
STATE OF COLORADO
DEPARTMENT OF PUBLIC HEALTH

AND
ENVIRONMENT

ORIGINAL FILE COPY

GEORGE E. DAVIS MILL REMEDIATION PROJECT
HMWMD-RAD-01

GATEWAY, MESA COUNTY, COLORADO

PROJECT COMPLETION REPORT

PREPARED BY:

MFG, INC.
3801 AUTOMATION WAY

FORT COLLINS, COLORADO 80525-5734

AND

FRONTIER ENVIRONMENTAL SERVICES, INC.
5171 WARD ROAD, UNIT 1

WHEAT RIDGE, COLORADO 80033-1940

SEPTEMBER 2006



Original File Copy

October 16, 2006

Mr. Robert W. Terry

State of Colorado
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4600 Cherry Creek Drive South
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FRONTIER ENVIRONMENTAL
SERVICES, 3NC.
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Facsimile: (303) 234-9371

Reference:

Subject:

CDPHE RFP Number HMWMD-RCP-01
Gateway, Colorado - Davis Mill Site Remediation

Transmittal of Final George E. Davis Mill Site Completion Report

Dear Mr. Terry:

Pursuant to the Terms and Conditions of the above reference project contract documents;
please find enclosed twenty-five (25) copies of the Final George E. Davis Mill Site
Remediation Completion Report.

Contained within each report is a Compact Disc (CD) copy of relevant project
documents:

* Project Completion Report Text File
* Project Daily Field Reports
* Project Safety Meeting
* Project Photographs
* Project "Bills-Of-Lading"

Contained in Attachment I of the Final Completion Report are the RESRAD Files.

Should you have any questions, you may contact us 303-234-9350.

Sincerely,

Frontier Environmental Services, Inc.
i____Ad for

Daniel S.
President

Cc: Robert Meyer, et. al; MFG, Inc. with Final Completion Report
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COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT
Hazardous Materials and Waste Management Division
NRC Grant No. NRC-06-05-303 Formerly Licensed Sites

SA-1000 SITE CLEANUP REPORT

Licensee: Sinbad Uranium Company / Current owner: Katherine B. Willis
George E. Davis 43201 State Hwxy 141
1017 Lakeside Court Gateway, Colorado 81522
Grand Junction, Colorado 81502

License Number: R-00215 (previously R-00170) license active 16-Dec-55 - 31 -Jul-59
Docket Number: 40-1987

Purpose of report: NRC Grant No. NRC-06-05-303 site cleanup as followup to
NRC Grant No. NRC-06-04-30 1 site characterization and
NRC Grant No. NRC-06-01-301 scoping survey

I: Radionuclides used at site:

A. Determined from files
Uranium ore (including carnotite)

B. Determined from interviews with current or past employees and from site surveys
Interviews with John R. Willis, owner of adjacent property, son of current owner, and son and former
employee of Robert Willis, previous owner and uranium miner/operator/broker
Uranium ore (including camotite), Uranium, Thorium, Radium, related U and Th decay series
radionuclides

II: Affected and unaffected areas (described in detail in the attached consultant's site characterization report)

A. Affected areas (28,300 square meters, or about 6.98 acres, approximately 25% of property)
Hill where mill is located; hillsides; area around hill including adjacent pond
Equipment yard and outbuildings, areas where ore was piled for storage while awaiting sale
Areas used as rental property

B. Unaffected areas (all remaining areas on site; site area is 111,026 square meters, or about 27.435 acres)
Hay field
Treed area at back of property, between hay field and river beaches
Sandy beaches along Dolores River and West Creek
Colo. Dept. of Transportation yard (portion of originally licensed site)

This Department has reviewed all of the measurement data and concurs with the contractor's findings
regarding final (post-cleanup) status of the property.

1II: Field measurements and dose evaluation

The contractor (Frontier Environmental and subcontractor MFG, Inc.) and their subcontractors performed
extensive field and laboratory measurements before, during and after excavation. MFG analyzed the field
data using the U.S. DOE RESRAD v6.22 mathematical model dosimetry program. Several estimates were
made, based on combinations of likely assumptions. Details of data collection and analysis, and of MFG's
findings, are provided in the attached consultant's project completion report.

MFG has estimated that, based on the current property use conditions and analysis by RESRAD, the radiation
dose rate to the present on-site population probably does not exceed 25 mremL/yr above background. This
Department has reviewed all of the survey data, and the input data and site use assumptions that were used in
the models, and concurs with the consultant's findings.

However, because not all contaminated material could be removed within the limitations of the project
budget, the State of Colorado will not be able to release the property for unrestricted use in its present
condition.
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As required by RH 4.61.3 of the State of Colorado Rules and Regulations Pertaining to Radiation Control,
the Colorado Department of Public Health and Environment, working with the Colorado Department of Law
(Office of the Attorney General), will request that the present property owner establish durable, legally
enforceable institutional controls which provide reasonable assurance that the Total Effective Dose
Equivalent (TEDE) from residual radioactivity that is distinguishable from background will not exceed 0.25
mSv per year (25 mrem/y) to an average member of the critical group (the present residential population).

The durable, legally enforceable institutional controls will take the form of restrictive covenants on the
property, signed and agreed to by the property owner, that will be filed with the Mesa County (Colorado)
Clerk and will be linked to all future titles and deeds to the property. Those restrictive covenants are
presently being drafted. If the property owner fails to agree to the restrictive covenants, then this Department
will issue a Radioactive Materials License to the property owner.

IV: Burial or storage locations

There is no radioactive material that has been buried or stored on the site. All remaining radioactive material
consists of contamination in the fabric of the mill buildings that the property owner did not wish to have
destroyed, contaminated surface soil underneath the mill buildings, and contaminated soil that remains below
the water table near the Dolores River. Contamination in the fabric of the mill buildings and of the soil
underneath the mill buildings is minimal; however, contamination in the soil that remains below the water
table near the Dolores River provides the greatest hazard, in the event that the ground in the contaminated
area is used to cultivate crops for direct human consumption or that groundwater from wells in the
contaminated area is used for consumption by humans or livestock, or for irrigation.

V: Photographs

VI: Survey results
A. Area surveys
B. 1. Contaminated areas

2. Unaffected areas
C. Surface contamination sampling points
D. Soil/sediment sampling points
E. Maps and diagrams
F. Radionuclides detected and not detected

NatU 230Th 226Ra' Nath(232Th)

G. Concentrations measured

VII: Site cleanup results
A. Resident and worker populations within

the remaining contaminated area
B. Accessibility of contaminated area to

the public
C. Average gamma surface dose rate in

the contaminated area
D. Estimate of contaminated area

PROVIDED WITH CONTRACTOR'S FINAL REPORT

PROVIDED WITH CONTRACTOR'S FINAL REPORT
PROVIDED WITH CONTRACTOR'S FINAL REPORT
PROVIDED WITH CONTRACTOR'S FINAL REPORT
PROVIDED WITH CONTRACTOR'S FINAL REPORT
PROVIDED WITH CONTRACTOR'S FINAL REPORT
PROVIDED WITH CONTRACTOR'S FINAL REPORT
PROVIDED WITH CONTRACTOR'S FINAL REPORT

PROVIDED WITH CONTRACTOR'S FINAL REPORT

None

Residents, workers and visitors have unrestricted access to
the property
Less than 25 mrem/yr above background

Reduced to Survey Units 3, 4 and 5 in the area described in
the attached letter from Frontier Environmental Services,
Inc., dated December 2, 2006, subject: Transmittal of Final
Site Survey Drawing - Showing Legal Description of Post
Remediation Zone/Unit Locations
No longer applicable
None (subject to covenants restricting use)

E.
F.

Estimate of the total volume of waste
Percentage of contaminated area where
the level of removable contamination
exceeds permissible regulatory limits
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VIII: Discussion and evaluation of results
A. Additional information

Site was surveyed; map of survey results was made
Samples collected; sample analysis results were tabulated
Survey and analysis results provide specific information about the extent and degree of remaining Ra, U

and Th contamination on site
Dose assessment was performed using RESRAD v6.22

B. Discussion and evaluation
Failure to properly terminate radioactive materials license R-00215 (previously R-00 170), license active

16-Dec-55 - 3 1-Jul-59, following its expiration resulted in site use that is was not consistent with the
radiation hazards that were present on the property prior to site cleanup

Site cleanup has made the condition of the site consistent with current site use
RECOMMENDATION: Terminate AEC/NRC license; State of Colorado will enforce restrictions on use

of the property until future site cleanup and/or site characterization justify reduction or elimination of
institutional controls

att: Supplemental CDPHE laboratory reports
MFG, Inc., and Frontier Environmental Services, Inc., George E. Davis Mill Remeediation Project

Completion Report., Project no. HMWMD-RAD-01. September 2006
Frontier Environmental Services, Inc., Transmittal of Final Site Survey Drawing - Showing Legal

Description of Post Remediation Zone/Unit Locations, December 2, 2006

INDICATIONS FOR TERMINATION OF AEC/NRC LICENSE R-00215 (previously R-00 170)

Identity and location of current site owner Katherine B. Willis
43201 State Hwy 141
Gateway, Colorado 81522

Identity and location of original licensee UNKNOWN/NOT TRACEABLE

Cleanup criterion Endpoint not to exceed 25 mrem/yr

History of review of eligibility for CERCLA funding assistance
EPA lID COD980666358
Following a site inspection on 01-Sep-81 the Hazardous Ranking System package was made final on 01-

Dec-1982
Site was not placed on the National Priorities List
Site is not a Federal Facility
Site is a Mines/Tailings site
No (zero) operable units have been assigned to the site, other than sitewide OU 00 used as reference in

discovery/preliminary assessment, site inspection and preparation of the HRS package

att: Printout CERCLIS Hazardous Waste Sites Gateway Vanadium Mill Site Information
Printout CERCLIS Hazardous Waste Sites Gateway Vanadium Mill Actions
Printout CERCLIS Hazardous Waste Sites Gateway Vanadium Mill Aliases
Printout CERCLIS Hazardous Waste Sites Gateway Vanadium Mill Operable Units
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Colorado Department of
Public Health and Environment

George E. Davis Mill Remediation Project
Gateway, Mesa County, Colorado

Final Project Completion Report

I. PROJECT DESCRIPTION

The original scope of work; and ensuing work plan, for the George E. Davis Mill
Remediation Project (Project) provided for the design, radiological remediation
oversight, and on-site construction for the complete remediation of the George E. Davis
Mill Site; located at 43201 Highway 141 (Mile Post 111), Gateway, Mesa County,
Colorado. The remediation work plan included and consisted of necessary site
improvements for the excavation and transportation of radiological material contaminated
soils to the UMETCO Minerals Corporation Uravan Site for disposal. The UMETCO
Uravan facility is accessed off of Colorado Highway 141 approximately 38-miles south
of Gateway; and is located in Montrose County Colorado. A separate contract was
completed between the Colorado Department of Public Health and Environment
(CDPHE) and UMETCO for the on-site management and disposal of project excavated
and transported materials by UMETCO. Frontier Environmental Services, Inc. (FESI) of
Wheat Ridge, Colorado was the selected design build contractor which performed the on-
site remediation activities at the George E. Davis Mill Site. On-site remediation activities
at the Davis Mill Site included partial building decontamination and/or demolition,
regrading, site reclamation, residence area remediation, and other work as may be
required to meet the objectives of the Project's work plan scope.

A. Site History and Background:

As part of an on-going regulatory administrative process; the U.S. Nuclear Regulatory
Commission (NRC) is closing old radioactive materials license files that have not been
properly terminated by the licensees. The George E. Davis Mill Site ("Site") in Gateway,
Colorado, is one such site. The NRC has been mandated by the United States Congress to
facilitate a file closure program for about 150 radioactive materials licenses, most of
which were issued by the Atomic Energy Commission in the 1950s and 1960s. The
program, which is titled "Funding Assistance for Formerly Licensed Sites in Agreement
States" provides grants to* Agreement States for the purpose of reviewing files,
conducting surveys, characterizing and remediating sites formerly licensed by the
Nuclear Regulatory Commission. As part of Phase I of the NRC program, the CDPHE
reviewed files for 12 sites in Colorado, and directed the NRC to close 11 of the files
without further action. In fulfillment of Phase I of the program, the CDPHE conducted a
scoping survey of the George E. Davis Mill Site. Based on the results of the scoping
survey, on April 30, 2004 CDPHE submitted a proposal to the NRC to conduct
characterization of the Site. On September 16, 2004, the NRC awarded a grant to the
CDPHE for the "Site Characterization of the George E. Davis (Gateway, Colorado) Mill
Site." The initial scoping survey and the site characterization were Phases I and II of a

CDPHE - Davis Mill Remediation Completion Report Page 1 of 50
September 2006



three phase project. The site remediation was partially completed by the full
implementation of the Project's Work Plan. Implementation of the Project's Work Plan
was Phase III of a three-phase CDPHE project that was administrated by the U.S. Nuclear
Regulatory Commission Funding Assistance for Formerly Licensed Sites in Agreement
States SA- 1000.

Phase I of the project was completed under U.S. NRC Grant no. NRC-06-01-301 for File
Reviews and Initial Surveys of Eleven NRC Formerly Licensed Sites. The Site
Characterization, Phase II, was completed under U.S. NRC Grant no. NRC-06- 04-301
for Site Characterization of the George E. Davis (Gateway, Colorado) Mill Site. Phase
III was awarded and contracted to FESI by CDPHE and was funded by U.S. NRC Grant
Number NRC-06-05-303 for Site Remediation of the George E. Davis (Gateway,
Colorado) Mill Site. Phase III was partially completed in July 2006. Areas not fully
remediated are those radiological contaminated soils found beneath the Davis Mill Site
mill building and two mill support buildings; non-excavatable radiological soils found in
direct contact with localized site ground water; and radiological affected soils found deep
(in excess of 6-feet) beneath specific site residence mobile home foot-prints.

B. Scope of Work:

In order to achieve a timely and cost effective remediation of the Gateway - Davis Mill
Site Remediation site, CDPHE had a portion of the contaminated soils located at the
Gateway - Davis Mill Site removed and disposed of off-site at the UMETCO Uravan
Facility. FESI provided the environmental professionals necessary to execute the
environmental remediation plan describing this Project's site remediation. In April 2006
FESI initiated the implementation of the work plan with the excavation and disposal of
approximately 17,200 cubic yards of contaminated soils as the bulk of the cleanup. The
original project volume estimate of radiological contaminated soils at the Davis Mill Site
was 14,000 cubic yards. The project's scope of work included all ancillary or peripheral
tasks necessary to implement the scope of work; and as such the temporary relocation of
selected residences and decontamination, to the extent practicable, of selected site
radiological contaminated buildings. The project included post cleanup verification
surveys and calculation and presentation of any post cleanup site risk that might still
remain. The results of post site remediation verification radiological surveys are found in
Attachment A of this Completion Report. All deliverables for this project will be
submitted to the Nuclear Regulatory Commission (NRC) by the State of Colorado -
CDPHE. Final acceptance by the CDPHE will be subject to approval and acceptance of
this Project Completion Report by the NRC and the State of Colorado. A design-build
method of construction was selected in an attempt to maximize project budget for the
timely and cost effective implementation of the Remediation Work Plan for the Gateway
- Davis Mill Site. CDPHE had previously engaged consulting services to conduct a site
characterization/planning study, which resulted in the Preliminary Cleanup Plan Report,
dated March 25, 2005, and the Site Characterization Summary Report, dated March 25,
2005, that contain more detailed information about the site and desired remediation of the
site. This information was used in the development of the Project Work Plan.

CDPHE - Davis Mill Remediation Completion Report Page 2 of 50
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C. Design-Build Concept:

CDPHE selected a Design-Build concept to provide professional design, management
and construction services for the design and construction of the Gateway - Davis Mill
Site remediation. The Design-Build concept centers on utilization of a Design-Build
Entity (FESI) who has assembled and leads a team composed, of the Professional
Engineers and Health Physicists form MFG, Inc. and other supporting consultants as
required; and transporter(s) all under contract to FESI. In a client and owners
representative role, CDPHE representatives are a part of the Design Build Team. During
the pre-construction/design phase, FESI provided the required planning and documents
and utilized the skills and knowledge of remediation and construction and managed the
design and provided pre-construction services (i.e., develop schedules, prepare
construction plans and specifications, subcontract work, etc.). During the
remediation/construction phase, FESI coordinated with its Team Partners to assure proper
implementation of the Project work plan objectives as well as provided
remediation/construction services and management of the project (including the timely
procurement and management of all trade contracts throughout the
construction/remediation phase). It was the responsibility of the Project Team to provide
the necessary services/work which included, but are not limited to the following:

1. Development of a complete project design and provide all required services in
accordance with the RFP, CDPHE standards, and all applicable codes and
regulations;

2. Provide all design and construction services necessary to implement the goals of the
project, including but not limited to health physics protocols; engineering (civil,
structural, environmental and safety design services) and any required specialty
design consultants as required; construction services included scheduling,
construction administration and management;

3. Oversee the complete design and remediation/construction processes;
4. Develop work schedules and coordinate project activities to meet project timelines;
5. Coordinate/communicate the activities of the Project Team throughout the design and

remediation/construction process;
6. Construct the project as contracted;
7. Design and remediate/construct the project within the total modified contracted

project budget. This includes design, planning, construction administration,
excavation and transportation of the contaminated soils, building cleanup and
demolition, temporary residence equipment and livestock relocation, regrading and
reclamation, verification surveys, and any construction fees, and other soft costs.

The Davis Mill Site Remediation Project Team and lines of responsibility are illustrated
on Figure 2 and can be found as an attachment to this completion report.

In support of project completion report; daily project activities were summaries and
documented by means of various daily reports; safety briefings; sign-in sheet and project
photographs. Electronic copies of daily project documentation are attached to this
Completion Report as compact disc files. These electronic files can be found in:

CDPHE - Davis Mill Remediation Completion Report Page 3 of 50
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Compact Disc - Archive Files listed as:
George E. Davis E. Davis Mill Site RESRAD Files
Project Site Photographs
Daily "BILL-OF-LADING" - Load Tickets
Daily Project Field Reports
Daily Project Sign-In Sheets
DAILY SAFETY MEETING SUMMARY &-SIGN-IN

II. LOCATION:

The remediation work shall be located at the George E. Davis Mill Site located at 43201
Highway 141 (Mile Post 111), Gateway, Mesa County, Colorado. The UMETCO Uravan
facility is located off Highway 141 approximately 38-miles south on Colorado Highway
141 of Gateway, Colorado; and located in the town of Uravan, Montrose County,
Colorado. See Figure 1 for an illustration of the George E. Davis Mill Site; Gateway,
Mesa County, Colorado.

III. PROJECT OBJECTIVES:

The objectives for the project were to:
* Remove soils that exhibit radioactivity above the background range and dispose of

them at UMETCO Minerals, Uravan, Colorado site. The UMETCO facility is located
approximately 38-miles south of Gateway, Colorado on Colorado Highway 141.

0 Perform the Project expeditiously and within allotted timeframe and as necessary to
complete disposal of the contaminated materials by July 31, 2006 (revised closure
date for the UMETCO facility).

* Perform the project in compliance with all state and federal laws and regulations,
including compliance with state Radiation Control Program requirements and federal
Nuclear Regulatory Commission (NRC) requirements.

0 Perform the remediation of the Project in a manner that is acceptable to the property
owner of the site (Mrs. Kathryn Willis) and includes appropriate coordination with
the owner and the actions needed to temporarily relocate persons and animals as
necessary during the cleanup.

" Regrade and complete the cleanup in a manner that completes the remediation
activities with appropriate site grades and configuration.

" Prepare remediation plan to guide the implementation of the project and serve as
documentation of the work performed.

" Perform verification surveys that demonstrate the condition of the completed site
remediation, and provide as-built information documenting the project as
implemented.

" Document and photograph daily field project activities. Specifically, document with
a summary of daily site activities, including items of issue; daily project personnel
attendance as witnessed by a daily project field personnel log-in and log-out time and
personal radiological scan summary; and a daily project safety briefing summary
report. See project daily reports found on the attached compact disc.
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IV. DESCRIPTION OF THE CONTAMINATED MATERIAL

The volume and weight of material based on data presented in the Site Characterization
Summary Report for the George E. Davis (Gateway) Mill Site dated March 25, 2005, is
estimated to be approximately 10,300 cubic meters (13,444 cubic yards) of material
which exhibits radioactivity above the background concentration. The purpose of this
project is to remove this in-place material and transport it to the UMETCO Uravan
facility for management and disposal. FESI's Scope of Work and contract with the
CDPHE was based on the rounded number of 14,000 in place (or bank) cubic yards; with
a Phase II Study calculated density of 1.4 tons per cubic bank-yard. Loose cubic yards or
compacted cubic yards as placed in the disposal location were not to be used as a means
of calculating amount of work performed or payable. As an interim means to calculate
radiological material excavated; soil density conversions were used to determine
approximate bank yards excavated; i.e. 1.4 tons per cubic bank-yard. Based on a
conversion factor of 1.5 grams per cubic centimeter for sandy loam, the estimated dry
weight of the material is 15,450 metric tons (17,000 short tons). Based on the presence of
an estimated additional 10 percent by weight moisture, the total weight to transport is
estimated at 17,000 metric tons (18,700 short tons).

As a result of actual field excavation methodology and the use of front-end loader
equipped with a load-cell to assure transport vehicle weight management for highway
access and to provide an interim method of calculating daily cubic bank-yard excavated
and managed; the actual soil density was calculated to be 1.27 tons per bank-yard.
Specifically; 936-loads (21,844 tons) were transported from the Davis Mill Site to the
UMETCO Facility site in Uravan, Colorado; with a final fill/cut topographical survey
volume of approximately 17,200 cubic-yards

The Radionuclide Activity of the material based on data presented in the Site
Characterization Summary Report for the George E. Davis (Gateway) Mill Site dated
March 25, 2005, has an estimated average radionuclide activity of: U-238 decay chain
radioisotopes: 33 picoCuries per gram each x 14 isotopes =462 pCi/g, U-235 decay chain
radioisotopes: 1.5 pCi/g each x 11 isotopes = 16.5 pCi/g Th-232 decay chain
radioisotopes: 1 pCi/g each x 10 isotopes = 10 pCi/g Therefore, the estimated average
total activity is 489 pCi/g. Other contaminated materials include portions of the Mill
building and associated sheds. Materials other than soils must be properly sized to
conform to UMETCO's license requirements.

V. SCHEDULE

Project completion time was of the essence. CDPHE initially required that site
remediation tasks be completed by June 30, 2006. However and due to UMETCO site
access issues, and UMETCO Site remediation activities; the Project transportation and
completion schedule was affected. In summary the project schedule is:
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* Contract Signed by FESI on March 6, 2006 and by the State of Colorado on March
28, 2006

* Notice to Proceed Issued by CDPHE on March 29, 2006
" Preconstruction/Design Complete March 31, 2006
" Field Mobilization of Project Equipment and Personnel; March 22, 2006
* Relocated Property Owner Equipment & Livestock; March 27, 2006 to April 23,

2006.
* Began Excavation and Stock Piling of Radiological Impacted Site Materials & Soil;

April 24, 2006.
* Initial Shipment of Radiological Material Transported to UMETCO; May 2, 2006
* Excavation and Transport of Radiological Impacted Materials with Last Shipment for

Disposal at the UMETCO Uravan, Colorado Facility; June 21, 2006
* Reclamation and Physical Remediation/Construction Completed June'27, 2006
" Project Closeout reports October 15, 2006

Other contracts related to the project and/or site activities were pursued independently by
CDPHE. CDPHE has contracted directly with UMETCO Minerals Corporation for
receipt and disposal of the contaminated solids. No other contracts were issued by
CDPHE.

The project schedule included regularly established job coordination meetings
participated with FESI, its Subcontractors, UMETCO and CDPHE. Once the project was
initiated with the remediation phase; job coordination meetings were held in Gateway,
Colorado on a need be basis. Daily meeting were held with FESI Staff and MFG, Inc.

CDPHE and State Buildings Programs representatives may conduct routine inspections
on the project site during the course of remediation/construction. The CDPHE project
manager (Mr. Robert W. Terry; CDPHE Radiation Management Program) served as the
liaison between the Project Team and CDPHE for the day-to-day coordination.

Contract plans, drawings and specifications were approved by the CDPHE and State
Buildings Programs prior to the start of remediation/construction. The Project Team was
responsible for obtaining all the necessary approvals and/or permits.

The completion end date for the project was amended to October 15, 2006 with the
issuance of this Completion Report. Site remediation/construction activity was
completed with off-site disposal on June 21, 2006, even though CDPHE's arrangement.
with UMETCO provided that disposal at the UMETCO facility was to be complete
before or on June 30, 2006.
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VI. DAVIS MILL REMEDIATION WORK PLAN

A. Design and Project Planning:

FESI and MFG, Inc. completed the development of the following project documents and
site specific remediation/construction plans. A copy of each was included as part of the
Project Specific Work Plan as its own stand-alone set of Project Documents.
1. FESI obtained written permission from property owner to enter the Site and conduct

the work. A copy, of this written agreement is presented in Attachment A of the
Work Plan.

2. FESI submitted to CDPHE-WQCD an application for construction stormwater
permit. A Colorado Discharge Permit System - Stormwater Certification COR-039
754, Mesa .County; Gateway - Davis Mill Remediation was issued on March 28,
2006. A copy of this permit and the Davis Mill Remediation Stormwater
Management Plan are presented in Attachment B of the Work Plan.

3. FESI prepared project and site specific planning documents for the project, these
include a project schedule; an remediation/construction plan (indicating who will do
what, responsibilities, and indicating how communications will be handled) -
contained and described in the Work Plan; and a Radiation Health and Safety Plan
(RHSP). A copy of the RHSP is included as Attachment C of the Work Plan.

4. FESI submitted to the State of Colorado Department of Transportation - Grand
Junction Region; an application for Special Use Permit for highway access and
neighboring CDOT site yard access. On April 3, 2006 CDOT issued a Special Use
Permit (Permit Number 12,996) to FESI pertaining to Colorado Highway 141 access;
and the associated work at the Davis Mill Site with access to the CDOT Gateway
facility yard. A copy of the Special Use Permit is attached to the Work Plan as
Attachment D.

5. FESI prepared a Traffic Control Plan for the Davis Mill Remediation Project. The
Traffic Control Plan was developed in accordance with the project scope of work and
to meet the conditions of the CDOT Special Use Permit discussed in paragraph VI.4
of the Work Plan. A copy of the project Traffic Control Plan is included in the Work
Plan as Attachment E.

6. On April 12, 2006; FESI met with UMETCO and RECON personnel to discuss
project schedule and the project's transportation plan and traffic schedule.
Representatives of CDPHE (Robert W. Terry), MFG, Inc. (Janet Johnson, Randy
Whicker, and Craig Little) and Sutherland Brothers, Inc. (Bob Sutherland;
Transporter) were in attendance at this meeting. A project specific Bill of Lading was
developed for transport custody control and material transfer information. The actual
average number of transport-loads was 28-loads per day of site material transported to
the UMETCO facility each work day utilizing an average of 7-transport vehicles. A
copy of the project specific Bill-of-Lading is included in the Work Plan as
Attachment F.

7. FESI prepared project specific design documents as discussed in the Work Plan.
FESI's sub-contractor Inter-Mountain Engineering, LTD provided site specific
topographical surveys for cut and fill calculations and a corresponding site drawing.
The site topographical drawing (0.5-foot contour interval) was presented as
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Attachment G to the Work Plan. This topographical survey data along with the post-
remediation survey data was used to calculate cut volumes for materials removed
from the Davis Mill Site as a result of implementation of the scope of work
objectives.

8. MFG, Inc. performed a site specific radiation survey as a reference of pre-remediation
activity. A copy of the site radioactivity scan survey is illustrated in Attachment H
of the Work Plan.

9. MFG, Inc. developed a Davis Mill Site specific sampling and analysis Plan (SAP)
which outlines the methods that will be used to evaluate remediation activities of
performance meeting the project objectives. A copy of the SAP is presented as
Attachment I to the Work Plan.

The above described planning documents were transmitted with the Work Plan to
CDPHE for approval. On March 23, 2006 the site Work Plan was approved by CDPHE.

B. Site Remediation

The following project tasks were implemented as described below:

1. Frontier Environmental Services, Inc. (FESI) provided for project mobilization of
construction equipment; site security control; establishment of a field office;
decontamination trailer; temporary electrical power; personnel and tools. FESI
established decontamination facilities, equipment areas, site management and field
laboratory facilities for MFG, Inc. The project office/laboratory complex was
outfitted with temporary sanitary facilities. Site communications was provided for by
satellite telephone and local telephone service. The project decontamination trailer
was equipped with lockers for storage of "street clothing".

2. FESI made provisions with the agreement of the property owner (Mrs. Kathryn
Willis) for the relocation of persons, livestock and equipment located in the areas
requiring cleanup to other areas on the property.

3. FESI provided for the survey of the pre-excavation post-excavation topography of the
site by a professional land surveyor (Duane Fehringer, PLS, PE of Inter-Mountain
Engineering, LTD.) and establishment of background radiation levels and soil
radionuclide concentrations by a qualified radiation specialist (Randall Whicker of
MFG, Inc.). Site survey control was "tied" to existing survey control located adjacent
to the site; i.e., CDOT survey monument (Highway 141) and USGS Dolores River
Gauging Station survey monument. See ATTACHMENTS C and D, respectively.

4. FESI provided equipment and personnel to implement the remediation of the Davis
Mill site including selected areas surrounding residences and other site structures.
Physical cleaning of the Mill building and associated sheds was partially
accomplished concurrent with site remediation activities.

5. FESI mobilized earth moving equipment [CAT 330 Excavator; CAT 950 Front-End
Loader(s) and CAT-D6-N Dozer] for the systematic excavation and seven (7)
transport vehicles per day; even though ten (10) over-the-road transport vehicles were
contracted for; were made available for the off-site shipment of elevated radionuclide
soil materials. All cleanup activities were overseen by FESI and MFG, Inc. and who
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monitored the work methods and progress. Silt fences and other erosion protection
devices were installed as required by the planning documents (Stormwater
Management Plan). FESI staked the outlines of the areas where soil was to be
removed, highlighting where removal to different depths expected to be required to
reach the cleanup criterion. Dust control procedures were implemented to control
exposure. Standard dust control measures typical to the construction industry were
anticipated, i.e. spraying with water. Prior to leaving the Project Site, transport trucks
were inspected and if necessary decontaminated for highway access. Qualified FESI
and/or MFG, Inc. radiation personnel verified status of decontamination of transport
trucks or equipment that left the Project Site.

6. FESI provided for the efficient loading of transport vehicles at a specially managed
loading and decontamination/inspection pad. A bill-of-lading for the materials being
transported was. issued for each load.. Each transport vehicle was radiologically
scanned and if necessary decontaminated prior to departure from the site. See
Compact Disc Record File containing "Bills-of-Lading" (BOL).

7. FESI and Inter-Mountain Engineering, LTD (Duane Fehringer; PLS, PE) prepared the
post-excavation topographic survey of the site for purpose of establishing quantities
transported and disposed. In addition, FESI outfitted the CAT 950G Front-End
Loader with a load-cell, which allowed for the routine tare of each transport vehicle
loaded. This weight was used to evaluate the day-to-day amount of material
excavated and transport in relation to the overall expected materials to be managed by
the Project scope of work.

8. FESI provided equipment and personnel that facilitated the final Site grading
including fill of on-site areas. Initial site topographical and post-remediation surveys
will be used to establish final site grading to promote site stormwater drainage similar
to pre-remediation drainage patterns. The impacted areas that are subject to erosion
were managed consistent with the Stormwater Management Plan and Permit to
prevent erosion and result in an acceptable finally stabilized site.

9. FESI has repaired and/or replaced of disturbed or temporarily removed fences
concurrent with the property owner.

10. FESI managed on-site generated cleanup and disposal of wash water and
miscellaneous materials with the materials excavated and removed from the site.
Decontamination water was allowed to evaporate in containment basins down-
gradient of the Mill Structure. Residues from decontamination activities were
managed with other materials designated for transport to the UMETCO facility in
Uravan, Colorado.

11. FESI provided for the unconditional release decontamination and demobilization of
remediation/construction equipment and decommissioning of the field facilities by
the systematic cleaning and radiological scanning of site specific remediation
equipment. Residues from equipment decontamination were managed with other
materials transport to the UMETCO facility in Uravan, Colorado.

12. FESI provided for the relocation of persons and livestock back to the Davis Site in the
approximate pre-remediation location(s).

0
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C. Sequence of the George E. Davis Mill Site Remediation

FESI implemented the Project scope of work in a sequenced manner which facilitated the
effective and efficient removal of radiological materials of concern at the Davis Mill Site.

The sequence of site activities was:
1. To provide the initial site radiological scan to validate initial site characterization

results and to establish remedial areas and their delineation from non-remediation
areas;

2. To construct off-site stormwater control features pursuant to the CDPHE Stormwater
Permit;

3. To construct temporary access/egress through the Gateway, Colorado CDOT Facility
Yard;

4. To relocate property owner materials and equipment to designated non-remediation
areas;

5. To construct temporary livestock pins and fenced areas for the relocation of livestock
by the property owner during site remediation;

6. To construct decontamination retention catches for equipment decontamination and
Davis Mill structure pressure wash water collection;

7. To excavate and consolidate Davis Mill Site radiological containing materials for
transport material load-out and transport;

8. To decontaminate by pressure washing the interior portions of the Davis Mill
Structure and associated out-buildings;

9. To relocate resident property materials and equipment from remedial areas to
temporary locations to facilitate site remediation surrounding residences, and;

10. To excavate residential soils and re-location of resident's property.
11. To collect and analyze site remediation verification soil samples for final site status

assessment.
12, To perform final site radiological scan and topographical surveys and report on the

completion status and land use limitations as a result of the implementation of the
Project Work Plan.

VII. FINAL SITE REMEDIATION COMPLETION REPORT

A. INTRODUCTION - FINAL PROJECT COMPLETION REPORT

FESI and MFG, Inc. have prepared this Completion Report and Final Site Completion
Report using criteria specified by CDPHE. The final report summarizes the final
remediation radiological status of the George E. Davis Mill Site soils and building
features.

This section of the overall Project Completion Report to the Colorado Department of
Public Health and Environment concerning remedial activities at the George E. Davis
Mill Site, Gateway, CO, in the spring and early summer of 2006, presents general
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background, methods, activities, and results related to radiological aspects of project
HMWMD-RAD-01.

A. 1 Radiological Support Services for Remedial Activities

MFG Inc., of Fort Collins, CO provided sub-contracted radiological services for Frontier
Environmental Services, Inc (FESI) of Wheat Ridge, CO in support of the 2006 cleanup
of the Davis Mill Site in Gateway, CO. This support included authorization for FESI and
its sub-contractors to conduct remedial activities involving radioactive materials in the
State of Colorado under MFG's radioactive materials license with the Colorado
Department of Public Health and Environment (CDPHE). In accordance with the terms
of MFG's radioactive materials license and the project Work Plan (FESI 2006), MFG
provided radiological oversight for the Davis Mill Site cleanup including implementation
of a radiation health and safety protection program. Consistent with the scope of work
described, in the project Work Plan, MFG also provided 1) radiation detection and
measurement instrumentation, 2) guidance with respect to radiological aspects of the
cleanup, and 3) verification of the results of the cleanup with a final radiological status
survey after completion of remedial activities.

A.2. Radiological Cleanup Criteria

As detailed and justified in Attachment I of the Work Plan (FESI 2006), the site-specific
cleanup criterion for remedial activities at the Davis Mill Site. was a net (above
background) Ra-226 concentration of 2.6 pCi/g. This criterion, known as the derived
concentration guideline level (DCGLw) in MARSSIM, the Multi-Agency Radiation
Survey and Site Investigation Manual (NRC, 2000), was derived from a RESRAD
analysis as the average site Ra-226 concentration expected to equal the specified dose-
based release criterion of 25 mrem/yr above background (excluding the radon pathway)
under a rural residential land use scenario. The analysis assumed that all uranium decay
series radionuclides are in equilibrium. Based on the 2005 characterization survey
conducted by Carter & Burgess, Inc. (Carter & Burgess, 2005), the upper range of
background for Ra-226 based on gamma-spectroscopy measurements was 2.8 pCi/g.
This resulted in a gross cleanup criterion of 5.4 pCi/g Ra-226. This criterion was used as
a benchmark in guiding remedial activities.

As described in Attachment I of the Work Plan, the protocol for evaluation of results
stated that if all final status survey soil sampling measurements in a given survey unit fell
below this criterion, the survey unit would qualify for unrestricted release from the
existing radioactive materials license attached to the site. If some samples did not meet
this criterion, then in accordance with guidelines found in MARSSIM, the Wilcoxon
Rank Sum Test (WRS) would be used as specified to evaluate whether or not the median
gross concentration in the survey unit was statistically greater than the median of
background plus the net DCGLw (i.e. background reference area median + 2.6 pCi/g).

In addition to evaluations of each survey unit against the DCGLw, any areas identified by
gamma scans as having potential for elevated Ra-226 levels, would be sampled and
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evaluated against a secondary "hot spot"- criterion. To develop this secondary criterion,
termed DCGLEMC in MARSSIM, RESRAD wasý used- to calculate site-specific area
factors for Ra-226. An example calculation of an area factor and DCGLEMC for the Davis
Mill Site are as follows:

Ra-226 Area Factor . - .10000 m 2 dose / 100 m2 -dose "

, . (24.18 mrem)/(10.45 mrem) .

=2.3

DCGLEMC = (net DCGLw x AF) + background

=(2.6 pCi/g x 2.3) + 2.8 pCi/g

= 8.8 pCi/g

Thus, 8.8 pCi/g represents the average Ra-226 concentration- within a 100 m 2 area that
would result in an'above~b ackground'dose of 2±5: inrem/yr (assuming the surrounding area
is below the DCGLw). If calculations,' show that all hot spots in, .a survey unit, in
combination with the general average concentration, result in a dose in excess of this
criterion, the survey unit would fail the- secondaty requirement for unrestricted -release.

As will be presented and discussed later in detail, the final status survey results revealed
at least some individual measurements in each survey unit exceeded- the.5.4 pCi/g gross
DCGLw and in some cases "hot spots" exceeded DCGLEMC criteria as well.' As a result;'
the "upper range" of background concept was abandoned in favor .of the more*
conservative approach of using a mean value for background as actually measured by the
on-site soils lab (2.1 pCi/g). * All further statistical comparisons between survey units and
background used mean or median values, measured by the same analytical system,, in
accordance with MARSSIM guidelines.

