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CABRERA SERVICES 
RADIOLOGICAL. ENGINEERING. REMEDIATION 

Date: 22 August 2008 
To: Ed Staes/Einily Hayes, Parsons 
Written By: John Hackett 

SUBJECT: Revisions to Final Phase II RCRA Facility Investigation Work 
Plan, SWMU-11 Radiological Survey, March 2005 

The original SWMU- 1 1 Work Plan Addendum contained investigation plans for multiple 
SWMUs at Dugway Proving Ground. References to other S W U s  originally included in 
the work plan have been removed from the document. In addition, the document has 
been reformatted for consistent section, figure, a id  table numbering. 

None of the original technical or historical content of the work plan has been changed. As 
such, some clarifications of the original work plan based on the characterization work or 
other known changes are presented below: 

Page 2-5/Table 2.1 : Project Health Physicist: Jolm Hackett is currently with Cabrera 
Services, Inc., as a subcontractor to Parsons to support the SWMU-11 project. 

Page 3- 1: Radionuclides of Concern: The statement “Based on historical evidence, the 
primary radionuclides of concern (ROCs) addressed in this work plan are tritium (H-3), 
carbon-14 (C- 14), cobalt-60 (CO-6O), and radium-226 (Ra-226). Records indicate that 
these radionuclides were present in significant quantities at SWMU-11” is a 
generalization for the entire Dugway Proving Ground facility and is not teclmically 
correct for SWMU-11. Compounds containing tritum and carbon-14 were stored within 
the CONEX box at SWMU-11 , and may liave been disposed within the burial area. 
There is no specific record that items containing cobalt-60 or radium-226 were disposed 
there, and they were not detected during the characterization. Based on the 
characterization work performed, uranium and strontium-90 would also be considered 
ROCs. 

Page 3-6/Figure 1.2: SWMU-11 Survey Area: As described in the SWMU-11 
characterization report, the survey area was increased as a result of the detection of a 
metal/radiological anomaly located to the south of the open trenches. Additional survey 
grids were established to the south and west of the open trenches. 

Page 3-9: Subsurface Soil Samples: Subsurface soil samples as described in the original 
work plan were not collected. Soils and debris removed froin test pits at SWMU- 1 1 were 
screened using hand-held ins trunientation for above-background radioactivity. One debris 
sample from a test pit at the open trenches (MS001) had levels of uranium apparently 
present in activity fractions consistent with depleted uranium. 

Page 3-10. CONEX Soil Sampling: Saniples were not collected from soils directly 
beneath the CONEX container due to access liinitatioas. 
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SECTION 1-0 

INTRODUCTION 

This addendum to the Dugway Proving Ground (DPG) Final Phase I1 Resource 
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work Plan 
(Parsons, 1998) addresses the radiological concerns associated with the Radioactive 
Waste Landfill (Solid Waste Management Unit 11 [SWMU-111) located on the east 
side of Granite Mountain. This addendum incorporates by reference the Utah Division 
of Solid and Hazardous Waste (DSHW) approved documents associated with and 
including the Phase I1 RFI Work Plan (Parsons, 1998). The RFI Work Plan was 
developed for Dugway’s Installation Restoration Prograin (IRP), which was charged 
with investigating past disposal practices on DPG. The location of SWMU-11 is 
shown on Figure 1.1. Pertinent site features are shown on Figure 1.2. 

The purpose of this Work Plan is to identify the Data Quality Objectives 
(DQOs), radiological survey procedures, and sampling of environmental media 
required to identify the nature and extent of potential releases at SWMU- 1 1. 

The investigation being completed at this site follows previously approved 
investigation techniques as identified in the following docuinents: 

* 

* 

* 

* 

RFI Phase I1 Work Plan - (Parsons, 1998) 

RFI Phase I1 Health and Safety Plan - (Parsons, 1999) 

Risk Assuniptions Document (Parsons, 2002) 

Characterization and Recoinmended Use of Facility-Wide Background Soil 
Metals Data (Parsons, 200 1 a) 

In addition to the information discussed in the documents listed above, these 
activities will address the license termination requirements associated with the 
Radioactive Waste Landfill, as mandated under: 

* 10 CFR 20.1402, “Criteria for License Teriiiination Under Unrestricted 
Conditions” 

