes (total)
1,2,4-Trimethylbenzene
p-Isopropyltoluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

SVOCs
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
Nitrobenzene
2-Nitrophenol
Benzoic Acid
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
2-Methylnaphthalene
2,4,6-Trichlorophenol
2-Chloronaphthalene
Acenaphthylene
Acenaphthene
Dibenz(a,h)anthracene
Dibenzofuran
Fluorene

4-Chlorophenyl pheny! ether

N-Nitrosodiphenylamine
Pyrene

4-Bromophenyl phenyl ether

Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Fluoranthene
Benzo(a)anthracene
Chrysene

Bis(2-ethylhexyl)phthalate

Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Benzo(ghi)perylene
Di-n-butyl phthalate
Benzo(ghi)perylene

PCBs
Aroclor 1254

Dioxins/Furans
TEQ

RE73-05-58829

Ash

4/19/2005
(ug/kg)

Result

35
ND

160
170
ND
150
210
180
830
180
130
140
120
130
140
150
130

86
140
150
190
190
470
190
450
180
150
140
140
150
160

88
180
150
540
530
130
500
420

ND

0.0612

RL

410
410
410
410
410
410
2000
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
2000
410
410
410
410
410
410
410
410
410
410
410
830
830

a2

RE73-05-58835
Ash
4/19/2005
(ug/kg)

Result

4.7
ND

58

0.0742

RL

410
410
410
410
410
410
2000
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
2000
410
410
410
410
410
410
410
410
410
410
410
820
820

4

RE73-05-58841
Ash
4/19/2005
(ug/kg)
Result

2.4
ND

120

96

0.0768

410
410
410
410
410
410
2000
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
2000
410
410
410
410
410
410
410
410
410
410
410
830
830

i

RE73-05-58878
Ash
4/20/2005
(ug/kg)

Result

ND

RL

oo oror o oo oo oo ©

RE73-05-58879
Ash
4/20/2005
(ug/kg)

Result

380

0.0353

360
360
360
360
360
360
1700
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
1700
360
360
360
360
360
360
360
360
360
360
360
360
360

36



Table A-4: Laboratory Results for Organic Compounds
Incinerator Ash Characterization Sampling - 2005
Historical Information Report for Los Alamos National Laboratory

Sample Name:
Matrix:
Sample Date:
Units:
VOCs
Bromomethane
Acetone

Methylene Chloride
Carbon Disulfide
2-Butanone (MEK)
Chloroform
Trichloroethene
Bromodichloromethane
Toluene
Chlorodibromomethane
Xylenes (total)
1,2,4-Trimethylbenzene
p-Isopropyltoluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

SVOCs
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
Nitrobenzene
2-Nitrophenol

Benzoic Acid
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
2-Methylnaphthalene
2,4,6-Trichlorophenol
2-Chloronaphthalene
Acenaphthylene
Acenaphthene
Dibenz(a,h)anthracene
Dibenzofuran

Fluorene
4-Chlorophenyl pheny! ether
N-Nitrosodiphenylamine
Pyrene

4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Fluoranthene
Benzo(a)anthracene
Chrysene
Bis(2-ethylhexyl)phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Benzo(ghi)perylene
Di-n-butyl phthalate
Benzo(ghi)perylene

PCBs
Aroclor 1254

Dioxins/Furans
TEQ

RE73-05-58923

Water
4/20/2005
ug/L
Result

ND
ND

ND

RL

=
o N

PR RPRRREPRRRERRRUROG

10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10
10

RE73-05-58924
Water
4/20/2005
ug/L

Result

ND
3.4

ND

RL

10
50

N
o o

oo o 01 ool oo ot gl

10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10
10

Min

160
170

150
210
180
490
180
130
140
120
130
140
150
130

86
140
150
190
190
110
190
110
180
150
140
140
150
150

88
120
120
110
530
130
500
420

58

0.0353

Max

160
170
3.1
150
210
180
830
180
130
140
120
130
140
150
130
86
140
150
190
190
470
190
450
180
200
140
300
150
160
330
180
150
540
530
340
500
420

380

0.0768

TCLP
(ug/L)

200000
6000
500

7500

7500

2000

500

2000

130
100000

Pass/Fail

NA
NA
NA
NA
Pass
Pass
Pass
NA
NA
NA
NA
NA
NA
NA
Pass

NA
Pass
NA
NA
Pass
NA
NA
NA
NA
Pass
NA
Pass
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
Pass
Pass
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA



Table A-5: Radiological Results (Ash) - SWMU 73-002
1996, 1997, and 1998 Sampling Data
Historical Information Report for Los Alamos National Laboratory

Location Gross Gross Gross
Sample ID ID Depth (ft) Media alpha beta gamma Cs-137 Pu-239 U-234 U-235 U-238 Tritium
(Units) (pCilg) (pCilg) (pCilg) (pCilg)  (pCilg)  (pCilg)  (pCilg)  (pCifg)  (pCilml)

0173-96-0331 73-02252  0.1-0.3 NA - - - 0.08
0173-96-0331 73-02252  0.10-0.30 NA 8.9 6.7 6.65 -
0173-96-0305 73-02260 0.00-0.70 NA 6.4 7.7 6.98 -
0173-96-0307 73-02262 0.00-1.00 NA 2.88 - 224 -
0173-96-0304 73-02264  0.00-0.00 NA 4.7 7.8 5.32 -
0173-96-0309 73-02266 0.00-0.00 NA 11.6 8.8 5.33 -
0173-96-0314 73-02268 0.00-1.00 NA 8.7 9.4 711 -
0173-96-0345 73-02268 0.00-1.00 NA 10.7 9 6.21 -
0173-96-0316 73-02270  0.00-0.00 NA 2.94 5.6 3.99 -
0173-96-0346 73-02270  0.00-0.00 NA - 5.2 2.48 -
0173-97-0331 73-02467  0.10-0.50 NA 22.2 13.8 9.15 - - 12.57 0.5 8.84
0173-97-0332 73-02468  0.1-0.5 NA - - - 0.239 - - - -
0173-97-0332 73-02468 0.10-0.50 NA 19.8 21.4 8.89 - - 17.1 0.771 15.93
RE73-98-0001 73-10000 0.00-0.50 NA - - - - - 5.37 0.308 251
RE73-98-0001 73-10000 0-0.5 NA - - - 151 2.54 - - -
RE73-98-0002 73-10000 0.00-0.50 NA - - - - - 4.9 0.578 2.23
RE73-98-0002 73-10000 0-0.5 NA - - - 1.45 25 - - -
RE73-98-0003 73-10001  0.00-0.50 NA - - - - - 3.84 0.352 1.98
RE73-98-0003 73-10001 0-0.5 NA - - - 0.98 0.522 - - -
RE73-98-0066 73-10002  0.00-0.50 NA - - - - - 2.82 0.219 1.44
RE73-98-0066 73-10002 0-0.5 NA - - - 0.87 0.801 - - -
RE73-98-0004 73-10003  0.00-0.50 NA - - - - - 14.15 0.765 6.6
RE73-98-0004 73-10003 0-0.5 NA - - - - 1.228 - - -
RE73-98-0005 73-10004 0.00-0.50 NA - - - - - 14.53 0.966 11.62
RE73-98-0005 73-10004 0-0.5 NA - - - 0.34 0.731 - - -
RE73-98-0006 73-10005 0.00-0.50 NA - - - - - 9.41 0.783 8.11
RE73-98-0006 73-10005 0-0.5 NA - - - - 0.709 - - -
RE73-98-0007 73-10006 0.00-0.50 NA - - - - - 5.89 0.523 431
RE73-98-0007 73-10006 0-0.5 NA - - - 0.32 1.82 - - -
RE73-98-0008 73-10007  0.00-0.50 NA - - - - - 4.97 0.289 4.32
RE73-98-0008 73-10007 0-0.5 NA - - - 0.26 1.052 - - -
RE73-98-0009 73-10008  0.00-0.50 NA - - - - - 3.15 0.211 241
RE73-98-0009 73-10008 0-0.5 NA - - - 0.5 0.469 - - -
RE73-98-0010 73-10009  0.00-0.50 NA - - - - - 3.53 0.219 2.83
RE73-98-0010 73-10009 0-0.5 NA - - - 0.33 0.363 - - -
RE73-98-0011 73-10010 0.00-0.50 NA - - - - - 5.7 0.439 457
RE73-98-0011 73-10010 0-0.5 NA - - - 0.38 0.627 - - -
RE73-98-0012 73-10011 0.00-0.50 NA - - - - - 6.71 0.353 4.12
RE73-98-0012 73-10011 0-0.5 NA - - - - 1.95 - - -
RE73-98-0027 73-10026  0.00-0.50 NA - - - - - 1.62 0.082 15
RE73-98-0027 73-10026 0-0.5 NA - - - 0.35 1.242 - - -
RE73-98-0028 73-10027  0.00-0.50 NA - - - - - 1.45 0.085 1.332
RE73-98-0028 73-10027 0-0.5 NA - - - - 0.202 - - -
RE73-98-0029 73-10028 0.00-0.50 NA - - - - - 1.298 0.086 1.253
RE73-98-0029 73-10028 0-0.5 NA - - - - 0.088 - - -
RE73-98-0030 73-10029 0.00-0.50 NA - - - - - 2.88 0.201 2.26
RE73-98-0030 73-10029 0-0.5 NA - - - - 0.51 - - -
RE73-98-0031 73-10030 0.00-0.50 NA - - - - - 1.49 0.083 1.281
RE73-98-0031 73-10030 0-0.5 NA - - - - 0.273 - - -
RE73-98-0032 73-10031  0.00-0.50 NA - - - - - 1.86 0.158 1.69
RE73-98-0032 73-10031 0-0.5 NA - - - 0.53 0.225 - - -
RE73-98-0033 73-10032  0.00-0.50 NA - - - - - 2.67 0.226 2.23
RE73-98-0033 73-10032 0-0.5 NA - - - 0.43 0.353 - - -
RE73-98-0034 73-10033  0.00-0.50 NA - - - - - 1.43 0.129 1.205
RE73-98-0034 73-10033 0-0.5 NA - - - 0.42 0.218 - - -
RE73-98-0035 73-10034  0.00-0.50 NA - - - - - 3.18 0.306 2.98
RE73-98-0035 73-10034 0-0.5 NA - - - 0.36 0.322 - - -
RE73-98-0068 73-10034  0.00-0.50 NA - - - - - 3.04 0.216 2.61
RE73-98-0068 73-10034 0-0.5 NA - - - 0.27 0.546 - - -
RE73-98-0036 73-10035 0.00-0.50 NA - - - - - 4 0.409 3.48
RE73-98-0036 73-10035 0-0.5 NA - - - 0.42 0.48 - - -
RE73-98-0037 73-10036 0.00-0.50 NA - - - - - 5.25 0.383 4.92
RE73-98-0037 73-10036 0-0.5 NA - - - 0.29 0.346 - - -
RE73-98-0038 73-10037  0.00-0.50 NA - - - - - 1.312 0.131 1.215
RE73-98-0038 73-10037 0-0.5 NA - - - 0.29 0.115 - - -

Count 10 10 11 20 26 28 28 28 1

Mean 9.88 9.54 5.85 0.53 0.78 5.22 0.35 3.92 0.08

Min 2.88 5.20 2.24 0.24 0.09 1.30 0.08 121 0.08

Max 22.20 21.40 9.15 151 2.54 17.10 0.97 15.93 0.08

Std. Dev. 6.60 4.81 2.28 0.38 0.70 4.38 0.24 3.48

TINV

(0.10,n-1) 1.833 1.833 1.812 1.729 1.708 1.703 1.703 1.703

UCL95* 13.71 12.33 7.10 0.67 1.01 6.63 0.43 5.04 0.08

Soil Background Value 1.65 0.054 2.59 0.2 2.29 0.76

* Note: Red/Bold indicates value exceeds Background Value.

TableA5-RadSumm

If there is only one sample result, that result is used for comparison to the Background Value.
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Table A-5: Radiological Results (Soil/Fill) - SWMU 73-002

1996, 1997, and 1998 Sampling Data

Historical Information Report for Los Alamos National Laboratory

Location Gross Gross Gross
Sample ID ID Depth (ft) Media alpha beta gamma  Tritium
(Units) (pCilg) (pCilg) (pCilg) (pCi/ml)
0173-96-0302 73-02253  0.00-0.50 Soil 0.66 1.04 8.08 -
0173-96-0320 73-02254  0.00-0.50 Soll 3.55 3.6 14.1 0.054
0173-96-0308 73-02255 0.00-0.50 Soil 3.07 4.33 16.5 0.064
0173-96-0501 73-02326 14.00-15.00 Fill 6.02 3.15 12.3 -
0173-96-0502 73-02327 14.00-15.00 Fill 2.44 1.42 13 -
Count 5 5 5 2
Mean 3.15 271 12.80 0.06
Min 0.66 1.04 8.08 0.05
Max 6.02 4.33 16.50 0.06
Std. Dev. 1.94 1.42 3.08 0.01
TINV
(0.10,n-1) 2.132 2.132 2.132 6.314
UCL95 5.00 4.06 15.73 0.09
Soil Background Value 0.76

TableA5-RadSumm
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Table A-6: Laboratory Results for Radionuclides

Incinerator Ash Characterization Sampling - 2005

Historical Information Report for Los Alamos National Laboratory

Sample ID Am-241 U-234 U-235 U-238 Pu-238 Pu-239 Ra-226 Ra-224 Th-234 Cs-137

Units in pCi/g Location Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC
RE-73-05-58842/43 B3 0.036 0.015| 9.090 0.030| 0.360 0.021| 7.160 0.010| 0.017 0.034| 1.070 0.020| 6.240 1.100| 2.440 1.600| 5.050 1.000| 0.048 0.095
RE-73-05-58844/45 Ash 0.029 0.010( 1.700 0.020| 0.081 0.025| 1.360 0.017| 0.017 0.034| 0.143 0.027| 1.950 0.940| 2.190 1.400( 0.600 1.200( 0.138 0.060
RE-73-05-58846 B4 0.012 0.023| 3.290 0.020| 0.157 0.025| 2.770 0.017| 0.017 0.034| 0.296 0.027| 2.060 0.830| 0.700 1.400| 1.340 0.670| 0.030 0.060
RE73-05-58824 C3 East 0.035 0.029( 8.410 0.050| 0.400 0.023| 7.640 0.030|] 0.015 0.030| 0.360 0.014| 4.740 0.800| 2.900 1.600( 3.870 0.890( 0.039 0.077
RE73-05-58825 C3 West 0.014 0.027| 12.400 0.040| 0.458 0.047| 5.780 0.040| 0.015 0.030| 2.340 0.030| 4.910 1.900| 0.550 1.100| 2.390 0.700| 0.050 0.100
RE73-05-58826 C2 East 0.024 0.016( 8.220 0.044| 0.475 0.041] 7.010 0.020| 0.010 0.020| 0.475 0.017| 6.210 1.300| 2.040 1.800| 4.330 1.000( 0.055 0.110
RE73-05-58827 C2 West 0.010 0.019| 9.970 0.030| 0.494 0.023| 6.970 0.040| 0.010 0.020| 0.544 0.006| 6.910 2.400| 5.400 2.300| 5.490 1.200| 0.070 0.140
RE73-05-58828 C1l 0.037 0.019( 5.230 0.030| 0.267 0.052| 3.310 0.050| 0.022 0.044| 1.680 0.023| 6.650 2.200| 2.340 1.600( 5.220 0.930( 0.050 0.100
RE73-05-58830 D2 0.023 0.019| 5540 0.030| 0.264 0.022| 4.990 0.040| 0.010 0.020| 0.375 0.016| 3.360 1.100| 0.700 1.400| 2.200 0.930| 0.060 0.120
RE73-05-58831 D3 0.009 0.018( 20.000 0.020| 1.060 0.040| 18.700 0.040| 0.010 0.020| 0.310 0.006| 8.120 2.600| 2.300 1.600( 7.500 1.100( 0.045 0.089
RE73-05-58832 D3 0.003 0.006/ 3.540 0.040| 0.193 0.039| 2.610 0.040| 0.010 0.020| 0.236 0.014| 2.810 0.940| 2.110 1.500| 1.790 0.860| 0.036 0.071
RE73-05-58833 E3 0.010 0.020( 1.590 0.040| 0.057 0.041] 1.240 0.020| 0.015 0.030| 0.219 0.018| 3.970 1.100| 2.040 1.700( 2.970 1.000( 0.046 0.092
RE73-05-58834 E3 0.020 0.039| 1.730 0.040| 0.092 0.025| 1.150 0.050| 0.017 0.033| 0.186 0.007| 0.650 1.300| 1.990 1.500| 0.550 1.100| 0.045 0.090
RE73-05-58836 D4 0.014 0.027( 2.240 0.030| 0.106 0.043] 1.930 0.050| 0.015 0.030| 0.104 0.017| 1.900 0.810| 1.150 1.100( 1.060 0.670( 0.092 0.056
RE73-05-58837 c4 0.011 0.021| 1.680 0.040| 0.089 0.024| 1.450 0.020| 0.010 0.020| 0.100 0.006| 1.370 0.580| 1.130 0.940| 1.000 0.520| 0.025 0.050
RE73-05-58838 B1 0.011 0.022( 37.300 0.200| 2.020 0.110| 31.200 0.200| 0.010 0.020| 0.848 0.013| 25.200 4.700| 0.900 1.800( 21.100 1.500( 0.060 0.120
RE73-05-58839 B2 0.019 0.038| 7.400 0.040| 0.340 0.050| 4.840 0.030| 0.010 0.019| 0.455 0.011| 4.390 0.990| 2.490 1.600| 2.490 1.000| 0.048 0.095
RE73-05-58840 B3 0.019 0.037] 3.030 0.060] 0.194 0.056] 2.420 0.050| 0.010 0.02] 0.842 0.006] 1.640 1.4| 0.700 1.400| 1.160 0.78] 0.060 0.12
Primary Emission Alpha Alpha Alpha Alpha Alpha Alpha Alpha Alpha Alpha Beta
Count 18 18 18 18 18 18 18 18 18 18
Detects >MDC 6 18.000 18 18.000 0 18.000 17 13 16 2
Mean 0.018 7.909 0.395 6.252 0.013 0.588 5171 1.893 3.895 0.055
Min 0.003 1.590 0.057 1.150 0.010 0.100 0.650 0.550 0.550 0.025
Max 0.037 37.300 2.020 31.200 0.022 2.340 25.200 5.400 21.100 0.138
Std. Dev. 0.010 8.748 0.470 7.478 0.004 0.595 5.459 1.156 4.726 0.026
TINV (0.10,n-1) 1.740 1.740 1.740 1.740 1.740 1.740 1.740 1.740 1.740 1.740
UCL95 0.023 11.496 0.588 9.318 0.015 0.832 7.409 2.367 5.833 0.066
Background (UTL)
BV 0.013 2.59 0.2 2.29 0.023 0.054 2.59 2.33 2.29 1.65
Detects >BV 6 13 10 13 0 18 12 5 10 0
Mean/BV 1.42 3.05 1.97 2.73 0.58 10.89 2.00 0.03
UCL95/BV 1.74 4.44 2.94 4.07 0.64 15.40 2.86 0.04
1999 Report Comparison
UCL-95 0.16 7.2 0.4 52 0.005 13 53 0.49
Max 1.33 17.1 0.97 15.9 0.066 2.82 11.1 151
UCL95/'99 UCL95 0.14 1.60 1.47 1.79 2.96 0.64 1.40 0.13




A-7

Inorganic Sample Data Comparison for Various Areas

Analyte | Incinerator | Soil Beneath | Outside Ash | Drainages BV
Ash Cans Perimeter

Antimony 69.4 Not Sampled | Not Sampled 11 0.83
Cadmium 20.1 12.2 0.73 0.57 0.4
Lead 5757 106.3 54.5 48 22.3
Mercury 0.99 Not Sampled 0.19 0.12 0.1
Silver 77.7 Not Sampled 5.63 2.3 1
Thallium 0.43 Not Sampled 0.77 1.12 0.73

LANL HIR Final (8-17-05)2.doc

=] Technical
Solutions, Inc.



A-8 Radionuclide Sample Date Comparison for Various Areas

Analyte Incinerator Drainages BV
Ash

Gross Alpha 11.2 2.43 N/A
Gross Beta 13.3 2.99 N/A
Cesium 137 0.055 Not Sampled 1.65
Radium 226 5.17 Not Sampled 2.59
Plutonium 239 0.59 Not Sampled 0.054
Uranium 234 7.91 Not Sampled 2.59
Tritium Not Sampled 0.06 0.08*

*Note: Value calculated based on 10% moisture

LANL HIR Final (8-17-05)2.doc

Innovative
Technical
Solutions, Inc.



TO VIEW THE DATABASE
THAT ACCOMPANIES
THIS DOCUMENT
PLEASE CALL THE
HAZARDOUS WASTE
BUREAU AT 505-476-6000
TO MAKE AN
APPOINMENT
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usl SAMPLE_| SAMPLE_" FLD_PREF FLD_MATF Fl

588242 RE73-05-5 SS
588252 RE73-05-5 SS
588262 RE73-05-5 SS
588272 RE73-05-5 SS
588282 RE73-05-5 SS
588292 RE73-05-5 SS
588302 RE73-05-5 SS
588312 RE73-05-5 SS
588322 RE73-05-5 SS
588332 RE73-05-5 SS
588342 RE73-05-5 SS
588352 RE73-05-5 SS
588362 RE73-05-5 SS
588372 RE73-05-5 SS
588382 RE73-05-5 SS
588392 RE73-05-5 SS
588402 RE73-05-5 SS
588412 RE73-05-5 SS
588422 RE73-05-5 SS
588432 RE73-05-5 SS
588442 RE73-05-5 SS
588452 RE73-05-5 SS
588462 RE73-05-5 SS
588782 RE73-05-5 DC
588792 RE73-05-5 SS
589202 RE73-05-5 DC
589212 RE73-05-5 DC
589232 RE73-05-5 DC
589242 RE73-05-5 DC

Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: NASH
Not Applic: S

Not Applic: NASH
Unfiltered W

Unfiltered W

Unfiltered W

Unfiltered W

N A
NA CLN NA
NA CLN NA
NA CLN NA
NA CLN NA
NA CLN NA
NA CLN NA
NA CLN NA
NA CLN NA
NA CLN NA
NA CLN NA
NA CLN NA
NA CLN NA
NA CLN NA
NA CLN NA
NA CLN NA
NA CLN NA
NA CLN NA
NA CLN NA
FD Qc NA
NA CLN NA
FD Qc NA
NA CLN NA
FTB Qc NA
NA CLN NA
FR Qc NA
FR Qc NA
FR Qc NA
FR Qc NA

zzzzzzzzzzzZzZZ2Z22Z222222222222

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

COO0OOrOOOOOOrROOOOONOOOOONOOOOO

SAMPLE_INFO

LD_QC_1SAMPLE_{ COMPOS_EXCAV_FL EVAL_CL2 TOP_DEP' BOTTOM_ UOM
A CLN N

5FT
3FT
5FT
2FT
3FT
3FT
25FT
5FT
25FT
4FT
5FT
3FT
3FT
3FT
25FT
3FT
5FT
2FT
6 FT
6 FT
2FT
2FT
3FT
0FT
2FT
0FT
0FT
0FT
0FT

Page 1

LOCATION START_D/ COMMENTS
2005-04-1¢ Sunny, warm ~77 degrees. Desc: Ash mixed w/metallic debris and glass. Location: Grid C

73-24452
73-24453
73-24454
73-24455
73-24456
73-24454
73-24457
73-24458
73-24459
73-24460
73-24461
73-24458
73-24462
73-24463
73-24464
73-24465
73-24466
73-24465
73-24467
73-24467
73-24469
73-24469
73-24471

NA
73-24467
NA
NA
NA
NA

2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005

-04-1¢ Desc:
-04-1¢ Desc:
-04-1¢ Desc:
-04-1¢ Desc:
-04-1¢ Desc:
-04-1¢ Desc:
-04-1¢ Desc:
-04-1¢ Desc:
-04-1¢ Desc:
-04-1¢ Desc:
-04-1¢ Desc:
-04-1¢ Desc:
-04-1¢ Desc:
-04-1¢ Desc:
-04-1¢ Desc:
-04-1¢ Desc:
-04-1¢ Desc:
-04-2( Desc;
-04-2( Desc:
-04-2( Desc:
-04-2( Desc:
-04-2( Desc:

Ash mixed w/ glass ang metal. Location: Grid C-3 west

Ash mixed w/glass and metal debris. Location: Grid C2 (east)

Ash mixed w/glass and metal debris. Location: Grid C2 (west)

Ash mixed w/glass and debris. Location: Grid C-1

Ash mixed w/glass and metallic debris. Location: Composite of Grids C1, C2, and C
Ash mixed w/glass and metallic debris. Location: D2

Ash mixed w/glass and metallic debris. Location: D3

Ash mixed w/glass and metallic debris. Location: D3

Ash mixed w/glass and metallic debris. Location: E3

Ash mixed w/glass and metallic debris. Location: E3

Ash mixed w/glass and metallic debris. Location: VOC sample collected from depth
Ash mixed w/glass and metallic depbris. (mainly mettalic fragments) Location: D4
Mettallic debris and glass. Location: C4

Ash mixed w/glass and mettallic debris. Location: B1

Ash mixed w/glass and metallic debris. Location: B2

Ash mixed w/glasss and metallic debris. Location: B3

Composite of grids D4, C4, B1, B2. Voc sample was driven from ~1-2' bgs in grid B2
Ash mixed w/glass and metallic debris, some burned wood. Location: B3

Field duplicate of 58842. Location: B3

Composite of A1 0-6" ash mixed w/glass and mettallic debris. A2 0-1' ash mixed w/gl:
Field duplicate of 58844. Location: A1, A2, A3

Ash mixed w/mettallic debris and broken glass. Location: B4

-04-2( Trip blank

-04-2( Desc:

Composite of Grids A1, A2, A3, B3 and B4, VOC sample driven 1-2' in B3 near loatio

-04-2( Rinsate poured through hand auger. Sample was collected outside of radiation area.
-04-2( Equipment rinsate - stainless steel trowel

-04-2( Rinsate poured through hand auger. Sample collected outside of rad area.
2005-04-2( Equip rinsate - stainless steel trowel.



>3 east side

3. Voc sample collected at depth of 2.0-3.0' in C2 near location: 5882€

of 2.0-3.0 feet near sample location 58831

! near loc 58839

ass and mettallic debris. A3 0-2' ash mixed w/glass and mettallic debris.(more metal in A3)

n 58842. Location: Grids Al, A2, A3, B3, B4

SAMPLE_INFO

Page 2



Analytical Data Package

Request Number: 3157S

ERID Number:

EVENT: 4802

Relinquished by: Date:
Received By: Date:

Comments: DATA PACKAGE JOINT WITH 3161S




Wednesday, April 20, 2005

Los Alamos

NATIONAL LABORATORY

ATTN: Mark Ankeny
Daniel B. Stevens & Associates
6020 Acedemy NE, Suite 100

Albuquerque, NM 87109

Please analyze the enclosed samples
according to the schedule indicated:

SHIP DATE: 04/20/2005
REPORT DUE: 05/05/2005
TURN AROUND REQ'D: 15

RAD SCREENING: NOT REQ
COMMENTS:

LANL ER SMO CONTACT: ™.

Signature:

a

REQUEST NUMBER: 3157S

ANALYSIS TYPE: OTHER

These samples are on:

LANL Request Number: 3157S
Per Agreement Number:
Project Cost Code: MT3R0223KGTO0

(SR
A | 7

Page 1

7

METHOD J>AMPLEI CONT SAMPLE DATE COMMENTS

CODE iD . ID  MATRIX SAMPLED
ASTM:D2216 RE73-05-58829 5 S 04/19/2005
ASTM:D2937 RE73-05-58829 5 S 04/19/2005
ASTM:D422 RE73-05-58829 5 S 04/19/2005
ASTM:D854 RE73-05-58829 5 S 04/19/2005
MOSA:18-1986 RE73-05-58829 5 S 04/19/2005
ASTM:D2216 RE73-05-58835 5 S 04/19/2005
ASTM:D2937 RE73-05-58835 5 S 04/19/2005
ASTM:D422 RE73-05-58835 5 S 04/19/2005
ASTM:D854 RE73-05-58835 5 S 04/15/2005
MOSA:18-1986 RE73-05-58835 5 S 04/19/2005
ASTM:D2216 RE73-05-58841 5 S 04/19/2005
ASTM:D2937 RE73-05-58841 5 S 04/19/2005
ASTM:D422 RE73-05-58841 5 S 04/19/2005
ASTM:D854 RE73-05-58841 5 S 04/19/2005
MOSA:18-1986 RE73-05-58841 5 S 04/19/2005

Final Page of REQUEST NUMBER 3157S

Page 1




Wednesday, April 20, 2005 CHAIN OF CUSTODY DOCUMENT NUMBER: 3157SC

Los Alamos
NATIONAL LABORATORY

ATTN: Mark Ankeny
Daniel B. Stevens & Associates

6020 Acedemy NE, Suite 100
Albuquerque, NM 87109

REQUEST NUMBER: 3157S
ANALYSIS TYPE: OTHER

Page 1
SAMPLE CONT CONTAINER ORDER
D D DESCRIPTION TEMPLATE CODE PRESERVATIVE MATRIX

RE73-05-58829 S PROTECORE BAG PSDA+PROP-DBS ICE N
RE73-05-58835 5 PROTECORE BAG PSDA+PROP-DBS ICE S
RE73-05-58841 5 PROTECORE BAG PSDA+PROP-DBS ICE N

Final Page of CHAIN OF CUSTODY DOCUMENT FOR REQUEST NUMBER 3157S Page 1
Relinquished By: Date Time Received By: Date Time
PRINTED NAME  SIGNATURE PRINTED NAME SIGNATURE

’

PRINTED NAME SIGNATURE PRINTED NAME SIGNATURE
PRINTED NAME SIGNATURE PRINTED NAME SIGNATURE
Received for DISPOSAL By: Date Time Remarks:

PRINTED NAME SIGNATURE




Los Alamos National Laboratory

Environmental Restoration Project

Los Alamos, NM 87545

FIELD CHAIN OF CUSTODY

EVENT NAME: TA-i

COC ID:

219142

Event ID:4802

Page 6 of 62

SAMPLE _Un_ RE73-05-58829

SAMPLE ORDER _<_>._.—~_x“_ Soil

l

_ ER TEAM LEADER: | Terry Rust

_

FIELD TEAM LEADER: _ John Tymkowych

ANALYSES REQUESTED

DESTINATION:| SMO

|

DEST. _uOO“_

:

CONT. ORDER CONTAINER DESCRIPTION PRESERVATIVE COLLECTED REASON SPECIAL INSTRUCTIONS
ID Y/IN
2| 8260B 125-SEPTUMAMBER S0 | Ice v
GLASS TXL" SSWBe \
1] 8270C+8082 250 ML AMBER GLASS lce J\
31 8290 125 ML GLASS Ice J\
41 8290 125 ML GLASS Ice NV
, )
51 PSDA+PROP-DBS RROIECOREBAGY U Ice o
1"xk" SSNeE \
6 | RC+RS+ph+PF+| 500 ML POLY ice o
\
RELINQUISHED BY Date/Time: | [RELINQUISHED BY Date/Time:
(printed name): (T L gy wises (printed name):
(signature): 17 ©5 (signature):
RECEIVED B D ,N:m_wm” RECEIVED BY Date/Time:
(printed nang): & o, Q g U -[GeS (printed name):
(signature): ..W\ na— < Jm [F05 (signature):




Los Alamos National Laboratory EVENT NAME: TA-7
Environmental Restoration Project

Los Alamos, NM 87545 FIELD CHAIN OF CUSTODY coc Ip: 219152 Event ID:4802 Page 12 of 62
SAMPLE ID{| RE73-05-58835 _ ER TEAM LEADER: | Terry Rust i DESTINATION: SMO ]
SAMPLE ORDER _s>d~_x__ Soil _ FIELD TEAM LEADER: To:: Tymkowych _ DEST. voo_r 4
ANALYSES REQUESTED
CONT. ORDER CONTAINER DESCRIPTION PRESERVATIVE COLLECTED REASON SPECIAL INSTRUCTIONS
ID Y/N
2| 62608 Lmvmmmﬁcgmmm% Ice Y
6tASS- 27X 6" 55 TIUBE
1] 8270C+8082 250 ML AMBER GLASS ice v
3] 8290 125 ML GLASS Ice B
\
4| 8290 125 ML GLASS Ice Y
5| PSDA+PROP-DBS RROTECORE BAG- Yhc Ice <
Z" % LY SS )t
6 | RC+RS+ph+PF+| 500 ML POLY Ice J\
RELINQUISHED BY _umsm:.,m.m RELINQUISHED BY Date/Time:
(printed name): K AL (printed name):
(signature): ANKCID\S\C» YTieS (signature):
RECEIVED m< Q ﬁ Date/Time: | |RECEIVED BY Date/Time:
(printed nam \A\ﬁ\r\ .\\N (& | |(printed name);
(signature): / %Q S | |(signature):




Los Alamos National Laboratory EVENT NAME: TA-

Environmental Restoration Project

FIELD CHAIN OF CUSTODY

Los Alamos, NM 87545 coc Ip: 219162 Event ID:4802 Page 18 of 62
SAMPLE 1D] RE73-05-58841 | ER TEAM LEADER: | Terry Rust | DESTINATIONTSMO ]
SAMPLE ORDER MATRIX:| Soil | FIELD TEAM LEADER: | John Tymkowych _ DEST. POC{
ANALYSES REQUESTED
CONT. ORDER CONTAINER DESCRIPTION PRESERVATIVE lcoLLecTeD REASON SPECIAL INSTRUCTIONS
ID YIN
21 8260B Ice
4 % N..x.uu" ssW Y
1] 8270C+8082 250 ML AMBER GLASS Ice ,«
~ 3] 8290 125 ML GLASS Ice ,«
74| 8290 125 ML GLASS Ice 4
P PSDA+PROP-DBS RROTEGOREBAG-HO—" | lce v
7' xL" S5 Wee
6 | RC+RS+ph+PF +1 500 ML POLY ice 4

RELINQUISHED BY Date/Time: RELINQUISHED BY Date/Time:
(printed name): /S.\P\n\a._))} (WELREAS (printed name):

(signature): e (signature):

RECEIVED \ C tefTime: | [RECEIVED BY Date/Time:
(printed na \Cf 4! w\m\Ath\ (printed name):

(signature): /) (5= (signature):

7 /



Los Alamos National Laboratory
Environmental Restoration Project
Los Alamos, NM 87545

FIELD CHAIN OF CUSTODY

EVENT NAME: TA-7

COC ID:

218712

Event ID:4802

Page 3 of 62

SAMPLE _Un_ RE73-05-58826

SAMPLE ORDER _<_>._._ﬂ_xn_ Soil

il

_ ER TEAM LEADER: | Terry Rust

FIELD TEAM LEADER: [ John Tymkowych

|

ANALYSES REQUESTED

DESTINATION:| SMO

=

DEST. _uOO"_’

]

CONT. ORDER CONTAINER DESCRIPTION PRESERVATIVE _OOrrm04m0 REASON SPECIAL INSTRUCTIONS
iD YIN
2 | AM241+GS+ISOPU+ISOU 1L POLY None J Analyze for Gross A/B/G also
\

1] TAL metals + TCLP metais 1L POLY lce /\ Analyze for TCLP Zinc also
RELINQUISHED BY Date/Time: | [RELINQUISHED BY Date/Time:
(printed name): Jm\ﬁxg My (oS (printed name):

(signature): 1710 (signature):

RECEIVED BY - _ Date/Time: | [RECEIVED BY Date/Time-
(printed name):_, A\\\ NC(A\QQ LA (printed name):

(signature): // ‘ /7 /0- | |(signature):




Los Alamos National Laboratory
Environmental Restoration Project
Los Alamos, NM 87545

FIELD CHAIN OF CUSTODY

EVENT NAME: TA-7

cocC ID:

218692

Event ID:4802

Page 1 of 62

SAMPLE _U"_ RE73-05-58824

SAMPLE ORDER _<_>._._~_x“_ Soil

ER TEAM LEADER: | Terry Rust

|

FIELD TEAM LEADER: Eo:: Tymkowych
ANALYSES REQUESTED

DESTINATION:{ SMO ]

DEST. vooﬁ

_

C

CONT. ORDER CONTAINER DESCRIPTION PRESERVATIVE COLLECTED REASON SPECIAL INSTRUCTIONS
ID Y/N

2 | AM241+GS+ISOPU+ISOU 1L POLY None N Analyze for Gross A/B/G also

1 ] TAL metals + TCLP metais 1L POLY Ice J\ Analyze for TCLP Zinc also
RELINQUISHED BY Date/Time: | |RELINQUISHED BY Date/Time:
(printed name): ﬁ)ﬁ g I_JJ‘OW' {printed name):
(signature): \7\0 (signature):
RECEIVED ™ / Date/Time: | |RECEIVED BY Date/Time:
(printed name): Ns(ﬁ\ f\ﬁ\w {‘\Q\m (printed name):
(signature): ) rr\ - [/ >/ (signature):

AT



Los Alamos National Laboratory
Environmental Restoration Project
Los Alamos, NM 87545

FIELD CHAIN OF CUSTODY

EVENT NAME: TA-

COC ID:

218722

Event ID:4802

Page 4 of 62

SAMPLE _c“__ RE73-05-58827

SAMPLE ORDER z_>d~_x“_ Soll

] ER TEAM LEADER: | Terrv Rust

]

_ FIELD TEAM LEADER: _ John Tymkowych

ANALYSES REQUESTED

DEST. POC:

DESTINATION: SMO 1

4

(printed name):( .C A\m\\__
(signature): \x.mr «\Wh ﬁ\&\

Date/Time:

(printed name):

(signature):

CONT. ORDER CONTAINER DESCRIPTION PRESERVATIVE COLLECTED REASON SPECIAL INSTRUCTIONS
ID YI/N
2 | AM241+GS+ISOPU+ISOU 1L POLY None V4 Analyze for Gross A/B/G also
)

1] TAL metals + TCLP metais 1L POLY Ice {* Analyze for TCLP Zinc also
RELINQUISHED BY Umamqﬁgm“ RELINQUISHED BY Date/Time:
(printed name): \N\QF\Q\@\(& AR (printed name):

(signature): AN (signature):
RECEIVED RECEIVED BY Date/Time:

(




Los Alamos National Laboratory
Environmental Restoration Project

EVENT NAME: TA-

Los Alamos, NM 87545 FIELD CHAIN OF CUSTODY COC ID: 218702 Event 1D:4802 Page 2 of 62
SAMPLE ID{] RE73-05-58825 ] ER TEAM LEADER: | Terrv Rust 1 DESTINATIONT SO —
SAMPLE ORDER _s.ﬂm_x_au__ L FIELD TEAM LEADER: Uoss Tymkowych _ DEST. POC r 4

ANALYSES REQUESTED

Lol UG

(printed name)s
(signature):

V

(printed name):
(signature):

CONT. ORDER CONTAINER DESCRIPTION PRESERVATIVE OOrﬂ_\mm._,mc REASON SPECIAL INSTRUCTIONS
ID
2 | AM241+GS+ISOPU+ISOU 1LPOLY None J Analyze for Gross A/B/G also
1] TAL metals + TCLP metais 1L POLY Ice ,,\ Analyze for TCLP Zinc also
\

Wm_r:_“M_.q___mm:_.d_Mc BY m/nm\”_umﬁu Mﬂ_w_r:_nwﬂ_mmhmmv_u BY Date/Time:
Ammm:mncqmvn . f\ﬂlgg TieS (signature): .
RECEIVED BY RECEIVED BY Date/Time:




Los Alamos National Laboratory EVENT NAME: TA-7:

Environmental Restoration Project

Los Alamos, NM 87545 FIELD CHAIN OF CUSTODY coc ID: 218672 Event ID:4802 Page 54 of 62
SAMPLE _c”_ RE73-05-58877 J_ ER TEAM LEADER: | Terrv Rust | Umw,:z>,:oz“m SMO __
SAMPLE ORDER MATRIX:| Soil _ FIELD TEAM LEADER: To:z Tymkowych _ DEST. voon_ 4
ANALYSES REQUESTED
CONT. ORDER _OOZ._.>_Zm—~ DESCRIPTION PRESERVATIVE _OO—._-mO._.mU REASON SPECIAL INSTRUCTIONS
ID YIN
1| 8260B 125 SEPTUM AMBER Ice N
GLASS \
RELINQUISHED BY mm»m—.\jmﬂ RELINQUISHED BY Date/Time:
(printed name): F\( - (printed name):
(signature): Lol 1765 (signature):
RECEIVED BY, . Um»m\.._.:.:m" RECEIVED BY Date/Time:
(printed nam \W&f\ﬁﬁ\ﬁ\ \w S~ (printed name):
(signature): 7 b 206 (signature):




Los Alamos National Laboratory
Environmental Restoration Project

EVENT NAME: TA-7

Los Alamos, NM 87545 FIELD CHAIN OF CUSTODY COC ID: 218732 Event ID:4802 Page 5 of 62
SAMPLE ID:| RE73-05-58828 _ ER TEAM LEADER: | Terry Rust _ | pEsTINATIONTSIC i
SAMPLE ORDER _<_>:~_xu_ Soil _ FIELD TEAM LEADER: To:: Tymkowych _ DEST. vooﬁ 4

ANALYSES REQUESTED

CONT. ORDER CONTAINER DESCRIPTION PRESERVATIVE _OO_L.mO,_.mU REASON SPECIAL INSTRUCTIONS
ID Y/N
2 | AM241+GS+ISOPU+ISOU 1L POLY None J Analyze for Gross A/B/G also
\
1 | TAL metals + TCLP metals 1L POLY Ice ( Analyze for TCLP Zinc also
)
RELINQUISHED BY Date/Time: RELINQUISHED BY Date/Time:
(printed name): Kﬂnf\(ﬁ.ﬁ\r\/ Y1408 {printed name):
(signature): \T10% (signature):
RECEIVED B , _.umam\._.mﬁn RECEIVED BY Date/Time:
(printed name); gA\f\r\Q Q\W\ \\\n\\ﬁu (printed name):
(signature): yd \ - 20¢ (signature):
7 R \

v



Los Alamos National Laboratory
Environmental Restoration Project
Los Alamos, NM 87545

FIELD CHAIN OF CUSTODY

EVENT NAME: TA-7

CoC ID:

218812

Event ID:4802

Page 15 of 62

SAMPLE _U“_ RE73-05-58838

I ER TEAM LEADER: | Terry Rust

Uqu_z>4_Ozn_ SMO

.

SAMPLE ORDER MATRIX[ Soil | FIELD TEAM LEADER: | John Tymkowych J DEST. voo”r
ANALYSES REQUESTED
CONT. ORDER CONTAINER DESCRIPTION PRESERVATIVE COLLECTED REASON SPECIAL INSTRUCTIONS
ID YIN
2 | AM241+GS+ISOPU+ISOU [ 1L POLY None ) Analyze for Gross A/B/G aiso
1| TAL metals + TCLP metals 1L POLY Ice J Analyze for TCLP Zinc also
i
RELINQUISHED BY Date/Time: RELINQUISHED BY Date/Time:
(printed name): Jg.\ﬁre..\((\/ MR 0S8 (printed name):
(signature): (S (signature):
RECEIVEP'BY \ Date/Time: | |RECEIVED BY Date/Time:
(printed f\m\ﬁ\.’\ C O\V r\.\\\Qw\ (printed name):
(signature): / - - lo S (signature):
-



Los Alamos National Laboratory
Environmental Restoration Project
Los Alamos, NM 87545

FIELD CHAIN OF CUSTODY

EVENT NAME: TA-7.

COC ID:

218822

Event 1D:4802

Page 16 of 62

SAMPLE ID:| RE73-05-58839

e

SAMPLE ORDER _<_>ﬁ~_x“_ Soil

Il

_ ER TEAM LEADER: | Terry Rust

J

FIELD TEAM LEADER: _ John Tymkowych

ANALYSES REQUESTED

Umm._._z>._._ozn_ SMO

DEST. vonn_

C\

CONT. ORDER CONTAINER DESCRIPTION PRESERVATIVE _ooc.mo._,mc REASON SPECIAL INSTRUCTIONS
D YIN
2| AMZAT+GS+ISOPUSISOU | 1 LPOLY None v Arnahse for Gross A/BIG aies
)

1] TAL metals + TCLP metals 1LPOLY Ice /\ Analyze for TCLP Zinc also
RELINQUISHED BY f_wmnM\._.mW:m" RELINQUISHED BY Date/Time:
(printed name): u V%0 (printed name):

(signature): 5 /FQ(IL fes< (signature):

RECEIVED Da ime: RECEIVED BY Date/Time:
(printed :m_WM«.ﬂmorh m\r r\C C N\w\mw@ﬂ._ (printed name):

(signature): /' \ . b\ 125> (signature):




Los Alamos National Laboratory EVENT NAME: TA-

Environmental Restoration Project

Los Alamos, NM 87545 FIELD CHAIN OF CUSTODY COC ID: 218742 Event ID:4802 Page 7 of 62
SAMPLE ID:| RE73-05-58830 _ ER TEAM LEADER: | Terrv Rust | BESTINATICNT ST —
SAMPLE ORDER z_>qx_xn_ Soll _ FIELD TEAM LEADER: _ John Tymkowych _ DEST voo”_! 1\_

ANALYSES REQUESTED

CONT. ORDER CONTAINER DESCRIPTION PRESERVATIVE COLLECTED REASON SPECIAL INSTRUCTIONS
ID Y/IN
2 | AM24T+GS+ISOPUHISOU | 1L POLY None v Analyze for Gross A/B/G also
!
1] TAL metals + TCLP metals 1L POLY fce J Analyze for TCLP Zinc also
\
RELINQUISHED BY Date/Ti RELINQUISHED BY Date/Time:
(printed name): /‘é Yol (printed name):
(signature): IS (signature):
RECEIVED A Date/Time: | |RECEIVED BY Date/Time:
(printed na ‘ \WN\VC\QMW\ &\\ﬁﬂ < (printed name):
(signature): / J66S (signature):




Los Alamos National Laboratory EVENT NAME: TA-7

Environmental Restoration Project
Los Alamos, NM 87545

FIELD CHAIN OF CUSTODY

COC D: 218782

Event {D:4802

Page 11 of 62

SAMPLE ID{] RE73-05-58834 _ ER TEAM LEADER: | Terry Rust

1
1

FIELD TEAM LEADER: _ John Tymkowych

=

]

SAMPLE ORDER z_>4_»_x“— Soil

ANALYSES REQUESTED

o

LIV SSI . A~
DESTIHNA TGN SMO

DEST. voonr

=

CONT. ORDER iOOZ._..P_me DESCRIPTION PRESERVATIVE COLLECTED REASON SPECIAL INSTRUCTIONS
iD YIN
2| AM241+GS+ISOPUHISOU [ 1L POLY None v Analyze for Gross A/B/G aso
\
1 | TAL metals + TCLP metals 1LPOLY Ice v Analyze for TCLP Zinc also
|
RELINQUISHED BY Um..n..m\._.mm_.:m“ RELINQUISHED BY Date/Time:
(printed name): F Hate (printed name):
(signature): \~\ f\c\f%«(f) \6:sS (signature):
DatefTime: | |RECEIVED BY Date/Time:
V\\T.WMW (printed name):
\,Q cS {signature):




Los Alamos National Laboratory EVENT NAME: TA-7

Environmental Restoration Project

Los Alamos, NM 87545 218832

FIELD CHAIN OF CUSTODY

COC ID:

Event ID:4802 Page 17 of 62

ER TEAM | FADFR- _’._.D...J\ Ruret

1 S —
1 DESTINAT

_Oz".r SviG _

SAMPLE ID:{ RE73-05-58840 I

|

J cmmM Poc{ 4

SAMPLE ORDER _<_>._._.~_an®0= ; FIELD TEAM LEADER: _’.._033 Tymkowych
ANALYSES REQUESTED
CONT. ORDER CONTAINER DESCRIPTION PRESERVATIVE COLLECTED REASON SPECIAL INSTRUCTIONS
ID Y/N
2 | AM241+GS+SOPU+ISOU 1L POLY None v Analyze for Gross A/BIG also
|
11 TAL metals + TCLP metals 1L POLY Ice v Analyze for TCLP Zinc also
{
RELINQUISHED BY Date/Time: | |RELINQUISHED BY Date/Time:
(printed name): g\% HNAoS (printed name):
(signature): oS (signature):
-y
RECEIVED B, \\ Umnm:.m_.:m" RECEIVED BY Date/Time:
(printed na ‘ Fh\m\ N\\mﬁmﬁ (printed name):
(signature): L /0SS (signature):




Los Alamos National Laboratory
Environmental Restoration Project
Los Alamos, NM 87545

FIELD CHAIN OF CUSTODY

EVENT NAME: TA-7

COC ID:

218762

Event 1D:4802

Page 9 of 62

SAMPLE _cu_ RE73-05-58832

SAMPLE ORDER _s>4z_x”_ Soil

_ ER TEAM LEADER: | Terry Rust

il

| FIELD TEAM LEADER: | John Tymkowych

|

ANALYSES REQUESTED

_umm._._z>._._02“_ SMO

}

DEST. 100“_

=

CONT. ORDER CONTAINER DESCRIPTION PRESERVATIVE —OO—._.mO._.mU REASON SPECIAL INSTRUCTIONS
ID Y/N
2 | AM241+GS+ISOPU+ISOU 1L POLY None v Analyze for Gross A/B/G also
\
1] TAL metals + TCLP metals 1L POLY Ice J Analyze for TCLP Zinc also
\
RELINQUISHED BY, UNHM\.ZMQH RELINQUISHED BY Date/Time:
(printed name): LS A\ LAak-Q (printed name):
(signature): L WSS (signature):
xmnm_<mc®< ) /. Date/Time;.| |RECEIVED BY Date/Time:
1 b .
(printed namée}: ﬂlfh\ Coc A\\ J . AT €S (printed name):

(signature):

65

(signature):




L.os Alamos National Laboratory
Environmental Restoration Project
Los Alamos, NM 87545

FIELD CHAIN OF CUSTODY

EVENT NAME: TA-7

cocC ID:

218752

Event 1D:4802

Page 8 of 62

SAMPLE _U__ RE73-05-58831

|

SAMPLE ORDER quz.xﬁmo:

Il

ER TEAM LEADER: _ Terry Rust

FIELD TEAM LEADER: E:: Tymkowych

]

ANALYSES REQUESTED

_umm._._z>._._OZu_T.ﬁ_<_O

DEST. _uoou_\

CONT. ORDER -MOZ._.ZZN_N DESCRIPTION PRESERVATIVE ;OOFrmnde REASON SPECIAL INSTRUCTIONS
ID Y/N

M >§NA\_ +Om+_wonc+_woc ‘_ _.l mUO_I/\ ZO-:-Q /ﬂ\ >3m_v\N® ﬁoﬂ Gross A/B/G m_wo

1| TAL metals + TCLP metals 1L POLY Ice J& Analyze for TCLP Zinc also
RELINQUISHED m<r Date/Time: RELINQUISHED BY Date/Time:
(printed name): katﬁ:\(& «\Q. 0S | [(printed name):
(signature): WSS (signature):
RECEIVED Date/Time: | |RECEIVED BY Date/Time:
(printed na h\\\Q oy (printed name):
(signature): /. ¢~ | |(signature):

7




Los Alamos National Laboratory EVENT NAME: TA-7.

Environmental Restoration Project
Los Alamos, NM 87545

FIELD CHAIN OF CUSTODY

CoC ID: 218772

Event ID:4802

Page 10 of 62

SAMPLE ID| RE73-05-58833 _ ER TEAM LEADER: | Terry Rust

SAMPLE ORDER z_.ﬁm_x“_ Soll J FIELD TEAM LEADER: _ John Tymkowych

]

ANALYSES REQUESTED

Umm._._z>._._Oz”_ SMO I

DEST. _uOOU_

CONT. ORDER CONTAINER DESCRIPTION PRESERVATIVE _OOrrmoqmc REASON SPECIAL INSTRUGTIONS
ID YIN
2| AM241+GS+ISOPU+ISOU | 1L POLY None v Analyze for Gross A/B/G also
\
1| TAL metals + TCLP metals 1L POLY Ice J Analyze for TCLP Zinc also
)
RELINQUISHED BY Date/Time: RELINQUISHED BY Date/Time:
(printed name): waﬁ% AR O (printed name):
(signature): \ oS5 (signature):
RECEIVED Um,ﬁm\._.:.:m RECEIVED BY Date/Time:
(printed na W\Nﬁ ) (printed name):
(signature): / S (signature):




Los Alamos National Laboratory EVENT NAME: TA-
Environmental Restoration Project

Los Alamos, NM 87545 FIELD CHAIN OF CUSTODY coc Ip: 218802 Event ID:4802 Page 14 of 62
SAMPLE ID{ RE73-05-58837 ] ER TEAM LEADER: | Terry Rust ] DESTINATION. SMG ]
SAMPLE ORDER MATRIX:| Soil | FIELD TEAM LEADER: [ John Tymkowych J DEST. voo“_’ J_
ANALYSES REQUESTED
CONT. ORDER CONTAINER DESCRIPTION PRESERVATIVE ;Oo_urmnﬂmc REASON SPECIAL INSTRUCTIONS
ID Y/N
2| AM241+GS+ISOPU+ISOU 1L POLY None /& Analyze for Gross A/B/G also
1| TAL metals + TCLP metals 1L POLY Ice rﬂ Analyze for TCLP Zinc also
RELINQUISHED BY Umnﬁm\._.mam" RELINQUISHED BY Date/Time:
(printed name): g R (printed name):
(signature): g &S (signature):
RECEIVED B Date/Time; RECEIVED BY Date/Time:

(printed :m-:@,%\r\\pf\c N\\w\, \\‘ J\mﬂ < (printed name):

(signature): j /. s (signature):
/7



Los Alamos National Laboratory EVENT NAME: T/

Environmental Restoration Project

Los Alamos, NM 87545 FIELD CHAIN OF CUSTODY coc i 218792 Event ID:4802 Page 13 of 6
SAMPLE __un_ RE73-05-58836 ] ER TEAM LEADER: _[qmﬂa\ Rust J_ uumﬂ_:bﬂo?_r\,e._o
SAMPLE ORDER MATRIX{ Soi | FIELD TEAM LEADER: [John TymKowych 1 DEST. POC{ ™
ANALYSES REQUESTED
CONT. ORDER CONTAINER DESCRIPTION PRESERVATIVE COLLECTED REASON SPECIAL INSTRUCTIONS
ID Y/IN
2] AM241+GS+ISOPU+ISOU 1L POLY None J\ Analyze for Gross A/B/G also
1] TAL metals + TCLP metals 1L POLY Ice J\ Analyze for TCLP Zinc also
RELINQUISHED BY Date/Time: RELINQUISHED BY Date/Time:
(printed name): N\ﬂ\, A Y\q.es (printed name):
(signature): 1685 (signature):
RECEIVED BY m\N\ Q Date/Time: RECEIVED BY Date/Time:
(printed name): CCX\CC m\ﬂNr Y45 <5 (printed name):
(signature): “\N / ES (signature):




Rad Screening Data Release Form

The Following samples were received at the Field Support Facility (FSF) without screening data
(list sample number):

These samples will not be shipped until radiological screening data documentation arrives at the FSF. |
understand that it is my responsibility to ensure this information arrives at the FSF in a timely manner. If
holding times are missed because screening data does not arrive, I will pick up the samples.