A.3 Radiological Measurements

A.3.1 Excavation Support: Gamma Surveys

Gamma survey instruments used to guide 2006 Davis Mill Site excavation activities
involved 2x2"- Ludlum Model 44-10 Nal detectors coupled to Ludlum Model 2350 rate
meters. These surve' instruments were used (without shielding) to verify the horizontal
extent of areas on the Davis Mill Site requiring cleanup (as estimated both by the Carter
& Burgess Characterization report and MFG's independent 2006 pre-cleanup gamma
survey) and to guide the vertical extent (depth) of excavathion required 'to achieve
compliance with the cleanup criterion.

In 2005, a statistical correlation between Ra-226 concentration (pCi/g) and gamma
exposure rate (uR/hr) was developed by MFG during cleanup of a uranium mill site in
Washington State (using the same detector/meter system employed at the Davis Mill
Site). Analysis of that relationship indicated that an unshielded gamma exposure rate
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reading of 30 uR/hr at about 2 feet above the ground surface indicated a 95% probability
that surface soils in the general vicinity below the detector would have Ra-226
concentrations less than 6 pCi/g (the gross cleanup criterion for that site).

In the absence of a site-specific correlation, a 30 uR/hr gamma "cut-off" reading was
initially used to guide cleanup activities at the Davis Mill Site. Shortly after the cleanup
began, however, a new cut-off value was established for site-specific field conditions at
the site to better reflect soil Ra-226 concentrations expected to fall below 5.4 pCi/g. A
cut-off with a 95% probability of compliance was estimated at about 18 uR/hr, however,
such a low value could have resulted in a large amount of background level soils being
cleaned up. Given budgetary limitations on the amount of soil that could be removed
during the Davis Mill Site project, a new cut-off of 25 uR/hr was selected as a reasonable
compromise. This is consistent with the literature value of 1.9 gR/hr per pCi/g above
background for the U-238 decay series in equilibrium (Huffert, 1995) and with a
correction factor of 0.66 for energy dependence of NaI detectors.

Frontier Environmental Services personnel were instructed in the use of gamma detectors
employed for remediation support. This included discussions of how to help distinguish
between elevated gamma activities residing immediately below the detector versus
"shine" (scattered gammas) from adjacent areas. All detector/meter pairings used for
remediation support surveys were in current calibration with the manufacturer at the time
of use. Daily QC measurements were not conducted for cleanup support detectors - the
only detector/meter pairing subject to QC measurements before each use was that used
for GPS-based gamma mapping surveys (backpack surveys) because backpack surveys
comprised the permanent and official record of the site's gamma status.

A.3.2 Verification: Gamma Mapping Surveys

In addition to the remedial action support surveys used to guide excavations on a daily
basis, GPS-based gamma mapping surveys (backpack surveys) were periodically
conducted using a data collection system that records UTM and gamma data
simultaneously along with date and time (Figure 1). Backpack surveys are
different from remedial action support surveys in that data are recorded and
mapped to allow subsequent visual assessment of gamma exposure rate status
at the time of the survey.

Gamma mapping surveys were conducted before, during, and after the
cleanup to allow visual assessment of the effectiveness of the cleanup. Pre-
cleanup gamma mapping surveys recorded the initial gamma exposure rate
status of the site using the same equipment that used to conduct the final
status survey. This pre-cleanup survey was also used help to further define
areas requiring excavation.

Backpack scanning coverage was at or close to 100% in all survey units for Figure 1. Photo of
the GPS-based

pre-cleanup and final status gamma mapping surveys. Exceptions were backpack scanning
made for any areas within a survey unit that posed an unacceptable safety system
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risk to scanning personnel (elg. extremely rough terrain), or where scanning was not
possible due to existing structures, large debris, or certain vegetation (e.g. trees, thick
brush, etc.). Gamma mapping surveys were also conducted across areas of the site other
than the survey units, but scanning coverage was not always maintained at 100% in these
areas.

Daily QC measurements for the detector/meter pairing used in the backpack scanning
system involved recording the average value of twenty 1-second exposure rate readings
on a log sheet for both background and a check source (a Cs-137 button source).- The QC
measurement location and geometry was the same each day as initially established in
developing respective control limits for this specific instrument pairing. A hand-held
Garmin iQue PDA instrument, programmed by MFG to automatically calculatethe mean
and standard deviation of 20 successive readings, was used to simplify the daily QC
procedure and reduce the potential for human error. Readings within ± 3 standard
deviations from the mean of at least 10 initial control chart measurements indicated that
instruments were working properly. However, as MFG has :experienced. at'other site
cleanup projects, fluctuations in ambient Rn-222 levels due to climatic variability (e.g.
barometric pressure changes) or a general reduction in -background radiation as the
cleanup progresses due to sourc e: terin material'being reminved from the site, can lead to
readings outside control limits even though ,the instruments- are functioning properly.
Instrument control charts were thus periodically updated to- include recent measurements
on a "moving average" basis to reflect these additional temp'oral sources of background
variability. Calibration certificates, daily QC log sheets, and/or control charts for all
radiological instrumentationfiused on the project are included in Attachrient .J. .

A.3.3 Soil Sampling and Analysis

The primary analytical evidence of -compliance with the Ra-226 cleanup criterion' for
individual soil samples at the Davis Mill Site was based on Nai gamma spectroscopy
results generated in an on-site soils lab. This soils lab (Figure 2) was housed in an on-site
trailer provided by. FESI, for. the duration, of the. project, with respective functions that
included sample preparation, sample analysis, data recording, and data management.
MFG also performed on-site Radiation Safety Officer (RSO) duties out of this'on-site
laboratory in accordance with the radiation safety plan.
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Figure 2. On-site soils lab: MCA counting system (left), soil processing station (right).

A.3.3.1 Soil Sample Collection and Preparation

* Surface soil samples were collected in a manner consistent with the cleanup criterion
(over a soil depth of 15 cm to represent an average corresponding concentration).

* The number of surface soil samples collected and respective locations within each
survey unit was determined according to MARSSIM protocols. Following the DQO
process described in MARSSIM, a minimum of 22 samples were collected in each
survey unit for statistical comparison against a minimum of 22 samples that were
collected in the background reference areas.

" Samples for three subsurface depth profiles were collected in areas demonstrated to
have high gamma exposure rate readings at the site prior to, and/or after, the cleanup.
These areas were all located in Survey Units 2 or 3 because of proximity to residents
living on the property.

• UTM coordinates were taken at each sample location with a GPS instrument and
recorded for mapping purposes.

* Samples were dried in ovens at about 1800 C then sieved as necessary to remove and
discard any rock fraction greater than 1 cm diameter. Because Ra-226 has greater
association with smaller soil particle size fractions, omitting the larger rock fraction is
conservative.

" Aliquots of homogenized samples were weighed and placed in counting tins. The tins
were sealed with electrical tape before counting. All counting was performed the
same day samples were sealed.

" At each stage of sample collection and processing, equipment was thoroughly cleaned
to prevent cross-contamination.
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A.3.3.2 Soil Sample Analysis: Nal-based Gamma Spectroscopy

On-site soils lab instrumentation for Ra-226 analysis in soils samples included a 3x3 inch
Ludlum® Model 44-20 Nal detector coupled to a PC-based URSA-II® multi-channel
analyzer (MCA) system. The system was the same as that developed for the cleanup of
the Dawn Mining Company uranium mill site in Spokane WA in 1995 (Whicker et al.
2006). The MCA unit is small and portable and was run from an equally portable lap-top
computer. Both sample and detector were shielded from background radiation during
counting using a series of lead rings and plates.

Based on previous determinations of optimal sample count time that balances the number
of samples that can be analyzed per day against the need to achieve sufficient accuracy
(i.e. optimization of spectral resolution, counting statistics, and system detection limits
relative to the cleanup criterion), sample count time was 20 minutes. An average
Minimum Detectable Concentration (MDC) limit for this analytical method was

.calculated to be 0.7 pCi/g at the Davis Mill Site location using methods described in
Principles of Radiological Health and Safety (Martin, 2003), and based on measurements
of NIST-certified 226Ra soil reference material standards and a background soil sample
from the site.

Estimation of 226Ra activity concentrations involved analysis of the number of counts
within three energy regions of interest (ROI's) in soil sample gamma emission spectra.
These ROI's encompass energy peaks for short-lived 226Ra decay chain progeny
including 2 14 Pb (295 and 352 keV) and 2 14Bi (609 keV).

Because 222Rn, a noble gas with a half life of 3.8 days, is an intermediate nuclide between
226Ra and these decay chain progeny, and because the duration of the project was limited,
on-site measurements after approximate secular equilibrium between 222Rn and 226Ra
could be achieved (e.g. 21-day counts) was not possible. Instead, counts were taken
before significant 222Rn ingrowth in sealed samples could occur (0-day counts).

Previously established calibration curves, adjusted with site-specific measurements of
secondary soil reference material standards to account for differences in background
radiation, as well as statistical relationships between 0-day on-site Nal measurements and
21-day high-purity germanium (HPGe) results from Energy Laboratories Inc. (ELI) in
Casper, Wyoming, were used to generate "full-ingrowth" 226Ra estimates without any
222Rn ingrowth waiting period. Ten percent of all soil samples were sent to ELI for

secondary Ra-226 analysis using HPGe gamma spectroscopy. Results from the ELI
analyses were used to ascertain the accuracy of this adjustment and modify it accordingly
prior to final data analysis and reporting. Sealed samples retained on site during the
project were not archived after Nal analysis, but samples sent to ELI were. Confirmatory
samples were also collected and analyzed by the CDPHE at some of the same locations
sampled by MFG during the final status survey.
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Because Nal-based radionuclide quantification by MFG's on-site soil lab was based on
previously established statistical relationships with corresponding HPGe measurements
performed by ELI, quality assurance is partially related to ELI's accreditation and QC
protocols. ELI is certified by the EPA as well as by seven different states. The
laboratory follows strict chain of custody protocols, uses NIST-certified standards for
instrument calibrations, and performs measurements on EPA or other certified reference
material standards with each set of client samples to provide information on measurement
accuracy. ELI also performs duplicate analyses on 10% of all client samples to provide
information on measurement variability. MFG observed details of these QC protocols
during a visit to ELI's Casper, Wyoming in June, 2005.

A NIST-certified 13 7Cs source was used to energy calibrate the on-site Nal counting
system at the beginning of each day and to monitor the system for spectral drift every 1-2
hours. MCA fine-gain settings were adjusted as needed. Daily system QC checks were
also being performed at the beginning of each day. This involved taking measurements
on designated "background" level sample (- 1 pCi/g 226Ra) and a designated "source"
level sample (- 14 pCi/g 226Ra) and recording the concentration estimate on system
control charts. Results falling within ± 3 standard deviations from the mean of 20
respective initial control chart measurements indicate that the counting system is working
properly. Finally, duplicate measurements were performed on about 5% of samples,
while about 1-2% of samples were split for dual analyses to assess sample aliquot
variability and the effectiveness of sample homogenization. Proper chain-of-custody
protocols were performed and documented for all soil samples sent to ELI for secondary
analysis. Chain of custody forms are provided in Attachment J.

A.3.4 Water Sampling and Analysis

A.3.4.1 Groundwater Sampling

* Previous groundwater sampling results showed evidence of elevated levels of
radionuclides at three well locations, including temporary monitoring wells CB-2 and
CB-3, and the existing water supply well on CDOT property as shown in Figure 7 of
the Davis Mill Site Characterization Report (Carter & Burgess 2005). Groundwater at
or near these three locations was re-sampled near the end of cleanup operations to
assess any changes.

* Two temporary groundwater monitoring wells were installed near the previous
temporary groundwater monitoring wells CB-2 and CB-3 as shown in Figure 7 of the
Davis Mill Site Characterization Report. Groundwater samples from these two wells
were collected and sent to ELI for analysis, along with a third groundwater sample
collected from the existing well located on CDOT property.

* Sampling techniques were consistent with those described in the Davis Mill Site
Characterization Report.

* Groundwater sample analytes included those listed in the RFP scope of work.
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A.3.4.2 Surface Water Sampling

One surface water sample was collected from the pond just south of the mill building.
The sample collection technique was similar to that described in the Davis Mill Site
Characterization Report (Carter & Burgess, 2005). The sample was sent to ELI for
analysis, and analytes included'those listed in the scope of work.

A.3.5 Application of the ALARA Principle

Although a gross Ra-226 soil concentration of 5.4 pCi/g was the initial target criterion for
remedial screening measurements, a number of conservative methods were used to help
insure that an ALARA (as low as reasonably achievable) result was "built-in" to cleanup
protocols. One method was to excavate until gamma readings were below the 25 ptR/hr.
cut-off of at both 2 feet above the ground, as well as at the ground surface, providing a
higher probability of compliance. Another ALARA protocol was to discard large rocks
and preferentially select aliquots of finer particle sizes from soil samples. Radium-226
tends to be concentrated in the smallest soil particle size fraction and thus this practice is
likely to introduce a slightly high conservative bias in analytical results relative to true
overall concentrations.

A.4 Implementation of Radiological and Other Health and Safety Protocols

A primary concern during cleanup operations was ensuring the health and safety of both
workers and the public. All workers were required to receive radiation safety training
and an attendance sheet was maintained (Attachment K). Daily safety meetings were
conducted prior to the beginning of each work day to discuss potential hazards (e.g.
radiological risks, accidents, dehydration, etc.) and to plan how to best mitigate
associated risks.

Throughout the Mill Site cleanup project, a safety issue of concern was the risk of
occupational accidents associated with cleanup activities. Power lines, falling debris,
proximity to heavy equipment with limited operator visibility, and tripping/falling were
among the primary potential hazards. To help mitigate the possible consequences of
these kinds of physical hazards, workers wore protective safety equipment (hard hats,
steel toed shoes, safety vests, and safety glasses) when working on the site. No
significant accident-related incidents or near incidents were reported.

The Mill Site cleanup took place during the summer months with frequent hot, dry
weather. The risk of worker dehydration and sunburn during long periods of exposure to
heat and sun was another important health and safety consideration. Workers were
encouraged each day to drink liquids frequently and pay close attention to signs of heat
stress, as well as to wear plenty of sunscreen. There were no reports of significant heat
related complications.
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Finally, health risks associated with potential radiological hazards were mitigated through
a combination of adherence to radiation safety regulations and ALARA protocols. The
potential radiological hazard of greatest concern was inhalation or ingestion of dust
particles containing small but measurable amounts of naturally occurring radionuclides
(primarily Ra-226 and its daughter products). As a result, dust control measures and
radiological air monitoring were continuously implemented. Such measures included
thorough water spraying on cleanup areas and adjacent haul roads using water trucks and
hoses, maintaining a general area air sampler near work areas, and the use of breathing
zone lapel samplers by select workers in order to verify compliance with applicable State
and Federal regulatory guidelines. The action level for response to potential inhalation
exposures was set at 10% of a regulatory limit known as the derived air concentration
(DAC). There were no instances in which this action level was exceeded by general area
or lapel sampler monitoring results. General area air monitoring results are included in
Attachment K.

The exteriors of haul trucks exiting the restricted zone on the mill site grounds were
regularly inspected with radiological survey meters for signs of contamination to prevent
any potential spread of radiological material. Decontamination and exit surveys (swipe
tests) for removable contamination were conducted for all heavy equipment upon
termination of use and removal from the site. Log sheets of routine contamination survey
results were maintained by FESI. Examples of routine equipment survey results and final
exit survey forms are provided in Attachment K. Eating was not allowed in restricted
work areas, but dehydration concerns necessitated that workers be allowed to drink in
work areas. Workers were required to use screw-cap type bottles and to wash hands and
faces prior to drinkirig or eating. A wash station was provided near the trailer on the site.
External gamma radiation, while not expected to pose a significant health risk, was
monitored using TLD dosimeter badges supplied by US Dosimetry. The badges were
worn by all site workers. No significant external doses were recorded. Badges were not
required for truck drivers that transported material to Uravar. Personnel entering the site
were required to sign in, as well as perform a radiological sign-out survey upon leaving
the restricted zone. Sign-in/sign-out log sheets were maintained by FESI and personnel
survey results were recorded on the form. Examples of these forms are included in
Attachment K.

B. CLEANUP AND FINAL STATUS SURVEY RESULTS

B.1 Cleanup Boundaries

Areas of the Davis Mill Site targeted for potential excavation in 2006 are shown in
Figure 3. Within this general area, five sub-areas were delineated for evaluation of
residual Ra-226 concentrations in accordance with MARSSIM concepts (Figure 4). All of
these survey units were designated as "Class 1" impacted areas based on the 2005 Carter
& Burgess Characterization Report, as well as on unshielded surveys during the initial
stages of the 2006 cleanup effort. MARSSIM suggests that ideally, the maximum size
for a Class 1 survey unit would not exceed 2000 M2 , however, larger areas are acceptable
depending on the situation. In this case, Class 1 survey units ranged from about 4,700 m2
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to 12,000 m2 due to the large overall size of the site and constraints on the amount of
funding available for sampling and analysis.

Figure 3. Aerial photo showing approximate boundary of areas targeted for potential excavation
on mill site grounds during the 2006 cleanup project.
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Figure 4. Surveyors' contour map showing delineation of five Class 1 radiological survey units
within the overall area targeted for potential excavation during the 2006 cleanup project.
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B.2 Gamma Mapping Survey Results

Although the 2005 characterization report for the site (Carter & Burgess 2005) included a
gamma mapping survey, an independent survey was conducted by MFG in March of
2006 in order to evaluate the pre-cleanup gamma status using the exact instrumentation,
radiological units (uR/hr), and mapping systems that would be used for final status
verification surveys. The results of this pre-cleanup survey are shown in Figure 5. Initial
cleanup efforts focused first on areas of greatest contamination as depicted by red or dark
maroon shaded areas in Figure 5. Unlike the pre-cleanup survey, the final status gamma
mapping survey was not conducted all at one time at the end of the project. Instead, the
surveys were conducted survey unit by survey unit after respective excavations had
ceased. The composite results of the final status gamma mapping survey are shown in
Figure 6.

Figure 5. Pre-deanup gamma status of the Davis Mill Site prior to remedial activities in 2006 (this
gamma mapping survey was performed in March, 2006).
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Figure 6. Final gamma status of the Davis Mill Site after all remedial activities were completed
(as of June 26, 2006).

Visual comparison of pre-cleanup and post-cleanup gamma survey maps demonstrates
the degree to which gamma exposure rates across the Davis Mill Site were reduced as a
result of the cleanup. Statistics for the final gamma survey data are shown in Table 1. In
Survey Units 1 through 3, the average exposure rate after the cleanup was about the same
as the upper limit measured in background locations. Although cleanup efforts in Survey
Units 4 and 5 did not result in a level of remediation that appeared possible based on the
Site Characterization Report (Carter & Burgess 2005), it was beyond the scope of this
project to further remediate this general area because in many locations contamination
exists below the groundwater table. The 14,000 cubic yard limit for contaminated soil
removal as specified in the Work Plan (FESI 2006) was significantly exceeded in
achieving the post-remediation results shown in Figure 6.

Table 1. Gamma scan statistics from the final status survey.
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n
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Statistical percentiles for gamma readings illustrate extremely right-skewed distributions
in Survey Units 4 and 5, meaning that the highest remaining exposure rates are very
limited in aerial extent. In other words, while the cleanup did not eliminate all areas of
elevated exposure rates, the "footprint" of source term material was greatly reduced. For
example, after the 2006 cleanup effort, 90% of the area in Survey Unit 4 has exposure
rate readings less than 112 uRlfir, and half of the area has readings less than 34 uR/hr.
This is a significant improvement over pre-cleanup conditions where perhaps only 20%
of the same area had exposure rate readings less than 100 uR/hr. Furthermore, high-level
contamination in areas of closest proximity to residents currently living on the site
(Survey Units 2 and 3) was largely eliminated. Finally, it is important.to recognize that
gamma exposure rates measured by Nal detectors are only relative measurements. True
exposure gamma exposure rates can only be measured with a pressurized ion chamber
(HPIC). At background levels, HPIC measurements will typically show exposure rates
about two thirds that of Nal detectors. Nal systems are useful for cleanup projects like
the Davis Mill Site because they can quickly and effectively demonstrate relative
comparisons between background and survey unit readings, identify areas in need of
remediation, and demonstrate the effectiveness of remedial activities.

B.3 Soil Sampling Results

B.3.1 Data Quality

As, specified in the Work Plan (FESI 2006), ten percent of soil samples were analyzed for
Ra-226 concentration both by MFG's on-site soils lab and by a .commercial lab (ELI).
Initial calibration algorithms used. by MFG during the course of the cleanup, were
adjusted posteriori based on ELI's HPGe gamma spectroscopy results. After evaluation
of the accuracy, of this adjustment (Figure 7), -a final data set was, prepared for statistical
analysis and preseniation in'. this report. Figure 7 .shows good agreement for the
adjustment, with a 95% prediction band Width of. about 2.4 pCi/g. This comparison
indicates that a given HPGe-based estimate from ELI has a 95% probability of. falling
within ± 2.4 pCi/g 9f a Nal-based estimate as measured on site by MFG's mobile soils
lab. Energy Laboratories Inc. has reported levels of accuracy or precision for
HPGe-based gamma spectroscopy can vary by as much as ± 2-3 pCi/g (Whicker et al.
2006). This suggests that data from the Nal-based analytical method is, similar in terms
of accuracy and precision to that of ELI. Further evidence of acceptable measurement
precision for Nal-based measurements performed on site can be found by examination of
duplicate, analysis results in the data tables provided inAttachment. E.

CDPHE - Davis Mill Remediation Completion Report . Page 23 of 50
September 2006



20-

18. . . ,

16 ... y =1.0483x -0.03916 "- R2 =0.94:42 -" " " '". "'

. 14--

.12 .

- 10

8 '

0-
IL 6 - , ..

4 -

2 - 95% Prediction -rmts

0 2 4 6 8 10 12 14 16 18 20

Nal Result (pCifg)

Figure 7. Correlation between ELI's HPGe results and Nal-based estimates from MFG's on-site

laboratory.

B.3.2 Surface Soils: Ra-226 Concentration Results

During the course of the 2006 cleanup. of the Davis Mill Site, approximately 250 soil
samples were collected and analyzed for Ra-226 concentration in the on site soils lab. Of
these, about 106 samples were collected and analyzed for interim screening purposes in
support of excavation activities. The other 144 samples were collected as part of the final
status, verification survey. Most (but not all) final status verification.survey samples were
used in the MARSSIM-based statistical assessment of surface soils for compliance with
the 25 mrem/yr release criterion. Some final status survey samples, such as subsurface or
composite samples, were collected for additional characterization purposes. Out of 28-
samples initially designated as background reference samples, 4 were omitted from
statistical analyses due to their proximity to impacted areas.

All Final Survey soil sampling results analyzed in the MFG on-site soils lab are included
in Attachment E. That attachment also provides results from ELI for a select subset of
these samples that includes a wide spectrum of analytes including naturally occurring.
radionuclides by HPGe gamma spectroscopy, as well as gross alpha, gross beta, Ra-226,
and natural uranium results by wet radiochemistry methods.

With respect to on-site soils lab data, a summary of aerial extent of each survey unit,
estimated average depth (thickness) of remaining residual Ra-226 concentration, and
descriptive summary statistics for Ra-226 concentrations in surface soil samples are
shown in Table 2. All but four of the samples included in this table were part of the
MARSSIM surveys and statistical analyses. The additional four samples were
judgment-based composite samples of potentially elevated areas, thought to be
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additionally relevant to post-remediation dose assessments (Section 3.0).
Post-remediation dose assessments for Survey Units 4 and 5 were planned before the
cleanup was completed because it was believed in advance of the final survey that these
survey units were likely to fail MARSSIM analyses for compliance (discussed later).

Table 2. Ra-226 concentration statistics from the final status survey.

Survey UWt Areas and Average Depth Mhicknews) of Elevated R-226 Layer at surface

Area m2) 11,927 4,732 7.574 16,582 18,375 114,957 139.190
Depth* (m) 0.15 0.15 0.15 2 1 1.5

Ra-226 Cmocnatn Stisfts (pCg)

Mean 2.1 2.6 3.9 3.2 19.8 9.6 14.3 8.0
Std Dev 0.2 1.5 3.7 2.5 45.9 17.7 33.8 22.9

Max 2.6 9.1 16.7 12.6 220.8 81.8 220.8 220.8
Min 1.8 1.7 2.0 1.9 1.7 1.8 1.7 1.7

No. Samples 24 22 22 24 24 28 52 120

Ra-226 ConcenOaton Pennles (pCLg)

60% 2.0 2.1 2.7 [ 2.3 3.8 1 3.3 1 3.4 [ 2.5
76% 2.2 2.4 3.3 1 2.8 12.2 1 5.8 1 10.5 3.8
90% 2.3 2.9 4.6 1 3.7 42.5 18.7 31.51 13.5
96% 2.4 3.4 13.1 1 8.9 66.21 43.9 1 59.81 29.2

*Depths of elevated layer by Survey Unit was not sampled - these estimates are based on observations during cleanup
(subsurface contamination with existing dean cover material is not evaluated)

An overlay of Ra-226 ranges and sampling locations for final status soil samples on the
final status gamma map is shown in Figure 8. The upper limit of the lowest
concentration range category in this map was chosen to be 4.7 pCi/g because that
represents the final gross cleanup criterion as mentioned previously. Additional maps
showing greater detail in terms of soil sample locations and results are provided in
Attachment F.
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Figure 8. Ra-226 concentration ranges and surface soil sampling locations from th final status 0survey.
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Figure 8 demonstrates a reasonable general correlation between Ra-226 concentration
and gamma exposure rate reading. However, there are some unexpectedly frequent
inconsistencies where soil samples had high Ra-226 concentrations in areas of relatively
low gamma readings and visa versa. This highlights a problem. that was discovered
during implementation of the MARSSIM survey at this site. Part of the data quality
objective (DQO) assessment process in MARSSIM is intended to help select scanning
equipment and methodologies capable of meeting a theoretical "minimum detectible
concentration" (MDC) criterion. This is meant to insure that "hot spots" between
systematic soil sampling locations will be detected by gamma scanning. One suggested
method to aid in achieving this conceptual goal, is to use computer-based models such as
MicroShield to determine detector response to various radionuclides, amounts of
shielding, detector heights, and scan speeds.

Methods to improve "scan MDC's" include using larger detectors, traveling at very slow
speeds, and holding the detector a few inches from the ground surface while scanning.
Such options were not practical for this project given the size of the site, the terrain
involved, the limited budget, and the short time frame allowed to develop a work plan
and begin the cleanup. MFG's past experience has been that a 2" x 2" Nal detector held
at 2-3 feet above the ground, and traveling at a speed of 2-3 mph, can reliably detect
slightly elevated Ra-226 contamination in areas as small as about 20 m2 provided thesource material is relatively uniform in terms of horizontal and vertical distribution.

The current scanning technology used by MFG is particularly well suited for scanning
large sites, rough terrain, and mapping the results on nearly a real time basis. However,
at the Davis Mill Site it was not uncommon to find that small-scale variability in
contamination (to within a few feet or less) was very high. An unshielded gamma
detector, small enough and light enough to be carried with reasonable efficiency at a site
like this cannot be expected to "see" very small pockets of contamination (perhaps a foot
or less in diameter), particularly if there is any overlying clean soil to shield gamma rays.
If a small pocket of contamination is present at or near the soils surface, a soil sample
taken in that exact location will detect the elevated material, yet a second sample
collected just a foot away can easily come up clean for residual contamination. The point
is that MARSSIM statistical tests assume relatively uniform contamination. If that
assumption is significantly violated, the statistical results can be questioned on that basis.
Fortunately, in Survey Units 1-3 the levels of residual activity did appear reasonably
uniform in most areas, while in Survey Units 4-5, variability turned out to be irrelevant
with respect to MARSSIM results.

B.3.3 MARRSIM Sampling and Analysis Results

Implementation of MARSSIM protocols for designing a final status survey includes
developing a statement of data quality objectives (DQO) in advance. For the Davis Mill
Site final status survey, a slightly abbreviated version of the original DQO statement is as
follows:
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i. State the problem: A characterization survey at the Davis Mill Site has identified
residual (above background) levels of radionuclide contamination (Carter &
Burgess, 2005). Frontier Environmental Services, Inc. and MFG, Inc. have been
contracted by the CDPHE to excavate contaminated soils and transport them to
UMETCO for proper disposal. UMETCO no longer receive materials for
disposal after June 30, 2006, so remedial activities at the Davis Mill Site must be
completed by this date. A final radiological status survey will be conducted to
determine whether or not each survey unit at the site qualifies for unrestricted
release under NRC decommissioning standards.

ii. Identify the decision: Is the level of residual contamination in a given survey unit
below the release criteria.

iii. Identify inputs to the decision: Post-cleanup soil Ra-226 data generated by the
Frontier/MFG team will be used to determine compliance with the release
criterion in a given survey unit. A combination of NRC decommissioning
standards and guidelines, as well as pre-cleanup soil radionuclide data from the
Davis Mill Site Characterization Report (Carter & Burgess, 2005), were used to
develop the site-specific soil cleanup criterion.

iv. Define the study boundaries: Based on Figures 4, 6, and 21 in the Davis Mill
Site Characterization Report (Carter & Burgess, 2005), five impacted Class 1
survey units have been defined (see Appendix I, FESI 2006). A non-impacted
background reference area has also been defined. An independent pre-cleanup
gamma scan will be conducted by MFG prior to cleanup activities. If warranted,
analysis of the scan data could result in modification of survey unit boundaries,
though major modifications are not expected.

v. Develop a decision rule: The Ra-226 soil concentration data in each survey unit
will be numerically evaluated against a gross cleanup criterion (DCGLw) of 5.4
pCi/g. As indicated in MARSSIM, if all data in the survey unit are less than this
criterion, the survey unit meets the conditions for unrestricted release and no
statistical test is required. If multiple samples in a given survey unit remain above
the gross criterion, the Wilcoxon Rank Sum Test (WRS) will be used to evaluate
whether or not the median gross concentration in the survey unit is statistically
greater than the median of background plus the net DCGLw (i.e. background
reference area sample result + 2.6 pCi/g).

In addition to evaluations of each survey unit against the DCGLw, any areas
identified by gamma scans as having potential for elevated Ra-226 levels, will be
additionally sampled and evaluated against a secondary "hot spot" criterion as
described in MARSSIM.

vi. Specify limits on decision errors: Based on past MFG experience, the expected
variability in Ra-226 measurements among samples from a given survey unit is
likely to approach ± 2 pCi/g from the mean.
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The null hypothesis for statistical testing (if required) is that the survey unit
exceeds the cleanup criterion. A Type I error would occur if a survey unit were to
be incorrectly released for unrestricted use. The consequences of this type of error
would include the potential for a future rural resident living on the site to receive
a dose greater than 25 mrem/yr above background. A Type II error would occur if
a survey unit were to be incorrectly prohibited from an unrestricted use
designation. The consequences of this type of error could include prevention of
future development or uses of the site which otherwise might provide economic or
other benefits to the local community.

The next step in the implementation of MARSSIM was to design the final status survey.
First, initial survey unit delineations were modified based on the additional information
provided by the independent pre-cleanup gamma mapping scan conducted by MFG in
March of 2006, as well as based on actual observations made during the cleanup
(Figure 4 shows final survey unit delineations). Next, the number of samples required
was calculated according to MARSSIM guidelines. There are several parameters that
impact the number of samples needed to satisfy statistical testing requirements. These
include the following:

1. Acceptable rates on Type I and Type II decision errors (a and 13 respectively).

- For the Davis Mill Site a was set at 0.05 (meaning only a 5% chance
that a Type 1- error would occur). This value for a is commonly
accepted by regulators as being adequately protective in terms of
insuring that the 25 mrem/yr dose limit for any survey unit will be
correctly assessed by the final status survey and respective statistical
testing.

- For the Davis Mill Site 03 was set at 0.15 (meaning only a 15% chance
that a Type II error would occur). This error rate can vary and is
typically up to the licensee to select - it affects the amount of risk the
licensee is willing to accept that a clean survey unit will fail the test
due to an insufficient number of samples being taken.

- The values chosen for a and P3 are independent of one another in terms
of limiting respective chances of Type I or Type II errors.

2. Selection of the lower bound on the grey region (LBGR)

A MARSSIM default value of 50% of the DCGL (1.3 pCi/g) was used
for the Davis Mill Site.

3. Anticipated variability (standard deviation) in soil Ra-226 concentration in the
survey units after remediation.
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- For the Davis Mill Site, a value of ± 1.3 pCi/g was used

- Actual standard deviations for Survey Units 1-3 turned out to range
from + .1.5 to ± 3.7 pCi/g. As higher standard deviation values are
used in this computation, the number of samples required quickly
becomes unreasonable (e.g. if a standard deviation of 2.0 pCi/g had
been used, 54 samples per survey unit would have been needed,
requiring a total of 324 samples at the site to be collected and analyzed
just for the final status survey alone - far more than the projectbudget
or time frame could support).

Using these input parameters, a total of 22 samples in each survey unit were determined
to be needed (along with 22 background reference area samples). Next, systematic grid
sampling locations were determined using a square sampling pattern and the
corresponding formula for calculating distances between sampling locations in each
respective survey unit. The systematic grid design was randomized by throwing a pin
flag in the air in the general area near the potential location of the first sample, and
beginning the sampling grid wherever it landed. In some cases, the sampling grid
appeared a little short of covering all areas in a given survey unit. This was likely due to
inherent measurement error in survey unit area calculations and/or in measuring distances
over rough or obstructed terrain. In these cases, extra systematic samples were taken to
insure accurate representation. Several extra background reference area samples were
also taken to insure the best possible representation.

Once all systematic samples were collected and analyzed, the data was reviewed along
with the gamma mapping scan results. It became apparent that all survey units had at
least some soil concentration results above the initial cleanup criterion of 5.4 pCi/g. . As
mentioned earlier, this resulted in a decision to abandon that initial concentration
criterion and perform all further analyses using the mean of background values as
actually measured by the on-site soils lab. The final gross Ra-226 criterion for
compliance was 4.7 pCi/g (the 2.1 pCi/g average for background + the 2.6 pCi/g DCGL).

In further reviewing the data, areas having gamma readings in excess of 30 uR/hr were
flagged for further investigation, as were areas with soil sampling results greater than 4.7
pCi/g. Investigation of these areas included careful scanning close to the ground at very
slow speeds to determine the aerial extent of any elevated readings. Localized soil
samples were then collected to estimate the~average Ra-226 concentration within each of
these potential "hot spots." Photo diagrams of these areas with respective delineations,
sampling locations, results, and statistics are shown in Attachment H. No hot spot
investigations were conducted in survey units 4 and 5 because it was clear from the
systematic data that these survey units would fail the initial MARSSIM assessment.

The first assessment MARSSIM employs is to simply compare mean of the systematic
grid samples with that of background. If the mean Ra-226 concentration in the survey
unit exceeds the mean of background by an amount greater than the DCGL, the survey
unit does not meet the 25 mrem/yr standard for unrestricted release and thus fails to
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qualify for free release. No statistical testing is performed. If, however, the mean
concentration in the survey unit is greater than the mean of background, but the
difference is less than the net DCGL, the Wilcoxon Rank Sum (WRS) test is used to
evaluate compliance. As with all MARSSIM hypothesis tests, the null hypothesis for this
test is that the survey unit does not meet the release criterion. The WRS test is a
distribution-free, non-parametric statistical assessment that doesn't assume a normal
distribution of the data. The WRS test evaluates differences in median values rather than
mean values. Under the WRS test, if the median of the survey unit does not statistically
exceed the median of background plus the DCGL (given the variability in
measurements), the survey unit passes the primary test for compliance. A secondary
Elevated Measurement Comparison or "hot spot" test must then be performed (see
section 1.2). If the survey unit also passes this test, then it can qualify for free release.

Once all of the systematic and elevated measurement results were compiled, a computer
code software program called COMPASS (ORAU/ORISE 2000, 2001) was used to
analyze and compare the data for each survey unit against background data. The
COMPASS code includes a DQO assessment and performs all MARSSIM statistical
testing. Computer output reports of MARSSIM analyses for each survey unit at the
Davis Mill Site are provided in Attachment G. A summary of MARSSIM analysis
results and relevant statistics is shown in Table 3.

Table 3. Summary statistics and results for MARSSIM testing

sample Ra-226 Ra-226 Ra-226 ' WRS N>ty umber of ~ EMC~
Survey Size Median Mean~ ~Std. Dev. , Test~ Elevated T iest

Are (n ( <•i Ci/g (pC i! (Cilg Re~ults~ Measuremen~it Areas. R~esults,
Survey Unit 1 22 2.1 2.6 1.5 Pass 1 Pass
Survey Unit 2 22 2.7 3.9 3.7 Pass 2 Pass
Survey Unit 3 24 2.3 3.2 2.5 Pass 3 Fail
Surve Unit 4 23 3.6 17.7 45.6 lFailed comparison of means against DCGL
Surve Unit5 25 2.8 7.2 11.2 Failed comparison of means against DCGL

Background 24 1 2.1 1 2.1 1 0.2

These results indicate that Survey Units 1 and 2 meet the 25 mrem/yr dose standard for
residual surface soil contamination and thus can qualify for unrestricted release. During
remediation, two small areas of sub-surface soil contamination were identified and
excavated in Survey Unit 2 (see photos, Attachment M). After this remediation, soil
samples (see samples with ID prefixes "WRC" and "AT" under "Final Status Subsurface
Samples" in Attachment E) indicated that no significant residual sub-surface
contamination remained in these areas. There was no evidence of the existence of other
areas of sub-surface contamination in these two survey units.

Survey Unit 3 passed the WRS test, but failed the Elevated Measurement Comparison
test for compliance. A primary reason for this failure was residual contamination around
the roots of a tree next to one of the resident trailer homes (see photo diagram labeled
SU3-HS2 in Attachment H). This tree is the only source of shade for residents in this
particular trailer and was a consideration in deciding not to excavate further to eliminate
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this relatively small (20 in2) area of residual activity. Any radiological risks associated
with this small area were considered negligible compared to the risks of heat exhaustion
during summer months for residents living in this trailer had the tree been removed.
Furthermore, by the time this hot spot was identified, the budgetary limit on total volume
of soil to be removed from the site was already exceeded. This latter issue was the reason
further remediation was not attempted for the other two hot spots identified in Survey
Unit 3. The CDHPE should consider whether it is reasonable to exclude Survey Unit 3
from free release based solely on the result of the secondary EMC test in MARSSIM.
For this reason, a post-remediation dose assessment using RESRAD was performed
(Section 3.0) using actual data obtained from the final status survey to see if the 25
mrem/yr standard could still be met, or whether some kind of partial future use restriction
on this portion of the property might be warranted as an appropriate compromise.