* 10 CFR 20.1403, “Criteria for License Termination Under Restricted 
Conditions” 

10 CFR 20.1404, “Alternative Criteria for License Termination” * 
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e The associated Nuclear Regulatory Commission (NRC) communication (NRC, 
1 997a; NRC, 200 1 a) 

All radiological investigations associated with SWMU- 1 1 will be conducted in 
a manner consistent with the existing work plan (Parsons, 1998) and applicable NRC 
guidance for license termination, such as: 

NUREG- 1727, “NMSS Decommissioning Standard Review Plan” (NRC, 
2000a) 

NUREG-1 575, “Multi-Agency Radiation Survey and Site Investigation 
Manual (MARSSIM)” (NRC, 2000b) 

NUREGICR-5849, “Manual for Conducting Radiological Surveys in Support 
of License Termination” (NRC, 1992) 

NUREG-1 505,  “A Nonparametric Statistical Methodology for the Design and 
Analysis of Final Stahis Decommissioning Surveys” ( N R C ,  1997b) 

NUREG- 1507, “Minimum Detectable Concentrations with Typical Radiation 
Survey Instruments for Various Contaminants and Field Conditions” (NRC, 
1997c) 

The development of the DQOs, reporting, and the associated survey and 
sampling activities will comply with the applicable United States Environmental 
Protection Agency (USEPA) guidance, as discussed in the original work plan 
(Parsons, 1998 j. 

i .i OBJECTIVES AND §COP€ OF INVESTIGATIONS 

The objective of this addendum is to address radiological characterization 
activities not addressed in the existing work plan (Parsons, 1998). The intent of this 
addendum is as follows: 

Confiim or rehte the presence of residual radioactive contaniination. 

Verify that any residual radioactive contamination at these sites does not 
present a significant hazard to workers, the public, or the environment. 

Ensure that the dose to the public from any residual contamination will not 
result in a dose greater than 25 millirem per year (nlrendyr) (total effective 
dose equivalent [TEDE] j and is as low as reasonably achievable (ALARA), 
consistent with the applicable NRC guidance mentioned above. This 
evaluation will also address the cost differential, if any, from setting the dose 
limit at 100 mredyr  (TEDE). 

swu-I  I 1-2 
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Provide a radiological characterization survey plan for SWMU- 1 1 consistent 
with NRC guidance. 

Ensure that the integrated risks from SWMU- 1 1 meets the requirements 
specified for total risk in the existing work plan and/or address implementation 
of the appropriate decoiitamination/removal actions necessary to meet these 
objectives. 

a 

To achieve these objectives, this addendum identifies the appropriate DQOs 
and sampling and analysis plan (SAP) in Section 3. Radiological data collection 
methods identified in Section 3 iiicludes: 

0 Direct radiation survey using field instruinentation 

Sampling and laboratory analysis for gross alplidbeta activity and ganma 
spectroscopy (as needed) 

In-situ gamma spectroscopy (as needed) 

Radionuclide specific analysis or low energy beta analysis (as needed) 

* 

a 
i 
i 

These radiological survey methods were selected based on the review of the 
historical information about the site. Methods may be revised based on data collected 
during the survey and sampling process, as necessary. Any changes in the data 
collection inethodology will be documented as a work plan variance. Changes based 
on ongoing data collection that involve the collection of additional samples and/or the 
extension of the sampling area will not require an addendum to this work plan, but 
must be explained iii the Phase I1 report. 

Class I1 and I11 radiological survey areas have been identified at S W U - 1 1  as 
shown on Figure 1.2, respectively. The class determination identifies the potential of 
identifying residual radioactive coiltamination within an area. The two classes of 
radiological surveys to be performed at SWMU- 1 1 were identified from site operating 
history, previous investigations, and from previous surveys. These survey classes are 
defined as: 

Class I1 areas are those areas where radioactive materials were used, but 
residual contamination is not expected to be above the Derived Concentratioii 
Guideline Level (DCGL). 

Class I11 areas are those areas potentially impacted, but residual radioactivity is 
expected to contain levels of residual radioactivity at a sinal1 fraction of the 
DCGL or near background. 

a 
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The DCGL is defined by MARSSIM as the volumetric or surface 
concentration that corresponds to the dose limit of a receptor. The DCGL may be 
determined by site-specific dose pathway inodeling or generic screening levels may be 
used. 