The following samples do not require rad screening data for the reasons stated (list sample
numbers):
RE73-05-5882y,

' RET3-on- SE83L
N Y _5@8 7S “ w5383
N W Sse Al e PR —5%83%
- SR8z - 58%739
-s8828 - 2BBUD
-5R829 ]
-SRRQ3O0 - 588
~58a8721 - X - 9817
- S8R 372
- 58_373
-5B&3Y
Y 1 -<88z3s

Reason: Scngee€0 In TME e BY RcX

Print Last Name Ve, Signature ](/(\w“"( Date " 1] e
TS WRTD




Laboratory Report for

Los Alamos National Laboratory

(Request # 3157S) ?;7\&;;\ “

June 16, 2005

Daniel B. Stephens & Associates, Inc.

6020 Academy NE, Suite 100 « Albuquerque, New Mexico 87109



June 16, 2005

lebrating §
20 Years
Keith Greene
LLos Alamos National Laboratory
TAOQO Building 1237
MS M707
Droppoint 03U
Los Alamos, NM 87545
(505) 665-9966

Re: DBS&A Laboratory Report for LANL Ash Pile samples (REQ # 3157S)
Dear Mr. Greene:

Enclosed is the final report for the fourth batch of the LANL Ash Pile samples (REQ # 3127S).
Please review this report and provide any comments as samples will be held for a maximum of 30
days. After 30 days samples will be returned or disposed of in an appropriate manner.

All testing results were evaluated subjectively for consistency and reasonableness, and the results
appear to be reasonably representative of the material tested. However, DBS&A does not assume
any responsibility for interpretations or analyses based on the data enclosed, nor can we guarantee
that these data are fully representative of the undisturbed materials at the field site. We recommiend
that careful evaluation of these laboratory results be made for your particular application.

The testing utilized to generate the enclosed final report employs methods that are standard for the
industry. The results do not constitute a professional opinion by DBS& A, nor can the results affect
any professional or expert opinions rendered with respect thereto by DBS&A. You lave
acknowledged that all the testing undertaken by us, and the final report provided, constitutes mere
test results using standardized methods, and cannot be used to disqualify DBS&A from rendering
any professional or expert opinion, having waived any claim of conflict of interest by DBS&A.

We are pleased to provide this service to LANL and look forward to future laboratory testing on
other projects. If you have any questions about the enclosed data, please do not hesitate to call.

Sincerely,

DANIEL B. STEPHENS & ASSOCIATES, INC.
LABORATORY / TESTING FACILITY

ervising Manager

Joleen Hines, Laboratory Sup
Enclosure

Daniel B. Stephens & Associates, Inc.
6020 Academy NE, Suite 100 505-822-9400

Albuguerque, NM 87{09 FAX i05-822-8877



Summaries
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Daniel B. Stephens & Associates, Inc.

Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Initial Moisture Content Dry Bulk  Wet Bulk Calculated

Gravimetric Volumetric Density Density Porosity
Sample Number (%, 9/g) (%, cm*/em®) (g/cm®) (g/cm®) (%)
RE73-05-58829 342 253 0.74 0.99 721
RE73-05-58835 . 38.5 25.4 0.66 0.91 751
RE73-05-58841 222 19.0 0.86 1.04 67.7
RE73-05-58879 16.5 16.1 0.98 1.14 a1

NA = Not analyzed
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Laboratory Data and
Graphical Plots



Initial Properties



Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: LANL - Ash Pile
Job Number: LB05.0097.00
Sample Number: RE73-05-58829
Location: 73-24456
Sampled Date/Time. 4/19/05 0930

Test Date: 5-May-05

Field weight* of sample (g). 490.90
Tare weight, ring (g): 0.00
Tare weight, cap/plate/epoxy (g). 210.27

Dry weight of sample {(g). 209.12
Sample volume (cm®). 282.70
Assumed particle density: 2.65

Initial Volumetric Moisture Content (% vol). 25.3
Initial Gravimetric Moisture Content (% g/g). 34.2
Dry bulk density (g/cm®). 0.74

Wet bulk density (glcm®); 0.99

Calculated Porosity (% vol)., 72.1

Percent Saturation: 351

Comments:

* Weight including tares
NA = Not analyzed

Laboratory analysis by. S. Shannon
Data entered by: D. O'Dowd
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name:

Job Number:
Sample Number:
Location:

Sampled Date/Time:

Test Date:

LANL - Ash Pile
LB05.0097.00
RE73-05-58835
73-24456
4/19/05 1130

5-May-05

Field weight* of sample (g). 469.59
Tare weight, ring (g): 0.00
Tare weight, cap/plate/epoxy (g). 208.49

Dry weight of sample (g). 188.51
Sample volume (cm®): 285.59
Assumed particle density: 2.65

Initial Volumetric Moisture Content (% vaol): 25.4

Initial Gravimetric Moisture Content (% g/g). 38.5
Dry bulk density (glcm®): 0.66

Wet bulk density (g/cm®): 0.91

Calculated Porosity (% vol): 75.1

Percent Saturation: 33.8

Comments:

* Weight including tares
NA = Not analyzed

Laboratory analysis by:
Data entered by:
Checked by:

S. Shannon
D. O'Dowd
J. Hines



Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: LANL - Ash Pile
Job Number: 1LB05.0097.00
Sample Number: RE73-05-58841
Location: 73-24456
Sampled Date/Time: 4/19/05 1530

Test Date: 5-May-05

Field weight* of sample (g). 509.66
Tare weight, ring (g): 0.00
Tare weight, cap/plate/epoxy (g). 209.99

Dry weight of sample (g). 245.21
Sample volume (cm®); 286.79
Assumed particle density: 2.65

Initial Volumetric Moisture Content (% vol); 19.0
Initial Gravimetric Moisture Content (% gl/g): 22.2
Dry bulk density (g/lcm®):; 0.86

( )

)

Wet bulk density (glcm®); 1.04
67.7

Percent Saturation: 28.0

Calculated Porosity (% vol):

Comments:

* Weight including tares
NA = Not analyzed

Laboratory analysis by: S. Shannon
Data entered by: D. O'Dowd
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

‘ Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name:

Job Number:
Sample Number:
Location:

Sampled Date/Time:

Test Date:

LANL - Ash Pile
.B05.0097.00
RE73-05-58879
UA

Not provided

26-May-05

Field weight* of sample (g). 273.28
Tare weight, ring (g); 113.86
Tare weight, cap/plate/epoxy (g). 0.00

Dry weight of sample (g): 136.83
Sample volume (cm®); 140.11
Assumed patrticle density: 2.65

Initial Volumetric Moisture Content (% vol). 16.1

Init}'al Gravimetric Moisture Content (% g/g): 16.5
Dry bulk density (glcm®): 0.98

Wet bulk density (g/lcm®): 1.14

Calculated Porosity (% vol): 63.1

Percent Saturation: 25.5

Comments:

* Weight including tares
NA = Not analyzed

Laboratory analysis by:
Data entered by:
Checked by:

D. O'Dowd
J. Hines
J. Hines



Particle Size Analysis
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Dry Sieve Data

Job Name: LANL - Ash Pile
Job Number: 1.B05.0097.00
Sample Number: RE73-05-58829
Location: 73-24456
Sampled Date/Time: 4/19/05 0930

Test Date: 18-May-05

Shape: Angular
Hardness: Weathered and friable

Total Sample Weight (g): 209.42

Wi Cum Wt Wit
Sieve Diameter Retained Retained Passing
Number (mm) (g) (9) (9) % Passing

3" 75 0.00 0.00 209.42 100.00
2" 50 0.00 0.00 209.42 100.00
1.5" 38.1 0.00 0.00 209.42 100.00
1" 25 0.00 0.00 209.42 100.00
3/4" 19.0 9.70 9.70 199.72 95.37
3/8" 9.5 41.79 51.49 157.93 75.41
4 4.75 40.17 91.66 117.76 56.23
10 2.00 31.42 123.08 86.34 41.23
20 0.85 25.63 148.71 60.71 28.99
40 0.425 18.48 167.19 4223 20.17
60 0.250 13.02 180.21 29.21 13.95
140 0.106 13.72 193.93 15.49 7.40
200 0.075 422 198.15 11.27 5.38
pan 11.55 209.70 - 028

dip(mm): 0.15 dso (Mm): 3.3

dye (MM): 0.30 dgo (Mm): 5.4

dso (mm): 0.91 dgs (Mmm): 13

Median Particle Diameter--dgp (mm): 3.3
Uniformity Coefficient, Cu--{dgy/dso} (Mmm): 36
Coefficient of Curvature, Cc--[(dzo)*/(d1o*dgo)] (Mm): 1.0
(mm)

Mean Farticle Diameter--{(dg+dsg+dgs)/3] (mm): 5.5

ASTM Soil Classification: Classification by ASTM 2487 requires Atterberg test
USDA Soil Classification: Sand ' LT Greater than 10% of sample is coarse material

Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Dry Sieve Data

Job Name: LANL - Ash Pile
Job Number: LB05.0097.00
Sample Number. RE73-05-58835
Location: 73-24456
Sampled Date/Time: 4/19/05 1130

Test Date: 18-May-05

Shape: Angular
Hardness: Weathered and friable

Total Sample Weight (g): 188.07

Wi Cum Wi. Wi.
Sieve Diameter Retained Retained Passing
Number (mm) (g) (9) (9) % Passing
3" 75 0.00 0.00 188.07 100.00
2" 50 0.00 0.00 188.07 100.00
1.5" ‘ 38.1 0.00 0.00 188.07 100.00
1" 25 0.00 0.00 188.07 100.00
3/4" 19.0 0.00 0.00 188.07 100.00
3/8" 95 27.74 27.74 160.33 85.25
4 4.75 36.93 64.67 123.40 65.61
10 2.00 28.29 92.96 95.11 50.57
20 0.85 22.69 115.65 72.42 38.51
40 0.425 18.92 134.57 53.50 28.45
60 0.250 14.65 14922 38.85 20.66
140 0.106 16.25 165.47 22.60 12.02
200 0.075 5.85 171.32 16.75 8.91
pan 16.95 188.27 - 0.20

dso{(mm): 0.085 dso (Mm): 1.9

dyg (Mm): 0.16 dgg(Mm): 3.4

dyo (mm): 0.47 dgs (mm): 9.1

Median Particle Diameter--dsq (mm): 1.9

Uniformity Coefficient, Cu --[dgg/d4g] (mm): 40

Coefficient of Curvature, Cc —-[(dso)*/(d1g*dgo)] (MmM): 0.76
Mean Particle Diameter--[{d g +dsp+dgs)/3] (mm): 3.7

ASTM Soil Classification: Classification by ASTM 2487 requires Atterberg test
USDA Soil Classification: Sand [T Greater than 10% of sample is coarse materiall

Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines
Checked by: J. Hines
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Daﬁiel B. Stephens &

Associates, Inc.

Particle Size Analysis

Dry Sieve Data

Job Name: LANL - Ash Pile
Job Number: LB05.0097.00
Sample Number: RE73-05-58841
Location: 73-24456
Sampled Date/Time: 4/19/05 1530
Test Date: 18-May-05
Shape: Angular
Hardness: Weathered and friable
Total Sample Weight (g). 245.10
Wt Cum Wt. Wit
Sieve Diameter Retained Retained Passing
Number {mm) (9) (9) (9) % Passing
3" 75 0.00 0.00 24510 100.00
2" 50 0.00 0.00 245.10 100.00
1.5" 38.1 0.00 0.00 24510 100.00
1" 25 0.00 0.00 24510 100.00
3/4" 18.0 93.18 93.18 151.92 61.98
3/8" 9.5 21.31 114 .49 130.61 53.29
4 475 22.48 136.97 108.13 44 12
10 2.00 2424 161.21 83.89 34.23
20 0.85 20.52 181.73 63.37 25.85
40 0.425 16.53 198.26 46.84 19.11
60 0.250 11.79 210.05 35.05 14.30
140 0.106 13.39 223.44 21.66 8.84
200 0.075 449 227.93 17.17 7.01
pan 17.17 24510 0.00
dyo (Mm): 0.13 dsg(mm): 7.4
dqg (mm): 0.30 dgg (Mm): 16
d30 (mm) 1.3 d34 (m 122
Median Particle Diameter--dsg (mm). 7.4
Uniformity Coefficient, Cu --[dgo/dso] (mm). 123
Coefficient of Curvature, Cc--[(dag)*/(dso*deg)] (Mm): 0.81
Mean Particle Diameter--{(d,gtdse+dgs)/3] (mm): 9.9

ASTM Soil Classification: Classification by ASTM 2487 requires Atterberg test
USDA Soil Classification: Sand '

[T Greater than 10% of sample is coarse material]

Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines
Checked by: J. Hines
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baniel B. Steph;ns &

Associates, Inc.

Particle Size Analysis
Dry Sieve Data

Job Name:

Job Number:
Sample Number:
Location:

Sampled Date/Time:

Test Date:

Shape:
Hardness:

Total Sample Weight (g):

LANL - Ash Pile
1L.B05.0097.00
RE73-05-58879
UA

Not provided

2-Jun-05

Angular
Weathered and friable

11.01

Wit. Cum Wt. W
Sieve Diameter Retained Retained Passing
Number {(mm) (9) )] {(9) % Passing

3" 75 0.00 0.00 111.01 100.00
2" 50 0.00 0.00 111.01 100.00
1.5" 38.1 0.00 0.00 111.01 100.00
1" 25 0.00 0.00 111.01 100.00
3/4" 19.0 0.00 0.00 111.01 100.00
3/8" 95 12.89 12.89 98.12 88.39
4 4.75 28.54 41.43 69.58 62.68
10 2.00 21.75 £63.18 47.83 43.09
20 0.85 13.24 76.42 34.59 31.16
40 0.425 9.78 86.20 24.81 22.35
60 0.250 6.36 92.56 18.45 16.62
140 0.106 7.81 100.37 10.64 9.58
200 0.075 2.86 103.23 7.78 7.01
pan 7.92 111.15 - 0.14

dyg (mm): 0.11 dso (Mm): 2.7

dig (Mm): 0.23 deo (MM): 4.2

dag (mm): 0.78 dgq (MmM): 8.4

Median Parlicle Diameter--dgq (mm): 2.7

Uniformity Coefficient, Cu--[dgy/dp) (mmM). 38
Coefficient of Curvature, Cc--[(ds)*/(dsg*deo)] (mm): 1.3
Mean Particle Diameter --[(d,g+dsg+ds,)/3} (Mm). 3.8

ASTM Soil Classification: Classification by ASTM 2487 requires Atterberg test

USDA Soil Classification: Sand ' P Greater than 10% of sample is coarse material

Laboratory analysis by: S. Shannon
Data entered by: D. O'Dowd
Checked by: J. Hines
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Laboratory Tests
and Methods



Eaniel B. Stephens & Associates, Inc.

Tests and Methods

Dry Bulk Density: ASTM D 4531

Moisture Content: ASTM D 2216

Klute, A. 1986. Porosty. Chp.18-2.1, pp. 444-445, in A. Klute (ed.),
Caliculated Porosity: Methods of Soil Analysis, American Society of Agronomy, Madison, WI

Particle Size ASTM D 422
Analysis:



Thursday, April 21, 2005 REQUEST NUMBER: 3168S

Los Alamos ANALYSIS TYPE: RAD
NATIONAL LABORATORY

ATTN: Mark Loeb
Severn Trent Laboraties, Inc., St. Louis
13715 Rider Trail N.
Earth City, MO 63045

Please analyze the enclosed samples These samples are on:
according to the schedule indicated:
SHIP DATE: 04/21/2005 LANL Request Number: 3168S
REPORT DUE: 05/06/2005 Per Agreement Number: 126310021
TURN AROQUND REQ'D: 15 Project Cost Code: MT3R0223KGT0
RAD SCREENING: NOT REQ
COMMENTS:
LANL ER SMO cg;;@ | | (/ Page 1
ﬁ Lt 1‘/; iz a/é/\/'
r f - X -
METHOD AMPLE CONT SAMP‘.JE DATE COMMENTS
CODE ID ID MATRIX SAMPLED
EPA:901.1 RE73-05-58920 3 w 04/20/2005
HASL-300:AM-241 RE73-05-58920 3 w 04/20/2005
HASL-300:1SOPU RE73-05-58920 3 w 04/20/2005
HASL-300:1SOU RE73-05-58920 3 w 04/20/2005
EPA:901.1 RE73-05-58921 3 w 04/20/2005
HASI-300:AM-241 RE73-05-58921 3 w 04/20/2005
HASL-300:ISOPU RE73-05-58921 3 w 04/20/2005
HASL-300:1S0U RE73-05-58921 3 w 04/20/2005
Final Page of REQUEST NUMBER 3168S Page 1




Thursday, April 21, 2005 CHAIN OF CUSTODY DOCUMENT NUMBER: 3168SC

Los Alamos REQUEST NUMBER: 31688
NATIONAL LABORATORY ANALYSIS TYPE: RAD

ATTN: Mark Loeb
Severn Trent Laboraties, Inc., St. Louis
13715 Rider Trail N.
Earth City, MO 63045

Page 1
SAMPLE CONT CONTAINER ORDER T
ID ID  DESCRIPTION TEMPLATE CODE PRESERVATIVE MATRIX

RE73-05-58920 3 1 GALPOLY AM-241+H[SOUHSOPU+GS HNO3 w
RE73-05-58921 3 1 GAL POLY AM-241+[SOU+ISOPU+GS HNO3 w

Final Page of CHAIN OF CUSTODY DOCUMENT FOR REQUEST NUMBER 3168S Page 1
Relinquished By: Date Time Received By: Date Time

BT 2 T2 Yy 2,
PRINTED NAME . SIGNATURE PRINTED NAME SIGNATURE
/’

PRINTED NAME SIGNATURE PRINTED NAME SIGNATURE
PRINTED NAME SIGNATURE PRINTED NAME SIGNATURE
Received for DISPOSAL By: Date Time Remarks:
PRINTED NAME SIGNATURE

e
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Rad Screening Data Release Form

The Following samples were received at the Field Support Facility (FSF) without screening data
(list sample number):

These samples will not be shipped until radiological screening data documentation arrives at the FSF. I
understand that it is my responsibility to ensure this information arrives at the FSF in a timely manner. If
holding times are missed because screening data does not arrive, I will pick up the samples.

The following samples do not require rad screening data for the reasons stated (list sample

bers):
numbers) RET3 - 05 - SR
54923
S8z
5892

\ Reason: FINSCRE  Syad  (olawed M cleen welh

Print Last Name_ LEONARD —  gionature g Date {10]oS




Data-Validation Cover Sheet

[ ] Rejected Data

Section |

Request Number: 3168S Validation Date: 26-May-05 Lab Code: GEL
Contract Laboratory Name:
Validator: C1ifford Deiner Organization: ENV-ECR
Analytical Suite (check alt thatapply:: [] Volatile Organics O High Explosives

O Semivolatile Organics O Inorganics

[] Organochlorine Pesticides/Polychlorinated Biphenyls [X) Radiochemistry
Other (describe):

Section I—Completeness Check

Yes | No | n/a (check one) Yes | No | n/a (check one)
X { O | O |1. Chain-of-custody form(s) X | 0| 6 RawBSS data
X | | 8 |2 casenarrative X | O | O] 7. Quality control forms
X | O O |3 sample result forms X[ O O] 8. Quantitation reports
O | O | & {4. sample chromatograms OO0 || 9.TiCs forms
(0| O | & |5. standard chromatograms 0 | O | & [10. TICs mass spectra

Identify any samples in the assigned Request Number that are missing:

Comments/problems noted (include information about requests for further information submitted to the contract laboratory
and agreed-upon date of resolution and contract laboratory point of contact);

Am-241, isotopic Plutonium, Isotopic Uranium:

Sample results were less than the MDC and were qualified U,R5. One U-234 sample result was less than 3x the TPU and was
qualified U,R11. All other QCs were within acceptance limits.

Gamma Spec:
Sample results were less than the MDC and were qualified U,R5. All QCs were within acceptance limits.

onature: _CUZLes T 20 g
Validator's signature: Z A, Date: 5-26- 0y
y S
(Attach additional comment sheets as necessary.)
Los Alamos National Laboratory
S0P-15.02, R1 RRES-Remediation Services Project




Attachment D: RAD Checklist

Assign qualifier listed below
if criteria = Yes

Yes | No | NA (check one)

Detected Undetected

analyte analyte
O/x |0 1. ngfehggf?sgr;%% TPU were not stated for each radionuclide in each batch (Seenote) | (Ses note)s
B [ O | O |2 The sample resultis less than or equal to the MDC. U, RS U,R5
I | OJ | OJ |3. The sample resuit is less than or equal to three times the TPU calculation. | U, R11 N/A
O | X [ I |4. Required blank information is missing. R, R4 R, R4
0 | & | O looshanoroqlt e amoutinpine. — oo e ronesl y g | pun
O [ B | I 6. The duplicate analysis information is not present. J,R7 uJ, R7
0O X J7.mhe duplicate analysis was performed in lieu of a preparation duplicate. J, R7a N/A
O/0|l K 8. Eﬁr DER for detected analytes is greater than but less than or equal to J.R7b NIA
0| 9. The DER for detected analytes is greater than four. R,R7c N/A
L1 | & [ [J ]10. The tracer/carrier information is not present, R, R1 R, R1
1 | & | [J ]11. The tracer/carrier %R is greater than the UAL. J+,R1d N/A
C1 [ &I | OJ |12. The tracericarrier %R is less than 30 but greater than or equal to 10%. J-, R1b UJ, R1c
O | B | OO |13. The tracer/carrier %R is less than 10%. R,Ria R,R1a
O] | & | [ |14. The LCS information is not present. R, R6 R, R6
0 | B3 | [ [|15. The LCS %R is greater than 120%. J+,R6a N/A
L1 | B [ [ |16. The LCS %R is less than 80 but greater than or equal to 10%. J-, Réec UJ, Réd
O [ B [ [J [17. The LCS %R is less than 10%. R, Réb R, R6b
01 | OJ [ X |18. The matrix spike information is not present. R,R3 R, R3
[J | O | B [19. The matrix spike %R is greater than 125%. J+,R3c N/A
LI | O | X ]20. The matrix spike %R is less than 75% but greater than or equal to 10%. J-, R3d UJ, R3e
0 | OJ | B |21. The matrix spike %R is less than 10%, R,R3a R, R3b
Olx| O 22.9)1(':eeediadr?ple was extracted after the appropriate holding time was L R9 UJ, R9
O 0 23.t;lr'rl‘1: xggzewe?e;xtracted after a period double the appropriate holding R. R9%a R, Roa
[J | &3 | [ [24. Other obvious data quality issues are identified. __R19 ,R19

SOP-15.07, R1, ICN1

Los Alamos National Laboratory
RRES-Remediation Services Project




Gamma Spectroscopy Data-Validation Checklist
Assign qualifier listed
below If criteria = Yes
Detected | Undetect-
Yes | No [ n/a |(check one) analyte | ed analyte
OlxR|0O 1. :\g?& gtr:ds/z;)':1 'Fr’::U were not stated for each radionuclide in each batch 3 a
BJI | O | O |2 Sample resultis <MDC. U,R5 U,R5
L1 | X | O 3. Sample resultis <3 times the TPU calculation. U, R11 N/A
OO (4 Sample results are tentative because of spectral interference. R, R5b R, R5b
1 [ X | OJ |5 Preparation/method blank is not reported. R, R4 R, R4
Olx|0O 6. Q;aglﬁlet ic:‘egleac:lid in blank and sample result for analyte <5x the U, Rda N/A
[J | X | [J{7. Duplicate analysis information is not present. J,R7 UJ, R7
[J | [J| X [8. DER fordetected analytes is 22 but <4. J,R7b N/A
(0| O | X |9 DER for detected analytes is >4. R, R7c N/A
0 | & | [O ]10. Laboratory Control Sample (LCS) information is not present. R, R6 R, R6
1] X | O3 [11. LCS % recovery is >120%. J+, R6a N/A
O | & | OO |12 LCS % recovery is <80 but 210%. J-,R6c | UJ, R6d
(1| X | [J [13. LCS % recovery is <10%. R, R6b R, Réb
O X O 1. Sample was extracted outside of the appropriate hold time. J-,R9 UJ, R9
O X[ 0O s Sample was extracted >2 times the appropriate holding time. R, R9a R, R9a
(1 | & | [J |16. Other obvious data quality issues identified. _.R19 | _ R19
2 If the laboratory cannot provide the missing MDC, an estimated MDC can be calculated using 3 times the TPU.
Los Alamos National Laboratory
SOP-15.06, R1 RRES-Remediation Program

w




STL ST LOUIS

Lab sample ID: F5D220279-001

Date Collected:

LOS ALAMOS NATIONAL LABORATORY

Client Sammle ID: RE73-05-58520
Severn Trent lLaboratories - Radiochemimtry

04/20/05 0000

Work Order: fet:3ke ) Date Received: 04/22/05 0900
Matrix: WATER
Total
Unoers. ep Analysis

Peremster Bagult Owal {1o¢/-) me e Date Dute Satch @ Yia »
Ino AMERICIUM (LOMG CT) MNAS & DOE MOD pei/L 3006/R»-725
Amaricium 241 (4, eS  -0.009 U -0.014 0.056 0.025  04/27/05 05/02/05 5117071 84
Isc URANIUM (LONMG CT) MAE & DOR MaD pei/n 3050/R®~725

Uranium 234 Y, W1 ] 0.068 0.026 0.042 0.011  04/27/08 05/02/05 5117073 78
Uranium 235 W25~ 0.0 U 0.0 0.03 0.0 04/27/05 05/02/05 5117073 78
Uranium 238 U @X~ 0.0009 v 0.012 0.055 0.019  04/27/05 05/02/05 5117073 78
Gamma Cs-137 & Bits by DON RP-730 MOD pcl/L AP-730 MOD

Americium 241 U0~ -0.03 v 341 11 5.1 04/28/05 05/02/05 5118335
Bismuth 211 (assv 13 u 12 “ 2 04/28/05 05/02/05 5118335
Bismuth 214 4.5 v 4.2 16 7.6 04/28/05 05/02/05 5118335
Cadmium 109 -46 1 27 86 a1 04/28/05 05/02/05 5118335
Cexium 13% -1.6 g 1.4 4.5 2.2 04/28/05 05/02/05 5118335
Cesium 134 -4.6 g 1.9 5.9 2.7 04/28/05 05/02/05 5118335
Cesium 137 -0.07 U 2.2 8.0 3.7 04/28/05 05/02/05 5118335
Cobalt 60 -0.8 U 1.6 6.0 2.4 04/28/05 05/02/05 5118335
Europium 152 -16 U 11 a5 14 £4/28/05 05/02/05 5118335

Lead 212 -2.4 v 3.5 12 5.7 04/28/05 05/02/05 $118338

Lead 214 5.3 o 3.9 15 6.9 04/28/05 05/02/05 5118335
Mercury 203 -1.7 U 1.7 5.7 2.7 04/28/0% 05/02/05 5118335
Potassium 40 36 11} 28 110 52 04/28/05 05/02/05 5118335 )
Radium (226) 20 U 38 140 66 04/28/05 05/02/05 5118335
Radium 228 13.6 ] 7.0 30 13 04/28/05 05/02/05 5118335
Radium 223 (ass « -4 u 13 §3 30 04/28/05 05/02/05 5118335
Radium 224 MT 12 U 36 130 61 04/28/05 05/02/05 5118335
Ruthenium 106 2 U 18 67 n 04/28/05 05/02/05 5118335
Sodium 22 -2.0 v 2.3 8.2 3.6 04/28/05 05/02/05 5118335
Strontium 85 ~12.1 4] 2.9 8.2 1.9 04/28/05 05/02/05 5118335
Thallium 208 -3.4 u 2.1 7.2 3.3 04/28/05 05/02/05 5118335
Thorium 227 -15 u 12 39 19 04/28/05 05/02/05 5118335
Thorium 231 23 v 15 55 26 04/28/05 05/02/05 5118335
Thorium 234 -26 v 35 120 58 04/28/05 05/02/05 5118335
Tin 113 1.8 u 2.1 7.9 1.7 04/28/05 05/02/05 5118335
Uranium 235 6 U 10 37 18 04/28/05 05/02/05 5118335
Yetrium 88 ..L- 1.9 U 2.0 9.0 3.8 04/28/05 05/02/05 5118335

Iso PLUTONTUNM: {LONG CT) DOR A-0l-R MOD pci/n A-01l-R MOD

Plutanium 238 ¢, 5"  0.007 u 0.013 0.045 0.018  05/02/05 05/05/05 5125141 82
Plutonium 239/40 U\«S 0.0050 v 0.0086 0.033 0.012  05/02/05 05/05/05 5125141 82

)
LOT #F5D220279 6 of 334




STL ST LOUIS

LOS ALAMOS NATIONAL LABORATORY
Client Sample ID: RE73-05-58921
Severn Trent Xaboratories - Radiochemistxy

Lab sample ID: F5D220279-002 Date Collaected: 04/20/05 0000

Work Order: G81c8 Date Received: 04/22/705 03900

Matrix: WATER

Total
Tadert , Prep Amalysis

Parametax Resalt Gual (1 g+/-) me o Date Dats Batch @ Tla 6
Iso AMERTICIUM (LONMG CF) NAS & DO MOD pei /L 3006/RP-725
Americium 241 (L. £y 0.010 U 0.013 0.047 0.020 04/27/05 05/02/05 5117071 77
Iso URANTIOM (LONG CT) MAS & DOR MOD pei/L 3050/RP-728
Uranium 234 Y,,25" 0.02¢ U 0.019 0.058 0.022 04/27/05 05/02/05 5117073 83
Uranium 235 0.0 u 0.0 0.03 0.0 04/27/05 05/02/05 5117073 83
Uraniua 238 0.009 L) 0.014 0.053 0.019 04/27/05 05/02/05 5117073 a3
Gamma C3-137 & Wits by DOR RP-730 MOD pei/n, RP-730 MOD
Americium 241 U, €8 1.2 v 2.9 9.9 4.7 04728705 05/02/05 5118335
Bismuth 211 (as -8 u 11 k1] 18 04/28/05 05/02/05 5118335
Bimmuth 214 12.¢0 U 4.2 17 7.9 04/28/05 05/02/05 %118335
Cadmium 109 -8 u 22 77 37 04/28/05 05/02/05 5118335
Cerium 139 0.8 U 1.1 4.0 1.9 04/28/05 05/02/05 5118335
Cesium 134 -0.7 u 1.8 6.3 2.9 04/28/05 05/02/05 5118335
Cesium 137 =2,5 v 2.5 9.3 4.4 04/28/05 05/02/05 5118335
Cobalt 60 1.3 U 2.8 11 5.1 04/28/05 05/02/05 5118335
Europium 152 17 o} 10 45 20 04/28/05 05/02/05 5118335
Lead 212 4.1 u 3.3 12 5.8 04/28/05 05/02/05 5118335
Lead 214 -§.1 u 4.0 13 6.4 04/28/05 05/02/05 5118331%
Mercury 203 -1.1 u 1.5 5.2 2.5 04/28/05 05/02/05 5118335
Potagsium 40 70 u 26 110 51 04/28/0% 05/02/05 5118335
Radium (226) 20 v 35 130 61 04/28/05 05/02/05 5118335
Radium 228 1.8 U 7.1 27 12 04/28/05 05/02/05 5118335
Radium 223 (ass 20 u 16 59 29 04/28/05 05/02/05 5118335
Radium 224 ~99 u 45 110 s1 04/28/05 05/02/05 5118335
Ruthenium 106 5 u 16 60 27 04/28/05 05/02/05 5118335
Sodium 22 3.1 4] 2.4 9.8 4.4 04/28/05 05/02/05 5118335
Strontium 85 -10.3 U 2.8 8.3 - 4.0 04/28/05 05/02/05 5118335
Thallium 208 3.5 u 2.2 8.2 3.9 04/38/05 05/02/05 5118335
Thorium 227 -27 u 12 37 18 04/38/05 05/02/05 511823235
Thorium 231 6 v 11 41 19 04/28/05 05/02/05 5118335
Thorium 234 -45 i) 3] 100 49 04/28/05 05/02/05 51183315
Tin 113 0.09 U 2.0 7.2 3.4 04/28/05 05/02/05 5118335
Uranium 235 2.6 ] 8.7 k} 15 04/28/05 05/02/05 5118335
Yetrium 88 - ~4.0 U 1.9 5.0 1.8 04/28/05 05/D2/05 5118335
Iso PLUTONIOM (50NG CT) DOB A-01-R MOD pci/L A-01-R MOD
Plutonium 238 (A, €S 0.0008 u 0.012 0.053 0.019 05/02/05 05/02/05 5125141 as
Pluconium 239/40 k<™ 0.0 U 0.0 0.05 0.02 05/02/05 05/02/05 5125141 as

LOT #F5D220279
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STL ST LOUIS
Thursday, April 21, 2005

Los Alamos
NATIONAL LABORATORY

ATTN: Mark Loeb
Severn Trent Laboraties, Inc., St Louis

13715 Rider Trail N.
Earth City, MO 63045

CHAIN OF CUSTODY DOCUMENT NUMBER: 3168SC

REQUEST NUMBER: 3168S
ANALYSIS TYPE: RAD

Page 1
SAMPLE CONT CONTAINER ORDER
ID ID DESCRIPTION TEMPLATE CODE PRESERVATIVE MATRIX
RE73-05-58920 3 1 GAL POLY AM-241+ISOU+ISOPU+GS HNO3 w
RE73-05-58921 3 1 GAL POLY AM-241+1SOU+ISOPU+GS HNO3 w
Final Pigo of CHAIN OF CUSTODY DOCUMENT FOR REQUEST NUMBER 31685 Page 1
Relinquished By: Date Time Received By: _ Date Time
Y .
TR 2 2 P 250 Spa b #2058 S
PRINTED NAME | SIGNATURE PRINTED NAME SIGNATURE
[
PRINTED NAME SIGNATURE PRINTED NAME SIGNATURE
PRINTED NAME SIGNATURE PRINTED NAME SIGNATURE
Received for DISPOSAL By: Date Time Remarks:
LOBrYEINARIE2 79  SIGNATURE 332 of 334




STL ST LOUIS

Thursday, April 21, 2005

Los Alamos

NATIONAL LABORATORY

ATTN: Mark Loeb

wx REQUEST NUMBER: 31683
. ANALYSIS TYPE: RAD
%

Severn Trent Laboraties, Inc., St. Louis
13715 Rider Trail N.
Earth City, MO 63045

Please analyze the enclosed samples These samples are on:
according to the schedule indicated:

SHIP DATE: 04/21/2005 LANL Request Number: 3168S

REPORT DUE: 05/06/2005 Per Agreement Number: 126310021

TURN AROUND REQ'D: 15 Project Cost Code: MT3R0223KGT0

RAD SCREENING: NOT REQ

COMMENTS:

LANL ER SMO CSOSL@ | (/ o Page 1
L o AN,
Va " 1 bl —rd
METHOD AMPLE ~ CONTSAMPLE DATE  COMMENTS
CODE iD ID MATRIX SAMPLED
EPA:901.1 RE73-05-58020 3 W 04/20/2005
HASL-300:AM-241 RE73-05-58920 3 w 04/20/2005
HASL-300:1SOPU RE73-05-58920 3 w 04/20/2005
HASL-300:I1SOU RE73-05-58920 3 w 04/20/2005
EPA:901.1 RE73-05-58921 3 w 04/20/2005
HASL-300:AM-241 RE73-05-58921 3 w 04/20/2005
HASL-300:ISOPY RE73-05-58921 3 w 04/20/2005
HASL-300:1S0U RE73-05-58921 3 w 04/20/2005
Final Page of REQUEST NUMBER 3168S Page 1
LOT #F5D220279 333 of 334




DATA VALIDATION COVER SHEET (Example)

_ _ _.SECTIONL.
REQUEST NUMBER:. S /. L& S COST CODE:
VALIDATION DATE:
LAB NAME: - STL LAB CODE:
VALIDATOR: ORGANIZATION:
ANALYTICAL SUITE: __. VOLATILES ___HIGH EXPLOSIVES

___SEMIVOLATILES __INORGANICS

. __PESTICIDES/AROCLORS ~ ___ RADIOCHEMISTRY |

OTHER (describe)

SECTION Il éOMPLETENESS CHECKLIST

Present? Present?
item (Y/N/NA) Item | (YIN/NA)
1. COC form(s) 2. Case Narrative ' I
3. Sample Resuits 4. Sample Chromatograms
5. Standard Chromatograms 6. Quantitation Reports
7. QC Forms

 Identify any samples in the assigned Request Number that are missing:

Comments: include information about requests to the laborator& and agreed upon date
of resolution and lab contact: (Attach additional comment sheets as necessary)

‘u

Signature/1st validation: Date/1st validation:

Signature/2nd validation: Date/2nd validation:




STL ST LQOUIS

o I

RECD MAY 17 2005

ANALYTICAL REPORT

PROJECT MO. 31688
o8 Alsmos Mon-Rad

Lot §: F5D220279

Joylene Valdex or Eeith Greeme
Los Alsmos Wational Laboratory
SMD TA-00 Bldg 1237

DP: 030; m8: 707
Los Alsmos, MM 87545

ERVERN THENT LABORATORIER, INC.

Bd Kao
Project Manager

MNay 11, 2005

STEVERN
TRENT

STL St Louls
13715 Rider Trail North
Earth City, MO 63045

Tel: 314 298 8566 Fax: 314 298 8757
www.st-inc.com

STL

Severn Trent Laboratories, Inc.
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STL ST LOUIS

Cuse Narrative
LOT NUMBER: F5D220279
LANL Request Number: 31688

This report contains the analytical results for the two samples received under chain of custody
number by STL St. Louis on April 22, 2005. These samples are associated with your Los Alamos
Non-Rad project.

All .applicable quality control procedures met method-specified acceptance criteria except as noted
on the following page.

This report is incomplete without the case narrative. All chemical analysis results are based upon dry
weight correction as required per the statement of work. All radiochemistry results are based upon
sample as dried and ground with the exception of tritium, unless requested wet weight by the client.

Sample Receiving

Samples were received ambient. Samples were received at a pH of 7. Samples were acidified with
nitric acid and held 18 hours before releasing for analysis.

Gamms Spec Method RP-730

OC Batch: 5118335
The Method Blank shows no contamination below the reporting limit.
The LCS is in control for spike compounds.

The Batch QC Duplicate was performed on F5D220279-001. The RPD/RER values are inside stated
limits. :

The gamma Radium-226 is reported from 186.10 keV. U-235 has an energy line at 185.72 keV (abn.
34%4). The presence of U-235 may cause a high bias in the Ra-226 results.

Actinides by Method A-01-R

Amercinm

QC Batch:5117071

The Method Blank shows no comtamination below the reporting limit. Tracer recovery is within
laboratory stated limits.

The LCS is in control for spike and tracer compounds.
The Batch QC Matrix Spike and Duplicate was performed on FSD220279-001. The Matrix Spike

recoveries and Duplicate RPD/RER values are inside stated limits. Tracer recoveries are in control for
both the MS and Duplicate.

LOT #F5D220279 2 of 334




STL ST LOUIS

Plutoniym

OC Batch: 5125141
The Method Blank shows no contamination below the reporting limit. Tracer recovery is within
laboratory stated limits.

The LCS is in control for spike and tracer compounds.

The Batch QC Matrix Spike and Duplicate was performed on F5D220279-001. The Matrix Spike
recoveries and Duplicate RPD/RER values are inside stated limits. Tracer recoveries are in control for
both the MS and Duplicate.

Uranium

OC Batch: 5117073

The Method Blank shows contamination below the reporting limit. Tracer recovery is within
laboratory stated limits.

The LCS is in control for spike and tracer compounds.

The Bawch QC Matrix Spike and Duplicate was performed on F5D2202279-001. The Matrix Spike
recoveries and Duplicate RPD/RER values are inside stated limits, Tracer recoveries are in control for
both the MS and Duplicate,

I certify that this data is in compliance with the terms and conditions of the contract, both technically
and for completencss, for other than the conditions detailed above. The lsboratory manager or his
designee, as verified by the signaturc on the front page, has authorized release of the data contained in

LOT #F5D220279 3 of 334



STL ST LOUIS

METHODS SUMMARY
F5D220279
ANALYTICAL PREPARATION
PARAMETER METHOD METHOD
C8-137 & Hits By Gamma GAMMA SPEC MULTI ISO CAL DOE RP-730 MOD
Isotopic AM by Alpha Spec Alpha Spectroscopy NAS/DOE 3006/RP
Isotopic Plutonium by Alpha Spectroscopy EML A-01-R MOD
Isotopic U by Alpha Spec Alpha Spectroscopy NAS/DOE 3050/RP
Eeferences:
DOE "DOE METHODS FOR EVALUATING ENVIRONMENTAL AND WASTE

MANAGEMENT SAMPLES® OCTOBER 1994 US DEPARTMENT OF ENERGY

EML "ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL®™
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY

NAS/DOE NATIONAL ACADEMY OF SCIENCES.
"DOE METHODS FOR EVALUATING ENVIRONMENTL AND WASTE MANGEMENT
SAMPLE" OCTOBER 1994 US DEPARTMENT OF ENERGY.

LOT #F5D220279 4 of 334




STL ST LOUIS

SAMPLE SUMMARY

F5D220279

WO # SAMPLE# CLIENT SAMPLE ID

SAMPLED 8AMP
DATE TIME

G81GW 001 RE73-05-58920
GelaGs 002 RE73-05-58921

NOTE(S8) :

04/20/05
04/20/05

-nnluu&ﬂunhoﬂm-nmuﬁndmmnuvmuu-dmanHMﬂqpqa
-Aluhm&munnﬂmnuhﬁumumunlnﬂuuuaﬂumuiuhmmdnﬂl
-mUMnmdalwn'wnlutuwdnwﬂwntsmuuhu
-ﬂmnwmmnmﬂ!mmmmiﬂmmhmmﬁmudnmﬁnqmmdﬂhnnw-n.
-Ruuuﬂxﬂumnnmnpuumunuoumuuwmuhnnaywﬁﬂhhuhuwbnumnmmndqiu.u-hnhniﬂmHMquumo&m
paind filier text, pH, porotity pressure, Mﬂu:ﬂnmﬂmwmmm lewperatire, viscotity, and weight.

LOT #F5D220279
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STL ST LOUIS

LOS ALAMOS NATIONMAL LABORATORY
Client Sample ID: RE73-05-58920
Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F5D220279-001 Date Collected:

04/20/05 0000

Work Order: G81GW Date Received: 04/22/05 0900
Matrix: WATER
Total
Tooare . rrep Analysis

Parameter Besule Qual {1 o¢/=) we e Dute Date Batch @ Yia &
IS0 AMERICIUM (LOMG CT) MAF & DOE MOD pCi/L 3006/R2-725
Amerjicium 241 -0.009%9 u -0.014 0.056 0.025 04/27/05 05/02/05 5117071 - 28
Iso URANITM (LOWG C*) MAR & DOR MOD pei/L 3050/RP-725
Uraniom 234 0.083 0.02¢ 0.042 0.011 04/27/05 03/02/05 5117073 78
Uranium 235 0.0 U 0.0 0.03 0.0 04/27/05 05/02/05 5117073 ki:}
Uranium 238 0.0009 U 0.012 0.055 0.019 04/27/05 05/02/05 5117073 78
Gamma Cs-137 & Hits by DOE RP-730 MOD pcl/L RP=730 MOD

Americium 241 -0.03 U 3.1 11 5.1 04/28/05 05/02/D5 5118335
Bismuth 211 (agsumes 13 o 12 44 21 04/28/05 05/02/05 5118335
Bismuth 214 4.5 o 4.2 16 7.6 04/28/05 05/02/05 5118335
Cadmium 109 -46 g 27 86 41 04/28/05 05/02/05 5118335
Cerium 139 -1.6 o 1.4 4.5 2,2 04/28/05 05/02/05 5118335
Cegiuvm 134 -4.6 4] 1.9 5.9 2.7 04/28/05 05/02/05 5118335
Cesium 137 ~0.07 U 2.2 8.0 3.7 04/28/05 05/02/05 5118335
Cobalt 60 -0D.B u 1.6 6.0 2.4 04/28/05 05/02/05 5118335
Buropium 152 =16 U 11 35 14 04/28/05 05/02/05 511833%

Lead 212 -2.4 v 3.5 12 5.7 04/28/05 05/02/05 5118335

Lead 214 5.3 o 3.9 15 6.9 04/28/05 05/02/05 5118335
Mercury 203 -1.7 u 1.7 5.7 2.7 04/28/05 05/02/05 5118335
Potasgium 40 36 u 28 110 52 04/28/05 05/02/05 5118335
Radium (226) 20 v k1:} 140 (11 04/28/05 05/02/05 5118335
Radium 228 13.6 1) 7.0 30 13 04/28/05 05/02/05 5118335
Radium 223 (asspumes ¢ -4 u 18 53 30 04/28/05 05/02/05 5118335
Radium 224 12 u 36 130 61 04/2B/05 05/02/05 5118335
Ruthenium 106 2 i) 18 67 31 04/28B/05 05/02/05 5118315
Sodium 22 -2,0 ) 2.3 8.2 3.6 04/28/05 05/02/05 5118335
Strontium 85 =-12.1 o) 2,9 8.2 3.9 04/28/05 05/02/05 5118335
Thallium 208 ~3.4 U 2.1 7.2 3.3 D4/2B/D05 05/02/05 5118335
Thorium 227 ~-15 u 12 39 19 04/28/05 05/02/05 5118335
Thorium 231 23 v 15 55 26 0D4/28/05 05/02/05 5118335
Thorium 234 -26 u 35 120 58 04/28/05 05/02/05 5118335

Tin 113 1.8 U 2.1 7.9 3.7 04/28/05 05/02/05 5118335
Uranium 235 6 o 10 37 18 04/28/05 05/02/05 51183315
Yttrium 88 1.9 i} 2.0 9.0 3.8 04/28/05 05/02/05 5118335

Iso PLUTONIUM (LONMG CT) DOE A-01-R MOD peiszn A-01-R MOD

Plutonium 238 0.007 U 0.013 ¢.045 0.018 05/02/05 05/05/05 5125141 82
Plutonium 239/40 0.0050 U 0.0086 0,033 0.012 05/02/05 05/05/05 5125141 82

LOT #F5D220279 6 of 334




STL ST LOUIS

WOTR(S)

mmmummmmnuu.

In1-dﬂwnnmnlulmunnqupuﬂumuunqn;.
mﬂd:1nﬂt.nﬂnmnﬂwrunmthnlx
1 § Result is leas than the 2ample dstection limit,
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STL 8T LOUIS

LOS ALAMOS NATIONAL LABORATORY

Client Sammle ID: RE73-05-58920 DUP

Bevern Trent Laboratories - Radiochemistry

Lab Sample ID: F5D220279-001X
Work Order: G8lgw

Date Collected:
Date Recaived:

04/20/05 0000
04/22/05 0900

Matrix: WATER
Total
Gooert. Prep Analywis
Persmeter Pasult Qual {2 ov/=) une Dre Date Date Batch # Yld &
Gamma Cs-137 & Mits by DOER RP-730 oD pci/L RPF-730 MOD
Americium 241 0.5 ) 2.7 9.3 4.4 04/28/05 05/02/05 5118335
Bismuth 211 (assumes 10 u 12 43 20 04/28/05 05/02/05 5118335
Biemith 214 4.4 u 4.0 15 7.2 04/28/05 05/02/05 5118335
Cadmium 109 -8 u 23 80 a8 04/28/05 05/02/05 5118335
Cerium 139 0.6 u 1.2 4.3 2.1 04/28/05 05/02/05 5118335
Cegium 134 -2.3 u 1.9 6.3 2.9 04/28/05 05/02/05 5118315
Cegium 137 2.4 U 2.2 B.3 3.9 04/28/05 05/02/05 5118335
Cobalt 60 3.3 o 2.3 9.6 4.3 04/28/05 05/02/05% 5118335
Europium 152 * -3 u 12 a5 20 04/28/05 05/02/05 5118335
Lead 212 -1.5 u 3.1 11 5.2 04/28/05 05/02/05 5118335
Lead 214 4.1 U 3.9 14 6.9 04/28/05 05/02/05 5118335
Mercury 203 1 u 1.8 5.5 2.6 04/28/05 05/02/05 5118335
Potassium 40 23 u 27 110 48 04/28/05 05/02/05 5118335
Radium (226) 54 4] 38 140 68 04/28/05 05/02/05 5118335
Radium 228 7.0 U 7.2 28 13 04/28/05 05/02/05 5118335
Radium 223 (aggumens ¢ -28 U 16 51 24 04/28/05 05/02/05 5118335
Radium 224 11 U 33 120 56 04/28/05 05/02/05 S118336
Ruthenium 106 -30 9] 19 63 29 04/28/05 05/02/05 5118335
sSodium 22 0.5 u 2.4 9.0 4.0 04/28/05 05/02/05 5118335
Stromtium 85 -7.4 v 2.3 8.9 4.3 04/28/05 05/02/05 5118335
Thallium 208 8.2 U 2.1 B.7 4.1 04/28/05 05/02/05 5118335
Thorium 227 ~-19 U 11 is 18 04/28/05 05/02/05 5118335
Thorium 231 13 1) 13 47 23 04/28/05 05/02/05 5118335
Thorium 234 25 ) 33 120 60 04/28/05 05/02/05 5118335
Tin 113 =3.5 U 2.0 6.3 2.9 04/28/05 05/02/05 5118335
Uranium 235 9.2 u 9.3 33 16 04/28/05 05/02/05 5118335
Yttrium ag 2.8 [+ ] 2.1 9.6 4.1 04/28/05 05/02/05 5118335
WOTE (8)
Data are inoomplete withont the oass narrative.
mci-monimhylutmmm.
mmltnmmtum‘mm
L] Result is less than the sample detection limit.
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STL 8T LOUIS

LOS ALAMOS NATIONAL LABORATORY
Client Samnle ID: RE73-05-58921
Severn Treat Laboratories - Radiochemistxy

Lab Sample ID: F5D220279%-002 Date Collected: 04/20/05 0000

Work Order: G81Gs Date Received: 04/22/05 0900

Matrix: WATER

Total
L Prwp Analysis
Peramstar Rewule Owal {1 g+/=) o ] Date Data Batoh § Tila s
Iso AMERICTUM (LONG CY) NAS & DOE MOD peisLn 3006/Rp-723
Americium 241 0.010 u 0.013 0.047 0,020 04/27/05 05/02/05 5117071 77
Iso URANIUM (1ONG C?) MAS & DOR MOD pei/n 3050/RP-~728
Uranium 234 0,024 u 0.019 0.058 0.022 04/27/0% 05/02/05 5117073 83
Uranium 235 0.0 u a.¢0 0.03 0.0 04/27/05 05/02/05 5117073 83
Uranium 23§ 0.009 U 0.014 0.053 0.019 04/27/05 05/02/05 5117073 83
Ganma Cs-137 & Mits by Dom RP-730 MDD pCi/L RP-730 MOD
Americium 241 ~1.2 U 2.9 9.9 4.7 04/28/05 05/02705 5118335
Bigmuth 211 (assumes ~8 U 11 3a 18 04/28/05 05/02/05 5118335
Bismith 214 12.0 u 4.2 17 7.9 04/28/05 05/02/05 5118335
Cadmium 109 -8 v 22 77 37 04/28/05 05/02/05 5118335
Cerium 139 0.8 u 1.1 4.0 1.9 04/28/05 05/02/05 5118335
Cesium 134 -0.7 U 1.8 6.3 2.9 04/28/05 05/02/05 5118335
Cegium 137 =2.5 u 2.5 9.3 4.4 04/28/05 05/02/05 5118335
Cobalt 60 1.3 i} 2.9 11 5.1 04/28/05 05/02/05 118335
Puropiuwm 152 17 U 10 45 20 04/28/08 05/02/05 5118335
Lead 212 4.1 u 3.3 12 5.8 04/28/05 05/02/05 5118335
Lead 214 -6.1 u 4.0 13 6.4 04/28/05 08/02/05 5118335
Mercury 203 -1.3 u 1.5 5.2 2.5 04/28/05 05/02/05 511833%
Potasgium 40 70 v 26 110 51 04/28/05 05/02/05 5118335
Radium (226) 20 1] 35 130 61 04/28/05 05/02/05 5118335
Radium 228 l.8 U 7.1 27 12 04/28/05 05/02/05 5118335
Radium 223 (assumes ¢ 20 u 16 59 29 04/28/05 05/02/05 5118336
Radium 224 -99 U 45 110 51 04/28/05 05/02/05 5118335
Ruthenium 106 5 u 16 (1] 27 04/28/05 05/02/05 5118335
Sodium 22 3.1 u 2.4 9.8 4.4 04/28/05 05/02/05 5118336
Strontium 85 -10.3 j¢] 2.8 B.3 4.0 04/28/05 05/02/05 5118335
Thallium 208 3.5 U 2.2 8.2 3.9 04/28/05 05/D2/0% 5118335
Thoxrium 227 -27 u 12 37 18 04/328/05 05/02/05 5118335
Thorium 231 [ u 11 41 19 04/28/05 05/02/05 5118335
Thorium 234 -45 ) 31 100 49 04/28/05 05/02/05 5118335
Tin 113 0.09 4] 2.0 7.2 3.4 04/28/05 05/02/05 5118335
Uranium 235 2.6 U 8.7 n 15 04/28/05 05/02/05 5118335
Yttrium 88 -4.0 [+] 1.9 5.0 1.8 04/28/05 05/02/05 5118335
Iso PLUTOMIOM (LOWG CT) DOE A-0l1-R MOD pei/n A=-01=-R »OD
Plutonium 2348 0.0008 3] 0.012 0.053 0.01% 05/02/05 05/02/05 5125141 8s
Plutonium 239/40 0.0 g 0.0 0.05 0.02 05/02/05 05/02/05 5125141 a5
9 of 33
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STL ST LOUIS

NOTR(S)
Data are incomplete withont the oase Barrative,

mi-mnwmmm.
Bold Tesults are greater then the MDC

1] Result is less than che sewple detection limic.