As expected, both Survey Unit 4 and Survey Unit 5 failed the comparison of mean values
with background relative to the DCGL. As a result, COMPASS did not perform any
statistical testing. Contamination in both survey units exists below the groundwater table
and thus these areas could not be fully remediated. Contaminated soils in these areas
were generally excavated until the gamma cut-off value was attained or until the
groundwater table was close to being breached. Efforts were made wherever possible to
avoid excavating soil to the point of exposing the groundwater table so that current
residents could continue to access and use most areas of the property. It is not known
how deep below the groundwater table contamination in this area resides. Digging
backhoe test pits to sample soils below the groundwater table is not possible, and no
provisions for bore-hole sampling equipment were anticipated or budgeted for this
purpose. Clearly the area of highest surficial contamination left on the property exists in
Survey Unit 4 around the pond formed during remediation (see photos, Attachment M).
A post-remediation dose assessment for Survey Units 4 and 5 was performed (Section
3.0) to determine likely doses for the current land use, as well as for alternate potential
future uses.

B.3.4 Sub-surface Soils: Ra-226 Concentration Results

In accordance with the Work Plan (FESI 2006), three locations at the Davis Mill Site
were selected for subsurface soil sampling. Survey Units 4 and 5 were ruled out for
subsurface sampling due to reasons mentioned in the preceding paragraph. Instead,
sub-surface samples were collected from the walls of trenches or pits excavated to
remove contaminated sub-surface soils that had been identified during the cleanup.
Sub-surface sampling was conducted after gamma readings in these trenches or pits
suggested that the former pockets or seams of contaminated sub-surface material had
been successfully removed. Sub-surface sampling was conducted incrementally in order
to generate Ra-226 depth profiles at these locations. The results are provided in
Attachment E. All subsurface samples from the three pits were below the 4.7 pCi/g
cleanup criterion for surface soils.
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B.4 Water Sampling Results

The results from ELI for surface and groundwater samples are provided in Attachment E.
These results, in addition to soil sampling results from the on-site soils lab, were used for
the post-remediation dose assessment (Section 3.0). At temporary groundwater
monitoring wells number 1 and 2, groundwater was reached at 6.7 feet and 1.0 feet
respectively. Well 1 was located approximately 20 feet to the east of where groundwater
sample CB-2 was collected by Carter & Burgess during their 2005 site characterization
study (Carter & Burgess 2005). Well 2 was located approximately 75 feet to the
southeast of where groundwater sample CB-3 was collected by Carter & Burgess in their
2005 study. GPS coordinates for these locations are provided in Attachment E. The
CDOT well and pond were the same sources as sampled by Carter & Burgess in 2005.

Post-remediation water sampling results for the 2006 Davis Mill Site cleanup indicated
that in all cases, the only measurable radioactivity was due to the presence of uranium
(Ra-226 was not measured at levels above analytical detection limits). Of all the water
samples taken, the highest measured levels of gross alpha, gross beta, and uranium were
found in the groundwater sample from Well 1. As can be seen by the comparisons shown
in Table 4, a similar spatial relationship for the relative levels of these radio-analytes in
generally corresponding groundwater locations was found by Carter & Burgess in 2005.
The 2005 pre-cleanup data, however, showed lower values in all cases compared to the
2006 post-cleanup data. This is not surprising as the entire area, presumably including its
groundwater dynamics, was disturbed during the cleanup. Given that a great deal of
source term material was removed from Survey Units 4 and 5 during the cleanup, it is
likely that over time groundwater radionuclide concentrations will decline and eventually
will stabilize below pre-cleanup levels. The surface water sample collected by Carter &
Burgess showed surprisingly high Ra-226 levels prior to the cleanup, whereas the post-
cleanup level was very low.

Table 4. Comparison of radio-analyte data for 2005 pre-cleanup water samples and
generally corresponding 2006 post-cleanup samples.

~ jSampi~e IGross Alpha~ Gross Beta Uranium fRa-226ISamplel I0 Tye( " pil_ mg/L~ ) (pi/

Pre-cleanup Data (Carter & Burgess 2005)
CB-2 Groundwater 34.8 12.5 0.0444 0.6
CB-3 Groundwater 16.2 6.9 0.0232 <0.2

CDOT Groundwater 22.3 5.2 0.0236 0.3
Pond Surface water 15.6 14 0.0026 5

Corresponding Post-cleanup Data
Well 1 Groundwater 126 52.8 0.163 <0.2
Well 2 Groundwater 58.8 28.6 0.0743 <0.2
CDOT Groundwater 45.5 17 0.073 <0.2
Pond Surface water 44.4 20.7 0.0223 <0.2
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B.5 Mill building decontamination

The Work Plan included provisions for decontamination of the mill building by pressure
washing. This objective was only partially achieved. During the course of the cleanup,
conditions and remedial strategies were changing in close consultation between FESI and
the CDPHE. Early on during the project, three lower levels of the interior of the mill
building were cleaned of debris followed by an initial pressure washing. Swipe tests
were collected in these areas and analyzed. The results are included in the field notes
provided in Attachment L. Before an attempt was made to further pressure wash these
areas, or to clean and decontaminate the fourth and highest interior level of the building,
the possibility of demolishing the mill and using part of the underlying hill side for clean
backfill in other areas of the site was being discussed. As such, decontamination efforts
ceased. Eventually, a decision was made not to take down the mill but by that time the
budget for decontamination had shifted to the more important issue of removing as much
of the remaining contaminated soil from the site as possible. Because soils around the
mill building could not be fully remediated within the scope of this project,
decontaminating the remainder of the mill building interior no longer made practical
sense.

C. POST-REMEDIATION DOSE ASSESSMENT

The potential doses to individuals residing on the Davis Mill Site were estimated using
the RESRAD Computer Code. The potential doses to individuals residing on the Davis
Mill Site prior to remediation and respective initial cleanup criterion for the Davis Mill
Site were also derived using RESRAD.

C.1 RESRAD Computer Code

RESRAD was develbped by the U. S. Department of Energy (DOE) to evaluate the
radiation doses and risks to members of the public from residual radioactive materials.
The computer code was first issued in 1989. The version used in this analysis, RESRAD
6.22, was issued in February 2004. RESRAD is part of a family of codes that are
designed to estimate radiation doses to individuals and ecological receptors from residual
radioactivity. Further information on the RESRAD codes can be obtained from the
User's Manual for RESRAD, Version 6 (Yu 2001).

RESRAD can be used to calculate the dose from a single radionuclide or a mixture of
radionuclides, such as .that which exists at sites where naturally occurring radionuclides
are of concern. The user specifies soil concentrations for each nuclide. The Code can
also be used to establish soil cleanup criteria based on a user-specified dose to a member
of the public. The output from the code provides the doses from each individual
radionuclide in a mixture by each exposure pathway as Well as the total dose from all
nuclides and pathways. Doses are calculated for user-designated time periods. RESRAD
also calculates the peak total dose from the radionuclide mixture.
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The Code requires user input parameter values in the following categories applicable to
the particular location:

* Soil concentrations;
* Contaminated zone characteristics;
* Cover and hydrological characteristics;
* Saturated zone characteristics;
* Unsaturated zone characteristics; and
* Occupancy

Where no site-specific information is available, RESRAD provides default parameter
values. For the pre-cleanup Davis Mill Site dose assessment for developing a cleanup
criterion, site-specific parameter values provided in the Site Characterization Summary
Report for the Davis Mill Site were used (Carter & Burgess 2005). Where no site-
specific parameter values were available, the RESRAD default values for site
characteristics were used. The occupancy factors and consumption values used depended
on the selected exposure scenario. The NRC's indoor shielding factor of 0.33 was used
instead of the RESRAD default factor of 0.7 (NUREG CR 5512 as quoted by EPA,
1996).

RESRAD calculates the dose to a member of the public for the following pathways:

* Direct gamma radiation;
* Inhalation of dust;
* Inhalation of radon and its decay products;
* Meat ingestion;
* Plant ingestion;
* Soil ingestion; and
* Water pathways.

The user selects the appropriate pathways for a particular exposure scenario.

C.2 Derivation of the Ra-226 Cleanup Criterion

MFG, Inc. adjusted the initial residual Ra-226 criterion proposed by Carter Burgess,
based on their RESRAD analyses, to be consistent with the Nuclear Regulatory
Commission's decommissioning standard as set forth in 1 OCFR20.1402 and as amplified
in the Federal Register Notice dated Monday, July 22, 1997. The Carter Burgess analysis
included indoor radon in the determination of the residual Ra-226 concentration that
would result in a potential dose to a site resident of 25 mrem per year, the 1 OCFR20.1402
decommissioning standard for unrestricted use. However, the preamble to the Federal
Register Notice on the Final Decommissioning Rule makes it clear that the intent of the
NRC was to exclude indoor radon from the 25 mrem per year criterion. The notice states
the following: "...the Commission believes that it is not practical for licensees to
distinguish between radon from licensed activities at a dose comparable to a 0.25 mSv/y
(25 mrem/y) dose criterion and radon which occurs naturally. Therefore, in

CDPHE - Davis Mill Remediation Completion Report Page 34 of 50
September 2006



implementing the final rule, licensees will not be expected to demonstrate that radon from
licensed activities is indistinguishable from background on a site-specific basis. Instead,
this "may be considered to have been demonstrated on a generic basis when radium, the
principal precursor to radon, meets the requirements for unrestricted release without
including doses fr-om the radon pathway" (emphasis added). [These statements can be
found on page 39083 of the July 22, 1997 Federal Register.] MFG, Inc. proposed, and
CDPHE accepted, a residual Ra-226 cleanup criterion of 2.6 pCi/g above background.
The RESRAD dose assessment included all U-238 decay series nuclides in equilibrium,
i.e., all nuclides in the decay series are present at the same concentration as the Ra-226.
The ratio of Th-232 decay series radionuclides was assumed to be as indicated by the
Carter & Burgess report.

C.3 Post-remediation Dose Assessment

The post-remediation dose assessment addresses Survey Units 3, 4, and 5. Survey Units
1 and 2 can be released for unrestricted use based on the MARSSIM analysis described in
Section 2. The potential annual doses to individuals residing within Survey Units 1 and 2
have been demonstrated to be less than 25 mrem (excluding indoor radon) based on the
dose assessment performed to establish the cleanup criterion.

Since the purpose of the post-remediation dose assessment is to determine how the Davis
Mill Site property can be used in the future given the current radionuclide concentrations
at the site, the best estimates of the measured Ra-226 concentrations, i.e., mean values,
were used in the dose assessments for Survey Units 3, 4, and 5. Using the upper 95%
confidence limits would compound the conservatism inherent in the RESRAD dose
assessment and could result in recommendations for more restrictive use of the site than
is warranted based on real potential dose to members of the public.

C.3.1. Survey Unit 3

Survey Unit 3 passed the MARSSIM guidelines for average and median residual Ra-226
concentration but failed the elevated measurement test because of three small areas where
residual Ra-226 concentrations exceeded combined elevated measurement criteria in the
MARSSIM analyses (see photo diagrams for HS3-1, HS3-2, and HS3-3 provided in
Attachment H for reference). These elevated measurement criteria were based on area
factors as calculated in RESRAD. In order to demonstrate that Survey Unit 3 meets the
25 mrem per year dose criterion for unrestricted release, the RESRAD Code was run for
each of the three elevated measurement areas for two scenarios. In the first scenario, it
was assumed that a member of the public would build a residence directly on the elevated
measurement area. The assumed occupancy factor was dependent on the size of the area.
The second scenario assumed the individual used the area for a vegetable garden but
lived in another area of Survey Unit 3. Due to their small size, the elevated measurement
areas could only provide a small fraction of the annual vegetable intake by a site resident.
Either the default values or the Carter & Burgess RESRAD values were used for the
other RESRAD input parameters. Table 5 includes the occupancy and consumption
factors for each of the elevated measurement areas.

CDPHE - Davis Mill Remediation Completion Report Page 35 of 50
September 2006



Table 5: Elevated Measurement Area Occupancy and Consumption Values

Location Area Ra-226 Exposure Indoor Outdoor Vegetable
(M2) Conc. Scenario Residential Occupancy Consumption

above Occupancy Factor Fraction
background Factor
(pCi/g)

HS-1 6 3.2 Residence 0.125 0 0
HS-1 6 3.2 Garden 0 0.05 0.025
HS-2 20 8.1 Residence 0.25 0 0
HS-2 20 8.1 Garden 0 0.05 0.05
HS-3 9 8.4 Residence 0.125 0 0
HS-3 9 8.4 Garden 0 0.05 0.025

The default RESRAD indoor occupancy factor is 0.5 (i.e. an individual spends half of his
or her time in the residence). For the purpose of this assessment it was assumed that an,
area no greater than 10 m2 would be occupied for approximately one-fourth of the indoor
residence time and an area no greater than 20 m2 would be occupied for approximately
half of the indoor residence time.

The outdoor occupancy time directly on the elevated measurement area where a
vegetable garden might be located was assumed to be 0.05 or 8 hours per week. That is
highly conservative. In fact, the probability that a resident would cultivate any of these
elevated measurement areas is remote. In addition, the depth of contamination in the
elevated measurement areas was assumed to be 1.0 meter. Therefore, the RESRAD
analysis for Survey Unit 3 is very conservative.

In addition to the residential and garden scenarios for the elevated measurement areas,
two RESRAD analyses were performed for the average residual radionuclide values for
the survey unit, one assuming no residential exposure and one assuming all pathways.
The calculated average annual dose to a resident on Survey Unit 3 was added to the dose
for the garden scenario for each of the elevated measurement areas. The calculated dose,
excluding residential exposure, was added to the dose for the elevated measurement area
residential scenario. Carter & Burgess parameter values were used in the analysis. The
occupancy and plant consumption fractions were adjusted to account for occupancy on
the elevated measurement areas.

RESRAD provides doses over various time intervals. For the scenarios in this dose
assessment, the initial calculated doses are the peak doses. The results of the RESRAD
analyses are given in Table 6. The RESRAD output files are included on compact disk as
Attachment I to this report.
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Table 6: Estimated Annual Doses for Survey Unit 3

Area Scenario External Gamma Plant Total Dose
Dose Consumption (mrem/y)
(mrem/y) Dose

(mrem/y)
Survey Unit 3 Non- 2.96 12.88 16.60

residential
Survey Unit 3 Residential 4.33 11.59 16.89

(All
pathways)

HS-1 Residential -0.52 0 0.52
HS-1 Garden 1.08 1.50 2.59
HS-2 Residential 4.54 0 4.54
HS-2 Garden 2.74 9.47 12.25
HS-3 Residential 2.35 0 2.35
HS-3 Garden 2.85 3.93 6.81
HS-Ir + SU 3nrT') Residential 3.48 12.88 17.12
HS-lg + SU-3r Garden 5.41 13.09 19.48
HS-2r + SU-3nr Residential 7.50 12.88 21.14
HS-2g + SU-3 r Garden 7.07 21.06 29.14
HS-3r + SU-3nr Residential 5.31 12.88 18.95
HS-3g + SU-3r Garden 7.18 15.52 23.70
(1)nr means non-residential occupancy; r means residential occupancy

Survey Unit 3 meets the decommissioning standard of 25 mrem per year for all scenarios
except a garden on HS3-2. The average concentrations in HS3-2 are skewed by the
concentration in the root ball of a tree. The average Ra-226 concentration in HS-2,
excluding the tree root ball is 6.2 pCi/g (4.1 pCi/g above background) or about half the
concentration used in the RESRAD analysis. It is highly unlikely that the area would be
used for a vegetable garden because of the presence of the tree. The estimated doses for
the garden scenario on HS3-2 would be approximately half the values listed above.

Based on the RESRAD analysis for reasonable exposure scenarios, Survey Unit 3 meets

the decommissioning standard and can be released for unrestricted use.

C.3.2 Survey Units 4 and 5

Survey Units 4 and 5 did not pass the initial MARSSIM comparative assessment of mean
values. Mean Ra-226 concentrations in both survey units exceeded the gross soil cleanup
criterion. Under MARSSIM, if the mean value in the survey unit exceeds the gross
DCGL criterion, then the survey unit fails based solely on this comparison and no further
statistical tests are performed. Therefore, Survey Units 4 and 5 should not be released for
unrestricted use.
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The Ra-226 concentrations in Survey Unit 4 varied greatly, ranging from near
background to 221 pCi/g. Sixteen of the twenty-three soil samples taken and analyzed
showed Ra-226 concentrations below the criterion. The average concentration over the
survey unit is primarily driven by a single sample that had a Ra-226 concentration
approximately three times the average value and fifty times the criterion. The survey unit
includes the area directly beneath the old mill building. Observations during remediation
suggested that tailings may have once been stored in this general location. Attempts to
remove as much contaminated soil from this area as possible resulted in the formation of
a small pond to the west of the mill building (see SU-4 photos in Attachment M) as
excavations reached below the water table.

Survey Unit 5 also had highly variable Ra-226 concentrations, ranging from background
to 82 pCi/g. Seven of the 25 grid samples had concentrations exceeding the cleanup
criterion. An additional four samples were taken in "hot spot" areas and included in the
overall average.

While unrestricted use is not appropriate for either Survey Unit 4 or Survey Unit 5,
limited uses such as cattle grazing and recreational use (such as hiking, ball fields, etc.)
would result in doses below the decommissioning standard. The RESRAD code was run
for a cattle grazing, milk production and recreational use scenarios for the two survey
units- combined since it is likely that beef cattle or milk cows would range freely over
both survey units. In fact, domestic animals would likely graze over the entire site.
Limiting the analysis to the two failed survey units is very conservative and
overestimates the potential dose from meat and milk.

The average Ra-226 concentration for the combined Survey Units 4 and 5 was 14.3
pCi/g. The recreational and cattle grazing scenario assumed a member of the public
would spend approximately 10% of his or her time in Survey Units 4 and 5. The same
individual was assumed to obtain the default RESRAD fraction (33%) of his or her meat
and milk from animals grazing full time in the area. Carter & Burgess site-specific
parameter values were used in the analysis. The depth of contamination was assumed to
be 2 meters, the estimated depth for Survey Unit 4. The total area of contamination was
14,957 in 2 . The results of the RESRAD analysis are given in Table 7.

Table 7: Estimated Annual Doses for Limited Uses of Survey Units 4 and 5
Pathway Estimated Dose

(mremly)
Direct Gamma Radiation 6.64
Inhalation of particulates 0.09
Meat ingestion 8.17
Milk Ingestion 5.14
Soil Ingestion 0.05
Total Annual Dose for 20.09
Recreational/Animal Grazing
Scenario
Total Annual Dose for 6.69
Recreational Scenario
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The potential total dose'from all pathways in the limited use scenario is less than 25
mrem per year. Therefore, the limited uses assumed for the scenario are acceptable for
Survey Units 4 and 5.

Exposure pathways for a recreational scenario on Survey Units 4 and 5 would be limited
to direct gamma radiation and ingestion of soil. The occupancy parameters would be the
same as for the Limited Use scenario. That is, it is unlikely that a recreational user would
spend more than 5% of his or her time within the survey units.

C.3.2.1 New Pond in Survey Unit 4

Excavations in Survey Unit 4 resulted in the formation of a small pond (New Pond)
directly west of and below the mill building. As mentioned previously, this location may
have once been used to store tailings from mill operations. Despite efforts to remove as
much contaminated soil as possible from this location, additional remediation was not
possible as the groundwater table was breached resulting in the formation of the New
Pond. Soils underlying and bordering the New Pond still exhibit relatively high levels of
residual radioactivity. The current residents asked for a determination as to whether it is
"safe" to drink milk and eat meat from animals grazing and drinking water from sources
on their property including the New Pond.

No direct water quality measurements of suspended sediment concentration (SSC) or
radionuclide activity concentration were obtained from the New Pond during the
reclamation and verification process for the site. Therefore, estimates of dose to
individuals consuming meat and milk from animals drinking pond water have been made
based on measured groundwater concentrations, measured soil concentrations in the
vicinity of the New Pond, and assumed SSC.

The New Pond is not the only source of water for animals grazing on the Davis Mill Site.
There are several other ponds on the property, notably the pre-existing pond to the
southeast of the mill buildings. The New Pond is in an area devoid of vegetation so
would not be as attractive to grazing animals as the other ponds on the site that have
forage nearby. However, it is a potential source of livestock water. The dose calculation
assumes a very conservative value of 0.5 for the fraction of water livestock obtain from
the New Pond.

Two temporary groundwater wells were installed in an area near the New Pond. The
water from the wells was analyzed for uranium and Ra-226. The Ra-226 concentrations
were below detection limits. The maximum measured uranium concentration was 0.161
mg/L (110 pCi/L). This concentration was used in the dose analysis for groundwater
radionuclides since it is assumed that the water in the New Pond comes from
groundwater.

The area has been disturbed so a significant amount of sediment would be likely to be in
the water consumed by livestock, particularly since the animals would stir up sediment in
the process of reaching the water. We found no values in the literature for SSC in stock
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The area has been disturbed so a significant amount of sediment would be likely to be in
the water consumed by livestock, particularly since the animals would stir up sediment in
the process of reaching the water. We found no values in the literature for SSC in stock
pond water. However, a study by the U. S. Geological Survey (USGS) compared SSC
and total suspended solids (TSS) measured concentrations using data from over 600
water samples representing seven rivers (Glysson, undated). While these sources are not
directly comparable to stock ponds, the SSC values can be used as ballpark numbers for
the New Pond with the understanding that they introduce significant uncertainty into the
calculations. The USGS analyzed over 600 samples. The highest single SSC
measurement was 4,600 mg/L. This value was used in the New Pond dose calculations.

The activity concentration in the water was estimated by assuming a SSC of 4,600 mg/L
and a sediment concentration of 90 pCi/g. The sediment concentration is the average of
the four highest soil sample concentration measurements in the vicinity of the New Pond.
These are likely to be conservative assumptions and would probably result in an
overestimate of potential dose. The sediment concentration was added to the uranium
concentration in groundwater to obtain a total concentration for each of the nuclides in
the U-238 decay series. The U-238 decay series radionuclides (U-234, Th-230, Ra-226,
and Pb-210 were assumed to be in equilibrium in the soil and groundwater. Uranium-235
and its decay products were assumed to be present at 0.045 times the activity of the U-
238.

Transfer coefficients and usage factors from NCRP Report No. 1231 (NCRP 1996) were
used to estimate the uptake and transfer of radionuclides from intake by beef cattle and
milk cows to meat and milk. Beef cattle were assumed to drink 50 liters of water per day
and milk cows, 60 liters per day. The calculation assumes that the residents eat 100 kg of
beef from the site per year and drink 300 liters of milk produced on site. That is, the
residents had no other source of meat and milk. This is also a very conservative
assumption. The transfer coefficients are based on uptake of radionuclides from feed and
water. The uptake of insoluble sediments by animals may be lower, introducing another
conservative factor into the calculation. Dose Coefficients were obtained from "The
ICRP Database for Dose Coefficients for Workers and Members of the Public" (IRCP
2001).

The doses were calculated as shown in Table 8. The estimated dose due to eating meat
from cattle drinking New Pond water was 3.6 mrem per year. The estimated dose due to
drinking milk from cows drinking New Pond water was 7.3 mrem per year.
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Table 8: Dose calculation for sediment in New Pond water: contribution to meat and
milk dose

Meat
Nuclide Pond - Cons. Rate Fraction Transfer factor Conc. Intake Intake I Intake DCO Dose Dose

Conc. Beef Cattle from new meat Meat meat meat meat Sv/Bq Sv/y mrem/y
pCi/L L/d pond d/kg pCi/kg kg/y pCi/y Bq/y

U-238 469 - 50 0.5 8.OOE-04 9.38E+00 100 9.38E+021 3.47E+01 4.50E-08 1.56E-06 0.2
U-234 469 50 0.5 8.OOE-04 9.38E+00 100 9.38E+02 3.47E+01 4.90E-08 1.70E-06 0.2

Th-230 414 50 0.5 1.00E-04 1.04E+00 100 1.04E+02 3.83E+00 2.10E-07 8.04E-07 0.1
Ra-226 414 50 0.5 1.OOE-03 1.04E+01 100 1.04E+03 3.83E+01 2.80E-07 1.07E-05 1.1
Pb-210 414 50 0.5 8.OOE-04 8.28E+00 100 8.28E+02 3.06E+01 6.90E-07 2.11E-05 2.1
U-235 19 - 50 0.5 8.OOE-04 3.80E-01 100 3.80E+01 i 1.41E+00 4.70E-08 6.61E-08 0.0

Pa-231 19 - 50 0.5 5.OOE-06 2.38E-03 100 2.38E-01 8.79E-03 7.10E-07 6.24E-09 0.0
Ac-231 19 - 50 0.5 2.OOE-05 9.50E-03 100 9.50E-01 I 3.52E-02 1.10E-06 3.87E-08 0.0

Total _ I_3.60E-05 3.6

Milk
Nuclide Pond I Cons. Rate Fraction Transfer factor Conc. Intake Intake Intake DCF Dose Dose

Conc. I Milk Cow from Milk Meat milk milk I milk Sv/Bq Sv/y mrem/y
pCi/L Lid new pond d/L pCi/kg L/y pCi/y IBq/y

U-238 469 60 0.5 4.OOE-04 5.63E+00 300 1.69E+03 6.25E+01 4.50E-08 2.81E-06 0.3
U-234 469 1 60 0.5 4.OOE-04 5.63E+00 300 1.69E+03 6.25E+01 4.90E-08 3.06E-06 0.3

Th-230 414 60 0.5 5.OOE-06 6.21E-02 300 1.86E+01 6.89E-01 2.10E-07 1.45E-07 0.0
Ra-226 " 414 1 60 0.5 1.OOE-03 1.24E+01 300 3.73E+03 I 1.38E+02 2.80E-07 3.86E-05 3.9
Pb-210 414 I 60 0.5 3.OOE-04 3.73E+00 300 1.12E+03 4.14E+01 6.90E-07 2.85E-05 2.9
U-235 19 60 0.5 8.OOE-04 4.56E-01 300 1.37E+02 5.06E+00 4.70E-08 2.38E-07 0.0

Pa-231 19 1 60 0.5 5.OOE-06 2.85E-03 300 8.55E-01 I 3.16E-02 7.10E-07 2.25E-08 0.0
Ac-227 19 60 . 0.5 2.OOE-06 1.14E-03 300 3.42E-01 I 1.27E-02 1.10E-06 1.39E-08 0.0

Total I I 7.34E-05 7.3

While there is considerable uncertainty in the assessment due to the lack
water concentrations, the calculated doses are likely to be overestimates.
concentrations are in error by a factor of two, the estimated doses are low
background.

of measured
Even if the

compared to

While the calculated doses indicate that there is no valid reason to restrict animals
immediately from drinking water in the New Pond, it would be advisable to obtain real
measured concentrations. Animals should be allowed to drink the water pending analysis
of water quality. This assessment in no way considers, the potential impact of non-
radioactive constituents on the quality of meat and milk from animals drinking from the
New Pond.

C.3.3 Combined Doses from All Sources

While it is possible for a resident on an elevated measurement area in Survey Unit 3 to
also eat meat and drink milk from animals grazing on Survey Units 4 and 5, it is not
likely. Therefore, the doses for the three survey units were not combined. To do so
would result in unnecessarily restrictive limits on the types of activities that may be
allowed on the site.

For the same reason, the dose from drinking shallow, groundwater was not included in the
dose assessment. The groundwater is not used at the present time for either domestic use.
or irrigation since there is an irrigation ditch through the property. Wells for domestic
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water use would be installed in a deeper aquifer since the shallow groundwater is likely
to be impacted by animal wastes and other contaminants that would make it non-potable.

C.3.4. Indoor Radon Dose

While the decommissioning standard excludes indoor radon, as noted in Section 3.2, the
dose calculations were performed for various individual scenarios. However, these dose
calculations should not be used to determine whether a particular survey unit can be
released.

Indoor radon doses were calculated using the RESRAD Code. In order to simplify
analysis, the only nuclide used in the RESRAD Code was Ra-226, the parent of Rn-222.
In addition, radon was the only pathway used in the analysis. The estimated doses form
inhalation of radon decay products indoors are given in Table 9.

Table 9: Gateway Indoor Radon Dose.
Estimated Annual Indoor Rn Dose

(mrem/y)
Garden
Level Basement

Depth of Area of Ra-226 Slab (foundation (foundation
Contamination Contamination Conc. (foundation depth = 1 depth = 1.75

Location (meters) (sq. meters) (pCi/g) depth =0 m) m)
Background 2 10,000 2.1 111 147 120

SUl 0.15 11,927 2.6 65 0.54 0.54
SU2 0.15 4,732 3.9 97 0.51 0.51
SU3 0.15 7.574 3.2 80 0.53 0.53
SU4 2 6,582 19.8 1038 1377 1125
SU5 1 8,375 9.6 479 8.55 8.55

The RESRAD estimated doses are somewhat puzzling in that the dose from a full
basement is less than the dose from a slab on grade foundation. The RESRAD Manual
states that "The indoor (radon) concentration is calculated by a model in which radon
enters the room through the floor and through ventilation inflow from the outdoor air."
(Yu 2001, p 150) In a later section of that document, Yu indicates that the below-grade
walls are also considered (Yu 2001, p. 157). However, the equation provided in the
manual only includes radon flux from the floor built on the contaminated area.
Therefore, in cases where the foundation extends below the maximum depth of the
contaminated zone, the calculated radon dose becomes dependent only on inflow from
ambient outdoor air. However, where foundations extend partially into the contaminated
zone (i.e., garden level foundations for SU4 and background), the estimated garden level
dose is greater than the slab dose, indicating that the code does, in fact, include some
horizontal transport of radon from soil to sub-surface interior spaces.

By comparison, the average estimated indoor radon dose to members of the public in the
United States, based on radon concentration measurements, is approximately 200 mrem
per year. The reason this dose is greater than the RESRAD estimated dose for
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background is that the input used for the code limited the area with Ra-226 in soil to
finite dimensions.

As noted above, the indoor radon pathway was excluded from the dose estimates
performed for the purpose of determining whether the survey units can be released for
unrestricted use based on the NRC's decommissioning rule that specifically excludes
indoor radon dose from the 25 mrem per year dose criterion.

C.3.5 Dose from Crops Grown on Site

The plant, meat, and milk ingestion pathways were included in the dose analysis for SU4
and SU5 and -are discussed in Section 3.3.2. The RESRAD Code was also run assuming
all default parameter values. The code was run for background as well as the gross
average radionuclide concentration in each of the survey units. Doses were estimated for
background concentrations at three different depths corresponding to the estimated depth
of the residual contamination levels above background. The background doses were
subtracted from the calculated doses for each of the survey units. The results are
summarized in Tables 1 a, b, and c.

Table 1 Oa: Gateway RESRAD Background Dose Assessment - All Pathways (Excluding
Indoor Rn)
Pathway Dose (mrem/y) including background
Location Background Background Background
Area (square meters) 10,000 10,000 10,000
Depth of contamination (meters) 2 1 0.15
Average Ra-226 Conc. (pCi/g) 2.1 2.1 2.1
Ground (mren/y) 8.30E+00 8.29E+00 7.33E+00
Inhalation (mrem/y) 1.17E-01 1.16E-01 1.15E-01
Plant - default consumption (mrem/y) 2.45E+01 2.46E+01 3.66E+00
Meat (mrem/y) 9.40E-0 1 9.40E-0 1 4.24E-0 1
Milk (mrem/y) 5.92E-01 5.91E-01 2.52E-01
Soil (mrem/y) 5.83E-01 5.82E-01 5.77E-01
Total - default consumption (mrem/y) .3.52E+01 3.51E+01 1.24E+01

Table 10b: Gateway RESRAD Dose Assessment - All Pathways (Excluding Indoor Rn)
Pathway Dose (mrem/y) from Survey Units
Location SUl SU2 SU3 SU4 SU5
Area (square meters) 11,927 4,732 7,574 6,582 8,375

Depth of contamination (meters) 0.15 0.15 0.15 2 1
Average Ra-226 Conc. (pCi/g) 2.6 3.9 3.2 19.8 9.6
Ground (mrem/y) 9.1OE+00 1.35E+01 1.12E+01 8.83E+01 4.20E+01
Inhalation (mrem/y) 1.46E-01 2.00E-01 1.69E-01 1.19E+00 5.84E-01

Plant - default consumption (mrem/y) 5.04E+00 7.56E+00 6.19E+00 2.32E+02 1.12E+02
Meat (mrem/y) 6.29E-01 3.74E-01 4.86E-01 5.84E+00 3.59E+00
Milk (mrem/y) 3.73E-01 2.21E-01 2.91E-01 3.67E+00 2.27E+00

Soil (mrem/y) 7.17E-01 1.08E+00 8.77E-01 5.89E+00 2.85E+00
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Total - default consumption (mrem/y) I 1.60E+01 I 2.30E+01 I 1.92E+01 3.37E+02 1 1.65E+02

Table 10c: Gateway RESRAD Dose Assessment - Background Dose Subtracted
Pathway Dose (mrem/y) background subtracted)'
Location SUl SU2 SU3 SU4 SU5
Area (square meters) 11,927 4,732 7,574 6,582 8,375
Depth of Contamination (meters) 0.15 0.15 0.15 2 1
Average Ra-226 Conc. (pCi/g) 2.6 3.9 3.2 19.8 9.6
Ground (mremly) 1.77E+00 6.17E+00 3.82E+00 8.00E+01 3.37E+01
Inhalation (mrem/y) 3.10E-02 8.50E-02 5.36E-02 1.07E+00 4.68E-01
Plant - default consumption (mrem/y) 1.38E+00 3.90E+00 2.53E+00 2.07E+02 8.77E+01
Meat (mrem/y) 2.05E-01 -5.00E-02 6.16E-02 4.90E+00 2.65E+00
Milk (mremry) 1.21E-01 -3.10E-02 3.92E-02 3.08E+00 1.68E+00
Soil (mrem/y) 1.40E-01 5.03E-01 3.00E-O1 5.31E+00 2.27E+00
Total - default consumption (mrem/y) 3.60E+00 1.06E+01 6.76E+00 3.02E+02 1.30E+02
IThe negative net doses for SU2 for meat and milk ingestion are an artifact of the way RESRAD calculates
consumption fraction.

C.3.5.1 Radionuclides in Soil

RESRAD calculates the dose from ingestion of crops grown in soils with residual
radionuclide contamination. RESRAD automatically calculates the fraction of fruits and
vegetables grown on soils with residual contamination based on the area, i.e., the area
factor. Using the average residual radionuclide concentrations for each survey unit and
the RESRAD calculated consumption fraction the estimated net annual doses (i.e.,
background dose subtracted) due to ingestion of fruits and vegetables grown on the
survey unit were 1.4 mrem per year, 3.9 mrem per year, 2.53 mrem per year, 207 mrem
per year, and 88 mrem per year for SUl, SU2, SU3, SU4, and SU5 respectively. (See
Table 10c) This analysis indicates that SUl, SU2, and SU3 are suitable for growing
crops for human consumption.

C.3.5.2 Radionuclides in Groundwater

The analysis in Section 3.3.5.1 addresses the existing residual radioactivity in the soils.
However, analysis of groundwater shows elevated concentrations of uranium. If
groundwater is used to irrigate crops, the residual radionuclide concentrations in the soil
will increase slightly. Analysis of groundwater in the two wells in SU4 showed Ra-226
concentrations below detection and uranium at 0.163 mg/L and 0.074 mg/L for Wells 1
and 2 respectively. The uranium activity concentrations for the two wells were 110
pCi/L and 50.3 pCi/L respectively. The average uranium activity concentration was 70.3
pCi/L. The activity concentrations calculated from the mass concentrations using, the
specific activity of natural uranium (677 pCi/mg) correlated well with the measured gross
alpha and gross beta concentrations.

The following calculations assume the usage parameter values in NCRP Report 1231,
Screening Models for Releases of Radionuclides to Atmosphere, Surface Water, and
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Ground (NCRP 1996). Assuming an irrigation rate of 5 liters per square meter per day
for 150 days per year, and the average uranium concentration in groundwater, the total
amount of radioactivity added to the surface soil per year would be as follows:

Annual input = 5 L/m2 -d x 150 d/yx 70.3 pCi/L = 5.27E4 pCi/y

Assuming a plow depth of 15 cm and a soil density of 1.7 g/cm3 , the added activity per
gram of soil at the surface would be as follows:

Soil concentration = 5.27E4 pCi/y x 1E-4 m2 /cm 2/(15 cm x 1.7 g/cm 3) = 0.21 pCi/g

Assuming equilibrium between U-238 and U-234 in groundwater the estimated potential
increase in U-238 concentration would be 0.10 pCi/g. This is less, than 5 percent of the
existing background soil concentration and approximately 0.5 percent of the average soil
concentration in SU4. Therefore, the dose from plants grown on SU4 could increase by
approximately 0.5%.

Because most of the source term has been removed, groundwater concentrations are
expected to decrease significantly over the next few years. Therefore, it is not reasonable
to project the impact of irrigating crops with groundwater at the measured concentrations
into the future.

C.3.6 Dose from Animals Grazing on Site

The estimated doses from meat and milk from animals grazing on SU4 and SU5 were
calculated by RESRAD using default consumption fractions (Table 1 c).

C.3.6.1 Radionuclides in Soil

The estimated annual doses for SU1, SU2, and SU3 were less than 1 mrem per year.
The estimated net doses for SU4 and SU5 from meat ingestion were 4.9 and 2.7 mrem
per year respectively. The estimated doses for SU4 an SU5 from milk ingestion were 3.1
and 1.7 mrem per year respectively (See Table 10c). As noted in Section 3.3.2, domestic
animal grazing even on the areas of the site with the highest levels of residual radionclide
concentrations would not result in doses greater than 25 mrem per year to members of the
public consuming meat and milk. The consumption fractions used in the analysis are
appropriate for residents consuming home-grown beef and milk. The potential doses to
members of the public if the meat and milk were sold for consumption by non-residents
would be much lower since the fraction of meat and milk consumed from the site would
be much lower.
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C.3.6.2 Radionuclides in Groundwater

Beef cattle and milk cows could also consume slightly contaminated groundwater.
RESRAD does not take into account water consumption unless the groundwater is
contaminated by future leaching from the soil. RESRAD does not allow input of existing
groundwater concentrations. Therefore, the doses from this pathway were calculated
manually using standard usage parameters from NCRP Report 1231 (NCRP, 1996).

Three sources of drinking water for the animals were considered separately: Well 1,
Well 2, and the pre-existing pond southeast of the mill building. The uranium
concentrations in the three sources are given in Table 11. The potential doses to
members of the public consuming meat and milk from animals drinking water from these
sources were calculated as follows:

Concentration in meat = Water intake (L/d) x transfer factor (d/kg) x Conc. (pCi/L)

Concentration in milk = Water intake (L/d) x transfer factor (d/L) x Conc. (pCi/L)

The annual intakes by members of the public were estimated assuming an individual
drinks 300 liters of milk per year and consumes 100 kg of meat. The concentrations in
beef were assumed to be representative of concentrations in other animals that might be
used for meat.