I .2 WORK PLAN ORGANIZATION 

The site-specific radiological characterization plan presented in this addendum 
is intended to supplement the chemical SAPS previously specified for SWMU- 1 1 
presented in the original Phase I1 Work Plan (Parsons, 1998). The Safety and Health 
Hazard analysis can be found in the RFI Phase I1 Health and Safety Plan (Parsons, 
1999). The original S A P  for SWMU-11 is presented in Section 4.8.1 7 of Addendum B 
to the Phase I1 RFI Work Plan (Parsons, 2000). Any inforination pertaining to the 
radiological investigations at SWMU-11 that was presented the original work plan is 
superceded by inforination presented in this addendum. 

smm- I I 1-6 
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SECTION 2.0 

PROJECT ORGANIZATION AND RESPONSIBILITIES 

2-1 PROJECT ORGANIZATION 

Parsons has been awarded the task of investigating SWMU-11 and is 
responsible for docuiiient preparation and overall implementation. The Parsons Salt 
Lake City office will conduct this project with support from other Parsons offices and 
subcontractors. 

The organizatioiis who will be directly involved in the performance of this task 
include the DSHW, the DPG Environinental Management Office, tlie United States 
Army Corps of Engineers (USACE) - Sacramento District (CESPIC), and Parsons. 
The organizations, key personnel froin each organization, and personnel contacts are 
listed in Table 2.1. 

DSHW is the primary oversight regulatory agency at Dugway and will receive 
copies of the Draft Final and Final Work Plan. All applicable coinmunication and 
reports for this project will be delivered from Parsons to the DPG Environmental 
Management Office for delivery to DSHW. Parsons will not work directly with 
DSHW to initiate project activities unless specifically directed to do so by the DPG 
Environmental Management Office. 

The DPG Eiiviroimieiital Management Office is responsible for executing the 
investigation and lias the responsibility of reviewing all documents generated. 
Mr. Scott Reed has been designated the Project Coordinator for the DPG 
Environmental Manageinelit Office. DPG Enviroimental Management Office also lias 
the authority to stop work if unsafe work conditions exist. 

CESPK is the contracting officer’s representative and technical oversight lead 
that acts on behalf of the DPG Eiivironiiieiital Management Office. CESPK is 
responsible for approving all documents prior to the initiation of fieldwork and 
releasing reports. CESPK also has tlie authority to modify the current statement of 
work (SOW) with Parsons, and can issue a stQp work order. Mr. Bruce Handel has 
been designated the CESPK Project Manager. 

swh4lJ- I1 2- 1 
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TABLE 2.1 
KEY PROJECT CONTACTS 

... .. 

Project Coordinator 
Mr. Scott Reed 
Eiivironiiieiital Manageiiieiit Office 

Project IR W Coordinator 
Mr. Keller Davis 
Environmental Management Office 

Dugway Proving Ground 
Dugway Proving Ground, Utah 84022 

Dugway Proving Ground 
Dugway Proving Ground, Utah 84022 

Phone: (435) 83 1-3593 
Fax: (435) 831-3563 

Phone: (435) 83 1-3592 
Fax: (435) 831-3563 

. - .  , 

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

Project Manager 
Mr; Bruce Handel 
Deparhneiit of the Army 
U.S. Army Engineers District 
Sacramento Corps of Engineers 
1325 J Street 
Sacramento, California 958 14-2922 

Phone: (916) 557-7900 
Fax: (916) 557-7865 

Techiiiccil Lead 
Mr. Curtis Payton, RG 
Department of the Ariiiy 
U.S. Army Engineers District 
Sacramento Corps of Engineers 
1325 J Street 
Sacramento, California 958 14-2922 

Phone: (916) 557-7431 
Fax: (916) 557-7865 

Pro jec t Chen is t 
Ms. Pam Wehrmann 
Department of the Army 
U.S. Army Engineers District 
Sacramento Cops  of Engineers 
1325 J Street 
Sacramento, California 958 14-2922 

Phone: (9 16) 557-6662 
Fax: (916) 557-5307 

Project Health mid Sufety Officer 
Mr. Dave Elskamp, CIH 
Department of the Ariiiy 
U.S. Army Engineers District 
Sacramento Corps of Engineers 
1325 J Street 
Sacramento, California 958 14-2922 

Phone: (916) 557-7903 
Fax: (916) 557-5307 

S\vAIL\Iu-I 1 2-2 
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TABLE 2.1 (Continued) 
KEY PROJECT CONTACTS 

. .. 
.... ~... .... .. _ _  . . 