10 of 334
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STL ST LOUIS

LOS ALAMOS MATIONAL LABORATORY

Client Sample ID: RE73-05~58921 DUP
Severn Trant Laboratories - Radiochemistry

Lab Sample ID: FS5D220279-002X Date Collected: 04/20/05 0000
Work Order: G81ca Date Received: 04/22/705 0900
Matrix: WATER
Toral
Tacert . Prep Analysis
Iso PLUTOMIUN (LOWMG CT) DOR A~-01-R MOD pCi/L A-01-R MOD
Plutonium 238 0.012 L 0.014 0.048 0.015 05/02/08 05/02/05 5125141 81
Plutonium 239/40 0.0 u 0.0 0.04 0.01 05/02/05 05/02/05 5125141 81
NOTE(8)

Data are incomplete without the case mazTative.

¥DC is determined by instrument performancs only.
Bold results are greater than the NDC

v Result is leas than the sample detection limie.

LOT #F5D220279
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STL ST LOUIS

Severn Trent Laboratories - Radiochemistry

Client Lot ID: F5D220279 Date Sampled: 04/20/05
Matrix: WATER Date Received: (4/22/05
Botal Total gt Semple ID
Uoacaxt.
sNOLE Taoert. DUPLICATR
Paranatex Result (16 +/-) % y1a Mesult (1ges-) wMa Precisicn

Iso PLUTONIUM (LONG CT) DOE A-0l1-R MOD pci/L A-01-R MOD r5D220279-002
Plutonium 238 0.0008 U 0.012 85 0.012 i} 0.014 81 0.2 RER
Plutonium 239/40 0.0 U 0.0 85 0.0 i} 0.0 81 Erro RER

Bacch 1 5125141 (Sample) 5125141 (Duplicate)
Gamma Cs-137 & Hits hy DOE RP-730 MOD pci/L nr-730 MOD r5p220279-001
Americium 241 -0.03 U 3.1 0.5 u 2.7 0.1 RER
Bismuth 211 (asgumes e 13 4] 12 10 U 12 0.1 RER
Bismuth 214 4.5 U 4.2 4.4 1Y) 4.0 0.01 RER
Cadmium 109 -46 v 27 -8 u 23 0.8 RER
Cerium 139 -1.6 U 1.4 0.6 U 1.2 0.9 RER
Cesium 134 -4.6 U 1.9 -2.3 U 1.9 0.6 RER
Cegium 137 -0.07 u 2.2 2.4 u 2.2 0.6 RER
Cobalt 60 -0.8 v 1.6 1.3 u 2.3 1 RER
Burcpium 182 -16 4] 11 -3 U 12 0.6 RER
Lead 212 =2.4 u 3.5 -1.5 U 3.1 0.2 RER
Lead 214 5.3 ¢) 3.9 4.1 U 3.9 0.1 RER
Mexcuxy 203 -1.7 g 1.7 1 U 1.5% 0.8 RER
Potassium 40 38 U a8 23 o 27 0.2 RER
Radium {226) 20 ) b1 ] 54 1) k1] 0.4 RER
Radium 223 (assumes eq -4 +) is -28 o 16 0.7 RER
Radium 224 12 4] 35 11 u 33 0.02 RER
Radium 228 13.6 g 7.0 7.0 U 7.2 0.5 RER
Ruthemium 106 2 u 18 =30 U 19 0.9 RER
Sodium 22 -2.0 u 2.3 0.5 u 2.4 0.6 RER
Strontium 85 -12.1 u 2.9 ~7.4 U 2.8 0.8 RER
Thallium 208 -3.4 v 2.1 8.2 U 2.1 3 RER
Thorium 227 -15 ¢] 12 -19 U 11 0.2 RER
Thorium 231 23 U 15 13 U 13 0.4 RER
Thorium 234 -26 U k1.1 s U 33 0.8 RER
Tin 113 1.8 u 2.1 -3.5 u 2.0 1 RER
Uranium 235 [ g 10 9.2 4] 9.3 0.2 RER
Yttrium 88 1.9 u 2.0 2.8 o} 2.1 0.2 RER

Batoh §r 5718335 (Sample) 5118335 (Duplicate)
NOTR(B)
Data are inoomplete without the case marrative.
Calculations are parformed bafore roumding to awoid rommd-off error ia calowlated results
v Rosult is less than the sample detection limit.
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STL ST LOUIS

Severn Trent Laboratories - Radiochemistry

Client Lot 14: F5D220279 Date Sampled: 04/20/05
Matrix: WATER Date Received: 04/22/05%
Suaple ID
Sample oike pike Unoert ln:l.hnc * QC Comtzol
Paramates Result  Awount  Result (10 +7oy 2€ bLe yid, \Reo Linits
Iso AMERTCIUN (LONG CT) MAZS & DOR NOD peli/L 3008/Rp-723 P3p220279-001
Americium 241 -0.009 3.86 3.36 0.16 0.04 0.02 84 88 (67 - 107)
Batch 4: 5117071 Analysis Date: 05/02/05
Iso URANIUM (LONG CT) NAS & DON MOD PCL/L 3050/xp-72% r5D220279-001
Uranium 234 0.068 5.36 5.20 0.30 0.02 0.0 83 96 (77 - 109)
Uranium 238 0.0009 5.36 5.46 0.31 0.04 0.01 83 102 (70 - 130)
Batch #: 5117073 Analysis Data; 05/02/05
Iso PLUTONMIUM (LONG CT) DOR A-01-R MOD pei/n A-01-R MNOD ¥5D220279-001
Plutonium 238 0.007 1.49 1.48 0.13 0.05 0.02 89 99 (50 - 150)
Plutonium 239/40 0.0050 1.44 1.40 0.12 0.04 0.01 89 97 (50 ~ 150)
Batch #: 5125141 Analysis Date; 05/02/05

WOTR (8)

Data are incomplete without the cass narrative.

Caloulations are performed befors rouvnding to avold round-off exrors in calculated results.

LOT #F5D220279
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STL ST LOUIS

Severn Trent lLaboratories - Radiochemistry

Client Lot ID: F5D220279
Matrix: WATER
wotal Lab sempls ID
Uaoart . rep Auslywis

Parameter Rasult Qual (1 o¢/-) mc e Imte Dute Batoh # Yid %

Iso AMERICIUM (LONG CT) NAS & DOE MOD pci/L 3006/RP-~725 F50270000-0718
Americium 241 0.0115 o} 0.0084 0.026 0.0094 04/27/05 D05/02/05 5117071 87

Iso URANIUM (LOMG CT) MAS & DOE MOD pci/Ln 3050/mp-725 r5p270000-0738
Uranium 234 0.014 U 0.013 0.040 0.011 04/27/05 05/02/05 5117073 84
Uranium 235 0.010 u 0.015 0.028 0.0 04/27/05 05/02/05 5117073 84
Uranium 238 0.017 g 0.015 0.023 0.0 04/27/05 05/02/05 5117073 84

Gamma Cs-137 & Nits by DOE RP-730 MOD pci/L RP=-730 NOD 302800003350
Americium 241 7.0 o 2.6 9.7 4.6 04/28/05 05/02/05 5118335
Bigmuth 211 (assumes 22 U 12 45 21 04/28/05 05/02/05 5118335
Bismuth 214 1.7 4] 4.5 18 8.3 04/28/05 05/02/05 5118335
Cadmium 109 64 o 24 91 44 04/28/05 05/02/05 5118335
Cerium 139 -0.6 4] 1.3 4.3 2.0 04/28/05 05/02/05 5118335
Cesium 134 -4.3 o 1.7 5.2 2.3 04/28/05 05/02/05 5118335
Cesium 137 3.3 o 2.0 8,2 3.7 04/28/05 05/02/05 5118335
Cobalt 60 2.2 U 2.5 10 4.5 04/28/05 05/02/05 5118335
Europium 152 4 U 10 41 i8 04/28/05 05/02/05 5118335
Lead 212 -2.7 4] 3.2 11 5.4 04/28/05% 05/02/05 5118335
Lead 214 8.2 U 3.8 15 7.0 04/28/05 05/02/05 5118335
Mercury 203 0.8 U 1.5 5.5 2.6 04/28/05 05/02/05 5118335
Potassium 40 -6 u 29 120 52 04/28/05 05/02/05 S118335
Radium (226) -31 U 36 130 62 04/28/05 05/02/05 5118335
Radium 228 10.4 U 6.4 27 12 04/28/05 05/02/05 5118335
Radium 223 (appumes ¢ -3 u 17 59 28 04/28/05 05/02/05 5118335
Radium 224 -96 u 44 110 52 04/28/05 05/02/05 5118335
Ruthenium 106 6 U 16 62 28 04/28/05 05/02/05 5118335
Sodium 22 -4.9 U 2.4 7.1 3.0 04/28/05 05/02/05 5118335
Strontium B85 =-11.6 u 2.8 7.7 3.6 04/28/05 05/02/05 5118335
Thallium 208 1.8 u 2.0 7.8 3.6 04/28/05 05/02/05 5118335
Thorium 227 -22 u 11 36 17 04/28/05 05/02/05 5118335
Thorium 231 45 U 14 54 26 04/28/05 05/02/05 5118335
Thorium 234 49 o 34 130 61 04/28/05 05/02/05 5118335
Tin 113 1.3 o 2.1 7.9 3.7 04/28/05 05/02/05 5118335
Uranium 235 -9.0 U 9.5 32 15 04/28/05 05/02/05 5118335
Yttrium 88 -1.2 u 2.2 8.1 3.3 04/28/05 05/02/05 5118335

Iso PLUTORIUM (LONG CT) DOR A-01-R MOD pci/Ln A-Q0l-R MOD P5E050000-141B
Plutonium 238 0.011 u 0.013 0.046 0.015 05/02/05 05/02/05 5125141 85
Plutonium 239/40 0.0 g 0.0 0.02 0.0 05/02/05 05/02/05 5125141 85

LOT #F5D220279 14 of 334
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WOTE(H)
Data are inoomplete without the oase narrative.

MDC is determined using instrument performance omly
Bold results are greater than the MDC

1] Result is less than the sample detection limit.

LOT #F5D220279 15 of 334



STL ST LOUIS

Laboratory Control Sample Report
Severn Trent Laboratories - Radiochemistry

Client Lot ID: F5D220279
Matrix: WATER
Total Lab gample ID
Uapazt. QC Comerel
Paranetar Sodke Aucumt  Besult {104/-) MDC % Yld % Rec Linits
Iso AMERICIUN (LONG CT) MAS & DOE NOD pei/Ln 3006/2P-725 rina70000-071c
Americium 241 3.86 3.23 0.18 0.04 54 84 (67 - 107)
Batch #: 5117071 Analysis Dute: 05/02/05
Iso URANIUM (IXG CT) MAS & DOE NMOD pcli/L l030/mp-725 r3p270000-073C
Uranium 234 5.36 5.42 0.31 0.02 86 101 (77 - 109)
Uranium 238 5.36 5.77 0.33 0.02 86 107 (70 - 130)
Batch & 5117073 Analysis Pate: 05/02/05
Gamma Cs-137 & Hits by DOR R¥P~-730 MOD pci/n RP-730 MOD rSD280000-335¢C
Americium 241 60700 59100 3600 300 97 (90 - 110}
Cesium 137 24400 23500 1400 100 96 (%90 - 110)
Cobalt 60 40300 38500 2100 100 95 (90 - 110)
Batoh §: 5118335 Analysis Date: 04/30/05
Iso PLOTOMIUM (LONG CT) DOR A-01=-R MOD pci/L A~0l1-R MOD F5E0350000-141C
Plutonium 238 1.49 1.54 0.13 0.04 8% 103 (79 - 119)
Plutonium 239,40 1.44 1.62 0.14 0.04 a9 113 {59 - 131)
Matoh #: 5125141 Analysis Date: 05/02/05
MOTE(R)
MOC ie determined by ingtresmmt parforsance only
ammm-mmmwmmuuumm-oumuummn 16 of 334

LOT #F5D220279




STL 8T LOUIS

Alpha
Spectroscopy
Americium
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ALPHA SPECTROSCOPY

Data Reports
Results Reports
Channel by Channel Report

Calibration Data

Instrument Checks

Batch Summary Sheets
Run Logs
Yield Summary(ies)
Batch Yield Ploz(s)

Raw Data
Prep Data Sheet(s)
QC Acceptance Sheet(s)
LCS Standard Sheei(s)
Tracer Standard Sheets
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ST
“ STL Alpha-Spectroscopy
: Analyvsis Report

Analyst: 60040

Sample Name: F5D220279-001

SampleType: Sample
WRKNO: G81GW1AA

Sample Collection Date: 4/20/2005 12:00:00AM
Comment:

Batch Name: 5117071

Description;

Tracer Name: Am243_Rad04-0092

Tracer Activity: 68.50 DPM/mL x (Vol.)0.10 mL = 6.85 DPM

Tracer Ref. Date: 4/23/2004 12:00:37PM

STL St. Louis
13715 Rider Trail North
Earth City, MO 63045
Sample : 3:51:43PM 5/3/2005
Spectrum#1  Analysis #1
Sample Volume : 1.0000L
Aliquot: N/A  Aliquot Fraction; N/A
Lab Preparation;
Batch
Client Name: Undefined
Client Contact:
Tracer
Tracer Nuclide: Am-243
Tracer Recovery: 84.30%
Acquisition

Detector: AV2

Serial Number. 41-158W7

Acquisition Start Date: 5/2/2005 2:59:52PM
Live Time: 600.00 min.

Real Time:; 600.01 min.

Background Date: 4/26/2005 10:37:38AM

Calibration Name: April2005_AV?2
Calibration Date: 4/28/2005 7:27:46PM
Energy Cal. Gain =7.2598 keV/Ch
Offset = 3,388.96 keV
Quadratic = 0.0000 keV / Ch?
Efficiency: 26.31% +/- 0.28% TPU(2 sigma)

Background Info: Sample: AV2; Det: AV2; Spectrum #1; Apr-26-2005 10:37

a4 3
78

ALLLAL

3
=

Tk

3398 2598 3700 2006 4198 4298 4508 47908 4908 S198 5398 5504 5798 5996 G198 B30 65596 B7SG 6996 7M6E 708

Enwrgy (keV)
General Analysis
Analysis Method: ROI Analysis, Set Name = AmROI
Decay Correction; 5/2/2005 2:58:37PM Nuclide Library: Americium
MDA Constants: Ko = 1.65, KB = 1.65 MDA Source; Background
Nuclide Summary (ROJ)
Peak ROl ROl 1.00Sigma Critical
Energy Stat End FWHM B.R Gross Bkgd Net  Activity TPU Level MDA
Nuclide keV keV keV keV % Counts Counts Counts VL CUL Cil. VL
Am-243 5232.950 5015.156 5341.847  81.430 100.0  $13.00 1.5000 912 2601E+000 8.738E-002 9.022E-003 2.720E-002
Am-241 5465263 5340.106 5574.160 179.256 98.0 7.00 9.7500 -3 -DA08E-003 -1.414E-002 2.347E-002 5.620E-002
Cm-244 5733.876 5595940 5857.292 138.117 100.0 2200  17.2500 5 1.608E-002 2121E-002 3.059E-002 7.038E-002

LOT #F5D220279
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Analyst: 60040

ST
“ STI Alpha-Spectroscopy
Analvsis Report

Sample Name:; F5D220279-001S

SampleType: Sample

WRKNO: G81GWIAF

Sample Collection Date: 4/20/2005 12:00:00AM
Comment:

Batch Name: 5117071

bescﬂption:

Tracer Nams: Am243_Rad04-0092

Tracer Activity: 68.50 DPM/mL x (Vol.)0.10 mL =

Tracer Ref. Date: 4/23/2004 12:00:37PM

Detector: AV3

Serial Number; 41-158X5

Acquisition Start Date: 5/2/2005 2:59:54PM
Live Time: 600.00 min.

Real Time: 600.01 min.

Background Date: 4/26/2005 10:37:40AM

STL St Louis
13715 Rider Trail North
Earth City, MO 63045
3:562:29PM 57372006
Sample
Spectrum#1  Analysis #1
Sample Volume : 1.0000L
Aliquot: N/A  Aliquot Fraction: N/A
Lab Preparation:
Batch
Client Name: Undefined
Client Contact:
Tracer
Tracer Nuclide: Am-243
6.85 DPM Tracer Recovery: 84.06%
Acquisition

Calibration Name: April2005_AvV3
Calibration Date; 4/28/2005 7:27:53PM
Enargy Cal: Gain = 7.2598 keV / Ch
Offset = 3,388.86 keV
Quadratic = 0.0000 keV / Ch?
Efficiency: 27.19% +/- 0.29% TPU(2 sigma)

Background Info: Sample: AV3; Det: AV3; Spectrum #1; Apr-26-2005 10:37

110
100 4
o0 4
80 4
70 4
§ w
i
40 4
a0 -
20 4
10 4
u l“l l‘l‘ l. L : ¥ | “‘“‘_:M} . . T  § T ‘I 'u’.;.A'.n L L) 1 ‘lw
3393 3898 3998 4198 4498 4796 2 S098 25390 2S00 205956 0 6295 GASS 6798 0 7088 20 7308
Ensegy (kmV)
General Analysis
Analysis Method: ROI Analysis, Set Name = AmROI
Decay Correction; 5/2/2005 2:58:37PM Nuclide Library: Americium
MDA Constants: Ka=1.65, KB= 1.65 MDA Source: Background
Nuclide Summary (RO
Peak ROI ROI 1.008igma Critical
Energy Start End FWHM B.R. Gross Bkgd Net  Activity TPU Lovel MDA
Nuclide keV keV keV keV % Counts Counts Counts VL Ci/L CI/L VL
Am-243 5232950 5015.156 5276.509 107.588 100.0  540.00 0.7500 939 2.594E+000 8.585E-002 6.191E-003 2.127E-002
Am-241 5465263 5276509 65574.160 94,110 98.0 1,010.00 6.0000 1,004 3.385E+000 1.554E-001 1.787E-002 4.430E-002
Cm-244 5733.878 5505940 SB57.292  46.245 100.0 24.00 22.5000 2 4927E-003 2.240E-002 3.391E-002 7.670E-002

LOT #F5D220279
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S
m STL Alpha-Spectroscopy STL St Louis
Analysis Report Earth Clty MG 63048

Analyst 60040 Sample 3:52:.45PM 5/3/2005
Sample Name: F5D220279-002 Spectrum #1  Analysis #1
SampleType: Sample Sample Volume : 1.0000L
WRKNO: G81GS81AA Aliquot: N/A  Aliquot Fraction: N/A
Sample Collection Date: 4/20/2006 12:00:00AM Lab Preparation:
Comment:

Batch
Batch Name: 5117071 Client Name: Undefined
: Client Contact:
Description:

Tracer
Tracer Name: Am243_Rad04-0092 Tracer Nuclide: Am-243
Tracer Activity: 68.50 DPM/mL x (Vol.)0.10 mL = 6.85 DPM Tracer Recovery: 77.05%
Tracer Ref. Date; 4/23/2004 12:00:37PM

Acquisition

Detector: AV4 Calibration Name: April2005_AV4
Serial Number: 41-172B5 Calibration Date: 4/28/2005 7:28:00PM
Acquisition Start Date: 5/2/2005 2:59:56PM Energy Cal: Gain = 7.2598 keV / Ch
Live Time: 600.00 min. Offset = 3,388.96 keV
Real Time: 600.01 min. Quadratic = 0.0000 keV / Ch?
Background Date: 4/26/2005 10:37:42AM Efficiency: 27.07% +/- 0.27% TPU(2 sigma)

Background Info: Sample: AV4; Det; AV4; Spectrum #1; Apr-26-2005 10:37

i/

Counts
cnwonBRBHESENRBRYS

3396 35096 3788 3098 41SB 4398 4598 4706 4990 5196 SI98 S506 5798 58996 G196 IS8 OSH8 6708 BADS 7iH@ 738G
Enmrgy (keV)
Goneral Analysis
Analysis Mathod; ROI Analysis, Set Name = AmROI
Decay Correction; 5/2/2006 2:58:37PM Nuclide Library: Americium
MDA Constants: Ka=1.65, KB= 1.65 MDA Source: Background
Nuclide Summary (ROI)
Peoak ROI ROI 1.00Slgma Critical
Energy Start End FWHM B.R. Gross Bkgd Net  Activity TPU Level MDA
Nuclide keV keV keV keV % Counts Counts Counts pCUL pCi/L pCilL pGiL
Am-243 5232950 5015.158 5341.847 100203 100.0  858.00 0.7500 857 23TTE+000 8.216E-002 6.783E-003 2.331E-002
Am-241 5465.263 5349.106 3574160 162630 8.0 8.00 5.2500 3 1.010E-002 1.337E-002 1.831E-002 4.556E-002
Cm-244 5733.876 5595940 5857.292 167.259 100.0 200  23.2500 4 4A4D9E-003 -2421E-002 3.776E-002 6.527E-002
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Alpha-Spectrosco STL St. Louis
STL F P 4 13715 Rider Trail North

AnaIVSiS ReDOI’t Earth City, MO 63045
Analyst. 60040 Sample 10:40:31AM  5/4/2005
Sample Name: F5D220279-002X Spectrum#1  Analysis #1
SampleType: Sample Sample Volume : 1.0000L
WRKNO: G81GB1AG Aliguot: N/A  Aliquot Fraction: N/A
Sample Collection Date: 4/20/2005 12:00:00AM Lab Preparation:
Comment _
Batch
Batch Name; 5117071 ' Client Name: Undefined
: Client Contact:
Description:
Tracer
Tracer Name; Am243_Rad04-0092 Tracer Nuclide: Am-243
Tracer Activity: 68.50 DPM/mL x (V0l.)0.10 mL = 6.85 DPM Tracer Recovery: 85.10%
Tracer Ref. Date: 4/23/2004 12:00:37PM
Acquisition
Detector: AVE Calibration Name: April2005_AVEa
Serial Number; Calibration Date: 4/30/2005 1:01:34AM
_ Acquisition Start Date; 5/2/2005 2:59.58PM Energy Cal; Gain = 7.2508 keV / Ch
Live Time: 600.00 min, Offset = 3,388.96 keV
Real Time: 600.01 min. Quadratic = 0.0000 keV / Ch?
Background Date; 4/26/2005 10:37:43AM Efficiency: 26.71% +/- 0.28% TPU(2 sigma

Background info: Sample: AVE; Det: AVS; Spectrum #1; Apr-26-2005 10:37 :

. m -
ASRBRESERBR

T s S . T B

36 3506 3706 3000 4200 4405 4GHG 4698 S0BG 5295 S4D6 0205795 SOUB G198 B398 G508 6708 0 WG 7268 749t

Energy (kaV)
. General Analysis
Analysis Method: ROI Analysis, Set Name = AmRO!
Decéy Correction: 5/2/2005 2:58:37PM Nuclide Library: Americium
MDA Constants: Ko =165, KB= 1.65 MDA Sourcse: Background
Nucilde Summary (ROI)
Peak ROI ROl 1.008igma Critical
Energy Start End FWHM B.R. Gross Bkgd Net  Activity TPU Level MDA
Nuchide keV keV keV___keV % Counts Counts Counts pCil pcin pCilL __pCiL
Am-243 5232950 5015156 £363.626 102180 100.0 95300  18.7500 934 2.620E+000 8.869E-002 3.112E-002 7.118E-002
Am-241 5465263 5383626 O5574.160 96286 980 2200  12.7500 B 3M17E-002 1.989E-002 2.618E-002 6.149E-002
Cm-244 5733.876 5505940 5857.202 330 100.0 1800 22,5000 -5 -1.486E-002 -2.102E-002 3.408E-002 7.711E-002
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Analyst. 60040

STL Alpha-Spectroscopy
: Analysis Report

STL St. Louis

13715 Rider Trail North
Earth City, MO 63045
10:40:02AM  5/4/2005

Sample Name: F5D270000-071B

SampleType: Blank

WRKNO: G88V31AA

Sample Collection Date: 4/20/2005 12:00:00AM
Comment:

Batch Name: 5117071

Desenphon

Tracer Name: Am243_Rad04-0082

Tracer Activity: 68.50 DPM/mL x (Vol.)0.10 mL =

Tracer Ref. Date: 4/23/2004 12:00:37PM

Detector: AV10

Serial Number: 41-172R3

Acquisition Start Date: 5/2/2005 3:00:05PM
Live Time: 600.00 min.

Real Time: 800.01 min.

Background Date: 4/28/2005 9:01:10AM

Background Info: Sample: AV10; Det: AV10; Spectrurn #1; Apr-28-2005 0

Sample
Spectrum #1  Analysis #1
Sample Volume : 1.0000L
Aliquot: N/A  Aliquot Fraction: N/A
Lab Preparation:
Batch
Client Name: Undefined
Client Contact:
Tracer
Tracer Nuclide: Am-243
6.85 DPM Tracer Recovery: 87.04%
Acquisition

Calibration Name: April2005_AV10
Calibration Date: 4/29/2005 10:59:11AM
Energy Cal: Gain = 7.2598 keV / Ch
Offset = 3,388.98 keV
Quadratic = 0.0000 keV / Ch?
Efficiency: 26.76% +/- 0.28% TPU(2 sigma)
9:01

110

-
A

B 8 8 8 8 3 88

wlk

A

ey A

P A TPy

249

Cm-244

Y S FrY

L L) I|AI LR ) :
3398 35068 3798 3G 4186

r'y
L] L) A L4 L) L L
4308 4558 47080 4098 5198 5308 S504 5708 5906

A s
¥ T ) T T T T LJ

Erergy (keV)
General Analysis
Analysis Method: ROI Analysis, Set Name = AmROI
Decay Correction: 5/2/2005 2:58:37PM Nuclide Library: Americium
MDA Constants: Ka =1.65,Kp = 1.65 MDA Source: Background
Nuclide Summary (ROI)
Peak ROI ROI 1.00Sigma  Critical
Energy Start End FWHM B.R. Groes Bkgd Net  Activity TPU Level MDA
Nuclide keV keV keV keV % Counts Counts Counts in L CIL m
Am-243 5232950 5015.186 5356.368  83.161 1000  558.00 0.7500 957 2686E+000 B.B00E-D02 6.075E-003 2.087E-002
Am-241 5485.263 5340.108 5574.160 000 88,0 5.00 1.5000 4 1.151E-002 8.394E-003 B.765E-003 2.843E-002
Cm-244 5733.876 5505.940 5857202  38.552 100.0 200  21.0000 1 3.223E-003 2.194E-002 3.214E-002 7.300E-002

LOT #F5D220279

23 of 334




- Alpha-Spectroscopy le-gthLO"is A
. : ; L a7 ider Trall Nort
Analvsis Report Earth City, MO 63045

Analyst; 60040 Sample 12:59:50AM  5/3/2005
Sample Name: F5D270000-071C Spectrum #1  Analysis #1
SampleType: Control - Sample Volume : 1.0000L
WRKNO: G88V31AC Aliquot: N/A  Aliquot Fraction: N/A
Sample Collection Date: 4/20/2005 12:00:00AM . Lab Preparation:
Comment;
Batch
Batch Name: 8117071 Client Name: Undefined
; Client Contact;
Description:
Tracer
Tracer Name: Am243_Rad04-0002 Tracer Nuclide: Am-243
Tracer Activity: 68.50 DPM/mL x (Vol.)0.10 mL = 6.85 DPM Tracer Recovery: 54.27%
Tracer Ref. Date: 4/23/2004 12:00:37PM :
Acquisition
Detector: AV45 Calibration Name: April2005_AV45
Serial Number: AV45 Calibration Date; 4/26/2005 9:26:13PM
Acquisition Start Date: 5/2/2005 3:00:35PM Enermgy Cal Gain = 7.2598 keV / Ch
Live Time: 600.00 min. Offset = 3,388,986 keV
Real Time: 600.00 min. Quadratic = 0.0000 keV / Ch?
Background Date: 4/26/2005 12:34:24PM Efficiency: 27.85% +/- 0.30% TPU(2 sigma)
Background Info: Sample: AV45; Det: AV45; Spectrum #1; Apr-26-2005 12:34
75 3 :
o
oS
e
¥
i
40 ;
3
3
28
»]
15 3
10 3
s 3
0 o ' s R . gl‘..'..
33953593379839934195439345347954995mssssaassussmassmswammanueasannsm
General Analysis
Analysis Method: ROI Analysis, Set Name = AmROI '
Decay Comection: 5/2/2005 2:58:37PM Nuclide Library: Americium
MDA Constants: Ka=1.65,Kp= 1.65 MDA Source: Background
Nuclide Summary (ROI)

Peak ROI ROl 2.00Sigma Critical
Ene Start End FWHM BR. Gross Bkod Net  Activity TPU Level MDA

rgy _
Nuclide keV keV keV keV % Counts Counts Counts pCIL pein pCiiL pCi/lL
Am-243 5232950 SO1S156 5341.847 26102 1000  621.00 0.0000 621 1.674E+000 1.357E-001 0.000E+000 1.345E-002

Am-241 5465263 5340.106 5574.160 63349 960 838.00 1.5000 637 3.227E+000 3B78E-001 1.351E-002 4.074E-002
Cm-244 5733876 5595940 5857.292 133.903 100.0 11.00 6.7500 4 2112E002 4.190E-002 2.809E-002 6.962E-002
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iL ST LQOUIS
Logbook No.: 2654

STL
. St. Louis
Alpha Spectrometry Runlog
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Shiifas by e-003 | 34 (68 [P, 9 [or |
/ “00%y | % / (
-olo | 37
- 015 L4
I —0) ™
I 70000~ 4456 | (15
=Y,
¥ s DXD13, - 003 Yo L{{{L
[ —ooX |
| ~DiD q)
Dy 1o000- 4458 | (17 -
p dage e 1]
SI46§ | FSDISER &- s~ A | 180 | w Cet
L~ o 26 | { 4
ﬂé r’ﬂ'/m (=24 | /e~ | Q4 ﬁ —
BDF034 -00 ! 2% [0 | Th .
- HolY s / /
—p0F #1 / /
— DA A / [
— D04 2,5
—0D% 24 !
—H0b %5
—0D] 31
~p0b 2
— 004 24
—pDIlo 40
— Ol A4
—0 | 42
._.Q[3 l '
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Page 85

2s: B=Blank; O=Laborstory Cantrol Sampic; L=Laboratory Control Sample Duplicate; S=Miatrix Spike; D=Matrix Spike Duplicate; X=Sample Duplicate.
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STL ST LOUIS u.mo‘ﬁ . %éf”:h%‘a 5_/(0

: STL St. Louls _
Radiochemistry Prep Report 20.8tuoe o
Alpha Spectroscopy Earth City, MO 63045
Batch # 5117071
General Prep inforvhw;_ \/
Mathod Imcor 0 Allguot lsotope  Reference Date Activity  Unity Anatyest
Is0 AMERICIUM (LONG CT) NAS & DOE MOD
Rad04-0092 01  Am-243 472312004 6.85E+01 dpmvmL. 401627
Welghts _
F50220278-001 GBIGW1AA " Planchette, 44mm 1000 KN " 1000 mL
iNiEUEEENEIREO}F @000 ’2—
FSD220278-0015 GBIGWIAF Planchette, 44mm 1000 T 1000 mL
AR EEERE RN )
F5D220279-002 GB1G81AA 1000 mL
RN RN | 1
F5D220279-002X GBIGBIAG 1000mL -
ESENEARIERNANN . J
F5D270000-0718 GEEV31AA 1000 mL
o E et LT
F5D270000-071C GBAV31AC 1000 mL r ‘-He
RERENRERREREN
'Spike Information
Lotip Work Orcier # m Niguot Isotope BsforencoDate  Activity Units
FSD220279-001S  GB1GWIAF 01  Am-241 418/1996 3.86E+00 pCit.
F50270000-071C  GBBV31AC Rad04—0006 01  Am241 4118/1996 3.86E400 pCiL
\Standard Operating Procedures
SOP Number B.l! Title
O STL-RC-0002 Planchet Preparation For Radiochemistry And Radiological Screening Analysis
D STL-RC-0003 5 Drying And Grinding Of Soil And Solid Samples
O STL-RC-0004 7  Preparation Of Soll, Skidge, And Filter Paper Samples For Radiochemical Analysis
'KSTL-RC-OOQO 4 Preparation Of Samples For Sequential Determination Of |satopic Amaricium, Currium,
Neptunium, Plutonium, Thorium, And Uranium in Aqueous Samples
YC STL-RC0100 7 Actinide Copracipitaion
g STL-RC-0240 3 Isolopic Americium, Curlum, Phrionium, Thorium, and Uranium in Water, Soil, Sludge and
Fiiers by Elchrome Separation Resin
-RC-0241 1 Isolopic Americium, Plutonium, Gurium, and Uranium In Water, Soll, Siudge and Fitters by
Eichroms Uteva and Tru Resins
/AL-RD-OKM 2 Daily Operations Of An Alpha Spectroscopy System
STL-RD-0203 1 Calibration And Maintenance Of A Alpha Speciroscopy System

{Check all that apply)

/ Hourine

' gomdamw / - P:%Q js |! 8 KsE%\mmu 8p £1-05
P .prkody QQ/DI By 5_2&

..
Analyst's Signature Reviewed By
Wednesday, April 27, 2005 8:47:15 AM Page 1 of 1 RadCapture version 3.50, updated 5/24/2004
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STL ST LOUIS
STL St. Louis

Isotopic Actinide DLC calculation when decay and ingrowth calculations are not required.

g decimal minutes  decimal  decimal

Sample 1D lsolope  Total Bkgd Cts Sample Voume det.efl.  ct.length  yied abundance  DLC

F5D220279-001 Am241 975 1 02631 600 0843 098 0.0251
F5D220279-001S  Am241 6 1 02719 600 08406 0.88 0.0191
F5D220279-002  Am241 525 1 02707 600 07705 0.98 0.0196
F5D220279-002X Am241 1275 1 02671 600 0851 098 0.0280
F5D270000-071B  Am2#1 15 1 0.2676 600 08704 098 0.0084
F5D270000-071C  Amz41 15 1 02785 600 05427 098 0ot

Calculated by: Qf/ Date:5

Wstimo0SXQASOFTCODERAD\DLCs DOE-AL DLC calc. Rev.4/8/02 5117071Am241_DOEAL_DLC.xls
LOT #F5D220279 36 of 334




STL ST LOUIS

St. Lowis Laboratory
13715 Rider Trail North
N . Earth City, MO 63045-1205

PR IR

Alpha Spectroscopy Quality Assurance Worksheet

Batch: 5117071

FSD270000-071C Recovery Summary

Certified Obhserved
lsotope Activi Activity % Recovery

Am-241 3.86E+00 3.23E4+00 84%

F5D220279-001 Spike Summary

leotope | Spilas Activity m Spike Added | % Recovery

U-234 3.37E+00 | -9.50E03 | 3.86E+00 86%

F5D220278-002 Duplicate Summary

Sample Duplicate
isotope RPD
Activity | Activity
Am-241 <MDA <MDA NA
Comments:
Calculated By: QQJ DATE:  5/5/2005

Reviewed By: V&L DATE: 5 zlé /Qﬁ

5117071Am.xis Rev 3 (12/95)
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STL ST LOUIS

Gamma |
- Spectroscopy
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STL ST LOUIS

B SEVERN

- GAMMA SPECTROSCOPY
Data and R¢sults Reports

Calibration Dafa -

Instrument Checks
Daily Instrument Check
| Background

- Batch Summagg. Sheets |
Run Logs

Raw Data
Prep Data Sheet(s)
QC Acceptance Sheet(s)
Certificate/Standard Sheets
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STL 8T LOUIS

VMS Gamma Spectroscopy Report generated 6-MAY-2005 22:15:29
Configuration: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP_GB1GW1AE_GE4WMARN1L_57963.CNF;l

SEVERN TRENT LABORATORIES -- St. Louis Laboratory

--~-- Sample Information ----

Batch Number : 5118335
Project Number : F5D220279-001 y
Sample ID : GB81GW1AE ’//

Sample Quantity : 1.00000E+00 I,
Sample Type : WATER
Sample Analyst : gamma

---- Sample Decay/Count Information ----

Sample Date : 2-MAY-2005 11:40:43;.5; Elapsed live time: 0 03:00:00.00
Acquigition date : 2-MAY-2005 11:40:43, Elapsed real time: 0 03:00:01.09
Decay time : 0 00:00:00.00 _ % dead time : 0.0%

--~=- Detector Parameters ----

Detector name : GE4 Counting geometry: MarnllL
Energy cal. time : 16-MAR-2005 08:34:49 Energy cal. type : Poly
Effic. cal. time : 18-APR-2005 22:11:43 FWHM cal. type : Sgrt
---- Processing Parametersg ----
Start channel : 150 End channel : B100
Sensitivity : 3.00000 Gaussian Sens. : 15.00000
Critical level? : Yes Propagate Errors?: Yes
Empirical Eff? : No © Library-based eff: Yes
Energy tolerance : 1.25000 . Half life ratio : 8.00000
Abundance limit : 70.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Bkgd File : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG_LNGBKG_41705_GE4 57454 .CNF;1

Nuclide Library : DKAO: [GAMMA.SCUSR.LIB)DOE_AIL MOD.NLB;1

LOT #F5D220279 40 of 334




STL ST LOUIS

: Page : 2
Sample ID : G81GW1AE Acquieition date : 2-MAY-2005 11:40:43
---- Energy, FWHM, and Efficiency Curves ----

******************************i*********i********************t******************
* *
* Energy(keV) = A + (B * Channel) + (C * Channel#*2) *
* A = 1.10653E-01 *
* B = 2.49919E-01 *
* C = 1.94892E-08 *
* *
* *
* FWHM(keV) = A + (B * SQRT(Energy)) *
* A = 8.02351E-01 "
* B = 2.65421E-02 *
* *
* *
*EFF = EXP(a2 + a3*x + ad*x**2 4 AS*X**¥3 4+ AB*X*¥4 4+ a7FXI*5) X = ln(al/energy) *
* *
* a1=9.47750E+02  a2=~4.90823E+00 a3=9.11545E-01 *
* a4=7.22030E-02 a5=-2.91264E-02 aé=-1,59994E-02 a7=0.00000E+00 *
* *

**************************************************************i*****************

Post-NID Peak Search Report
¥*¥** No peaks found #*##%#

LOT #F5D220279
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STL ST LOUIS

Summary of Nuclide Activity
Sample ID : GB1lGW1AE

**** There are no nuclides meeting summary

Flags: "K"
IIEI!

LOT #F5D220279

Keyline not found
Manually edited

Page : 3

Acquisition date : 2-MAY-2005 11:40:43

“Mll
"Aﬂ

criteria **w*¥

Manually accepted
Nuclide specific abn. limit

nu
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STL 8T LOUIS

Combined Activity-MDA Report Page : 4
Sample ID : GS81GW1AE Acquisition date : 2-MAY-2005 11:40:43
---- Non-Identified Nuclides ----
Key-Line
Activity K.L. Act error MDA MDA error Act /MDA
Nuclide (pCi/L) Ided (pCi/L)
BE-7 9.287E+00 1.438E+01 5.326E+01 1.846E+0Q0 0.174
NA-22 -2,021E+00 2,301E+00 8.193E+00 2.359E-01 -0.247
K-40 3.555E+01 2.840E+01 1.149E+02 3.542E+00 0.309
CR-51 -3.741E+00 1.343E+01 4,745E+01 1.501E+00 -0.079
MN-54 1.805E-01 2.130E+00 7.781E+00 2.570E-01 0.023
CO-57 8.220E-01 1.070E+00 3.870E+00 1.227E-01 0.212
FE-59 8.183E-01 3.733E+00 1.434E+01 5.725E-01 0.057
CO-60 -8.085E-01 1.557E+00 6.001E+00 1.737E-01 -0.135
ZN-65 6.579E-01 4.740E+00 1.780E+01 5.265E-01 0.037
SE-75 -2.672E+00 2.146E+00 7.024E+00 2.031E-01 -0.380
SR-8% -1.207E+01 2.912E+00 8.150E+00 2.537E-01 -1.481
Y-4a8 1.874E+00 1.974K+00 9.013E+00 2.442E~-01 0.208
NB-95 -1.193E+00 2.088E+00 7.300E+00 2.470E-01 -0.163
ZR-95 -2.368E+00 3.388E+00 1.183E+01 4,666E-01 -0.,200
MO-99 -4 .554E+00 1.529E+01 5.474E+01 3.895E+00 ~0.083
TC-99M -9.534E-01 1.531E+00 5.191E+00 1.582E-01 -0.184
RU-103 1.564E-01 1.862E+00 6.645E+00 2,668E-01 0.024
RH-105 3.569E+01 2.530E+01 9.488E+01 2.681E+00 0.376
RH-106 -6.758E+01 1.657E+01 5.965E+01 1.852E+00 -1.133
RU-106 2.156E+00 1.817E+01 6.685E+01 4.076E+00 0.032
CD-109 -4,.561E+01 2.673E+01 8.561E+01 4,035E+00 -0.533
SN-113 1.753E+00 2.125E+00 7.903E+00 2,295E-01 0.222
SB-124 -1.807E+00 1.852E+00 6.372E+00 2.110E-01 -0.284
SB-125 5.323E+00 5.112E+00 1.912E+01 5.660E-01 0.278
I-131 -1.477E+00 1.646E+00 5.637E+00 1,739E-01 ~0.262
I-132 7.945E-01 2.817E+00 1.045E+01 3.546E-01 0.076
TE-132 -2.197E+00 1.434E+00 4.664E+00 1.353E-01 -0.471
BA-133 -2.051E+00 2.312E+00 7.904E+00 4.525E-01 -0.260
I-133 9.480E-01 2.056E+00 7.480E+00 2,359E-01 0.127
C5-134 -4 .575E+00 1.898E+00 5.868E+00 1.953E-01 -0.780
C8-137 -6.579E-02 2.185E+00 7.957E+00 2.706E-01 -0.008
CE-139 -1.590E+00 1.354E+00 4 .532E+0Q0 1.295E-01 -0.351
BA-140 -4.145E+00 5.984E+00 2.107E+401 3.436E+00 -0.197
LA-140 -2.755E+00 2.356E+00 8.028E+00 2,305E-01 -0.343
CE-141 2,229E400 2,239E+00 8.041E+00 2.503E-01 0.277
CE-144 4 .204E+00 9.075E+0Q0 3.229E+01 1.531E+00 0.130
ND-147 -2.587E+01 1.304E+01 4,052E+01 1.279E+00 -0.638
EU-152 -1.562E+01 1.054E+01 3.479E+01 1.314E+00 -0.449
EU-154 -6.235E+00 1.779E+01 6.503E+01 3.523E+00 ~-0.096
EU-155 -3.872E-01 4.728E+Q0 1.605E+01 5.409E-01 -0.024
HG-203 -1.670E+00 1.717E+00 5.683E+00 1.699E-01 -0.294
TL-208 -3.422E+00 2.131E+0Q0 7.240E+00 3.463E-01 -0.473
BI-211 1.278E+01 1.188B+01 4.404E+01 1.231E+00 0.290
PBE-211 -2.198E+400 7.674E+01 2.780E+02 9.194E+00 -0.008
BI-212 6.750E+00 2.7717E+01 1.034E+02 3.517E+00 0.065
PB-212 -2.449E+00 3.452E+00 1.172E+01 4,497E-01 -0.209
BI-214 4 ,.532E+00 4.218E+00 1.634E+01 6.091E-01 0.277
PB-214 5.288E+00 3.874E+00 1.452E+01 4,896E-01 0.364
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STL ST LOUIS

Combined Activity-MDA Report

Sample ID : G81GWlAE

-«-- Non-Identified Nuclides

Nuclide

RN-219
RA-223
RA-224
RA-226
TH-227
AC-228
RA-228
PA-231
TH-231
TH-232
PA-233
PA-234M
TH-234
U-235
NP-237
NP-239
AM-241
ANN RAD

LOT #F5D220279

Key-Line

Activity K.L.

(pCi/L)

-1.924E+00
-3.957E+00
1.164E+01
2.047E+01
-1.509E+01
-3.787E+00
1.361lE+01
-7.564E+01
2.298E+01
7.924E-01
3.222E+00
1.520E+02
-2.597E+01
5.818E+00
3,454E+00
-5.304E+00
-2.799E-02
-1.102E+01

(cont inued)

Act error

1.353E+01
1.810E+01
3.636E+01
3.828E+01
1.200E+01
1.134E+01
7.041E+00
5.422E+01
1.538BE+01
4,371E+01
3.596E+400
3.201E+02
3.460E+01
1.038E+01
3.855E+00
6.273E+00
3.053E+00
3.359E+00

HENHWDRERPFORRDWWE OB

MDA
(pCi/L)

.646E+01
.298E+01

.259E+02
.357E+02
. 942E+01
.977E+01
.954E+01

.B1BE+02

.471E+01
.615E+02
.322E+01
.245E+03
.192E+02
.682E+01
.418E+01
.078E+01
.05BE+01
. 249E+401

MDA erxror

1.335E+00
2.228E+00
3.569E+01
3.912E+00
1.141E+0Q0
7.461E+00
9.372E-01
9.426E+00
3.156E+00
5.261E+00
3.980E-01
3.878E+01
1.011E+01
3.017E+00
4.006E-01
7.180E-01
3.576E-01
3.877E-01

Page : 5
Acquisition date : 2-MAY-2005 11:40:43

Act /MDA

-0.041
-0.063
0.092
0.151
-0.383
-0.095
0.461
-0.416
0.420
0.005
0.244
0.122
-0.218
0.158
0.244
-0.255
-0.003
-0.882
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STL ST LOUIS

Nuclide Line Activity Report Page : 6
Sample ID : G81GW1AE Acquisgition date : 2-MAY-2005 11:40:43

Flag: "*" = Keyline

LOT #F5D220279 45 of 334




STL ST LQUIS

Rejected Report Page : 7
Sample ID : G81GW1AE Acquisition date : 2-MAY-2005 11:40:43

Flag: "*" = Keyline

LOT #F5D220279 46 of 334




STL 8T LOUIS
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Configuration:

STL ST LOUIS
VMS Gamma Spectroscopy Report generated 8-MAY-2005 19:19:07

SEVERN TRENT LABORATORIES -- St. Louis Laboratory

Batch Number
Project Number
Sample ID

Sample Quantity
Sample Type

---- Sample Information ----

-
'

5118335
F5D220279-001X

: GBlGW1AP-RC

1.00000E+00 L
WATER

DKAOQ: {GAMMA . SCUSR.ARCHIVE] SMP_ G81GW1APRC_GE7_MARN1L_57972. CNF

Sample Analyst

Sample Date
Acquigition date
Decay time

Detector name

Energy cal. time
Effic. cal. time

Start channel
Sensitivity
Critical level?
Empirical Eff£?
Energy tolerance
Abundance limit
MDA Width (FWHM)

Bkgd File :

DKAO:

: No

H
H
-
.

as as  we

gamma

-~-- Sample Decay/Count Information ----

Elapsed live time:
Elapsed real time:
¥ dead time :

2-MAY-2005 15:11:48.
2-MAY-2005 15:11:48.
0 00:00:00.00

---- Detector Parameters ----
GE7 Counting geometry:

25-FEB-2005 09:11:05
18-APR-2005 23:20:25

Energy cal. type
FWHM cal. type t

-

---- Processing Parameters ----

150 End channel :
3.00000 Gaussian Sens. :
Yes Propagate Errors?:

Library-based eff:
1.25000 Half life ratio
70.00000 WTM error limit
3.00000 MDA Confid Level :

0 03:00:00.00
0 03:00:00.83
0.0%

MarnlL

Poly
Sqgrt

8100
15.00000
Yes

Yes
8.00000
3.00000
5.00000 %

[GAMMA.SCUSR.ARCHIVE]BKG_LNGBKG_41705_GE7__57457.CNF;l

Nuclide Library : DKAO: [GAMMA.SCUSR.LIB]DOE_AL MOD.NLB;1

LOT #F5D220279
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STL ST LOUIS

' Page : 2
Sample ID : G81GW1AP-RC Acquisition date : 2-MAY-2005 15:11:48

---- Epergy, FWHM, and Efficiency Curves ----

Y Y . 22222222222 222222222222 222222 222 2 2 R X 2222 222 2 X R AL Ly dd

* *
* Energy(keVv) = A + (B * Channel) + (C * Channel*#%2) *
* A = 7.85538E-02 *
* B = 2.50061E-01 *
* C = -1.56700E-08 *
*
* &
* FWHM(keV) = A + (B * SQRT (Energy)) *
* A = 5,33118E-01 *
* B = 4,95085E-02 *
* *
* *
*EFF = EXP(a2 + a3*xX + ad4*X**2 + aS*x**3 + a6¥*x*%4 4+ a7*x**5) x = 1ln(al/energy)*
* *
* al=9,47750E+02 a2=-4.81002E+00 a3=9.08362E-01 *
* a4=5,38130E-02 a5=-2.31329E-02 a6=-1.58434E-02 a7<0.00000E+00 *
&% *

(223222222222 R XXX AY R R R R 22222 il il ettt Rl g

LOT #FSD220279 ' : 49 of 334




STL ST LOUIS

Post-NID Peak Search Report Page : 3
Sample ID :; GB1GW1AP-RC Acquisition date : 2-MAY-2005 15:11:48
It Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

0 198.47 28 85 0.59 793.39 788 11 58.8
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STL. 8T LOUIS

Summary of Nuclide Activity Page : 4
Sample ID : G81GW1AP-RC Acquisition date : 2-MAY-2005 15:11:48
Total number of lines in spectrum ' 1

Number of unidentified lines 1

Number of lines tentatively identified by NID 0 0.00%

*+*+* There are no nuclides meeting summary criteria ***¥

Flags: "K" = Keyline not found "M" = Manually accepted

"E'" = Manually edited "A" = Nuclide specific abn. limit
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STL ST LOUILS

Combined Activity-MDA Report
G81GW1AP-RC

Sample ID :

---- Non-Identified Nuclides ----

Nuclide

BE-7
NA-22
K-40
CR-51
MN-54
CO-57
FE-59
CO-60
ZN-65
SE-75
SR-85
Y-88
NB-95
ZR-95
MO-99
TC-99M
RU-103
RH-105
RH-106
RU-106
CD-10%
SN-113
SB-124
SB-125
I-131
I-132
TE-132
BA-133
I-133
CS-134
cs-137
CE-139
BA-140
LA-140
CE-141
CE-144
ND-147
EU-152
EU-154
EU-155
HG-203
TL-208
BI-211
PB-211
BI-212
PB-212
BI-214
PB-214

LOT #F5D220279

Key-Line

Activity K.L.