Intake (meat) = Conc. in beef x 100 kg/y

Intake (milk) = Conc. in milk x 200 L/y

The annual doses were calculated by multiplying the annual intake by the International
Commission on Radiological Protection (ICRP) dose coefficient for natural uranium
(ICRP, 2001). This analysis assumes that the residents get all of their meat and milk
from animals' drinking impacted ground water or pond water from the site. The usage
and transfer factors are given in Table 11 along with the results of the calculations.

Table 11: Dose from Groundwater Consumption by Domestic Animals

Source Well 1 Well 2 Pre-existing Pond
U-nat Concentration in 110 50.3 15.1
Water (pCi/L)
Daily water 50 50 50
consumption by beef
cattle (L/d)
Daily water 60 60 60
consumption by milk
cows (L/d)
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Transfer Coefficient 0.0008 0.0008 0.0008
water to meat (d/kg)

Transfer Coefficient 0.0004 0.0004 0.0004
water to milk (d/L)
Concentration in meat 4.4 2.0 0.60
(pCi/kg)
Concentration in milk 2.6 1.2 0.36
(pCi/L)
Annual intake in meat 440 200 60

(pCi/y)
Annual intake in milk 780 360 108

(pCily)
ICRP Dose Coefficient 1.7E-4 1.7E-4 1.7E-4
for natural uranium
(mrem/pCi)
Estimated annual dose <0.1 <0.1 <0.01
from meat intake
(mrenrly)
Estimated annual dose 0.14 <0.1 <0.1
from milk intake
(mrem/y)
Estimated annual dose 13.7 6.2 non-potable
from routine direct
ingestion of
groundwater (torem/y)

Estimated annual dose 0.9 0.4 non-potable
from incidental
ingestion of
groundwater (mrem/y)

C.3.7 Direct Ingestion of Groundwater

The shallow groundwater at the site is not likely to be potable. However, the doses to

individuals consuming groundwater were calculated assuming a drinking water intake of

2 liters per day for 365 days per year. This is an unlikely scenario for the shallow

groundwater.

Dose = 2 L/d x 365 d/y x Concentration x Dose coefficient

The estimated doses are given in Table 11.

A more reasonable exposure scenario would be incidental ingestion of groundwater. An

intake rate of 0.25 L/d for 200 days per year for a total of 50 L/y was assumed. That is

equivalent to one glass of water every day during the late spring, summer, and early fall.

0
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C.3.8 Playground Scenario

Soil ingestion was included in all of the RESRAD analyses since it is a viable exposure
pathway for all scenarios. In SU4 and SU5 soil ingestion at a rate of 36.5 grams per year
(100 mg/day), the default full-time occupancy value, resulted in estimated doses of 5.89
mrem per year and 2.85 mrem per year. The estimated daily intake of soil for a child is
200 mg/day. Assuming a child plays on a playground for several hours per day for six
months of the year, and that he or she ingests half his or her daily soil intake while on the
playground, the dose would be approximately half the estimated RESRAD dose. It
should be noted, however, that the dose to the child can be adjusted for intake but that
RESRAD does not specifically calculate doses to children.

It is unlikely that a playground could be constructed on the most contaminated portions of
SU4 and SU5. If indeed, the area was put to such a use, it would be covered with a
protective surface, preventing direct contact with soils. However, it would not be prudent
to put a child's playground in the area with greatest residual contamination in SU4 or
SU5 without some sort of ground cover.

D. CONCLUSIONS

From both radiological and economic perspectives, the 2006 cleanup of the George E.
Davis Mill Site could be considered successful. Although full remediation of the site was
not achieved, a large amount of the most highly contaminated source term material was
removed from the site. Given all possible alternatives, the relative cost of material
removal, transport, and disposal was extremely low. Contaminated soils in areas nearest
to where residents are currently living on the site were largely eliminated. Two of the
five survey units (Survey Units 1 and 2) passed all MARSSIM-based analyses for
compliance with the 25 mrem/yr dose criterion. About 4 acres, or over 40% of the total
area targeted for potential remediation, now appears to meet this standard as a result of
the cleanup.

Although Survey Unit 3 did not quite meet the 25 mrem/yr standard based on MARSSIM
elevated measurement analyses, the overall concentrations met the cleanup criterion. The
post-remediation dose assessment for this area demonstrates that for any reasonable land
use scenario, Survey Unit 3 meets the 25 mrem/year decommissioning standard.

Survey Units 4 and 5 did not meet the criterion for cleanup and should not be released for
unrestricted use. However, limited use such as livestock grazing and recreation activities
would not result in annual doses to members of the public in excess of 25 mrem per year.
The area should not be used for cultivation of crops for human consumption since the
projected doses exceed 25 mrem per year.

Other specific land and water uses were considered for Survey Units 4 and 5 including
use of groundwater for irrigation, stock water, and direct ingestion. Irrigation and stock
watering with groundwater would be acceptable under the limited use scenarios. Routine
direct ingestion of groundwater should not be allowed on the basis of keeping doses As
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Low As Reasonable Achievable (ALARA) even thought the annual dose from that single
pathway would not exceed 25 mrem per year. Incidental ingestion of groundwater would
result in a dose less than 1 mrem per year so is not a significant risk from radionuclides.
However, the chemical and biological contaminants in the ground and surface water most
likely render it non-potable.
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FIGURE 1

GEORGE E. DAVIS MILL SITE
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ATTACHMENT A

SITE OWNER
ACCESS AGREEMENT



CONSENT FOR RIGHT OF ENTRY FOR REMEDIATION ACTIVITIES
At The

Davis Mill Site
Gateway, Colorado

Mrs. Katherine B. Willis.hereby represents to The State of Colorado, Department of
Public Health and Environment (CDPHE), that the undersigned is the land owner
of the following real property located in the County of Mesa and the State of
Colorado: the Davis Mill physically located at 43201 Colorado Highway 141;
Gateway, Colorado.

As such, the undersigned hereby grants to the agents and employees of the State of
Colorado, Department of Public Health and Environment and its Contractor -
Frontier Environmental Services, Inc. and their sub-contractor(s), permission to
enter upon such property and land to remediate and mitigate past mine milling
practices and to do all things necessary or expedient for the protection of human
health and environment by the systematic removal of radiological materials from
the Davis Mill Site.

Consent is given to enter upon the above described property for the length of time
necessary to remediate the Davis Mill Site and to adequately re-grade the site post-
. .,,a:'tion pursuant to the Contract entered into betwcen the State of Colorado;
Department of Public Health and Environment and Frontier Environmental
Services, Inc. (Contractor). Reference: CDPHE Project Number HMWMD-RAD-
01 and Contract Number FEA-06-00043.

The land owner has a responsibility to ensure that any existing physical assets not
specifically addressed by the Contract are identified by the undersigned or their
agent as not to be addressed or acted upon by the Contractor - Frontier
Environmental Services, Inc.

thnesme Willis Date

Witnessed7Fv.' / ~ Date



ATTACHMENT B

SUMMARY

OF

GEORGE E. DAVIS MILL SITE
PROJECT SPECIFIC

BILL-OF-LADING
ISSUED



SUMMARY OF GEORGE E. DAVIS SITE PROJECT SPECIFIC BILL-OF-LADING ISSUED

Date: Number of Vehicles" Total Loads Shipped: Accumulated Loads: Daily Tare Tons: Accumulated Tons: *Daily Cubic Yards: 'Accumulated yd':

Tuesday, May 02, 2006 7 23 23.0 527.0 527.0 376.4 376.4
Wednesday, May 03, 2006 7 28 51.0 643.6 1170.6 459.7 836.1
Thursday, May 04, 2006 8 34 85.0 796.8 1967.4 569.1 1405.3
Friday, May 05, 2006 7 28 113.0 654.4 2621.8 467.4 1872.7
Monday, May 08, 2006 7 32 145.0 754.0 3375.8 538.6 2411.3
Tuesday, May 09, 2006 8 32 177.0 753.6 4129.4 538.3 2949.6
Wednesday, May 10, 2006 8 32 209.0 756.2 4885.6 540.1 3489.7
Thursday, May 11,,2006 8 32 241.0 759.4 5645.0 542.4 4032.1
Friday, May 12, 2006 8 31 272.0 738.5 6383.5 527.5 4559.6
Monday, May 15, 2006 8 32 304.0 760.0 7143.5 542.9 5102.5
Tuesday, May 16, 2006 6 23 327.0 541.0 7684.5 386.4 5488.9
Wednesday, May 17, 2006 7 31 358.0 749.2 8433.7 535.1 6024.1
Thursday, May 18, 2006 8 34 392.0 798.4 9232.1 570.3 6594.4
Friday, May 19, 2006 8 32 424.0 739.8 9971.9 528.4 7122.8
Monday, May 22, 2006 8 20 444.0 466.7 10438.6 333.4 7456.1
Tuesday, May 23, 2006 8 33 477.0 769.5 11208.1 549.6 8005.8
Wednesday, May 24, 2006 8 40 517.0 928.9 12137.0 663.5 8669.3
Thursday, May 25, 2006 No Loads Shipped Due To UMETCO Facility Shut-Down; De-contamation Pad Repair Activities
Friday, May 26, 2006 No Loads Shipped Due To UMETCO Facility Shut-Down; De-contamation Pad Repair Activities
Tuesday, May 30, 2006 6 15 532.0 347.5 12484.5 248.2 8917.5
Wednesday, May 31, 2006 6 32 564.0 745.3 13229.8 532.4 9449.9
Thursday, June 01,2006 8 40 604.0 931.3 14161.1 665.2 10115.1
Friday, June 02, 2006 7 35 639.0 816.7 14977.8 583.4 10698.4
Monday, June 05, 2006 7 38 677.0 882.9 15860.7 630.6 11329.1
Tuesday, June 06, 2006 7 36 713.0 839.4 16700:1 599.6 11928.6
Wednesday, June 07, 2006 8 38 751.0 839.5 17539.6 599.6 12528.3
Thursday, June 08, 2006 8 26 777.0 609.0 18148.6 435.0 12963.3
Friday, June 09, 2006 4 15 792.0 326.2 18474.8 233.0 13196.3
Monday, June 12, 2006 8 34 826.0 795.1 19269.9 567.9 13764.2
Tuesday, June 13, 2006 5 22 848.0 519.7 19789.6 371.2 14135.4
Wednesday, June 14, 2006 6 13 861.0 304.7 20094.3 217.6 14353.1
Thursday, June 15, 2006 6 28 889.0 653.4 20747.7 466.7 14819.8
Friday, June 16, 2006 6 22 911.0 513.4 21261.1 366.7 15186.5
Monday, June 19, 2006 3 7 918.0 164.3 21425.4 117.4 15303.9
Tuesday, June 20, 2006 1 3 14 932.0 324.3 21749.7 231.6 15535.5
Wednesday, June 21, 2006 4 4 936.0 94.2 21843.9 67.3 15602.8
Daily Average: 6.8 27.5 NIA 642.5 NIA 458.9 N/A
Total: N/A 936 NIA 21843.9 NIA 15602.8 N/A

"1.4 Tons Per Cubic Yard ATTACHMENT B:



SUMMARY OF GEORGE E. DAVIS SITE PROJECT SPECIFIC BILL-OF-LADING ISSUED

Date: Number of Vehicles: Total Loads Shipped: Accumulated Loads: Daily Tare Tons: Accumulated Tons: *Daily Cubic Yards: *Accumulated yd :

Tuesday, May 02, 2006 7 23 23.0 527.0 527.0 415.0 415.0
Wednesday, May 03, 2006 7 28 51.0 643.6 1170.6 506.8 921.7
Thursday, May 04, 2006 8 34 85.0 796.8 1967.4 627.4 1549.1
Friday, May 05, 2006 7 28 113.0 654.4 2621.8 515.3 2064.4
Monday, May 08, 2006 7 32 145.0 754.0 3375.8 593.7 2658.1
Tuesday, May 09, 2006 8 32 177.0 753.6 4129.4 593.4 3251.5
Wednesday, May 10, 2006 -8 32 209.0 756.2 4885.6 595.4 3846.9
Thursday, May 11,2006 8 32 241.0 759.4 5645.0 598.0 4444.9
Friday, May 12, 2006 - 8 31 272.0 738.5 6383.5 581.5 5026.4
Monday, May 15, 2006 8 32 304.0 760.0 7143.5 598.4 5624.8
Tuesday, May 16, 2006 6 23 327.0 541.0 7684.5 426.0 6050.8
Wednesday, May 17, 2006 7 31 358.0 749.2 8433.7 589.9 6640.7
Thursday, May 18, 2006 8 34 392.0 798.4 9232.1 628.7 7269.4
Friday, May 19, 2006 8 32 424.0 739.8 9971.9 582.5 7851.9
Monday, May 22, 2006 8 20 444.0 466.7 10438.6 367.5 8219.4
Tuesday, May 23, 2006 -8 33 477.0 769.5 11208.1 605.9 8825.3
Wednesday, May 24, 2006 8 40 517.0 928.9 12137.0 731.4 9556.7
Thursday, May 25, 2006 No Loads Shipped Due To UMETCO Facility Shut-Down; De-contamation Pad Repair Activities
Friday, May 26, 2006 No Loads Shipped Due To UMETCO Facility Shut-Down; De-contamation Pad Repair Activities
Tuesday, May 30, 2006 6 15 532.0 347.5 12484.5 273.6 9830.3
Wednesday, May 31, 2006 6 32 564.0 745.3 13229.8 586.9 10417.2
Thursday, June 01, 2006 8 40 604.0 931.3 14161.1 733.3 11150.5
Friday, June 02, 2006 7 35 639.0 816.7 14977.8 643.1 11793.5
Monday, June 05, 2006 7 38 677.0 882.9 15860.7 695.2 12488.7
Tuesday, June 06, 2006 7 36 713.0 839.4 16700.1 660.9 13149.7
Wednesday, June 07, 2006 8 38 751.0 839.5 17539.6 661.0 13810.7
Thursday, June 08, 2006 8 26 777.0 609.0 18148.6 479.5 14290.2
Friday, June 09, 2006 4 15 792.0 326.2 18474.8 256.9 14547.1
Monday, June 12, 2006 8 34 826.0 795.1 19269.9 626.1 15173.1
Tuesday, June 13, 2006 5 22 848.0 519.7 19789.6 409.2 15582.4
Wednesday, June 14, 2006 6 13 861.0 304.7 20094.3 239.9 15822.3
Thursday, June 15, 2006 6 28 889.0 653.4 20747.7 514.5 16336.8
Friday, June 16, 2006 6 22 911.0 513.4 21261.1 404.3 16741.0
Monday, June 19, 2006 3 7 918.0 164.3 21425.4 129.4 16870.4
Tuesday, June 20, 2006 1 3 14 932.0 324.3 21749.7 255.4 17125.7
Wednesday, June 21, 2006 4 4 936.0 94.2 21843.9 74.21 17199.9
Daily Average: 6.8 27.5 N/A 642.5 N/A 458.9 NIA
Total: N/A 936 N/A 21843.9 N/A 17199.9 N/A

*1.27 Tons Per cubic Yard ATTACHMENT B:
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ATTACHMENT D

POST-REMEDIATION DAVIS MILL SITE
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ATTACHMENT E

FINAL STATUS SURVEY
SOIL
AND

WATER SAMPLING RESULTS



DAVIS MILL SITE REMEDIATION PROJECT, GATEWAY, CO

ANALYTICAL SOIL SAMPLE RESULTS FOR Ra-226

Analyzed by

MFG INC. in the On-site Soils Laboratory



I . Sample
Des~criptioqn

Sariile Laitud i~bnitCannede
Sampe Ltitd' -ogitde ate Sar.aple> Ra-226

ID. [(North, dd) I (West. Jd) Collected W*~ight (g) (pCiig)W

FINAL STATUS BACKGROUND SAMPLES
South Meadow* GWB-1 38.678960 108.97763 514/2006 130.1 2.1
South Meadow* GWB-2 38.679220 108.97714 5/4/2006 114.8 2.2
South Meadow* GWB-3 38.678700 108.97788 5/4/2006 124.5 2.2
South Meadow* GWB-4 38.678480 108.97812 5/4/2006 132.1 1.9
South Meadow GWB-5 38.678250 108.97768 5/4/2006 137.4 1.9
South Meadow GWB-6 38.678600 108.97739 5/4/2006 131.4 1.9
South Meadow GWB-7 38.678410 108.97683 5/4/2006 147.5 1.8
South Meadow GWB-8 38.678860 108.97682 5/4/2006 139.3 2.1
South Meadow GWB-9 38.679820 108.97597 5/4/2006 165.8 1.8
South Meadow GWB-10 38.679470 108.97626 5/4/2006 157.6 1.9
South Meadow GWB-1 1 38.679200 108.97600 5/4/2006 170.4 1.9
South Meadow GWB-12 38.679180 108.97542 5/4/2006 116.0 2.1
South Meadow GWB-13 38.678780 108.97533 5/4/2006 121.5 2.0
South Meadow GWB-14 38.678540 108.97537 5/4/2006 126.2 2.0
South Meadow GWB-15 38.678130 108.97602 5/4/2006 137.7 2.0
South Meadow GWB-16 38.677750 108.97602 5/4/2006 148.0 1.8
South Meadow GWB-17 38.678010 108.97672 5/4/2006 139.7 1.8
South Meadow GWB-18 38.678750 108.97607 5/4/2006 134.0 2.0
South Meadow GWB-19 38.679550 108.97663 5/4/2006 149.6 2.2
South Meadow GWB-20 38.680230 108.97646 5/4/2006 104.9 2.6
South Meadow GWB-21 38.680510 108.97647 5/4/2006 107.5 2.2
South Meadow GWB-22 38.680660 108.97657 5/4/2006 127.2 2.2
South Meadow GWB-23 38.680940 108.97691 5/4/2006 126,2 2.2
South Meadow GWB-24 38.681140 108.97713 5/4/2006 112,8 2.4
South Meadow GWB-25 38.679810 108.97627 5/10/2006 148.0 2.0
South Meadow GWB-26 38.679180 108.97634 5/10/2006 146.4 2.1
South Meadow GWB-27 38.678680 108.97614 5/10/2006 108.2 2.3
South Meadow GWB-28 38.678700 108.97696 5/10/2006 147.3 2.1

FINAL STATUS SAMPLES FOR SURVEY UNIT 1
SUI-1 SUI-1 38.681050 108.97731 6/14/2006 163.7 2.3
SU1-2 SU1-2 38.680870 108.97715 6/14/2006 184.7 2.1
SU1-3 SU1-3 38.680690 108.97704 6/14/2006 199.2 2.9
SU1-4 SU1-4 38.680500 108.97694 6/13/2006 178.7 2.0
SU1-5 SU1-5 38.680320 108.97681 6/13/2006 177.4 2.1
SU1-6 SU1-6 38.680100 108.97664 6/13/2006 182.0 2.5

SU1-6 (split)** SU1-6 (split) 6/13/2006 176.5 2.4
SUl-7 SU1-7 38.680670 108.97729 6/14/2006 164.8 2.5
SU1-8 SU1-8 38.680460 108.97720 6/13/2006 170.5 2.2
SU1-9 SU1-9 38.680280 108.97708 6/13/2006 199.6 2.1
SUl-10 SUl-10 38.680020 108.97689 6/13/2006 187 1.7
SUI-11 SUl-11 38.680290 108.97742 6/13/2006 172.4 2.0

SUl-11 (2nd count)** SU1-11 (2) 6/13/2006 172.4 1.9
SUl-12 SU1-12 38.680110 108.97729 6/13/2006 171.1 2.0
SUl1-13 SU1-13 38.679940 108.97714 6/13/2006 215.4 3.5
SUl-14 SU1-14 38.680320 108.97756 6/13/2006 195 2.0
SUI-15 SU1-15 38.680150 108.97754 6/13/2006 146.4 2.2
SU1-16 SU1-16 38.679980 108.97745 6/13/2006 186.1 2.0
SUI-17 SU1-17 38.680240 108.97781 6/13/2006 184.6 9.1
SU1-18 SU1-18 38.680030 108.97778 6/13/2006 181 2.1
SU1-19 SU1-19 38.679840 108.97765 6/13/2006 203.3 2.0
SU1-20 SU1-20 38.680130 108.97800 6/13/2006 152.5 2.9
SU1-21 SU1-21 38.679890 108.97795 6/13/2006 175.8 2.1

SU1-21 (2nd count)** SU1-21 (2) 6/13/2006 175.8 2.2
SU1-22 SU1-22 38.679730 108.97786 6/13/2006 190.9 2.1

*Not used in statistical analyses as background samples due to proximity to impacted areas

** Duplicate or split samples not used in statistical analyses. Composite samples not used in MARSSIM analyses 0



FINAL STATUS SAMPLES FOR SURVEY UNIT 2
SU2-1 SU2-1 38.681200 108.97809 6/14/2006 114.2 2.1
SU2-2 SU2-2 38.681330 108.97794 6/14/2006 153.4 3.3
SU2-3 SU2-3 38.681400 108.97784 6/14/2006 145.6 3.0
SU2-4 SU2-4 38.681430 108.97763 6/14/2006 126.8 16.7

SU2-4 (2nd count)** SU2-4 (2) 6/14/2006 126.8 19.1
SU2-5 SU2-5 38.681520 108.97751 6/14/2006 172 3.1
SU2-6 SU2-6 38.681410 108.97742 6/14/2006 144.8 2.6
SU2-7 SU2-7 38.681300 108.97756 6/14/2006 148.5 2.1
SU2-8 SU2-8 38.681250 108.97775 6/14/2006 181.4 2.9
SU2-9 SU2-9 38.681130 108.97790 6/14/2006 139.9 2.0

SU2-1_0 SU2-10 38.681010 108.97791 6/14/2006 163.3 2.4
SU2-11 SU2-11 38.681120 108.97772 6/14/2006 130.8 2.1
SU2-12 SU2-12 38.681210 108.97755 6/14/2006 129.1 2.3
SU2-13 SU2-13 38.681210 108.97750 6/14/2006 125.5 3.9
SU2-14 SU2-14 38.681290 108.97731 6/14/2006 147.3 3.2
SU2-15 SU2-15 38.681180 108.97720 6/14/2006 105.9 4.7
SU2-16 SU2-16 38.681120 108.97730 6/14/2006 120.2 13.6
SU2-17 SU2-17 38.681090 108.97752 6/14/2006 137.9 2.6
SU2-18 SU2-18 38.680980 108.97762 6/14/2006 167.7 2.2
SU2-19 SU2-19 38.680850 108.97764 6/14/2006 119.8 2.2

SU2-19 (Split)** SU2-19 (split) 6/14/2006 119.8 2.5
SU2-20 SU2-20 38.680890 108.97752 6/1412006 125.2 2.9
SU2-21 SU2-21 38.680810 108.97733 6/14/2006 174.7 3.8

SU2-21 (2nd count)** SU2-21 (2) 6/14/2006 174.7 3.6
SU2-22 SU2-22 38.680720 108.97744 6/14/2006 150.5 2.4

FINAL STATUS SAMPLES FOR SURVEY UNIT 3
SU3-1 SU3-1 38.680240 108.97830 6/18/2006 149.2 2.3
SU3-2 SU3-2 38.680330 108.97816 6/18/2006 163.5 2.3
SU3-3 SU3-3 38.680460 108.97797 6/18/2006 163.6 2.0
SU3-4 SU3-4 38.680570 108.97781 6/18/2006 173.8 12.6
SU3-5 SU3-5 38.680690 108.97766 6/18/2006 146 3.0
SU3-6 SU3-6 38.680740 108.97773 6/18/2006 123.1 3.4
SU3-7 SU3-7 38.680690 108.97793 6/18/2006 166.8 2.5
SU3-8- SU3-8 38.680600 108.97812 6/18/2006 142.0 2.6

SU3-8 (2nd count)** SU3-8 (2) 6/18/2006 142.0 2.6
SU3-9 SU3-9 38.680480 108.97829 6/18/2006 174.2 1.9
SU3-10 SU3-10 38.680400 108.97844 6/18/2006 140.7 .2.2
SU3-11 SU3-11 38.680520 108.97857 6/18/2006 172.2 1.9
SU3-12 SU3-12 38.680620 108.97840 6/18/2006 171.3 2.2

SU3-12 (Split)** SU3-12 (Split) 6/18/2006 133 2.0
SU3-13 SU3-13 38.680740 108.97827 6/18/2006 170.5 2.4
SU3-14 SU3-14 38.680860 108.97808 6/18/2006 131.7 2.6
SU3-15 SU3-15 38.680950 108.97792 6/18/2006 150.6 9.9
SU3-16 SU3-16 38.681050 108.97804 6/18/2006 168.2 2.2
SU3-17 SU3-17 38.680970 108.97820 6/18/2006 132.1 2.1
SU3-18 SU3-18 38.680870 108.97839 6/18/2006 153.4 2.1
SU3-19 SU3-19 38.680740 108.97851 6/18/2006 168.6 2.1
SU3-20 SU3-20 38.680630 108.97867 6/18/2006 161.5 2.8
SU3-21 SU3-21 38.680770 108.97879 6/18/2006 158.4 2.6
SU3-22 SU3-22 38.680870 108.97862 6/18/2006 155 3.8
SU3-23 SU3-23 38.681000 108.97850 6/18/2006 156.5 3.0
SU3-24 SU3-24 38.681090 108.97831 6/18/2006 138.9 2.1

*Not used in statistical analyses as background samples due to proximity to impacted areas
•* Duplicate or split samples not used in statistical analyses. Composite samples not used in MARSSIM analyses



Sapl Sample Latitude LongitUde ~Da te Sample Ra-226
Description _ I _ (North, dd) ( West, dd) Collected Weight (g), (plG• )

FINAL STATUS~ SAMPLE FO fR SIIRVFY UNIT 4 B
SU4-1 SU4-1 38.679360 108.97948 6/21/2006 176 2.3

SU4-1 (2nd count)** SU4-1 (2) 6/21/2006 176 2.1
SU4-2 SU4-2 38.679260 108.97937 6/21/2006 171.1 2.4
SU4-3 SU4-3 38.679130 108.97926 6/21/2006 158.5 2.5
SU4-4 SU4-4 38.679260 108.97909 6/21/2006 146.4 2.8
SU4-5 SU4-5 38.679370 108.97919 6/21/2006 135.5 3.2
SU4-6 SU4-6 38.679490 108.97931 6/21/2006 113.6 2.9
SU4-7 SU4-7 38.679580 108.97915 6/21/2006 124.5 14.3
SU4-8 SU4-8 38.679450 108.97906 6/21/2006 178.9 2.2
SU4-9 SU4-9 38.679350 108.97893 ,6/21/2006 128.4 10.4
SU4-10 SU4-10 38.679440 108.97876 6/21/2006 165.8 18.8
SU4-11 SU4-11 38.679570 108.97887 6/21/2006 149.3 47.1
SU4-12 SU4-12 38.679720 108.97896 6/21/2006 185.8 4.0
SU4-13 SU4-13 38.679800 108.97882 6/21/2006 167.3 4.5
SU4-14 SU4-14 38.679670 108.97872 6/21/2006 172.2 11.5
SU4-15 SU4-15 38.679550 108.97861 6/21/2006 138 220.8
SU4-16 SU4-16 38.679600 108.97849 6/21/2006 143.1 4.3
SU4-17 SU4-17 38.679760 108.97857 6121/2006 166.8 31.7
SU4-18 SU4-18 38.679890 108.97869 6/21/2006 124.7 3.6
SU4-19 SU4-19 38.679960 108.97849 6/22/2006 150.1 2.4
SU4-20 SU4-20 38.679840 108.97839 6/22/2006 165.9 1.7
SU4-21 SU4-21 38.679830 108.97809 6/22/2006 174.3 9.8
SU4-22 SU4-22 38.679950 108.97823 6/22/2006 154.7 1.7
SU4-23 SU4-23 38.680070 108.97837 6/22/2006 168.5 2.0

SU4-24 (hot spot composite)** SU4-24 38.679520 108.97872 6/21/2006 161 69.6

FINAL STATUS SAMPLES FOR SURVEY UNIT 5
SU5-1 SU5-1 38.679170 108.97912 6/16/2006 121 2.2
SU5-2 SU5-2 38.679010 108.97897 6/16/2006 129.3 2.1
SU5-3 SU5-3 38.678910 108.97887 6/16/2006 140.1 2.1
SU5-4 SU5-4 38.679000 108.97865 6/16/2006 131.0 2.6
SU5-5 SU5-5 38.679120 108.97876 6/16/2006 123.9 11.0
SU5-6 SU5-6 38.679270 108.97890 6/16/2006 103.1 13.5

SU5-6 (2nd count)* SU5-6 (2) .6/16/2006 103.1 10.7
SU5-7 SU5-7 38.679350 108.97868 6/16/2006 158.9 3.8
SU5-8 SU5-8 38.679230 108.97855 6/16/2006 183.6 3.4
SU5-9 SU5-9 38.679080 108.97841 6/16/2006 110.9 14.3

SU5-10 SU5-10 38.679140 108.97823 6/16/2006 152.5 2.1
SU5-11 SU5-11 38.679290 108.97832 6/16/2006 158.1 2.2
SU5-12 SU5-12 38.679430 108.97845 6/16/2006 148.5 29.1
SU5-13 SU5-13 38.679500 108.97825 6/16/2006 184.9 1.8
SU5-14 SU5-14 38.679360 108.97816 6/16/2006 127 4.2
SU5-15 SU5-15 38.679180 108.97805 6/16/2006 162.3 1.9
SU5-16 SU5-16 38.679220 108.97787 6/16/2006 160.3 2.1
SU5-17 SU5-17 38.679410 108.97799 6/16/2006 161.4 51.9
SU5-18 SU5-18 38.679580 108.97803 6/16/2006 181.2 1.8

SU5-18 (2nd count)** SU5-18 (2) 6/16/2006 181.2 1.9
SU5-19 SU5-19 38.679640 108.97777 6/16/2006 176.9 2.8
SU5-20 SU5-20 38.679490 108.97776 6/16/2006 178.9 3.8
SU5-21 SU5-21 38.679290 108.97768 6/16/2006 74.9 10.3
SU5-22 SU5-22 38.679470 108.97741 6/16/2006 180 3.1
SU5-23. SU5-23 38.678960 108.97814 6/16/2006 104.2 4.3
SU5-24 SU5-24 38.678910 108.97836 6/16/2006 141.3 2.0
SU5-25 SU5-25 38.678850 108.97854 6/16/2006 134.9 2.1

SU5-26 (hot spot composite 1)** SU5-26 38.678930 108.97837 6/16/2006 146.9 3.4
SU5-26 (2nd count)** SU5-26 (2) 6/16/2006 146.9 3.2

SU5-27 (hot spot composite 2)** SU5-27 38.679320 108.97833 6/16/2006 134.7 3.5
SU5-28 (hot spot composite 3)** SU5-28 38.679490 108.97861 6/16/2006 149.5 81.8

*Not used in statistical analyses as background samples due to proximity to impacted areas
** Duplicate or split samples not used in statistical analyses. Composite samples not used in MARSSIM analyses

w



Survey Unit Hot Spot Characterization Samples
SU1-HSI-1 SU1-HS1-1 38.680240 108.97781 7/24/2007 175.0 2.3
SU1-HS1-2 SU1-HS1-2 7/24/2007 170.3 3.1
SU1-HS1-3 SU1-HS1-3 7/24/2007 183.5 3.2
SU1-HSI-4 SU1-HS1-4 7/24/2007 168.7 4.7
SU1-HS1-5 SU1-HS1-5 7/24/2007 180.1 10.1

SU2-HSI-1 SU2-HS1-1 38.681430 108.97763 717/2006 141.7 4.5
SU2-HS1-2 SU2-HS1-2 717/2006 129.7 4.3
SU2-HS1-3 SU2-HS1-3 717/2006 104.8 4.3
SU2-HS1-4 SU2-HS1-4 717/2006 109.3 3.3
SU2-HS1-5 SU2-HS1-5 71712006 114.7 3.1
SU2-HS1-6 SU2-HS1-6 717/2006 120.1 3.3
SU2-HS1-7 SU2-HS1-7 717/2006 119.5 3.1
SU2-HS1-8 SU2-HS1-8 717/2006 132.3 3.2
SU2-HS1-9 SU2-HS1-9 717/2006 148.7 3.2

SU2-HS2-1 SU2-HS2-1 38.681120 108.97730 7/19/2006 162.3 3.0
SU2-HS2-2 SU2-HS2-2 7/19/2006 174.7 4.0
SU2-HS2-3 SU2-HS2-3 7/19/2006 141.6 22.1.
SU2-HS2-4 SU2-HS2-4 7/19/2006 148.2 4.0
SU2-HS2-5 SU2-HS2-5 7/19/2006 125.3 4.5
SU2-HS2-6 SU2-HS2-6 7/19/2006 122.9 7.3
SU2-HS2-7 SU2-HS2-7 7/19/2006 138.4 4.6
SU2-HS2-8 SU2-HS2-8 7/19/2006 108.2 3.0
SU2-HS2-9 SU2-HS2-9 7/19/2006 128.6 3.1
SU2-HS2-10 SU2-HS2-10 7/19/2006 138.7 3.5

SU3-HS1-1 SU3-HS1-1 38.680950 108.97792 7/20/2007 176.6 2.2
SU3-HS1-2 SU3-HS1-2 7/20/2007 158.2 7.4
SU3-HS1-3 SU3-HS1-3 _7/20/2007 171.3 7.4
SU3-HS1-4 SU3-HS1-4 7/20/2007 171.1 2.3
SU3-HS1-5 SU3-HS1-5 7/20/2007 168.0 7.3

SU3-HS2-1 SU3-HS2-1 38.680730 108.97789 7/20/2007 174.7 7.1
SU3-HS2-2 SU3-HS2-2 7/20/2007 143.8 3.1
SU3-HS2-3 SU3-HS2-3 7/20/2007 167.8 13.5
SU3-HS2-4 SU3-HS2-4 7/20/2007 177.6 4.2
SU3-HS2-5 SU3-HS2-5 7/20/2007 190.2 2.8
SU3-HS2-6 SU3-HS2-6 7/20/2007 154.9 10.0
SU3-HS2-7 SU3-HS2-7 7/20/2007 156.4 45.5
SU3-HS2-8 SU3-HS2-8 7/20/2007 161.0 3.8
SU3-HS2-9 SU3-HS2-9 7/20/2007 147.2 2.6
SU3-HS2-10 SU3-HS2-10 7/20/2007 159.2 9.1

SU3-HS3-1 SU3-HS3-1 38.680570 108.97781 7/20/2007 150.4 30.7
SU3-HS3-2 SU3-HS3-2 7/20/2007 175.6 6.8
SU3-HS3-3 SU3-HS3-3 7(20/2007 176.4 3.1
SU3-HS3-4 SU3-HS3-4 7/20/2007 162.4 4.3
SU3-HS3-5 SU3-HS3-5 7/20/2007 173.1 7.6

FINAL STATUS SUB-SURFACE SAMPLES
Willis Root Cellar Depth Profile 0-1' WRC-DP-1 38.681340 108.97754 6/11/2006 157.1 3.3
Willis Root Cellar Depth Profile 1-2' WRC-DP-2 6/11/2006 157.6 2.2
Arthur's Trailer Depth Profile 0-1' AT-DP-1 38.680950 108.97747 6/11/2006 159.0 2.1
Arthur's Trailer Depth Profile 1-2' AT-DP-2 6/11/2006 148.9 3.0
Arthur's Trailer Depth Profile 2-3' AT-DP-3 6/11/2006 156.9 4.5
Arthur's Trailer Depth Profile 3-4' AT-DP-4 6/11/2006 189.5 1.9
Trailer Court Deep Pit 0-2' TC-DP-1 38.680900 108.97797 6/11/2006 155.4 4.4
Trailer Court Deep Pit 2-4' TC-DP-2 (2nd) 6/14/2006 120.0 2.0
Trailer Court Deep Pit 4-6' TC-DP-3 6/11/2006 178.3 2.0



DAVIS MILL SITE REMEDIATION PROJECT, GATEWAY, CO

ANALYTICAL SOIL AND WATER SAMPLE RESULTS

Analyzed by

ENERGY LABORATORIES INC.
(CASPER, WY)

0

REPORTING TERMS:

GAMMA - Analysis by high purity germanium (HPGe) gamma spectroscopy

CHEM - Analyses involving wet radiochemical methods

PQL = Practical Quantitation Limit, data above this value is considered to be reliable and
reproducible within standard limits

MDL = Method Detection Limit, this is the statistical lowest limit of the measurement method
determined in clean laboratory matrices. Data above this value, yet less than the PQL is deemed
to be 'estimated'



~Sample ID jCollectionl~ Matrix Test NoT Anlyte> TestType Final Precision P U[its AnalysisI Dte II II Vlu I± I~ <Date~
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GWB-8 5/4/2006 Soil I E901.1 ,Americium 241 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
GWB-8 51412006 Soil I E901.1 Barium 133 GAMMA 0 0 2] 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil E901.1 Bismuth 212 GAMMA 1 0 0 2 1 pCi/g-dry .7/17/2006
GWB-8 5/4/2006 Soil E901.1 Bismuth 214 GAMMA 1.4 0.4 2 1 pCi/g-dry 7/1712006
GWB-8 5/4/2006 Soil I E901.1 BCesium 134 GAMMA 0 0 0 2 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil E901.1 ICesium 137 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil I E901.1 ICobalt 60 GAMMA 0 0 2 1 pCi/g-dry 7117/2006
GWB-8 5/4/2006 Soil I E901.1 IGross Gamma GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil I E901.1 IGodine 125 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil I E901.1 Iodine 131 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
GWB-,8 5/412006 Soil E901.1 Lead 212 GAMMA i 0 0 2 I 1 pCi/g-dry 7/1712006
GWB-8 5/4/2006 Soil I E901.1 [Lead 214 GAMMA 1 0 0 2 1 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil I E901.1 Manganese 54 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil E901.1 aPotassium 40 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil I E901.1 IRadium 223 GAMMA 1 0 0 2 1 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil I E901.1 IRadium 224 GAMMA 1 0 0 2 _ 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil I .E901.1 IRadium 226 GAMMA 1.4 0.4 2 I 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil I E901.1 IRadium 228 GAMMA 1 0 0 2 _ 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil I E901.1 Strontium 86 GAMMA 1 0 0 2 [ 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil E901.1 IStrontium 87 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil I E901.1 [Thallium 208 GAMMA 1 0 0 2 _ 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil I E901.1 IThorium 228 GAMMA 1 0 0 21 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil I E901.1 [Thorium 234 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
GWB-8 5/4/2006 Soil I E901.1 [Zinc 65 GAMMA 1 0 0 2 I 1 pCi/g-dry 7117/2006
GWB-8 5/4/2006 Soil. I USDA26 [Moisture 0.8 0 0.1 J 0 % 8/22/2006
GWB-8 5/4/2006 Soil I E900.0 IGross Beta CHEM 25.8 0.7 2 I 1 pCi/g-dry 8/23/2006
GWB-8 5/4/2006 Soil I E903.0 IRadium 226 CHEM 1 0.6 0.1 0.01 I 0.01 pCi/g-dry 8/28/2006
GWB-8 5/4/2006 Soil I E900.0 Gross Alpha CHEM 5.3 0.6 1 0.5 pCi/g-dry 8/23/2006