Project Mariciger 
Mr. Ed Staes, PE 
406 West South Jordai Parkway, Suite 300 
South Jordan, Utah 84095 

Phone: (801) 572-5999 
Fax: (801) 572-9069 

Project Heal th PlzJis icis t 
Mr. John Hacltett, PE 
1700 Broadway, Suite 900 
Denver, Colorado 80290 

Phone: (303) 831-8100 
Fax: (303) 831-8208 

Projeci ('hem is f 
Mr. Jan Barbas 
406 West South Jordan Parkway, Ste 300 
South Jordan, Utah 84095 

Phone: (801) 572-5999 
Fax: (801) 572-9069 

Project Healih arid Sqfeiy OfJicer 
Mr. Timothy Mustard, CIH 
Mile High Center 
1700 Broadway, Suite 900 
Denver, Colorado 80290 

Phone: (303) 831-8100 
Fax: (303) 831-8208 

Clieri i Syorz,sor/Priiiciyal-Ir~-CIliurge 
Dr. Ross Miller, PhD, PE 
Vice President 
406 West South Jordan Parkway, Suite 300 
South Jordan, Utah 84095 

Phone: (801) 572-5999 
Fax: (801) 572-9069 

Projec t Geologist 
Mr. Jeffrey Fitzmayer, RG 
406 West South Jordan Parkway, Ste 
South Jordan, Utah 84095 

Phone: (801) 572-5999 
Fax: (801) 572-9069 

Projecl IR W Coordiiiaior 
Mr. Kurt Alloway 
406 West South Jordan Parkway, Ste 300 
South Jordan, Utah 84095 

Phone: (801) 572-5999 
Fax: (801) 572-9069 

S\VhIU-ll 2-3 
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TABLE 2.1 (Continued) 
KEY PROJECT CONTACTS 

Project Director 
Mr. Dave Larsen 
Division of Solid and Hazardous Waste 
288 North 1460 West 
Salt Lake City, Utah 841 14-4880 

Phone: (801) 538-6001 / (801) 538-6170 
Fax: (801) 538-6715 

S\vhIU-I 1 2-4 



FINAL 

2.2 PROJECT RESPONSIBILITIES 

Mr. Edward Staes, PE, will serve as the Parsons Project Manager. The 
Project Manager is responsible for overall implementation of the project. The Project 
Manager is tlie central point of contact for CESPK and Parsons project personnel, and 
is responsible for coordination and prioritization of project activities. 

Dr. Ross Miller, PhD, PE, will serve as the Client Sponsor/Principal-In- 
Charge. As the manager of Parsons' Restoration and Design sector, Dr. Miller is 
positioned to assist the client with any concerns that may arise. Dr. Miller provides 
routine oversight of project management. 

Mr. Jeffrey Fitzmayer, RG, will serve as the Project Geologist. The Project 
Geologist is the point of contact for geology and hydrogeology issues and will 
coordinate directly with the Field Geologist to ensure that related procedures are 
implemented in accordance with approved procedures. Mr. Fitziiiayer will report to 
the Project Manager. 

Mr. Timothy Mustard, CIH, will serve as the Project Health and Safety 
Officer (PHSO). The PHSO will review tlie Site Safety and Health Plan (SSHP); 
ensure that the required training has been completed, and required records are kept for 
site personnel; coordinate and provide an initial training session during the kickoff 
meeting to provide an overview of specific project health and safety issues; and will 
be responsible for iinpleinenting all project health and safety requirements throughout 
the life of the project. The PHSO will serve as a point of contact and coordinate with 
the Amy-appointed Health and Safety Officer for safety issues. Mr. Mustard will 
report to the Project Manager. 