(pCi/L)

1.095E+01
4.972E-01
2.336E+01
2.582E+00
-7.573E~-02
8.518E-01
-3.899E+00
3.313E+00
5.279E+00
1.075E+00
-7.350E+00
2.809E+00
-1.751E+00
-1,546E+00
8.028E+00
1.564E+00
-1.677E+00
1.069E+01
-6.615E+01
-3.027E+01
-7.873E+00
-3.544E+00
2.569E-01
-1.328E+00
5.130E-01
-5.709E+00
-1.701E-01
-8.524E-01
~-3.857E+00
-2.280E+00
2.449BE+00
5.873E-01
5.765E400
5.905E-01
3.828E+00
9.400E+00
~-5.330E+00
-2.978E+00
-6.881E+00
3.283E+00
9.82€6E-01
8.186E+00
1.006E+01
1.170E+02
-1.776E+01
-1.459E+00
4 .445E+00
4.144E+00

Act error

1.442E+01
2.351E+00
2.668E+01
1.410E+01
2.187E+00
1.013E+00
3.631E+00
2.288E+00
4 .552E+00
2.030E+00
2.825E+00
2.134E+00
2.111E+00
3.605E+00
1.507E+01
1.253E+00
1.813E+0Q0
2.449E+01
1.653E+01
1.9219E+01
2.318E+01
1.972E+00
1.805E+00
4.869E+00
1.640E+400
2.722E+00
1.257E+00
2.460E+00
1.921E+400
1.867E+00
2.174E+00
1.220E+00

6.199E+00

2.761E+00
1,995E+00
7.851E+00
1.136E+01
1.225E+01
1.737BE+01
4 .307E+00
1.521E+00
2,125E+00
1.162E+01
7.848E+01
3.143E+01
3.092E+00
4 .,045E+00
3.923E+00

Acquigition date

MDA
(pCi/L)

5.382E+01
8.976E+00
1.054E+02
5.047E+01
7.949E+00
3.561E+00
1.242E+01
2.550E+00
1.809E+01
7.241E+00
8.872E+00
9.589E+00
7.185E+400
1.266E+01
5.613E+01
4 ,549E+00
6.199E+00
8.662E+01
6.087E+01
6.321E+01
7.966E+01
6.343E+00
6.473E400
1,.698E+01
£.916E+00
8.544E+00
4,419E+00
8.574E+400
6.079E+00
6.335B+00
8.313E+00
4,312E+00
2.315E+01
1.062E+01
.341E+00
.867E+01
.985E+01
.486E+01
L217E+01
.515E+01
.465E+00
.658E+00
.251E+01
L.071E+02
1.091E+02
1.078E+01
1.536E+01
1.441E+01

WidoNENBWNJ

MDA error

1.992E+00
2.702E-01
3.304E+00
1.726E+00
2.848E-01
1.283E-01
5.067E-01
2.828E~-01
5.603E-01
2.334E-01
3.119E-01
2.607E-01
2.908E-01
5.782E-01
4.224E+00
1.514E-01
2.652E-01
2,729E+00
2.131E400
4,193E+00
3,.998E+00
1.850E-01
2,661lE-01
5.207E-01
1.893E-01
3.833E-01
1.374E-01
4,977E-01
2.200E-01
2.615E-01
3.752E-01
1.252E-01
3.800E+00
3.095E-01
2.455E-01
1.425E+00
1.446E+00
1.716E+00
3.382E+00
5.721E-01
1.838E-01
4.580E-01
1.265E+00
1.108E+01
4.638E+00
4.338E-01
6.889E-01
5.070E-01

Page : 5
: 2-MAY-2005 15:11:48

Act /MDA

0.204
0.055
0.222
0.051
-0.010
0.239
-0.314
0.347
0.292
0.148
-0.828
0.293
-0.244
-0.122
0.143
0.344
-0.271
0.123
-1.087
-0.479
-0.099
-0.559
0.040
-0.078
0.087
-0.668
-0.038
-0.099
-0.634
-0.360
0.295
0.136
0.249
0.056
0.521
0.328
-0.134
-0.066
-0.111
0.217
0.180
0.946
0.237
0.381
~0.163
-0.135
0.289
0.288
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Combined Activity-MDA Report (continued) Page : 6
Sample ID : GBlGW1lAP-RC Acquisition date : 2-MAY-2005 15:11:48

---- Non-ldentified Nuclides ----

Key-Line :

Activity K.L. Act error MDA MDA error Act /MDA

Nuclide (pCi/L) Ided ' (pCi/L)
RN-219%9 2.484E+01 1.281E+01 4,751E+01 1.536E+00 0.523
RA-223 -2.762E+01 1.565E+01 5.103E+01 1.874E+00 -0,541
RA-224 1.053E+01 3.278E+01 1.154E+02 3.275E+01 0.091
RA-226 5.393E+01 3.784E+01 1.403E+02 4.173E+00 0.384
TH-227 ~1.906E+01 1.146E+01 3.775E+01 1.181E+00 -0.505
AC-228 1.315E+01 1.070E+01 3.898E+01 7.326E+00 0.337
RA-228 7.02BE+00 7.218E+00 2.79BE+01 8.555E-01 0.251
PA-231 -2.823E+01 5.149E+01 1.755E+02 9.434E+00 -0.161
TH-231 1,.255E+01 1.328E+01 4,748E+01 2.841E+00 0.264
TH-232 6.513E+01 4.787E+01 1.887E+02 6.379E+00 0.345
PA-233 -5.309E+00 3.356E+00 1.080E+01 3.565E-01 -0.492
PA-234M -2.354E+02 3.659E+02 1.312E+03 4.067E+01 -0.179
TH-234 2.54BE+01 3.270E+01 1.230E+02 1.047E+01 0.207
U-235 9.184E+00 9.336E+00 3.347E+01 2.775E+00 0.274
NP-237 ~-5.693E+00 3.598BE+00 1.158E+01 3.630E-01 ~0.492
NP-239 5.490E+00 5.278BE+00 1.895E+01 7.305E-01 0.290
AM-241 5.244E-01 2.703E+00 9.259E+00 3.140E-01 0.057
ANN RAD -1.091E+01 3.389E+00 1,280E+01 4,475E-01 -0.853
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Nuclide Line Activity Report Page : 7
Sample ID : GB1GW1AP-RC Acquisition date : 2-MAY-2005 15:11:48

Flag: "*" = Keyline

LOT #F5D220279 54 of 334
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Rejected Report
Sample ID : G81GW1AP-RC

Flag: "*" = Keyline

LOT #F5D220279

Acquisition date

Page : 8
2-MAY-200S5 15:11:48
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VMS Gamma Spectroscopy Reporf generated 6-MAY-2005 22:16:41
Configuration: DKAO: [GAMMA.SCUSR.ARCHIVE]SMP_GB1GB1AE_GE5_MARN1L_57967.CNF;1

SEVERN TRENT LABORATORIES -- St. Louis Laboratory

---- Sample Information ----

Batch Number : 5118335 @
Project Number : F5D220279-002 ~
Sample ID : G81G81AE

Sample Quantity : 1.00000E+00 L

Sample Type : WATER

Sample Analyst : gamma

---~ Sample Decay/Count Information ----

Sample Date : 2-MAY-2005 11:53:27. Elapsed live time: 0 03:00:00.00
Acquisition date : 2-MAY-2005 11:53:27. Elapsed real time: 0 03:00:02.03
Decay time : 0 00:00:00.00 % dead time : 0.0%

~--- Detector Parameters ----

Detector name : GES5 Counting geometry: Marnll
Energy cal. time : 9-MAR-2005 09:18:16. Energy cal. type : Poly
Effic. cal, time : 18-APR-2005 20:53:17 FWHM cal. type : Sgrt

---- Processing Parameters ----

Start channel : 150 End channel : 8100
Sensgitivity : 3.00000 Gaussian Sens. : 15.00000
Critical level? : Yes Propagate Errors?: Yes
Empirical Eff? : No Library-based eff: Yes
Energy tolerance : 1.25000 Half life ratio : 8.00000
Abundance limit : 70.00000 WIM error limit : 3.00000
MDA Widcth (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Bkgd File : DKAQ: [GAMMA.SCUSR.ARCHIVE]BKG_LNGBKG_41705_GE5_57455.CNF;1

Nuclide Library : DKAO: [GAMMA.SCUSR.LIB]DOE_ AL MOD.NLB;1
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Page : 2
Sample ID : GB1lGS81lAE Acquisition date : 2-MAY-2005 11:53:27

~---- Bnergy, FWHM, and Efficiency Curves ----

I 122 2 2222222222222 22X S22 S T SLSR LR RZ SRR R R R R 2 R A2 R R Rl R AR AR AR SRR

* *
* Energy(kevV) = A + (B * Channel) + (C * Channel**2) *
* A = -7.,14002E-03 *
* B = 2.49998E-01 *
* C = -1.90945E-09 *
* &
* *
* FWHM (keV) = A + (B * SQRT (Energy)) *
* A = 5.02556E-01 *
* B = 3.66242E-02 *
* *
* *

*EFF = EXP(&2 + a3*X + ad*x**2 + aS*xX**3 + a6*x**4 4+ a7*x**5) x = ln(al/energy)*
* *

* al=9.47750E+02 a2=-4.80027E+00 a3=8.50135E-01 *
* ad=4.74050E-02 ab=-1.37129E-02 a6=-1.78918E-02 a7=0.00000E+00 *
i ¥

(2 X E T XTSI RIS SRS SRS SRS R AR R AR SR A2 2222 2 2222222 22 Rl ddtt s
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Post-NID Peak Search Report

Sample ID : GB1GS81lAE

It Energy Area

0 66.48 55

LOT #F5D220279

Bkgnd FWHM Channel Left Pw %Err

145

0.

54

Acquisition date

265.94

260

15 43.4

Page : 3

2-MAY-2005 11:53:27

Fit

Nuclides
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Summary of Nuclide Activity Page : 4
Sample ID : G81G81AE Acquisition date : 2-MAY-2005 11:53:27
Total number of lines in spectrum 1
Number of unidentified lines 1
Number of lines tentatively identified by NID 0 0.00%
*#** There are no nuclides meeting summary criteria ***#*
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Combined Activity-MDA Report

Sample ID

: GBlGS1AE

---- Non-Identified Nuclides ----

LOT #F5D220279

Key-Line

Activity K.L.

(pCi/L)

~1.967E+01
3.094E+00
6.966E+01
-3.239E+00
3.552E+00
~-1.069E+00
5.981E+00
1.347E+00
-4.668E-01
-9.519E-01
-1.034E+01
-3.954E+00
1.966E+00
3.932E+00
-9.907E+00
2.762E+00
-4.119E+00
-1.761E+00
-5.291E+01
5.024E+00
-8.142E+00
8.514E-02
3,932E-01
1.354E+00
2.017E+00
1.064E+00
2.559E-01
2,233E+00
-8.422E-02
-6.763E-01
~2.524E+00
8.174E-01
~-2.317E+00
-4.100E-01
-3.265E+00
-3.842E+00
-6,325E+00
1.728E+01
-1.612E+01
-8.281E-01
-1.284E+00
3.547E+00
-7.995E+00
-2.783E+01
5.137E+01
4.131E+00
1,196E+01
-6.124E+00

Act error

1.373E+01
.415E+00
.590E+01
.335E+01
.B76E+00
.779E-01
.957E+00
.806E+00
.343E+00
.910E+00
.806E+00
.857E+00
.092E4+00
.268E+00
.295E+01
.354E+00
.874E+00
.182E+01
.578E+01
.632E+01
.244E+01
.028E+00
.937E+00
LA44E+00
.558E+00
.653E+00
.168E+00
.335E+00
.809E+00
.816E+00
.485E+00
.093E+00
.713E+00
.581E+00
.859E+00
.315E+00
.168E+01
.041E4+01
.759E+01
.975E+00
.919E+00
.171E+00
.129E+01
.264E+01
.938E+01
.325E+00
.206E+00
4.049E+00

BPWNNIRENHWURRRODRPRNRARNRENENRARNMNMHERERNHRHEHRWONENELAN WO RFNN

Acquisition date

MDA
(pCi/L)

.565E+01
.796E+00
.118E+02
.666E+01
.620E+00
.193E+00
.600E+01
.116E401
.590E+01
.683E+00
.316E4+00
.010E+00
L913E+00
.280E+01
LB21E+01
.996E+00
.896E+00
.745E+01
.8B84E+01
.967E4+01
.685E+01
.165E+00
.917E+00
.641E+01
.833E+00
.918E+00
.095E+00
.504E+00
.501E+00
.319E+00
.272E+00
.957E+00
.351E+01
.747E+00
.142E+00
.558E+01
.069E+01
.480E+01
.136E4+01
.358E+01
L.221E+00
.245E+00
.843E+01
.562E+02
.158E+4+02
.198E+0C1
.666E+01
1.340E+01

HEENMWLBLOUOROARBNAVUNWOUAANOD D BURANNTGN OO A R JUTOOR R WJ0 RO

MDA error

1.586E+00
3.012E-01
3.697E+00
1,497B+00
2.695E-01
1.036E-01
6.583E-01
3.549E-01
4,926E-01
1.95BE-01
2.575E-01
1.376E-01
2.729E-01
5,100E-01
3.218E+00
1.546E-01
2.365E-01
2.226E+00
1.819E+00
3.606B+00
3.737E+00
2.119E-01
2.231E-01
4_.921E-01
1.827E-01
3.239E-01
1.197E-01
4.890E-01
2.032E-01
2.047E-01
3.025E-01
1.132E-01
3.833E+00
2.969E-01
1.935E-01
1.223E+00
1.273E+00
1.783E+00
3.453E+00
4.757E-01
1.584E-01
3,905E-01
1.095E+00
9.053E+00
3.920E+00
4.624E-01
6.073E-01
4.576E-01

Page : 5
: 2-MAY-2005 11:53:27

Act /MDA

~0.431
0.316
0.623
-0.069
0.466
-0.335
0,374
0.121
-0.029
-0.142
-1.243
-0.789
0.248
0.307
-0,219
0.553
-0.699
-0.023
-0.899
0.084
-0.106
0.012
0.057
0.082
0.346
0.107
0.062
0.263
-0.013
-0.107
-0.272
0.207
-0.099
-0.042
-0.532
-0.150
-0.155
0.386
-0.263
-0.061
-0.246
0.430
-0.208
-0.109
0.444
0.345
0.718
-0.457
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Combined Activity-MDA Report (continued)

Sample ID : GB1lGB1AE

---- Non-Identified Nuclides ----

Nuclide

RN-219
RA-223
RA-224
RA-226
TH-227
AC-228
RA-228
PA-231
TH-231
TH-232
PA-233
PA-234M
TH-234
U-235
NP-237
NP-239
AM-241
ANN RAD

LOT #F5D220279

Key-Line

Activity K.L.

(pCi/L)

-6.951E+00
2.021E+01
-9.936E+01
1.962E+401
-2.718B+01
3.761E-01
1.850E+00
-1.588E+01
5.823E+00
6.737E+01
7.275E-01
2,.757B+02
-4 ,517E+01
2.560E+00
7.800E-01
5.083E+00
-1.200BE+00
-1.167E+Q1

Act error

1.121E+01
1,621E+01
4 ,514E401
3.475E+01
1.202E+01
1.067E+01
7.106E+00
5.595E+01
1.143E+01
.357E+01
.037B+00
.091E+02
.119E+01
.714E+00
L257B+00
.544E+00
.860E+00
.280E+400

WRUDWRWWWd

FOUFRHWRERRRRERBEBROWWE B W

MDA
(pCi/L)

.9504E+01
.939E+01
.070E+02
.265E+02
.744E+01
.766E+01
.672E+01
.956E+02
.069E+01
.745E+02
.092E+01
.218E+03
.002E+02
.105E+01
.171E+01
.970E+01
.855E+00
.211E+01

Page : 6
Acguisition date : 2-MAY-2005 11:53:27

MDA error

1.139E+00
2.113E+00
3.035E+01
3.657E+00
1.094E+00
7.069E+00
9.546E-01
1.019E+01
2.391E+00
6.215E+00
3.337E-01

4.155E+01

8.515E+00
2.549E+00
3.366E-01
7.110E-01
3.349E-01
3.743E-01

Act /MDA

-0.178
0.340
-0.928
0.155
-0.726
¢.010
0.069
-0.081
0.143
0.386
0.067
0.226
-0.451
0.082
0.067
0.258
-0.122
-0.964
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Nuclide Line Activity Report Page : 7
Sample ID : G81G81AE Acquisition date : 2-MAY-2005 11:53:27

Flag: "*" = Keyline

LOT #F5D220279 63 of 334
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Rejected Report Page : .8
Sample ID : G81G81AE Acquisition date : 2-MAY-2005 11:53:27

Flag: "*" = Keyline

LOT #F5D220279 64 of 334
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STL ST LOUIS

VMS Gamma Spectroscopy Report geﬁerated 6-MAY-2005 22:17:07
Configuration: DKAQ: [GAMMA . SCUSR.ARCHIVE] SMP_G9D2J1AA_GE6_MARN1L_57965.CNF;1

SEVERN TRENT LABORATORIES -- St. Louis Laboratory ‘

---- Sample Information —wa-

Batch Number : 5118335

Project Number : F5D280000-33SB :
Sample ID : GSD2J1AA ///
Sample Quantity : 1.00000E+00 L

Sample Type : WATER

Sample Analyst : gamma

---~ Sample Decay/Count Information ----

Sample Date : 2-MAY-2005 11:42:27. Elapsed live time: 0 03:00:00.00
Acquisition date : 2-MAY-2005 11:42:27. Elapsed real time: 0 03:00:00.98
Decay time 0 00:00:00.00 i % dead time : 0.0%

s

-~=-= Detector Pafameters ————

Detector name : GE6 Counting geometry: MarnllL
Energy cal. time : 3-MAR-2004 08:43:53, Energy cal, type : Poly
Effic. cal. time : 19-APR-2005 00:32:27 FWHM cal. type : 8grt

---~- Processing Parameters ----

Start channel : 150 End channel : Bl0O
Sensitivity : 3.00000 Gaugsian Sens. : 15.00000
Critical level? : Yes Propagate Errors?: Yes
Empirical Eff? : No Library-based eff: Yes
Energy tolerance : 1.25000 Half life ratio : 8.00000
Abundance limit : 70.00000 WIM error limit : 3.00000
MDA Width (FWHM) : 3.00000 - MDA Confid Level : 5.00000 %

Bkgd File : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG“LNGBKG_Q1705_GE6_*57456.CNF;l

Nuclide Library : DKAO:[GAMMA.SCUSR.LIB]DOE;AL_MOD.NLB;I
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STL. ST LOUIS

Page : 2
Sample ID : G9D2J1AA Acquisition date : 2-MAY-2005 11:42:27

-----Energy, FWHM, and Efficiency Curves ----

********************************************************************************

* *
* Energy (kev) = A + (B * Channel) + (C * Channel**2) *
* A = 1.54285E-01 "
* B = 2.49832E-01 *
* C = 1.86799E-08 *
* &
* *
* FWHM (keV) = A + (B * SQRT(Energy)) *
* A = 4.67797E-01 *
* B = 3.35494E-02 *
* *
* *
*EFF = EXP(a2 + a3*X + a4*x**2 + aS*x**3 + a6*x**4 + a7*x**5) x = ln(al/energy)*
*x* *
* al=9.47750E+02 a2=-4,93244E+00 a3=8.93311E-01 *
* a4=8.77785E-02 a5=-2,99163E-02 a6=-1.70193E-02 a7=0.00000E+00 *
* ’ &
********************************************************************************
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Post -NID Peak Search Report

Sample ID : G9D2J1AA

It Energy Area

0 46.68% 31

LOT #F5D220279

- Acquisition date

Bkgnd FWHM Channel Left

79 0.79

186.21

181

Pw %Ery

11 65.5

Page : 2

2-MAY-2005 11:42:27

Fit

Nuclides
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Summary of Nuclide Activity Page : 4
Sample ID : G9D2J1AA Acquisition date : 2-MAY-2005 11:42:27
Total number of lines in spectrum 1
Number of unidentified lines 1
Number of lines tentatively identified by NID 0 0.00%
*+++ There are no nuclides meeting summary criteria **#**
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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STL ST LOUIS
Combined Activity-MDA Report Page : 5

Sample ID : G9D2J1AA Acquisition date : 2-MAY-2005 11:42:27

~=«- Non-Identified Nuclides ----

Key-Line :
Activity K.L. Act error MDA MDA error Act /MDA

Nuclide (pCi/L) (pCi/L)
BE-7 -2.377E+00 1.512E+01 5.362E+01 1.939E+00 ~-0.044
NA-22 -4,937E+00 2.350E+00 7.116E+00 2.057E-01 -0.694
K-40 ~-5.823E+00 2.860E+01 1.153E+02 3.403E+00 -0.051
CR-51 1.227E+01 1.332E+01 4.847E+01 1.652E+00 0.253
MN-54 6.193E-01 1.853E+00 7.155E+00 2.310E-01 0.087
CO-57 9.752E-01 9.832E-01 3.561E+00 1.062E-01 0.274
FE-59 -1.475E+00 3.998E+00 1.441E+01 5.953E-01 -0.102
C0-60 2.237E+00 2.527E+00 1.018E+01 2.776E-01 0.220
ZN-65 -1.657E+00 4.427E+00 1.638E+01 5.184E-01 -0.101
SE-75 -3.099E+00 1.813E+00 5.858E+00 1.827B-01 -0.529
SR-85 -1.162E+01 2.784E+00 7.680E+00 2.490E-01 ~-1.514
Y-a8 -1.2189E+00 2.164E+00 8.073E+00 2,185E-01 -0.151
NB-95 1.864E+00 1.686E+00 6.757E+00 2.224E-01 0.276
ZR-95 5.734E+00 3.425E+00 1.388E+01 5.363E-01 0.413
MO-99 6.753E4+00 1.172E+01 4.616E+01 3.262E+00 0.146
TC-95M 1.579E+00 1.218E+00 4.410E+00 1.282E-01 0.358
RU-103 -2.615E+00 1.787E+00 5.806E+00 2.398E-01 -0.450
RH-105 -8.684E+00 2.425E+01 8.343E+01 2.586E+00 -0.104
RH-106 9.327E+01 1.549E+01 5.900E+01 1.911E+00 1.581
RU-106 5.962E+00 1.647E+01 6.230E+01 3.787E+00 0.0%6
CD-109 6.411E+01 2.404E+01 9.075E+01 4.264E+00 0.707
SN-113 1.321E+00 2.123E+00 7.891E+00 2.466E~01 0.167
SB-124 3.613E-01 1.541E+00 5.823E+00 1.928E-01 0.062
SB-125 -4.342E+00 4.289E+00 1.464E+01 4.636E-01 -0.297
I-131 -4,.215E+00 1.714E+00 5.378E+00 1.782E-01 -0.784
I-132 -1.555E+00 2.480E+00 8.774E+00 2.880E-01 -0.177
TE-132 -1.279E+00 1.276E+00 4.330E+00 1.312E-01 -0.295
BA-133 3.369E+00 2.000E+00 7.834E+00 4 _587E-01 0.430
I-133 -1.549E+00 2.007E+00 6.816E+00 2.225E-01 -0.227
CS-134 -4.313E+00 1.718E+00 5.203E+00 1.72%9E-01 ~0.829
C58-137 3.298E+00 2.022E+00 8.158E+00 2.683E-01 0.404
CE-139 -5.554E-01 1.262E+00 4. 252E+00 1.214E-01 -0.131
BA-140 7.170E400 6.685E+00 2.497E+01 4.077E+00 0.287
LA-140 2.265E+00 2,.107E+00 9.395E+00 2.608E-01 0.241
CE-141 -2.098E+00 1.943E+00 6.423E+00 1.940B-01 -0.327
CE-144 -2,.519E+00 8.012E+00 2.752E+01 1.279E+00 -0.092
ND-147 1.214E+01 1.238E+01 4.654E+01 1.520E+00 0.2861
EU-152 4,015E+00 1.015E+01 4 _095E+01 1.500E+00 p.o9s8
EU-154 -1.119E+01 1.821E+01 6.496E+01 3.495E+00 -0.172
EU-155 -9.662E+00 4.119E+00 1.308E+01 4.272E-01 -0.739
HG-203 7.745E-01 1.521E+400 5.479E+00 1.781E-01 0.141
TL-208 1.836E+00 2.024E+00 7.769E+00 3.734E-01 0.236
BI-211 2.196E+01 1.157E+401 4,495E+01 1.374E+00 0.489
PB-211 -2.324E+01 6.727E+01 2.471E+02 7.989E+00 -0.094
BI-212 -8.632E-01 2.836E+01 1.034E+02 3.414E+00 -0.008
FB-212 -2.729E+00 3.151E+00 1.117E+01 4.422E-01 -0.244
BI-214 1.678E+00 4.549E+00 1.758E+01 6.535E~-01 0.095
PB-214 8.233E+00 3.774E+00 1.480E+01 5.313E-01 0.556
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Combined Activity-MDA Report (continued) Page : 6
Sample ID : GSD2J1AA Acquisgition date 2-MAY-2005 11:42:27

---- Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA error Act /MDA
Nuclide (pCi/L) Ided (pCi/L)
RN-219 6.971E+00 1.210E+01 4,360E+01 1.361E+00 0.160
RA-223 -3.407E+00 1.714E+01 5.862E+01 2.046E+00 -0.058
RA-224 -9.589E+01 4.441E+01 1.094E+402 3.105E+01 -0.876
RA-226 -3.107E+01 3.642E+01 1.292E+02 3.769E+00 -0.241
TH-227 -2.216E+01 1.105E+01 3.559E+01 1.084E+00 -0.6223
AC-228 4.042E+00 1.178E+01 4.280E+01 8.048E+00 0.094
RA-228 1.040E+01 6.421E+00 2.707E+01 8.479E-01 0.384
PA-231 6.422E+00 5.568E+01 1.959E+02 1.046E+01 0.033
TH-231 4,.478E+01 1.443E+01 5.431E+01 3.128E+00 0.825
TH-232 5.0B6E+01 4.408E+01 1.788E+02 5.706E+00 0.284
PA-233 -4 .358E+00 3.279E+00 1.069E+01 3.493E-01 -0.408
PA-234M 1.464E+02 3.535E+02 1.346E+03 4.269E+01 0.109
TH-234 4.937E+01 3.415E+01 1.255E+02 1.065E+01 0.394
U-235 -9.028E+00 9.514E+00 3.171E+01 2.586E+00 -0.285
NP-237 -4.673E+00 3.515E+00 1.146E+01 3.552E-01 -0.408
NP-239 3.964E400 5.483E+00 1.584E+01 6.708E-01 0.200
AM-24] 6.956E+00 2.568E+00 9.700E+00 3.289%9E-01 0.717
ANN RAD ~-1.775E+01 3.607E+00 1.273E+01 4,121E-01 -1.394
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Nuclide Line Activity Report Page : 7
Sample ID : G9D2J1AA Acquisition date : 2-MAY-2005 11:42:27

Flag: "*" = Keyline

LOT #F5D220279 . 72 of 334



STL ST LOUIS

Rejected Report o Page : 8
Sample ID : G9D2J1AA Acquisition date : 2-MAY-2005 11:42:27

Flag: "*" = Keyline
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VMS Gamma Spectroscopy Report geherated 6-MAY-2005 22:17:39
Configuration: DKAOQ: [GAMMA . SCUSR.ARCHIVE] SMP_G9D2J1AC_GE6_MARN1L 57939.CNF;1l

SEVERN TRENT LABORATORIES -- St. Louis Laboratory

~--- Sample Information e

Batch Number : 5118335
Project Number : F5D280000-335C
Sample ID : G9D2J1AC
Sample Quantity : 1.00000E+00 L
Sample Type : WATER

Sample Analyst : gamma

---- Sample Decay/Count Information ----

Sample Date : 1-OCT-2003 12:00:00. Elapsed live time: 0 01:00:00.00
Acquisition date : 30-APR-2005 14:52:57 . Elapsed real time: 0 01:00:31.78
Decay time : 577 02:52:57.21 S % dead time : 0.9%

-~-~- Detector Parameters ----

Detector name : GE6 : Counting geometry: MarnlL
Energy cal. time : 3-MAR-2004 08:43:53.. Energy cal. type : Poly
Effic. cal. time : 19-APR-2005 00:32:27 FWHM cal. type : Sqrt

---- Processing Parameters ----

Start channel : 150 End channel : 8100
Sensitivity : 3,00000 Gaussian Sens. : 15.00000
Critical level? : Yes Propagate Errors?: Yes
Empirical Eff? : No Library-based eff: Yes
Energy tolerance : 1.25000 Half life ratio : 8.00000
Abundance limit : 70.00000 WIM error limit : 3.00000
MDA Width (FWHM) : 3.00000 ' MDA Confid Level : 5.00000 %

Bkgd File : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG_LNGBKG_41705_GE6__57456.CNF;l

Nuclide Library : DKAO: [GAMMA.SCUSR.LIB]DOE_AL_MOD.NLB;1
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Page : 2
Sample ID : G9D2J1AC Acquisition date : 30-APR-2005 14:52:57

---- Enerqgy, FWHM, and Efficiency Curves ----

T TITITE R EEEIRETI LS ES RS RISRSSSSR RSS2 S AR R RS AR A AR R R ARl Rl t R Rl

(B * Channel) + (C * Channel*+*2)
= 1.542858E-01
2,.49832E-01
1.86799E-08

Energy (keV) = A

P+
It

A + (B * SORT(Energy))
4.67797E-01
3.35494E-02

FWHM (keV)
A

BN

B

* % * % % % % * % * * *
% % % % % % ¥ % % ¥ ¥ ¥

*EFF = EXP{a2 + al3*x + ad*x**2 + aS*x**3 4+ ab6*x**4 + a7*x**5) x = ln(al/energy)*
* *
* al=9.,47750E+02 az2=-4.93244E+00 a3=8.93311E-01 *
* ad4=8.77785E-02 ab=-2.99163E-02 a6=-1.70193E-02 a7=0.00000E+00 *
* . *
(222 R4S SRR X2AZR RS R X R R RRS RSS2 AR RS XXYYRES SR ER AR R R R XXX AR R R AR R R SRR S SN
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Poat -NID Peak Search Report

Sample ID : G9D2J1AC

=
rt

Energy

40,98*
49.60
59.61
75,01%
88,09
122.07
136.46
165.86
391.58
€€1.46
894 .57
897.78
915.73
117z2.91
1332,14
1835.50

SCOQOONNODOoOOOOQCOOOOO0

LOT #F5D220279

Area

301e
7550
91820
400
61460
17546
2057
5234
2100
25775
143
1881
82
24948
22329
1034

Bkgnd

4570
26363
19378

5679

6708

5324

3513

4293

2067

1466

1014

1307

740
911
271

54

1.74
1.72
0.78
0.53
0.80
0.86
0.86
0.91
1.14
1.30
1.56
1.56
0.44
1.63
1.66
2.10

Page : 3

Acquisition date : 30-APR-2005 14:52:57

Channel

163.41
197.92
237.59
299.64
351.96
487.96
545.56
663.24
1566.59
2646.46
3579.12
3591.95
3663.75
4692.51
5325.38
7342.26

Left

160
186
226
296
346
476
537
648
1556
2634
3573
3573
3659
4672
5311
7329

Pw $Err

15
24
19

S
14
21
17
23
18
24
35
35
10
36
33
29

1N
-]

L T SR Y R

w
AN NPDRYVONIVHHPRPULUNO

WOOUINFPOARWOAROODOWULM

;n N

LI |

Fit

1.06E+00

Nuclides

AM-241

CD-109
C0-57
CO-57
CE-139
SN-113
€s-137

Y-88
CO-60

CO-60
Y-88
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Summary of Nuclide Activity

Sample ID

G9D2J1AC

Total number of lines in spectrum
Number of unidentified lines

Number of lines tentatively identified by NID 12

Nuclide Type figsion
Wtd Mean
Uncorrected
Nuclide Hlife Decay pCi/L
CO-57 271.00D 4,38 4.202E+03
Ccs-137 30.20Y 1.04 2.265E+04
Total Activity : 2.685E+04
Nuclide Type activation
Wtd Mean
Uncorrected
Nuclide Hlife Decay pCi/L
CO=-60 5.27Y 1.23 3.124E+04
Y-88 106.60D 42.6 1.934E+03
CD-109 464 .00D 2.37 3.225E+05
SN-113 115.10D 32.3 1.473E+403
CE-139 137.66D 18.3 1.501E+03
‘Total Activity : 3.586E+05
Nuclide Type : Np Series
Wtd Mean
Uncorrected
Nuclide Hlife  Decay pCi/L
AM-241 432.70Y 1.00 5.899E+04
Total Activity : G5.899E+04
Grand Total Activity 4 .445E+05
Flage: "K" = Keyline not found

"E" = Manually edited

LOT #F5D220279

Pag

e 4

Acquisition date : 30-APR-2005 14:52:57

16

Wtd Mean
Decay Corr
pCi/L
1.839E+04
2.349E+04

- 4.188E+04

wWtd Mean
Decay Corr
pCi/L
3.846E+04
8.244E+04
7.637E+05
4.761E+04
2.745E+04

9.597E+05

Wwtd Mean
Decay Corr
pCi/L
5.914E+04

5.914E+04

1.061E+06

"M"
HAN

nH

75.00%

Decay Corr

0.107E+04
0.142E+04

Decay Corr
1-Sigma Error

.209E+04
.485E+04
.525E+05
.369E+04
.180E+04

eReNeoRoRe]

Decay Corr
1-Sigma Error

0.358E+04

Manually accepted
Nuclide specific abn. limit

1-Sigma
1-Sigma Error %Error Flags

5.81
6.03

1-Sigma
$Error Flags

5.43
5.89
€.88
7.76
6.55

1-Sigma
$Exror Flags

6.06
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Combined Activity-MDA Report

Sample ID

~=-=-- Identified Nuclideg ----

Nuclide

CO-57
CO-60
Y-88
CD-109
SN-113
CS5-137
CE-139
AM-241

G9D2J1AC

Activity
(pCi/L)

1.839E+04
3.846E+04
.244E+04
.637E+05
.761E+04
.349E+04
.745E+04
.914E+04

UINDNBJ©

Act error

.068E+03
.088E+03
.852E+03
.254E+04
.693E+03
.416E+03
.797E+03
.583E+03

WHREWWI b N

~--- Non-Identified Nuclides -~--

Nuclide

BE-7
NA-22
K-40
CR-51
MN-54
FE-59
2ZN-65
SE-75
SR-85S
NB-95
ZR-95
MO-29
TC-99M
RU-103
RH-105
RH-106
RU-106
SB-124
8B-125
I-131
I-132
TE-132
BA-133
I-133
CS-134
BA-140
LA-140
CE-141
CE-144
ND-147
EU-152
EU-154
EU-155
HG-203
TL-208

LOT #F5D220279

Key-Line

Activity K.L.

(pCi/L)

-4 .,658E-01
-4.826E+01
-1.886E+01
-4 ,987E+02
3.825E+01
2.276E+00
2.106E+02
1.929E+03
-4.124E-02
4_261E+00
1.324E-02
~-1.000E+35
1.000E+35
1.006E+00
1.000E+35%
6.974E+02
~-2.279E+02
4,932E-02
2.984E+01
7.530E+16
-1.000E+35
-1.000E+35%
3.540E+01
1.000E+35
~-9,220E+01
-3.642E+09
1.416E+09
8.303E-01
1.409E+02
1.501E+11
-1.497E+02
-5.086E+02
-6.582E+01
1.795E-01
1.021E+02

Act error

5.088E-01
3.579E+01
1.733E+02
4.021E+02
1.550E+02
8.230E-01
5.463E+02
9.211E+02
1.419E-02
3.477E+00
3.517E-02
1.093E+35
5.329E+35
8.696E-01
6.410E+34
4.215E+02
9.179E+02
2.365E-02
1.395E+02
1.134E+17
8.580E+34
6.353E+34
4.097E+01
9.712E+34
5.285E+01
4.485E+09
8.324E+08
6.380E+00
5.881E+02
1.085E+12
9.652E+01
4.667E+02
8.562E+01
1.391E-01
5.901E+01

MDA
(pCi/L)

.433E+02
.069E+02
.280E+03
.029E+03
.158E+03
.365E+02
.106E+03
.742E+02

B b s NN

MDA
(pCi/L)

Half-Life
1.182E+02
6.188E+02
Half-Life
5.251E+02
Half-Life
1.857E+03
3.089E+03
Half-Life
Half-Life
Half-Life
Half-Lijife
Half-Life
Half-Life
Half-Life
1.408E+03
3.082E+03
Half-Life
4.666E+02
Half-Life
Half-Life
Half-Life
1.394E+02
Half-Life
1.740E+02
Half-Life
Half-Life
Half-Life
1.685E+03
Half-Life
3.129E+02
1.549E+03
2.847E+02
Half-Life
2,.021E+02

Acquisition date

too

too

too

too
too
too
too
too
too
too:

too
too
too
too
too
too
too

too

too

too

Page : 5

30-APR-2005 14:52;:;57

MDA error

7.302E+00
2.914E+00
6.179E+01
1.895E+02
1.353E+02
4.489E+00
3.170E+01
9.297E+00

MDA error

short
3.418E+00
1.827E+01
short
1.697E+01
short
5.882E+01
9.651E+01
short
short
short
short
short
short
short
4 . 561E+01
1.877E+02
short
1.501E+01
short
short
short
B8.165E+00
short
5.785E+00
short
short
short
7.837E+01
short
1.147E+01
8.336E+01
9.298E+00
short
9,.713E+00

Act /MDA

75.568
359.784
36.162
18%.572
11.451
172.120
24,828
215.691

Act /MDA

-0.408
-0.030

0.073

0.113
0.624

0.495
-0.074

0.064

0.254

-0.530

0.084
-0.478
-0.328
-0.231

0.505
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Combined Activity-MDA Report (continued) Page : 6
Sample ID : G9D2J1AC Acquisition date : 30-APR-2005 14:52:57

---- Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA error Act /MDA
Nuclide (pCi/L) Ided (pCi/L)
BI-211 3.033E+02 1.901E+02 6.507E+02 1.989E+01 0.466
PB-211 -9.608E+02 1.597E+03 5.364E+03 1.734E+02 -0.179%9
BI-212 -1.993E+02 9.514E+02 3.156E+03 1.042E+02 =0.063
PB-212 1.179E+402 7.843E+01 2.641E+02 1.045E+01 0.446
BI-214 1.121E+02 6.563E+01 2.246E+02 8.346E+00 0.499
PB-214 5.579E+01 5.918E+01 2.020E+02 7.251E+00 0.276
RN-219 9.693E+01 2.104E+02 7.000E+Q2 2.191E+0Q1 0.138
RA-223 -2.242E+02 2.693E+02 8.761E+02 3.058E+01 -0.256
RA-224 -1.283E+03 9.509E+02 2.893E+03 8.207E+02 -0.443
RA-226 7.893E+02 4.461E+02 1.527E+03 4.456E+01 0.517
TH-227 -2.795E402 1.818E+02 5.981E4+02 1.827E+01 -0.467
AC-228 3.781E+402 2.215E+02 7.206E+02 1.355E+02 0.525
RA-228 6.090E+00 2.431E+02 7.461E+02 2.337E+01 0.008
PA-231 -7.543E+02 8.959E+02 2.922E+03 1.560E+02 -0.258
TH-231 7.887E+02 3.423E4+02 1.118E+03 6.440E+01 0.705
TH-232 8.9504E+02 1.066E+03 3.619E+03 1.155E+02 0.246
PA-233 1.603E+01 5.548E+01 1.827E+02 5.971E+00 0.088
PA-234M 1.149E+04 8.058E+03 2.712E+04 8.603E+02 0.424
TH~-234 ~-2.430E+403 6.254E+02 1.757E+03 1.491E+02 -1.383
U-235 -1.125E+02 1.316E+02 4 _292E+02 3.500E+01 ~0.262
NP-237 1.718E+01 5.949E+01 1.959E+02 6.072E+00 0.088
NP-239 2.581E+01 9.327E+01 3.136E+02 1.060E+01 0.082
ANN RAD 5.082E+01 2.940E+01 9.947E+01 3.221E+00 0.511
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Nuclide Line Activity Report

Sample ID

Nuclide

Nuclide
CO0-57

CS-137

Nuclide

Nuclide
CO-60

Y-88

CD-109

SN-113

CE-139

Nuclide

Nuclide
AM-241

Flag:

: G9D2J1AC

Type: fission

$Abn
85.51%*
10.60

Energy
122,06
136.48

Final Mean for 2
661.65 85.12*

Final Mean for 1

Type: activation
Energy %¥Abn
1173.24 $9.90
1332.50 99,98%*
Final Mean for 2
898.02 93.40
1836.01 59,38*
Final Mean for 2

88.03 3.72%
Final Mean for 1
391.69 64,90*
Final Mean for 1
165.85 80.35*
Final Mean for 1

Type: Np Series

$Abn
35,70%

Energy
59.54

Final Mean for 1

"k _ Keyl ine -

LOT #F5D220279

REff
3.723E+00

3.582E+00 4.068E+03

Valid Peaks

1.003E+00 2.266E+04

Valid Peaks

$Eff
5.983E-01
5.377E-01
Valid Peaks

7.566E-01
4.172E-01

Valid Peaks
3.846E+00
Valid Peaks
1.648E+00
Valid Peaks
3.257E+00

Valid Peaks

YEff
3.270E+00

Valid Peaks

Acquisition date

Uncorrected Decay Corr 1-Sigma

pCi/L pCi/L $Error
4.232E+03 1.852E+04 5.94
1.780E+04 8.56

1.839E+04+/~- 1.068E+03 {
2.350E+04 6.03

2.349E+04+/- 1,416E+03 (

Uncorrected Decay Corr 1-Sigma

] |l il

i

-

pCi/L pCi/L $Error
.134E+04 3.857E+04 5.94
.118E+04 3.839E+04 5.74
3.846E+04+/- 2.088E+03 (
.998E+03 8.520E+04 6.60
.873E+03 7.987E+04 6.71
8.244E+04+/- 4.852E+03 (
.225B+05 7.638E405 €.88
7.637E+05+/- 5.254E+04 (
.474E+03 4 _.763E+04 7.74
4.761E+04+/- 3.693E+03 (
.S501E+03 2.745E+04 6.54

2.745E+04+/- 1.797E+03 (

Uncorrected Decay Corr 1-Sigma

5

$Error
6.06

pCi/L
5.920E+04

pCi/L
-.905E+04

5.914E+04+/- 3.583E+03 (

5.

6

7!

6.

Page 7

30-APR-2005 14:52:57

Status
OK
OK

81%)

OK

.03%)

Status
OK
OK

.43%)

OK
OK

.89%)

OK

.88%)

OK
76%)
OK

55%)

Status
OK

6.06%)
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Rejected Report
Sample ID : G9D2J1AC

Half-Life

Nuclide Half-life Ratio
SE-75 119.78D 4.82 121.11
' 136.00

264 .65%*

279.53
400.65
$ Abundances Found =

TE-132 3.25D 177.80 49.72

228.16%*

% Abundances Found =

EU-152 13.60Y 0.12 121.78
344 .27

778.89

964.01

1085.78

1112.02

1407.95*

¥ Abundances Found =

Flag: "*" = Keyline

LOT #F5D220279

Acquisition date

14,
88.
14,

28.
26.
12.
.40
10.

14

13
20
22

Energy $%Abund
16.
59,
59,
25.
11.
34.

70
20
80
20
40
36

50
50
o8

40
50
74

00

.30
.70
.53

Not
Not
Not
Not
Not
Not

Activity 1-Sigma
(pCi/L)
~-- Not Found ---
2.052E+04
--- Not Found ---
-=-- Not Found ---
--- Not Found ---

1.000E+41
--- Not Found ~---

1.380E+04
Found ---

Found
Found

Found ---

Found
Found

30-APR-2005 14:52:57

$Error Rejected by

Decay,Abun.

B2 of 334
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VMS Gamma Spectroscopy Report generated 8-MAY-2005 21:04:14

Configuration:

DKAOQ : [GAMMA . SCUSR . ARCHIVE] SMP_GB81GW1AE_GE4_MARN1L 57963 .CNF;1

SEVERN TRENT LABORATORIES -- St. Louig Laboratory

Batch Number :
Project Number
Sample ID

Sample Quantity
Sample Type
Sample Analyst

Sample Date

Acquisition date :

Decay time

Detector name

Energy cal., time
Effic. cal. time

Start channel
Sensitivity
Critical level?
Empirical Eff?
Energy tolerance
Abundance limit
MDA Width (FWHM)

---- Sample Information ----

5118335
: FBD220279-001
: GBlGW1AE

: 1.00000E+00 L
: WATER
: gamma

-~-- Sample Decay/Count Information ----
: 2-MAY-2005 11:40:43.

2-MAY-2005 11:40:43.
: 0 00:00:00.00

Elapsed live time:
Elapsed real time:
% dead time :

-~=-- Detector Parameters ----

GE4 Counting geometry:

e

16-MAR-2005 08:34:49"
18-APR-2005 22:11:43 -

Energy cal. type
FWHM cal. type

a0 e
” ae

-~=-- Processing Parameters ----

: 150 End channel :
: 3.00000 Gaussian Sens. :
: Yen Propagate Errorsg?:
: No Library-based eff:
: 1.25000 Half life ratio :
: 70.00000 WIM error limit :
: 3.00000 MDA Confid Level :

0 03:00:00,00
0 03:00:01.09

0.0%

MarnlL

Poly
sgrt

8100
15.00000
Yes

Yes

: 8.00000

3.00000
5.00000 %

Bkgd File : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG*LNGBKG_41705_GE4__57454.CNF:I

Nuclide Library :

LOT #F5D220279

DKAO:[GAMMA.SCUSR.LIB]DOE_ALLMOD.NLB;l
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Page : 2
Sample ID : GBlGW1AE ‘Acquisition date : 2-MAY-2005 11:40:43

-~--~ Energy, FWHM, and Efficiency Curves ----

********************************************************************************

* *
* ~ Energy(keV) = A + (B * Channel) + (C * Channel+**2) *
* A = 1,10653E-01 *
* B = 2,49919E-01 *
* C = 1.94892E-08 *
* ‘ : *
* *
* FWHM (keV) = A + (B * SQRT(Energy)) *
* A = 8.02351E-01 *
* B = 2.65421E-02 *
* _ *
* ' *
*EFF = EXP(a2 + a3*x + ad*x**2 4 aS*x**3 4 a6*x* 4 + a7*x**5) x = 1ln(al/energy)*
* *
* al=9,47750E+02 a2=-4,90823E+00 al3=9,11545E-01 *
*

&

* a4=7,22030E-02 a5=-2.91264E-02 aé=-1.59994E-02 a7=0,00000E+00
* .

********************************************i***********************************

LOT #F5D220279
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Combined Activity-MDA Report

Sample ID

: GBlGWI1AE

--~- Non-Jdentified Nuclides ----

Nuclide

BE-7
NA-22
K-40
CR-51
MN-54
CO-57
FE-59
CO-60
ZN-65
SB-75
SR-85
Y-88
NB-85
ZR-95
MO-99
TC~-99M
RU-103
RH-105
RH-106
RU-106
CD-109
SN-113
SB-124
SB-125
I-131
I-132
TE-132
BA-133
1-133
Cs-134
€5-137
CE-139
BA-140
LA-140
CE-141
CE-144
ND-147
EU-152
EU-154
EU-15S
HG-203
TL-208
BI-211
PB-211
BI-212
PB-212
BI-214
PB-214

LOT #F5D220279

Key-Line

Activity K.L.

(pCi/L)

9.287E+00
-2.021E+00
3.555E+01
-3.741E+400
1.805E~01
8.220E-01
8.183E-01
-8.085E-01
6.579E-01
-2,.672E+00
-1.207E+01
1.874E+00
-1.193E+00
~-2.368E+00
-4 .554E+00
~9.534E-01
1.564E-01
3.569E+01
-6.758E+01
2.156E+00
-4.561E+01
1.753E+00
-1.807E+00
5.323E+00
-1.477E+00
7.945E-01
-2.197E+00
-2.051E+00
9.480E-01
-4.575E+00
-6.579E-02
-1.590E+00
-4,145E+00
-2.755E+00
2,229E+00
4,204E+00
-2.587E+01
-1.562E+01
-6.235E+00
-3.872E-01
-1.670E+00
-3.422E+00
1.278E+01
-2.198E+00
6.750E+00
-2.449E+00
4.532E+00
5.288E+00

Ided

Act error

1.438E+01
2.301E+00
2.840E+01
1.343E+01

2.130E+00.

1.070E+00
3.733E+00
1.557E+00
4.740E+00
2.146E+00

2.912E+00 -

1.974E+00
2.088E+00
3.388E+00
1.529E+01

1.531E+00"

1.862E+00
2.530E+01
1.657E+01
1.817E+01
2.673E+01
2.125E+00
1.852E+00
5.112E+00
1.€46E+00
2.817E+00
1.434E+400
2.312E+00
2.056E+00

1.898E+00

2.185E+00
1.354E+00
5.984E+00
2.356E+00
2.239E+00
9.075E+00
1.304E+01
1.054E+01
1.779E+01
4.728E+00
1.717E+0Q0
2.131E+00
1.188E+01
7.674E+01
2.77T7B+01
3.452E+00
4.218E+00
3.874E+00

.Acquisition date

MDA
(pCi/L)

2.473E+01
3.559E+00
5.206E+01
2.240E+01
3.541E+00
1.862E+00
6.349E+00
2,421E+00
7.987E+00
3.331E+00
3.879E+00
3.756E+00
3.328E+00
5.318E+00
2,489E+01
2.513E+00
3.092E+00
4.516E+01
2.906E+01
3.078E+01
4.117E+01
3.705E+00
2.928E+00
8.967E+00
2.631E+00
4.803E+00
2.225E+00
3.709E+00
3.479E+00
2.670E+00
3.654E+00
2.175E+00
9.614E+00
3.312E+00
3.888E+00
1.558E+01
1,85%E+01
1.450E+01
2.930B+01
7.736E+00
2.695E+00
3.337E+00
2.089E+01
1.266E+02
4.708E+01
5.653E+00
7.640E+00
6.887E+00

MDA error

8.572E-01
1.025E-01
1.604E+00
7.086E-01
1.170E-01
5.902E-02
2.534E-01
7.007E-02
2,362E-01
9.629E-02
1.207E-01
1.018E-01
1.126E-01
2.098E-01
1.771E+400
7.656E-02
1.241E-01
1.276E+00
9.026E-01
1.877E+00
1.940E+00
1.076E-01
9.693E-02
2.655E-01
8.114E-02
1.630E-01
6.454E-02
2.123BE-01
1.097E-01
8.884E-02
1.242E-01
6.218E-02
1.568E+00
9.509E-02
1.210E-01
7.38B6E-01
5.870E-01
5.478E-01
1.588E+00
2.607E-01
8.056E-02
1.596E-01
5.840E-01
4.186E+00
1.602E+00
2.170E-01
2.847E-01
2,322E-01

Page : 3
2-MAY-2005 11:40:43

Act /MDA

0.376
-0.568
0.683
-0.167
0.051
0.442
0.129
-0.334
0.082
-0.802
-3.111
0.499
-0.358
-0.445
-0.183
-0.379
0.051
0.790
-2.326
0.070
-1.108
0.473
-0.617
0.594
-0.562
0.165
-0.987
-0.553
0.273
-1.714
-0.018
-0.731
-0.431
-0.832
0.573
0.270
-1.391
~1.077
-0.213
-0,050
-0.620
-1.026
0.6l12
-0.017
0.143
-0.433
0.593
0.768
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Page : 4

Combined Activity-MDA Report (continued)
Acquisition date : 2-MAY-2005 11:40:43

Sample ID : GB1GW1AE

~=--- Non-Identified Nuclides

Key~Line
Activity K.L.

Nuclide (pCi/L) Ided
RN-219 =-1.924E+00
RA-223 -3.957E+00
RA-224 1.164E+01
RA-226 2.047E+01
TH-227 -1.509E+01
AC-228 -3.787E+00
RA-228 1.361E+01
PA-231 ~7.564E+01
TH-231 2.298E+01
TH-232 7.924E-01
PA-233 3.222E+00
PA-234M 1.520E+02
TH-234 -2.597E+01
U-235 5.818E+00
NPp-237 3.454E+00
NP-239 -5.304E+00
AM-241 ~2,.799E-02
ANN RAD -1,102E+01

LOT #F5D220279

Act error

1.353E+01
1.810E+01
3.636E+01
3.828E+01
1.200E+01
1.134E+01
7.041E+00
5.422E+01
1.53BE+01
4.371E+01
3.596E+00

3.201B+02

3.460E+01
1.038E+01
3.855E+00
6.273E+00
3.053E+00
3.359E+00

MDA
(pCi/L)

2.214E+01
3.024E+01
6.059E+01
6.580E+01
1.887E+01
1.879%E+01
1.347E+01
8.544E+01
2.648E+01
7.220E+01
€.294E+00
5.578E+02
5.802E+01
1.780E+01
6.749E+00
9.980E+00
5.093E+00
6.088E+00

MDA error

6.363E~-01
1.070E+00Q
1.718E+01
1.897E+00
5.464E-01
3.524E+00
4.273E-01
4.430E+00
1.52BE+00
2.352E+00
1.894E-01
1.737E+01
4.922E+00
1.459E+00
1.907E-01
3.449E-01
1.721E-01
1.890E-01

Act /MDA

-0.087
-0.131
0.192
0.311
-0.800
-0.202
1.011
-0.885
0.868
0.011
0.512
0.272
-0.448
0.327
0.512
-0.532
-0.005
-1.810
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VMS Gamma Spectroscopy Report generated 8-MAY-2005 22:03:19
Configuration: DKAO: [GAMMA.SCUSR.ARCHIVE]SMP_G81GW1APRC_GE7_MARN1L_57972.CNF;

SEVERN TRENT LABORATORIES -- St. Louis Laboratory

---- Sample Information ----

Batch Number : 5118335
Project Number :+ F5D220279-001X
Sample 1D : G81GW1AP-RC
Sample Quantity : 1.00000B+00 L
Sample Type : WATER

Sample Analyst : gamma

---- Sample Decay/Count Information ----

Sample Date : 2-MAY-2005 15:11:48. Elapsed live time: 0 03:00:00.00
Acquisition date : 2-MAY-2005 15:11:48. Elapsed real time: 0 03:00:00.83
Decay time : 0 00:00:00.00 % dead time : 0.0%

--~-- Detector Parameters ----

Detector name : GE7 Counting geometry: MarnllL
Energy cal. time : 25-FEB-2005 09:11:05 Energy cal. type : Poly
Effic. cal. time : 18-APR-2005 23:20:25 FWHM cal. type : Sqrt

~=+« Processing Parameterg «---

Start channel : 150 o End channel : 8100
Sengitivity : 3.00000 Gaugsian Sens. : 15.00000
Critical level? : Yes - Propagate Errors?: Yes
Empirical Eff? : No Library-based eff: Yes
Energy tolerance : 1.,25000 Half life ratio : 8.00000
Abundance limit : 70.00000 T WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Bkgd File : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG_LNGBKG 41705 _GE7__57457.CNF;1

Nuclide Library : DKAO: [GAMMA.SCUSR.LIB]DOE_AL MOD.NLB;1

LOT #F5D220279 o 90 of 334
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Page : 2
Sample ID : GB1GW1lAP-RC Acquisition date : 2-MAY-2005 15:11:48

---- Energy, FWHM, and Efficiency Curves ----

********************************************************************************

* *
* Energy(keV) = A + (B * Channel) + (C * Channel**2) *
* A = 7.85538E-02 *
* B = 2.50061E-01 *
* C = -1.56700E-08 *
* ®
 J *
* FWHM (keV) = A + (B * SQRT (Energy)) *
* A = 5,33118E-01 *
* B = 4.95085E-02 *
* *
* *
*EFF = EXP(a2 + a3*X + ad*X**2 + aS*X**3 + a6*x**4 + a7*x**5) x = ln(al/energy)*
* -
* al=9,47750E+02 a2=-4.81002E+00 a3=9.08362E-01 *
* a4=5.38130E-02 aS=-2.31329E-02 a6=-1.58434E-02 a7=0.00000E+00 *
* *

i*************************W*****************************************************
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Combined Activity-MDA Report

Sample ID : G81GW1AP-RC

---- Non-Identified Nuclideg ----~

Nuclide

BE-7
NA-22
K-40
CR-51
MN-54
Co-57
FE-59
CO-60
ZN-65
SE-7%
SR-85
Y-88
NB-95
ZR-95
MO-99
TC-59M
RU-103
RH-105
RH-106
RU-106
CD-10%
SN-113
SB-124
SB-125
I-131
I-132
TE-132
BA-133
I-133
Cs-134
Ccs8-137
CE-139
BA-140
LA-140
CE-141
CE-144
ND-147
EU-152
EU-154
EU-155
HG-203
TL-208
BI-211
PB-211
BI-212
pPR-212
BI-214
PB-214

LOT #F5D220279

Key-Line

Activity K.L.