1 GWB-8 5/4/2006 Soil SW6020 Uranium, Natural CHEM 0.74 00.02 0.02 pCi/g-dr, 8/24/2006

SapeI ollection . Mari Ts No] Analyte I~Test Typ Fina reiso P j IVD Units Analysis
Sm I~ Datu ~I MtIx e ~ Vau 1Priin IQ ID , UIt Date,

GWB-20 5/4/2006 Soil I E901.1 [Actinium 228 GAMMA 0 0 2 1 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil I E901.1 [Americium 241 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil E901.1 Barium 133 GAMMA 1 0 0 2 [ 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil E901.1 Bismuth 212 GAMMA 0 0 2 I 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil E901.1 Bismuth 214 GAMMA 2.8 0.5 2 I 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil I E901.1 Cesium 134 GAMMA 1 0 0.8 01 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil I E901.1 Cesium 137 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil I E901.1 ICobalt 60 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil I E901.1 IGross Gamma GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil E901.1 IIodine 125 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil E901.1 [Iodine 131 GAMMA [ 0 0 2 [ 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil E901.1 Lead 212 GAMMA 1 0 0 2 J 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil E901.1 Lead 214 GAMMA I 0 0 2 i 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil I E901.1 IManganese 54 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil E901.1 1Potassium 40 GAMMA 0 0 2 I 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil I E901.1 IRadium 223 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil I E901.1 [Radium 224 GAMMA 1 0 0 2 _ 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil I E901.1 IRadium 226 GAMMA 2.8 0.5 2 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil E901.1 IRadium 228 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil E901.1 [Strontium 86 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil E901.1 IStrontium 87 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil I E901.1 IThallium 208 GAMMA I 0 0 2 [ 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil I E901.1 IThorium 228 GAMMA 0 0 2 _ 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil I E901.1 IThorium 234 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
GWB-20 5/4/2006 Soil I E901.1 IZinc 65 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
GWB-20 51412006 Soil I USDA26 IMoisture 1 1.3 0.1 0 % 812212006



Sample ID~ Collection Matrix Tes tNo Anflyte
Datei I ISa~
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SUl-12 6/14/2006 Soil E901.1 .Actinium 228 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil E901.1 Americium 241 GAMMA F 0 0 2 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil - E901.1 Barium 133 GAMMA [ 0 0 2 i1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil E901.1 Bismuth 212 GAMMA L 0 0 2 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil E901.1 Bismuth 214 GAMMA 1.6 0.3 2 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil 1 E901.1 Cesium 134 GAMMA 0 0 2 1 pCi/g-dy 7/17/2006

Soil E901 2 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil E901.1 Cesium 137 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil 1 E901.1 ICobalt 60 GAMMA L 0 0 2 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil I E901.1 IGross Gamma GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil I E901.1 Ilodine 125 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil j E901.1 Iodine 131 GAMMA 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil E901.1 Lead 212 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil - E901.1 Lead 214 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil E901.1 Manganese 54 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil 1 E901.1 Potassium 40 GAMMA 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil 1 E901.1 Radium 223 GAMMA I 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-12' 6/14/2006 Soil 1 E901.1 Radium 224 GAMMA I 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil 1 E901.1 Radium 226 GAMMA I 1.6 0.3 2 I 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil 1 E901.1 Radium 228 GAMMA . 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil i E901.1 Strontium 86 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil I E901.1 IStrontium 87 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil I E901.1 IThallium 208 GAMMA 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil I E901.1 IThorium 228 GAMMA _ 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil I E901.1 IThorium 234 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil I E901.1 IZinc 65 GAMMA I 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-12 6/14/2006 Soil I USDA26 IMoisture I 1.7 0.1 1 0 % 8/22/2006

Sample I D Collctio Matrix Atiye .es Typ Fina IPrecision ( PQL MDL\ Units Anal Iysis~
S.,Date~ YalIitl n' Tstye Date

SU1-17 6/14/2006 Soil J E901.1 lActinium 228 GAMMA 1 0 0 2 1 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil I E901.1 [Americium 241 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil E901.1 Barium 133 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil 1 E901.1 Bismuth 212 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SUl-17 6/14/2006 Soil E901.1 Bismuth 214 GAMMA 7.4 1 2 1 pCi/q-drn 1 7/17/2006
SU1-17 6/14/2006 Soil 1 E901.1 Cesium 134 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil 1 E901.1 [Cesium 137 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil I E901.1 lCobalt 60 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil I E901.1 IGross Gamma GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil I E901.1 Ilodine 125 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006

SU1-17 6/14/2006 Soil 1 E901.1 Iodine 131 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil E901.1 Lead 212 GAMMA [ 0 0 2 [ 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil E901.1 Lead 214 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil E901.1 Manganese 54 GAMMA 0 0 2[ 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil E901.1 Potassium 40 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil E901.1 Radium 223 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil E901.1 Radium 224 . GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil E901.1 Radium 226 GAMMA I 7.4 1 2 I 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil E901.1 Radium 228 GAMMA 0 0 2_ 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil I E901.1 IStrontium 86 GAMMA 1 0 0 2 I 1- pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil I E901.1 IStrontium 87 GAMMA j 0 0 2 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil I E901.1 Thallium 208 GAMMA 0 0' 2 1 pCi/g-dry 7/17/2006
SU1-17, 6/14/2006 Soil E901.1 Thorium 228 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil E901.1 Thorium 234 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil i E901.1 Zinc 65 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU1-17 6/14/2006 Soil I USDA26 [Moisture - 0.8 0.1 I 0 % 8/22/2006
SU1-17 6/14/2006 Soil I E900.0 IGross Alpha CHEM 1 43.9 1.2 1 1 0.5 pCi/g-dry 8/23/2006
SU1-17 6/14/2006 Soil E900.0 IGross Beta CHEM 58.4 0.9 2 " 1 pCi/g-dry 8/23/2006
SU1-17 6/14/2006 Soil E903.0 fRadium 226 CHEM 6 0.3 0.01 0.01 pCi/g-dry 8/28/2006
SU1-17 6/14/2006 Soil I SW6020 JUranium, Natural CHEM I 9.41 0.02 1 0.02 pCi/g-dry 8/24/2006



.Sample ID Lollection Maýn TetN nlye Ts~p Final Prciio PQ fAL Uis Analysis
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SU2-4 6/14/2006 Soil I E901.1 Actinium 228 GAMMA I 0 0 2 1 pCi/g-dry 7117/2006
SU2-4 6/14/2006 Soil E901.1 Americium 241 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil I E901.1 Barium 133 GAMMA 0 0 2 I 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil 1 E901.1 Bismuth 212 GAMMA I 0 0 2 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil - E901.1 Bismuth 214 GAMMA 17.9 2.1 2 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil E901.1 Cesium 134 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil E901.1 Cesium 137 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil I E901.1 ICobalt 60 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil 1 E901.1 IGross Gamma GAMMA L 0 0 2 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil I E901.1 IIodine 125 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil E901.1 Iodine 131 GAMMA j 0 0 2 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil 1 E901.1 Lead 212 GAMMA F 0 0 2 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil I E901.1 Lead 214 GAMMA F 0 0 2 I 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil I E901.1 IManganese 54 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU2-4 6/1412006 Soil ' E901.1 Potassium 40 GAMMA F 0 0 2 F 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil 1 E901.1 Radium 223 GAMMA F 0 0 2 F 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil E901.1 Radium 224 GAMMA F 0 0 2 F 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil E901.1 Radium 226 GAMMA 17.9 2.1 2 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil 1 E901.1 Radium 228 GAMMA F 0 0 2 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil E901.1 Strontium 86 GAMMA 0 0 2 I 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil i E901.1 ]Strontium 87 GAMMA F 0 0 2 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil E901.1 IThallium 208 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil E901.1 •Thorium 228 GAMMA 0 0 2 1 pCi/g-dry 7117/2006
SU2-4 6/14/2006 Soil T E901.1 IThorium 234 GAMMA F 0 0 2 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil T E901.1 IZinc 65 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU2-4 6/14/2006 Soil I USDA26 IMoisture F 1.2 0.1 I 0 % 8/22/2006

Sampe 1D Collection Marx Ts . nlt ePeiin PL ML Uis Aayi
SrIpel Date Don ,e a Leyss

SU2-15 6/14/2006 Soil I E901.1 jActinium 228 GAMMA I 0 0 2 I 1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil I E901.1 jAmericium 241 GAMMA 1 0 0 2 F 1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil T E901.1 IBarium 133 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006

SU2-15 1 6/14/2006 I Soil I E901.1 IBismuth212 GAMMA 0 0 2 1 I pCi/g-dry 1 7/17/2006
SU2-15 6/14/2006 1 Soil I E901.1 IBismuth 214 GAMMA 8.2 1.2 2 1 1 pCi/g-dry 1 7/17/2006
SU2-15 6/14/2006 Soil I E901.1 ICesium 134 GAMMA 0 0 2 I 1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil ] E901.1 ýCesium 137 GAMMA F 0 0 2 1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil E901.1 ICobalt 60 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil I E901.1 IGross Gamma GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil I E901.1 Ilodine 125 GAMMA 0 0 2 2  1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil E901.1 Iodine 131 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil I E901.1 Lead 212 GAMMA I 0 0 2 I 1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil E901.1 Lead 214 GAMMA 0 0 2 t 1 pCi/g-d 7/17/2006

SU2-15 6/14/2006 Soil I E901.1 IManganese 54 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil I E901.1 IPotassium 40 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
sU2-15 6/14/2006 Soil 901.1 IRadium 223 GAMMA 1 0 0 2_ 1 717/2006

SU2-15 6/14/2006 SoilI E901.1 Radium 224 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil I E901.1 Radium 226 GAMMA L 8.2 1.2 2 1 pCi/g-dry 7/17/2006
su2-15 6/14/2006 Soil E901.1 Radium 228 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil E901.1 Strontium 86 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil I E901.1 IStrontium 87 GAMMA F 0 0 2 1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil - E901.1 Thallium 208 GAMMA 0 0 2 I 1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil E901.1 Thorium 228 GAMMA I 0 0 2 2 1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil I E901.1 Thorium 234 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU2-15 6/14/2006 Soil I E901.1 Zinc65 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
SU2-15 -6/14/2006 Soil I USDA26 MoistureI 0.8 0.1 0 % 8/22/2006

SU2-15 6/14/2006 Soil I E900.0 IGross Alpha CHEM I 24.4 1 1 0.5 pCi/g-dry 8/23/2006
SU2-15 6/14/2006 Soil E900.0 Gross Beta CHEM I 39.9 0.8 2 1 • pCi/g-dry 8/23/2006
SU2-15 6/14/2006 Soil E903.0 Radium 226 " CHEM I 5.4 0.3 0.01 0.01 pCi/g-dry 8/28/2006
SU2-15 6/14/2006 Soil I SW6020 Uranium, Natural CHEM I 0.77 0.02 0.02 pCi/g-dry 8/24/2006



SU3-9 1 6/18/2006 1 Soil I E901.1 Cobalt 60 GAMMA 0 0 2 1 pCi/g-dry{ 7/17/2006
SU3-9 6/18/2006 Soil I E901.1 Gross Gamma GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU3-9 6/18/2006 Soil I E901.1 Iodine 125 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU3-9 6/18/2006 Soil 6 E901.1 Iodine 131 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
SU3-9 6/18/2006 Soil I E901.1 ILead 212 GAMMA 1 0 0 2 1 1 pCi/g-dry 7/17/2006
SU3-9. 6/18/2006 Soil E901.1 ILead 214 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU3-9 6/18/2006 Soil E901.1 Manganese 54 GAMMA 0 0 2 1 pCi/g-dry. 7/17/2006
SU3-9 6/18/2006 Soil I E901.1 Potassium 40 GAMMA 0 0 2 1 1 pCi/g-dry 7/17/2006
SU3-9 6/18/2006 Soil T E901.1 Radium 223 GAMMA 0 0 2 I 1 pCi/g-dry 7/17/2006
SU3-9 6/18/2006 Soil T E901.1 Radium 224 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU3-9 6/18/2006 Soil E901.1 Radium 226 GAMMA [ 0 0 2 1 pCi/g-dry 7/17/2006
SU3-9 6/18/2006 Soil E901.1 Radium 228 GAMMA 0 0 2 pCi/g-dry 7/17/2006
SU39 6/18/2006 Soil E901.1 Strontium 86 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU3-9 6/18/2006 Soil E901.1 Strontium 87 GAMMA L 0 0 2 1 pCi/g-dry 7/17/2006
SU3-9 6/18/2006 Soil E901.1 SThallium 208 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006

SU3-9 6/18/2006 Soil E901.1 ,Thorium 228 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU3-9 6/18/2006 Soil I E901.1 Thorium 234 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
SU3-9 6/18/2006 Soil I E901.1 TZinc 65 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006

SU3-9 6/18/2006 Soil USDA26 Moisture 0.8 0.1 10 % 8/22/2006
SU3-9 6/18/2006 Soil I E900.0 IGross Alpha CHEM 1 8.2 0.7 1 I 0.5 pCi/g-dry 8/23/2006
SU3-9 6/18/2006 Soil I E900.0 Gross Beta CHEM [ 28.4 0.7 2 1 1 pCi/g-dry 8/23/2006
SU3-9 6/18/2006 Soil E903.0 Radium 226 CHEM L 0.3 0.07 0.01 1 0.01 pCi/g-dry 8/28/2006
SU3-9 6/18/2006 Soil I SW6020 JUranium, Natural CHEM L 6.74 0.02 1 0.02 pCi/g-dry 8/24/2006



Sample ID Colcto Matrix Test No 'Analyte TsTye Final PQL *MDL Uis Analysis)

SU3-22 6/1812006 Soil E901,1 Actinium 228 GAMMA 0 0 2 _ 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil I E901.1 jAmericium 241 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil E901.1 Barium 133 GAMMA 0 0 2 j 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil E901.1 Bismuth 212 GAMMA 0 0 2[ 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil E901.1 IBismuth 214 GAMMA 5.7 0.9 2 I 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil I E901.1 ICesium 134 GAMMA 1 0 0 2 _ 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil I E901.1 ICesium 137 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU3-22 6118/2006 Soil I E901.1 ICobalt 60 GAMMA 1 0 0 2 1 pCi/g-dry 7117/2006
SU3-22 6/18/2006 Soil - E901.1 [Gross Gamma GAMMA 0 0 2 I 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil I E901.1 IIodine 125 GAMMA 1 0 0 .2 _ 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil I E901.1 lodine,131 GAMMA 1 0 0 2 _ 1 pCi/g-dry 711712006
SU3-22 6/18/2006 Soil - E901.1 Lead 212 GAMMA 0 0 2 I 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil I E901.1 [Lead 214 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil I E901.1 IManganese 54 GAMMA 1 0 0 2 1 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil I E901.1 1Potassium 40 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil E901.1 [Radium 223 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/1712006
SU3-22 6/18/2006 Soil I E901.1 [Radium 224 GAMMA 0 0 2 1 1 pCi/g-dry 7/17/2006
SU3-22 611812006 Soil E901.1 Radium 226 GAMMA 1 5.7 0.9 2 _ 1 pCi/g-dry 7117/2006
SU3-22 6/18/2006 Soil E901.1 Radium 228 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU3-22 6/1812006 Soil I E901.1 IStrontium 86 GAMMA 1 0 0 2 _ 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil I E901.1 IStrontium 87 GAMMA 1 0 0 2 1 pCi/g-dry 711712006
SU3-22 6/18/2006 Soil I E901.1 IThallium 208 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil I E901.1 [Thorium 228 GAMMA 1 0 0 2 1 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil I E901.1 IThorium 234 GAMMA I 0 0 2 1 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil I E901.1 IZinc65 GAMMA 1 0 0 2 J 1 pCi/g-dry 7/17/2006
SU3-22 6/18/2006 Soil I USDA26 Moisture 1 1.4 0.1 0 % 8/22/2006
SU3-22 6/18/2006 Soil E900.0 Gross Alpha CHEM ] 29.6 1 1 0.5 pCi/g-dry 8/23/2006
SU3-22 6/18/2006 Soil E900.0 [Gross Beta CHEM 44 0.8 2 1 1 pCi/g-dry 8/23/2006
SU3-22 6/18/2006 Soil J E903.0 Radium 226 CHEM 4.4 0.2 0.01 0.01 pCi/g-dry 8/28/2006
SU3-22 6/18/2006 Soil SW6020 Uranium, Natural CHEM 6.76 0.02 [002 pCi/q-dry 8/24/2006

Sa Il Date Matrix i Test No j Analyte ITest Type~
Final Precision (iý PQL VIDL Units Analysis

Value I I i i I Date
---- ~-- - - . --- -

SU4-1 1 6/21/2006 1 Soil I E901.1 Actinium 228 GAMMA I 0 0 2 1 1 pCi/a-drv 1 7/17/2006
SU4-1 6/21/2006 Soil I E901.1 Americium 241 GAMMA 1 0 0 2 i .1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil j E901.1 [Barium 133 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil I E901.1 IBismuth 212 GAMMA 1 0 0 2 _ 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil T E901.1 Bismuth 214 GAMMA 1 1.6 0.4 2 I 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil J E901.1 ICesium 134 GAMMA , 0 0 2 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil [ E901.1 [Cesium 137 GAMMA .1 0 0 2 1 pCi/g-dry 7/17/2006
SU4-1 ' 6/21/2006 Soil I E901.1 ICobalt 60 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil [ E901.1 Gross Gamma GAMMA 0 0 2 _ 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil I E901.1 Iodine 125 GAMMA 0 0 2 I 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil I E901.1 Ilodine 131 GAMMA 1 0 0 2 [ 1 pCi/g-dry 7/17/2006
SU4-1 612112006 Soil E901.1 Lead 212 GAMMA j 0 0 2 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil E901:1 Lead 214 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil I E901.1 IManganese 54 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil - 'E901.1 Potassium 40 GAMMA r 0 0 2 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil I E901.1 Radium 223 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil [ E901.1 [Radium 224 GAMMA [ 0 0 2 [ 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil I E901.1 IRadium 226 GAMMA 1 1.6 0.4 2 [ 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil I E901.1 lRadium 228 GAMMA 1 0 0 21 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil I E901.1 IStrontium 86 GAMMA 1 0 0 2 [ 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil I E901.1 IStrontium 87 GAMMA 0 0 2 [ 1 pCi/g-dry 7/17/2006
SU4-1 6121/2006 Soil I E901.1 [Thallium 208 GAMMA 0 0 2 [ 1 pCi/g-dry 7/17(2006
SU4-1 6/21/2006 Soil I E901.1 IThorium 228 GAMMA 0 0 2 _ 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil E901.1 Thorium 234 GAMMA [ 0 0 2 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil E901.1 Zinc 65 GAMMA [ 0 0 2 1 pCi/g-dry 7/17/2006
SU4-1 6/21/2006 Soil USDA26 IMoisture 0,5 0.1 1 0 % 8/22/2006



.... C ... .... follection< Final 22 Analysis••'::•,•,
SampleID Collection Matrix: TSt No ,I /Analy Test Type Pl Precision PQL IMDL Units Aalsi

SapeD Date Matrux Date)A~a~t
SU4-7 6/21/2006 Soil ItE901.1 .Actinium 228 GAMMA 0 0 2 1.. pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil I E901.1 Americium 241 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil E901.1 Barium 133 GAMMA I 0 0 2 I 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil E901.1 Bismuth 212 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil E901.1 Bismuth 214 GAMMA 14.9 1.7 2 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil I E901.1 Cesium 134 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil I E901.1 ICesium 137 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil I E901.1 ICobalt 60 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil T E901.1 IGross Gamma GAMMA 0 0 2 I 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil I E901.1 I Iodine 125 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil E901.1 Iodine 131 GAMMA 0 0 2 - 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil I E901.1 Lead 212 GAMMA 0 2 I 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil I E901.1 Lead 214 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil I E901.1 Manganese 54 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil I E901.1 Potassium 40 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil I E901.1 Radium 223 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil E901.1 Radium 224 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil E901.1 Radium 226 GAMMA 14.9 1.7 2 1 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil I E901.1 Radium 228 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil I E901.1 IStrontium 86 GAMMA 0 0 2 - 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil F E901.1 IStrontium 87 GAMMA i 0 0 .2 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil I E901.1 SThallium 208 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil I E901.1 IThorium 228 GAMMA 1 0 0 2 I 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil I E901.1 IThorium 213 GAMMA 1 0 0 21 1 pCi/g-dry 7/17/2006
SU4-7 6/21/2006 Soil I E901.1 IZinc 65 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
SU4-71 6/21/2006 Soil I USDA26 BMoisture 2 1.8 0.1 I 0 % 8/22/2006

S a m p le•lDU 6/16 200 So l .F 1 C i 134 G A M M 0 re c is io n I U1i td 7/17/200DaeI I•; au :: •:::: , Date

SU5-1 6/16/2006 Soil E901.1 jActinium 228 GAMMA 0 0 2 1 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil I E901.1 CAmetcium 241 GAMMA 0 0 2 1 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil E901.1 GBarium 133 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil f E901.1 Bismuth 212 GAMMA 0 0 2 I 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil I E901.1 Bismuth 214 GAMMA 0 2.2 0.5 2 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil I E901.1 LCesium 134 GAMMA 1 0 0 2 _ 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil I E901.1 ICesium 137 GAMMA 1 0 0 2 ! 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil I E901.1 MnCobalt 60 GAMMA 1 0 0 2 1 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil E901.1 PGross Gamma GAMMA 0 0 2 I 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil E901.1 Iodine 125 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil E901.1 Iodine 131 2 1 pCi/g-dry 721702006
SU5-1 6/16/2006 Soil I E901.1 Lead 212 GAMMA 20 0 21 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil - E901.1 Lead 214 GAMMA _ 0 0 2 _ 1 pCi/g-dry 7/17/2006

SU5-1 6/16/2006 Soil I E901.1 IManganese 54 GAMMA I 0 0 2, 1 pCi/g-dry 7/17/2006
SU5-1 6/1612006 Soil I E901.1 tPotassium 40 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
SU5-1 6116/2006 Soil E901.1 Radium 223 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil E901.1 Radium 224 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil E901.1 TRadium 226 GAMMA 1 2.2 0.5 2 I 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil E901.1 Radium 228 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil AE901.1 Strontium 86 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil I E901.1 IStrontium 87 GAMMA 6 0 0 1 I 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil I E901.1 IThalium 208 GAMMA 20 0 2 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil I E901.1 IThorium 228 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil I E901.1 IThorium 234 GAMMA 1 0 0 2 t 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 Soil IE901.1 IZinc 65 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU5-1 6/16/2006 SoIl USDA26 IMoisture 0.8 0.1 1 0 % 8/22/2006
SU5-1 6/16/2006 Soil E900.0 IGross Alpha CHEM 6.9 0'.6 1 0.5 pCi/g-dry 8/23/2006
SU-5-1 6/16/2006 Soil E900.0 Gross Beta CHM 2 0.7 2 1 pCi/g-dry 8123/2006

SU5-1 6/16/2006 Soil E903.0 IRadium 226 CHEM 0.9 0.1 0.01 0.01 pCi/g-dry 8/28/2006
SU5-1 6/16/2006 Soil I SW6020 jUranium, Natural CHEM 1.14 0.00.02 Q .02 pCi/a-dry 8/24/2006

0



Sample ID ~ 1  ati Test No Analyte .. Test Type Precso NM) DPL aL U n its 'Ana'Si
_Date __ _ _ _ _ _ _ _ _ _ _ _ allue~i Date_'. __

L5U5:5 6/16/2006 Soil IE901.1 lActinium 228 GAMMA 1 0 0 2___ 1__ pCi/g-dry 7/17/2006
SU5-5 6/1612,006 Soil E901,1 Americium 241 GAMMP

GdAMMA
0 1 0 2 1 pCi/g-dry 7/17/2006

SU5-5 6/16/2006 Soil E901.1 Barium 133 0 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Bismuth 212 GAMMA 0 1 0 2 1 PCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Bismuth 214 GAMMA 12.2 1.5 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Cesium 134 GAMMA 0 j 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Cesium 137 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Cobalt60 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Gross Gamma GAMMA j 0 j 0 *2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Iodine 125 GAMMA 1 0 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Iodine 131 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Lead 212 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Lead 214 GAMMA 0 j 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Manganese 54 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Potassium 40 GAMMA ] 0 I 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Radium 223 GAMMA 0 T 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Radium 224 GAMMA 0 T 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Radium 226 GAMMA j 12.2 1.5 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Radium 228 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Strontium 86 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Strontium 87 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Thallium 208 GAMMA 0 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Thorium 228 GAMMA 0 L 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Thorium 234 GAMMA T 0 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil E901.1 Zinc 65 GAMMA T 0 L 0 2 1 pCi/g-dry 7/17/2006
SU5-5 6/16/2006 Soil USDA26 Moisture I 1 1 0.1 0 % 8/22/2006
SU5-5 6/16/2006 Soil E900.0 Gross Alpha CHEM I 36.2 1 1.1 1 0.5 pCi/g-dry 8/23/2006
SU5-5 6/16/2006 Soil E900.0 Gross Beta CHEM T 45.9 1 0.8 2 1 pCi/g-dry 8/23/2006
SU5-5 6/16/2006 Soil E903.0 Radium 226 CHEM • 6.8 0.3 0.01 0.01 pCi/g-dry 8/28/2006
SU5-5 6/16/2006 Soil SW6020 Uranium, Natural CHEM 4.48 0.02 0.02 pCi/g-dry 8/24/2006

lSamiple ID Latitti'de I Lorijrifllide

(Nu lWcst. ddý Ditu
MaItrix _os Noa~t Aiwlytu

T6t I Final I PQ UI .2TvpeI Valu

Well1 38.67982 1 108.97871 6/20/2006 Aqueous A4500-CI B Chloride DIS 1 43 1i mg/L
Well 1 J 6/20/2006 Aqueous E900.0 Gross Alpha DIS 126 1 pCi/L
Well 1 6/20/2006 Aqueous E900.0 Gross Beta DIS 52.8 2 pCi/L
Well 1 6/2012006 Aqueous E353.2 Nitrogen, Nitrate+Nitrite as N DIS 290 3 - mg/L
Well 1 j 6/20/2006 Aqueous A4500-NO2 B Nitrogen, Nitrite as N I DIS <0.1 0.1 mg/L
Well 1 j 6/20/2006- Aqueous A4500-H B pH DIS 3.37 0.01 I s.u.
Well 1 6/20/2006 Aqueous E903.0 Radium 226 TOT <0.2 0.2 1 pCi/L
Well 1 J 6/20/2006 Aqueous A4500-SO4 E Sulfate DIS 58 1 mg/L
Well 1 1 6/20/2006 Aqueous E200.8 Uranium I TOT 0.163 0.0003 mg/L
Well 2 38.67960 - I 108.97897 6/20/2006 Aqueous A4500-CI B Chloride DIS 8 1 mg/L
Well 2 1 6/20/2006 Aqueous E900.0 Gross Alpha DIS 58.8 1 pCi/L
Well 2 1 6/20/2006 Aqueous E900.0 Gross Beta IDS 28.6 2 pCi/L
Well 2 J 6/20/2006 Aqueous E353.2 Nitrogen, Nitrate+Nitrite as N I DIS 249 3 mg/L
Well 2 6/2012006 Aqueous A4500-NO2 B Nitrogen, Nitrite as N DIS <0.1 0.1 1 mg/L
Well 2 j 6/20/2006 Aqueous A4500-H B pH DIS 3.06 0.01 s.u.
Well 2 j 6/20/2006 Aqueous E903.0 Radium 226 I TOT <0.2 0.2 pCi/L
Well 2 6/20/2006 Aqueous A4500-SO4 E Sulfate DIS 17 1 mg/L
Well 2 6/20/2006 Aqueous E200.8 Uranium TOT 0.0743 0.0003 mg/L

CDOT Well 38.68029 108.97883 6/20/2006 --Aqueous A4500-CI B Chloride DIS 152 1 mg/L
CDOT Well 6/20/2006 Aqueous E900.0 Gross Alpha DIS 45.5 1 pCi/L
CDOT Well 6/20/2006 Aqueous E900.0 Gross Beta _ _DIS 17 2 _ _pC_/L

CDOT Well 6/20/2006 Aqueous E353.2 Nitrogen, Nitrate+Nitrite as N DIS 240 3 mg/L
CDOT Well 6/20/2006 Aqueous A4500-NO2 B Nitrogen, Nitrite as N DIS <0.1 0.1 mg/L
CDOT Well 6/2012006 Aqueous A4500-H B pH DIS 2.9 0.01 s.u.
CDOT Well 6/20/2006 Aqueous E903.0 Radium 226 TOT <0.2 0.2 pCi/L
CDOT Well 6/20/2006 Aqueous A4500-SO4 E Sulfate DIS 45 1 mg/L
CDOT Well 6/20/2006 Aqueous E200.8 Uranium TOT 0.073 0.0003 I mg/L

Pond 38.67939 1 108.97800 6/20/2006 Aqueous A4500-Cl B Chloride DIS 10 1 mg/L
Pond _ 6/20/2006 Aqueous E900.0 Gross Alpha I DIS 44.4 1 I pCi/L
Pond 6/20/2006 Aqueous E900.0 Gross Beta DIS 20.7 2 pCi/L
Pond _ 6120/2006 Aqueous E353.2 Nitrogen, Nitrate+Nitrite as N DIS 267 3 1 mg/L
Pond I 6/20/2006 Aqueous A4500-NO2 B Nitroqen, Nitrite as N D DIS <0.1 0.1 1 mg/L
Pond / 6/20/2006 Aqueous A4500-H B pH DIS 2.58 0.01 s.u.
Pond _ 6t2012006 Aqueous E903.0 Radium 226 TOT <0.2 0.2 pCi/L

Pond _ 6/20/2006 Aqueous A4500-S04 E Sulfate DIS 13 1 1 mg/L
Pond __ 6/20/2006 Aqueous E200.8 Uranium TOT 0.0223 0.0003 mg/L

I
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Background Reference Area: Final Status Surface Soil Sampling Locations and Ra-226 Concentrations



Survey Unit 1: Final Status Surface Soil Sampling Locations and Ra-226 Concentrations
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Survey Unit 2: Final Status Surface Soil Sampling Locations and Ra-226 Concentrations
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Survey Unit 3: Final Status Surface Soil Sampling Locations and Ra-226 Concentrations
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Survey Unit 4: Final Status Surface Soil Sampling Locations and Ra-226 Concentrations
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Survey Unit 5: Final Status Surface Soil Sampling Locations and Ra-226 Concentrations

Ak .Is-19c2

A SIN-2 (01.) A gum.(,m A wls-m cm

A B T * u.-I" A su8-ýc Aam-1 A w (w.)

As" A Nseswm2
A~ Uw (I")

A Ow m

A A A~-

A '-4(ZA

A 3634



ATTACHMENT G

COMPASS
OUTPUT RESULTS

FOR
MARSSIM ANALYSES



SSite Report

Site Summary---S i -t e 1 1.... ........ . .... ... ... ... ... .. .. ......................... .. .... ......-...... ...... ........ ....... .... ...... .... ............... ...... ...... ..... ....... .. .. .. ... ......... ... .. ......... .... .... ............. ............ ..

Site Name: Davis Mill Site, Gateway, CO

Planner(s): Randy Whicker

Contaminant Su m. . ... ..mm-.ary
NOTE: Surface soil DCGLw units are pCi/g,

Building surface DCGLw units are dpm/l 00 cm7.

Screening

Contaminant Type DCGLw Value Used? Area (in') Area Factor

Ra-226 Surface Soil 2.60 No 2 12.5
10 4.6
20 3.5
30 3.1
50 2.7

100 2.3
215 1.9
299 1.8
344 1.7
381 1.6
542 1.4

10.000 1

COMPASS v1.0.0 9/14/2006 Page I



Surface Soil Survey Plan

Survey Plan Summary

Site:

Planner(s):

Survey Unit Name:

Comments:

Area (m2):

Selected Test:

DCGL (pCilg):

LBGR (pCi/g):

Alpha:

Beta:

Davis Mill Site, Gateway, CO

Randy Whicker

Survey Unit 1

Hill area northeast of mill building

11,927 Classification:

WRS Estimated Sigma (pCi/g):

2.60 Sample Size (N/2):

1.3 Estimated Conc. (pCi/g):

0.050 Estimated Power:

0.150 EMC Sample Size (N):

1

1.3

22

1.5

0.85

22

Scanning Instrumentation: 2x2 Nal detector

Prospective Power Curve

,. 0.9

. 0.8

-" 0.7

* 0.5

S0.4

0.3

0.2

*G 0.1

________ ____ ________ ________ i ______ ____N___

0. .1.0 1.5 2.0 2.5 3.0

Srail Concentration (pCi/g), xiet including bac~kgroundt

- Power DCGL -BEtimated Power

LBGR 1 i-beta

3,5

COMPASS v1.0.0 9/14142006 Page I



Surface Soil Survey Plan

Contaminant Summary

Contaminant-_O - -. ....m .2 ....,,
Ra-226

DCGLw
.... (pCi/g)...

2.60

Inferred
Contaminant

N/A

Modified DCGLw

NIA NIA

Scan MDC
2.6pcg)
2.6

Contaminant

Ra-226

Survey Unit Estimate
(Mean ± 1-Sigma)

(pCi/g)

3.5 ± 1.3

Reference Area Estimate
(Mean ± 1-Sigma)

-(pCi/g)
2t0.2

COMPASS vI.0.0 9114/2006 Page 2



DQA Surface Soil Report

Assessment Summary

Site:

Planner(s):

Survey Unit Name:

Report Number:

Survey Unit Samples:

Reference Area Samples:

Test Performed:

Judgmental Samples:

Assessment Conclusion:

Davis Mill Site, Gateway, CO

Randy Whicker

Survey Unit 1

1

22

24

WRS Test Result: Pass

1 EMC Result: Pass

Reject Null Hypothesis (Survey Unit PASSES)

Retrospective Power Curve

17 1

' 0.7

6. 0.7

C 0.5

0.4

0.3

- 02

S0.1

~-0

-- - _........._.

.4-

J__ -___ __

0.0 0.5 1,0 1.5 2.0 2.5 3.0 3.5

Soil Concenttraion ( Ciig), not including background

. Prospective Power k I-beta . Actual Power

LBGR • Estimated Power

OCGL R- - Petrospective Power

4.0

COMPASS vl.0.0 9/1412006 Page I



'L DQA Surface Soil Report

Survey Unit Data
NOTE: Type = "S" indicates survey unit sample.

Type = "R" indicates reference area sample.

Sample Number
suI-1
SU1-2
SU1-3
SU1-4
SUI-5
SU1-6
SU1-7
SU1-8
Su1-9
Sul-10
Sul-11
SU1-12
SU1-13
SU1-14

SUI-15
SUl-16
SU1-17
SUI-18
Sul-19
SU1-20
SU1-21
SU1-22
GWB-5
GWB-6
GWB-7
GWB-8
GWB-9
GWB-10
GWB-11
GWB-12
GWB-13
GWB-14
GWB-15
GWB-16
GWB-1 7
GWB-1 8
GWB-19
GWB-20
GWB-21
GWB-22
GWB-23
GWB-24
GWB-25
GWB-26
GWB-27
GWB-28

TypeS
S

S
S
S
S,
S
S
S
S
S

S
S
S
S
S
S
S
S
S
S
S
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

Ra-226 (pCiig)
2.25
2.07
2.86
2.04
2.1

2.49
2.49
2.2
2.1

1.73
1.95
1.97
3.45
2.02
2.17
2.05
9.1

2.11
2.03
2.89
2.09
2.1
1.93
1.92
1.84
2.06
1.77
1.88
1.86
2.11

2
2.03
2.05
1.8

1.84
2,04
2.17
2.65
2.2

2.18
2.18
2.37

S.96
2,07
2.34
2.09

COMPASS vI.0,0 91106Pg9/14/2006 Page 2



DDQA Surface Soil Report

Basic Statistical Quantities Summary

StatisticS ..... . .-_-- .......... .. .......

Sample Number

Mean (pCi/g)

Median (pCiig)

Std Dev (pCi~g)

High Value (pCi/g)

Low Value (pCLig)

Survey Unit.... 2. u ... ...

22

2.56

2.10

1 .51

9.10

1.73

Background

24

2.06

2.04

0.20

DQO Results

N12=22

1.5

N/A

1.3

2.65

1t77

N/A

N/A

Statistical Test Summary

Sum of Ranks:

Sum of Reference Ranks:

1081

804

639

Pass

Critical Value:

Result:

Data Type Adjusted Data

1.77133963850069
1.79805311429921
1.84006436647869
1.84296635988417
1,8612314533171
1.88212586906523
1.91662598293582
1.93284946874048
1.95832252784789
2-0009789340342
2.03334570754897
2.04007816644093
2.04855643617589
2.05786128409954
2.07104127891348
2.0933084703521
2.11232241369155
2.16512796042125
2.18319450888067
2.18435105418638
2,19648736553904
2.34076611666604
2.37427973064163

....... 2.64847.706260998..
1.72974230575363

R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
S

4,37133963850069
4.39805311429921
4,44006436647869
4.44296635988417
4.4612314533171
4,48212586906523
4,51662598293582

-4.53284946874048
4.55832252784789
4.6009789340342

4.63334570754897
4.64007816644093
4.64855643617589
4.65786128409954
4.67104127891348
4.6933084703521
4.71232241369155
4.76512796042125
4.78319450888067
4,78435105418638
4.79648736553904
4.94076511666604
4.97427973064163
.524847706260998.
1.72974230575363

Rank

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
:40
41
42
43
44
45
1

Reference Rank

22
23
24
25

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

42
43
44
45
0

COMPASS vl,0.0 I 
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DDQA Surface Soil Report

s t -a-tis -tic a l.... ... . .... ..ra. . . 1 ........... ................................ .. ..........S..r.