Mr. Jan Barbas will serve as the Project Chemist. The Project Chemist will 
assist tlie project team in selecting the analytical laboratory and operating in 
accordance with the existing QAPP. The Project Chemist will provide coordination 
with the analytical laboratory to implement project specific requirements; review 
aiialytical data as it becomes available to ensure conforiiiaiice with quality standards; 
implement corrective actions in accordance with these specifications when review of 
data uncovers deficiencies; and serve as a point of contact for the Army-appointed 
chemist for issues related to environnieiital chemistry. The Project Chemist will also 
review all data validation reports prepared by subcontractors for accuracy. Mr. Barbas 
will report to the Project Manager. 

SiI'Mu- I I 2-5 
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Mr. John Hackett will serve as the Project Health Physicist (PHP). The 
PHP will be responsible for the daily performance monitoring of the radiological 
survey instrumentation; the proper use of radiological survey instrumentation; and 
radiation-related health and safety issues. Mr. Hackett will report directly to the 
Project Manager. 

Mr. Kurt Alloway will serve as the Quality Controlhstallation 
Restoration Waste (QC/IRW) Field Coordinator. The QC/IRW Field Coordinator 
will be responsible for IRW management, maintenance of the sampling database, and 
sample coordination. Ms. Thomas will report directly to the Project Manager. 

Field Geologist and Site Health and Safety Officer (SHSO). The Field 
Geologist will be determined prior to the initiation of fieldwork. The Field Geologist 
will be responsible for oversight of day-to-day operations during the field work. The 
Field Geologist is responsible for ensuring that all activities are iniplemented in 
accordance with approved procedures and will coordinate with subcontractors, DPG, 
and other personnel potentially impacted by site operations. The SHSO is responsible 
for implementing the SSHP. Specific duties of the SSHO include conducting daily 
heath a id  safety meetings, recording health and safety field notes, operation of any 
required monitoring equipment, and ensuring that personal protective equipment is 
used properly. The Field Geologist will report directly to the Project Geologist 
concerning technical issues and directly to the PHSO concerning health and safety 
issues. 

Subcontractors will provide analytical services, drilling, well development and 
sampling, and surveying in support of this project. 

swA4u-I 1 2-6 
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SECTION 3.0 

RADIOLOGICAL CHARACTERIZATION 
FIELD SURVEY METHODOLOGY 

3.1 RADIONUCLIDES OF CONCERN 

Several radionuclides were used at SWMU-11. Based on historical evidence, the 
priinary radioiiuclides of concein (ROCs) addressed in this work plan are tritium (H-3), 
carbon-14 (C- 14), cobalt-60 (CO-6O), and radium226 (Ra-226). Records indicate that 
these radionuclides were present in significant quantities at SWMU-11. Each of these 
radionuclides represents a different type of radioactive decay - H-3 and C-14 are beta 
emitters, Co-60 is a high-energy gainina emitter, and Ra-226 is an alpha and low-energy 
gainina emitter. By designing the survey to detect these radionuclides, any unknown 
radionuclides with similar decay characteristics may also be detected. 

3.2 SCREENING LEVELS 

A dose-based risk goal, consistent with current regulatory guidance of 25 nx-eidyr 
TEDE, is the initial basis for defining acceptable risk. However, to minimize the potential 
for unnecessary expenditures associated with the developiiieiit of radionuclide-specific 
screening levels, the initial basis for the iiivestigatioii will be to assess if 

0 Soil containination at the site meets the screening values listed in Table 3.1, as 
published in Table 3 of Federal Register, December 7, 1999 (Volume 64, # 234, 
pages 68395 to 68396). 

Surface containination meets the screening values for building surface 
containination listed in Table 3.1 , as published in Table 1 of Federal Register, 
November 18, 1998 (Volume 63, # 222, pages 64132 to 64134), or for Ra-226, as 
published by the American National Standards Institute in Surface arid Volzm7e 
Radioactivify Standards for  Clearmice (ANSI, 1999). 

* 

If the soil screening levels are met for suiface soils and subsurface soils are at 
background levels, no further action is required at SWMU-11. However, if these values 
are not met, or subsurface or other unexpected containination is discovered, applicable 
DCGLs may be required, consistent with guidance found in MARSSIM. A Site 
Characterization Report will only be prepared if the preliminary screening values 
established are not met, and further investigation or reniediation actions are required. 
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Such a report will document the basis for this decision and will address any plans to 
implement a remediation and a post-remediation Final S tahis Survey. 