(pCi/L)

1.095E+01
4,.972E-01
2,336E+01
2.582E+00
-7.573E-02
8.518E-01
~-3.899E+00
3.313E+00
5.279E+00
1.075E+00
-7.350E+00
2.809E+00
-1.751E+00
-1.546E+00
B8.028E+00
1.564E+00
-1.677E+00
1.069E+01
-6.615E+01
-3.027E+01
-7.873E+00
-3.544E+00
2.569E-01
-1.328E+00
5.130E-01
-5.709E+00
-1.701E-01
-8.524E-01
-3.857E+00
-2.280E+00
2.449E+00
5.873E-01
5.765E+00
5.%05E~01
3.828E+00
9.400E+00
-5.330E+00
-2.978E+00
-6.881E+00
3.283E+00
9.826E-01
8.186E+00
1.006E+01
1.170E+02
-1.776E+01
-1.459E+00
4.445E+00
4.144E+00

Act error

1.442E+01
2.351E+00
2,668E+01
1.410E+01
2.187E+00
1.013E+00
3.631E+00
2.288E+00
4.552E+00

2,030E+00 -

2.825E+00
2.134E+00
2,.111E+00
3.605E+00
1.507E+01
1.253E+00
1.813E+00
2.449E+01
1.653E+01
1.912E+01
2.318E+01
1.972E+00
1.805E+00
4.869E+00
1.640E+00
2,722E+00
1.257E+00
2.460E+00
1.921E+00
1.867E+00
2.174E+00
1.220E+00
6.199E+00
2.761E+00
1.995E+00
7.851E+00
1.136E+01
1.225E+01
1.737E+01
4.307E+00
1.521E+00
2.125E+00
1.162E+01
7.848E+01
3.143B+01
3.092E+00
4.045E+00
3.923E+00

Acquisition date

MDA
(pCi/L)

2.522E+01
4.013E+00
4.780E+01
2.407E+01
3.665E+00
1.712E+00
5.460E+00
4.284E+00
8.231E+00
3.459E+00
4.269E+00
4.121E+00
3.304E+00
5.803E+00
2.587E+01
2.195E+00
2.890E+00
4.120E+01
2.979E+01
2.922E+01
3.831E+01
2.938E+00
3.007E+00
7.843E+400
2.7891E+00
3.879E+00
2.111E+00
4 . 074E+00
2.795E+00
2.935E+00
3.870E+00
2.072E+00
1.077E+01
4,700E+00
3.546E+00
1.379E+01
1.843E+01
1.991E+01
2.820B+01
7.305E+00
2.598E+00
4.088E+00
2.023E+0Q1
1.428E+02
5.049E+01
5.199E+00
7.200E+00
6.868E+00

Page : 3

MDA error

9,334E-01
1.208E-01
1.498E+00
8.231E-01
1.313E-01
6.166E-02
2.227BE-01
1.268E-01
2.550E-01
1.115E-01
1.501E-01
1.120E-01
1.337E-01
2.651E-01
1.946E+00
7.304E-02
1.236E-01
1.298E+00
1.043E+00
1.938E+00
1.923E+00
8.568E-02
1.236E-01
2.436E-01
8.932E-02
1.740E-01
6.562E-02
2.365E-01
1.011E-01
1.213E-01
1.747E-031
6.016E-02
1.768E+00
1.369E-01
1.186E-01
6.854E-01
6.687E-01
7.615E-01
1.534E+00
2.759E-01
8.738E-02
2.163E-01
6.018E-01
5.148E+00
2.146E+00
2.092E~-01
3.229E-01
2.417E-01

2-MAY-2005 15:11:48

Act /MDA

0.434
0.124
0.489
0.107
-0.021
0.498
-0.714
0.773
0.641
0.311
-1.722
0.682
-0.530
-0.266
0.310
0.713
-0.580
0.259
-2.220
-1.036
-0.206
-1.207
0.085
-0.167
0.184
-1.472
-0.081
-0.209
-1.380
-0.777
0.633
0.283
0.535
0.126
1.080
0.682
-0.289
-0.150
-0.244
0.449
0.378
2.002
D.498
0.820
-0.352
-0.281
0.617
0.603
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Combined Activity-MDA Report (continued) Page : 4
Sample ID : G81GW1AP-RC Acquigition date : 2-MAY-2005 15:11:48
---- Non-Identified Nuclides ----

Key-Line
Activity K.L. Act error MDA MDA error Act /MDA

Nuclide (pCi/L) 1Ided (pCi/L)
RN-219 2.484E+01 1.281E+01 2.278E+01 7.364E-01 1.090
RA-223 -2.762E+01 1.565E+01 2.428E+01 8.917E-01 -1.137
RA-224 1.053E+01 3.278E+01 5.550E+01 1.575E+01 0.190
RA-226 5.393E+01 3.784E+01 6.838E+01 2,034E+00 0.789
TH-227 -1.906E+01 1.146E+01 1.811E+01 5.666E-01 -1.053
AC-228 1.315E+01 1.070E+01 1.850E+01 3.477E+00 0.711
RA-228 7.028E+00 7.218E+00 1.282E+01 3.919E-01 0.548
PA-231 -2.823E+01 5.149E+01 8.278E+01 4,449E+00 -0.341
TH-231 1.255E+01 1.328E+01 2.290E+01 1.370E+00 0.548
TH-232 6.513E+01 4.787E+01 8.69BE+01 2,940E+00 0.749
PA-233 -5.309E+00 3.356E+00 5.096E+00 1.682E-01 -1.042
PA-234M -2.354E+02 3.659E+02 5.988E+02 1.856E+01 -0.393
TH-234 2.548E+01 3.270E+01 6.015E+01 5.118E+00 0.424
U-235 9.184E+00 9.336E+00 1.616E+01 1.340E+00 0.568
NP-237 -5.693E+00 3.598E+00 5.464E+00 1.713E-01 -1.042
NP-239 5.490E+00 5.278E+00 9.088E+00 3.504E-01 0.604
AM-241 5.244E-01 2.703E+00 4.445E+00 1.507E-01 0.118
ANN RAD -1.091E+01 3.383%E+00 6.269E+00 2.192E-01 -1.741
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iSTL ST LOUIS
VMS Gamma Spectroscopy Report generated 8-MAY-2005 22:04:10

Configuration:

DKAO : [GAMMA . SCUSR.ARCHIVE] SMP_G81G81AE_GES5_MARN1L 57967.CNF;1

SEVERN TRENT LABORATORIES -- St. Louis Laboratory

Batch Number
Project Number
Sample ID

Sample Quantity

Sample Type
Sample Analyst

Sample Date
Acquisition date
Decay time

Detector name

Energy cal. time
Effic. cal. time

Start channel
Sengitivity
Critical level?
Bmpirical Bff?
Energy tolerance
Abundance limit
MDA Width (FWHM)

Bkgd File : DKAO:

Nuclide Library :

LOT #F5D220279

e

---- Sample Information ----

5118335 :
: F5D220279-002
: G81G81AE

: 1,00000E+00 L
: WATER

-=--- Sample Decay/Cbunt Information ----

2-MAY-2005 11:53:27.
2-MAY-2005 11:53:27.
0 00:00:00.00

Elapsed live time: 0 03:00:00.00
Elapsed real time:

% dead time

---- Detector Parameters ----

GES

9-MAR-2005 09:18:16.
18-APR-2005 20:53:17

Counting geometry:

Energy cal. type :

FWHM cal. type

---- Processing Parameters ----

150
3.00000

: Yes
: No

1.25000
70.00000
3.00000

End channel
Gaussian Sens.

.
*
.
.

Propagate Errors?:
Library-based eff:

Half life ratio
WIM exror limit
MDA Confid Level

H
-
H
H

0 03:00:02.03
0.0%

MarnlL

Poly
8grt

8100
15.00000
Yea

Yes
8.00000
3.00000
5.00000 %

[GAMMA . SCUSR.ARCHIVE] BKG_LNGBKG_41705_GES__ 57455.CNF;1

DKAQ: [GAMMA.SCUSR.LIB]DOE_AL MOD.NLB;1
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Page ; 2
Sample ID : G81GB1lAE Acquigition date : 2-MAY-2005 11:53:27

--~-- Energy, FWHM, and Efficiency Curves ----

1222223 EIES SIS TR SRS SRR 2222222222 A2 222222222 2222222222ttt

Energy({keV) = A + (B * Channel) + (C * Channel**2)
A= -7,14002E-03
B = 2,49998E-01
C = -1.90945E-09

FWHM (keV)
A
B

A + (B * SQRT(Energy))
5.02556E~01
3.66242E-02

* % % % * » F F ¥ % % B
* % 3 % % % ok * N F N %

*EFF = EXP(a2 + a3*x + ad¢*x**2 4+ aS*x**3 4+ ag*x**4 + a7*x**5) x = ln(al/energy)*
* *

had al=9.47750E+02 a2=-4.80027E+00 a3=8.90135E-01 *
* a4=4.74050E-02 a5=-1.37129E-02 a6=-1.78918E-02 a7=0.00000E+00 *
* *

I Z 2222 ER XSS XXR S XSS X 22X 2 XXX X2 XXX 2212222222 22l ittt dd R AR n
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Combined Activity-MDA Report
: GB81GB1AE

Sample ID

---- Non-Identified Nuclides ----

Nuclide

BE-7
NA-22
K-40
CR-51
MN-54
CO-57
FE-59
CO-60
ZN-65
SE-75
SR-85
Y-88
NB-95
ZR-95
MO-99
TC-99M
RU-103
RH-105
RH-106
RU-106
CD-105
SN-113
SB-124
SB-125
I-131
I-132
TE-132
BA-133
I-133
CS-134
€s5-137
CE-139
BA-140
LA-140
CE-141
CE-144
ND-147
EU-152
EU-154
EU-155
HG-203
TL~208
BI-211
PB-211
BI-212
PB-212
BI-214
PB-214

LOT #F5D220279

Key-Line

Activity K.L.

(pCi/L)

-1.967E+01
3.094E+00
6.966E+01

-3.239E+00
3.552E+00

-1.069E+00
5.981E+00
1.347E+00

-4.,668E-01

-9.519E-01

-1.034E+01

-3.954E+00
1.966E+00
3.932E+00

-9.907E+00
2.762E+00

-4.119E+00

-1.761E+00

-5.291E+01
5.024E+00

-8.142E+00
8.514E-02
3.932E-01
1.354E+00
2.017E+00
1.064E+00
2,559E-01
2.233E+00

~8.422E-02

-6.763E-01

-2.524E+00
8§.174E-01

-2.317E+00

-4.100E-01

-3.265E+00

-3.842E+00

-6.325E+00
1.728E+01

-1.612E+01

-8.281E-01

-1.284E+00
3.547E+00

-7.995E+00

-2.783E+01
5.137E+01
4.131E+00
1.196E+01

-6.124E+00

Act error

.373E+01
.415E+00
.590E+01
.335E+01
.876E+00
.779E-01
.957E+00
.806E+00
.343E+00
.910E+00
.806E+00
.857E+00
.092E+00
.268E+00
.295E+01
.354E+00
.874E+00
.182E+01
.578E+01
.632E+01
-244E+01
.028E+00
.937E+00
.444E+00
.558E+00
.653E+00
.168E+00
+.335E+00
.809E+00
.B16E+00
.485E+00
.093E+00
.713E+00
.581E+00
.859E+00
.315E+00
.168E+01
.041E+01
1.759E+01
3.975E+00
1.519E+00
2.171E+00
1.129E+01
7.264E+01
2.938E+01
3.325E+00
4,206E+00
4.049E+00

HFENHPNARNFENENFEFBARBNNRPRPENRHEPWUNKRNREBDWWY SN N RS

MDA
(pCi/L)

2.106E+01
4.438E+00
5.113E+01
2.212E+01
3.500E+00
1.524E+00
7.287E+00
5.108E+00
7.131E+00
3.173E+00
3.986E+00
1.B05E+00
3.676E+00
5.881E+00
2.033E+01
2.421E+00
2.735E+00
3.651E+01
2.875E+01
2.742E+01
3.686E+01
3.354E+00
3.233E+00
7.653E+00
2.748E+00
4,579E+00
1.944E+00
4.036E+00
3.009E+00
2,927E+00
4.358E+00
1.890E+00
1.095E+01
4.266E+00
2.934E+00
1.221E+01
1.885E+01
1.992E+01
2.782E+01
6.503E+00
2.473E+00
3.878E+00
1.814E+01
1.170E+02
5.392E+01
5.80BE+00
7.860E+00
6.352E+00

MDA error

7.315E-01
1.365E-01
1.691E+00
7.097E-01
1.238E-01
4.,945E-02
2.999E-01
1.625E-01
2.209E-01
9.297E-02
1.234E-01
4,958E-02
1.268E-01
2,343E-01
1.447E+00
7.490E-02
1.097E-01
1.0439E+00
8§.889E-01
1.657E+00
1.792E+00
9.920E-02
1.042E-01
2.295E-01
8.608E-02
1.495E-01
5.684E-02
2.321E-01
9.404E~02
9.485E-02
1.422E-01
5.406E-02
1.785E+00
1.299E-01
9.244E-02
5.836E-01
5.898E-01
7.932E-01
1.565E+00
2.279E-01
7.505E-02
1.837E-01
5.168E-01
4.133E+00
1.B25E+00
2.241E-01
2.868E-01
2.169E-01

Page
Acquisition date ; 2-MAY-2005 11:53:27

: 3

Act/MDA

a7

~0.934
0.697
1.362
-0.146
1.015
~-0.702
0.821
0.264
-0.065
-0.300
-2,593
-2.191
0.535
0.669
-0.487
1.141
-1.506
-0.048
-1.840
0.183
-0.221
0.025
0.122
0.177
0.734
0.232
0.132
0.553
-0.028
-0.231
-0.579
0.432
-0.212
-0.096
-1.113
-0.315
~0.336
0.867
-0.580
-0.127
-0.519
0.915
-0.441
-0.238
0.953
0.711
1.522
-0.964
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STL 8T LOUIS

Combined Activity-MDA Report (continued)
G81G81AE

Sample ID

---~ Non-Identified Nuclides ----

Key-Line
Activity K.L.

Nuclide (pCi/L)

RN-219 -6.951E+00
RA-223 2.021E+01
RA-224 -9,936E+01
RA-226 1.862E+01
TH~-227 -2.718E+01
AC-228 3.761E-01
RA-228 1.850E+00
PA-231 -1.588E+01
TH-231 5.823E+00
TH-232 6.737E+01
PA-233 7.275E-01
PA-234M 2.757E+02
TH-234 -4 .517E+01
U-235 2,.560E+00
NP-237 7.800E-01
NP-239 5.083E+00
AM-241 -1.200E+00
ANN RAD -1.167E+01

LOT #F5D220279

Act error

.121E+01
.621E+01
.514E+01
.475E+01
.202E+01
.067E+01
.106E+00
.595E+01
.143E+01
.357E+01
.037E+00
.091E+02
.119E+01
.714E+00
.257E+00
5.544E+00
2.860E+00
3.280E+00

WRoWWWbhFRMNOFERWRREPRE

MDA
(pCi/L)

.846E+01
.851E+01
.121E401
.133E+01
. 794E+01
. 782E+01
.219E+01
.294E+01
. 944E+01
.983E+01
.152E+00
5.516E+02
4.852E+01
1.492E+01
5.524E+00
9.468E+00
4.745E+00
5.919E+00

NAdHWOUKHKREGMANAON R

Page : 4

MDA error

5.386E-01
1.015E+00
1.452E+01
1.773E+00
5.240E-01
.344E+00
.356E-01
.843E+00
.142E+00
.843E+00
.575E-01
.882E+01
.125E+00
.225E+00
1.588E-01
3.417E-01
1.612E-01
1.829E-01

HbHHENPR S W

Acquisition date : 2-MAY-2005 11:53:27

Act /MDA

-0.376
0.709
-1.940
0.320
~1.515
0.021
0.152
-0.171
0.300
0.844
0.141
0.500
-0.931
0.172
0.141
0.537
-0.253
-1.972
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STL ST LOUIS

VMS Gamma Spectroscopy Report génerated 8-MAY-2005 21:05:44
Configuration: DKAO: [GAMMA.SCUSR.ARCHIVE]SMP_G9D2J1AA GE6_MARN1L_57965.CNF;1

SEVERN TRENT LABORATORIES -- St. Louis Laboratory

---- Sample Ihfpfmation ————

Batch Number : 5118335
Project Number : F5D280000-335B
Sample ID : GSD2J1AA
Sample Quantity : 1.00000E+00 L
Sample Type : WATER

Sample Analyst : gamma

---- Sample Decay/Count Information ----

Sample Date : 2-MAY-2005 11:42:27. . Elapsed live time: 0 03:00:00.00
Acquisition date : 2-MAY-2005 11:42:27,. Elapsed real time: 0 03:00:00.98
Decay time : 0 00:00:00.00 . % dead time : 0.0%

---- Detector Parameters ----

Detector name : GE6 : Counting geometry: MarnlL
Energy cal. time : 3-MAR-2004 08:43:53. Energy cal. type : Poly
Effic. cal. time : 19-APR-200S 00:32:27 FWHM cal. type : 8Sqrt

---- Processing Parameters ----

Start channel : 150 End channel : 8100
Sensitivity : 3.00000 Gaussian Sens. : 15.00000
Critical level? : Yes Propagate Errors?: Yes
Empirical Eff? : No Library-based eff: Yes
Energy tolerance : 1.25000 ‘ Half life ratio : 8.00000
Abundance limit : 70.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Bkgd File : DKAO: [GAMMA.SCUSR.ARCHIVE] BKG_LNGBKG 41705_GE6_ 57456.CNF;1

Nuclide Library : DKAO : [GAMMA. SCUSR.LIB]DOE_AL MOD.NLB;1

LOT #F5D220279 100 of 334




STL ST LOUIS

Page : 2
Sample ID : GSD2J1AA Acquisition date : 2-MAY-2005 11:42:27

---- Energy, FWHM, and Efficiency Curves ----

LA A2 AR AR XXX 2222 2222222 AR X2 X 22X X 2Rt Rt Attt ddl

*
\AA R AL LA S EAR RSS2 R 22222222222 X2 2222 222 22222 22 2 X 2 i XX2 X222 XX s ]

* *
* Energy(keV) = A + (B * Channel) + (C * Channel**2) *
* A = 1.54285E-01 *
* B = 2,49832E-01 *
* C = 1.86799E-08 *
* . *
* *
* FWHM (keV) = A + (B * SQRT(Energy)) *
* A = 4.67797E-01 *
* B = 3.35494E-02 *
* *
* . *
*EFF = EXP(a2 + a3*x + a4*x+¥*¥2 + aS*x**3 4+ a6*x**4 4+ a7*x**5) x = ln(al/energy)*
* ]
* al=9.47750E+02 a2=-4.93244E+00 a3=8.93311E-01 *
* a4=8.77785E-02 ab=-2.99163E-02 aé=-1.70193E-02 a7=0.00000E+00 *

*

*
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STL. ST LOUIS

Combined Activity-MDA Report
G9D2J1AA

Sample ID :

---- Non-Identified Nuclides ----

Nuclide

BE-7
NA-22
K-40
CR-51
MN-54
CO-57
FE-59
CO-60
ZN-65
SE-75
SR-85
Y-88
NB-95
ZR-95
MO-99
TC-99M
RU-103
RH-105
RH-106
RU-106
CD-109
SN-113
SB-124
SB-125
I-131
I-132
TE-132
BA-133
I-133
CS-134
Ccs-137
CE-139
BA-140
LA-140
CE-141
CE-144
ND-147
EU-152
EU-154
EU-155
HG-203
TL-208
BI-211
PB-211
BI-212
PB-212
BI-214
PB-214

LOT #F5D220279

Key-Line

Activity K.L.

(pCi/L)

-2.377E+00
-4,937E+00
-5.823E+00
1.227E+01
6.193E-01
9.752E-01
-1.475E+00
2.237E+00
-1.657E+00
-3.099E+00
-1.162E+01
-1.219E+00
1.864E+00
5.734E+00
6.753E+00
1.579E+00
-2.615E+00
-8.684E+00
9.327E+01
5.962E+00
6.411E+01
1.321E+00
3.613E-01
-4 ,342E+00
-4 ,215E+00
-1.558E+00
-1.279E+00
3.369E+00
-1,549E+00
-4 ,313E+00
3.298E+00
~-5.554E-01
7.170E+00
2.265E+00
-2.098E+0Q0
-2.519E+00
1.214E+01
4.015E+00
-1.119E+01
-9.662E+00
7.745E-01
1.836E+00
2.196E+01
-2.324E+01
-8,.632E-01
-2.729E+00
1.678E+00
8.233E+400

Act error

1.512E+01
2.350E+00
.860E+01
.332E+01
.B53E+00
.B32E-01
.998E+00
.527E+00
.427B+00
.B13E+00
.784E+00
.164E+00
.686E+00
4258400
.172E+01
.218E+00
.787E+00
L425E+01
.549E+01
.647E+01
.404E+01
.123E+400
.541E+0Q0
.289E+400
.714E+00
480E+00
276E+00
.000E+00
Q07E+00

»

.022E+00
.262E+00
685E+00
.107E+00
.943E+00
.012E+00
.238E+01
.015E+01
.821E+01
.119E+00
.521E+00
.024E+00
.157E+01
.727E+01
.836E+01
.151E+00
.549E+00
.774E+00

-

WRWNAHRNEBEBRHHFHEOHRNARDHENNHENHARNNREHENRRPRURENNREANWORED

.718E+00

Acquisition date

MDA
(pCi/L)

2.484E+01
3,.001E+00
5.213E+01
2.287E+01
3.212E+00
1.702E+00
6.364E+00
4 ,537E+00
7.243E+400
2.732E+00
2.632E+00
3.274E+400
3.041E+00
6.341E400
2.045E+01
2.113E+00
2.657E+00
3.925E+01
2.869E+01
2.837E+01
4.373E+01
3.690E+00
2.63%9E+00
6.669E+00
2.492E+00
3.935E+400
2.051E+00
3.664E+00
3.131E+00
2.323E+00
3.745E+00
2.030BE+00
1.156E+01
3.999E+00
3.061E+00
1.313E+01
2.159E+01
1.758E+01
2.917E+01
6.217E+00
2.5B6E+00
3.596E+00
2.130E+01
1.105E+02
4.694E+01
5.369E+00
8,.252E+00
7.012E+00

Page

MDA erxrroxr

B.9B1E-01
8.676E-02
1.539E+00
7.795E-01
1.037E-01
5.078BE-02
2.629E-01
1.237E-01
2.292E-01
8.519E-02
1.178E-01
8.862E-02
1.001E-01
2.450E-01
1,445E+00
6.192E-02
1.097E-01
1.217E+00
9.292E-01
1.725E+00
2.055E+00
1.153E-01
8.737E~-02
2.112E-01
8.259E-02
1.292E-01
6.214E-02
2.145E-01
1.022E-01
7.718E-02
1.232E-01
5.794B-02
1.888E+00
1.110E-01
9.245E-02
6.104E-01
7.050E-01
6.442E-01
1.570E+00
2.030E-01
8.404E-02
1.728E-01
6.510E-01
3.572E+400
1.550E+00
2.125E-01
3.067E-01
2.518E-01

. 2-MAY-2005 11:42:27

3

Act /MDA

102

-0.096
-1.645
-0.112
0.537
0.193
0.573
-0.232
0.493
-0.229
-1.135
-3.200
-0.372
0.613
0.904
0.330
0.747
-0.984
-0.221
3.251
0.210
1.466
0.358
0.137
-0.651
-1.691
-0.395
-0.623
0.919
-0.495
~1.857
0.881
-0.274
0.620
0.566
-0.685
-0.192
0.562
0.228
-0.384
-1.554
0.300
0.511
1.031
-0.210
-0.018
-0.508
0.203
1.174

of 334




STL ST LOUIS
Combined Activity-MDA Report (continued) Page : 4

Sample ID : GSD2J1AA Acquisition date : 2-MAY-2005 11:42:27

~-=-=- Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA error Act /MDA

Nuclide (pCi/L) 1Ided (pCi/L)
RN-219 6.971E+00 1.210E+01 2.064E+01 6.444E-01 0.338
RA-223 -3.407E+00 1.714E+01 2.798E+01 9.768E-01 -0.122
RA-224 -9.589E+01 4,441E+01 5.213E+01 1.479E+01 -1.839
RA-226 -3.107E+01 3.642E+401 6.244E+01 1.822E+00 -0.498
TH-227 -2.216E+01 1.105E+01 1.689%E+01 5.143E-01 -1.312
AC-228 4,042E+00 1.178E+401 2.029E+01 3.815E+00 0.199
RA-228 1.040E+01 6.421E+00 1.217E+01 3.813E-01 0.854
PA-231 6.422E+00 5.568E+01 9.239E+01 4,933E+00 0.070
TH-231 4.478E+01 1.443E+01 2.624E+01 1.512E+00 1.706
TH-232 5.086E+01 4,408E+01 8.075E+01 2.577E+00 0.630
PA-233 -4 ,.358E+00 3.279E+00 4,995E+00 1.632E-01 -0.872
PA-234M 1.464E+02 3.535E+02 6.071E+02 1.926B+01 0.241
TH-234 4.937E+01 3.415E401 6.112E+01 5.187E+00 0.808
U-235 -9.028E+00 9.514E400 1.518E+01 1.238E+00 ~-0.595
NP-237 -4.673E+00 3.515E+00 5.356E+00 1.660E-01 -0.872
NP-239 3.964E+00 5.483E+00 9.492E+00 3.209E-01 0.418
AM-241 6.956E+00 2.568E+00 4.636E+00 1.572E-01 1.500
ANN RAD -1.775E+01 3.607E+00 6.202E+00 2.008E-01 -2.861
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VMS Gamma Spectroscopy Report generated 8-MAY-2005 21:06:18
Configuration: DKAO: [GAMMA . SCUSR,ARCHIVE] SMP_G9D2J1AC_GE6_ MARN1L 57939.CNF;1

SEVERN TRENT LABORATORIES -- St. Louis Laboratory

---- Sample Information ----

Batch Number : 5118335 o

Project Number : P5D280000-335C

Sample ID : GSD2J1AC

Sample Quantity : 1.00000E+00 L

Sample Type : WATER

Sample Analyst : gamma .

---- Sample Decay/Count Information ----

Sample Date : 1-0CT-2003 12:00:00. Elapsed live time: 0 01:00:00.00
Acquisition date : 30-APR-2005 14:52:57 Elapsed real time: 0 01:00:31.78
Decay time : 577 02:52:57.21 - % dead time : 0.9%

--~~ Detector Pérameters ————

Detector name : GEé6 Counting geometry: MarnllL
Energy cal. time : 3-MAR-2004 08:43:53.. Energy cal. type : Poly
Effic. cal. time : 19-APR-2005 00:32:27 FWHM cal. type : Sqgrt

---- Procegsing Parameters ----

Start channel : 150 End channel : 8100
Sensitivity : 3,00000 - Gaussian Sens. : 15.00000
Critical level? : Yes o Propagate Errors?: Yes
Empirical Eff? : No Library-based eff: Yes
Energy tolerance : 1.25000 ' Half life ratio : 8.00000
Abundance limit : 70.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Bkgd File : DKAO:[GAMMA.SCUSR.ARCHIVE]BKGﬂLNGBKG_41705_GE6__57456.CNF:l

Nuclide Library : DKAO:[GAMMA.SCUSR.LIB]DOE_AL_MOD.NLB;I
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STL ST LOUIS

Page : 2
Sample ID : G9D2J1AC Acquisition date : 30-APR-2005 14:52:57

-~--- Energy, FWHM, and Efficiency Curves ----

*********************************************************************i**********

* *
* Energy(keV) = A + (B * Channel) + (C * Channel+*2) *
* A = 1,54285E-01 *
* B = 2.49832E-01 *
* C = 1.86799E-08 *
* . *
* *
* FWHM (keV) = A + (B * SQRT(Energy)) *
* A = 4,67797E-01 *
* B = 3.35494E-02 *
* 4
* *
*EFF = EXDP(a2 + al3*x + ad*x**2 + aS*x**3 + a6é¥*x**4 + a7*x**5) x = ln(al/energy)*
* . *
* al=9.47750E+02 a2=-4,93244E+00 a3=8.93311E-01 *
* ad4=8.77785E-02 ab=-2.,99163E-02 a6=-1,70193E-02 a7=0.00000E+00 *
* *

T A g Y 212 2223322222222 222 X2 X2 22X X222 X2 2 2 2 2 2 2 X R0 bbbt id
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Combined Activity-MDA Report

Sample ID : GSD2J1AC

w===- Identified Nuclides ----

Activity Act error
Nuclide (pCi/L)
CO-57 1.839E+04 1.068E+03.
Co-60 3.846B+04 2.088E+03
Y-88 8.244E+04 4.852E+03
CD-109 7.637E405 5.254E+04
5N-1123 4,761E+04 3.693E+03
CS-137 2.349E+04 1.416E+03
CE-139 2.745E+04 1.797E+03
AM-241 5.914E+04 3.583E+03

---=- Non-Identified Nuclides ----

" Nuclide

BE-7
NA-22
K-40
CR-51
MN-54
FE-59
ZN-65
SE-75
SR-85
NB-95
ZR-95
MO-99
TC-99M
RU-103
RH-105
RH-106
RU-106
SB-124
SB-125
I-131
I-132
TR-132
BA-133
I-133
CS-134
BA-140
LA-140
CE-141
CE-144
ND-147
EU-152
'EU-154
EU-155
HG-203
TL-208

LOT #F5D220279

Key-Line

Activity K.L.

(pCci/L)

-4 .658E-01
-4.826E+01
-1.886E+01
-4.987E+02
3.825E+01
2.276E+00
2.106E+02
1.929E+03
-4,124E~02
4.261E+00
1.324E-02
-1.000BE+35
1.000E+35
1.006E+00
1.000E+35
6.974E+02
-2.279E+02
4.932E-02
2.984E+01
7.530E+16
~-1.000E+35
-1.000E+35
3.540E+01
1.000E+35
-9.220E+01
-3.642E+09
1.416E+09
8.303E-01
1.409E+02
1.501E+11
-1.497E+02
-5.086E+02
-6.582E+01
1.795E-01
1.021E+02

Act error

5.088E-01
3.57%9E+01
1.733E+02
4.021E+02
1.550E+02
8.230E-01
5.463E+02
9.211E+02
1.419E-02
3.477E+00
3.517E-02
1.093E+35
5.329E+35
8.696E-01
6.410E+34
4.215E+02
9.179E+02
2,365E-02
1.395E+02
1.134E+17
8.580E+34
6.353E+34
4.097E+01
9.712E+34
5.285E+01
4_485E+09
8.324E+08
6.380E+00
5.881E402
1.085E+12
9.652E+01
4.667E+02
8.562E+01
1.391E-01
5.901E+01

MDA
(pCi/L)

1.223E+02
5.198E+01
1.053E+03
2.031E+03
2.083E+03
6.812E+01
5.549E+02
1.385E+02

MDA
{pCi/L)

Half-lLife
5.728E+01
2.952E+02
Half-Life
2.623E+02
Half-Life
9.274E+02
1.549E+03
Half-Life
Half-Life
Half-life
Half-lLife
Half-Life
Half-Life
Half-Life
7.041E+02
1.538E+023
Half-Life
2.337E+02
Half-Life
Half-Life
Half-Life
6.983B+01
Half-lLife
8.679E+01
Half-lLife
Half-Life
Half-Life
8.463E+02
Half-life
1.486E+02
7.742E+02
1.431E+02
Half-Life
1.009E+02

Acquisition date

too

too

too

too
too
teoo
too
too
too
too

too
too
too
too
too
too
too

too

too

too

30-APR-200

MDA error

3.669E+00
1.417E+00
2.854E+01
9.550E+01
6.777E+01
2.241E+00
1.591E+01
4.696E+00

MDA error

short
1.656E+00
8.715E+00
short
8.476E+00
short
2.937E+01
4.841E+01
short
ghort
short
short
short
short
short
2.281E+01
9.364E+01
short
7.522E+00
short
short
short
4.08B9E+00
short
2,886E+00
short
short
short
3.935E+01
short
5.445BE+00
4,167E+01
4 . 674E+00
short
4.847E+00

Page : 3
5 14:52:57

Act /MDA

150.375
739.520
78.305
376.055
22.862
344 .814
49.475
427.015

Act /MDA

-0.843
-0.064

0.1486

0.227
1.245

0.990
-0.148

0.128

0.507

-10062

0.167
-1.008
-0.657
-0.460

1.013
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Combined Activity-MDA Report (continued) Page : 4
Sample ID : G9D2J1AC Acquisition date : 30-APR-2005 14:52:57
---- Non-Tdentified Nuclides ----

Key-Line :
Activity K.L. Act error MDA MDA error Act /MDA

Nuclide (pCi/L) 1Ided (pCi/L)
BI-211 3.033E+402 1.901E+02 3.259E+02 9.960E+00 0.931
PB-211 -9.608E+02 1.597E+03 2.679E+03 8.659E+01 -0.359
BI-212 -1.993E+02 9.514E+02 1.574E+03 5.198E+01 -0.127
PB-212 1.179E+02 7.843E+01 1.326E+02 5.248E+00 0.889
BI-214 1.121E+02 6.563E+01 1.121E+02 4.166E+00 1.000
PB-214 5.579E+01 S.918E+01 1.011E+02 3.631E+00 0.552
RN-219 9.693E+01 2.104E+02 3.510E+02 1.099E+01 0.276
RA-223 ~2.242E+02 2.693E+02 4.396E+02 1.535E+01 -0.510
RA-224 -1.283E+03 9.509E+02 1.452E+03 4.119E+02 -0.883
RA-226 7.893E+02 4.461E+02 7.667E+02 2.237E+01 1.029
TH-227 -2,795E+02 1.818E+02 3.003E+02 9,170E+Q0 -0,931
AC-228 3.781lE+02 2.215E+02 3.610E+02 6.787E+01 1.047
RA-228 6.090E+00 2.431E+02 3.735E+02 1.170E+01 0.016
PA-231 -7.543E+02 8.959E+02 1.464E+03 7.816E+01 -0.515
TH-231 7.887E+02 3.423E+02 5.643E+02 3.250E+01 1.398
TH-232 8.904E+02 1.066E+03 1.809E+03 5.774E+01 0.492
PA-233 1.603E+01 5.548E+01 9.157E+01 2.992E+00 0.175
PA-234M 1.149E+04 8.058E+03 1.356E+04 4.300B+02 0.848
TH-234 -2.430E+03 6.254E+02 8.853E+02 7.512E+01 -2.745
U-235 ~-1.125E+02 1.316E+02 2.154E+02 1.757E+01 -0.522
NP-237 1.718E+01 5.949%9E+01 9.819E+01 3.043E+00 0.175
NP-239 2.581E+01 9.327E+01 1.576E+02 5.329E+00 0.164
ANN RAD 5.082E+01 2.940E+01 4.976E+01 1.611E+00 1.021
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QA filename : DKAO: [GAMMA,SCUSR.QA] QCB_GE4.QAF;1

Sample ID : Bkgrnd Check Sample quantity : 1.00 EACH

Sample date : 2-MAY-2005 06:04:00 Acquisition date : 2-MAY-2005 06:04:00
Elapsed live time: 0 00:20:00.00 Elapsed real time: 0 00:20:00.11

Oout-of-range Test: N-SIGMA

Parameter Description Value Deviation Flag
[Mean+/-Stdev]
*Background Rate GE4 1.3067E+00 1.22

[1.25639+/-0.04128]

Flags: "*" means the out-of-range test is parameter-dependent o
s~

Approved by: 0.2 Approval Date: 54/ 2/ 5
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QA filename : DKAO: [GAMMA.SCUSR.QA]QCB_GES.QAF;1

Sample ID : Bkgrnd Check Sample quantity : 1.00 EACH

Sample date . 2-MAY-2005 06:04:10 Acquisition date : 2-MAY-2005 06:04:10
Elapsed live time: 0 00:20:00.00 Elapsed real time: 0 00:20:00.22

Oout-of-range Test: N-SIGMA

Parameter Description Value Deviation Flag
[Mean+/-Stdev]
*Background Rate GES5 1.3342E+00 -1.63

[1.40558+/-0.04394]

Flags: "*" means the out-of-range test is parameter-dependent

Approved by: @J Approval Date: S / _2z/ ¥ _

/
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QA filename : DKAQ: [GAMMA.SCUSR.QA]QCB_GE6.QAF;1

Sample ID : Bkgrnd Check Sample quantity : 1.00 EACH

Sample date . 2-MAY-2005 06:04:17 Acquisition date : 2-MAY-2005 06:04:17
Elapsed live time: 0 00:20:00.00 Elapsed real time: 0 00:20:00.12

Out-of-range Test: N-SIGMA

Parameter Description Value Deviation Flag
[Mean+/-8tdev]
*Background Rate GE6 1.2942E400 ~1.26

[1.343124+/-0.03885]

Flags: "*" means the out-of-range test is parameter-dependent

Approved by: Z%kp/ Approval Date: S5 / Z/ g
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LOT #F5D220279

QA filepame : DKAO: [GAMMA.SCUSR.QA]QCB _GE7.QAF;1

Sample ID : Bkgrnd Check Sample quantity : 1.00 EACH

Sample date : 2-MAY-2005 06:04:24 Acquisition date : 2-MAY-2005 06:04:24
Elapsed live time: 0 00:20:00.00 Elapsed real time: 0 00:20:00.09

Out-of-range Test: N-SIGMA

Parameter Description Value Deviation Flag
[Mean+/-Stdev]
*Background Rate GE7 1.2458E+00 -0.10

[1.25481+/-0.09021]

Flags: "*" means the out-of-range test is parameter-dependent

Approved by: ({a/_“ Approval Date: __57 ___Z’/ s~
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QA filename : DKAO: [GAMMA,SCUSR.QA]QCC_GE4_PETRI060.QAF;1

Sample ID : Calib Check Sample quantity : 1.00 EACH

Sample date : 1-0CT-1997 12:00:00 Acquisition date : 2-MAY-2005 06:40:25
Elapsed live time: 0 00:10:00.00 Elapsed real time: 0 00:10:00.98

Out-of-range Test: N-SIGMA

Parameter Description Value Deviation Flag
[Mean+/-stdev] :

*GE4 Peak Energy 59.5 keV 5.9624E+01 0.87
[59.4767+/-0.1698]

*GE4 Peak Energy 661.6 keV 6.6178E+02 0.54
(661.6337+/-0.2656]

*GE4 Peak Energy 1332 keV 1.3328E+03 0.52
[1332.5527+/-0.3974]

*GE4 Peak FWHM 59.5 keV 1.0734E+00 2.89 Investigate
[0.83589+/-0.08221]

*GE4 Peak FWHM 661.6 keV 1.5437E+00 1.34
[1.3474+/-0.1465) '

*GE4 Peak FWHM 1332 keV 1.5173E+400 -1.06
[1.7541+/-0,2243]

*GE4 Am-241 Activity, 59.5 keV 5.2497E~-03 0.56
[0.0051039+/-2.5843E-04]

*GE4 Cs-137 Activity, 661.6 keV 2.0112E-03 0.36
[0.0019680+/-1.1831E-04]

*GE4 Co-60 Activity, 1332 keV 3.2043E-03 0.32

[0.00311554+/-2.7324E-04]

Out-of-range Test: BOUNDARY

Parameter Description Lower Upper Value . Flag
*(GE4 Peak Centroid 59.5 keV 2.3200E+02 2.4400E+02 2.3813E+02
*+GE4 Peak Centroid 661 keV 2.6380E4+03 2.6500E+03 2.6470E+03
*GE4 Peak Centroid 1332 keV 5.3220E+03 5.3340E+03 5.3301E+03

Flags: "*" means the out-of-range test is parameter-dependent

'

Approved by: Approval Date: 5/ 2-/ $~
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QA filename : DKAO: [GAMMA.SCUSR.QA]QCC_GES_PETRI060.QAF;1

Sample ID : Calib Check
Elapsed live time: 0 00:10:00.00
Out-of-range Test: N-SIGMA

Parameter Description
{Mean+/~Stdev)

*GES5 Peak Energy 59.5 keV
[59.51143+/-0.03576]
*GES Peak Energy 661.6 keV
[661.6370+/-0.2145]
*GES5 Peak Energy 1332 keV
[(1332.4376+/-0.3451)

*GES Peak FWHM 59.5 keVv
[0.79683+/-0.01892]

*GES5 Peak FWHM 661 KEV
[1.34206+/-0.08835]

*GES Peak FWHM 1332 keV
[1.7736+/-0.2140]

*GES Am-241 Activity, 59.5 keV
[0.00537092+/-9.5029E-05]
*GES Cs-137 Activity, 661.6 keV
[0.00198257+/-7.2602E-05]
*GES Co-60 Activity, 1332 keVv
[0.0031156+/-1.4953E-04]

Out-of-range Test: BOUNDARY

Parameter Description

*GES Peak Centroid 59.5 kev
*GES Peak Centroid 661 keV
*GES Peak Centroid 1332 kev

Sample quantity
Sample date ¢ 1-0CT-1997 12:00:00 Acquisition date
: Elapsed real time: 0 00:10:01.09

Value
S5.9490E+01
6.6192E+02
1.3331E+03
7.8258E-01
1.4137E+00
1.3949E+00
5.4732E-03
1.9842E-03

2.7835E-03

Lower

1.00 EACH
2-MAY-2005 06:40:50

Deviation

-0.

1.

Upper

60

32

.87
.75
.81
.77
.08
.02

.22

Flag

Investigate

- Value Flag
2.3500BE+02 2.4100E+02 2.3799%9E+02
2.6406E+403 2.6526E+03 2.6478E+03
5.3239E+03 5.3359E+403 5.3326E+03

Flags: "*" means the out-of-range test is parameter-dependent

Approved by:

o7 Approval Date: 5 / & [ 4~

LOT #F5D220279
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QA filename : DKAO: [GAMMA.SCUSR.QA]QCC_GE6_PETRI060.QAF;1

Sample ID : Calib Check Sample quantity : 1.00 EACH
Sample date . 1-0CT-1997 12:00:00 Acquisition date : 2-MAY-2005 06:41:07
Elapsed live time: 0 00:10:00.00 Elapsed real time: 0 00:10:00.70

Out-of-range Teat: N-SIGMA

Parameter Description Value Deviation Flag
[Mean+/-Stdev]

*GE-6 Peak Energy 59.5 keV 5.9634E+01 0.81
[59.57895+/-0.06881])

*GE-6 Peak Energy 661.6 keV 6.6153E+02 -0.58
[661.6124+/-0.1401] '

*Ge-6 Peak Energy 1332 keV 1.3322E+03 ~0.91
[1332.4098+/-0.2469]

*3E-6 Peak FWHM 55.5 \' 8.1069E-01
[0.74419+/-0.01982]

*GE-6 Peak FWHM 661.6 keV 1.2198E+00
[1.24488+/-0.09401)

*GE-6 Peak FWHM 1332 keV 1.5876E+00 -0.12
[1.6124+/-0.2106]

GE-6 Am-241 Activity, 59.5 keV 4.,4664E-03 -0.06
[0.0044729+/-1.0326E-04]

GE-6 Cs-137 Activity, 661.6 keV 1.7248E-03 -0.77
[0.00178314+/-7.5930E-05]

GE-6 Co-60 Activity, 1332 keV 3.8664E-03 0.50

[0.0037600+/-2.1368BE-04]

out-of-range Test: BOUNDARY

Parameter Description Lower Upper Value Flag
*(GE-6é Peak Centroid 59.5 2.3200E+02 2.4400E+02 2.3808E+02
*GE-6 Peak Centroid 661 keV 2.6380E+02 2.6500E+03 2.6468E+03
*GE-6 Peak Centroid 1332 keV 5.3220E+03 5.3340E+03 5.3296E+03

Flags: "*" means the out-of-range test is parameter-dependent

Approved by: Approval Date: D / 2/ a7
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QA filename : DKAO:[GAMMA.SCUSR.QA]QCC_GE7_PETRIOSO.QAF;l

Sample ID : Calib Check Sample quantity : 1.00 EACH

Sample date : 1-0CT-1997 12:00:00 Acquisition date : 2-MAY-2005 06:41:24
Elapsed live time: 0 00:10:00.00 Elapsed real time: 0 00:10:00.75

Qut-of-range Test: N-SIGMA

Parameter Description Value Deviation Flag
[Mean+/-Stdev]

*GE7 Peak Energy 59.5 keV 5.9594E+01 1.32
[59.48854+/-0.07971]

*GE7 Peak Energy 661.6 keV 6.6177E+Q2 1.24
[661.4800+/-0.2331)

*GE7 Peak Energy 1332 keV 1.3327E+03 0.82
[1332.2655+/-0.4909]

*GE7 Peak FWHM 59.5 keV 9.4073E-01 -0.69
[0.96014+/-0.02820]

*GE7 Peak FWHM 661.¢é keV 1.6111E+4+00 0.07
[1.6034+/-0.1178]

*GQE7 Peak FWHM 1332 keV 2.3310E+00 0.65
[2.1455+/-0.2865]

*GE7 Am-241 Activity, 59.5 keV 6.36B6E-03 0.58
[0.0062991+/-1.1998E-04])

*GE7 Cs-137 Activity, 661.6 keV 2.827BE-03 2.46 Investigate
[0.00261233+/-8.7429E-05] .

*GE7 Co-60 Activity, 1332 keV 4.0793E-03 -0.02

(0.0040824+/-1.9734E-04]

Out-of-range Test: BOUNDARY

Parameter Description Lower upper Value Flag
*GE7 Peak Centroid 59.5 keV 2.3200E+02 2.4400E+02 2.3801E+02
*GE7 Peak Centroid 661 keV 2.6380E+03 2.6500E+03 2.6466E+03
*GE7 Peak Centroid 1332 keV 5.3220E+03 S5.3340E+03 5.3309E+03

Flags: "*" means the out-of-range test is parameter-dependent

Approved by: lgzL/ Approval Date: § / 2-/ _<_

4
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VYMS Gamma Spectroscopy Report generated 18-APR-2005 09:26:03
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG_LNGBKG_41705”GE4__57454.CNF;1

Configuration:

SEVERN TRENT LABORATORIES -- St. Louis Laboratory

---- Sample Information ----

Batch Number :
Project Number : MONTHLY BKG

Sample ID LNGBKG_4-17-05
Sample Quantity : 1.00000E+00 EA
Sample Type : Empty
Sample Analyst : 400214

Sample Date
Acquisition date
Decay time

Detector name

Energy cal. time
Effic. cal. time

Start channel
Sensitivity
Critical level?
Empirical Eff?
Energy tolerance
Abundance limit
MDA Width (FWHM)

Bkgd File

Nuclide Library :

LOT #F5D220279

2 ex

‘---- Sample Decay/Count Information ----

17-APR-2005 21:26:02 Elapsed live time:
17-APR-2005 21:26:02 BElapsed real time:
0 00:00:00.00 % dead time :

~=-=-=- Detector Parametersgs ----

GE4 ' Counting geometry:
16-MAR-2005 08:34:49 Energy cal. type
6-APR-2004 13:53:47. FWHM cal. type

o

---- Processing Parameters ----

150 : End channel :
: 3.00000 Gaussian Sens. :
: Yes Propagate Errors?:
: No Library-based eff:
1.50000 Half life ratio
50.00000 WTM error limit
3.00000 ) MDA Confid Level

DKAO : [GAMMA . SCUSR.LIB]MAIN.NLB;

0 12:00:00.00
0 12:00:04.27
0.0%

Poly
Sgrt

8192
15.00000
Yes

Yes
8.00000
3.00000
5.00000 %
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Page : 2
Sample ID : LNGBKG_4-17-05 Acquieition date : 17-APR-2005 21:26:02

---- Energy, FWHM, and Efficiency Curves ----

R T 222 222X X222 223222222220 22X X 22 2 22 2L S22 R A R hhtthd b b nd

(B * Channel) + (C * Channel**2)
1.10683E-01
2.49919E-01
1.94892E-08

Energy (keV) = A

W+
[ |

FWHM (keV) A + (B * SQRT(Energy))
8.02351E-01

2.65421E-02

% % % b % % % X A ¥ ¥
* % % % % % % ¥ % * * *

*EFF = EXP(a2 + a3*x + ad4*xX**2 + abS*x+**3 + a6*x**4 + aT7*x**5) x = ln(al/energy)*
* *

* al=9.47750E+02 a2=-4,92113E+00 a3=9.16377E-01 *
* a4=5.88282E-02 a5=-2.51537E-02 a6=-1.56778E-02 a7=0.00000E+00 *
* T *

A R A R R 222222 s P R TR 22223222 RS S RS2 222 2 2 AL A bt bty
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Post-NID Peak Search Report
: LNGBKG_4-17-05

Sample ID

It

6
5
5
9
5

u 9

[ SV ]

LOT #F5D220279

Energy

46.

63

238

583.
609.
969.

S9

.38

92.
139.
185.

64
95
76

.68
511.

13

64
43
27

Area

264
215
332

52
142

108
766

52
42
22

Bkgnd

366
367
420
254
287

258
264

87
85
35

Hor oK

o

.08
.95
.22
.84
.10

.89

2.64

OO

.06
.82
.98

Channel

185

742

954
2044.

2334.
2437.
3876.

.98
253.
370.
559,
.79

17
23
50

.53

40

47
61
72

Left

180
246
365
555
© 733

948
2025

2328
2430
3871

Pw

14
13
13
11
14

13
38

13
13
12

Acquisition date

SExrr

18,
21.
16.
65.
30.

34.
8.

45.
50.
539.

5
7
6
2
0
2
3

0
4
8

Page : 3

17-APR-2005 21:26:02

Fit

1.11E+00
6.957E-01
8.56E-01
6.50E-01
7.29E-01

5.61E-01
9.54E-01

9.92E-01
1.41E+00
8.B4E-01

Nuclides

PBE-210
TH-234
TH-234
TC-995M
U-235
RA-226
PB-212
TL-208
ANN RAD
TL-208
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Unidentified Energy Lines Page : 4
Sample ID : LNGBKG_4-17-05 Acquisition date : 17-APR-2005 21:26:02

It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %$Err $Eff Flags

5 609.43 42 85 0.82 2437.61 2430 13 9.81E-04 50.4 1.10E+00 T
32 965.27 22 35 0.98 3876.72 3871 12 5.01E-04 59.8 7.14E-01 T

Flags: "T" = Tentatively associated
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QA filename : DKAO: [GAMMA.SCUSR.QA]LBC_GE4.QAF;1

Sample ID : LNGBKG_4-17-05 Sample quantity : 1.00 EA

Sample date : 17-APR-2005 21:26:02 Acquisition date : 17-APR-2005 21:26:02
Elapsed live time: 0 12:00:00.00 Elapsed real time: 0 12:00:04.27

Out-of-range Test: N-SIGMA

Parameter Description Value Deviation Flag
[Mean+/-Stdev]
*Background Rate 1.1942E+00 4.76 Action

[1.11477+/-0.01667]

Flags: "*" means the out-of-range test is parameter-dependent

Approved by: Cgklf . Approval Date: 4/ IS/ *3

. )
gy loes e Conpased o previess Buckyrasds o C .

. ,fL.( 4 AJ
'%‘l ‘l/uhu“ c—«J fmww‘ 0""‘d'7 loos coece (QMf‘rab“' bus 6"

[P /{ A( S._)b’[ﬁf_,flJ dlul‘t\-ad _S'd./kf"'f Gherr &‘YJU_

CH
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VMS Gamma Spectroscopy Rep

ort generated 18-APR-2005 09:30:24

Configuration: DKAO:[GAMMA.SCUSR.ARCHIVE]BKG_LNGBKG_41705_GE5__57455.CNF;1
SEVERN TRENT LABORATORIES -- St. Louis Laboratory
---- Sample Information ----

Batch Number t

Project Number : MONTHLY BKG

Sample ID LNGBKG_4-17-05

Sample Quantity 1.00000E+00 EA

Sample Type : Empty

Sample Analyst 400214

---- sample Decay/Count Information ----
Sample Date 17-APR-2005 21:30:17 Elapsed live time: 0 12:00:00.00
Acquisition date 17-APR-2005 21:30:17 Elapsed real time: 0 12:00:07.87
Decay time 0 00:00:00.00 % dead time : 0.0%
---- Detector Parametersg ----
Detector name : GE5 Counting geometry:
Enexrgy cal. time 9-MAR-2005 09:18:16. Energy cal. type Poly
Effic. cal. time 15-DEC-2004 23:41:28 FWHM cal. type Sgrt
---- Processing Parameters ----
Start channel 150 End channel 8192
Sensitivity 3.00000 Gaugsian Sens. 15.00000
Critical level? : Yes Propagate Errors?: Yes
Empirical Eff? : No Library-based eff: Yes
Energy tolerance : 1.50000 Half life ratio 8.00000
Abundance limit 50.00000 WTM error limit 3.00000
MDA Width (FWHM) 3.00000 MDA Confid Level : 5.00000 %
Bkgd File
Nuclide Library : DKAO : [GAMMA . SCUSR.LIB]MAIN.NLB;
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Page : 2
Sample ID : LNGBKG_4-17-05 Acquisgition date : 17-APR-2005 21:30:17

---- Energy, FWHM, and Efficiency Curves ----

********************************************************************************

* *
* Energy (keV) = A + (B * Channel) + (C * Channel**2). *
* A = -7.14002E-03 ' *
* B = 2.49998E-01 *
* C = -1.90945E-09 *
* *
* *
* FWHM (keV) = A + (B * SQRT (Enexrgy)) *
* A = 5.02556E-01 *
* B = 3.66242E-02 *
* *
* *

*EFF = BEXP(a2 + a3*xX + ad4*x**2 + ab*X**3 + a6*x**4 + a7*x**5) x = ln(al/energy)*
* *

* al=9.41250E+02 a2=-4.61703E+00 a3=8.62748E-01 *
* a4=8_21586E-02 aS=3.49412E-03 ab=-3,05292E-02 a7=0.00000E+00 *
* *

********************************************************************************
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Post-NID Peak Search Report
: LNGBKG_4-17-05

Sample 1D
It Energy
5 46.51
15 59,27
4 63.20
32 77.08
4 92.62
6 185.80
4 238.65
6 352.13
5 511.16
5 €661.595%
7 77%.16
8 803.23
9 1173.53
15 1333.00

LOT #F5D220279

Area

444
127
309

69

501
173

136
79
860
131
32
45
56
38

Bkgnd

286
354
304
327

341
215

210

215 -

295
112
38
67
54
30

Acquisition date

Channel

186.07
237.12
252.83
308.37

370.53
743.23

954 .63
1408.58
2044.72
2647.92
3116.79
3213.05
4694.35
5332.28

Left

178
229
245
304

364
732

950
1401
2029
2637
3111
3203
4687
5326

Pw

15
16
14
11

21
23

10
20
31
19
11
17
16
15

3Erxr

12.
36.
15.
47.