Data Type

1.95285457343759
1.97124489089476
2.01651764047906
2.02781449311629
2 04144026422809
2.04639984069005
2.06575225925816
2,09185266145706
2.09563297461554
2.10091610225155
2.10120451123082
2.10723859321503
2,16723542267884
2.20018824992876
2.25286555112446
2.48635328453815
2.49265004850043
285501347439814
2.88886042988156
3145267028335858
9.0970464252565

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

Adjusted Data

1 95285457343759
1,97124489089476
2.01651764047906
2.02781449311629
2,04144026422809
2.04639984069005
2,06575225925816
2.09185266145706
2.09563297461554
2,10091610225155
2.10120451123082
2.10723859321503
2.16723542267884
2.20018824992876
2,25286555112446
2.48635328453815
2.49265004850043
2.85501347439814
2.88886042988156
3.45267028335858
9.0970464252565

Rank

2
3
4
5
6
7
8
9

10
11

12
13

14
15
16
17
18
19
20
21
46

Reference Rank

0
0
0
0
0
0
0

0
01
0
0
0
0
0
0
0
0
0
0
0
0

Elevated Measurement Comparison (EMC)

Sum of All Contaminants:

EMC Result:

EMC Description
Su1-HS1
Equation 8-2 Result for Ra-226: 0.29

0.29

Pass

Area (ml).......... .. .
6

Contaminant
Ra-226

Average
Concentration (pCi/g)

4.7

COMPASS vl,0.0 9/1412006 Page 4



Surface Soil Survey Plan

Survey Plan Summary

Site: Davis Mill Site, Gateway, CO

Planner(s): Randy Whicker

Survey Unit Name: Survey Unit 2

Comments: Northeast corner of site near Willis Trailer

Area (m2): 4,732 Classification:

Selected Test: WRS Estimated Sigma (pCi/g):

DCGL (pCi/g): 2.60 Sample Size (N/2):

LBGR (pCi/g): 1.3 . Estimated Conc. (pCi/g):

Alpha: 0.050 Estimated Power:

Beta: 0.150 EMC Sample Size (N):

Scanning Instrumentation: 2x2 Nal detector

1

1.3

22

1.5

0.85

22

Prosp.0.s.P ec tive Po.wer C !u rve.

1

0.9

0.8

0.7

0,6

0.5

0A4

0.3

0.2

0.1

0

0.5 1.0 1.5 2.0 2.5 10

Soil Concentfration (p Cilg), not inchuling background

-P6ojer - DOCG -Et~i j'm a ed ýPa oew

S LBGR M bt

3.5

COMPASS v1.0.0 9114/2006 Pageti



(D•Surface Soil Survey Plan

C o n t m in a n t s u m...............ma ry.........................................m y.................. ................... ..........

Contaminant

Ra-226

DCGLw Inferred
(pCilg) Contaminant

2.60 N/A

Ratio

N!A

Modified DCGLw

NIA

Scan MDC

2.6

Contaminant

Ra-226

Survey Unit Estimate
(Mean ± 1-Sigma)

(pCi/g)

3.5 t 1.3

Reference Area Estimate
(Mean ± 1-Sigma)

2..... ........... - - - ...............2 ...........
2 ±0.2

COMPASS vt.0.0 9/1412006 Page 2



(* DQA Surface Soil Report

A s .s e s s me.n t.. S u... m m ay. ...................... ................. ............... ........................

Site:

Planner(s):

Survey Unit Name:

Report Number.

Survey Unit Samples:

Reference Area Samples:

Test Performed:

Judgmental Samples:

Assessment Conclusion:

Davis Mill Site, Gateway, CO

Randy Whicker

Survey Unit 2

1

22

24

WRS Test Result: Pass

2 EMC Result. Pass

Reject Null Hypothesis (Survey Unit PASSES)

Retrospective Power Curve

So~g
0.8

0.7

0.5C,.o

0.5

0.4
,_ 0.3

€- 0.2
L

=0.1

-l

0.0 0,5 1.0 i.5 2.0 2.5 3.0 3.5 40. 4.5 5.0

Soil Concntmflton (pCifg), not inluding backgrounl

"• Prospectve Power W I -beta Actual Power

LBGR __ Estimated Power

DCGL - - Retrospecive Power
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DDQA Surface Soil Report

Survey Unit Data
NOTE: Type = "S" indicates survey unit sample.

Type = "R" indicates reference area sample.

Sample Number Type. ...................... . .... ...... .

SU2-2 S
SU2-3 S
SU2-4 S
SU2-5 S
SU2-6 S
SU2-7 S
SU2-8 S
SU2-9 S
SU2-10 S
SU2-11 S
SU2-12 S
SU2-13 S
SU2-14 S
SU2-15 S
SU2-16 S
SU2-17 S
SU2-18 S
SU2-19 S
SU2-20 S
SU2-21 S
SU2-22 S
GWB-5 R
GWB-6 R
GWB-7 R
GWB-8 R
GWB-9 R
GWB-10 R
GWB- 11 R
GWB-12 R
GWB-13 R
GWB-14 R
GWB-15 R
GWB-16 R
GWB-17 R
GWB-18 R
GWB-19 R
GWB-20 R
GWB-21 R
GWB-22 R
GWB-23 R
GWB-24 R
GWB-25 R
GWB-26 R
GWB-27 R
GWB-28 R

a-226 (pCifg)
2.07
3.34
2.96

16.72
3.14
2.63
2.13
2.87
2.02
2.4
2.09
2.33
3.92
3.22
4.66
13,59
2.63
2.24
2.21
2.86
3.8
2.4
1.93
1.92
1.84
2.06
1.77
1.88
1.86
2.11

2
2.03
2.05
1.8

1.84
2.04
2.17
2.65
2.2
2,18
2.18
2.37
1.96
2.07
2.34
2.09

COMPASS vl.0.0 9114/2006
Page 2



14,DQA Surface Soil Report

B a s .ic.. .. t.. . -..... .t. ..... m... .........................Sa i t c Q ue Sr...........y................. ...... ....Qu an tities.....ar.

Statistic

Sample Number

Mean (pCi/g)

Median (pCilg)

Std Dev (pCiJg)

High Value (pCi/g)

Low Value (pCi/g)

Statistical Test Summary

Sum of Ranks:

Sum of Reference Ranks:

Critical Value:

Result:

22

3.92

Background

24

2.06

DQO Results

N/2'2 2

2.74

3.73

16.72

2.02

2.04

0.20

2.65

1.77

1.5

N/A

1.3

N/A

N/A

1081

766

639

Pass

Data Type

1.77133963850069
1.79805311429921
1,84006436647869
1,84296635988417
1.8612314533171
1.88212586906523
1.91662598293582
1.93284946874048
1-95832252784789
2.0009789340342
2.03334570754897
2.04007816644093
2.04855643617589
2.05786128409954
2.07104127891348
2-0933084703521
2.11232241369155
2.16512796042125
2.18319450888067
2.18435105418638
2.19648736553904
2.34076611666604
2. 37427973064163

.......... 2.64847706260998.
2.02190762630746

R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R...
S

Adjusted Data................ _ d~a te # D a• ..........

4.37133963850069
4.39805311429921
4,44006436647869
4.44296635988417
4.4612314533171

4.48212586906523
4.51662598293582
4.53284946874048
4.55832252784789
4.6009789340342

4.63334570754897
4.64007816644093
4.64855643617589
4.65786128409954
4.67104127891348
4.6933084703521
4.71232241369155
4.76512796042125
4.78319450888067
4.78435105418638
4.79648736553904
4.940766116666-04
4.97427973064163
5.24847706260998..

2.02190762630746

Rank

20
21
22
23
24
25
26
27
28
28
30
31

32
33

36
37
38
39
40

41
42
43

.44...

1

Reference Rank

20
21
22
23
24
25
26
27
28
29

30
31,

32

35
36
37

39
40
41
42
43
..4 4 ..............

0

C O M P A S S v l.0 .0 
9114/.000 
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'W DQA Surface Soil Report

Statistical Test Summary

Data Type

2.0679219255328
2.08897843290803
2.12940068298931
2.2055120400935
2.24035544656398
2,33072596974448
2.40244624339506
2.40455629079187
2.62582215824983
2.62857060090377
2.85977104513702
2.87038968128714
2.96234970821611
3,13958965917103
3.21629887571395
3.34204178889468
3.80352954297997
3.91980385250329
4.66186328494637
13.5867519827964
16.7207728536595

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

Adjusted Data

2.0679219255328
2.08897843290803
2.12940068298931
2.2055120400935
2.24035544656398
2.33072596974448
2.40244624339506
2.40455629079187
2.62582215824983
2.62857060090377
2.85977104513702
2187038968128714
2.96234970821611
3.13958965917103
3.21629887571395
3.34204178889468
3.80352954297997
3.91980385250329
4.66186328494637
13.5867519827964
16.7207728536595

Rank Reference Rank

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
34
45
46

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Elevated Measurement Comparison (EMC)

Sum of All Contaminants:

EMC Result:

EMC Description
SU2Ui-SI.
SU2-HS2
Equation 8-2 Result for Ra-226: 0.9

0.9

Pass

Area (m2')

16

Contaminant
Ra-226
Ra-226

Average
Concentration (pCi/g)

3.6
59

COMPASS v0.0.0 9/1412006 Page 4



*b Surface Soil Survey Plan
Survey Plan Summary

Site: Davis Mill Site, Gateway, CO

Planner(s): Randy Whicker

Survey Unit Name: Survey Unit 3

Comments: Trailer court / site access areas NE of mill

Area (M 2): 7,574 Classification:

Selected Test: WRS Estimated Sigma (pCi/g):

DCGL (pCi/g): 2,60 Sample Size (N/2):

LBGR (pCi/g): 1.3 Estimated Conc (pCi/g):

Alpha: 0.050 Estimated Power:

Beta: 0.150 EMC Sample Size (N):

Scanning Instrumentation: 2x2 Nal detector

!

1.3

22

1.5

0.85

22

Prospective Power Curve

0.9

0.6
'- 0.7

0.5

0 0.4

4. 0.2

~0.2
S0.

.... _ _, ... ..... _
_ _... . ... _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _

! . .. . " '

Cs 1.0 1.5 2.0 2.5 3-0

Soil Concntration (pCifg), iiot inachuhimg backgrotmzl

- Poer - DCrla Esm ývb PWe
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Surface Soil Survey Plan

Contaminant Summary

Contaminant

Ra-226

DCGLw
2.pC0g)
2.60

Inferred
Contaminant......n .A ...
N/A

Ratio... . .................... . ............... .
N/A

Modified DCGLw
(pCilg)....... ........

N/A

Scan MDC
2.6pC.g
2.6

Contaminant

Ra-226

Survey Unit Estimate
(Mean ± 1-Sigma)

(p.C Lg) .............
3.5t± 1.3

Reference Area Estimate
(Mean + 1-Sigma)

.. ... ............ .
2 ±0,2

COMPASS vl.0.0 9/14/2006 Page 2



(•')DQA Surface Soil Report

A s s e s s m e nt_ S u m m a ry ....... .......................... .................... .................................. ...............

Site:

Planner(s):

Survey Unit Name:

Report Number:

Survey Unit Samples:

Reference Area Samples:

Test Performed:

Judgmental Samples:

Assessment Conclusion:

Davis Mill Site, Gateway, CO

Randy Whicker

Survey Unit 3

1

24

24

WRS Test Result: Pass

3 EMC Result: Fail

Do NOT Reject Null Hypothesis (Survey Unit FAILS)

Retrospective Power Curve

710.7

." 0.4

S0.7

*,. 0.5
_ 0.4

0 .3

0.2

01

-4--.----

A-~ ~- __ __

-~ _ __Li_
4 _ - _ _ _

4 -~ -

I _______ _______ ______ ______

_I _ ___

.1 ___ ___ _______ 1~
0.0 0.5 1.0 D 1.5 120 2.5 3,0 3.5 4.0

Soil Cou~entrafiox (TCi/g), not hincluing hackgnnind
Prospective Power a 1 -beta Actual Power

LBGR Estimated Power

DCGL - "--- Petrospective Power

4.5
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W DQA Surface Soil Report

S .u .r. e y... U n it . D a t a . ..................................................... . ............. .... ............... ..........
NOTE- Type = "S' indicates survey unit sample.

Type = "R indicates reference area sample.

Sample Number
SU3-1
SU3-2
SU3-3
SU3-4
SU3-5
SU3-6
SU3-7
SU3-8

SU3-9
SU3-10
SU3-11
SU3-12
SU3-13
SU3-14
SU3-15
SU3-16
SU3-17
SU3-18
SU3-19
SU3-20
SU3-21
SU3-22
SU3-23
SU3-24
GWB-5
GWB-6
GWB-7
GWB-8
GWB-9
GWB-10
GWB- 11
GWB-12
GWB-13
GWB-14
GWB-15
GWB-16
GWB-17
GWB-18
GWB-19
GWB-20
GWB-21
GWB-22
GWB-23
GWB-24
GWB-25
GWB-26
GWB-27
GWB-28

Type
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

Ra-226 (pCrig)• R =22 (_P_£ Lg!........
2.3

2.29
1.99

12.57
2.98
3.41
2A47
2,61
1.9

2.16
1.88
2.18
2.38
2.57
9.86
2.22
2.07
2.14
2.15'
2.79
2.56
3.76
3.04
2.14
1.93
1,92
1.84
2.06
1.77
1.88
1.86
2.11

2
2.03
2.05
1.8

1 84

2.04
2.17
2.65
2.2

2.18
2.18
2.37
1.96
2,07
2,34
2.09
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'DQA Surface Soil Report

Basic Statistical Quantities Summary

Statistic

Sample Number

Mean (pCi/g)

Median (pCi/g)

Std Dev (pCi9g)

High Value (pCilg)

Low Value (pCifg)

Statistical Test Summary

Sum of Ranks.

Sum of Reference Ranks:

Critical Value:

Result:

Survey Unit

24

Background

24

DQO Results

N/2=22

3.18

2.34

2.55

12.57

1.88

2.06

2.04

0.20

2.65

1.77

1.5

N/A

1.3

N/A

NIA

1176

828

668

Pass

Data

1.77133963850069
1.79805311429921
1.84006436647869
1.84296635988417
1.8612314533171
1,88212586906523
1.91662598293582
1.93284946874048
1.95832252784789
2.0009789340342
2.03334570754897
2.04007816644093
2.04855643617589
2.05786128409954
2.07104127891348
2.0933084703521
2.11232241!369155
2.16512796042125
2.18319450888067
2.18435105418638
2.19648736553904
2.34076611666604
2.37427973064163

_2.64847706260998
1,87664817768651

Type

R
R
R
R
R
R
R
R
R
R
R
R
R
R

R
R
R
R
R
R
R
R

R
S

Adjusted Data

4,37133963850069
4.39805311429921
4.44006436647869
4.44296635988417
4.4612314533171
4.48212586906523
4.51662598293582
4.53284946874048
4.55832252784789
4,6009789340342
4.63334570754897
4.64007816644093
4.64855643617589
4.65786128409954
4.67104127891348
4.6933084703521

4.71232241369155
4,76512796042125

4.78319450888067
4.78435105418638
4.79648736553904
4.94076611666604
4,97427973064163
5.24847706260998...

1.87664817768651

Rank

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

.. 46

Reference Rank

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

0

COMPASS vI.0.0 91/06Pg9/1412006 Page 3



#; DQA Surface Soil Report

Statistical Test Summary

Data Type Adjusted Data Rank Reference Rank

1.90025235481686
1.99168655003748
2.06786403106736

2.13666946444613
2.13690516166039
2,14547589630663
2.15559548524439
2.1 7734597862987
2.21665499227009
2.2924717608529
2.29876233023324
2.37780936351712
2.46944649875725
2.56042050683751
2.56655917709901
2,61042559483421
2.79343184531617
2.97600812665248
3M03662205976743
3.40817294383957
3.75808931830039
9.86321879782368
12.5672139377298

1.90025235481686
1.99168655003748
2.06786403106736
2.13666946444613
2.13690516166039
2.14547589630663
2.15559548524439
2.17734597862987
2.21665499227009
2.2924717608529
2.29876233023324
2.37780936351712
2.46944649875725
2,56042050683751
256655917709901
2.61042559483421
2.79343184531617
2,97600812665248
3.03662205976743
3.40817294383957
3,75808931830039
9.86321879782368
12.5672139377298

2
3
4
5
6
7
8
9

10
11

12
13
14
15
16

17
18
19
20
21
22
47
48

Elevated Measurement Comparison (EMC)

Sum of All Contaminants: 1.8

EMC Result: Fail

EMC Description

SU3-HS1
SU3-HS2
SU3-HS3
Equation 8-2 Result for Ra-226: 1.8

Area (mi)
6
20
9

Contaminant
Ra-226
Ra-226
Ra-226

Average
Concentration (pCiig)

5.3
10.2
10.5

COMPAS.. S v.i .. 0 .10., 9/14/2006 Page 4



Surface Soil Survey Plan

Survey Plan Summary"Iu ..... .. . p........ a.n.s.mr ... ... .. ... ... ............ ............. .. .......... .. ..' ...................... .. .......... .................... ....... ... • .... ..... ..............

Site: Davis Mill Site, Gateway, CO

Planner(s): Randy Whicker

Survey Unit Name: Survey Unit 4

Comments: Northwest bottomlands area below mill

Area (M 2): 6,582 Classification:

Selected Test: WRS Estimated Sigma (pCi/g):

DCGL (pCilg): 2,60 Sample Size (N/2):

LBGR (pCi/g): 1.3 Estimated Conc. (pCi/g):

Alpha: 0.050 Estimated Power:

Beta: 0.150 EMC Sample Size (N):

Scanning Instrumentation: 2x2 Nal detector

1

1.3

22

1.5

0.85

22

Prospective Power Curve

S0.I

*- 0.7

0.6

•' 0.5

0,5

0.4

-9 0.3

"0.2
___ __ -2~i ___

F ___ ___ ___

~ l-~
0.5 1.0 1.5 2.0 2.5 3D0

Soil Concextrmiioit (pCi~g), not bi=dwlUg barkgrivuid

e-416 DCGL Bsmtd PbW&e

R I -beta

- Powe~

LBG
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~Surface Soil Survey Plan

Contaminant Summary

Contaminant

Ra-226

DCGLw

2.60

Inferred
Contaminant

NIA

Ratio

NIA

Modified DCGLw
(pCi/g.

NiA

Scan MDC
. (P.C .i.lg.) ..........

2.6

Contaminant

Ra-226

Survey Unit Estimate
(Mean I 1-Sigma)

3.5 1 1,3

Reference Area Estimate
(Mean ± 1-Sigma)

. ...... .) ..............2 ..
2+±0.2

COMPASS v1.0.0 911412006 Page 2



)DQA Surface Soil Report

Assessment Summary

Site:

Planner(s):

Survey Unit Name:

Report Number:

Survey Unit Samples:

Reference Area Samples:

Test Performed:

Judgmental Samples:

Assessment Conclusion:

Davis Mill Site, Gateway, CO

Randy Whicker

Survey Unit 4

1

23

24

WRS Test Result: Not Performed

1 EMC Result: Not Performed

Do NOT Reject Null Hypothesis (Survey Unit FAILS)

Retrospective Power Curve... ... ....... .r ~ ~ .... i v..e. ...... .. ..e. ...... .... .... ....... ..... ..... .... ......... ...... ......... .. . .......... ..... ............ ....... ....

~DA - -_ _ _ _ _ _

0-7 -

©0.9 -

05

.' 0_7 ,- -4 _ __,_

=- 0.-
0.

0 5 10 15 20 25

Soil Concentration (pCi/g), not ixcluditg background

Prospective Power I I -beta .... Actual Power

LBGR - Estimated Power

DCGL -- Retrospctive Power

30

COMPASS vl,0.0 911412006 Page 1



W DQA Surface Soil Report

Survey Unit Data
NOTE: Type = "S" indicates survey unit sample,

Type = "R" indicates reference area sample.

Sample Number
SU4-1
SU-4-2
SU-4-3
SU4-4
SU4-5
SU4-6
SU4-7
SUJ4-8
SU4-9
SIJ4-10
SU4i11
SU-4-12
SU4-13
SU4-14
SU4-15
SU4~-16
SU4-17
SU4-18
SU4-1 9
SU4-20
SU4-21
SUL4-22
SU4-23
GWB-5
GWB-6
GWB-7
GWB-8
GWB-9
GWB-10
GWB-1 I
GWB-12
GWB-1 3
GWB-1 4
GWB-1 5
GWB-i6
GWB-17
GW8-1 8
GWB-1 9
GWB-20
GWB-21
GWB-22
GWB-23
GWB-24
GWB-25
GWB-26
GWB-27
GWB-28

Type
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

Ra-226_(pCilg)
2.26
2.41
2.53
2,81
3.19
2.93
14.3
2.19
10.39
18.85
47.12

3.97
4.49
11.47

220.77
4,31

31.73
3.58
2.37
1.65
9.76
1.74
2.01
1.93
1.92
1,84
2,06
1.77
1.88
1.86
2.11

2
2.03
2.05
1.8

1.84
2,04
2.17
2.65
2.2

2.18
2.18
2.37
1.96
2.07
2.34
2.09

COMPASS vl.0.0 9/14/2006 Page 2



*i•DQA Surface Soil Report

B .a.s ....t . .. tica !- . u a n .. , s . . ........................ ................ ........ ..... .................. ........................ ... ...

Statistic

Sample Number

Mean (pCi/g)

Median (pCi/g)

Std Dev (pCisg)

High Value (pCi/g)

Low Value (pCifg)

Survey Unit... .... ... U.... .... ... .

23

17.69

3.58

45.62

220.77

1.65

24

2.06

2-04

0.20

265

1.77

1)00 Resufts

N12=22

1.5

N/A

1.3

NIA

NIA

COMPASS v1.0.0 9/14/2006 Page 3



Surface Soil Survey Plan

Survey Plan Summary

Site: Davis Mill Site, Gateway, CO

Planner(s): Randy Whicker

Survey Unit Name: Survey Unit 5

Comments: Southwest bottomlands area below mill

Area (m 2): 8,375 Classification:

Selected Test: WRS Estimated Sigma (pCi/g):

DCGL (pCilg): 2.60 Sample Size (N/2):

LBGR (pCi/g): 1.3 Estimated Conc. (pCi/g):

Alpha: 0.050 Estimated Power:

Beta: 0.150 EMC Sample Size (N):

Scanning Instrumentation: 2x2 Nal detector

1

1.3

22

1.5

0.85

22

Prospective Power Curve

.09

0.8

rr 0.7

•" 0.5

• 0.4

0.2
;' 0.1

0.5 1.0 1,5 2.0 2.5 3.0

Soil Concexftraliox (Pilig), not inrluffing baikgrounii

l P o w e r . . . O c G . .E.ti.te d P o w e r -

SLBGR 1 1 -beta
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' Surface Soil Survey Plan

Contaminant Summary

Contaminant

Ra-226

DCGLw Inferred
(pCilg) Contaminant

2.60 NIA

Ratio

N/A

Modified DCGLw
.. ..... (pC. /g) ....

NiA

Scan MDC

(pCi/g)

2.6

Contaminant

Ra-226

Survey Unit Estimate
(Mean ± 1-Sigma)

-~(pClIg)3......... ... ............... ...
3.5 ±1.3

Reference Area Estimate
(Mean ± 1-Sigma)

................. (.g. ....... .. ... ............

2±0,2

0
COMPASS v1.0.0 9114/2006 Page 2



DQA Surface Soil Report

A S s e .s.s m e n tS. . u m. m a r y .......................... .......................... ......................................................................... ........

Site:

Planner(s):

Survey Unit Name:

Report Number

Survey Unit Samples:

Reference Area Samples:

Test Performed:

Judgmental Samples:

Assessment Conclusion:

Davis Mill Site, Gateway, CO

Randy Whicker

Survey Unit 5

1

25

24

WRS Test Result: Not Performed

1 EMC Result: Not Performed

Do NOT Reject Null Hypothesis (Survey Unit FAILS)

Retrospective Power Curve

21

_=

.-

it

7'

1

0.9

0.8

0.7

0.5

0.5

0.4

0.3

0.2

0.1

0

mn-I- -_

Z-.-~4~tzzI
0 1 2 3 4 5 6 7 8.

Soil Concetration (p Cilg), not including backgrowun

Prospective Power I 1-beta . Actual Power

LBGR Estimated Power

DCGL - Retrospective Power

9 10
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( DQA Surface Soil Report

Survey Unit Data

NOTE: Type = "S" indicates survey unit sample.
Type = "R" indicates reference area sample.

Sample Number

SU.5-2
SU5-3
SU-5-4
SU5-5
SU5-6
SU5-7
SU-5-8
s115-9
SU5-lO
SUS-li
SU5-12
SU.5-13
SU-5-14
SU5-15
SUJ5-16
SU5-17
SU.5-18

SU5-20
SU.5-21
SU5-22
SU5-23
SU5-24
SU5-25
GWB-5
GWB-6
GWB-7
GWB-8
GWB-9
GWB-10
GWB-11
GWB-12
GWB-13
GWB-.14
GWB- 15
GWB-16
GWB-17
GWB-1 8
GWB-19
GWB-20
GWB-21
GWB-22
GWB-23
GWB-24
GWB-25
GWB-26
GWB-27
IGWB-28

Type
S
S
S
S
S
S
S
S
S
S
S

S
S
S
S
S
S
S
S
S
S
S
S
S
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

Ra-226 (pCJ!g)
2.2

2.06
2.07
2.56

11.02
13,53
3.81
3.39
14.31
2.05
2.19
29.1
1.84
4,16
1.9

2.13
51.87
1.8

2.81
3.8

10.35
3.15
4.29
2.01
2.1

1.93
1.92
1.84
2.06
1.77
1.88
1,86
2.11

2
2.03
2.05
1.8

1.84
2.04
2.17
2.65
2.2

2.18
2.18
2.37
1.96
2.07
2.34
2.09

COMPASS vi.0.0 94.1 4 12D006 Page 2



V DQA Surface Soil Report

B .a.sic ...S tatistical . .. Q. u anti. ties11 S um ma.ry ......................... ....................................

Statistic

Sample Number

Mean (pCig)

Median (pCi/g)

Std Dev (pCilg)

High Value (pCi/g)

Low Value (pCi/g)

Survey Unit

25

7.22

2,81

11.17

51.87

1.80

Background..... .B a .. ......._..n. .... ....... ......

24

2,06

2.04

0.20

2.65

1.77

DQO Results

N/2=22

1,5

N/A

1.3

NIA

N/A

COMPASS vI.l.01P 911412006 Page 3



OAK RIDGE ASSOCIATED UNIVERSITIES

This is to certify that

Randy D. Whicker

has completed

A 40-HOUR COURSE ON IMPLEMENTING THE MARSSIMAPPROACH
FOR DESIGN AND CONDUCT OF RADIOLOGICAL SURVEYS

conducted by Professional Training Programs
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This day of February, 2006
at Oak Ridge, Tennessee
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ATTACHMENT H

PHOTOGRAPH DIAGRAMS:
MARSSIM

HOT SPOT DELINEATIONS



Elevated Area =5 M2

Mean Ra-226 = 3.6 ±0.6 (pCi/g)
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ATTACHMENT I

RESRAD OUTPUT RESULTS
FOR

POST-REMEDIATION DOSE ASSESSMENT



ATTACHMENT J

INSTRUMENTATION
QUALITY CONTROL RECORDS



I GATEWAY PROJECT
DAILY INSTRUMENT LOG

Each survey instrument must be checked daily for reproducibility using the check source
(mounted lantern mantle) according to the following procedure:

1. Turn the instrument on.
2. Record the date on the instrument log sheet.
3. Check and record the battery voltage on the appropriate instrument log sheet
4. The battery voltage must be 5 v or greater. If it is less than 5 v replace the

batteries or notify the Radiation Safety Officer.
5. Set the meter to "scaler". Set the time switch to 0.5 minutes.
6. Remove the plastic cover fTiom the detector face. Place the detector face down

on the table.
7. Push the "count" button. The scaler will automatically record counts for 0.5

minutes.
8. Record the background count on the daily log sheet.
9. Open the check source cover.
10. Place the detector directly on the check source using the red plastic Pringles

cover to support the detector handle so the detector is flat against the source..
11. Set the meter to "scaler". Make sure the time switch is on 0.5 minutes.
12. Push the count button. The scaler will record counts for 0.5 minutes.
13. Record the count on the log sheet. Check to make sure the count is within the

control limits provided on the log sheet.
14. Add comments to the log sheet if necessary.
15. Initial the log sheet.



INSTRUMENT LOG SHEET

I\

Meter Serial N Probe Serial No. 0 q,3 '-t

Instrument control limits (3 sigma) / ! 5 -- . ..- .-__ik - .

Date 1Batt. Count - Comments Init.
Vyolt. t (0 sMin

itBkg.
,V/./ It, t 32 "' 0 0

/1)
4h~. ~

C

~~1
i,.5,

ML~1~!Li~.__7a
{~c...__ I ~ *~-- t

Isource _ _ _ _ _ _ _ - - -

.----------------

rr j

I K"
4 -~-- 4*

il..' 5? f•"

i1ThkCl
pN ( p

i~

I
S•)

- -: - i. ! ,

a-, '..I

/2
01 1 )'ý II

--f- -2 ý '2

Ad~u

t__ /c ji

i 7 q it'

Wt3

Itf

L~

______..._....._...

I-------- k
fL.-4 u

r --.----------.--------- VICQ

4Jt ~ i d ' ~

..... .. --- - - --

J -. -----
i P'

.f ... ... .--- ...... ......
J'k.,3

I-,,

-s~S.

6 J/''

'3 L4

<t~ ~2J?-
7;~~

171



INSTRUMENT LOG SHEET

TypejVV q C -,2-2 _

Meter Serial No. 22 2 Probe Serial No. c; - (- 7

Instrument control limits (3 sigma) M - 1 ./ . _

Date Batt.I Volt.
Count
(0.5 min)

Comments init.

____ Source _ _ _ _

-k. _ _ _ _ _--- .-
__.__-__ . .r I; ____ , ____.....

i_••a c _____-- - " L -4 v

1 7 .- ;I OG , I Li3 " k r3 '
O.&K :L, V~ -_ __,_ I _____• ___-, _. _ --_____--

_______ •, ____ 7~k w--- -z• •~777,

• ¢ 6 r • * -zTr -7--VI .....- • --'-

Lf I_____-_j, Iii

I s , 16
L? -

2 7-- __T_ 1_ __6_ 1 13 -T 2,Z

___ 
--I --Lii ----I----'

------------
------ 4 4-

- -- ----------4 ---------.-. ___

-- 4 _ _ _ _ _ _ _ _-.--.- -______ _______

I Ii____ if ______________------..---.i ---.. ... .... ..... .... ....r .... .... .... ..... .... .• .. ... .. . ... . ... .. .i ... . .. .. ..... . ... .t .. .. ... .... .. .. . .... .... .. ... .... .... . . ... .... . ... ..... . ... . . .. ..... .. .. .. .. ... .. .... .. .. .. ... . ... ...- -.. .. . . .. .... .. ... . ... . . .



INSTRUMENT LOG; SflEET

N ý erial No. ' k S/ Serial \,o. ._57_9

Instrument control limnits(3 sigma) /5" <__j &- ) -L (c

Dae i Batt. I Count Cornnents 1 [nit.

.---------------

....... .. .... .

Ai1 Y --------- .....

F_ --- -_---_-------
I'L4{a AL.42 Vs4 /

-, .- ,------------------ --------

C-~~----- .-.......----.-.....---.



INSTRUMENT LOG SHEET

'rype- _ _ _

Meter Serial No. Probe Serial No.

Instrument control limits (3 sigma) 54 O,.,I J-C-z

ICommentsIDate Batt.
Volt.

Count
(0.5 mini

nit.

I________j -- Bkg. Sourceel ____ ___ ___

_72 -7- - 23 2

__ ~Lf ~ .r

I Jt~ ~let
_____ 1 / W,\j.

a ~ ~ •i1 7L~ 6,LL q-- .--

____I 1
Th%1 -L

____ __ _ __ __ _ _ [\3f

F ----- F ------- + .g. .•

________ F ---------- F ----- 4

----------4-

+ F .~ +

-- -.....------.-- ----4

-- ----------- -

--------- - -

.. ... . ..

4 4- J t
........ ............. ... ... .... ...... .. .. ........... .... .. 77 7 1-

........ L



INSTRUNMENT LOG SHEET

Type_ - --------2Q QiL .
Meter Serial N.6 ' .5Probe Serial No.._(j ý

Insirument control limits (3 signma) C 1- I/. _3 t; I'-- L, i - 6 e-

/ 6 - -- ý- f) Ac ~.j
41

Date atat. Count
Volt. (0.5 min)

fBk-. Source

-,, • i . • • . . . .., . . ......

ii

4.1(, wL t, .l~ I57
- : : 4 -- - • i,, - - ,,, - I

"5. •, Lj Y-
H !'7 1
i-Lzi1
bj(2I1 14. ' j -LII */ .4 \ 7

-- - ..-------- .-..---------.--.--- ..... --- . . . . . . . . ..
Comments Init.

-- - ----- -- ---.-

If

... . _.. ................ ........ ••..

S, I , Ik

II ---- 4

k, A f11 72'k I A iIk 1

L/i~V7
I tyict

('7 3$ /#: 9,,

5/,( 4ic
T

,-;./- 1 17) 109LI

LL~L,
u.~ji

,A/I .. ..... ---------.

..... . . ...

AI- Ž ' tI~~ _ _ _
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INSTRUMENT LOG SHEET

Type: Ludlum Model 44-10 Nal detector with Model 2350 meter IKA.-.' 7)

Meter Serial No. •3 9 Probe Serial No. iA' /2 <j

Instrument Control limits (3 sigma)t6/0-h r.)
Background:

Source:
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CDOT: source check (ALCOA 1) control chart for MCA system
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Designer and Manufacturer M.A / -" - LUDLUM MEASUREMENTS, INC.of POST OFFICE BOX 810 PH. 325-235-5494
Scientific ond Indust6ol CERTIFICATE OF CALIBRATION 50f OAK STREET FAX NO, 325-235-4672

InstrumentA
SWEETWATER,'TEXAS 79556, U.S.A.-

.ý35'41~ ~ 6
CUSTOMER MFG INC ORDER NO, 2387831293308

Mfg. Ludlum Measurements; Inc. Model 2350-1 Serial No. 152361

Cal. Date 26-jul-05 Cal Due Date 26-:JuI-06 Cal. Interval 1 Year Meterface N/A

'heck mark Evjapplies to applicable Instr. and/or detector lAW mfg. spec. T. 73 °F RH 47 % Alt 699.8 mmHg

,. New Instrument Instrument Received F-! Within Toler. +-10% F- 10-20% ý Out of Tol. L7 Requiring Repair ./1OtherSee comments

Mechanical check 7 Input Sens. Linearity
F/S Resp. check Reset check V Window Operation

Audio check Alarm Setting check Battery check (Min. Volt) 4.4 VDC
F' Ratemeter Linearity check ,' Integrated Dose check L" Recycle Mode check Threshold
gt Data Log check f• Overload check g_ Scaler Readout check Dial Ratio J (., = V m.

-,Callbrated in accordance with LMI SOP 14.8 rev 12/05/89. , atibfated In accordance with LMI SOP 14.9 rev 02/07/97.

;) HV Readout (2 points) Ref,/nst. 500 / V Ref./Inst. 2000 t V

COMMENTS: Firmware: 37122N24 , - - ,. ,
1/: r .'-:3712'-3 IV o 1:

Ganms Calibration: GM detectors posi-tilro pqeMtar to source exep for M 44-9 In which the e•rnt of probe fae source.
Probe High Units/ usaI imne Uatlsr'auon Urtaanly
Model Serial # Voltage Threshold Time Base Correction Factor Constant ±10%*

Detector # 1 LM144-10 PR-121036 1050 100 7 / 1 1.490037E-05 1.00DE001+00

Detector#2 LM144-10 PR-121036 1050 100 4 / 2 1.490037E-05 5.171726E+10

Detector # 3 PEAK CS-137 811 642 7 / 1 0.000000E+00 1.00=000E+00

Detector #

Detector If .......

Detector #

Detector #t

Detector #

Detector #

Detector #

Detector# ____

Detector #

Detector 4

Detector #

Detector 4

Detector 4
Udits: 0-rad, I-Gray, 2-ren. 3- Sv, 4-lR, 5- CKg, 6-Dis egIations 7.Counts, 8-Ci/cdnsq., 9-B qmrnsf,.

Time Base: 0 - Seconds, 1 - Minutes, 22- Hours See attached delector docue•etWatn, it app.licabe.

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

Digital CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING'
Readout _ 400kcqnm . .__40_Cpm_ _/

. 40kcpm L-.40cam __

Ludu~t M enn!~ ic. ertitie4 That tthe uco~e isttument t,= been ca arared by sanaratm traceade to Vh6 Nationol irwnt-sto of Slrdards anO TeCrnrC~gy. af IIC 'he Calniallan faa 'Ite 0!
otner Intematrato Sa-on=ards arpanlzalian e . or fave been derred fromn ac-cepted v•aies of naftura po.lcO comtats Of have been delved by The rati type Of aoatbrcton, tec•nrrmrqu.ý.
the caft bralrn srtern c•anfor. to th•re ften iennts of AiNN/I•SL Z540-t-1994 an ANSI N323-i976. State oa Texas Caliatbran Ltcense Na. LO-1 963

Reference Instruments and/or Sources: cs-.137 Garmmo SIN

116 2 [-1Gt2 M566 5 105 FTlI W 1ZTS79]E 552 E551 F7 2o FJ734 El16116 mNeutron Ar-241 Be S/N T-304

C... -Alpho S/N _ _0 Beta S/N............. .............. Other .. /.. . -

m 500 S/N 50800•, )u Multimeter SiN 83990502

Calibrated B-: Date -

Reviewed By: ii1Z.§__..._Date -

FCRM C44A I1 26/2003 TIS Curtlicofe s hal r.0 be reprod3uce0d except in ful, witrcUIthe wfiffern approva of LLudirfn Measurme-rrt&, ý.



~~Designer an-d Manufacturer 7,1•-."-•
of eg an a M - - LUDLUM MEASUREMENTS, INC.
fi POST OFFICE BOX 810 PH. 325-235-5494

_ _s trumnsCA 501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, US,A.