3.3 DATA COLLECTION 

This section describes the field instrumentation and sampling that will be used to 
collect data to support the characterization surveys. Field instnunent efficiencies and 
Mininium Detectable Activities (MDAs) are presented in Table 3.1. Preliminary field 
instrument flag values (based on screening levels and estimated background values) for 
static and scanning measurements are listed in Table 3.2. The preliminary flag values will 
be recalculated after the collection of additional site-specific background data during the 
characterization surveys. 

3.3.1 Alpha and Beta Radiation Surveys 

A Ludlum Model 44-9 Geiger Mueller (GM) Pancake Probe or equivalent 
instrument will be used to scan for gross alpha, beta, and ganuna radiation during outdoor 
surveys. In addition, the GM will be used for health and safety purposes (Le., personnel 
and equipment frisking prior to leaving affected areas). The efficiency of the GM for 
detection of C- 14 is approxiinately 0.05 counts per ininute/decays per minute (cpiddpm). 
The GM will be used per Standard Operating Procedure (SOP) 38. 

3.3.2 Gamma Radiation Surveys 

A Bicroii G5 FIDLER coupled with a Bicron Analyst portable count-rate meter 
(FIDLER) or equivalent instrument will be used to conduct low energy gamina surveys 
(i.e., for the 186 kilo-electron Volt [keV] Ra-226 gainina). A Ludlum 44-20 3””” 
sodium iodide (NaI) detector (3”x3” NaI) or equivalent instrument a 2”x2” NaI) will 
be used to conduct high energy gainina surveys (i.e., for the 1.17 and 1.33 Mega-electron 
Volt [MeV] Co-60 gammas). The probe areas for these two instruments are 126 and 45 
square centinieters (cm2), respectively. The detection efficiency for the FIDLER in 
detecting Ra-226 is approximately 0.18 cpmddpm, while the detection efficiency for the 
3”x3” NaI in detecting Co-60 is approxiinately 0.2 1 cpiddpni. Gaimna radiation surveys 
will be conducted per SOPS 39 and 41. 

3.3.3 Exposure Rate Surveys 

Exposure rate surveys will be conducted using a Ludluin Model 19 or equivalent 
(exposure rate meter). Exposure rate surveys will be performed for health and safety 
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purposes. Exposure rate measurements will be taken upon entering an unknown area, and 
at each sanipling/iiieasuremeiit location. Maximum readings of 500 microrem per hour 
(preiidlv) will be tlie limit for an acceptable working area. Exposure rate measurements 
will be conducted per SOP 45. 

3.3.4 Additional Instrumentation 

An NaI-based g a m a  spectroscopy system (using either a FIDLER or 3”x3” NaI 
detector) may be used to identify and quantify sources of gainma radiation during the 
characterization surveys. The system utilizes the Universal Radiation Spectrum Analyzer 
(URSA) software, developed by Radiation Safety Associates, Inc., to analyze and 
identify energy peaks associated with photon emissions. In-situ gamma spectroscopy may 
be performed prior to sending a sample to an off-site laboratory if the basis for taking that 
sample was a scanning or static measurement with one of the gamma instruments that 
exceeded tlie instrument flag value (i.e., indicating elevated gamma emissions). 

3.3.5 Instrument Function Check Procedure 

To ensure that the highest quality data possible are collected during the survey 
program, all radiation survey data will be collected using laboratory-calibrated radiation 
survey instruments. At a mininium, all survey instruments are to be on a I-year 
calibration cycle. 

The gamma spectroscopy system will be calibrated in the field by qualified 
personnel using National Institute of Standards and Technology (N1ST)-traceable 
calibration sources at the site, consistent with the manufacturer’s recoiiiiiieiidatioiis. 

In addition to the periodic laboratory calibrations, fiinction checks will be 
completed over the duration of tlie survey period to demoiistrate that tlie insti-unient is 
operating properly. This will be done by collecting a background and source reading 
every morning, afternoon, and evening that the instrunient is being used. The reading will 
be input into a control chart that will plot tlie distribution of tlie data. Tracking the 
distribution using this method will allow for tlie identification of an improperly operating 
instrument. The first 5 days that the instniment is being used, tlie instrument will be 
considered to be properly operating if readings are within +/- 20-percent; after 5 days 
there will be enough data to have an accurate distribution curve to identify uncertainty 
within a 2-sigma range. This fiinction check procedure will account for the variability 
associated with temperature, pressure, background, electronics, etc., in assessing the 
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status of the equipment. All checks will be performed using NIST-traceable radioactive 
sources . 