11,
21.

O GO

27.
41.

7.
23.
55.
46.
37.

YOO PRWOOW

o
l_l

Page : 3

17-APR-2005 21:30:17

Fit

8.12E-01
1.43E+00
1.32E+00
1.55E+00

1.17E+00
9.30E-01

1.06E+00
9.18E-01
5.74E-01
8.46E-01
1.04E+00
7.24E-01
1.03E+00
1.21E+00

Nuclides

PB-210
AM-241
TH-234
PB-214
PB-212
TH-234
U-235
RA-226
PB-21i2
PB-214
ANN RAD
€s-137

Co-60
C0-60
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Page : 4
17-APR-2005 21:30:17

Unidentified Energy Lines
Sample ID : LNGBKG_4-17-05 Acquisition date
Bkgnd FWHM Channel Left Pw Cts/Sec %¥Err %Eff Flags

It Energy Area
7 779.16 32 38 1.30 3116.79 3111 11 7.48E-04 55.4 1.17E+00 T
8 803.23 45 67 1.19 3213.05 3203 17 1.03E-03 46.0 1.14E400
Flags: "T" = Tentatively associated
128 of 334
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QA filename . DKAO: [GAMMA.SCUSR.QA]LBC_GE5.QAF;1
Sample ID : LNGBKG_4-17-05 Sample quantity : 1.00 EA
Sample date . 17-APR-2005 21:30:17 Acquisition date : 17-APR-2005 21:30:17

Elapsed live time: 0 12:00:00.00 Elapsed real time: 0 12:00:07.87

Out-of-range Test: N-SIGMA

Parameter Description Value Deviation Flag
[Mean+/-Stdev]
*Background Rate 1.2126E+00 -0.63

[1.22039+/-0.01247]

Flags: "*" means the out-of-range test is parameter-dependent

Approved by:\wigézf/ | Approval Date: fi / er/ QEE:
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VMS Gamma Spectroscopy Report generated 18-APR-2005 09:30:59
Configuration: DKAO: [GAMMA.SCUSR.ARCHIVE]BKG_LNGBKG_41705_GE6__57456 .CNF;1

SEVERN TRENT LABORATORIES -- St. Louis Laboratory

---- Sample Information ----

Batch Number :
Project Number : MONTHLY BKG

Sample ID : LNGBKG 4-17-05
Sample Quantity : 1.00000E+00 EA
Sample Type : Empty
Sample Analyst : 400214

---- Sample Decay/Count Information =----

Sample Date : 17-APR-2005 21:30:58 Elapsed live time: 0 12:00:00.00
Acquisition date : 17-APR-2005 21:30:59 Elapsed real time: 0 12:00:03.81
Decay time : 0 00:00:00.00 % dead time : 0.0%

---- Detector Parameters ----

Detector name : GE6 ‘ Counting geometry:
Energy c¢al. time : 3-MAR-2004 08:43:53. Energy cal. type : Pely
Effic. cal. time : 8-JUL-2004 17:41:15. FWHM cal. type : Sgrt

---- Processing Parameters ----

Start channel : 150 End channel : 8192
Sensitivity :+ 3.00000 Gaussian Sens. :+ 15.00000
Critical level? : Yes Propagate Errors?: Yes
Empirical Eff? : No Library-based eff: Yes
Energy tolerance : 1.50000 Half life ratio : 8.00000
Abundance limit : 50.00000 WTM error limit : 3.00000
MDA Width (FwWHM) : 3.00000 MDA Confid Level : 5.00000 %
Bkgd File

Nuclide Library : DKAO:[GAMMA.SCUSR.LIB]MAIN.NLB:
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Page : 2
S%&h&ﬁj?qgg% LNGBKG 4-17-05 Acquisition date : 17-APR-2005 21:30:59

---- Energy, FWHM, and Efficiency Curves ----

********************************************************************************

3.35494E-02

* 1 4
* Energy(keV) = A + (B * Channel) + (C * Channel**2) *
* A = 1.S54285E-01 *
* B = 2.49832E-01 *
* C = 1.86799E-08 *
* *
* *
* FWHM (keV) = A + (B * SQRT(Energy)) *
* A = 4.67797E-01 *
* B = *
* *
% *

*BFF = EXP(a2 + a3*x + ad*x**2 4+ aS*xX**3 4+ a6*x**4 + aT7*x**5) x = 1ln(al/energy)*
* *

* al=9.47750E+02 a2=-4.64127E+00 a3=9.31555E-01 | *
* a4=8.26639E-02 ab=-4,44934E-02 a6=-8.73174E-03 a7=0.00000E+00 *
* *

B R g e e X T R SR IR RTINS RSS2SR A S 2R S A ARt Rt R
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Post-NID Peak Search Report
LNGBKG_4-17-05

Sample ID
It Energy
6 40.86
4 4€.57
4 63.34
5 72.88
5 74.97
5 B4.78
5 92.73
8 143.66
4 185.70
5 238.53
14 295.32
19 351.91
5 510.99
6 609.45
4 1460.75

LOT #F5D220279

Area

325
410
280
183
385

350
452

88
189

184
57
€9

851

103
51

Bkgnd

234
269
317
375
401

464
360
259
286

232
155
178
265
135

29

Acquisition date

FWHM Channel

.03
.80
.74
.71
.72

QO OOK

.16
.02
.02
.95

o KHH

.03

162

185,
252.
291.
299.

338.
370.
574.
742.

954.

1181
1407
2044
2438
5843

.93
78
50
10
47

73
53
39
65

09
.37
.83
.41
.52
.17

Left

158
182
246
285
285

331
363
570
737

949
1177
1395
2024
2431
5837

Pw

13

9
14
21
21

14
21
14
12

11
12
18
38
18
18

$Err

13.
12.
16.
22,
14.

NO WYX

lse.
12.
41.
22.

22.
49.
44 .

7.
29,
35.

QWVUENWYE wunmpE

Page

3

17-APR-2005 21:30:59

Fit

2.20E+00
9.47E-01
4.26E-01
2.11E+00

1.09E+00
6.94E-01
9.95E-01
6.75E-01

1.21E+00
8.25E-01
1.14E+00
6.90E-01
8.53E-01
7.88E-01

Nuclides

PB-210
TH-234

PB-214
PB-212

TH-234
U-235
U-235
RA-226
PB-212
PB-214
PB-214
ANN RAD

K-40
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Unidentified Energy Lines
Sample ID : LNGBKG 4-17-05

It Energy Area

6 40.86 325
5 72.88 183
5 84.78 350
-] 605.49 103

Bkgnd

234
375
464
135

FWHM

1.03
0.71
1.16
1.69

Acquisgsition date

Channel

162.93
291.10
338.73
2438.52

Flags: "T" = Tentatively associated

LOT #F5D220279

Left

158
285
331
2431

Pw

13
21
14
18

Cts/8ec

7.53E-03
4.24E-03
8.10E-03
2,39E-03

$Err

13.8
22.0
16.1
29.9

Page : 4

17-APR-2005 21:30:59

%Eff Flags

4.37E+00
5.86E+00 T
5.88E+00 T
1.47E+4+00 T
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Sample ID : LNGBKG 4-17-05

Elapsed live time: 0 12:00:00.00

Out-of -range Test: N-SIGMA

Parameter Description
[Mean+/-Stdev]

*Background Rate
{1.5258+/-0.2127]

Approved by: QD

QA filename : DKAO: [GAMMA.SCUSR.QA]LBC GE6.QAF;1

Sample quantity : 1.00 EA

Sample date : 17-APR-2005 21:30:59 Acquisition date : 17-APR-2005 21:30:59

Elapsed real time: 0 12:00:03.81

Value Deviation Flag

1.1626E+00 -1.71

Flags: "*" means the out-of-range test is parameter-dependent

Approval Date:A__ / _I_Y/ o

LOT #F5D220279
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VMS Gamma Spectroscopy Report generated 18-APR-2005 09:31:33
Configuration: DKAO: [GAMMA.SCUSR.ARCHIVE]BKG_LNGBKG_41705 GE7 _57457.CNF;1

SEVERN TRENT LABORATORIES -- St. Louis Laboratory

---~- Sample Information --~-

Batch Number :
Project Number : MONTHLY BKG

Sample ID : LNGBKG_4-17-05
Sample Quantity : 1.00000E+00 EA
Sample Type : Empty '
Sample Analyst : 400214

~--- Sample Decay/Count Information ----

Sample Date : 17-APR-2005 21:31:33 Elapsed live time: 0 12:00:00.00
Acquisition date : 17-APR-2005 21:31:33 Elapsed real time: 0 12:00:03.12
Decay time : 0 00:00:00.00 % dead time : 0.0%

--~- Detector Parameters ----

Detector name : GE7 Counting geometry:
Energy cal. time : 25-FEB-2005 09:11:05 Energy cal. type : Poly
Effic. cal. time : 8-JUL-2004 20:41:38. FWHM cal. type : Sqrt

---- Processing Parameters ----

Start channel : 150 End channel : 8192
Sengitivity : 3.00000 Gaussian Sens. :+ 15.00000
Critical level? : Yes Propagate Errors?: Yes
Empirical Eff? : No Library-based eff: Yes
Energy tolerance : 1.50000 Half life ratio : 8.00000
Abundance limit : 50.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %
Bkgd File

Nuclide Library : DKAO: [GAMMA.SCUSR.LIB]MAIN.NLRB;
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Page : 2
Sample ID : LNGBKG_4-17-05 Acquisition date : 17-APR-2005 21:31:33

---- Energy, FWHM, and Efficiency Curvesg ----

LA AR AR AR R A SRR R R SRRt XA a2t XAl s R RN Rt Rt s h Rkl d )

* *
* Energy(keV) = A + (B * Channel) + (C * Channel**2) *
* A = 7.85538E-02 *
* B = 2.50061E-01 *
* C = -1.56700E-08 u
* *
* *
* FWHM (keV) = A + (B * SQRT(Energy)) *
* A = 5.33118E-01 *
* B = 4.95085E-02 *
» *
* *
*EFF = EXP(a2 + a3*x + ad4*x**2 + ab*x**3 4+ a6*x**4 + a7*x**5) X = 1ln(al/energy)*
* *
* al=9,47750E+02 a2=-4.36268E+00 a3=9.88960E-01 *
* a4=5.56421E-02 a5=-4.27284E-02 a6=-7.82275E-03 a7=0.00000E+00 *
* *
L2 22 AR AR SRRl 22222l Y2 RS XE 23X A2 YRR R R R X 2R
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Post-NID Peak Search Report
LNGBKG _4-17-05

Sample ID

It Energy

4 46.40
4 63.16
5 74 .82
5 76.95
4 92.52
4 185.76
5 238.62
32 360.07
5 511.10
21 €37.77
21 1001.38

Area

474
399
70
98
576
264

110
29
958
24
22

LOT #F5D220279

Bkgnd

364
329
327
302
392
308

259
105
263
58
44

HMHMCOCOOO

= 0O WPRoOo

.90
.82
.86
.86
.14
.13

.86
.00
.12
.82
.00

Acquisition date

Channel

185.24
252.25
298,89
307.43
369.70
742.58

954.00
1439.74
2043.87
2550.55
4005.24

Left

176
247
254
2594
363
734

948
1435
2025
2545
3998

Pw

18
11
20
20
16
16

12
11
38
12
15

$Err

12.1
13.3
48.4
37.3
10.7
17.5

32.5
39.7

7.3
71.7
69.9

Page : 3

17-APR-2005 21:31:33

Fit

.20E-01
.29E+00
.13E-01

o

.91E-01
.93E-01

~J

.88E-01
.59E+00
.21E-01
.50E-01
6.39E-01

W R

Nuclides

PR-210
TH-234
PBR-212
PB-212
TH-234
U-235

RA-226
PB-212

ANN RAD
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Unidentified Energy Lines Page : 4
Sample ID : LNGBKG_4-17-05 Acquisition date : 17-APR-2005 21:31:33

It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err $SEff Flags

32 360.07 29 109 1.00 1439.74 1435 11 6.68E-04 39.7 3.34E+00

21 6€37.77 24 58 0.82 2550.55 2545 12 5.54E-04 71.7 1.90E+00 T
21 1001.38 22 44 1,00 4005.24 3998 15 5.15E-04 69.9 1.21E+00 T
Flags: "T" = Tentatively associated
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QA filename : DKAO: [GAMMA.SCUSR.QA]LBC_GE7.QAF;1

Sample ID : LNGBKG_4-17-05 Sample quantity : 1.00 EA

Sample date ¢ 17-APR-2005 21:31:33 Acquisition date : 17-APR-2005 21:31:33
Elapsed live time: 0 12:00:00.00 Elapsed real time: 0 12:00:03.12

Out-of-range Test: N-SIGMA

Parameter Description Value Deviation Flag
[Mean+/-Stdev]
*Background Rate 1.096BE+00 -0.91

[1.15490+/-0.06361]

Flags: "*" means the out-of-range test is parameter-dependent

Approved by: % Approval Date:A_ / E(/ Zz_f__
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- Run Log

R
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1.4 ST LOUIS

Logbook No.: 2615

No‘ ; —RADooze Revised 1/2/03
ixes: B=Blank; C=Laboratory Control Sampie; L=L.aboratory Control Sample Duplicate; S=Matrix Splke
Duplicate; X=Sample Duplicate.

65

STL
St. Louis
I Gamma Counting Runlog
| . Date Batch # Sample # Detector ('.'thfunt Geometry Initials
: 1me
-5 |Siapioz | 64K 461 44 4 lhp | L~ femrs
| . EAkYe| 4 ¢
- LeiDia P 7
i _ y_ |CGknDIeD | / p
¢-1-5 Reiter 7 1D2 905~ | 5 e | TinA
v
| =
- |
il Bk
| L | ¢
. N 7 7 N A
\ 2-3 D“‘é" | BHi-+ Sovew H-3 20 440mss Qs ¥ |
I cheo] ) rnogaC - J s S Ty a
1 9 T 1
N I
1 7
- v | Y
/5 g
14 ¢ h )
1 ¥ 1
pe 1 4
|5
N N NI A" \
S | 5u833S| [ 1c.BE yi 3 he [ mpen CH
| | cslugne s 1 [ /|
VT ¢canowd U J ~ N
Yiurag GAve v Al R (b~ | Sediwa- 1~
A Date; 4 "= ~¥
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ST LOUIS

Logbook No.: 2615

¥
_I STL
. 8t.Louls
_. Gamma Counting Runlog
| . Date Batch # Sample # Detector (':r‘:::let Geometry Initials
5-2-5 | S U335 | G [FwAPR] 7 Tl lMomn |
. %ws GCAHGxAD | q | L, | |OhwerJold
('J_“l M TEIpL 6
' I L | Camteipe| T o
5105 [5PB | FTR AN | 4 | |dw  [lthmid-l [PF. |
. 4 MOH AA v |
CAupHiAe. | b '
. SINID | CTHAAT IS £S (-
‘ 4100 | CEVQUIAC 7 AN SLophrn | (M
. )i . C €V Quipa Y 4 L |
£3-5 | Do Bil v Sovan | H=7 | 28 M £o | o/
anfoa CEV@VWing S 2h S pwyi Lf’j_»/
. Sipmit | LFEDIAK Y 30 T 4
- b-9w x VI { )
. LG Xv )A€ Y
\ caconsf | ¢ : ‘
I T | TR [G3ve ke AL] G |(Z0mar | 0.8 Aty | —
505 | Dbl eMike, | 4 [ipn it |2
(8051 AY b |
AT '
QLYe|(, 26T (AA & Ly | leaamy |4
GO S\ie 5
4 smicl | b
Guggene |G \AC | 7 1 Lug
e tAF | %
-4 P AC 7
¢ 4P AL x | &
& Reviewed By: "%") Date: 53-8
SDP Rufareme STL-RD-0101, Currert Revision 66

:GIC Type Suffixes: BaBlank; C=Laboratory Control Sampie; L=Laboratory Control Sample Duplicate: S=Matrix Spike;
Ma%s;;m Duplicate; X=Sampie Duplicate. 142 of 334
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STL ST LOUIS (L;OSAIWW’E%O

Lrep Report for; . STL St Louis
STL Gamma Spectroscopy 13715 Rider Trall North
s Batch: 5118335 Prep Apalvet: 402441 Earth City, MO 63045
WRKNQ Aligwet Dilution Adinated Aliowet GesmetryDesc
F50 1AE 1.00002+003 L. 00 TO000E+003 mL Marinall, 1L
B G
FROZ202T5007TX GETGWIAP TO000E+003 L 10 TO00EA03 ML Varinell, 10
O L
FOZRTR0as GOTGOIAE TO000E-003 mL 10 TO000E-003 L Warine®, 1T
O L
D008 358 GOOZITAR 100008003 mL 100 TODI0E03 mC MarneX, 1L
U L
7.0000E+003 mL T TOOI0E-003_ mL Warmek, 1L

FEDZ80000-335C GROZITAC
QL
I.:pike Information I

Sample ID Standard ID Anglvte Std Conc Aligeot Ref Date StdAdded
r— Pt ——d
Spiked By Spike Venfied By Spike Date
[.ztandard %man‘ Procedures ._I
SOPNumber Title Revision
D STL-RC-0025 Preparation Of Samples For Gamma Spectroscopy .00
STL-RD-0101 Daily Operations Of A Germanium Speciroscopy System 3.00
Ja sTL-RD-0103 Maintenance Of The Germanium Spectroscopy System . 0.00

[: % 5;4 4 Jos”
mndg.mwm By lgijg{( %« By A \i‘:luﬁ;

4282005 1:37:45PM Page 1 of | RadCaphre, varsion 4.0.29, roleased 1115/20
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~8TL ST LOUIS

St. Louis Laboratory
13715 Rider Trail North
Enxth City, MO 63045-1205

Gamma SpectroScopy Quality Assurance Worksheet

Batch: 5118335
F5D280000-335 C Recovery Summary
Certified Observed
leotope Activity Activity % Recovery
Am-241 60709 5.01E+04 7%
Cs-137 24357 3 35E+04 96%
Co-60 20335 3.85E404 95%
F5D220279-001 _ Duplicate Summary
Sample Sample Duplicate Duplicate
isotope Activity U tainty Activity U inty RPD RER
| none identiied]  <MDA NA <MDA NA N/A N/A
Comments:
Calculated By: |
' DATE: _5/5/2005
Reviewed By: o
o DATE:_5/4/05
5118335gamqeCs137.xis Rev 3 (12/95)
144 of 334
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ALPHA SPECTROSCOPY

Data Reports
Results Reports

Channel by Channel Repoi'f

Calibration Data

Instrument Checks

Batch Suminayy Sheets
Run Logs
Yield Summary(ies)
Baich Yield Plot(s)

Raw Data
Prep Data Sheet(s)
QC Acceptance Sheei(s)
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Tracer Standard Sheets
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Analyst: 60040

Sample Name: F5D220279-001
SampleType: Sample
WRKNO: G81GW1AD

Sample Collection Date: 4/20/2005 12:00:00AM
Comment;

Batch Name: 5117073

Description:
Tracer Name: U232_Rad04-0036

Tracer Activity: 109.94 DPM/mL x (Vol.)0.10 mL = 10.99 DPM
Tracer Rel. Data: 9/16/1997 12:00:15PM

Detector: AV7

Serial Number: 41-158X%6

Acquisition Start Date: 5/2/2005 2:58:16PM
Live Time: 240.00 min.

Real Time: 240.00 min.

Background Date: 4/26/2005 10:37.45AM

Alpha-Spectroscopy
Analvsis Report

Sample

STL St. Louis

13715 Rider Trail North
Earth City, MO 63045
9:32:49AM 51312005

Spectrum #1  Analysis #1
Sampie Volume : 1.0000L

Aliguot: N/A  Aliquot Fraction: N/A
Lab Preparation:

Client Name: Undefined
Client Contact,

Tracer

Acquisition

Tracer Nuclide: U-232
Tracer Recovery: 78.43%

Calibration Name: April2005_AV7

Calibration Date: 4/28/2005 11:43:07PM

Enerqy Cal: Gain =7.2598 keV / Ch
Offset = 3,388.96 keV

Quadratic = 0.0000 keV / Ch?
Efficiency: 27.23% +/- 0.28% TPU(2 sigma)

Background Info: Sample: AV7, Det: AV7; Spectrum #1; Apr-26-2005 10:37

B4 3
60
55
52 3
a8
“ ]
%0
§=
= ]
2
ok
16 3
12 3
CE
42 u-238 u-z:u]
D:l'l."'.""l v A A v
AMWB 3508 I7H8 IWEE 4198 4208 4598 4700 4998 5198 5308 5508 5798 5998 G198 EI9E 6596 G79S 6996 7195 7398
Energy (keV)
General Analysils
Analysis Method: ROl Analysis, Set Name = UROI
Decay Cormrection: 5/2/2006 2:57:14PM Nuclide Library: Uranium
MDA Constants: Ka=1.65,Kp= 1.65 MDA Source: Background
Nuclide Summary (RO/)
Peak ROI ROI 1.00Sigma Critical
Energy Start End FWHM B.R. Gross Bkgd Net  Activity TPU Level MDA
Nuclide keV keV keV keV % Counts Counts Counts pClL pCin. pCUL pClUL
U-238 4158.500 3082485 4260137  17.503 100.0 1,00 0.9000 0 8.787E-004 1211E-D02 1.584E-002 5.505E-002
U235 4376.284 4267.307 4463412 000 802 0.00 0.0000 0 0.000E+000 0.000E+000 0.000E+000 2.965E-002
U-234 4781.063 4521.490 4833.661 13903 90.8 8.00 0.3000 B 6.780E-002 2.555E-002 9.045E-003 4.192E-002
U-232 5312.808 5073.234 5378.146  90.850 1001  531.00 6.9000 524 3.884E+000 1.731E-001 4.655E-002 1.187E-001
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ST
| “ STL Alpha-Spectroscopy STL St. Louls
Analysis Report éiﬂfc'?{yd,’{ng%'ég'fé"‘

Analyst. 60040 Sample 9:33:01AM  5/3/2005
Sample Name: F5D220279-001S Spectrum #1  Analysis #1
SampleType: Sample Sample Volume : 1.0000L.
WRKNO: G81GW1AH Aliquot: N/A  Aliquot Fraction: N/A
Sample Collection Date: 4/20/2006 12:00:00AM Lab Preparation:
Comment:
Batch
Batch Name: 5117073 Client Name: Undefined
: Client Contact:
Description:
Tracer
Tracer Name: U232_Rad04-0036 Tracer Nuclide: U-232
Tracer Activity: 109.84 DPM/mL x (Vol.)0.10 mL = 10.99 DPM Tracer Recovery: 82.64%
Tracer Ref. Date: 9/16/1997 12:00:15PM
Acquisition
Detector: AV8B Calibration Name: April2005_AVS
Serial Number: 41-158X1 Calibration Date: 4/28/2005 11:42:56PM
Acquisition Start Date: 5/2/2005 2:58:18PM Energy Cal: Gain = 7.2598 keV / Ch
Live Time: 240.00 min. Offset = 3,388,986 keV
Real Time: 240.00 min. Quadratic = 0.0000 keV / Ch?
Background Date: 4/26/2005 10:37:46AM Efficiency: 28.42% +/- 0.28% TPU(2 sigma)
Background Info: Sample: AVS; Det: AV8; Spectrum #1; Apr-26-2005 10:37
76 ]
™
e
60 3 u-::nn
s
50 §
«5 45 3
40
35
3
2
»]
15 3
10
s 2 U 232
DE il e‘l | e e r_ll"n-l""""_r‘-
3306 3595 3708 3996 41856 4J96 4505 4705 4996 5196 5396 5596 5790 50968 6195 6399 8588 6786 6996 7198 7398
Enargy (kaV)
General Analysis
Analysis Method: ROl Analysis, Set Name = UROI
Decay Corection: 5/2/2005 2:57:14PM Nuclide Library: Uranium
MDA Constants: Ka=1.65,Kp= 1.65 MDA Source: Background
Nuclide Summary (RO)
Peak ROI ROI 1.00Sigma  Critical
Energy Start End FWHM B.R. Gross Bkgd Net  Activity TPU Level MDA
Nuclide keV keV kaV keV % Counts Counts Counts ECIIL ﬁill. EUI. pCilL
U-238  4158.500 3062.485 4260.137  B4.531 1000  684.00 0.2000 684 5.464E+000 3.122E-001 8.210E-003 3.804E-002
U-235 4376.204 4267.397 4483412  77.569 802 27.00 0.3000 27 2660E-001 5.327E-002 1.024E-002 4.T44E-002
U-234 4761063 4521400 4833681 50328 993  649.00 0.0000 649 5.197E+000 3.005E-001 0.000E+000 2.167E-002
U-232 5312.808 5073.234 5378.148  95.858 100.1  570.00 2.7000 §76 4.092E+000 1.725E-001 2.648E-002 7.622E-002
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ST ,
lﬂ STL : Alpha-Spectroscopy STL St. Louis North
Analysis Report B GG 83045

Analyst. 60040 Sample 9:33.08AM  5/3/2005
Sample Name: F5D220279-002 Spectrum#1  Analysis #1
SampleType: Sample Sample Volume ; 1.0000L
WRKNQO: G81G81AD Aliquot: N/A  Aliquot Fraction: N/A
Comment:
Batch
Batch Name: 5117073 Client Name: Undefined
: Client Contact:
Description:
Tracer
Tracer Name: U232_Rad04-0036 Tracer Nuclide: U-232
Tracar Activity: 109.94 DPM/mL x (Vol.}0.10 mL = 10.99 DPM Tracer Recovery. 82.96%
Tracer Ref. Date: 9/16/1987 12:00:15PM .
Acquisition
Detector: AV9 Calibration Name; April2005_AVS
Serial Number: 41-172R1 Calibration Date: 4/29/2005 10:59:04AM
Acquisition Start Date: 5/2/2005 2:58:20PM Enerqy Cal. Gain = 7.2598 keV /Ch
Live Time: 240.00 min. Offset = 3,388.96 keV
Real Time: 240.00 min. Quadratic = 0.0000 keV / Ch?
Background Date: 4/26/2005 10:37:48AM Efficiency: 26.58% +/- 0.26% TPU(2 sigma)
Background Info: Sample: AV9; Det: AV9; Spectrum #1; Apr-26-2005 10:37
75
70
65
80
§5
50
E 45
40
35
k 1|
25
.|
15
10
5 U238 § U235
D L) l‘ L) L) L) L] '. L] L] g ey o - “ L] v T l‘ L l“" L]
398 3508 9798 5996 4188 4298 4500 47095 4908 5198 5308 5508 5798 5008 6196 B398 E596 ©7H6 9996
Ermrgy (keV)
General Analysis
Analysis Method: ROI Analysis, Set Name = URO!
Decay Correction; 5/2/2005 2:57:14PM Nuclide Library: Uranium
MDA Constants: Ka =165, KB = 1.65 MDA Source: Background
Nuclide Summary (RO}
Poak ROI ROI 1.008Sigma Critical
Energy Start End FWHM B.R. Gross Bkgd Net  Activity TPU Level MDA
Nuclide keV keV keV keV % Counts Counts Counts CUL L i Ci/lL
U238 4158.500 3962485 4260.137  10.002 100.0 2.00 0.8000 1 9.381E-003 1430E-002 1.514E-002 5.331E-002
U235 4376.294 4267.397 4463.412 000 802 0.00 0.0000 0 0.000E+000 0.000E+000 O0.000E+000 2.871E-002
U-234 4761.063 4521.400 4833.661 95687 89.8 4.00 1.2000 3 22387E-002 1.947E-002 1.752E-002 5.811E-002
U-232 5312.808 5073.234 6378146  88.550 1001  543.00 1.8000 541 4.109E+000 1.784E-001 2.303E-002 7.081E-002
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Analyst: 60040

Sample Name: F5D220279-002X
SampleType: Sample
WRKNO: GB1GB1AF

Sample Collection Date: 4/20/2005 12:00:00AM
Comment:

Batch Name: 5117073

Descrmhon

Tracer Name: U232_Rad04-0036

Tracer Activity: 109.94 DPM/mL x (Vol.}0.10 mL = 10.99 DPM

Tracer Ref. Date: §/16/1987 12:00:15PM

Alpha-Spectroscopy ?;Léth'i_:ui%r o North
. 7 er Trail Nol
AnaIVSIS Report Earth City, MO 63045
9:33:16AM 3/200:
Sample : 33:16 5/ 5
Spectrum#1  Analysis #1
Sample Volume : 1.0000L
Aliquot: N/A  Aliquot Fraction: N/A
Lab Preparation:
Batch
Chent Name: Undefined
Client Contact:
Tracer

Detector: AV11

Serial Number: 41-172Q3

Acquisition Start Dats: 5/2/2005 2:58:21PM
Live Time: 240.00 min.

Real Time: 240.00 min.

Background Date: 4/26/2005 10:37:50AM

Acquisition

Tracer Nuclide; U-232
Tracer Recovery: 80.86%

Calibration Name: April2005_AV11

Calibration Date: 4/29/2005 10:59:17AM

Enerqy Cal: Gain = 7.2598 keV / Ch
Offset = 3,388.96 keV

Quadratic = 0.0000 keV / Ch?
Efficiency: 26.81% +/- 0.28% TPU(2 sigma)

Background Info: Sample: AV11; Det: AV11; Spectrum #1; Apr-26-2005.10:37

64 3
& ;
56 3
52 3 uza2
48 ]
vy
Iy
§ =
32 ]
=
E
20
16
123
CE
o u-z30 j u-238 )
P E— w7 WV —
3908 3506 3706 3090 4106 43096 4508 4790 4AQ0S S106 5998 S508 5798 5908 G186 6398 BS06 6796 6898
Energy (imV)
Genersal Analysis
Analysis Method: ROI Analysis, Set Name = UROI
Decay Correction: 6/2/20056 2:57:14PM Nuclide Library: Uranium
MDA Constants: Ka = 1.65, Kp = 1.65 MDA Source: Background
Nucilide Summary (ROI)
Peak ROI RO 1.008igma  Critical
Energy Start End FWHM B.R. Gross Bkgd Net  Activity TPU Level MDA
Nuclide keV keV keV keV % Counts Counts Counts CVL L L CUL
U-238 4158.500 3962485 4260.137 33652 1000 2.00 0.0000 2 17326002 1.502E-002 0.000E+000 2.343E-002
U-235 4376.204 4267.397 4463412 10744 802 1.00 ©.2000 1 7.55TE-003 1.231E-002 1.109E-002 5.140E-002
U-234 4761.083 4521490 4833661 10248 998 6.00 0.9000 5 A4.426E-002 2287E-002 1.544E-002 5.435E-002
U-232 5312.808 5073.234 5375.146  B54.634 1001  534.00 2.1000 §32 4.004E+000 1.757E-001 2.531E-002 7.581E-002
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m STL Alpha-Spectroscopy STL St. Louls
Analvsis Report gﬁ&%’?&e&g‘gwfy
Analyst 60040 Sample 9:33:22AM  5/3/2005
Sample Name: F5D270000-073B Spectrum#1  Analysis #1
SampleType: Blank Sample Volume : 1.0000L
WRKNQ: G88VE1AA - Aliguot: N/A  Aliquot Fraction: N/A
Sample Collection Date: 4/20/2005 12:00:00AM Lab Preparation:
Comment
Batch
Batch Name: 5117073 Client Name: Undefined ?
: Client Contact: |
Description:
Tracer
Tracer Name: U232_Rad04-0036 Tracer Nuclide: U-232
Tracer Activity: 109.94 DPM/mL x (Vol.Y0.10 mL = 10.99 DPM Tracer Recovery. 84.35%
Tracer Ref. Date: 9/16/1997 12:00:15PM .
Acquisition
Detector: AV47 Calibration Name: April2005_AV47
Serial Number: AVA7 Calibration Date: 4/28/2005 3:02:16PM
Acquisition Start Date: 5/2/2005 2:58:41PM Enerav Cal: Gain = 7.2598 keV/ Ch
Live Time: 240.00 min. Offset = 3,388.96 keV
Real Time: 240.00 min. Quadratic = 0.0000 keV / Ch?
Background Date; 4/25/2005 11:48:42AM Efficiency: 26.56% +/- 0.26% TPU(2 sigma)
Background Info: Sample: AVA7; Det: AV47; Spectrum #1; Apr-25-2005 11:48
75 3 ™
m
os ;
80 ;
55
50 3 u-z32
E 45
40 3
= 3
2§
1
15 3
10 3
5 § Uﬂ' U-Z234
n: ' . '4' oy 'l. ’ l“ .ll‘!' ‘1: '*L' — :.A' '*l ' y——y '.-I.n
3308 3808 23988 242898 24508 4B3E 5189 2S48 25799 26096 26398 2 BE9S G996 7286 7586
Energy (keV)
General Analysis
Analysis Method: ROI Analysis, Set Name = UROI!
Decay Correction: 5/2/2005 2:57:14PM Nuclide Library: Uranium
MDA Constants: Kn=1.65,Kp= 1.65 MDA Source: Background
Nuclide Summary (ROI)
Peak ROI ROI 1.00Sigma  Critical
Energy Start End FWHM B.R. Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV % Counts Counts Counts pCil pCiL pCwl. peiL
11238  4150.500 3962485 4260.137  10.261 100.0 2,00 0.0000 2 1676E-002 1.453E-002 0.000E+000 2.267E-002
U-235 4376.204 4267.397 4463412  10.744 80.2 1.00 0.0000 1 1.045E-002 1.478E-002 0.000E+000 2.827E-002
U234 4761063 4521400 4833681  81.390 99.6 2.00 0.3000 2 1.427E-002 12756002 B.624E-003 3.996E-002
U232 5312.808 5073.234 5378.146  79.884 1001  550.00 0.2000 550 4.177E+000 1.795E-001 9.255E-003 4.280E-002

!
i LOT #F5D220279

151

of 334




STL Aipha-Spectroscopy STL St. ':"“"?r i North
Analvsis Report ‘Eiﬂsc'?{,‘,’,e{,.o'%'aofs

Analyst: 60040 Sample 9:33:20AM  5/3/2005
Sarmple Name: F5D270000-073C : . Spectrum#1  Analysis #1
SamplaType: Control _ Sample Volume ; 1.0000L
WRKNO: GB8SVE1AC Aliguot: N/A  Aliquot Fraction: N/A
Sampie Collection Date: 4/20/2005 12:00:00AM Lab Preparation:
Comment:
Batch
Batch Name: 5117073 Client Name: Undefined
: Client Contact:
Description:
Tracer
Tracer Name: U232_Rad04-0036 Tracer Nuclide: U-232
Tracer Activity: 109.94 DPM/mL x (Vol.)0.10 mL = 10.99 DPM Tracer Recovery: 85.94%
Tracer Ref. Date: $/16/1997 12:00;15PM
Acquisition
Detector: AV48 Calibration Name: April2205_AvV48
Serial Number: AvV48 Calibration Date: 4/28/2005 3:02:24PM
Acquisition Start Date: 5/2/2005 2:58:42PM . Energy Cal: Gain =7.2588 keV /Ch
Live Time: 240.00 min. Offset = 3,388.96 keV
Real Time: 240.00 min. Quadratic = 0.0000 keV / Ch?
Background Oate: 4/25/2005 11:48:43AM Efficiency: 26.51% +/- 0.28% TPU(2 sigma)
Background info: Sample: AV48; Det AV48; Spectrum #1; Apr-25-2005 11:48
75 g B
70 ;
65 3
o0
=t
g 45
40 3 U234
35 i
0 : U-298
2
2
15 3
10 3
5 ut ;
0 g H’*’W* ™ - ™ ™7 l‘ T —t ‘*J
336 MBI 3995 4208 4500  4BOB  S198 5498 0 5798 0 BOSS 0 G398 0 2BB9B BSOS 0 7298 0 7596
Enargy (kev)
General Analysis
Analysis Method: ROI Analysis, Set Name = UROI
Decay Correction: 5/2/2005 2:57:14PM Nuclide Library: Uranium
MDA Constants: Ka =165, KB = 1.65 MDA Source: Background
Nuclide Summary (ROI)

Peak ROI ROI : 1.008igma Critical
Energy Start End FWHM B.R. Gross Bkgd Net  Activity TPU Level MDA

Nuclide keV keV keV__keV % Counts Counts Counts in Ci/lL ClL in.
U-238  4138.500 3082485 4260.137  38.118 100.0  700.00 0.0000 700 5.767E+000 3.302E-001 0.000E+000 2.229E-002
U-235 4370.294 4267.307 4463412 11824 802  26.00 0.0000 26 2671E-001 5460E-002 0.000E+000 2.780E-002
U-234 4761.063 4521490 4833661 37109 998  657.00 0.0000 657 5.424E+000 3.149E-001 0.000E+000 2.234E-002
U232  $312.808 5073.234 5378.146  93.224 1001  559.00 0.0000 659 4.256E+000 1.816E-001 0.000E+000 2.397E-002
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i.ST LOUIS
Logbook No.: 2654
| | STL
ll . St. Louis
S Alpha Spectrometry Runlog
. Date | Batch# Sample # Detector | Count | Analyte | Setup | Process
Time Initials | Initials
. bdsuzi9s [Esdecowo 12 | fo {4no"| Py | for EE
2 \ L v 2 17 |
i D270 000 -[138] [ B
: L v L 193c]| 1§ !
1’ <1174 €5 D2so -0t | 20 Th L
] | [ plx | 21 | a
- p2 22 | f
03 23
oy 2
o5 Yyl
ob LW
b7 =
el W,
09 Sz
1o §3
)1 St
1z | be
L3 L
ED2 1eece ~ 1928 LY
S L yg2¢] o5 4 !
st Do Ruten o 1-94 |1~ (oA | —
R e T B 7750 s N %
otxl %
o2 1 \
ol Y, V \
P tliers f-74 | [ow] G2 | 0 | ]
5 Poppoo-fosB | | 150 | i R -2?4_
/ —InsC | ¥ [ | [
SD3ppi30-00 | 3 [ ' )
Reviewed By: (20 Dm:ﬂ/ 5-2-0g

- *SOP References: STL-RD-0210, curremt revision.  Forma: SL-RAD-0030, Revised $/17/04
Suffices: BeRlsak; O~Laborsory Control Sample; L=Laborstory Coneol Sample Dupliout; S=Malrix Spikoe; D=Matrix Spike Duplicate; ¥=Sample Duplicate.
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Logbook No.: 2654

STL
St. Louis
_ Alpha Spectrometry Runlog
Date Batch # Sample # Detector | Count | Analyte | Setup | Process

Time Initials | Imitials

a

| 5120105 Fsmoow?qnaou A4 K0 | Tho [PLL |~
-0

|
i
|

: o)l | ¥Da07 37 S [ 1oy,
: —poly 12§ | | / I}
3 _ 00y | 24 1] |
, s — 009 40
; ) #‘0[V+ f%’
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L = 113C % |
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[ SRDpov-had | 17 a J I
58119229 | esvz201{0 - p2! 13 @u [~/ #3n
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=002 14
—00 3 7
—o0Y /g
—1205” /4
— 0l lo
h —wo7 | 21 ) N N

Reviewed By: Q// Date; G2 -S
Page 8/ - [ [P . . - e ——

Referonces: STL-RD-0210 current revision.  Form: SL-RAD-0030, Revised 5/17/04
‘lypasm BeBlank; Cwl.aborsiory Control Sampie; L=Laboratnry Control Sample Duplicate; S=Matrix Spike; DuMatrix Spike Duplicate; X=Sampie Duplicatc:
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--Page 83--

; mﬁm STLRD-0210, oumcnt revision.  Form: SLARAD-030, 0, Revised 5717104
Suffioes: Be=Biank; O=Labovstory Control Sample; LeLaboratory Controt Sample Duplicate; S=Matrix Spike; D=Matrix Spiks Duplicate; X=Sample Duplicate.

Logbook No.: 2654
STL
St. Louis
Alpha Spectrometry Runlog
Batch # Sample # Detector | Count | Analyte | Setup | Process
Time Initials | Initials
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Reviewed By: QU Datet;‘g 05
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Logbook No.: 2654

“STL-RD-0210, cument revision. Form: SL-RAD-0030, Revised 5/17/04
"BeBlank; O=Labormory Control Sampie; L=Laboratory Control Sample Duplicate; S=Matrix Spike; D~Mutrix Spike Duplicae; X=Sample Dupiicar.
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STL
St. Louis
_ AlphaSpectmmetryRunlog
Date Batch # Sample # Detector | Count | Analyte | Setup | Process
e Initials | Initials
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i_; ST LOUIS
. Loghook No.: 2654
STL
. St. Louis
- Alpha Spectrometry Runlog
! Date Batch # Sample # Detector | Count | Analyte | Setup
. L , _ Time Initials | Initials
5ol | 517445 Wb 3,003 | 31 [[¢€h [V [PFr [OF
1 [ 005y | % 1 [
| / -olo 177
- 0I5 2
IS i
10000 - HYY 23
| 1 —4st | [
Si49y D HDI3, - 003 fo U |78
[ —ooX | |
l ~ 01D ) |
D To000- 4458 1 (17 ]
L 4ggCt g 1]
Llrr4ak r’::.’DJs’amL A AT 1180 | W Cyt
- — O3t 26 I { -
A . y /-7 [~ | QA —
b’gs Slmlé 0 ?"Df}ﬁ'ool 3% 10 |Th ‘5
|l - nolY 2 / [
Joo)' 21 / /
; [ —po> A / |
— 004 23 |
—0o% Ca f
—bH0l 35
—00] %1
0% 2g
- 004 24
—NIo 40
—Oll 4l
—0 |7 47
o3 | ] i
Reviewed By: PJO/ Dm:ﬁ/é)OQ
--Page-85 -

mnaam mmnm, cumrent revision.  Form: SL-RAD-0030, Revised 5717404
Suiffixcs: B=Biank; O=Laborsiory Control Sample; L~Laborstory Control Sampic Duplicate; S=Matrix Spike; D=Matrix Spike Duplicate; X=Sample Duplicate.
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_ STL Radiochemistry Prep Report STStious
Alpha Spectroscopy Earth City, MO 83045

Bateh # 5117073
General Prep Information I | S[ﬁmﬂ/
Method Tracer ID Aligugt  sotgpe Refgronce Date Activity  Mnits . Analyst
Jso URANIUM (LONG CT) NAS & DOE MOD
Rad04-0036 0.1 U-232 a1e/1897 1.10E+02 dpm/mL 401627 ‘/
Weights
FS5D220279-001 GBIGWIAD Planchetts, 44mm 1000 1 1000 mL 7
F50220279-0018 GB1GW1AH Planchette, 44mm 1000 1 1000m.” Y
(RIMERERERAREENE | B
F50220279-002 GB81G81AD Planchetts, 44mm 1000 1 1000 mL 7.
T L P - . _
F50220279-002X GB81G81AF Planchette, 44mm 1000 1 _ 1000 mbt. y
IMEEEENSSSSNENOORE Y
F50270000-0738 GBEVE1AA Plancheite, 44mm 1000 1 1000 mL
/MENEEMEEEENRMEMR
F5D270000-073C GB3VEIAC Planchetts, 44mm 1 1000 mL ﬁ
NN RNNN
Epike Information I
LotiD Work Order # Standard 10 Aliguot lsotops Refersnce Date  Activity Units
F5D220279-001S GBIGW1AH Rad04-0056 0.1 U-234 5/1/1989 5.37E+00 pCiL
F5D220279-001S GBI1GWI1AH Rad04-0056 0.1 U238 5/1/1989 8.37E+00 pCiL
F5D270000-073C GBBVS1AC Rad04-0058 0.1 U234 5/1/1988 S.37E+00 pCiL
F5D270000-073C G8BVE1AC Rad04-0056 0.1 U-238 5/1/1988 5.37E+00 pCil.
tandard Operating Procedures
SOP Number Rav Ntie
J STL-RC-0002 3 FhmhﬂPmmn&mFuRwhdammwNmRathduuhmmhghmwb
7 STL-RC-0003 5 Drying And Grinding Of Soll And Solid Samples
T STL-RC-0004 7 PmmnﬁmC*&msmumkmFMHPﬂ«SammwﬁxmumnmudNumm
K, STL-RC-0080 4 Preparation Of Samples For Sequential Detarmination Of lsotopic Americium, Currium,
Neptunium, Plutonium, Thorium, And Uranium in Aqueous Samples
& STL-RC-0100 7  Actinide Coprecipitation
O STL-RC-0238 3 Isotopic Uranium By Eichrom UTEVA Resin for Water, Soll, Shudge and Fitlers
)3-’ STL-RC-0240 3 Isotopic Americium, Curum, Plutonium, Thorium, and Uranium in Water, Soll, Sludge and
_Filwes by Eichrome Separation Resin
O STL-RC-0241 1 wnm.mmm.mwmhww.sw.smmwﬂmw
Eichrome Uteva and Tru Rasine
1 &TL-RC-0242 3 Isotoplc Thorium, Piutonium and Uranium in Water, Soll, Sludge and Filters by Eichrome
Separation Resin
0O STL-RD-0201 2 Dally Operations Of An Aipha Spectroscopy System
O  STL-RDO203 { Calibration And Maintenance Of A Alpha Spectroscopy System

(Check all that apply) ﬁow%

205 O/ KEG 0¥J708
Procip Dat . Spiked By Wﬂ:ﬂ:ﬂdw gjmmm

Wadnesday, April 27, 2005 8:47:46 AM Paoe 10f1 RadCapture version 3.50, updated 5/24/2004
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STL ST LOUIS

STL St. Louis

Isotopic Actinide DLC calculation when decay and ingrowth calculations are not required.

Sampie ID

F5D220279-001
F5D220279-001
F5D220279-001

F5D220279-001S
FsD220279-0015
F5D220279-001S

F5D220279-002
F5D220279-002
F5D220278-002

F5D220279-002X
F5D220279-002X
F5D220279-002X

F5D270000-0738
F5D270000-0738
~ F5D270000-073B

F5D270000-073C
F5D270000-073C

WstimoO5\QASOFTCODE\RAD\DLCs DOE-AL DLC calc. Rev.4/8/02
LOT #F5D220279 '

U234
U235
U238

0.3
0
0.9

0
03
0.3

12
0
0.9

0.9
03
0

Lo
isotope  Total Bkgd Cls Sample Volume

1
1
1

decimal
dat. off,

0.2723 .

0.2723
0.2723

0.2842
0.2842
0.2842

0.2658
0.2658
0.2658

0.2681
0.2681
0.2681

0.2656
0.2656
0.2656

0.2651
0.2651

minutes  decimal decimal

ct. langth yield
240 07843 0.998
240 07843  0.809
240 0.7843 1
240 08264 0.998
240 08264 0.800
240 08264 1
240 08296 0.906
240 08296 0.809
240 08206 1
240 0.8088 0.998
240 0.8086 0.809
240 0.8088 1
240 0.8435 0.998
240 08435 0.809
240 08435 1
240 0.8594 0.998
240 0.8594 1

Date: ) ‘4 [Cs

Date: /5’ /o(

abundanoe  DLC

0.0112
0.0000
0.0194

0.0000
0.0128
0.0102

0.0217
0.0000
0.0188

0.0191
0.0136
0.0000

0.0107
0.0000
0.0000

0.0000
0.0000

5117073UU_DOEAL_DLC.xis
164 of 334




STL ST LOUIS

St Louis Laboratory
13715 Rider Trail North
Earth City, MO 63045-1205

Alpha Spectroscopy Quality Assurance Worksheet

Batch: 5117073
F5D270000-073C Recovery Summary
Certified Observed
Isotope Activit Activity % Recovery
U-234 5.37E+00 5.42E+00 101%
U-238 5.37E+00 5.77E+00 107%
anzzoén-ooe_1 Duplicate Summary
: Sample Duplicate
Isctope Activity Activit RER
U-234 <MDA <MDA N/A
U-235 <MDA_ <MDA NA
U-238 <MDA <MDA N/A
F5D220279-001 Spika Summary
lsotope | Spike Activity i"d"l'v"" Spike Added | % Recovery
U-234 520E+00 | 6.78E-02 | 5.37E+00 9%6%
U-238 5.46E+00 | 8.79E-04 5.37E+00 102%
Comments:
Calculated By: [P DATE:  5/4/2005
Reviewed By: M DATE: 0

LOT #F5D220279

5117073UU1.xis Rev 3 (12/95)
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TRENT |

_ Alpha
 Spectroscopy
~ Plutonium
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STL ST LOUIS

ALPHA SPECTROSCOPY

Data Reports
Results Reports

Channel by Channel Report

Calibration Data

| | Inétn;ment Checks o | e

Batch Summary Sheets
~Run Logs
~ Yield Summary(ies)
Baich Yield Ploi(s)

Raw Data
Prep Data Sheel(s)
QC Acceptance Sheet(s)
LCS Standard Sheet(s)
Tracer Standard Sheets
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Analyst: 80040

Sample Name: F5D220278-001

SampleType: Sample

WRKNO: G81GW1AQ

Sample Collection Date: 4/20/2005 12:00:00AM
Comment:

Batch Name: 5125141

Description:

Tracer Name: Pu-242Rad05-0003
Tracer Activity: 84.30 DPM/mL x (V0!.)0.10 mL = 8.43 DPM
Tracer Ref. Date: 6/15/2004 12:00:13PM

Detactor: AV74

Serial Number:

Acquisition Start Date: 5/5/2005 12:00:08PM
Live Time: 400.00 min.

Real Time: 400.00 min,

Background Date; 4/25/2005 11:48:41AM

Background Info; Sample: AV74; Det: AV74; Spectrum #1; Apr-25-2005 11:48
E P

Tracer

Alpha-Spectroscopy.
Analysis Report. . .

STL St. Louis

13715 Rider Trall North
Earth Clty, MO 63045
8:40:28PM 5/5/2005

Sample

Spectrum#1  Analysis #1
Sample Volume : 1.0000L

Aliquot: N/A  Aliquot Fraction: N/A
Lab Preparation:

Client Name: Undefined
Client Contact:

Acquisition

Tracer Nuclide: Pu-242
Tracer Recovery: 82.15%

Calibration Name: April2005_AV74a
Calibration Date: 4/27/2005 6:27:51PM
Energy Cal Gain = 7.2598 keV / Ch
Offset = 3,388.96 keV
Quadratic = 0.0000 keV / Ch?
Efficiency: 27.66% +/- 0.28% TPU(2 sigma)

o4 ;

78

73 3

o7 §

o1 ;

56 §

B

45

a:

3

»

2

16 3

11

53

i VU POV YN 8- . -

3906 3506 3005 2 4108 4396 4896 4808 5196 5396  SGU8 SBUS
Erwrgy (keV)
General Analysis

Analysis Method: Absolute ROI Analysis, Set Name = PuROI
Decay Correction: 5/5/2005 11:58:18AM

MDA Constants; Ka.=185,Kp= 1.65

& ' ‘
L) L) L) T T T L) L) v L) L) L]
5495 G606 8988 7196 7486

.t

Nudlide Library: Plutonium
MDA Source: Background

Nuclide Summary (ROI)
Peak ROl ROI 1.00Sigma Critical
Energy Start End FWHM B.R. Gross Bkgd Net  Activity TPU Lavel MDA
Nuclide keV keV keV _keV % Counts Counts Counts pCil pCVL pCiL  pCil
Pu-242 4898900 4536.828 4040818 69391 990  761.00 25000 759 3.120E+000 1.147E-001 1.506E-002 4.544E-002
Pu-239 5138573 4949818 5225690 24.220 909 200°  1.0000 1 4961E-003 8595E-003 9.095E-003 3.342€-002
Pu-238 S5479.783 5264729 5545121 178.338 1000 400 25000 2 7434E003 1.264E-002 1.579E-002 4.496E-002
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ST .
“ STL Alpha-Spectroscopy ?TL*nStial'-:u“Er i North
Analysis Report EZZmSCit'y,el&c{asaogs

Analyst: 60040 sample 9:48:31AM 5/3/2005
Sample Name: F50220279-0018 Spectrum#1  Analysis #1
SampleType: Sample Sample Volume : 1.0000L
WRKNO: GB1GWIAG £ Aliquot: N/A  Aliquot Fraction: N/A
Sample Collection Date: 4/20/2005 12:00:00AM Lab Preparation:
Comment:

Batch
Batch Name: 5+47012" 5 | 25 4 Client Name: Undefined
: Client Contact:
Descripton:  OP 105

Tracer
Tracer Name: Pu-242Rad05-0003 Tracer Nuclide: Pu-242
Tracer Activity: 84.30 DPM/mL x (Vol.)0.10 mL = 8.43 DPM Tracer Recovery: 88.91%
Tracer Ref. Date: 6/15/2004 12:00:13PM

Acquisition

Detector: AVE3 Calibration Name: Apr2005_AV63
Serial Number: Calibration Date: 4/28/2005 12:22:08AM
Acquisition Start Date: 5/2/2005 2:56:44PM Energy Cal: Gain = 7.2508 keV / Ch
Live Time: 240.00 min. Offset = 3,388.96 keV
Real Time: 240.02 min. Quadratic = 0.0000 keV / Ch?
Background Date: 4/25/2005 11:48:26AM Efficiency: 27.03% +/- 0.27% TPU(2 sigma)

Background Info; Sample: AV63; Det: AVE3; Spectrum #1; Apr-25-2005 11:48

IYRITRRTIENINSRIFRTROFORRINRTY

counta
pronaliBUd4BELERE8S

T vAu |‘|l‘iA- !‘! ‘: T -y . P llr Ty ™ v‘l w
9398 23608 2996 24206 4556 4RO 5186 S08  S70B  B0BS 6358 BBOS asgs 7288 7538
Enargy (kaV)
Genersi Analysis

Analysis Method: Absolute ROI Analysis, Set Name = PuROI

Decay Correction: 5/2/2005 2:55:08PM Nuclide Library: Plutonium

MDA Constants: Ka=165,KB= 1.65 MDA Source: Background

Nuclide Summary (ROI)
Peak ROI ROI 1.00Sigma  Critical
Energy Start End FWHM B.R. Gross Bkgd Net  Activity TPU Leavel MDA

Nuclide keV koV keV keV % Counts Counts Counts il CWL CUL i

Pu-242 4698.990 4585.828 4949.518 87.720 90.0 48200 0.6000 481 3.376E+000 1.550E-001 1.146E-002 4.427E-002

Pu-230 5138.573 4040.818 5225690 67356 9359  180.00 0.3000 180 1.405E+000 1.234E-001 8.030E-003 3.721E-002

Pu-238 5479.783 5254.729 5545121 78958 1000  190.00 0.8000 189 1.477E+000 1.276E-001 1.390E-002 4.892E-002
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ST
“ STL Alpha-Spectroscopy 13“-1& E::‘ST I North
3 Analysis Report ot Gty MO 63045
| Analyst: 60040 Sample 9:48:41AM  5/3/2005
Sample Name: F5D0220279-002 Spectrum #1  Analysis #1
SampleType: Sample Sample Volume : 1.0000L
WRKNO: G81G81Al Aliquot: N/A  Aliquot Fraction: N/A
Sample Collection Date: 4/20/2005 12:00:00AM Lab Preparation:
Comment;
Batch
Batch Name: s+47072 512514 Client Name: Undefined
: pL Client Contact.
Description: 2 lDS"
Tracer
Tracer Name: Pu-242Rad05-0003 Tracer Nuclide: Pu-242
Tracer Activity: 84.30 DPM/mL x (Vol.)0.10 mL = 8.43 DPM Tracer Recovery: 84.72%
Tracer Ref. Date: 6/15/2004 12:00:13PM .
Acquisition

Detaector: AVE4

Serial Number:

Acquisition Start Date: 5/2/2005 2:56:46PM
Live Time: 240.00 min.