* USTOMER MFG INC ORDER NO. 238783/293308

Mfg. Ludlum Measurements, Inc. Model 2350-1 Serial No. 129438

Col. Date 25-Jul-05 Col Due Date 25-Jul-06 Cal. Interval I Year Meferface. . N/A

;heck mark gapplles to applicable instr, and/or detector lAW mfg, spec. T. 73 IF RH 47 % Alt 699.8 mm Hg

New Instrument Instrument ReceivedF Within Toler. +-10% E 10-20% 7 Out of Tol. F-11 Requiring Repair -;,vOther-See comments

Mechanical check :L;;?' Input Sens- Linearity
F/S Resp. check Reset check Window Operation

•_2 Audio check Alarm Setting check 11Batery check (Min. Volt) 4.4 VD

' Ratemeter Unearity check V Integrated Dose check • Recycie Mode check
' Data Log check g Overload check 9 Scaler Readout check Dial Ratio L =mLv

Cailibrated In accordance with LMI SOP 14.8 rev 12/05/89. pCanlrated In accordance with LMI SOP 14.9 rev 02/07/97.

HV Readout (2 points) Ref./Inst. 500- / .5(' - V Ref/Inst, 2000/L..C q,) ... V

COMMENTS: Firmware: 37122N21 . - ,i.. . .-4

Gmma Calibration: GM detector positioned perpendicW to source except for M 44-9 in W*ih te front of probe faces source.
Probe High , Unisi UDead I irne Calibration Uineanty
Model Serial # Voltage Threshold Time Base Correction Factor Constant ±10%"

)elector # I LM144-10 PR-121033 1100 100 7 / 1 1.552M68E-05 1.000000E+00

3etector # 2 LM14.4-10 PR-121033 1100 100 4 1 2 1.55296BE-05 5.024622E+10

Detector # 3 PEAK CS-137 816 642 7 / 1 0.OOOOOOE+00 1.OO00O0E+00

3etector #

Detector #

0 lactor #
:ctor #

Detector #

Detector #

Detector #

)elector #

)elecor #

)oectotr #

)elector #
)elector #

Units: 0 -rt- 1-Gray. 2 - ern, 3 -*Sv, 4 - R, 5 - CtK, 6 - Disintegrations, 7 - Couits, 8 - Ci/cmer., 9 - Bqrcm sq.
rim= Bews: 0 -Second. 1- Minutes, 2 - Hours See attached idetector documrentatin, if apr.cante.

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*

~doita .. 400kcprn AAIŽ(CO 6( 400com F T /(:

4kcpm 40 m_

idium Measiernents inc, ceeirm i t••e ooove suhrrent! has been Catroed by •o-catn s trroceat)e to the Nati"nd InsOtute of Stoudords and Teohr-oiogy, or to The cot-aoiion foa=1ties of
MWre interrtcotor' S'10'ndO Qo•ý;izafrotou- mvb or hve been cieraec from accepted vaOues of noturi phyaco constants or have been derived by tin t•io týqpe ot cairoSorn tecflNcr-auex.
'-e o ,wcti syStem crmmanrs so s,*he req-arcurrntz or M.WNIC. 2540-1 -1994 crid ANSi N323-1978- State of Texas Cal•iration UceGse No. LO-1 963

?oterence Instruments and/or Sources: Cs-i37 Gorna S/IN

,jt62 .1112 L1M565 2510 `FT100 E'89lE5 1s& [72 [2734 '71616 [Neutron Amn-241 Be SINT-304

eAlpha S/N Beta S/N

IZ m 500 S/N 50800 -. , . uiteerS/N 83990502

. //
Wibrated By- -~- Da'te .'L~ ~ 2
Reviewed By: • ____------ Date Z. 7,

tZM C44A t 12612="J3 Tt-4 cet~fcoie shoti not be reprcouced exoepf in full. without the wrihtten oprovct oa Ludlum. Measuroeents. inc.



Desgne, and Manufac•urer LUDLUM MEASUREMENTS, 'INC.
of POST OFFICE BOX 810 PPI. 325-235-5494

Scientific and InoLutriol CERTIFICATE OF CALIBRATION 50) OAK STREET FAX NO. 325-235-4672__________ nstrurentsn

SWEETWATER TEXAS 79556. US.A. kf"

C USTO M ER - FG NC . ORDER NO.-.----.. . . 2427521295372 .
M f , ...... u .iu .m M e asu ~ m ~ ts I~ c.. . ... o el .................... .. ----- -e la No -. ................. -. 5 _ -............................--

Mfg, ~Ludium Measl ens Ic Model 23-l __Serial No. .. ..... 4 ._......134759
CaL Date---------21SE .. Cal Due Date 12-Se-0 . Cal. Interval ! Year Metertace___ NiA

Check mark 'applies to applicable instr. and/or detector lAW mfg. spec, T ....... .75 IF RH 45 % Alt . 697.8 mm Hg

F New instrument Instrument Received [7 Within Toter. +-10% .] 10-20% [' Out of Tol. F Requiring Repair --- Other-See comments

Mechanical check [; input Sens. linearity
F/S Resp. check ;V Reset check Window Operation
Audio check Alarm Settling ceck Bahery check (M-. Volt)-. --VDC

• Ratemeter Linearit,/ check i lntegrated Dose check L:ei' Recycle Mode check Threshold
IV Data Log check yl Overload check [,Scaler Readout check" Dl RatioV//•2S._- .. my

Y1C60ibrated in accordance with LMI SOP 14.8 rev 12/05/89 . § Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.

HV Readout (2 points) RefInst. V Ret. /nst. .. 2 .. . /_-_ V

COMMENTS: Firmware:. 37122N28

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which t.he front ot probe laces source.

Detector # 1

Detector # 2

Detector # 3

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

Probe
Model

LM144-10

LM144-10

PK/CS-137

.Serial #
PR139483

PR139483

PR139483

High
Voltage

950
950

646

Units/

Threshold Time Base
100 4 I 2

100 .7 / 1

642 7 / 1

Dead Time
Correction Factor
1.368264E-05

1.368264E-05

0.000000E+00

Calibration

Constant
5.545344E+10

1 .O00000E+00

1, 000000E+0 -

Linearity
±10V

Units: 0 - rad, 1 -- Gray, 2 -- rm, 3 -- Sv, 4 - R, 5 - Q'Kg, 6 -- Disriegrations, 7 - Cunts, 8 -Cicm sq., 9 - Bq/cm e.
Time Base: 0 - Seconcs, I--Minutes, 2 - Hours See attached delector docurnemaction, it appiczable.

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT iNSTRUMENT

R(ýadout 4__1j0kQpM 2 S . ~fcm . -

N~lT Meosureenpint, inn. ovT'tOlas tnotI aZove? M-neumant h-- Caen ca~inmtedd Dy slandod 'caeT h amn nttt tToT-rrso en.. a-eOOTr a~sa
o~hr nee.atan S~ oaddC~rona~in rv-beo a hcve aen eriveg tfrnrr acareptezd vo~mos or cnarual P1hysiai arean have neerT aef'vcri- y rae & rrof.uc0 .. r~ eh~ysr

Th a Sr~a ySrern canrcyrra ! athne, reaqugerrnenT t Nis Z540- l -1 .1 ndAS N22-95 Starte of Teyos Carlbfrona 'e.Cnse Naý. LO- 196

lRefere~nco Instruments and/or Sources: Cs- 37 Ggrnnra7 S/N

171162 C 12 M 565 `7 61(6 F T1I008 r6o IE562 E551 __72-0 .i74_l6Aj Neutron ArT- 241 Be S/N 7-3G~

A~hS/N et0S' Mu-- rOther .jNý

i-alibratecl By: .K-- Dae -
R-evie'wed By: ___ Date Zr

-,ttM 144c 1126?2W03 'Irn cernlooro shnOi nas be rpace retTILO.w out TT-e 'eTTTTOT 0ogPrla-ar O1 LUrlunmes'nena-.



4

'Wl- t iirTl!

%A Desnef cn Manufacturer / -2 I LUDLUM MEASUREMENTS, INC.of POST OFFICE BOX 810 PH. 325-235-5494
Scin0,,c ad Indus:nal CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672

fm_________ Instruments
SWEETWATER. TEXAS 79556. U.S.A.

CUSTOMER MF-G INC ORDER NO. 242259 1 295159C U S T O M E R ~ ~ ~ ~ ~ ~ ~ - -.. ... . ------------..... . . . .. . . . . . .. . . . . . . . . . . . . . . . . . .. ... . . . .. .... ....... .. ... . . . . . .. . . . . . .------- .... .. ... .. .. ..... 2.2 ../ .2- --5 ..... .........

Mfg. ... .Ludlur e •u neet-.s Inc ................ Model ....... Serial No. -................... 129403

Cal. Date 20-Se_-0_p_5 Cat Due Date 20-Se.-O6 Cal. Interval I Year Meter-ace ... A..

Check mark I!applies to applicable instr. and/or detector lAW mfg. spec. T. 74 'F RH 47 % Ait 702.8 mm Hg

1-i New instrument instrument Received F-Vlthin Toler. +-10% 9 10-A6 [I Out of Tol. , Requiring Repair 7 Other-See comments

Mechanical check 7 Input Sens, Linearity
F/S Resp. check [V,' Reset check '. Window Operation

i!Audio check L'Alarm Setting check ýZiBattery check (Min. Volt)- 4.-4_VDC
L' Ratemeter Linearity check L_-ý Integrated Dose check [' Recycle Mode check Threshold
EData Log check Zcl' Overload check •,~caler Readout check Dial Ratio 100o_ J . mV

7Callbrated in accordance with bMl SOP 14.8 rev 12/05/89. • XCalibrated In accordance with LMI SOP 14.9 rev 02/07/97,

7' HV Readout (2 points) Ref./4nst...._5• /.. 1A V Ref/Inst _ /Lt S V

COMMENTS: Firmware: 37122N21

1/0 ouirmware: 37123N105 %

Resolution for cs137 N 10.57 %

0

@0

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44.9 in which the front of probe laces source.

Probe High Units/
Model Serial # Voltage Threshold Time Base

)elector# 1 LM144-10 PR-135858 950 100 4 / 2

Detector # 2 00144-10 PR-135658 950 100 7 / 1

Detector # 3 CS-137 PEAK 692 642 7 / 1

Detector #

Delector #

Detector #
Detector #I

Detector #

Detector 9

Detector I
Units: 0 - ra. 1 - Gray, 2 -rr 3 - SV, 4 - R, S -(g, 6 - Disintegrations, 7 - Counts, 8 - Cicm sq,, 9 --Bqcr sq.

Tinre Base: 0 - Secords. I -- Minuies, 2 -- Hours

REFERENCE INSTRUMENT INSTRUMENT REFERENCE

Dead Time Calibration Linearity
Correction Factor Constant 010%1,
1.587509E-05 5.666091E+ 10

1,587509E-05 I .000O0E+00

0.0000O0E+00 1.000000E+00

See a:tached dezector documentation, if sppicabie.

INSTRUMENT INSTRUMENT.
Dtritn! CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED . '. METER READING'
Readout -.-------- --- t1~ A,~i~ ..Xjr QQl q0 t) 0 'feW)

0!her r~ienoiwlcý,son c Sandrds '1garnitzot'Cn members, or io've teeon derived frorn accaEppted vclafo f n at utot physical corisntlom .x ;-,ae treci oeiveo by trhe r ta-ype of ccliboiiol Tscnnriiques
Pih Zoolorot~or svtern canifrrio to the faulterits , ANsI/i`C3a ZW~-;-1Wvo4 and ret', N=~-lW6 State ot Texas Cc'llbto1ion Liccense, No. LO-l 963
Reference Instruments and/or Sources. Cs-i 37, Garhrh S/N

1Z162LGI 455Zts7TOSLT9LE2 75SS 772 j74 f~61 Neutron Ar.241 eS!1NT-3-04

Fl Alpa S/N.............................O
Alh iSIN. S/N O34~~ utmther SN__ 74i0

W oallbroted By .. .. ... .. - ------ Date ..

Revleiewd By: (-N~-'-.--..____ _ Date Z
FORM 4C cotc 2Xý i .. n et'--n ion no! be reproduced eryaopi In ful. wifhoui the woitter. aopovoi of wLumfjr Measuirements. sic.



-J UWE lIi I'b IN1 L001

and oL-k i - 12>(I - LUDWIM MEASUREMENTS, INC.
o1 PO'T OFFCE eox 810 P. z325-235-54,94

Si an CERTIFICAE OF 501 OAK STREET FAX NO. 325-235-4672

S MATR, TEXAS 79656. U.SA

CUSTOMER MFG INC ORDER NO. 240345_2__147

Mfg. Ludlum Measuiements. Inc. Model 2350-1 Serial No. 134764

Cal. Daoe - ,&Aua.06 Cal Due Date 8-.ug:QA Cal. Intefv I Yea Mteifoce , NIA

Check mark gapplim to plc Instr. and/or detector IAW rrdg. spec. T, 73 *F RH 54 % At .... 70L mm Ng

0 New kuument Instnrment Recelved - VVlthIn Toter. +-10% 0 10-20% ) fOut oflol. E) ReqUzirng RePW ;?'Other-See comm ts

Mechankxd Chock h- fl Saml. Lif~earity
~FIS Rescheck Reset check Wkidow Operation

Audl check Alarm Settkg check Battery check WAln. Volt) 4.4 VDC
SRaternater Urweaity check Wrated Doese check [~Recycle Mode, Check Thretoild

P&9aO Loo Check I~Oveload check f cerReadutA Check Dlid Raftilop13 10 MV
&'obrated In accordace with LMJ SOP 14.8 rev 12/05189. f4aClbnited In accordance with LMI SOP 14.9 rev (Oj07/97.

ZHV Readout(2poIns) ke (nst. 500 / S ,oo V Refinst. 2, .. . .. I.. V

COMMNts: F'r-nwore- 37'22. ..

I/O "Firmwaref 37123ri05.

Resolution for Cs-137 is 9%.

No "AS FOUNDS" due to no memory./ ,;o C(s.kc

*Probe thm 00 keCtilo

Mome Bedeal # Valtag Thresol This Bam Corsdonk Factr ca~ *10V,
Doectaod #I LM144-10 PR139484 g00o 100 4 /2 1.20141M-( SZ83449E+10

Delsa #2 UIM44-10 PR1130W8 900 100 7/I 1.2M9416%4 14000OD&441

Dslsctor#S PK/CS-137 6W2 KEV W0 042 7 /1 0000000E4C0 IA0000.0 ___

DOcW= I

Detecto #

Detector #
Deledor I ______

Uift: 0- ot1 I -Gimy2-IM 3-fW, 4-R. 6-C4%, B.-66 ?ý-Coati 11-O0ws, V-Bqtsq.

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRLOEN INSTRUMENT

DIgitip! CAL POINT RECEIVED MEYER READING* CAL. POINT RECEIVED METER REAQWG-
Reiadout _ _1 4± Q •z-.11kz&CO

Ujuclu kMeakxenOntj ft. C941000 that the 00MV Whittman too been eabosd by tundocb WOW 10 WWe NoSfol rultu Onit COd~~ Po~rb O TQOVV101oQ, OF t1lti cdbavon~ *ReIfet
o~er ~mlfta, Sthiatd Otgoeoea men1, or ho". bean dthe ftorn 000aptdcs*wjett ofna**o pliyiac corahtnm o NWO~ been 06Oehd by OW PMWO" ofi~ CCOY~b, f ja s

me C~t,$4o tyera cavom toPi.m~uei~eito A~W1~ ~~l-t~a~ ~v N3z-?75.Srtar of 70= Cobalioaln tkeie Ko. L0- 1963

ReteronCe I~knstuWaj WWCWo Soutaft CA-137 G== WS~
-0 162 0G 112 rMU65 7, 5105 0 TUM JT6790 E552 0El E5 0fI720 [1734 E1111616 [1N80=Ain-t241 Be SM T-X4

OAlpha SIN___ _____ Mi Beta S/N __________~ Othe AM4-21i'VQZ&0u

Calbrdaed By:_______________ ______ Dote Y -. Avc -01-
Reviewed ay: LDate_________ __

FORM C44C JIFW ftI4C Thctloý old~ no be rapsa-oai 0=ew in U'L etAtRt #Wt WAI~n amovdo AILat m*r oo~umm" Mo



Oesrger and Mon c.<.,u...LUDLUM MEASUREMENTS, INC.Designer and -CERTIFICA POST OFFICE BOX 810 PH. 325-235-5494
sc-f.c on trial CERTIFICATE OF CALIBRA TION 501 OAK STREET FAX NO. 325-235-4672instrurnents

SWEETWATER. TEXAS 79556. U.S.A.

CUSTOMER MFG INC ORDER NO. 242595 / 295298

Mfg, ,Ludium Measurements, Inc. Model 2350-1 Serial No. 134771

CaL Date 27-Sep-05 Cal Due Date 27-Sep-06 Cal. Interval 1 Year Meterface N/A

Check mark ,L.Kapplies to applicable instr. and/or detector lAW mfg. spec. T. 77 °F RH 38 % Alt 703.8. mm Hg

New Instrument Instrument Received Lr-!Within Toler, +-10% F 10-20% ] Out of Tol. LF•equiring Repair []Other-See comments

fvý Mechanical check • Input Sens. Linearity
V F/S Rsp. check Reset check Window Operation
Audio check Alarm Setting check Battery check (Min, Volt) 4.4 VDC

W Raterneter Unearity check ,- Integrated Dose check • Recycle Mode check Threshold

ala Log check g' Overload check f-1)caler Readout check Dial Ratio 10o,= O mV
foibrcated in accordance wilth LMI SOP 14.8 rev 12/05/89. : Calibrated in accordance with LMI SOP 14.9 rev 02107/97.

HV Readout (2 points) Ret/Inst. 00 /....w_ ,io V Ref./Inst. 2000 -7i V

COMMENTS: Firmwaoe: 37122N28

I/o Firmware: 37123N05

Calibrated using 39" C-cable.

Resolution for Cs131 - 9.97%

Gawma Calibration: GM detectors positioned perpendicular to so•rce excepl for M 44-9 in which the Irent of probe laces soure.

Probe High Units/ Dead Time Calibration Linearity
Model Serial II Voltage Threshold Time Base Correction Factor Constant 10%,

S IDetector # I LM144-10 PRI35550 910 100 4 / 2 1.286674E-05 5.601303E+10

Detector # 2 LM144-10 PR135850 900 100 7 / 1 1.286674E-05 1,000000E+00

Detector # 3 LMI44-10 CS137/PK 576 642 7 / 1 0.000000E+00 1.000000E+0W

Detector #

Detector #

Detector f

Detector #

Detector If

Detector #

Detector #
Unft: 0-trd, 1-Gray, 2-rem, 3-Sv, 4-R. 5-- 14 6-Oinsegrlatons, 7-Counts, 8 -Cscm sq., 9-B qcnsq.

Tme Base: 0- Seconds, I -- Minutes, 2 - Hours" See artached Welector dacumenrtatei, if appaSe.

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

Digital CAL POINT RECEIVED METER READING' CAL. POINT RECEIVED METER READING*
Readout 400kc r ) 3 1.m

40kcpm MIA I gt I 40cpm
4kcpML

.Ldur. Mraeuen• Mor,r, Inc. cerltfies rnft Ive above Istru••ent has been c•,lbrao&d by staonckds troceobto to the Naticra Instnrre of Stonoards "nd TecftrvaIy..- or to ? catiorann ;ftaieras of
atrer internot, orr SfancarMs Cxganrtran nnrema or have been derl.ed torn accepted cvalue of narural physcal constans or have been deolvea by the ratio tj-n-e of Calcx, tecnrvaues.
fhe caiboftlin system conta.rre to m.e requirements or ANW.-NCS Z54G-1-1904 I ANW N323-1.7e. State of Texas Calibration License No. L-1963

qeference Instruments and/or Sources: Cs-137 Gammato S/N

[D1 •62 [1 G11.2 R'M565 [115105 F-TlT008 ET879.- E552 IE551 D720 [7*734 D16I6 LNeutronArt-241 BeSiNT-304
FlAlpha S/N -3 Beld SIN _____________ -_ [ Ot-hr .AŽ{.

m FLO S/N 81084 7 Muttimeter S/N

W~ olibrated By: , , ,• (IA- l', _ _ Date C-5 - 0 "
Reviewed By: Date

FORM C4.4C 12612Mt13 Tlbs certilkaoe Orita not be reproduced except n fulL wrout the wrintian oppova or Luckum MeosuLrneriMt. t•.



Designer and Monufacturer .LUDLUM MEASUREMENTS, INC.
SeftcondIdsra POST OFFICE BOX 810 PH. 325-235-5494

scren umc an•d rdu•stra CERTIFICATE OF CA LIBRA TION 501 OAK STREET FAX NO., 325-235-4672

SWEETWATER. TEXAS 79556, U.S.A.

,LISTOMER MFG INC ORDER NO. 257272/303277-A

Mfg, Ludlum Measurgemnts. Inac. Model ........... . ___ Serial No . 120635

Cal. Date 22-Jun-.06 Cal Due Date 22-Jun-07 Cal. Interval . _g.L__ Metertace___,_

-eck mark ,applies to applicable instr, and/or detector lAW mfg. spec. T. 72 -F RH .48 % At .697. mm Hg
- New Instrument Instrument Received [-z-ýthin Toler. +-10% 710-20% uRqL-. 0-0% Out of TOl. '-"Requiring Repai E] OT er-See comments

-. Mechanical check • input Sens. Linearity

W, FiS Resp. check Reset check '11 Window Operation

Audio check Alarm Setting check Battery check (M.. Volt) 4.4 VDC
7 Ratemeter Linearit, check !V, Integrated Dose check i_ Recycle Made check threshold
•Data Log check ' Overload check • caler Readout check . Dial Ratio 10. = 1. m

-Calbrated In accordance with LM SOP 4.8 rev 12/05/89, i--, Calibrated in accordance with LMi SOP 14.9 rev 02/07/97.

,? HV Readout (2 points) Ref./Inst.__ "_ I. /---. - --. V Ref/Inst. 200.. A... ____V

J

:OMMENTS: Firmware: 37122N28

-/0 Firmware: 37123N05

,alibrated using 39" C-cable.

tesolution for Cs13-7 9.82%

Gamma Calibration: GM detectors positioned perperdcular to source except tor M 44-9 in which the front ol probe laces source.

Probe High Units/ Dead Time Calibration Linearity
Model Serial # Voltage Threshold Time Base Correction Factor Constant ±10%*

)elector# 1 LM144-10 PR102507 1150 100 4 / 2 1.589964E-05 5.372660E+10

)etector#2 LM144-10 PR102507 1150 100 7 / 1 1.589964E-05 1.000000E+00

)etector 9 3 CS137PK 662KEV 796 642 7 / 1 0.000000E+00 1.000000E+00

)elaector #

letector #

)elector #

)etector 11____
)elector #

)etector #
)etector -. ................ . ....... z ..... . .

Units: 0 -rad, I - Gray, 2 - rem, 3 - Sv. 4 - R. 5 - Cfl, 6 - Disintieis, 7 - Counts, 8 - C0cm sq., 9 - Bqfcm sq.
ru• Base: 0- Secons, 1 - Minutes, 2 - Hours See aacttes:s detector documentaien, if appilicae.

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

Digital CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Readout __.4Ok p_ __ 4 -A _0i . o...

s.dsTm leosurem rnts, ic. cerries that Thoe Obujve hstrument ,vas beer- O-a.lbraOed by- slandorda tr.ceane tc te %ati-nal Irnsttute ct stanaarcis and iec'tinr!.-y, a to tIre c fCCI.aNoc.illes Of
)iner" •qtnerrraa-tio Sio da•, Orcjaru ., lan rnen ob-er o 'hove been denvr-d troaT =ccetcl voales oft notuioal hysica conssonls C, hAve l eer; 00.eivedb the r"Oho he a cairtra.ten lechi~uf.
,e Caiat--an sys'tem cantonsrc to the rretufent"s oa Nt-ANVIhNC. 1540- -1994 and ANSI N322-,197. Store of le xs Ca'Lbroton Licerse NO. LO- 1963

Reference instruments ard/or Sources: Cs-i 37 Gamma S/1N
..... 155 T1C0 T8791JE552EJE55 LJ720 L.l73A Z6i6 LJ'NeutronAm-241BeSINT-304

116 28[- 0-l 12 M 56 5t5 10t5r T I CO 8 T8 79 '- 55 L 4 1
Alrph S/N Beta S/N ............ ._other ..................

Vm0 9/N 8 1,088 4 I Multlmeter S/N 78QJLM .
Calibrated By: ~ ~ I(. ;L C4

B . .- ... . . ....... .. .... Date - ..2-:t.i . .

Reviewed By: Date ---- --------

~&rM 440 i /24.oaSThis Ce-rsrc-Ir snoai nat an- meraaucd.ed erceptin tull. wjf-noul fthe written opproval 0- 1 uct urn Mesiret.inc.

S



UDesigner and Mnuocturef ' LUDLUM MEASUREMENTS, INC.
Of POST OFFICE BOX 810 PH. 325-235-54941*41 Scientific and Industrial CERTIFICATE OF CALIBRA TIONR!~i Instruments 5 OAK STREEl PAX NO, 325-235-4672

SWEETWATER, TEXAS 79556, U.S.A,
_STOMER MFG INC . . . ... ... . .. .. ORDER NO.____ 2572721303277-A

Vg... LudlumM4easurements. Ic. .. _ Model 2350-_ Serial No.. .. 2944

:ai. Date 22-Jun-06 ____ Cal Due Date ____ 22-Jun-07 __ Cal. Interval i Year Mete1tace_____ N__A

leck mark 1- applies to applicable instr. and/or detector LAW mfg. spec. T, 72 - 'F RH 48 % Alt 697.8, mm Hg

New Instrument instrument Received E1d thin Toler, -iO% .D 10-20% L•OutofTol. E Requiring Repair I Other-See corniments

Mechanical check • input Sens. Linearity

<F/S Resp. check Reset check Window OperaTion

Audio check Alarm Setting check Boatery check (Min. Volt) _k._VDC
•" Ratemeter Unearity check L' Integrated Dose check Lv_. Recycle Mode check Threshold

ta Log check [•' Overload check ,•Scoler Readout check Dial Ratio

TCalibrated In accordance with LMI SOP 14.8 rev 12/05/89. cnCollbrated in accordance with LMIM SOP 14.9 rev 02/07/97.

[ HV Readout (2 points) Ref/Inst.____ 5 / _L V Ref,/Inst. 2000 . ,q•' V

'OMMENTS: Firmware: 37122N21

/G Firmware: 37123N05

:alibrated using 39" C-cable.

lesolution for Cs137 = 1.21% Ii~ ~

3amma Cialion: GM detectoirs posiloned perpendicular to source except for 44-9 in which the front of probe laces source.

Probe High Units/

Model Serial # Voltage Threshold Time Base
elecor # I LM144-10 PR135854 1050 100 4 / 2

elector#2 LM144-10 PR135854 1050 100 7 1

elector # 3 CS137PK 662KEV 715 642 7 / 1

elector 9

elector #

elector#

,erector 4

relector 4

elector #

elector #

Uift; o -rad, 1--Gray, 2-rem, 3-Sv, 4-R, 5-CtKg, 6-Oeiniegratons, 7-Counts, 8-Ciibmsq., 9- 8qt'msq-
"ime B8=: 0 - Seconds, i - Minutes, 2 - Hours

REFERENCE INSTRUMENT INSTRUMENT REFERENCE

Dead Time
Correction Factor
1.616440E-05

1.616440E-05

0.000000E+00

Calibration
Constant

5.534491E+10

1.000000E+00

1.0O0=00E+00

Linearity

I10%V

' See attached detector dorcum estliori, el applicati.e,

INSTRUMENT INSTRUMENT

D-! Ito, CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED, METER READING"

Redu ~ AQkcj30n ____ ---

Jdctu, Meo ,aerne~nts, m'c_ cerit ifec t~hor Ithe noova *'a.rumen f has ben crabr.otedt by stono•1cs 1racemse to0 ffe No tior~ic inttflr. or Stondoros and Tecrihtogy. Or ro the c ro liori rocltses or
,INer KTI,"ernart Stordads Orgo%!t._n rriombir or hof Ne been der•,0c trom Occepied voi.es of natural -;hysca. co-n'san tr n"ve been de•ived oy the ratio ype of coabrotiar.i techniques.
r,- ohba-,oorysiem contoorns totne re-virernenSoo ,N/4 C•S. .54Z011 -,M4 and ANSI N2361 W78. State of Teas Calibration License No. LO-1963

leference Instruments and/or Sources: Cs-137 Gaom-no SIN

f'-6 I- t 1" 22 MV • M565 0 5 105 •j T 100,3 ýEl T87911 E5552 D,' E5651- r1 720.'L734 Lf.- E 616.1t LL Neutron Arr-241 Be SIN T-304

I I .. . . _. . .. . -" _:..... ........... . ....................... . ....rAlpha S/N Bea SN___--7 Oir _ _ An2A 10. 3ýýC

530 iS/N 8 C-84 , Multimeter S-N 78401030

___________d By:_ Date L~r k . __

Reviewed By: .Date -. - - -.-------- --

Fco)M C44C 11 o/20/ . This crtitco*re shot rot be ieprodjced except in •`•A. v`ethoul the wt.ri csirooov o Lofriouns measurernent. trc.



ElbA a WOWM MEASUREMENTS, INC.
OPOST OFFCE Bx 80 PR 326-235-6494scare - L.strt, CERTIFICATE OF CAL/BRATONO E FAX NO. 325-235-4672

SWEE1WATER. TEXAS 79556. U.S.A.

CUSTOMER MFG INC ORDER NO. 237348/292580

Mfg. Ludurn Measuremenr s Inc. Model I2350- Serlt No. 134768

Car Date 19-Jun-" . Cal Due Date 19-jun-06 Cal. Interval I Year Metert(c30 , l/a

Check maucV ---applies to appOlcable Instr. ard/or detector IAW mfg. Spec. T. 73 *F IH 46. % Af 98.8 mmr Hg

j]New instrunsent insipfument Received 2fliff TIcir -0 D&% fOto o.f Rcirn 0*[ twSecmet

V FS Resp. check Reset check -V Window Operaflon

Audo check Alrm Setng check B cfle* ceck (Win. Vol 4.4
Rotemeter IUneaolty check • Integrated Dose check g Recycle Mode checA "kedu~k

•, Data Log check , Overlooad check [" Scaler Readout check Dtia Ratio 100 I 0 mY
3'L-Catcxe0h accordance with LMI SOP 14.8 rev 12/05/89. gCalltxalad in accordance with LMI SOP 14.9 rev 02/07/97.

[_ HV Readout (2 points) Ret./in.. 50D rb0 V Ret./Inst. 2000 V

COMMENTS: Fhsware: 37122N2)

1/C Firmware# 37123n05
Re.olution for Cs-13 !.s 10%.

Prowe Hog Unl1W
m~odel Sofia 5 VOlthp TITtwaso Ths Bsme

DWa TWO Catum Leahl
Cofeadion FPcr Corist"

Delecij #1 J4144.10 PR13W99 low0 100 4 /2 1 A9844315-05 5.2SW66 +0~l40

Detector a12 LM144-10 PRI13941 1000 II0I 7 1 11l.495"6M4E t.00000E.0 ____

Dewactr # 3 PKr-S-i37 662 KEV 747 642 7 / 0.0000()IE.OM4

Detecor ___________

Detector JI_

Detectors I _ _

Dewodr_____ _

Detector I

Urits: 0-ra(4 1 -Grm.2 - mm 3 -S. 4 -Ft 6 5- CY4 0 - tagmtau, 7 -Cawft B-Ckas v -qý 0 zc
UbfS.O0-Sewnflt~ t-&Atffil. 2-Hmxs Se*0fudtddet*erdse Am .1ii UbC"le

REFERENCE INS11WMENT PNSTRUMEFNT REFERENCE INSTRUMENT INSTPR1~tENT

Diia ALPIT RECEIED METER READING' CAL POINT 96CEIVED ~ METIRAIG
Redot 00kcm _____)__ke qeý 0(0 (.

4 Icom 1ii~3" i~ i~
umu Mamawnti WiC, WMAN Ow" "itof obow ksrwfl tiobeeni caftcdby eaiwds trooeýz to fl a*a~ olra wtuiect v5sidci aid iechkiicogy or to toccoloax 10c3514 C
3#,w wb"9alxbmb ~ 0mgmuV10&u meitre.s a ham beem e'dhu c~~e ~e ovamicona c -us ortuhav~e m dawfdbi **u tK*tW C ~Colb i %Oftwfte
urte C og i6Y$1cf coutmft~ 1taff ~rawaff. of Ab4ct-8IM-1t9M Cnd AMe N323-197& State ot 1evcs C~oftrtion LIoweo No, L0-1963

Reference instruments and/or Souwce Cs- 137 GmwmSIN

0112 L GI1l2ZfM565 (--1510 0T1a)8 Q1879;J ES52 CiE551 i7Ml [J1734 231616 Qf~e~tuAln-241 BeS/NT-3134

~1Alphao S/N________ Beta S/N _________ Oth'er AM-241/5 0.7,ryQ

Ljm 5mX SIN 189509 Mullfimeter $/IN_ W&82=3

Calibrated By: jI ~ I ~ .Date 5 'f _V3
Reviewed By: Y=,% RIL P .2 Date. 4c7
~ORM CAAc I I r2Lw= Nts ceat-ioýe t.00 -1t00 mimcueju0 earcoo, In S kgLt Im-ks "W wman Gpp of Wd~rrt tm~a~amrflfl.



_____. i • •., -_L 7LUDLUM MEASUREMENTS, INC.,POSTOFFCE BOX 8t0 PH. 325-235-5494Scientificarid PS FIEBX81

Irxlntrumentsd C A.R501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER MFG INC ORDER NO. 249547/299054

Mfg. Ludium Measurements. Onc. _ _ _ _ 23,0-1 Serial No. 120,8

Cal. Date 7-Feb-06 Cal Due Date_ 7-Feb-07 Cal. Interval 1 Yeor Meterface NIA

Check mark jgapplies to applicable instr. and/or detector lAW mfg. spec. T, 72 'F RH 31 % Alt 706.8 mm Hg

i New Instrument Instrument Received WIthIn Toler, +-10% IE 10-20% fLOut of Tol. f Requiring Repair j-'Other-seecomments

M Mechanical check .' Input Sens. linearity
F/S Resp. check Reset check Window Operation
Audio check Alarm Setting check Battery check (Min. Volt) 4.4_ VDC

[ Ratemeter Unearity check I Integrated Dose check [• Recycle Mode check Threshold
12 Data Log check Overload check Scaler Readout check Dial Ratio / = /0 C v
[-CaUbrated in accordance with LMI SOP 14.8 rev 12/05/89. [Callbrated In accordance with LMI SOP 14.9 rev 02/07/97.

[ HV Readout (2 points) Ref./Inst. 500 / 0 L V Ref./Inst. 2000 /. I $ V

COMMENTS: Firmware: 37122N27 1 -> C- -37" i7
o/O Fanvdc : -v1;r.3 10.5

Gwnna C,,•itrationm GM detedors posiiloned perpendiular to source e= tot M 44-0 in th the front of prbe s r

Probe High Ur/ Uear I n cawtorebon Lneary
Model Serial II Voltage Threshold Timne Base Correction Factor Constant t10%*

Detector # 1 LM144-10 PR-138177 9M 100 7 / 1 1.466405E-05 1.0D0O000E+ _

Detector # 2 LMI44-10 PR-138177 950 100 4 / 2 1,466405E-05 5.542768E+10

Detector 9 3 PEAK CS-137 6N8 642 7 / 1 0.0000O E+00 1.000000E+00

Delector #

Detector #

Detector #

Detector I

Detector I

Detector #

Detector #
)etactor #

3erector #

)eteclr #

)etector #

)erector#

)elector #

Lbft 0-red, 1-Gray, 2-rem, 3-Sv. 4-RR 5-C (Mg,6-Dislrdegus, 7-Cmount, 8-C6 , 8-Mn., 9-Bq Bonsq.

rmwem: 0-Seconds. 1-M Mutes, 2-Houm Se atta•led de•t•m ocxnaotla, H apptcab.

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

Digltal CAL POINT RECEIVED METER READING* CAL. POrINT RECEIVED METER READING*
Readout 40k0.m A & qc, .2 Z z0)>;' 40co m

.... 4kcam _"____._,___.....

ucom Leoeouxeenm Inc. cerl ti•,• thxatne obove dtrum4j r', been coaea• by stoanbdaIs tioroa•be to tne Naancd wmtoe & Staniud and Toechroiogy. or to #v cotoralton aoc~ftst of
,Tr-er hiemt oriao Sior4•rds OrguotzotiOn fl Tem o• have beenr dewed trom accepted values of natIrct phy•iat cortstonts cx hove been diertvewd olire 0o type of cotboion tec",laue.
ne C•c•,tbattn system conforms to Itr reaciwerent*M 0 AO•/'NC&L Z54-t-1,994 and AN N323-1978. Stote of Texca Calbrathn License No. LO-I9h3

reference Instruments and/or Sources: Cs-137 Gaorn S/N

01162 L-jG12 0 M65 0510.5 LET) 08 Ta M- E5.2 -E551 7720 LJ734 0-1616 NeutronA•,•-24 BeSNT-304

S -Alpha SIN Am241-0.76aCl - . Beto S/N . .. ... .. . . . . . . ... . " I Other. ......... . ......... . .

m 500 SIN 50800 {. Multimeter SIN_ , ,39920502

ol.brated By: Date
Reviewed By: .. ./ dJ -' Date •7/ Kt$2o 6

FObM C44A i /126/2003 Tis Ccer-trtcI1e OAt lt-, be ropodrted except In fu ,,4thtonr fte wtfien appr•dl fat Lrofd Jv Mlesuriarrnt v c.



.inutoctiueF LUDLUM MEASUREMENTS, INC.
d nPOST OFFICE BOX 810 PH. 325-235-5494

5and Industrial CERTIFICATE OF CALIBRATION 01 OAK STREET FAX NO. 325-235-46,nstfuments SWEETWATER, TEXAS 79556, U.S.A.

DAWN MINING CO ORDER NO. 2372761292528

ludlum Measurements, Inc. Model 2221 Serial No. L/-1 / "Z

Ludlum Measurements, Inc. Model 44-9 Serial No. OV O6
Date 14-jun-05 Col Due Date 14-Jun-06 Cal. Interval I Year Meterface 202-159

ieck mark g applies to applicable instr. and/or detector lAW mfg. spec. T. 72 'F RH 48 % All 693.8 mm H

] New instrument Instrument Received - Within Toler. +-10% L 10-20% C Out of Tol. C-l Requiring Repair C Other-See comments

•' Mechanical ck. [' Meter Zeroed C Background Subtract Z Input Sens. Linearity

•" F/S Resp, ck { Reset ck. IZ Window Operation " Geotropism

Audio ck. C Alarm Setting ck. f-' Batt. ck. (Min. Volt] 4.4 VDC

] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. C Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold

trument Volt Set 900 V Input Sens. 50 mV Det. Oper. 900.. V at 50 mV Dial Ratio 1.0 = 10

Z• HV Readout (2 pointsl Ret./Inst. 500 I V Rel./Inst. 2000 - I Ck•) V

OMMENTS:
-istrunent calibrated with tJeJ9S cable
Lrmware: , I fD

maCalibrafion: G detectors pcsilon ee ndmitar to swore except-or - "gift which the troet of pMb faces soltme.