Real Time: 240.02 min.

Background Date: 4/25/2005 11:48:27AM

Background Info: Sample: AV64; Det: AV64; Spectrum #1; Apr-25-2005 11:48

Calibration Name: Apr2005_AV64
Calibration Date: 4/28/2005 12:22:1TAM
Energy Cal: Gain = 7.2598 keV / Ch
Offset = 3,388.96 keV
Quadratic = 0.0000 keV / Ch?
Efficiency: 26.29% +/- 0.28% TPU(2 sigma)

LOT #F5D220279

52
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43 Pu-230]  Pu-238

0: l“" L] ¥ ¥ L] lll T L L] L] L L L ll L] ‘Y T L] l‘ L] L] L] L] ¥ ‘V ¥ L v L] Ll

336 308 2JEE8 408 2 4ASH6  4DO8 S106 5486 2 S5790 G098 G308 BO68 8998 7298 759

Erorgy (kaV)
General Analysis
Analysis Method: Absolute ROI Analysis, Set Name = PuROI
Decay Correction: 5/2/2005 2:55:08PM Nuclide Library: Plutonium
MDA Constants: Ko = 1,65, Kp = 1.65 MDA Sourca: Background
Nuclide Summary (ROJ)
Peak ROI ROI 1.008igma Critical
Energy Start End FWHM B.R. Gross Bkgd Net  Activity TPU Level MDA

Nuclide keV keV keV keV % Counts Counts Counts VL CilL pCUL pCilL
Pu-242 4896.099 4586.828 4949.818  76.381 990  448.00 1.8000 446 3.217E+000 1.539E-001 2.142E-002 6.586E-002
Pu-239 5138.573 4049.818 5225.600 000 999 0.00 0.8000 -1 0.000E+000 0.000E+000 1.225E-002 4.733E-002
Pu-238 5470.783 5254.729 5545.121 316 100.0 1.00 0.9000 0 B8425E-004 1.161E-002 1.499E-002 5.278E-002
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: Alpha-Spectrosco STL St. Louis
STL Paa-=p Py 13715 Rider Trail North

Analvsis Report Earth City, MO 63045
Analyst: 60040 Sample 4:23:54PM 5/4/2005
Sample Name: F5D220279-002X Spectrum#1  Analysis #1
SampleType; Sample, Sample Volume ; 1.0000L
WRKNO; G81G81AM K. Aliquot: N/A  Aliquot Fraction: N/A
Sample Collection Date: 4/20/2005 12:00:00AM Lab Preparation:
Comment; rera
Batch
Batch Name:-8447672- 5| 2511} | Client Name: Undefined
: Client Contact:
Description; ’5.,05
Tracer
Tracer Name: Pu-242Rad05-0003 Tracer Nuclide: Pu-242
Tracer Activity: 84.30 DPM/mL x (V0l.)0.10 mL = 8.43 DPM Tracer Recovery: 81.05%
Tracer Ref. Date: 6/15/2004 12:00:13PM
Acquisition
Detector: AV73 Calibration Name: April2005_AV73a
Serial Number; Calibration Date: 4/27/20056 6:27:41PM
Acquisition Start Date; 5/2/2005 2:56.47PM Enermv Cal: Gain = 7.2598 keV / Ch
Live Time: 240.00 min. Offset = 3,388.96 keV
Real Time: 240.00 min. Quadratic = 0.0000 keV / Ch?
Background Date: 4/25/2005 11:48:38AM Efficiency: 27.32% +/- 0.29% TPU(2 sigma)
Background Info: Sample: AV73; Det: AV73; Spectrum #1; Apr-25-2005 11:48
52 ]
40 ]
“ 3
40 3
3 3
§ o
2 J
2t
20 ]
18 3
12 ]
LE
PE Puz30] Pu238
n: L] L] L] ¥ L] L) I‘é““l l“ L] T ¥ L _'_u T T A-l L) L L L ‘J
3796 36855 23996 24296 24508 2 4BSS 5198 S396 0 SBSE 0 SO0 0 6205 G490 67D 7098 7206
Enargy (o)
Geoneral Analysis
Analysis Method: Absolute ROI Analysis, Set Name = PuROI
Decay Comection: 5/2/2005 2:55:08PM Nuclide Library: Plutonium
MDA Constants: Ko.=1.65, KB = 1.65 MDA Source: Background
Nuclide Summary (ROI)
Peak ROl ROI 1.00Sigma Critical
Energy Start End FWHM B.R. Gross Bkgd Net  Activity TPU Level MDA
Nuclide keV keV keV keV % Counts Counts Counts VL L CiL L
Pu-242 4898.999 4588828 4940.818 70237 99.0  445.00 1.5000 444 307BE+000 1.476E-001 1.967E-002 6.251E-002
Pu-238 5138.573 4D49.618 5225.690 000 99.9 0.00 0.3000 0 O0.000E+000 0.000E+000 8.717E-002 4.039E-002
Pu-238 5479.783 5254.729 5545121  38.890 100.0 2.00 0.6000 1 1.187E-002 1.368E-002 1.231E-002 4.757E-002
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Analysis Report g{fc'?t'ge&g%“s&?g"‘

Anatyst. 60040 9:48.58AM 51312005
T Sample >
Sample Name: HBW S€050000 - 1418 Spectrum#1  Analysis #1
SampleType: Blank Sample Volume : 1.0000L
WRKNO: Gasvesana- (3 GV3T KA Aliquot N/A Aliquot Fraction: N/A
Sampie Collection Date: 4/20/2005 12:00:00AM Lab Preparation:
Comment:
Batch
Batch Name: 5t7072 5251 Client Name: Undefined
PR 8z los Client Contact:
Descnphon:
Tracer
Tracer Nams: Pu-242Rad05-0003 Tracer Nuclide: Pu-242
Tracer Activity: 84.30 DPM/mL. x (Vol.)0.10 mL = 8.43 DPM Tracer Recovery: 84.76%
Tracer Ref. Date: 6/15/2004 12:00:13PM
Acquisition
Detector; AV54 Calibration Name: April2005_AvV54
Serial Number: Calibration Date: 4/29/2005 4:36:56AM
Acquisition Start Date: 5/2/2005 2:57:12PM Enemv Cal: Gain =7.2598 keV / Ch
Live Time:; 240.00 min. Offset = 3,388.96 keV
Real Time: 240.00 min. Quadratic = 00000 keV / Ch®
Background Date: 4/25/2005 11:48:54AM Efficiency: 27.20% +/- 0.28% TPU(2 sigma)
Background Info: Sample: AV54; Det: AV54; Spectrum #1; Apr-25-2005 11:48
52
a8 3 Pu-242
44 3
%0
20 3
§ 2
28 3
2 3
2]
18 3
12 3
83
E re2sal  Puz38
D:..‘....."..‘ F—. VY S C——
3308 39968 3W94 41968 4498 47m4ssa 5208 5508 SO98 BOSS 606 G895 B398 7298 7498
Enorgy (keV)
General Analysis
Analysis Method: Absolute ROI Analysis, Set Name = PuROI
Decay Correction; 5/2/2005 2:55:08PM Nuclide Library: Plutonium
MDA Constants: Ka=1.65,Kp= 1.65 MDA Source: Background
Nuclide Summary (ROI)
Peak ROI ROI 1.008igma  Critical
Energy Start End FWHM B.R. Gross Bkgd Net  Activity TPU Level MDA
Nuclide keV keV keV keV % Counts Counts Counts pCiL pCinL pCiL. pCiL
Pu-242 4806.099 4586.828 4949.818 76794 990  462.00 0.3000 482 321BE+000 1.507E-001 B.449E-003 3.915E-002
Pu-239 5138.573 4949.818 5225690 000 99.9 0.00 0.0000 0 0.000E+000 0.000E+000 0.000E+000 2.206E-002
Pu-238 5470.783 5254.720 5545121  43.256 100.0 2.00 0.6000 1 1.140E-002 1.314E-002 1.183E-002 4.560E-002
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Analyst: 60040

:mplle Trumw%e 05D D00~ ) €.
mpie @: LONtro
WRKNO: @eavetae CraVaTTA C

Sample Collecuon Date: 4/20/2005 12:00:00AM
Comment:

Batch Name:%ﬁm 513514
bescription: §W

Tracer Name: Pu-242Rad05-0003
Tracer Activity: 84.30 DPM/mL x (Vol.)0.10 mL = 8.43 DPM
Tracer Ref. Date: 6/15/2004 12:00:13PM

Detector: AVS5

Serial Number:

Acquisition Start Date: 5/2/2005 2:57:13PM
Live Time: 240.00 min.

Real Time: 240.00 min.

Background Date: 4/26/2005 11:48:56AM

STL Alpha-Spectroscopy
Analvsis Report

Sample

Batch

Tracer

Acquisition

STL St. Louis

13715 Rider Trail North
Earth City, MO 63045
9:49:05AM 5/3/2005

Spectrum#1  Analysis #1
Sample Volume : 1.0000L

Aliquot: NVA  Aliquot Fraction: N/A
Lab Preparation:

Client Name: Undefined
Ciient Contact;

Tracer Nuclide: Pu-242
Tracer Recovery: 88.76%

Calibration Name: April2005_AV55
Calibration Date: 4/28/2005 11:52:21AM
Enerqv Cal: Gain = 7.2588 keV /Ch
Offset = 3,388.96 keV
Quadratic = 0.0000 keV / Ch?
Efficiency: 26.94% +/- 0.27% TPU(2 sigma)

Backgmund Info: Sample: AVSS; Det: AVES; Spectrum #1; Apr-25-2005 11:48

?_:XE%SS:EEEB?L

3
3 Ad A A
1] Tyl iy

Lo L ¥ L] R '
3398 3655 2 AWON 4786 4538 4808

5198 5488 5796
Ermrgy (keV)
Goneral Analysis

Analysis Method: Absolute ROl Analysis, Set Name = PuROI

Decay Correction: 5/2/2005 2:55:08PM
MDA Constants: Ka=1.65, KB = 1.65

Peak ROI ROI

Nuclide Summary (RO1)

Nuclide Library: Plutonium
MDA Source: Background

1.008igma Critical

Energy Start End FWHM B.R. Gross Bkgd Net  Activity TPU Level MDA
Nuclide keV keV keV keV % Counts Counts Counts VL CllL pCi/L pCiL
Pu-242 4898.9990 45086.828 4949.818 68381 990  479.00 0.0000 479 3.370E+000 1.550E-001 0.000E+000 2.145E-002
Pu-239 B138.573 4949818 5225600 78501 9.9  207.00 0.3000 207 1.624E+000 1.358E-001 8.071E-003 3.740E-002
Pu-238 5479.783 5254720 5545121  81.850 100.0  197.00 0.8000 196 1.541E+000 1.314E-001 1.140E-002 4.404E-002
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STL ST LOUIS

——
SR TN STL Radiochemistry Prep Report T R ol North
Alpha Spectroscopy Earth City, MO 83045
Batch # 5125141
[.General Prep Information '
Hsthog  ImcerlD  Allguot lsotope  RsferenceDate  Activity unlls Analvst
PLUTONIUM (LONG CT) DOE A-01-R MOD
Rad05-0003 01 Pu-242 6/15/2004 8.43E+01 dpm/mL 401627
.Weights'
Lot ID . WorkOrder# ~ Geometry =~ Aligut  Diltion  AdiAllguot
F50220279-001 GBIGW1AQ Planchetie, 44mm 1000 1 1000 mL
HINNNANRNANEN.. (0= Yy (doortin) [2-
. s o01S SHiGR e T 000 A
HERAEERSEIENEEN (>
FSD220279-002 GBIGBIAJ Planchatte, 44mm 1000 1 1000 mL. 4
NN 7
F5D220279-002X GB1G81AK Planchette, 44mm 1000 T ' 1000 mL
[ANANENNEINNNEEE 13
FSE050000-1418 GOVIJ1AA Planchette, 44mm 1000 1 77777 j000mL
(EMIENENEA AN 54
s o GG SETTO P RIRERERUU T — o
NI NNEERE R 55
Epikelnformaﬁon'
o Work Order ¥ Standard 10 Aligyot isotope ReferencoDate  Activity Units
F50220276-001S GS1GW1AR RADO3-0060 0.1 Pu23040  911/2003 1.44E+00 pClA,
FSD220278-001S  GBIGWIAR RADO3-0060 01  Pu-238 ¥11/2003 149E+00 pCit.
FSE030000-141C  GOVIJIAC RADO3-0069 01 Pu23M40  11/2003 1.44E+00 pCilL
FSE050000-141C  GOVIJIAC RAD03-0069 01 Pu238 91172003 149E+00 pCit.

‘rgtaudard Operating Proceduresl

SQP Number Rey TNitle :
0 STL-RC-0002 3 nmﬁmmwmmmmdmms«ammm
0O STL-RC-0003 5  Drying And Grinding Of Soll And Solid Samples
0O STL-RC-0004 7 PmpamﬂonOfSoI.Mge.AMFlhrPapuSanﬁastRadodWmlAnﬂyﬂs
4

STL-RC-0080 Preparation Of Samplea For Sequential Determination Of Isotopic Americium, Currium,
|5/ Neptunium, Plutonium, Tharium, And Uranium In Aqueous Samples
STL-RC-0100

7 Actinide Coprecipitation

i, STL-RC-0232 4 Isotoplc Thorium And/oR Neptunium in Waler, Soil, Sludge, and Filters by Eichrom TEVA
Separation Resins

- L-RC-0238 3 lsotopic Uranium By Eichrom UTEVA Resin for Water, Soil, Sludge and Filters

STL-RC-0240 3 Isotopic Americium, Curium, Plutonium, Thorlum, and Uranium in Water, Soil, Sludge and

Filters by Elichrome Sepanation Resin

] STL-RC-0241 1 Isotopic Americium, Plutonium, Curium, and Uranium in Water, Sol, Sludge and Filters by

: . Eichrome Utava and Tru Resins
1 STL-RC-0242 3 isotopic Thorkam, Plulonium and Uranium in Water, Soll, Sludge and Filters by Eichrome
) Separation Resin

(Check all that apply)

gL "B TR 5:5.6y

Thursday, May 05, 2005 9:22:41 AM Page 1.0of 1 RadCaphire version 3.50, updated 5/24/2004
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STL ST LOUIS

STL 8t. Louis

Isotopic Actinide DLC calculation when decay and ingrowth calculations are not required.

g decimal
Sample ID isotope  Total Bkgd Cts Sample Volume  det. eff,
F5D220279-001 Pu238 25 1 0.2766
FSD220279-001  Puzsw240 1 1 0.2766
-F5D220279-001S  Pu238 09 1 0.2703
FSD220279-001S Puzsw240 0.3 1 0.2703
FSD220279-002  pPuz3s 09 1 0.2629
F5D220279-002 Puz3e/240 0.6 1 0.2629
F5D220279-002X Puzss 0.6 1 0.2732
F5D220279-002X Puzagi240 0.3 1 0.2732
FSEQ50000-141B  Puw23s 0.6 1 0272
FSE050000-141B pu230/240 4] 1 0.272
F5D050000-141C  puzas 0.6 1 0.2694
F5D050000-141C Puzsa/e40 0.3 1 0.2694
Calculated wpw . Date: /
Reviewed by: Date:

minutas
400
400

240
240

240
240

240
240

240
240

240
240

WQstimo0S\QA\SOFTCODERAD\DLCs  DOE-AL DLC cale. Rev.4/8/02

LOT #F5D220279

dacimal
0.8215
0.8215

0.8891
0.8891

0.8472
0.8472

0.8105
0.8105

0.8475
0.8475

0.8876
0.8876

decimal
ctlength yeld abundance

0.999
0.999

0.999
0.999

0.999
0.989

0.999
0.999

0.999
0.999

0.999
0.999

DLC

0.0182
0.0115

0.0173
0.0100

0.0188
0.0152

0.0163
0.0108

0.0147
0.0000

0.0142
0.0100

5125141Pu_DOEAL_DLC xis
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STL ST LOUIS

) Poes

St. Louis Laboratory

13715 Ridex Trail North
Earth City, MO 63045-1205

Alpha Spectroscopy Quality Assurance Worksheet

Batch:

5125141

F5D270000-072C Recovery Summary
Certified Observed
otoPe | Activity | activny | % Recovery
Pu-238 1.49E+00 1.54E+00 103%
Pu-239 1.44E+00 1,62E+00 113%
F5D220279-002_Duplicate Summary
Isot Sample Duplicate RER
—_ _Activity | Activ
Pu-238 <MDA <MDA N/A
Pu-239 <MDA <MDA N/A
F5D220279-001 Spike Summary
Sample
Isotope | Spike Activity Activity | SPike Added | Recovery
U-234 1.48E+00 7.43E-03 1.49E+00 99%
U-238 1.41E+00 4.96E-03 1.44E+00 97%
Comments:
Calculated By: ( U/ DATE:  5/6/2005

Reviewed By:

AL

5125141PU1.xi8 Rev 3 (12/g5)
LOT #F5D220279

DATE: 5 ZE‘[QQ
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Alpha-Spectroscopy STL St. Louls

y >0 p'y I 13715 Rider Trail North
Earth City, MO 63045
12:35:36AM  4/27/2005

b

Analyst: 80040

Backaround Report - -

Sample
Sample Name: AV1 ) P Spectrum#1  Analysis #1
Comment: :
Batch
Batch Name: April_2005
* Description;
Acquisition
Detector: AV1, SN: 41-158W8 Energy Calibration Equation:
Acquisition Start Date: 4/26/2005 10:37:36AM oy quatio
Live Time: 800.00 min. ] Gain = 7.2598 keV / Ch
Real Time: 800.11 min, | - Offset = 3,388.96 kev
Calibration Name: March2005_AV1 Quadratic = 0,0000 keV / Ch?
Calibration Date: 3/16/2005 7:59:48PM Efficiency: 27.33% +/- 0.27% TPU(2 sigma)
7 4
-
5 -
1.,
3
2 4
1 b '
0 - T .‘2. | ! ) d “ -t |‘1 A| L | I LN | LI )
mmmm41mmsm4mms1msmmmsmmsammsamnsarm
Energy (keV)
General Analysts

Analysis Method: Absolute ROI Analysis, Set Name = 2004_BACKGROUNDRIBLibrary: Background ROI Library
Total Background Counts; 156.00

LOT #F5D220279 ' 188 of 334




STL ST LOQUIS

Nuclide Summary (ROI)

RegionName ~ PeskEneray StartEneray EndEneray  GrossCounts GountRate  CR Uncertainty

(MeV) MeV) (MeV) crm) (CrM)
Th-232 300 377 4.06 1.00 1,250E-003 1.788E-003
U-238 414 3.03 24 1.00 1.250E-003 1.768E-003
U-235 435 428 4.46 0.00 0.000E+000 1.768E-003
Th-230 467 4.40 4.7 3.00 3.750E-003 2.500E-003
U-234 470 450 4.80 3.00 3.750E-003 2.500E-003
Pu-242 4.8 487 453 4.00 5.000E-003 2.796E-003
Th-229 4.84 472 5.10 4.00 5.000E.003 2.795E-003
Np-237 477 478 479 0.00 0.000E+000 1.768E-003
Cm-247 498 488 5.04 0.00 0.000E+000 1.788E-003
Po-208 4.90 488 49 0.00 0.000E+000 1.768E-003
Pu-239 5.15 495 5.24 0.00 0.000E+000 " 1.788E-003
Am-243 §.20 503 528 1.00 1.250E-003 1.7BBE-003
u-232 523 5.04 537 6.00 7.500E-003 3.307€-003
Th-228 5.4 516 547 14.00 1.750E-002 4.841E-003
Po-210 5.25 590 528 . 1.00 1.250E-003 1.768E-003
Pu-238 5.44 5.24 5.52 15.00 1.875E-002 5.000E-003
Am-241 8.45 5.27 557 14.00 1.750€-002 4 841 E-003
Cm-245 539 5.38 5.41 .00 1.125E-002 3.953E-003
Pu-236 574 552 5.80 25,00 3.125E-002 6.374E-003
Crm-244 576 .60 585 26.00 3.125E-002 6.374E-003
Cm-242 6.10 8.07 813 200 2.500E-003 2.165E-003
LOT #F5D220279 189 of 334




STL ST LOUIS

Alpha-Spectroscopy g_}. st. LouisT N
15 Rider Trail North

. Backaround Report Earth Clty, MO 63045
Analyst: 60040 Sa 12:35:40AM  4/27/2005
Sample Name: AV2 Spectrum#1  Analysis #1
Comment:

Baich
Batch Name: April_2005
Description:
Acquisition
Detector. ‘AV2, SN: 41-158W7 Energy Calibration Equation:
Acquisition Start Date: 4/26/2005 10:37:38AM ]
Live Time: 800.00 min. Gain = 7,2598 keV / Ch
Real Time: 800.11 min. Offset = 3,388.96 keV
Calibration Name: March2005_AV2 Quadratic = 0.0000 keV / Ch*
Calibration Date: 3/16/2005 7:59:52PM . Efficiency: 26.39% +/- 0.28% TPU(2 sigma)
A —
T4

L
Pu-238 m-294 § Cm-2

1 44
T U-Np-2P»-200 SPA Po-2Cm- 245011 B3P u- 230

1 -4 H

| 1

338 3506 3795 3906 4195 4306 4SI5 4795 496 5196 5396 S508 5796 SOOE G108 B6 G506 6705 EGGE 7196 7306
Energy (keV)

| L}
Th2IU-236

General Analysis
Analysis Method: Absolute ROI Analysis, Set Name = 2004_BACKGROUNI¥®Library: Background ROI Library
Total Background Counts: 197.00 '
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STL ST LOUIS

Nuclide Summary (ROI)

BegionName  PeakEnergy $tartEnergy EndEnergy  GrossCounts CountRate  CR Uncertainty
(MeV) (MeV) MeV) (CPM) (cCP™M)
Th-232 389 an 4.08 400 5.000E-003 2.795E-003
u-238 414 393 424 2.00 2.500E-003 2.165E-003
U-235 435 428 4.48 2.00 2.500E-003 2.165E-003
Th-230 467 440 473 2.00 2.500€-003 2.96G6E-003
U-234 4.70 450 430 3.00 3.750E-003 2.500E-003
Pu-242 4.68 467 493 4.00 5.000E-003 2,795E-003
Th-229 484 472 510 5.00 8.250E-003 3.082E-003
Np-237 477 475 479 1.00 1,250€-003 1.768E-003
Cm-247 496 488 504 4.00 5.000E-003 2.795E-003
Po-208 490 4.88 491 1.00 1.250E-003 1.768E-003
Pu-239 515 495 821 3.00 3.750E-003 2.500E-003
Am-243 520 503 528 1.00 - 1.250E-003 - 1.7¢8E-003
U-2% 23 5.04 537 5,00 6.250E-003 3.052E-003
Th-228 5.41 516 547 10.00 1.250E-002 4.148E-003
Po-210 5.25 520 528 0.00 0.000E+000 1.760E-003
Pu-233 5.44 5.24 5§52 11.00 1.375E-002 4 . 330E-003
Am-241 5.45 527 557 14.00 1.760E-002 4.841E-003
Cm-245 539 538 5.41 5.00 6.250E-003 3.062E-003
Pu-236 574 §.52 5.80 26.00 3.250E-002 8.495E-003
Cm-244 576 5.60 5.85 23.00 2.875E-002 6.124E-003
Cm-242 6.10 8.07 8.13 3.00 3.7506-003 2 500E-003
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Alpha-Spectroscopy -

STL St. Louls
13715 Rider Trail North

5 Background Report Earth City, MO 63045
Analyst: 6004 Sample 12:35:43AM  4/27/2005
Sample Name: AV3 Spectrum #1  Analysis #1
Comment:
Batch
Batch Name: April_2005
Description:
Acquisition
Detector: AV3, SN: 41-158X5 Energy Calibration Equation;
Acquisition Start Date: 4/26/2005 10:37:40AM
Live Time: 800.00 min. Gain = 7.2588 keV / Ch
Real Time: 800.11 min. Offset = 3,388.96 keV
Quadratic = 0.0000 keV / Ch?

Calibration Name: March2005_AV3
Calibration Date: 3/16/2005 7:59:56PM

s-

Th-20-238 U235 || TU-Np-2P0-2004PA P e-2Cm-2404 1l IRLIS l
o {

Efficiency: 27.35% +/- 0.29% TPU(2 sigma)

B

il

Energy (eV)

u L L L & L L L L L ) iyl 14 | B )
3306 3508 3796 3W0S 4106 4305 4586 4708 4008 S108 S308 SSPE 5706 5995 F19E 6986 G595 GBUG 70DE 7295 TAGE

General Analysis

Analysis Method: Absolute ROI Analysis, Set Name = 2004_BACKGROUNI#BLIbrary: Background ROI Library

Total Background Counts: 107.00

LOT #F5D220279
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STL ST LOUIS

Nuclide Summary (ROJ)

RegionName PoakEnerav StartEnerqy EndEneryy — GrossCounts CountRate  CR Upcertainty
(MeV) MeV) (MeV) (CPM) (CPM)
Th-232 398 377 408 1.00 1.250E-003 1.768E-003
u-233 414 3 424 0.00 0.000E+000 1.768E-003
u-23% 435 428 448 1.00 1.250E-003 1,768E-003
Th-220 487 4,40 4T3 4.00 5.000E-003 2.795E-003
U-234 4,70 450 4.80 3.00 3.750E-003 2.500E-003
Pu-242 488 467 49 0.00 0.000E+000 1.768E-003
Th-229 4.4 472 5.10 0.00 0.000E+000 1.768E-003
Np-237 477 475 479 0.00 0.000E+000 1.768E-003
Cm-247 4.98 488 5.04 0.00 0.000E+000 1,768E-003
Po-209 4,80 4,88 49 0.00 0.000E+000 1.768E-003
Pu-238 515 495 521 0.00 0.000£+000 1.768E-003
Am-243 520 5.03 628 1.00 1.250E-003 1.768E-003
u-232 523 5.04 5.37 3.00 3.750E-003 2.500E-003
Th-228 541 546 S.47 8.00 1.000E-002 3.750E-003
Po-210 5.25 §.20 528 1.00 1.250E-003 1.768E-003
Pu-238 5.44 524 652 8.00 1.000E-0072 3.750E-003
Am-241 545 527 557 8.00 1,000E-002 3.750E-003
Cme245 5.39 536 5.41 6.00 7.500E-003 3.307E-003
Pu-236 574 552 £.80 29.00 3.625E-002 6.847E-003
Cm-244 £.78 580 585 30.00 3.750E-002 6,960E-003
Cm-242 6.10 8.07 813 0.00 0.000E +000 1.768E-003

LOT #F5D220279
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Alpha-Spectroscopy . .

STL St. Louis
13715 Rider Trall North

Analyst: 60040 Sample 12:35:46AM  4/27/2005
Sample Name: AV4 Spectrum#1  Analysis #1
Comment:
Batech
Batch Name: April_2005
Description:
Acquisition

Detector: AV4, SN: 41-172B5
Acquisition Start Date: 4/26/2005 10:37:42AM

Live Time: 800.00 min.
Real Time:; 800.11 min.

Calibration Name: March2005_AV4
Calibration Date; 3/16/2005 7:59:59PM

5.
g 4
4 4
g BCm-205 Cm-2a4
3 ﬂ
2.
Pu.238
1 - ] ' ;
Th23L-278 TU-Np-2Pe200aPARe-21cAR 210 | § m 24
u T I II aj J I : ! | . ’ { 1 1 L) [] L) L) 1 L)
mmmm«mmdsus4muws1mmss_asmmmmmawsasmnmm
Erergy (keV)
General Analysis

Analysis Method: Absolute ROI Analysis, Set Name = 2004_BACKGROUNMD¥®ILIbrary: Background ROI Library

Total Background Counts: 117.00

LOT #F5D220279

Energy Calibration Equation:

Galn = 7.2508 keV / Ch
Offset = 3,388.96 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 27.17% +/- 0.28% TPU(2 sigma)

—
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STL ST LOUIS

Nuclide Summary (ROV)

RegionName PeakEnergy StatEneray EndEneray  GrossCounts CountRate  CR Uncertainty
(MeV) (MeV) (MeV) (CPM) (cpP™M)
Th-232 3.99 377 4.08 200 2.500E-003 2 165E-003
U-236 414 393 424 2,00 2.500E-003 2.185E-003
U-235 4.35 4.26 4.48 0.00 0.000E+000 1.7688E-003
Th-230 4687 4.40 473 1.00 1.250E-003 1.788E-003
U-234 470 450 4.80 1.00 1.250E-003 1.768E-003
Pu-242 488 467 493 1.00 1.250E-003 1.768E-003
™229 484 472 510 0,00 0.000E+000 1.788E-003
Np-237 AT7 4.75 479 0.00 0.000E+000 1.768E-003
Cm-247 496 488 5.04 0.00 0.000E+000 1.768E-003
Po-200 4.90 488 491 0.00 0.000E+000 1.768E-003
Pu-22 515 4.95 521 0.00 0.000E+000 1.768E-003
Am-243 5.20 503 528 0.00 0.000E+000 1.768E-003
u.232 523 5.04 537 2.00 2.500E-003 2.165E-003
Th-22 5.41 518 5.47 8.00 1.000E-002 3.750E-003
Po-210 525 520 526 0.00 0.000E+000 1.768E-003
Pu-238 544 5.24 552 8.00 1.000E-002 3.750E-003
Am-241 5.45 827 5857 8.00 1.000E-002 3.750E-003
Cm-245 538 5.36 541 7.00 8.750€-003 3.538E-003
Pu.228 574 5852 5.80 31.00 3.875E-002 7.071E-003
Cm-244 576 6.60 5.85 31.00 3.875E-002 7.071E-003
Cm-242 6.10 607 613 2.00 2 S00E-003 2.165E-003
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STL ST UlS

Analyst: 80040

BN STL

Alpha-Spectroscopy - STL St. Louls

Backaground Reporf - éi;’hsc'-‘;t'g"{‘g"ggg'fg"

2:53:48AM  4/27/2005

Sample Name: AV5
Comment:

S
ample Spectrum #1  Analysis #1

Batch Name: April_2005
Description:

Batch

Detector: AV5, SN: 41-158X7
Acquisition Start Date: 4/26/2005 1:33;24PM

Live Time: 800.00 min.
Real Time: 800.04 min.

Callibration Name: March2005_AV5

Calibration Date: 3/16/2005 10;54:03PM

Acquisition
Energy Calibration Equation:

Gain = 7.2598 keV / Ch
Offset = 3,388.96 keV
Quadratic = 0,0000 keV / Ch?

Efficlency: 29.32% +/- 0.28% TPU(2 sigma)

— O

=
|
4

[~
§
7
£

TU.Np-2Po.2004P APs2Cm20501180 S Cm242

Energy (keV)

3306 3506 3708 D096 4100 4308 A5G 4706 4B9B 5198 5309 SS55 STBE SB06 G196 E6 €506 B706 6506 7105 7308

General Analysis

Analysis Method: Absolute ROl Analysis, Set Name = 2004_BACKGROUMNIEWeLibrary: Background ROI Library

Total Background Counts:

LOT #F5D220279

91.00
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STL ST LOUIS

Nuclide Summary (ROI)

RegionName Peak Enerqy Start Energy  End Energy GrossCounts CouptRate  CR Uncertainty

MeV) (MeV) MeV) (CPM) (CPM)
Th-232 3.99 an 4.08 0.00 0.000E+000 1.768E-003
U.238 414 3.93 424 1.00 1.250E-003 1.768E-003
U225 435 4.26 448 0.00 0.000E+000 1.768E-003
Th-230 4687 4.40 AT3 0.00 0.DDOE+000 4.76BE-003
U-234 410 450 4.80 0.00 0.000E+000 1.768E-003
Pu-242 4,88 487 4903 0.00 0.000E+0DD 1.768E-003
Th-229 484 472 510 _ 400 5.000E-003 2.795E-003
Np-237 477 475 479 0.00 0.000&+000 1.768E-003
Cm-247 498 4.88 5.04 2.00 2.500£-003 2.165E-003
Po-209 450 488 491 0.00 0.000E+000 1.768E-003
Pu-239 515 4905 5.2 5.00 6.250E-003 3.062E-003
Am-243 520 5.03 528 : 7.00 8.750E-003 3.536E-003
u-232 523 5.04 537 17.00 2.125E-002 5.303E-003
Th-228 5.41 516 547 17.00 2.1256-002 5,303E-003
Po-210 525 520 528 3.00 3.750E-003 2 500E-003
Pu-238 5.44 5.24 552 16.00 2.000E-002 5.154E-003
Am-241 5.45 827 557 15.00 1.876E-002 5.000E-003
Cm-245 5.39 538 5.41 8.00 1.000E-002 3.750E-003
Pu-235 5.74 552 580 19.00 2.375€-002 5.500E-003
Cm-244 576 5.80 585 17.00 : 2.125E-002 6.303-003
Cm-242 6.10 6.07 6.13 0.00 0.000E+000 1.768E-003
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STL St. Louis

Aipha-Spectrosco .
! p py 13715 Rider Trail North

Analyst: 60040 Samof 12:35:50AM  4/27/2005
Sample Name: AV8 Spectrum #1  Analysis #1
Comment;
Batch
Batch Name: April_2005
Description:
Acquisition
Detector: AVE , SN: Energy Calibration Equation:
Acquisition Start Date: 4/26/2005 10 37:43AM i d
Live Time: 800.00 min. Gain = 7.2508 keV / Ch
Real Time: 800.11 min. Offset = 3,388.96 keV
Calibration Name: March2005_AV6 Quadratic = 0.0000 keV / Ch*
Calibration Date: 3/16/2005 10:54:07PM Efficiency: 26.74% +/~ 0.28% TPU(2 sigma)
e y oy

1 1 » u
s g e

Th-mwﬂ-ﬂ"l-zcm- 55

Bl 0 i L
mmm&m41mmau4mmsmummmmwm@s'm'sﬁsnﬁsms
Erergy (kaV)

General Analysis
Analysis Method: Absolute ROl Analysis, Set Name = 2004 BACKGROMmery Background ROI Library
Total Background Counts: 182.00
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STL ST LOUIS

Nuclide Summary (ROI)

RegionName PeskEneryy StartEneray EndEnergy ~ GrossCounts CountRate  CR Uncertainty
(MeV) MeV) Mev) (CPM) (CPM)
Th-232 3.99 3.77 4.08 14.00 1.750€-002 4.841E-003
u-23 414 393 424 9.00 1.125E-002 3.953E-003
u-235 435 426 4,48 400 5.000E-003 2.7T95E-003
Th-230 467 4.40 473 8.00 1.000E-002 3.750E-003
U-234 4.70 4.50 4.80 1.00 1.375€-002 4.330E-003
Pu-242 4,88 487 493 9.00 1.125E-002 3.953E-003
Th-229 4.84 472 5.10 20.00 2.500E-002 5.728E-003
Np-237 477 475 479 3.00 3.750E-003 2.500E-003
Cmv-247 4.98 4.88 5,04 12.00 1.500E-002 4.507E-003
Po-209 4.00 4.88 461 0.00 0.000E+000 1.768E-003
Pu-239 5.45 4.95 52 15.00 2.375€-002 §.500E-003
Am-243 5.20 503 5.28 16.00 2.000E-002 5.154E-003
U232 523 5.04 537 23.00 2.875E-002 6.124E-003
Th-228 5.41 516 5.47. 23.00 2.875€-002 6.124E-003
Po-210 526 520 528 1.00 1.250E-003 1.768E-003
Pu-238 5.44 5.24 552 21.00 2.625E-002 5.863E-003
Am-241 5.45 627 557 24.00 3.000E-002 6.250E-003
Cm-245 539 5.30 541 7.00 8.750E-003 3.596E-003
Pu-236 574 552 5.80 200 2.7T50E-002 5.995E-003
Cm-244 5768 5.60 5,85 29.00 3.625E-002 6.847E-003
Cm-242 6.10 6.07 813 3.00 3.750E-003 2.500E-003
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Alpha-Spectroscopy

8TL St. Louis
13715 Rider Trail North

J sl Background Report Earth City, MO 63045
Analyst: 60040 Sample 12:35.53AM  4/27/2005
Sample Name: AV7 Spectrum #1  Analysis #1
Comment:

Batch
Batch Name: April_2005
Description:
Acquisition
Detector: AV7 , SN: 41-158X6 Energy Calibration Equation:
Acquisition Start Date: 4/26/2005 10:37:45AM oy q
Live Time: 800.00 min. Gain = 7.2598 keV / Ch
Real Time: 800.11 min. Offset = 3,388.96 keV
Calibration Name: March2005_AV7 Quadratic = 0.0000 keV / Ch?
Calibration Date: 3/16/2005 10:54:14PM Efflclency: 27.46% +/- 0.29% TPU(2 sigma)
8- - - F

74

U238

1-

Thzaz 'ruia

Cm-247

l
P

Tozzal || Pu230)

General Analysis

Ll

3306 3506 3795 06 4195 46 4505 4795 4006 5195 5396 SG06 5795 5096 G195 G306 GSSG E7EE €096 7166

Ermrgy (kaV)

Analysis Method: Absolute RO! Analysis, Set Name = 2004_BACKGROUNEWRBL.ibrary: Background ROI Library

Total Background Counts: 154.00
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STL ST LOUIS

Nuclide Summary (RO

RegionName Peak Energv StartEnergy End Energy GrogsCounts  Count Rate CR Uncortainty
(MeV) (Mev) (MeV) ' (CPM) (CPM)
Th-232 3.90 377 4.08 2.00 2.500E-003 2.165E-003
U-238 4.14 393 424 3.00 3.750E-003 2.500€-003
U-236 435 426 4.45 0.00 0.000E+000 1.768E-003
Th-230 467 4.40 4713 0.00 0.000E+000 1.768E-003
U-234 4,70 450 4.80 0.00 0.000E+000 1.768E-0
Pu-242 4.88 487 493 1.00 1.250E-003 1.768E-003
Th-220 4.84 472 510 13.00 1.625E-002 4.677E-003
Np-237 477 475 4710 0.00 0.000E+000 1.768E-003
Cm-247 498 488 5.04 3.00 3,750E-003 2.500E-003
Po-200 490 488 45 0.00 0.000E+000 1.768E-003
Pu-220 5.15 495 521 13.00 1.625E-002 4.877€-003
Am-243 5.20 5.03 528 14.00 1.780E-002 4.841E-003
U232 5.23 5.04 537 20.00 2.500E-002 5.728E-003
Th-228 5.41 5.16 547 34.00 4.250E-002 7.395E-003
Po-210 525 5.20 526 1.00 1.250E-003 1.768E-003
Pu-238 5.44 524 552 35.00 4.375E-002 7.500E-003
Am-241 545 527 557 34.00 4.250E-002 7.395E-003
Cm-245 629 536 5.41 21,00 2.625E-002 5.883E-003
Pu-236 574 5562 550 35.00 4.375E-002 7.500E-003
Cm-244 5.78 580 5.5 35,00 4,375E-002 7.500E-003
Cm-242 .10 8.07 8.13 0.00 0.000E+000 1.768E-003
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Alpha-Spectrosco . STL St. Louis
STL p P Py 13715 Rider Trail North

| Background Report Earth City, MO 83045
Analyst; 60040 s e 12:35:56AM  4/27/2005
Sample Name: AVS Spectrum#1  Analysis #1
Comment:

Batch

Batch Name: April_2005
Description;

Acquisition
Detactor: AV8, SN: 41-158X1 Energy Calibration Equation;
Acquisition Start Date: 4/26/2005 10;37:48AM ,
Live Time: 800.00 min. Gain = 7.2588 keV / Ch
Real Tirme: 800.11 min. Offset = 3,388.96 keV
Calibration Name: March2005_AV8 Quadratic = 0.0000 keV / Ch?

Calibration Date: 3/16/2005 10:54:19PM . Efficiency: 28.25% +/- 0.28% TPU(2 sigma)

T TTT T

m-245

Th225
2
" | 11 1l I‘ i'
Th-23U-228 “ ru-Iu 2Po-2004P APe-Z10Am- 241 ; m-244 szu
m*mm«mm'm4m4mmmummmmmmmmsmsmnmm
Ermrgy (kaV)
General Analysis

Analysis Method: Absolute ROI Analysis, Set Name = 2004_BACKGROUNBR®Library: Background ROI Library
Total Background Counts: 119.00
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STL ST LOUIS

Nuclide Summary (ROI)

RegjonName Peak Energy StartEnergy End Energy GrosgCounts CountRate  CR Uncertainty
MeV) (Mev) (MeV) (CPM) (CPM)
Th-232 3.99 377 4.08 0.00 0.000E+000 1.768E-003
U-238 4.14 303 4.24 1.00 1.250E-003 1.768E-003
U-235 4.35 428 4.46 1.00 1.250E-003 1.768E-003
Th-230 487 4.40 473 0.00 0.000E+000 1.768E-003
U-234 470 450 4.80 0.00 0.000E+000 1,768E-003
Pu-242 4.88 4,07 483 1.00 1,250E-003 1.768E-003
Th-220 4.84 472 510 3.00 3.760E-003 2.500E-003
Np-237 477 475 478 0.00 0.000E+000 1.788E-003
Cm-247 4.9 488 5.04 1.00 1.250E-003 1.768E-003
Po-209 4.90 488 49 0.00 0.000E+000 1.768E-003
Pu-230 6.15 4,05 5.2 3.00 3.750E-003 2.500E-003
Am-243 620 503 S28 2.00 2.500E-003 2.165E-003
uU-232 573 £04 537 9.00 1.125€-002 3.8653E-003
Th-228 5.4 516 5.47 15.00 1.875E.002 5 000E-003
Po-210 525 520 5.26 0.00 0.000E+000 1.768E-003
Pu-238 5.44 5.24 552 15.00 1.875E-002 5.000E-003
Am-241 5.45 5.27 557 16.00 2.000E-002 5.154E-003
Cm-245 5.39 538 5.41 9.00 1.125E-002 3.953E-003
Pu-238 5.74 552 5.80 26.00 3.250E-002 6.495E-003
Cm-244 878 580 585 27.00 3.375E€-002 6.614E-003
Cm-242 6.10 8.07 613 8.00 1.000E-002 3.750E-003
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STL . Alpha-Spectroscopy STL St. Louis
: Background Report éi:tl'scRn';’f{ﬂ'g’;ygj’?“
Analyst: 60040 Sample 2:58:08AM  4/27/2005
Sarnple Name:; AV9 Spectrum#1  Analysis #1
Commaent;
Batch
Batch Name: April_2005
Description:
Acquisition

Detector: AV9, SN: 41-172R1
Acquisition Start Date: 4/26/2005 10:37:48AM

Live Time: 800.00 min.
Real Tirme: 879.61 min.
Calibration Name: March2005_AVo#2

Calibration Date: 3/21/20056 8:25:56PM

Th-230)-238 JIU-235

TU-Np-2:P o-200:47 PA Po-21Cm- 20541

3308 3508 396 9899 4105 4306 4506 4795 4998  §168 5596 5796 SUDB 6195 6396 6558

Energy Calibration Equation:

Gain = 7.2598 keV / Ch
Offset = 3,388,968 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 26.56% +/- 0,268% TPU(2 sigma)
T

Py Pu. 238
| | M " i

m-244 Cm-242

6796 GE86
Enorgy (keV)

General Analysis

Analysis Method: Absolute RO1 Analysis, Set Name = 2004_BACKGROUNEEWELIbrary: Background RO Library

Total Background Counts: 72.00
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STL ST LOUIS

Nuciide Summary (ROI)

RegionName Peak Energy StartEnergy End Eneray GrossCounts CountRate  CR Uncertainty
MeV) (MeV) (MceV) (CPM) (CPM)
Th-232 390 a7 408 200 2.500€-003 2.165E-003
U-238 414 393 4.24 3.00 3.750E-003 2.500E-003
U-235 435 4.26 4.48 0.00 0.000E+000 1.788E-003
Th23 467 4.40 473 4.00 5.000E-003 2.705E-003
U-234 470 450 4.80 4.00 5.000E-003 2.765E-003
Pu-242 4.88 487 483 200 2.500E-003 2.165E-003
Th-229 484 472 510 0.00 0.000E+000 1.768E-003
Np-237 477 475 479 0,00 0.000E+000 1.788E-003
cm-247 4,96 488 5.04 0.00 Q.000E+000 1.768E-003
Po-208 4.90 488 491 0.00 0.000E+000 1.768E-003
Pu-239 515 495 521 2.00 2 500F-003 2.165E-003
Am-243 5.20 5.03 528 3.00 3.750E-003 2.500E-D03
U-232 523 6.04 537 6.00 7.500E-003 3.307E-003
Th-228 841 518 5.47 5.00 6.250E-003 3.082E-003
Po-210 §25 520 628 1.00 1.250€-003 1.768E-003
Pu-238 5.44 5.24 552 5.00 6.250E-003 3.082E-003
Am-241 545 527 557 500 8.250E-003 3.062E-003
Cm-245 539 5.36 541 0.00 0.000£+000 1.768E-003
Pu-236 574 552 580 23.00 2.875E-002 6.124E-003
Cm-244 576 5.60 585 23.00 2.875E-002 6.124E-003
Cm-242 6.10 8.07 813 1.00 1.250€-003 1.763E-003
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Analyst: 80040

Alpha-Spectroscopy

Backaground Renort

STL St. Louis

13715 Rider Trail North
Earth City, MO 63045
10:21:18PM  4/28/2005

Sample Name: AV10
Comment:

Sample

Spectrum #1

Analysis #1

Batch Name: Aprila_2005
Description:

Batch

Detector. AV10, EN: 41-172R3
Acquisition Start Date; 4/28/2005 9:01:10AM

‘Live Time: 800.00 min.
Real Time; 800.00 min.
Calibration Name: March2005_AV10

Calibration Date: 3/16/2005 5:27:48PM

§ 4

1
‘ 1rh-23‘.l|£¢’ I.l-ﬁld TU-N
L] L

Acquisition

Energy Calibration Equation:

Gain = 7.2508 keV / Ch
Offset = 3,388.96 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 26.75% +/- 0.28% TPU(2 sigma)

o200 Cm-24541

‘Cm-2VPAPo-210Py-

Energy (ko)

L

3%B 3596 3798 WG 4185 46 4596 4706 4006 51989 SI06 SSD6 5758 B105 6398 655 6705 6998

General Analysis

Analysis Method: Absolute ROI Analysis, Set Name = 2004_BACKGROUNIE¥SILIbrary: Background RO Library

Total Background Counts: 72.00
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STL ST LOUIS

Nuciide Summary (ROIl)

ReglonName Peak Enerqy StartEperqy End Energy GrogsCounts CountRate  CR Uncertainty
(MeV) (MeV) (MeV) (CPM) (CPM)
Th-232 369 377 406 0.00 0.000E+000 1.768E-003
u-238 414 393 424 1.00 1.280E-003 1.768€-003
U-235 435 428 4.48 0.00 0.DO0E+000 1.788E-003
Th-230 467 4.40 473 0.00 0.000E+000 1.788E-003
U-24 470 4.50 4.80 0.00 0,000E+000 1.788E-003
Pu-242 4.88 487 403 1.00 1.250E-003 1.768E.003
Th-229 484 472 5.10 1.00 1,250E-003 1.768E-003
Np-237 477 475 479 0.00 0.000E+000 1.768E-003
Cm-247 408 488 5.04 1.00 1.250E.003 1.768E-003
Po-200 490 488 49 1.00 1.250E-003 1.768E-003
Pu-239 5.15 495 5.21 0.00 0,000E+000 1.768E-003
Am-243 5.20 503 5.28 0.00 0.000E+000 1.768E-003
U-232 5.23 5.04 5.37 1.00 1.260E-003 1.768E-003
Th-228 5.41 518 5.47 3.00 2.750E-003 2.500E-003
Po-210 525 520 526 0.00 0,000E+000 1.768E-003
Pu-238 5.44 5.24 552 3.00 3.760E-003 2.500E-003
Am-241 545 527 557 3.00 3.750E-003 2.500E-003
Cm-245 5.39 5.3 5.41 1.00 1.250E-003 1.788£-003
Pu-238 574 5.52 5.80 11.00 1.375E-002 4.330E-003
Cm-244 578 5.60 8.85 25.00 3.125E-002 6.374E.003
cm-242 6.10 8.07 6.13 2.00 2.500E-003 2.165E-003
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“Alpha-Spectroscopy STL St. Louis
P P Py 13715 Rider Trall North

PBEOE N Background Report- - Earth City, MO 83045
Analyst: 60040 Sample 2:58:14AM  4/27/2005
Sample Name: AV11 Spectrum #1  Analysis #1
Comment:

Batch
Batch Name: April_2005
Description:
Acgulisition
Detector: AV1i1, SN: 41-172Q3 En Calibration Equation:
Acquisition Start Date; 4/26/2005 10:37:50AM oy Eq
Live Time: 800.00 min. Gain = 7.25988 keV/ Ch
Real Time: 979.61 min. Offset = 3,388.96 keV .
Calibration Name: March2005_AV11 Quadratic = 0.0000 keV / Ch
Calibration Date:; 3/16/2005 5:27:52PM Efficiency; 27.13% +/- 0.29% TPU(2 sigma)
e R - 1 o ]
6 -
5 -
i
3.
2 #
1 - ‘ . Sl
Tlnzazlu-m u-z:al ThiNp-2Fs-20047Pu-Po-21Cm-2958] Il ICm-24¢ :
0 ©r L : L) L]

3308 3506 3795 WIS 4106 4906 4SBS 4798 4998 5199 SI 5798 5008 ©195 G395 G595 6796 06996

Erergy (ksV)

General Analysls
Analysis Method: Absolute ROI Analysis, Set Name = 2004_BACKGROUNBWIBLibrary: Background ROI Library
Total Background Counts: 100.00
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STL ST LOUIS

Nuclide Summary (ROI)

RegionName PegkEnerqy Start Eneray End Energy GrossCounts CountRate  CR Uncertainty
(MeV) (MeV) (MeV) cr™) (CPM)
Th-z32 399 a7 4.08 0.00 0.000E+000 1, 768E-003
U-238 414 303 424 0.00 0.000E-+000 1.768E-003
U-23%5 435 428 448 1.00 1.260E.003 1.768E-003
Th-230 467 4.40 473 4.00 5.000E-003 2.795E-003
U-234 470 450 480 3.00 3.750€-003 2.500E-003
Pu-242 4.88 467 430 2.00 2.500E-003 2.165E-003
Th-228 484 472 510 0.00 0.000E+000 1.768E-003
Ne-237 477 4.75 479 0.00 0.000E+000 1.768E-003
Cm-247 496 488 504 0.00 0.000E+000 1.768E-003
Po-209 490 488 491 0.00 0.000E+000 1.768E-003
Pu-239 515 495 .21 2,00 2.500E-003 2.165E-003
Am-243 5.20 5.03 5.28 2.00 2 500€-003 2.165E-003
u-232 5.23 5.04 537 7.00 8.750E-003 3.596E-003
Th-228 541 516 5.47 18.00 2.375E-002 5.5B80E-003
Po-210 5§25 520 526 1.00 1.250E-003 1.768E-003
Pu-238 5.44 524 552 18.00 2.250E-002 5.449€-003
Am-241 545 5.27 557 18.00 2.250E-002 5.449€-003
Cm245 5.39 536 541 5.00 6.250E-003 3.062E.003
Pu-238 574 552 5.80 18.00 2.000E-002 5.154E-003
Cm-244 578 5.60 585 2800 3.250E-002 6.495E-003
Cm-242 6.10 8.07 6.13 1.00 1.250E-003 1.788E-003
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P el b
Analyst: 60040

Alpha-Spectroscapy:
Backaground Report

Sample Name: AV12
Comment.

STL st. Louis

13715 Rider Trail North
Earth City, MO 63045

2:58:17AM

4/27/2005

Spectrum #1  Analysis #1

Batch Name: April_2005
Description:

Batch

Detector: AV12, SN: 41-172Q2

Acquisition

Energy Calibration Equation:

Acquisition Start Date: 4/26/2005 10:37:53AM

Live Time: 800.00 min.
Real Time: 879.61 min.
Callbration Name: March2005_AV12

Calibration Date: 3/16/2006 5:27:57PM

Pu-23¢

10
I

q -
l h230-228 HHU-228
a

Ensrgy (keV)

General Analysis

TU.Np-2P 0. Z0G47 P A Po-21Cm- 28541

Gain = 7.2598 keV / Ch
Offset = 3,388.96 keV

Quadratic = 0.0000 keV / Ch?
Efficiency: 26.80% +/- 0.27% TPU(2 sigma)

246

IS B

Cm-282

I

36 2508 3708 W98 4108 48 4SBE 4798 4906 5108 5508 S7EE B196 B398 6598 5798 E9O6

Analysis Method: Absolute ROI Analysis, Set Name = 2004_BACKGROUNIR®ILIbrary: Background ROI Library

Total Background Counts: 101.00
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STL ST LOUIS

Nuclide Sununary (ROM)

RegionName PeakEnergy StartEnerqy EndEnemy  GrossCounts CountRate  CR Uncertainty

(MeV) (MeV) (MeV) (cPM) (CPM)
Th-232 399 a7 4.06 2.00 2.500E-003 2.165E-003
u-238 414 am 424 3.00 3.750E-003 2.500E.003
U-235 435 4.26 4.46 0.00 0.000E+000 1.768E-003
Th-230 467 4.40 473 1.00 1.250E-003 1.768E-003
U-234 470 4.50 4.80 2.00 2.500E-003 2.165¢E-003
Pu-242 4,88 457 493 2,00 2.500E-003 2.165E-003
Th22% 4.84 472 .10 3.00 3.750E-003 2.5006-003
Np-237 477 475 479 0.00 0,000E+000 1.768E-003
Cm-247 498 488 5.04 1.00 1.250E-003 1.768E-003
Po-209 4.90 488 401 0.00 0.000E+000 1.768E-003
Pu-238 515 495 521 4,00 5.000E-003 2.795E-003
Am-243 520 5.03 5.28 .00 6.250E-003 3.062E-003
u-2x2 : 52 5.04 537 7.00 8.7S0E-003 3.536E-003
Th-228 541 516 547 8.00 1.000E-002 3.7506-003
Po-210 525 520 528 2.00 2.500E-003 2.165E-003
Pu-238 5.44 5.24 552 8.00 1.000E-002 3.750E-003
Am-241 §.45 527 557 7.00 8.7S0E-003 3.5368E-003
Cm-245 5.39 5.38 5.41 1.00 1.250E-003 1.768E-003
Pu-238 874 - 17] 5.80 25.00 3.125E-002 8.374E-003
Cm-244 576 5.60 5.85 37.00 4.625E-002 7.708E-003
Cm-242 6.10 6.07 613 3.00 3.7508-003 2.500E-003
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STL ST LOUIS
O TER R T N

8TL St. Louls

Alpha-Spectroscopy..
pha-p CORY. - 13715 Rider Trail North

— ___Backaround Report. Earth City, MO 63045
Analyst: 60040 Samol 2:58:20AM  4/27/2005
Sample Name: AV13 Spectrum #1  Analysis #1
Comment:

Batch
Batch Name: April_2005
Description;
Acquisition
Detector: AV13, SN: 41-172Q1 Energy Calibration Equation:
Acquisition Start Date; 4/26/2005 10:37:55AM ]
Live Time: 800.00 min. Gain = 7.2598 keV / Ch
Real Time: 979.61 min. Offset = 3,388.96 keV
Calibration Name: March2005_AV13 Quadratic = 0.0000 keV / Ch?
Calibration Date: 3/16/2005 1:21:34PM Efficiency; 26.86% +/- 0.26% TPU(2 sigma)
3.

Th L-235 TU-Np-ZP - 200097

0 4 |i T : y . i R i T L) T T T 1 ] Bl
33E 3500 746 096 4168 4306 4508 4706 4808 S198 S3068 SS08 5708 S99 6198 6396 659 G798 69
: Energy (kaV)
General Analysis

Analysis Method: Absolute ROl Analysis, Set Name = 2004_BACKGROUMDWRDILibrary: Background RO! Library
Total Background Counts: 94.00
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STL ST LOUIS

Nuclide Summary (ROV)

RegionName PeakEnergy StaitEnerqy End Energy GrossCounts  Count Rate CR Uncertainty

(MeV) (MeV) (MeV) (CPM) (CPM)
Th-232 3.99 an 4.06 3.00 3.750E-003 2.500E-003
U-238 414 3983 424 300 3.750€-003 2.500E-003
U-235 435 4.2¢ 4.46 1.00 1.250E-003 1.768€-003
Th-230 467 4.40 473 0.00 0.000E+000 1.768E-003
U-234 470 450 4,80 1.00 1.250E-003 1.768E-003
Pu-242 488 467 493 1.00 1.250E.003 1,768E-003
Th-220 4584 472 5.10 1.00 1.250E-003 1.768E-003
Np-237 477 475 479 0.00 0.000E+000 1.768E-003
Cm-247 496 488 5.04 0.00 0.000E+000 1.768E-003
Po-209 490 488 491 0.00 0.000E+000 1.788E-003
Pu229 515 495 5.21 2,00 2.500E-003 2.165E-003
Am-243 5.20 .03 5.28 3.00 3.750E-003 2. 500E-003
U-232 523 5.04 5.37 7.00 8.750E-003 3.530E-003
Th-228 5.41 5.18 547 15.00 1.87SE-002 . 5.000E-003
Po-210 525 §.20 526 1.00 1.250E-003 1.768E-003
Pu-238 5.44 524 552 14.00 1.760E-002 4. B41E-003
Am-241 545 5.27 587 15.00 1.875E-002 5.000E-003
Cm-245 5.39 5.36 541 5.00 6.250E-003 3.062E-003
Pu-238 574 552 580 20.00 2.500E-002 5,728E-003
Cm-244 578 5.60 5.85 25.00 3.126E-002 6.974E-003
Cm-242 610 607 8.13 300 3.7650€-003 2.500E-003
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Analyst 80040

Alpha-Spectroscopy
Background Report

STL 8t Louis
13715 Rider Trall North
Earth City, MO 83045

5:21:32AM  4/27/2005
Sample
Sample Name: AV14 Spectrum#1  Analysis #1
Comment;
Baich
Batch Name: April_2005
Description;
Acquisition
Datector: AV14, SN: 41-172C4 Energy Calibration Equation;
Acquisition Start Date: 4/28/2005 1:33:40PM oy . 9
Live Time: 800.00 min, Gain = 7.2508 keV / Ch
Real Time: 847.91 min. Offset =_3.388.96 keV ,
Calibration Name: March2005_AV14 Quadratic = 0.0000 keV / Ch
Calibration Date: 3/16/2005 1:21:48PM Efficiency: 0.05% +/- 0.01% TPU(2 sigma)
1 4
T U-Np-2Pe- 2007 P A P o-21Cm-26541 m'i".wi t:nI\-zl-n
o f

336 3556 mmq:nm 4"8 IGB MWB WB 4096 S198 5308 55p6 ﬂﬂiiﬂﬂ sws ﬁﬂil" BNB HNB

Energy (kev)

General Analysis

Analysis Method: Absolute ROI Analysis, Set Name = 2004 BACKGROMMUWW Background ROI Library

Total Background Counts; 6.00
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Nuclide Summary (ROJ)

RegionName Peak Energy StartEnergy End Energy GrossCounts CountRate  CR Uncertainty

(MeV) (MeV) (MeV) (CPM) (CPM)
Th-232 ase A\TT 4.08 1.00 1.260E-003 1.768E-003
U-238 414 aes 4.24 1.00 1,250E-003 1.763E-003
U-235 435 4,26 440 0.00 0.000E+000 1.768E-003
Th-230 487 4.40 473 0.00 0.000E+000 1.768E-003
U-234 470 4.50 450 0.00 0.000E+000 1.768E-003
Pu-242 438 487 493 0.00 0.000E+000 1.788E-003
Th-229 484 4T2 510 2.00 2.500E-003 2.185€-003
Np-237 4T7 475 479 0.00 0.000E+000 1.768E-003
Cm-247 496 4.88 504 2.00 2.500E-003 2.185E-003
Fo-209 4.90 488 491 0.00 0.000E+000 1.768E-003
Pu-239 515 495 521 200 2.500E-003 2.165E-003
Am-243 6.20 5.03 528 1.00 1.250E-003 1,768E-003
1232 523 5,04 537 0.00 0.000E+000 1.788E-003
Th-228 5.41 6.16 547 0.00 0.000E+000 1.768E-003
Po-210 525 520 5.26 0.00 0.000E+000 1.768E-003
Pu-238 5.44 6524 552 0.00 0.000E+000 1.768E-003
Am-241 5.45 527 - 557 0.00 0.000E+000 1.768E-003
Cm-245 539 5.36 541 0.00 0.000E+000 1.768E-003
Pu-238 5.74 552 5.80 1.00 1.250E-003 1.768E-003
Cm-244 576 5.60 5.85 1.00 1.250E-003 1,768E-003
Cm-242 6.10 807 6.13 0.00 0.000E+000 1.768E-003
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LOT #F5D220279

STL St, Louis
13715 Rider Trail North

Alpha-Spectroscopy -

Backuround Renort Earth City, MO 63045
Analyst; 60040 Sample 2:58:24AM 4/27/2006
Sample Name: AV15 Spectrum#1  Analysis #1
Comment;
Batch
Batch Name: April_2005
Description;
Acquisition

Detector: AV15, SN: 41-172CS5 Energy Callbration Equation:
Acquisition Start Date: 4/26/2005 10:37:57AM
Live Time: 800.00 min, Gain = 7,2598 keV// Ch
Real Time: 979.61 min. Offset = 3,388.96 keV
Calibration Name: March2005_AV15 Quadratic = 0.0000 keV / Ch*
Calibration Date: 3/16/2005 1:21:55PM Efficiency: 26.84% +/- 0.29% TPU(2 sigma)

1.

B
wn2ai il P
) I
imu-zau U-235 TU-Np-25Pu-20047 P A Po-2 1 m-2409 m-248 Cm-2
u -

36 3695 3796 WS 4186 436 ASHE 4798 4998 5108 5506 5708 5095 6196 6396 G505 G796 6296
Enargy (keV)

General Analysis
Analysis Method: Absolute ROl Analysis, Set Name = 2004_BACKGROUND:WDILbrary: Background ROI Library
Total Background Counts: 72.00
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Nuclide Summary (ROI)

RegionName PeakEnergv StartEneray EndEnerqy  GrossGounts CountRate  CR Uncertainty
(MeV) (MeV) (MeV) (CPM) (CPM)
Th-232 3.99 377 408 200 2.500E-003 2.185€-003
U-238 444 393 424 0.00 0.000E+000 1.768E-003
U-235 438 428 446 0.00 0.000E+000 1.768E-003
Th-230 4.67 4.0 473 1.00 1.250E-003 1.788E-003
U-234 470 450 4.80 1.00 1.250E-003 1.768E-003
Pu-242 4.88 467 493 3.00 3,750E-003 2.500E-003
Th-229 484 472 5.10 4.00 5.000E-003 2.795E-003
Np-237 477 475 479 0.00 0.000E+000 1.788E-003
Cm-247 496 488 5.04 0.00 0.000E+D00 1.768E-003
Po-208 4.90 4.88 491 0.00 0.000E+000 1.763E-003
Pu-239 515 455 624 2.00 2.500E-003 2.165E-003
Am-243 520 §.03 528 2.00 2.500E-003 2.165E-003
u-z32 523 5.04 5.37 5.00 6.250E.003 3.082E-003
Th-228 5.41 5.16 5.47 8.00 1.000E-002 3.750€-003
Po-210 525 520 526 0.00 0.000E+000 1.768E-003
Pu-238 5.44 524 552 8.00 1.000E-002 3,750E-003
Am-241 5.45 sz 857 8.00 1.000E-002 3.750E-003
Cm-245 539 5.38 5.41 0.00 0.000E+000 1.768E-003
Pu-226 574 6.52 &.80 19.00 2.375E002 5.590E-003
Cm-244 576 5.80 585 24.00 3.000E-002 6.250E-003
Cm-242 6.10 6.07 6.13 1.00 1.250E-003 1.788E-003
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Alpha-Spectroscopy STL St. Louis
p Py 13715 Rider Trall North

L0 . Backaround Report Earth City, MO 83045
Analyst: 60040 Samol 2:568:27AM 442712005
Sample Name; AV16 . Spectrum #1  Analysis #1
Comment:

Batch
Batch Name: April_2005
Description:
Acquisition
Detector: AV18, SN: 41-172Q7 Energy Calibration Equation:
Acquisition Start Date; 4/26/2005 10:37:58AM _
Live Time: 800.00 min. Gain = 7.2588 keV/ Ch
Real Time: 979.61 min. Offset = 3,388.96 keV
Calibration Name: March2005_AV16 Quadratic = 0.0000 keV / Ch*
Calibration Date; 3/16/2005 1:22:01PM Efficiency: 28.82% +/- 0.28% TPU(2 sigma)
5
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Energy (keV)

General Analysis —
Analysis Method: Absoiute ROI Analysis, Set Name = 2004_BACKGROUNID:WBILibrary: Background ROI Library
Total Background Counts: 68.00
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STL ST LOUIS

Nuclide Summary (ROJ)

RegionName Peak Rnergy StartEnergy End Enerqy GrossCounts CountRate  CR Ungertainty
(MeV) (MeV) (MeV) (CPM) (CPM)
Th-232 3.9 37 4.06 1.00 1.250E-003 1.768E-003
U-238 414 a| 4.24 1.00 1.250E-003 1.768E-003
u-235 435 428 448 0.00 0.000E+000 1.768E-003
Th-230 467 440 473 1.00 1.250E-003 1.768E-003
U-234 470 450 4.80 1.00 1.250E-003 1.768E-003
Pu-242 488 4.67 483 200 2.500€-003 2.166E-003
Th-229 484 472 510 2,00 2.500E-003 2.1656-003
Np-237 477 475 479 0.00 0.000E +000 1.788E-003
Cm-247 4.96 488 5.04 0.00 0.000E+000 1.768E-003
Po-208 4,90 488 491 0.00 0.000E+000 1,768E-003
Pu.239 5.15 495 5.21 1.00 1.260E-003 1.768E-003
Am-243 520 5.03 5.28 1.00 1,250E-003 1.788E-003
U-232 52 5,04 537 4,00 5.000E-003 2.785E-003
Th-228 5.41 5.16 547 11.00 1.375E-002 4.330E-003
Po-210 5,25 520 526 0.00 0.000E+000 1.768E-003
Pu-238 5.44 524 552 11.00 1.375E-002 4.330E-003
Am-241 5.45 527 557 11.00 1.375E.002 4,330E-003
Cm-245 539 5.38 5.41 1.00 1.250E-003 1.768E-003
Pu-238 5.74 552 5.80 9.00 1.125E-002 3.953E-003
Cm-244 576 5.60 585 13.00 1.625E-002 4,677E-003
Cm-242 8.10 6.07 6.13 3.00 3,750E-003 2.S00E-003
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STL St Louts
13715 Rider Trail North

Alpha-Spectroscopy

f . - Background Report Earth Glty, MO 63045
Analyst: 60040 Sample 12:35:09AM  4/27/2005
Sample Name: AV17 Spectrum #1  Analysis #1
Comment; '

Batch

Batch Name: Aprit_2005
Description: .

Acquisition
Detector: AV17 , SN: 41-172Q4 Energy Callbration Equation:
Acquisition Start Date: 4/26/2005 10:38:00AM
Live Time: 800.00 min. Gain = 7.2598 keV / Ch
Real Time: 800.02 min. Offset = 3,388.96 keV
Callbration Name: Mar2005_AV17 Quadratic = 0.0000 keV / Ch*
Calibration Date: 3/16/2005 5:28:41PM _ Efficiency: 26.69% +/- 0.26% TPU(2 sigma)

LK
2
Th-232
‘ L Il
U220 HU-2350 8 T U-Np-2P0-20047P A Po-210 Am-241 I’I'.‘.m- Cm-242 :
u L} T L] T T L} :.. : - i " 1 . ’ l : "] T T T ¥ ¥ L
JIWE 3566 I796 WY 4108 4308 ASHE 4796 4996 5199 S306 5508 G7DE SQ05 6196 6396 G408 G7UE 6996
Energy (keV)
General Analysis

Analysis Method: Absolute ROI Analysis, Set Name = 2004_BACKGROUNBWIDILibrary: Background ROI Library
Total Background Counts: 68.00

LOT #F5D220279 220 of 334




STL ST LOUIS

Nuclide Summary (RO)

RegionName Peak Energy StatEnergy End Eneray GrossCounts CouptRate  CR Uncertainty

(MeV) (MeV) (MeV) (CPM) (CPM)
Th-232 3.90 an 4.06 2,00 2.500€-003 2.165E-003
U-238 414 293 424 1.00 1.250E-003 1.768E-003
U-235 435 426 448 2.00 2.500E-003 2.165E.003
Th230 4.57 4.90 473 .00 8.250E-003 3,082€-003
U-24 470 450 480 1.00 1.250E-003 1.768E-003
Pu-242 488 4.67 493 2,00 2.500€-003 2.1685€-003
Th-229 4384 472 510 3.00 3,750E-003 2.5008-003
Np-237 477 475 479 0.00 D.000E+000 1.768E-003
Cm-247 4,98 4,88 5,04 0.00 0,000E+000 1,768E-003
Po-209 4,90 488 491 0.00 0.000E+000 1,768E-003
Pu-239 5.15 485 521 1.00 1.250E-003 1.768E-003
Am-243 5.20 £.03 528 1.00 1.250E-003 1.768E-003
U-232 523 5.04 537 1.00 1.250E-003 1.768E-003
Th-228 5.41 5.18 847 400 5.000E-003 2.795E-003
Po-210 5.25 5.20 526 0.00 0.000E+000 1.760E-003
Pu-238 544 524 8.52 5.00 6.250E-003 3.062E-003
Am-241 545 527 5.57 §.00 8.260E-003 3.062E-003
Cm-245 5.3 5.8 541 2.00 2.500E-003 2.165E-003
Pu-238 574 552 5.80 8.00 1.125E-002 3.953E-003
Cm-244 578 5.80 5.85 21.00 2.625€-002 5.863E-003
Cm-242 6.10 6.07 8.13 1.00 1.250E-003 1.768E-003
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STL ST LOUIS

STL &t. Louis

Alpha-Spectroscopy 13715 Rider Trall North

Backyround Report. - Earth City, MO 63045
Analyst. 60040 s o 12:35:12AM  4/27/2005
Sample Name: AV18 Spectrum #1  Analysis #1
Comment:
Batch
Batch Name: April_2005
Description:
Acquisition

Detector: AV18, SN: 41-172C8 ' Energy Calibration Equation:
Acquisition Start Date: 4/26/2005 10:38:01AM )
Live Time: 800.00 min. Gain = 7.2598 keV / Ch
Real Time: 800.02 min. Offset = 3,388.96 keV
Calibration Name: Mar2005_AV18 Quadratic = 00000 keV / Ch?
Calibration Date: 3/16/2005 5:28:55PM . . . .. Efficiency: 25.79% +/- 0.27% TPU(2 sigma)
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Enmergy (keV)

General Analysis
Analysis Method: Absolute ROI Analysis, Set Name = 2004_BACKGROUNIE¥B|LIbrary: Background ROI Library
Total Background Counts: 87.00
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Nuclide Summary (ROI)

RegionName PeakEneray SfartEnergy End Epergy GrossCounts CouptRate  CR Uncertainty
(MeV) (MeV) (MeV) ‘ (CPM) (CPM)
Th-232 299 a7 4.08 2.00 2.500E-003 2,165E-003
U-238 414 3493 4.24 200 2.500E-003 2.165E-003
U-235% 435 426 4.48 1.00 1.2S0E-D03 1,768E-003
Th-220 4.67 4,40 473 1.00 1.250&E-003 1.768E-003
U234 4.70 450 4.80 0.00 0.000E+000 1.768E-003
Pu-242 4.88 487 493 0.00 0.000E+000 1.768E-003
Th-229 : 4,84 472 5.10 1.00 1.250E-003 1.768E-003
Np-237 477 475 4.79 0.00 0.000E+000 1.768E-003
Cm-247 496 488 5.04 0.00 0.000E+000 1.768E-003
Po-209 4.90 488 491 0.00 0.000E+000 1,768E-003
Pu-239 515 485 521 3,00 3.750E-003 2.500€-003
Am-243 520 5.03 528 'a.00 3.750E-003 2.500E-003
U-232 523 5.04 537 400 5.000E-003 2.795E-003
Th-228 5.41 516 5.47 400 5,000E-003 2.795E-003
Po-210 826 5.20 528 0.00 0.000E+000 1.768E-003
Pu-238 5.44 5.24 552 : 5.00 6.250E-003 3.062E-003
Am-241 545 527 557 5.00 6.250E-003 3.062E-003
Cm=245 539 5.96 5.41 1.00 1.250E-003 1.768E-003
Pu-238 574 5.52 5.80 26,00 3.250E-002 6.495E-003
Cm-244 578 5.60 5.85 3200 4.000E-002 7.181E-003
Cm-242 610 6.07 613 2.00 2.500E-003 2.165E-003
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STL St. Louis

13715 Rider Trail North
Earth City, MO 63045
12:35.16AM  4/27/2005

Background Report...
Analyst: 60040
Sample
Sample Name: AV19 Spectrum #1
Comment;
Batch
Batch Name: April_2005
Description:
Acquisition

Analysis #1

Detector; AV19, SN: 41-172Q8
Acquisition Start Date: 4/26/2005 10:38:03AM

Live Time: 800.00 min.
Real Time: 800.02 min.
Calibration Name: Mar2005_AV19

Calibration Date: 3/16/2005 5:29:03PM

U238
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i
U

Energy Calibration Equation:

Gain = 7.2598 keV / Ch
Offset = 3,388.98 keV
Quadratic = 0.0000 keV / Ch?

Efficlency: 28.94% +/- 0.30% TPU(2 sigma)

Cm-244

w242
1 1( (0 M0,

2P o-AHPG7 P A Po-2 {TWAM- 291 -

Energy (keV)
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|

General Analysis

Analysls Method: Absolute RO! Analysis, Set Name = 2004_BACKGROUMNEWBLIbrary: Background ROI Library

Total Background Counts: 117.00
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~ STL ST LOUIS

Nuclide Summary (ROJ)

RegjonName Peak Energy StartEnergy End Energy GrossCounts CountRate  CR Uncertainty

(MeV) (MeV) (MeV) (CPM) (CPM)
™-232 398 ar 4.06 . 2,00 2.500E-003 2.165E-003
U-238 414 3.93 424 .00 7.500E-003 3.307E-003
U235 435 426 4.48 400 5.000€-003 2.795E-003
Th-230 467 4.40 473 13.00 1.625E-002 4.677TE-003
U.234 470 450 480 12.00 1.600€-002 4.507E.003
Pu-242 488 487 483 7.00 8.750£-003 3.536E-003
T™h-229 4.34 472 5.10 5.00 6.250E.003 8.082E-003
Np-237 477 475 479 0.00 0.000E+000 1.768E-003
Cm-247 4.96 4.88 504 2.00 2.500E-003 2.166E-003
Po-209 490 488 491 1.00 1.250E-003 1.768E-003
Pu-239 5.15 495 5.21 0.00 0.000E+000 1.768E-003
Am-243 520 5.03 5.28 1.00 1.250E-003 1.768E-003
U-z32 523 5.04 537 3.00 3.750£-003 2.500€E-003
Th-228 6.41 516 5.47 7.00 8.750E-003 3.536E-003
Po-210 525 520 5.26 ' 1.00 1.250E-003 1.768E-003
Pu-238 S.44 524 552 7.00 8.750E-003 3.538E-003
Am-241 5.45 827 557 7.00 8.750E-003 3.636E-003
Cm-245 5% 5.38 5.41 5.00 6.250E-003 3.062E-003
Pu-236 5.74 6.52 5.80 35.00 4.375E-002 7.500E-003
Cm-244 578 5.50 5.85 35.00 4.375€-002 7.S00E-003
Cm-242 6.10 6.07 8.13 2.00 2.500E-003 2.165E-003
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Alpha-Spectroscopy . STL St. Louis

- PN . _ 13715 Rider Trall North
Backeround Report Earth Glty, MO 63045

12:35:10AM  4/27/2005

Sample
Sample Name: AV20 Spectrum #1  Analysis #1
Comment:
Batch
Batch Name: April_2005
Description:
Acquisition
Detector: AV20 , SN: 41-172R2 Energy Calibration Equation:
Acquisition Start Date: 4/26/2005 10:38:08AM .
Live Time: 800.00 min. Gain = 7.2598 keV / Ch
Real Time: 800.02 min. Offset = 3,388.96 keV
Calibration Name: Mar2005_AV20 Quadratic = 0.0000 keV / Ch?
Calibration Date: 3116!2005 5:20:11PM . Efficiency: 27.11% +/- 0.27% TPU(2 sigma)
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Energy (keV)
General Analysis

Analysis Method: Absolute ROI Analysis, Set Name = 2004_BACKGROUNEWRBILIbrary: Background ROI Library
Total Background Counts: 140.00
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Nuciide Summary (ROI)

RegionName Peak Eneray StartEnergy End Eneray GrossCounts CountRate  CR Uncertginty
(MeV) MeV) MeV) (CPM) (CPM)
Th-232 390 377 4.08 2.00 2.500E-003 2.165E-003
L-238 414 393 424 6.00 7.500E-003 3.307€-003
U-23%5 435 428 4.48 4.00 5.000E-003 2,795€-003
Th-230 467 4.40 473 300 3.7S0E-003 2.500E-003
U-234 470 450 4.80 1.00 1.250E-003 1.768E-003
Pu-242 488 467 483 3.00 3.750E-003 2.500E-003
Th-229 484 472 510 7.00 8.750E-003 3.536E-003
Np-237 477 4.75 470 0.00 0.000E+000 1.760E-003
Cm-247 486 4.88 5.04 4.00 5.000E-003 2.7T95E-D03
Po-208 490 488 491 0.00 0.000E+000 1.768E-003
Pu-238 5.15 495 5.21 8.00 7.500E-003 3.307E-003
Am-243 5.20 5.03 528 7.00 B.750E-003 3.538E-003
u-2:2 523 5.04 537 11.00 1.37SE-002 4.330E-003
Th228 5.41 5.16 £.47 33.00 4.125E-002 7.289E-003
Po-210 525 520 526 3.00 3.750E-003 2.500E-003
Pu-238 5.44 5.24 5.52 35,00 4.375E-002 7.500E-003
Am-24% 5.45 527 557 33.00 4.125E-002 7.289E-003
Cm-245 539 5.36 54 8.00 1.000E-002 3.750E-003
Pu-228 5.74 5.52 5,80 18.00 2.000E-002 £.154E-003
Cm-244 578 5.60 585 20.00 3.625E-002 6,B47E-003
Ca-242 8.10 eo7 €13 0.00 0.000E+000 1.768E-003

LOT #F5D220279

227 of 334




STL ST LOUIS

Alpha-Spectroscopy f;;—g‘;_—:uiﬁr i North
_ o S ider Trail Nol
J o Background Report Earth Clty, MO 63045
Analyst: 60040 s , 12:35:23AM  4/27/2005
Sample Name: AV21 Spectrum#1  Analysis #1
Comment:
Batch
Batch Name: April_2005
Description:
Acquisition
Detector: AV21 , SN: 41-172C7 Energy Calibration Equation:
Acquisition Start Date: 4/26/2005 10:38:07AM
. Gain = 7.2588 keV / Ch
Live Time: 800.00 min. |
Real Time: 800.02 min. Offset = 3,388.96 keV
Calibration Name: March2005_AV21 Quadratic = 0.0000 keV / Ch
Calibration Date: 3/16/2005 12:47:04AM Efficiency: 27.06% +/- 0.27% TPU(2 sigma)
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Ensrgy (ksV)

General Analysis

Analysis Method: Absolute RO Analysis, Set Name = 2004_BACKGROUNDW®|LIbrary: Background ROI Library

Total Background Counis: 85.00
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STL ST LOUIS

Nuclide Summary (ROI)

RegionName Peak Energy Start Enerqy End Energy GrossCounts CountRate  CR Uncertainty
(MeV) (MeV) MeV) (CPM) (CPM)
Th-232 3.9 .77 408 0.00 0.000E+000 1.768E-003
U-238 414 3.93 4.24 3.00 3.750E-003 2 500E-003
U-235 4.35 4.28 448 1.00 1.250€-003 1.768E-003
Th-230 487 4.40 4T 200 2 .5006-003 2 {165E-003
U234 470 450 480 3.00 3.750E-0003 2.500E-003
Pu-242 488 4.67 493 200 2.500E-003 2.165E-003
Th-228 4.84 AT2 510 400 5.000€-0023 2.795E-003
Np-237 477 475 479 1.00 1.250E-003 1.768E-003
Cm-247 496 488 5.04 200 2.500E-003 2.165€-003
Po-200 4.90 4.88 4.91 0.00 0.000€ +000 1.768E-003
Pu-239 5.15 495 521 200 . 3.750E-003 2.500E-003
Am-243 520 603 528 200 2 500E-003 2 166E-003
U-z32 523 5.04 537 4.00 5.000E-003 2.795E-003
Th-228 5.41 5.16 547 10.00 1.250€-002 4.146E-003
Po-210 525 520 526 1.00 1.250E-003 1.768E-003
Pu-228 5.44 524 552 2.00 1.125E-002 3.853E-003
Am-241 5.45 527 557 11.00 1.375E-002 4,330E-003
Cm-245 5.39 5.36 541 5.00 6.250E-003 3.062E-003
Pu-236 574 552 5.80 17.00 2.125€-002 5.303£-003
Cm-244 576 5.60 5.85 22,00 2.750E-002 5.995E-003
Cm-242 6.10 6.07 643 1.00 1.250E-003 1.788E-003
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Analyst: 60040

Alpha-Spectroscopy. ' STL St. Louis

o 13715 Rider Trail North
Earth City, MO 63045
12:35:26AM _ 4/27/2005

Backaround Report

Sample
Sample Name: AV22 Spectum#1  Analysis #1
Comment:
Batch
Batch Name: April_2005
Description:
Acquisition
Detector: AV22 , SN: 41-172Q5 Energy Calibration Equation:
Acquisition Start Date: 4/26/2005 10:38:00AM
Live Time: 800.00 min. Galn = 7.2598 keV / Ch
Real Time: 800.02 min, Offset = 3,388.96 keV
Calibration Name: March2005_Av22 Quadratic = 0.0000 keV / Ch*
Calibration Date: 3/18/2005 12:47:13AM . Efficiency: 25.61% +/- 0.27% TPU(2 sigma)
[ iy
sl
4
R
2.
1 1 i
i N -. TR
nzzuz3e Huzas TUMNp2P o XR4TPAPs21Cm24501 |} fCmada | Tm-242) I ) ; |
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3395 3505 796 3096 4198 4G ASHE A7H6 4996 - 5196 SIME S5O S7DE 5995 6196 6396 G5 G796 GEAS
Enmrgy (keV)
General Analysis

Analysis Method: Absolute ROI Analysis, Set Name = 2004_BACKGROUNRLibrary: Background ROl Library

Total Background Counts: 64.00
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STL ST LOUIS

Nuclide Summary (ROJ)

RegionName PeakEnergy StartEneray EndEnerqy ~ GrossCounts CountRate  CR Uncertainty

(MeV) MeV) (MeV) (cr™) (CPM)
Th-232 3.00 an 408 1.00 1.260E-003 1.768E-003
U-238 414 3 4.24 0.00 0.000E+000 1.768E-003
U-235 4935 426 4,45 2.00 2.500E-003 2 165E-003
Th-230 4.67 4.40 473 1.00 4,250E-003 1.768E-003
U-234 470 4.50 A.80 1.00 1.250E-003 1.768E-D03
Pu-242 488 467 493 1.00 1.250E-003 1.768E-003
Th-229 484 472 £10 1.00 1,250E.003 1.768E-003
Np-237 am 475 479 0.00 0.000E+000 1.788E-003
Cm-247 496 4.88 5.04 0.00 0.000E+000 1.768E-003
Po-208 4.90 4.88 491 0.00 0.000E+000 1.768E-003
Pu-230 515 455 524 0.00 0.000E+000 1.76BE-003
Am-243 520 503 528 0.00 0.000E+000 1.768E-003
U-232 523 5.04 537 1.00 1.250E-003 1.768E-003
Th-z2 541 6.16 547 7.00 8.750€-003 3.536E-003
Po-210 528 520 528 0.00 0.000E+000 1.768E-003
Pu-238 5.44 5.24 552 7.00 8.750E.003 3.538E-003
Am-241 5.45 527 8.57 7.00 8.750€-003 3.538E.003
Cm-245 5.99 536 541 2,00 2.500E-003 2.165E-003
Pu-236 574 5.52 5.80 14,00 1.750E-002 4.841E-003
Cm-244 676 §,50 5.85 16.00 2.000E-002 5.154E-003
Cm-242 6.10 6.07 6.13 200 2.500E-003 2.165E-003
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STL ST LOUIS

Alpha-Spectroscopy STL St. Louls
13715 Rider Trail North

2 Backaround Report Earth Clty, MO 63045
Analyst: 60040 12:35:20AM  4/27/2005

SRR TIRNA

Sample
Sample Name: AV23 Spectrum#1  Analysis #1
Comment:
Batch
Batch Name: April_2005
Description:
Acquisition
Detector: AV23, SN: 41-172R4 Energy Calibration Equation:
Acquisition Start Date: 4/26/2005 10:38:11AM
Live Time: 800.00 min. Gain = 7.2598 keV / Ch
Real Time: 800.02 min. Offset = 3,388.96 keV
Calibration Name: March2005_AV23 _ Quadratic = 0.0000 keV / Ch?
Calibration Date; 3/18/2005 12:47:20AM  Efficiency: 27.07% +/- 0.28% TPU(2 sigma)

s | Hl

Th-ZI1-230 BIL-233 T U-Np-ZPo- 20047 P A Po-Z10 Am-241 m-244 Cm-242

-

0 r T

9908 3508 9708 990 4108 4300 4505 4795 4555 §199 S36 G506 5708 599E G196 6396 6536 6706 66
Energy (keV)
General Analysis

Analysis Method: Absolute ROI Analysis, Set Name = 2004_BACKGROUNIFRILIbrary: Background ROI Library
Total Background Counts: 86.00
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| STL ST LOUIS

Nuclide Summary (ROI)
RegionName PeakEperny Startfnerqy EndEnergy =~ GrossCounts CountRate  CR Uncertainty

(Mev) McV) (MeV) (CPM) (CPM)
Th-232 390 a77 4.08 0.00 0.000E+000 1.7688E-003
U-238 414 kY% ] 424 1.00 1.250€-003 1.768E-003
U-235 435 426 4.48 0.00 0.000E+000 1.768E-003
Th-230 467 4.40 473 1.00 1.250€-003 1.768E-003
U-234 470 450 4.80 200 2.500E-003 2.165E-003
Pu-242 488 467 Y-} 2.00 2.500E-003 2.185E-003
Th-228 4584 472 .10 3.00 3.750E-003 2.500E-003
Np-237 a7 475 479 0.00 D.000E+000 1.768E-003
Cm-247 498 488 5.04 0.00 0.000E+000 1.768E-003
Po-208 490 4.88 4.01 0.00 0.000E+000 1.768E-003
Pu-230 515 495 5.21 1.00 1.250E-003 1.768E-003
Am-243 5.20 503 5.28 200 2.500E-003 2.165E-003
U-2a2 523 504 5.37 5.00 6.250E-003 3.082€-003
Th-228 5.41 518 5.47 8.00 1.125E-002 3.953E-003
Po-210 525 5.20 526 1.00 1.250E-003 1.768E-003
Pu-233 S.44 5.24 652 8.00 1.000E-002 3.750E-003
Am-241 5.45 527 557 8.00 1.125E-002 3.953E-003
Cm-245 5% 536 5.41 3,00 3.750E-003 2.500€-003
Pu-238 5.74 5.52 5.80 11.00 1.375E-002 4.330E-003
Cm-244 578 5.60 5.85 13.00 1.825E-002 4.677TE-003
Cm-242 6.10 607 6.13 0.00 0.000E+000 1.768E-003
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Alpha-Spectroscopy

STL St. Louis
13715 Rider Trail North

Background Report Earth City, MO 63045
Analyst; 60040 Sample 12:35:33AM  4/27/2008
Sample Name: AV24 Spectrum #1  Analysis #1
Comment:
Batch
Batch Name: April_2005
Description:
Acquisition
Detector: AV24 , SN: 41-172R5 Energy Calibration Equation:
Acquisition Start Date: 4/26/2005 10:38:13AM _
Live Time: 800.00 min. Gain = 7.2598 keV/ Ch
Real Time: 800.02 min. Offset = 3,388.96 keV
Quadratic = 0.0000 keV / Ch*

Calibration Name: March2005_AV24
. Calibration Date: 3/16/2005 12:47:20AM

u 1 14 T L] L] L]
3386 Hﬁﬂ 3798 WIS 4186 4IPVE ASEE

llllx

4798 4998 5196
Energy (keV)

General Analysis

TU-Np-2Po- 20047 PAU-232Cm 24501 I &

Efficlency: 26.59% +/- 0.27% TPU(2 sigma)

L
5796 5295 €196 6395 6596 E798 BG%B

Analysis Method: Absolute ROI Analysis, Set Name = 2004_BACKGROUNIZ¥BLibrary: Background ROI Library

Total Background Counts: 57.00
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STL ST LOUIS

Nuclide Summary (ROI)

RegionName  Peak Energy StartEnergy End Energy GrosgCounts CouptRate  CR Uncertainty
(MeV) MeV) (MeV) (CPM) (CPM)
Th-232 3.99 am 408 0.00 0.000E+000 1.768E-003
u-238 414 393 424 1.00 1.250E-003 1.768E-003
U-23% 435 4286 4.48 1.00 1.250E-003 1.768E-003
Th-230 4,67 4.40 473 200 2.500E-003 2.165E-003
U-234 4.70 4,50 4.80 3.00 3.750E-003 2.500E-003
Pu-242 4.88 467 493 3.00 3.750€-003 2.500E-003
T™ha2 484 an 5.10 4,00 5.000E-003 2.795E-003
Np-237 ATT 4TS 479 1.00 1.250E-003 1.768E-003
Cm-247 4.98 4.88 5.04 1.00 1.250E-003 1.768E-003
Po-200 490 4.88 491 1.00 1.250E-003 1.768E-003
Pu-239 515 495 52 2.00 2.500E-003 2.165E-003
Am-243 520 5.03 5.28 3.00 3.750E-003 2.500E-003
U-232 50 5.04 537 600 7.500E-003 3.307E-003
Th228 5.41 516 547 7.00 8.750E-003 3.536E-003
Po-210 5.25 5.20 5.26 1.00 1.250E-003 1.768E-003
Pu-238 5.44 5.24 552 7.00 8.TS0E-003 3.536E-003
Am-241 545 827 5.57 6.00 7.500E-002 3.307E-003
Cm-245 5.3 §.36 5.41 1.00 1.250E-003 1.768E-003
Pu-238 574 552 5.80 12.00 1.500E-002 4,.507E-003
Crv-244 576 .60 5.85 14.00 1.750E-002 4.B41E-003
Cm.242 6.10 8.07 6.13 1.00 1.250E-003 1,768E-003
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- Alpha-Spectroscopy

STI. St. Louis

4 oge . 13715 Rider Trail North
11
Background Report Earth City, MO 63045
Analyst: 60040 s le 1:16:38AM 4/26/2005
Sample Name; AV25 Spectrum #1  Analysis #1
Comment:
Batch
Batch Name: April_2005
Description:
Acquisition

Detector: AV25, SN: ALDR17
Acquisition Start Date: 4/25/2005 11:49:22AM

Live Time: 800.00 min.
Real Time: 800.01 min,

Calibration Name: March2005_AV25
Calibration Date: 3/18/2005 4:19:57PM

1 4
10

couns
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3%6 3706 4186 4588 4906 5306 S706 6106 BSOS BOOE 7398 7798 B1OE B5SS6 P9UE  W3mE  BTHE

Energy Callbration Equation:

Gain = 7.2588 keV / Ch
Offset = 3,388.96 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 24.95% +/- 0.25% TPU(2 sigma)

I I 11K I’ !L

Erevgy (keV)

General Analysis

Analysis Method: Absolute ROI Analysis, Set Name = 2004_BACKGROUNIE¥d®\Library: Background ROI Library

Total Background Counts; 228.00
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STL ST LOUIS

Nuclide Summary (ROI)
RegionName PeakEnergy StatEnergy EndEnerqy ~ GrossCounts CountRate  CR Uncertainty

(MeV) (MeV) (MeV) (ce™M) (CPM)
Th-232 e a7 4.08 6.00 7.500€-003 3.307E-003
U-238 4,14 393 424 6.00 7.500E-003 3.307E-003
U-235 435 426 448 2.00 2.500E-003 2.165E-003
Th-220 487 4.40 473 6.00 7.500E-003 3.307E-003
U-234 4.70 450 4.80 7.00 8.750E-003 3.536E-003
Pu-242 4.88 487 4.93 10.00 1.250E-002 4.140E-003
Th-229 4.84 4an 5.10 11.00 1.375E-002 4.330E.003
Np-237 477 ATS 479 0.00 0.000F+000 1.788E-003
Cm-247 498 4.88 5.04 3.00 3.750E-002 2.500E-003
Po.200 490 4,88 4 1.00 1.250E-003 1.768E-003
Pu-239 515 495 5.21 8.00 7.500E-003 3.307E-003
Am-243 520 5.03 5.28 6.00 7.500E-003 3.307E-003
u-232 543 5.04 537 20.00 2.500E-002 5.728-003
Th-228 541 5.18 547 40.00 5.000E-002 8.004E-002
Po-210 525 6.20 5.26 0.00 0.000E+000 1.768E-003
Pu-238 5.44 524 852 39.00 4.875E-002 7.906E-003
Am-241 5.45 527 657 40.00 5.000E-002 8.004E-003
Cm-245 5.3 536 5.41 23.00 2 B75E-002 6.124E-003
Puw-236 " E74 552 5.80 36.00 4.500E-002 7.603E-003
Cm-244 576 5.80 5.65 38.00 4.750€-002 7.806E-003
Cm-242 6.10 6.07 613 1.00 1.250E-003 1.768E-003
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1
Analyst. 60040

Alpha-Spectroscopy STL St. Louis

. : 13715 Rider Trail North
Background Report Earth City, MO 63045

1:16:44AM  4/28/2005

Sample
Sample Name: AV26 Spectrum #1  Analysis #1
Comment: :

Batch
Batch Name: April_2005
Description:

Acquisition

Detector: AV26 , SN: ALDR18 Energy Calibration Equation:
Acquisition Start Date: 4/25/2005 11:48:23AM
Live Time: 800.00 min. Gain = 7.2598 keV / Ch
Real Time: 800.01 min. _ Offset = 3,388.96 keV
Calibration Name: March2005_AV28 Quadratic = 0.0000 keV / Ch?

Calibration Date: 3/18/2005 4:20.03PM Efficiency: 23.91% +/- 0.26% TPU(2 sigma)
" '
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3/ 706 M9E 4508 4006 SMWE 5706 6196 PSO6 6GO0E 7396 7796 D196 D595 Pa9Sb BISE B7GE
Erergy (keV)

General Analysls

Analysis Method: Absolute ROl Analysis, Set Name = 2004_BACKGROUNBIRLibrary: Background ROI Library
Total Background Counts:; 288.00
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STL ST LOUIS

Nuclide Summary (ROJ)

RegiopName Peak Energy Start Energy End Eneray GroggCounts CountRate  CR Uncertainty
MeV) (MeV) (MeV) (CPM) (CPM)
u-234 470 450 4.80 12.00 1.500E-002 4.507E-003
Pu-242 488 487 493 8.00 1.000E-002 3.750E-003
Th-220 . 4.84 472 510 7.00 8.750E-003 3.536E-003
Np-237 477 475 478 200 2 500E-003 2.165E-003
Cm-247 498 488 5.04 1.00 1.250E-003 1.768E-003
Po-209 4.90 488 49 1.00 1.250€-003 1.7886-003
Pu-239 5.6 485 521 5.00 8.250E-003 3.082E-003
Am-243 5.20 8.03 528 7.00 8.750E-003 3.536E-003
u-232 523 5.04 547 29.00 3.625E-002 6.847E-003
Th-228 541 516 5.47 55 00 6.875E-002 9.354E-003
Po-210 525 820 5.26 1.00 1.250€-003 1.768E-003
Pu-238 5.44 5.24 552 55.00 B8.875E-002 9.354E-003
Am-241 545 527 557 55.00 6.875E-002 9.354E-003
Cm-246 530 5.98 541 31.00 3.875E-002 7.071E-003
Pu-236 5.74 552 5.80 55,00 6.875E-002 £.354E-003
Cm-244 576 5.60 5.85 £5.00 6.875E-002 9.354E-003
Cm-242 6.10 8.07 8.13 7.00 8.750E-003 J.536E-003
Th-232 390 a7 4.06 6.00 7.500E-003 3.307€-003
U-238 414 383 424 6.00 7.500E-003 3.307E-003
U-235 435 426 4.46 4.00 3.750E-003 2 5006-003
Th-230 467 4.0 473 12,00 1.500E-002 4.507E-D03
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Alpha-Spectroscopy |

STL St. Louis

STL ST LOUIS

. : 13715 Rider Trall North
Backyground Report Earth City, MO 83045
Analyst: 80040 Sample 1:16:40AM  4/26/2005
Sample Name: AV27 Spectrum #1  Analysis #1
Comment:
Batch
Batch Name: Aprii_2005
Description:
Acquisition

Detector: AV27, SN: ALDR19
Acquisition Start Date: 4/25/2005 11:48:20AM

Live Time; 800.00 min,

Real Time: 800.01 min.

Calibration Name: March2005_AV27
Calibration Date: 3/18/2005 4:20:00PM
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Energy Calibration Equation:

Gain = 7.2598 keV / Ch
Offset = 3,388.98 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 24.34% +/- 0.27% TPU(2 sigma)

4195 4595 4998 SI96 S7D6 G106 G506 GB9G 7396 7798 B196 EBSGE DODE 398 5798

Energy (keV)

General Analysis

Analysis Method: Absolute RO| Analysis, Set Name = 2004_BACKGROUNBW@L.ibrary: Background ROI Library

Total Background Counts; 172.00
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STL ST LOUIS

Nuclide Summary (ROI)

ReglonName Peak Energy StartEneray End Energy GrosgCounts CoupntRate  CR Uncertainty
(MeV) (MeV) MeV) (CPM) (CPM)
™-232 3.09 3.77 408 1.00 1.250€-003 1.768E-003
U-238 4.4 3 424 1.00 1.250E-003 1.768E-003
U-235 4.35 4.28 446 0.00 0.000E+000 1.768E-003
Th-230 487 4490 473 3.00 3.750E-003 2.500E-003
L-234 4,70 450 4.80 3.00 3.750E-003 2.500E-003
Pu-242 4.88 467 493 3.00 3.750E-003 2.500E-003
Th-229 4.4 472 510 7.00 8.750E-003 3.536€-003
Np-237 477 4.75 479 0.00 0.000E+000 1.768E-003
Cm-247 4.96 4,88 504 2,00 2.500E-003 2165€-003
Po-209 4.90 488 491 0.00 0.000E+000 1.768E-003
Pu-239 5.15 495 5.21 .00 7,500E-003 3.307E-003
Am-243 5.20 5.03 528 4.00 5.000E-003 2.795E-003
u-232 523 5.04 537 7.00 B8.750E-003 3.536E-003
Th-228 5.4 5.16 547 .00 7.500E-003 3.307E-003
Po-210 §.25 520 526 1.00 1.250E-003 1.76BE-003
Pu-238 6.44 .24 552 5.00 6.250E-003 3.062E-003
Am-241 5.45 527 567 8.00 7.500E-003 3.307€-003
Cm-245 6.20 5.36 5.41 1.00 1.250E-003 1.768E-003
. Pu-28 574 552 5.80 9.00 1.125E-002 3.953E-003
Cm-244 578 5.60 5.85 7.00 8.750E-003 3.536E-003
Cm-242 6.10 8.07 6.13 2.00 2.500E-003 2.165E-003
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STL ST LOUIS

STL  Alpha-Spectroscopy STL St. Louis
Background Report : éms’c'ft'?"{ng“é'e,?i’?"
Sample

Analyst: 60040 1:16:55AM  4/26/2005
Sample Name: AV28 Spectrum #1  Analysis #1
Comment:
Batch

Batch Name: April_2005
Description:

Acquisition
Detector: AV28 , SN: ALDR20 Energy Calibration Equation:
Acquisition Start Date: 4/25/2005 11:48;20AM
Live Time: 800.00 min. _ Gain = 7.2598 keV / Ch
Real Time: 800.01 min, Offset = 3,388.96 keV
Calibration Name: Feb2005_AV28 : Quadratic = 0.0000 keV / Ch*

Calibration Date: 2/28/2005 11:00:18PM Efficlency: 0.68% +/- 0.04% TPU(2 sigma)
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Erergy (keV)

General Analysis
Analysis Method: Absolute ROl Analysis, Set Name = 2004_BACKGROUNIEIRIBILibrary: Background ROI Library
Total Background Counts; 381.00
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STL ST LOUIS

Nuclide Summary (ROI)

RegionName Peak Energv StartEpergy  End Enerqy GroggCounts CountRate  CR Uncertainty
(MeV) MeV) (MeV) (CPM) (CPM)
Th-232 39 AT 4.06 5.00 6.250E-003 3.062E-003
U-238 414 393 424 8.00 1.000E-002 3.750E-003
U-2% 435 428 4.48 200 2.500E-003 2.165E-003
Th-230 487 4.40 473 8.00 1.125E.002 3.053E-003
U-234 470 450 480 9.00 1.125€-002 3.953E-003
Pu-242 488 487 493 800 7 500E-003 3.3076-003
Th-228 484 472 £.10 2.00 2.500E-003 2165E-001
Np-237 477 ATS 479 1.00 1.250E-003 1.768E-003
Cm-247 4,96 4.88 5.04 0.00 0.000E +000 1.768E-003
Po-208 490 4.88 491 0.00 0.000E+000 - 1.788E-003
Pu-239 5.15 495 521 3.00 3.750E-003 2.500E.003
Am-243 5.20 5.03 528 3.00 3.750E-003 2.500E-003
U232 523 5.04 537 6.00 7.500E-003 3.307E-003
Th-228 5.41 518 547 6.00 7.500E-003 3.307€-003
Po-210 525 520 5.26 0.00 0.000E+000 1.768£-003
Pu-238 5.44 524 552 6.00 7.500E-003 3.307€-003
Am-241 5.45 527 557 7.00 8,750E-003 3,536E-003
Cm-245 539 536 541 1.00 1.250E-003 1.768E-003
Pu-236 574 552 5.80 2000 3.825E-002 6.847E-003
Cm-244 578 560 5.85 27.00 3.375E-002 6.614E-003
Cm-242 6.10 6.07 6.13 3.00 3.750E-003 2.500€-003
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Alpha-Spectroscopy : 13;'_;-1?;:!1181_ I North

. ' . ider Trail Noi
Analyst. 60040 Sample _ " 1:17:00AM 4/26/2005
Sample Name: AV28 : Spectrum #1  Analysis #1
Comment:

Batch
Batch Name: April_2005
Description:

Acquisftion

Detector; AV29, SN: ALDR21 Energy Calibration Equation:
Acquisition Start Date: 4/25/2005 11:48:21AM
Live Time: 800.00 min. Gain = 7.2598 keV / Ch
Real Time: 800.01 min. Offset = 3,388.96 keV
Calibration Name: MARCH2005_AV29 Quadratic = 0.0000 keV / Ch?

Calibration Date: 3/19/2005 6:47:49AM

Efficiency: 25.44% +/- 0.26% TPLU(2 sigma)

T rrrrriy

3

2 - 1

1 LALE

a -

33\E B 4196 4506 490E 536 5795 6198 BSOE  GEEG
Erergy (keV)
General Analysis

Analysis Method: Absolute ROI Analysis, Set Name = 2004_BACKGROUNIEIOILIbrary: Background RO Library

Total Background Counts: 255.00
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Nuclide Summary (ROI)

GrossCounts CountRate  CR Uncertajnty

RegionName PeakEnergy StartEnergy End Eneray
(MeV) (MeV) (MeV) " (CPM) (CPM)
Th-232 290 377 4.08 2.00 2.500E-003 2.165E-003
uU-238 414 3.03 4.24 4.00 5.000E-003 2.785E-003
U-235 436 a2 4.48 1.00 1.250€-003 1.768E-003
Th-230 467 4.40 473 7.00 8.750E-003 3.636E-003
U234 470 450 480 7.00 8.750E-003 3.5368-003
Pu242 4.88 467 493 8.00 1.000E-002 3.750E-003
Th-228 454 472 5.10 17.00 2.125E-002 5.303E-003
Np-237 4 475 479 0.00 0.0008+000 1.768E-003
Cm-247 4.96 488 5.04 2.00 2.500E-003 2.185E-003
Po-208 4.90 488 491 0.00 0.00QE+000) 1.768E-003
Pu-239 515 405 521 15.00 1.875E-002 5.000E-003
Am-243 52 503 528 15.00 1.875E-002 5.000E-003
U-232 523 504 §.37 27.00 3.3715E-002 8.614E-003
Th-228 5.41 516 547 41.00 5.426E-002 8.101E