REFERENCE . INSTRUMENT REC*D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*

xlk 400kcpm 1-0C _/-cr

xik I10kcrm !t''
xlODO 4Okcom _.___,___.,_

100O 10kcom , ___..........______

x10 4kcom _

xlO 1 kcom __ _.. .._/__ _ __ _ __ : __ ,
Xl Qpm _ _ _ _ __ __ _, _

X1 I 00cpm i6XD .___.____

•uncerlanty witwin ± 1% C.F. Ithin ± 20% ALL Range(s) Calibrated Electronically

REFERENCE INSTRUMENT INSTRUMENT. REFERENCE INSTRUMENT INSTRUMENT

CAL. POINT RECEIVED METER READING' CAL. POINT RECEIVED METER READING
aJ Lo~~cale 50c~

Jout -400-kcpm .2a24.O..LScl
40kcom 5ikcti 50kaom i"/.I

4kcpm -_ 5kpm -Tel<
- Q ______mprr

0

" Maosuenwents, Ihc. certilies tnaf The ato-vwe ist.anent has been cwifibeed by standards traceable to the Nalional Ins-tIute at Stanoards and TechoTlogy, or to the calobralkn tocl~ties o
ntematis,,ai Slandardd: 0,g na..o, ,'embers. or h•ve been derived ftrm accepted values ' ,at ratset physicalcoanstonis of have been dered sy the ratio type ot cahbration techn4tue
t•raliors,,,stei•ncantdms to the requioements of ANSI/NCSL ZS40-1-1994 and ANSI N323-1978 State of Texas Colibration License No. L- 19

-rence Instruments and/or Sources:
37 Gaorno SIN Ci162 W"G 12 ClM565. 0S5O15 CTOIC-T879 -E552 E"551 '720 0734 01616 CNeutronAm-

Alpha S/N ...................__ .. Bea./N........__ __ __ __ Other.. .. ..

5130 S/N 121025 • , r] Oscilloscope S/N •_ Multimeter S/N 7884

brated By: Date

241 Be S/N T-3

lewed By: Y2 'ZLA Date

ertticoie shot! not be reproduced except in tull, Without the written approval of LdiUm Measurements, tnc. AC Inst. Cl Passedt Dielectric f i-ipot) Csnd Cont.inuity Test



of
.cientific and Industrial

Instruments

.;R DAWN MINING CO

CERTIFICATE OF CALIBRATION

LUULUMt ["r'4-• KC~rNr'l.3, INt-.
POST OFFICE BOX 810 PH. 325-235-5494
501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556. U.S.A.

ORDER NO. 237280 / 292533

Seral No. 9q: ,qLudlum Measurements. Inc. Model 2221

Lvdlum Measurements. Inc. Model 43-5 Serial No. LK "11)6'111
.al. Date 27:-Jun-05 Cal Due Date 27-Jun-06 Cal. Interval I Year Meterface 202-159

:heck mark gf applies to applicable instr. and/or detector lAW mfg. spec. T. 73 *F RH 35 % Alt 700.8 mm Hg

[] New Instrument Instrument Received Whithin Taler. +-I% [E]10-201 [] Out of Tol. [] Requiring Repair [1 Other-See comments

Mechanical ck. • Meter Zeroed [] Background Subtract [ Input Sens. Linearity
[• F/S Rasp. ck [• Reset ck. j" Windcw Operation l Geotropism

Audio ck. LI Alarm Setting ck. " Batt. ck. (Min. VotfJ ____...VDC
[kC•afbroted in accordance with LMI SOP 14.8 rev 12/05/89. [1Calibra ted in accordance with LMI SOP 14.9 rev 02/07/97.Threshold mV
tstrument Volt Set 750 __ V Input Sens. 35 mV Det. Oper. 750 V at 35 mV Dial Ratio =

HV Readout (2 points) Ref./Inst. 5W / 5 -. 'V

COMMENTS:

C. I , S'l "C- ea.j< .
Nil

r.u d~t~.-h~ ~ n ,rr.nrhe te srsssrr~ Airiest tsr, U .t4.tt te ~tstrh the tmst renrrshrs t~e SO1110A
G~deect~s fone ýriatlr t sw wmAforM 449 i whh 0%hadofSTRUMENTsmm•,.,,o •'•.• •" • " r'•'• r-'r ............ -m ......................... r ..........

R
RANGE/MULTIPLIER C

X 1000 4O0
X 1000 100
X 100 40
X 100 10
X 10 4
X1O I
X 1 40
Xl 10(

EFERENCE
AL. POINT

1crnm
Kcpm
Kcnm
KcPm
Kcpm
lzr'nm

INSTRUMENT REC'D
"AS FOUND READING'

316

too
Io/00o

INSTRUMENT
METER READING*

otoo

Y00
I.oa

0 com

*.Uncerlainty within ± 10% C.F. within ± 20% ALL Range(s) Calibrated Electronically

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*

)igital Log
Zeadout 400 K cpm 37$ t/- l.'7147 •(• Scale 500 K cpm Soo/< ,S70#k

40 K c pm -1'•77: --sl v7 TM 5D K corn 5 -Ck-s t

4 K * pm .-5 K Cpm 61k 5k-40Q/ c m• 500 cpam 505o 570

0 _ 50cm So
udurn meatufements, tnc. certiries that the above nstrurnent has been calibrated by standards troceable to the Natioadl tnstitute of Standards and Technotogy, or to the coaibration rocfties of
,t nt'• rrnal nr Standards Organtzoffon mrernberL, or have been derived from accepted vatos of noturos phyýdca constonts or rave been dertived by the coato type of caibration jechriWes.
te corirofoion system conforms to the requý'ieiven, of ANS)I/NCSt Z540- 1-1994 and ANSt N323-1978 State of Texas Calibration License No. LO-i 963

Reference Instruments and/or Sources:
.- s-l 377GammorS/N L_1162 ElGII2 [1 M565 015105 [0T1008F-1 T879 LJ, E552 E0E551 [1720 01734 Li1616 LNeutronArn-241SeSJNT-304

Alpha S/N Pu-239 12.,600cpm [] Beta S/N [1 Other _

500 S/N }34709 Oscilloscope S/N__ Multimeter S/N - - B625ý

Reviewed B 7 Date j ~

his certificate W not be reproduced except in full ,Minout the ,writen approval ot tudturr Measurements, nc. AC inst. [1 Passed Dielectric IHi-Polt and Contin0ity Test
FORMC22A ttf26/20033 I Only [ l Failed:



Jesigner and Manufacturer LUDLUM MEASUREMENTS, INC.
ofScientific and Industrial POST OFFICE BOX 810 PH. 325-235-5494instruments CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672

SWEETWATER, TEXAS 79556, U.S.A.

)MER DAWN MINING CO ORDER NO. 237280 / 292530

Ludlum Measurements. Inc. Model '2221 Serial No. 73 &
,g. Ludlum M!eAsrements, Inc, Model 43-5 Serial No. PR o0L9 •t

-al, Date 27-Jun-05 Col Due Date 27-Jun-06 Cal. Interval I Year Meterfoce 202- 59

2,heck mark [applies to appricable instr. and/or detector lAW mfg. spec. T. 73 aF RH -38 % Alt 700.8 mrn Hg

[] New Instrument Instrument Received nI Within Toler. +-10% LI 10-20M% n Out of Tel. 1I Requiring Repair L Other-See comments

1" Mechanical ck. I Meter Zeroed LI Background Subtract • Input Sens. Unearity

• F/S Resp. ck • Reset ck. I Window Operation " Geotropism

g" Audio ck. LI Alarm Setting ck.- [ Battc k. (Mn. Volt) -__VOC

LI Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. LI Calibraled in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mV

nstrument Volt Set 750 V Input Sens. 35 mV Det. Oper. 750 V at 35 mV Dial Ratio__

[H NV Readout (2 points) Ref./Inst. 500 / V Ref./Inst. 2000 / •. V

COMMENTS:
Ft rwn~ ". o 4J010

'A A.4f~ ~39"C-cl

Gamma Calibratim: GM detectors posioed erledicular to source exceptf M 44-9 in which the fro•t of probe feces sou re.

RANGE/MULTIPLIER
X 1000
X 1000
X 100
X 100
X 10
X 10
XI
XI

REFERENCE
CAL. POINT

400 Kcom
100 Kcpm
40 Kcom
10 Kcnm

INSTRUMENT REC'D
"AS FOUND READINC

3?o

/'003%

too,,e o
4 Kcpm
I Kc-nm

INSTRUMtNT
METER READING*

t(oo
1t0

ALL Range(s) Calibrated Electronically

400 corn
100 com

*Uncertainty wilhin ±10% C.F.Ywithin ±20%--

Digital
Readotjt

REFERENCE
CAL. POINT

400 K C pm
40 K com
,4 K gpm'•

400 corm
40 cpm

INSTRUMENT
RECEIVED

INSTRUMENT
METER READING*

I

REFERENCE
CAL. POINT

500 K com
50 K corn
SKcpm
500 cpm

INSTRUMENT
RECEIVED

51,2 •

INSTRUMENTMETER READING*

Soak

Ise~
Ludctj .Meaeorue.ents,. rnc cecltties thoa the above instrument has been caoibrated by 5fandards traceable to thne National inltitute of Standards and Techrnoogy. or to the calibration Iobties of
other Intenatinono Standards Crgonizolion membe, or have been derived from accepted vtroes of notural physicoa constantrs or hove been derived by the ratio type ot cotibration lechrniqres.
Te cotibratton system conforms to the reqLuirements of ANSI/NCsL 1540-t-1994 and ANSI N323-1978 State of Texas Catibration License No. LO-1963

Reference Instruments and/or Sources:
Cs-l37Gamnm-,aSIN D1162 LIGi12 0 M565 0Lo5105 • TI008 E T879 -IE552 L-E551 [ 7I0 L [7s4 L1616 INeutron Am-241 BeSINT-304

Alpha S/N Pu-239 12,600com L Beta S/N _ Other

m 500 SIN 134709 E Oscilloscope S/IN, _ _ _ _ Multimeler SIN 86250390

Caiibrated By: -_."Dale 2! 5

Reviewed B .__ Date _2 ) J -'1 4 ••'
Thls cerlificoae tll not be reproduced except in uS. wlihout thel ritfte approva. of Ludlum Measurernenlts. Inc. AC inst. LI Passed Dietectric {Ht-Pol) and Contituity Test

FORM C22A 11n2612003 Only L Failed: -
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CHAIN OF CUSTODY RE .CORD
-REQUEST FOR AAYI

.MF.G, nc.
.,3801:AutomatioR WGy #10
Foirt Collins, CO% 00525
(970) 223-9600 ,Fax (970) 223-7171

__________ ClionrotPmect Name:

Projctl Number. :P0G Number:

Sered Riesults Report Toý

K .: W.

i, [(

MFG Inc. Conteact / Phone Number:.

::.: A: .:.' . . . . :

.PDieevr/ Methcd / Shipping Pocurnet

x7/

/Zume 4~tai~rTp

Si/ . 0 "

/ /, Y " , ' jRws

SdrnmPler (Print Name,/ Affiliation)'

.Siqnture

. .-. • . r... . . . . ; .
.Field Sample No./ ... n.e .

Time
;Sample :Total No.'Matdx i Cont. ,

ation llatý lino

Ii

I,

(~v~ 1• I '.tt~,I I 'I
•: ,,::-: i•.:::•,.- •.•

4--1--4 C4 -.I------4-i=

Ui 12 ii

)/1 i~ .J)
7 44.

. .t"L, •t ,G, • . 7! o/ X :
I *i~3*

, tlr

7)/

f-• .O....: :,;. :K

~ ilL

7.i i

-- ----------

4. :.,.c:.•::[..' N,

N
ý-4ý4- - i i ........

•tIil:.

Retiquihed y (ont ameAffiiaton) ~ ate eceved y (ent arn/Afitlaienl. Pte' Analyticai Laboratory Petitvern• . ::.. . . 4.
Relinquished by: (Print Name/Atfiliation) Date: - Received by. (Pornt Name/Affiliation) . . aetn):

Si"gnature : f. Tine •ignature 'Time:

Revlinquished by: (Print Name/Affiltilon) Date: :Received by::(Prnt Name/Attiat oWin) Date: ito

A~inieture" Time Signat"re:Time

RWlin u tuishti by: (Print Name tAAlioiation) Date:m at.cDiiivSd by: (Print Name/Affliaiaon) . Date: ..S ondiito e mWry tum of en u rit Wae R eH;en veid 5 eria No.

.signlalu .... . • Tm:"... Sjatm " •."Time: •. [ "i , ...

WhAdMIL-turn to.MFQ, In,)- YellvwýLaborqtcrry: Pink:. Field Toam . . . . . .(%,de! .. .... ..... ... . . ... . ..... +...,, .



CHAIN OF CUSTODY RECORD
:REQUEST FOR ANALYSIS

Page of . 2.
MFG, Inc.
3801 Automation Way #100
Fort Collins, CO 80525

•(970) 223-9600 Fax (970) 223-7171

Al'•aiy,• Requt•tecl

I

Clierrtffroject Name: MFG, Inc. Contact / Phone Number: Anls.... .... ........ .

I
Prolect Number: P.O Number:

Send Reoults I leport lo:

Field Sample No./ I

Identification 03ate

Delivery Method / Shipping Document Number:

Sampler (Print Name / Affiliation):

Signature:

.......... .

. ............ .

........ ..... .. .....

......... ... ............. ..... .....

----------- - ... .......

.4,1-Iri

------ ------------- ----- -------- . ....... ---------

Relinquished by: (Print Name/Affiliation)

Signature: / " .: " ...

Relinquished by: (Print Name/Affiliation)

Signature:

Relinquished by: (Print NamnpAffiliatin)

Signatlr.:

Received by: (Prnt Name/Affiliation) nalytical Laboratory (DJestinration):

ýocdtirirf/Trmpuratk re of saomples wtie No.: 1 r~

3natrura:

.calved by: (Print Name/Affiliation)

Sirnature:

White: Return to MFG. Inc. Y'llow: -Laboratorv Pink; Field Joam Wtet: Reurn oM~0 Inc. Ylir~:.i~boraoty ~it Fied lern ~atm ~ Sy~rurfcr~Wba: (3 Waterrurr:Watr tLSarlSedverr



I- 7
F . LABR TRE

Chain of Custody-and Analytical Request Record
PLEASE PRINT, provide as much information as possible.. Refer to corresponding notes on reverse side.

'Page4L of L

CompanyName: . Project Name PWS #, Permit.#, Etc.:
* •~6 ~~5Af .... . .y (..~p;. ; (...____-'i"~~A t- P,..•, .-ý le4 1,: "'1 , •,V7-1,1;1,•,. 4!(

SReport Mail Address: . Contact Name, Phone, Fax, E-mail: m •SaZampee'Name if other than Contact:

It r, 4 - RA elb'./ce
.. . .i ln oie~o ta t& ho e#:iil ........: ...... ........ i .- :,.:v.. ;.....:Purchase.Order #: : "

Invoice Address: Invoice Contact & Phone #.Purchas ELI Quote'#:

Report Required. For: POTW.WWTP Q DW Q Notify ELI prior to RUSH .! Shipped by:Repfleqird.or ..PTWWWPI D [ ... ••:AMP~ LY SIý R..E:OUESTE y ELI...
Other... 0 " "____ _-.sample submittal for additional_

charges and scheduling . Cooler ID(s)

.Special Report'Formats - ELI must be notified prior to Cool er Comments: -.. __ _ __-

sample submittal for the following: .0 -.

NELAC .. A2LAI. Level IV.i o ... Receipt Temp

Other_ _ _ .. _ _ _ .•)_ . .- 4ý..
E " " <. Custody Seal Y N

EDO/EDT.0 Format ., A . E Intact Y N

..SAMPLE IDENTIFICATION Collection Collection --, r QSigatur

(Name,:Lbocation,:Interval, etc.) Date Time :s MATRIX -7 12; . W- Lab IDI (-2Oi'~ u ~ j....-,. (• ., •a.;>.. .-. __• __,-_ ______.\____________

2

k- z1 .1; • ' .- .'_ _._ _._ __.._ _.._.

... . •-.- _ _ _ _ ..

5M

7 ."-

9~0 -

10._

Reli bateflme: Sig nature: Received by (print): Datef.ime: .i..ut.. .:

R ecord ,/Relinquish by (print): Date/me: .ignalure: Received by (print): Datefline: SignAture:

MUST be
Signed LABORATORY USE ONLY

"Sample Disposal: Return to client: .. . Lab Disposal: Sample Type: # of fractions
In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in~order to compiete the analysis requested.

This serves as notice of this possibility. All subacontract data will be clearly notated on your analytical report.

Visit our web site at wwwoener~qVlab.com for addltioeformation, downloadable fee schedule. forms, & links.000



1Lferx9r~rnljw,8IyisW General ------- &9i PM Flow R'ate *F P= lwRt
Sampler ID • tF&J #"03213 . T . .. _ 1"

iCaoDtt 31/06 Calibrator F&XtbCD-02 F31-2 -t ~CF: ýiBRATION 1/2712007 Ave. Amb.T 8 - --
i )lbainus 67te- 091113108 ~ i 7 i*..._ Ave. Ambent BP 2460[•, if~ t~ fi ia S i •.-....... .. .. ...... ... .. . ................. ..... .- -- -- .......... .... .... ....... -... --- 7-'----t"' ... .. . ... ..... ... . . .F i i• .....

Rleqression OUtpt ---------- -- -

•INE.F w---• ------ . . .. ._- - -__ -. nd. ....... ....... . -_ o. ........ L ..-.. . •- ---- .. 2.... .
RSLPM 0PM ' /! . _ 0999 F ,," 109

2. .17.6 1918... of Observations 6 .......... .............. .
2t. . 23.76 FI t re ..F r .. . . . . . . . . . .........30. 0 258 2780 - -- - ..---- ---- .............

1 30.0 32.70- -- -----082e
13.41, 6 4 1 27 dj rr4,0 -- 0.045 - - - -- 18 2 72,2 , -. i Std F

400... 37].......1T • ... 044... • i....• .. . ... • . ... .....~.x efd n ( . -• T,. ... 52 (60 __ 5 . i =• .. ..-A.-•~oT . ........ r

e......to..r0-9 9................. .. ... . .6. - 6 o . . 0. . .- • .

S -. -....... -- •---- .....-..-.-. • 7--• --- ..7 . .. . .. -- " ... . ... ...... ..... -..... ..... -- -. wg o t.p o i 3 2 .6........ . . .- - - -- -3 0 ( . ... . . . .

....-.-T -,- -7. . - - ---------.-+---------.-.-..~.-- - ...-....... --
1.x x x y xi i I y I.

P 6WInd.FI Predicted IncLFIl . Predicted Ind.Flow Predicted!I lnd.Flovi Predi cted dFo O.i.

Rdn LPM ýewn LVM Reainp LPM Rea n.......

10.0 10.9 .25.8, 5.0 40771 625 420_ 80.0 70.85

-- -- -.. .. -# ..... .. .. .7 " -3 -T .... ......... ...... .9 i• ....... ... .... - -.. .. ... . .. .. .. ........ . .. -- --- ,i-i. . .. ..- --i - - 1 •8 o a iL2 i ., : -,, k . , • -.' " ' . " , , < , 'i . ..... 2--6:i........r • : i...........- - .. ..... 2- . .. . .. 4-5-, ....... . ..0 ..-;f.... 5.- - --• : r .. .. 63 .0.. ...... ....... . . ..0-, .. ...... ..-...-. ......o.. s :._,.•, . . ..

i 117, 28.Sj 2.') 4. 41.6i f35 65 1 14
i 124,5i 1 22 4.5" 7 i o!46.56 56.91 8155784581.0..

7 ----.~ ----_

M5. I2.277[ 4 5• 3 .11 42. 64. 535• 7 , i 68,4, 65,0 -3,- - v .. .. ..-........

2,5 126. 07.0 42.4 647, 5T7 820 722,
1256 13.0' 30.01 27.9 47.5 42.81 65.01 57.7. 2 72.71

i 1301 13,4 . 30. 483,.01 43.3 65.51 ___ 56: 83.0 73.1
13 ------------ 13--1 -- 21K86: - 8.51 43.71 65.OL 83.5 7.

1. 143 11 292 49.01 44 __6._ 59.0 84,01 7.

15.0 15.1 i 32.5 30.05{ 5010 567.5 59.9' 74 ___

145 ~ ~~~~ ~~ 14 32 ...... -------5...... A.567085' 7.
56 15. 3160 305.' -i -'T45. 68.0~ -60.3 851 75.2

1&O0 6 335. 3091 51.0 45.81 68.5 , 60.7 _ 86.0 754
16,6 164 ----- 34,0' 1313 51.5J 46.2 1 69.0 61ýj1 . 86.5 7.
170L 18 3.4,5 318 52,0j....46.71 69.5 61.61 ST.i 7 .S
17.5 173 35 322 52.5 47.1 70,0 _ 6.0! 87.51 769
i1f.0 17.7' 3 S. j 3268 304. 70.5 6241 880 77.3 -.-

18 18.1: 36.0 33.0 63.5 47.9 7. k2Il.ISZti 77.8L..~
19 8'S365 33.5) 54.0. 71.51 63.3 89.0i . 78.2'-

19.5 191 37.01 4- -39 & --5 48,8 72.0 634 -89,5 78.6. ......... ------200 W 19.3.5~ 3 [- 49.2 72.51 64.11 9010.79.0,1 'h'f C
10..i3190 34.7 1 . 55.5 49.6 ~ 73.01 64.6 90.5 795 .,,

215q 207o-: 'W 3560 50.51 74.01 65.41 91.50 80.3 ......... .I4
2039.1 .5160' 506 74.5 65. 92. 407

22711 4.~36~5. 50 66.3, 92.51 81.21
23.01 220f 405 16 5.0 51.8 75.51 6.1308.111
23.51 22110 7322' 93,5.02

2407 221 4 I59O.0 52.56 76.51 67.51 94.04 82.41_ _

245 23-i 42.0 3. 59.5 ... 53.11 77.01 68.0 94,5~ 82.91 ...
.1~~~ -1 ---------------- -I- --

-42.5 i 8, 6 .0 .5 77.5j 6a.4 95.01 83%.3 .. .

2'3 2411 -43 39. 65 .178.0 6 5.1 3.8
20 241 43,5 39.4F 61.01 54.. 78.5 69.2 96.01 842
265 49. . - - .------- 61.51 54.8 79.0 89,7._ 96.5 11.... '

27] 25.4 454 4.1 75'l . 97.0 . .......052 71 700
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Gateway Projects: Area Sampler Calculation Spreadsheet
- - Location near Willis Trailer @ site perimeter

Meter Meter Elapsed Sample Bkg Count
Collect Start Stop Time Flow rate Total Vol Count Filter Filter Time Filter Bkg Eff. Conc. Conc.
Date Time on (min). (mmin, (min) (L/n) (L) Date (counts) (counts) (min) ,(rm) (c/rn) (plate) d/m/:L uCilml % DAC

Davis Mill $!te
611/2006 12:30 24988.7 25748,6 759.9 32.7 24848.73 6/5/2006 16 8 10 1.6 0.8 0.24 0.000134 6.0975E-14 0.1
6/5/2006 8:45 25749.5 26254.6 505.1 32.7 16516.77 6/6/2006 38 12 10 3.8 1,2 0.24 0.000667 3.02963E-13 0.5

6/8/2006 8:36 27169. 1 27464.4 295.3 35 10335.5 6/9/2006 30 7 10 3 0.7 0.24 0.000942 4.28259E-13 0t7
6/9/2006 8:37 27464,6 27921.7 457.1 34.5 15770.0 6/10/2006 6 14 10 0,6 1.4 0.24 -0.000211 -9.59477E-14 -0.2

6/12/2006 9:05 27921,9 28359.5 437.6 34.5 15097,2 6/13/2006 58 8 10 5,8 0,8 0.23 0.00141 6.41085E-13 1.1
6/13/2006 8:45 28359.5 28814.7 455.2 34.5 15704.4 6/14/2006 50 7 10 5.0 07 0.24 0.001146 5.20846E-13 0.9
6/14/2006 8:48 28814.9 29268.8 453,9 34.5 15659.5 6/15/2006 53 6 10 5.3 0.6 0.24 0.001256 5.70928E-13 1.0
6/21/2006 1:47 29635.2 29830,6 195.4 34.5 6741.3 6/22/2006 27 16 10 27 1.6 0.24 0,00069 3.13805E-13 0.5
6/22/2006 9:03 29830.7 30336.4 505.7 34.5 17446.7 6/23/2006 40 8 10 4.0 0,8 0.24 0.000772 3,50988E-13 0.6
6/23/2006 Terminated air sampling as excavations were completed and the final status survey required all available time and resources

CDOTT Resumed area air sampling as new remediation began on adjacent CDOT property
7/612006 9:20 30336.6 30445.1 109.1 34.5 3764.0 7/7/2006 19 8 10 1.9 0.8 0.24 0.001219 5.54062E-13 0.9
7/7/2006 9:20 30445.9 30853,8 407.9 34.5 14072.5 7/17/2006 10 2 10 1.0 0.2 0.24 0.000237 1.07777E-13 0.2
7/17/2006 9:22 30854,1 31307.7 453.6 34.5 15649.2 7/18/2006 69 7 10 6.9 0.7 0.24 0.00164 7.45531E-13 1.2
7/1812006 10:00 31307.9 31564.2 256.3 34.5 8842.3 7/19/2006 33 3 10 3.3 0.3 0.24 0.001405 6.38439E-13 1.1
7/24/2006 10:00 31564.3 32022,5 458.2 34.5 15807.9 7/25/2006 37 4 10 3.7 0.4 0.24 0,000864 3.92831E-13 0.7
7/26/2006 10:00 32022,6 32561.8 539.2 34.5 18602.4 7/25/2006 60 3 10 6.0 0.3 0.24 0.001269 5,76597E-13 1.0

Notes:
I ) General air monitoring station was centrally located in the work zone (2 days were monitored near Willis residence on NE corner of property during
excavations in that area
2) Initial results for Davis Mill Site project were all well below action levels (10% or DAC) even on very dusty/windy days
3) As a result of very low initial results, low lapel sampling results, and constraints on time and resources in performing all aspects of the scope of work,
general air monitoring was selectively perfomed on days of high temperatures, strong winds, or any other reason for which a high degree of visible dust
generation. was antic(ipated or observed.



FRONT 1 F R EN I RONM ENTA I. SRVI(SI.CES, INNC, Project Reli edialion
5171 WV•rd Road,l.nit I Control Program
Wheal Ridge, C) 080033
(303) 234-9350

Fl .......... ........ FR 4NTI ER PERSONNEL LOG Dt: 31[Project., ADII' hi ill Rletnediationl Plroject Projec.t No.: 060214

aloion: (hmai ya MN..ESA Countv: Coloradch)

NAME...... - R.. C.OM.ANY TIMF IN .. SCAN OUT SCAN OUT TIM. . F .1.1

MORNING LUNCH- EIEýNING EVENINCG

RH1,1 l1 RFJýý LF H R!1.1 RF Ll'

-•L/ • 1-' --- ---•i.€-~- . ... ................. . /
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" O R.bL Terr,: Colorado of Public Health Environment



FRONTIER ENVIRONMENTAl. SERVICES, INC.
5171 Wmrd Road, Unit I
Wheat Ridge, CO 80033
(303) 234-9350

Project Rcniediation
Control P rogram

FRONTIER PERSONNEiL LOG

P~roject CDPH-E IDavis Mill Reinediation Project

Date: A/~~1 -Zo '

Project No.: 060214

Location: Gatemay; ME:SA County; Colorado

NAME REF. COMPANY TIME IN SCAN OUT SCAN OUT TIME OUT

MORNING LUNCH EVENING EVENING

__RD LI I LF RB Li- 1{ RI

"o::5, lK 60 0 b I .) / -&,

S i ii . . A-• 7-_.-_... __,__ .... \ o___ _<
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[ 1 P1 O 'betTry ColoradoE _1 o fPbi c Helth Evirrue



Frontier Environmental Services, Inc.
CDOT Facility: Site Remediation

Gateway, Colorado U

Trucking Company: Sutherland Brothers Date: P.-z ... _ .

Larseti Transportation E -/ /

Driver ."_

Truck Numnber ___Trailer Number ~

Site of Origin: Gatewav. Colorado Destination: Uravaf. Colorado
Gross: T- ,. Tons Gross: 14.,2Cubic Yards

Time in: Time out:- - Loader Operator: ,../_•// 6

Visual inspection for loose material on vehicle runners and trailer ledcges

Liner installed.? N Tarp in place ? E S (x"Exit S'c a n
___Entrance Scan •. (t'•Exir)n__-/_....(x

Trailer Scan (pi.Rihr.)

Total Activity.

Right Side J Left Side a,\ Rear ___

Frontier Environmental Services, Inc.
CDOT Facility: Site Remediation

Gateway, Colorado
- ~---i / .

060622 0203

Trucking Company: Sutherland Brothers • Date:
L. sen Transportation F-1

D~river 7-
Truck Number -\ Trailer Number. -
Site of Origin: Gateway. Colorado Destination: Uravan. Colorado

Gross: . Tons Gross: . Cubic Yards

Time in: i T.rimr out: _ Loader Operator:

Visual inspection 4i].r oose material on vehicle runners and trailer ledges /J

Liner insta ledý f Tarp in place _ Entrance Scan "7 (c..... .- ..... I .......†† † †........
m) Exit Scan • ... (

... .. ....... ... .: ... ... ... ... ... .. .: . ... .. . ... .. . . .. ... ... ... ... ... .. .... ... .:... . . . .. . ... .... ... ... ...
Trraiier Scan (GtR/hr.) .Right Side

T otal ,-ctivitM.---._ • DCuI'P&ck 7

Scanned - v

Let Si . Reai

COPY TO: CDOT- Grand Junction, UUMETCO; Transportor _



EQUIPMENT EXIT SURVEY FORM

Swine Test.Area.= 10xl 0 crnz
Counting Equipment: Ludlumr2221 rate meter (SN# 97289) with Ludlum .43-1 probe (SN# 140040) and 2nd shelf holder geometry

Release Limit for Net Alpha Measurement 2.• .

,.rnezt • . -.. t i-hrve.

____ 
1becrtpt~w i, .....

51512006: Dozer 966(3: Left fronit wh4eel 2 0 -2 0/

, Bucket 2 4 2

-; Cab-floor .2 0 -2

.6112/2006. La.r96( Bucket 0. 1
Lodr '§ , I"O..

G abt ioor 0 . 0 0

•__...... ... W heel well 0 2 2.... 2 -!

4/ 6 .12/2006.. Truck% I88 Traler I"= Cab, floor 1 2 1 """

'ire 1 0 -1

6113/2006:. Truck 0/3lrailerT-93,- Cab., 0 -1

" .. ___ •..... . " " - - ': '. . Tralte~rbed : . . . .1; 1 • ' 0

Cab 0 A

ýTrallerbedl 00

......__ 
Cab 03 13

______________ Trailer~bed :00 L

61161OW ~Tia'z /Anai 00 :0 3

.. .._ _ _ .._ . '' ' ; ' - • :.: ii ' 
_ _."__ _:.__ _:-. ':. r j"ra l rib d ... .; " . " 0 . " - -J 2 . .... . . . ....1 .. ! " ..-...

. .• .. . . . .- - . ..... ;:i :. • ' . • :: .. :. .. . . : . .. . . . . ' . . . ' - : ... •ll- i

i~da 
o wio6...). 

. .•• ~ o;•;..:.ii:;...-• , ," .i.. o.'..l-. 3 - .•

• !iii:.,:: ... : : .. )... .. .. ." ; .;.:.::. :Trail-e.i •.:..-• • r b e .d .. . : ' .; : io " ; : ;";•i:;•. ... : .0! • ./

,,, ' > :~~~~~~~~ ........ ... ... . • • , : ' . . - : : / • !• . : : ; !

.! ( E , c • t r i .... . . . .. ........ . . .



EQUIPMENT EXIT SURVEY FORM

Swipe Test Area = I0x1 i cm 2

Counting Equipment: Ludlum2221 rate meter (SN# 97289) with Ludlum 43-11 probe (SN# 140040) and 2nd shelf holder geometry

Release i.mit for Net Ailpha Measurement 24-em.

.. . . ck..grdend: . S... ... ip... N: •....ample•. . •- --Equipmenpt - Swipý trest Swipe (clean) ~s'ie~~si u~eypr

.__ 

e $crip:Uon. ID Lop .awn

IVA 2/ .k:. ,I

. ~~~9 ,Y. 
z I 

.: '..:ii:.: 
,

,~~L 
J• 

....... 
.

" "_ _"__ _ _ _ _. _ _- _ _ _ _ ... .>.:. /:.:: .,2

____• ,•, __________ , (? .I il' I 1 ::

. ... . . . . .i>i:.~i:ii::a ...::>!!•... - ? C .......

. . . .- . .: : . . . .:-' •. .::: . ) . . . .. . )-. ... . .. . _• _ ,

....v •i~ .-6 ..1 . ..- 'd4.. I .: .. i"' • i•i:J •ii .:"•i ".i:". -. I . _ _.__.• :

. . . .._•_. 
" ".'_ _'_" .._.._, .-. .. 4 

O . .:- ..: v,. .. . ... :.. . : .

_ _ _ _ _ _ _ _ _ _ ' "9 .:- _ _

i- - -o L..LI • .S ..:" .. -•".-I"...L•i.. L ______k"-.:.: ii>:i-::"il::.> v._... __d•'•

__- -.__ 
(4 .*__L

.1.Ok _____ I••••• jL...' :. .... j: 5_

, ,g •?-k 2........ ._ _ _ _ .... . L ..._ =............... I_._



EQUIPMENT EXIT SURVEY FORM

Swipe Test Area = 10l0 cm 2

Counting Equipment: Ludlum 2221 rate meter (SN# 97289) with Ludlum 43-1 probe (SN# 140040) and 2nd shelf holder geometry

Release Limit for Net Alpha Measurement = 10 cpm

Background Sample Net Sample

Equipment Swipe Test Swipe (clean) swipe Result Surveyor

Date Description I ID Location (cpm) (cpm) (cpm) Initials

00

.........____ c,~~A L,.,+g o __ _ __ -Z :

.... _-_,,_,_ _ C U ,o __ _ 2- -2.. (.FY.
I_ _ _ __......._ _

745
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....... c i £ 1 o ( 0 .... ... _ _-_

__ _ _ _ _ _ _ _~ 'e 4,•, \ ,,!, O .. o ___:.c

,. -fj/ck, Io ,-: ;? I
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.. ..__ _ __ __ _ ' :__ _ __ _ _ __-_______

U. - /k: ,i
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1. /
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... _ _"_ __-" _-"_ _"•:.... .... .... A 7 :

.. ..F::.;, ? ..

"_ _ __.,_ __._ _ _ : " •i!' " : i, _.._ _, _ _ _.. ,_ .
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EQUIPMENT EXIT SURVEY FORM

Swipe Test Area = I0x1 c0M2

Counting Equipment: Ludlurn 2221 rate meter (SN# 97289) with Ludlum 43-1 probe (SN# 140040) and 2nd shelf holder geometry

Release Limit for Net Alpha Measurement = 10 opm

Background Sample Ndet Sample
Equipment Swipe Test Swipe (clean) swipe Result Surveyor

Date Descripton / ID Location ,, (cpm) (cpm) J,,(cm Initials

" -A = : ... - N•

-- - . .. .,. -¢ .. .*. , , • -- c .__ _ _ _
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..... ,... ---
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... . .. ..... .. ... .. _ _ _ r y. .L ! ,

/1 .. i :7 •,
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EQUIPMENT EXIT SURVEY FORM

Swipe Test Area = 1Ox10 cm2

Counting Equipment: Ludlum 2221 rate meter (SN# 97289) with Ludlum 43-1 probe (SN# 140040) and 2nd shelf holder geometry

Release Limit for Net Alpha Measurement = 10 cpm

Background Sample Net Sample

Equipment Swipe Test Swipe (clean) swipe Result Surveyor

Date Description I ID Location (cpr{n) (cpm) ( Initials

6I

"'_ _' I '

_ _ __ _

_ _.__ _. _ __ _ _ _.,



RADIATION TRAINING ATTENDANCE SHEET

PROJECT: Davis Mill Site remediation, Gateway, CO, 2006

INSTRUCTOR: Jan Johnson, rLanjy Whicker or Craig Little from MFG Inc.
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RADIATION TRAINING ATTENDANCE SHEET

PROJECT: Davis Mill Site remediation, Gateway, CO, 2006

INSTRUCTOR: Jan Johnson, Randy Whicker, or Craig Little from MFG Inc.

_______ ~~~A 7TENODEE ____________

:Date .. Nm PLEASE PRINT

tc/



ATTACHMENT L

FIELD ACTIVITY
LOG BOOK

NOTES



FIELD ACTIVITY LOG BOOK NOTES
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ATTACHMENT M

SELECT PHOTOGRAPHS
BY

SURVEY UNIT (SU)
OF THE

2006 GEORGE E. DAVIS MILL
REMEDIATION



SU- 1: Temporary stockpile ot excavated
material on hill top above mill building

SU-I: Hill top above null building alter
excavations

SU-2: Excavated trench next to resident
trailer

SU-2: Excavated pit at Willis root cellar

SU-2: Spot excavation pit in Willis
yard

SU-3: General excavations near resident
trailer



SU-3: Excavated pit near FESI trailer SU-3: Excavated pit near resident trailer

S U-3: Excavated pit near upper resident
parking area

SU-3: Excavated pit near resident trailer

SU-4: General excavations below mill
and near load-out area

SU-4: Excavations next to CDOT fence



SU-4: Excavations next to CDOT fence
(tree was later removed)

SU-4: Interim excavation and stockpiling
of material in Survey Unit 4

SU-4: Interim excavations near mill SU-4: Late excavations directly below
building and temporary haul road to mill building
load-out area

SU-4: Late excavations directly below SU-4: Pond below mill after excavation
mill building (groundwater level is where and re-grading
pond has formed)



SU-5: Early excavations southwest of
mill building

SU-5: Temporary stockpile of material
south of mill building

SU-5: Late excavations southwest of mill SU-5: Temporary pond formed southwest
building of mill building as excavations reached a

little below groundwater table

SU-5: Post-cleanup re-grading in Survey
Unit 5

SU-5: New ditch constructed in Survey
Unit 5 during re-grading