3.3.6 Laboratory Analysis 

To supplement the field measurements, soil and material samples will be collected 
and analyzed for gross alpha and beta radiation by Severn Trent Laboratories (STL) St. 
Louis. If gross alpha or beta analytical results indicate the presence of radioactivity above 
background, additional isotope-specific analyses may be performed. In addition, ganiiiia 
spectroscopy will be performed on these samples, and all detected gainina energies will 
be identified and reported. Smear samples on available smooth surfaces will be collected 
and analyzed for gross alpha, beta, and gamma radiation and/or H-3. Further information 
regarding the analytical sampling program is presented in Sections 3.4 and 3.5. 

3.3.7 Quality Ass u rancelQual ity Control Testing 

Appropriate quality assurance and quality control (QA/QC) measures will be used 
throughout the program to ensure the certainty of the data collected for the surveys. 
Standardized survey techniques and SOPS will be utilized to assure consistency in the 
sampling methods. 

3.4 SWMU-I I CHARACTERIZATION SURVEYS 

Information addressing the location, topography, geology, and hydrogeology of 
SWMU-11 (radioactive waste burial site) is presented in Section 4.8 of the original work 
plan. The boundaries of the impacted area at SWMU-11 are currently the subsidence 
areas, the unfilled trenches, and the CONEX box. It is assumed that the impacted area at 
SWMU-11 currently ends approxiinately 10 feet from the trenched areas. Based on 
historical records, it is believed that wastes containing H-3, C-14, CO-60, and/or Ra-226 
may have been buried at this site. 

Characterization of SWMU- 1 1 will involve field measurements and soil 
sampling, as listed in Table 3.3 and discussed below. Soil samples will be taken at 
various depths (typically 1 to 2 foot intervals within excavations running perpendicular to 
the trenches) from each trench within SWMU-11. If debris is encountered, it will be 
surveyed for contamination and may be segregated and sampled, as appropriate, if field 
measurements indicate elevated radioactivity levels. 
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The probability ’of radioactive contamination within the subsurface portion of SWMU- 1 1 
trenches is low, considering the radioactive decay of materials initially present. However, 
there is a possibility that long-lived radionuclides (Le., the ROCs noted above) inay have 
been disposed of within the trenches. As a result, the subsurface soils of the trenches are 
classified as a single Class I1 survey unit per MARSSIM guidance. The trench surface 
soils and soils outside of the inmediate trench areas are classified as Class 111. In 
addition, the CONEX container, the soils immediately adjacent to it, and surface soils 
beneath it are all classified as Class 111 Areas, since the CONEX contained only packaged 
radioactive material. Those areas in SWMU-11 not associated with the trenches or the 
CONEX box are assumed to be uniinpacted. The classifications of different areas within 
S W U - 1 1  are listed in Table 3.3. 

The site characterization data from this investigation will be used to support the 
human risk assessment (HRA), ecological risk assessment (ERA), and corrective 
measures study (CMS) decisions for SWMU-11. 

3.4.1 Sampling Design for SWMU-I I Trenches 

The characterization survey at the SWMU-11 trenches will consist of four 
different aspects: 

e Scanning 

e Static measurements 

e Surface soil saiiipliiig 

* Subsurface soil sampling 

A sampling grid will be established prior to sample collection per MARSSIM and 
SOP 37. The appropriate sampling grid size will be determined during the field effort 
when the survey area has been delineated. The sanipliiig requirements for the 
characterization surveys of SWMU- 1 1 trenches and adjacent soils are summarized in 
Table 3.3. 

Surface scanning will be conducted following the sanipliiig grid using the 3”x3” 
NaI, FIDLER, and GM, per the appropriate SOPS (Section 3.3). One hundred-percent of 
the treiich surfaces (both on the ground surface and within the excavations) will be 
scanned, while 10-percent of the areas surrounding the trenches will be scanned. If 
elevated activities are measured outside the trench area, additional scanning will be 
conducted to determine the extent of the contamination. 
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One-minute static measurements will be collected witliin each sampling grid that 
has been scanned. Static measurements will be taken either at the location of the highest 
scanning measurement within a sanipling grid (if a scanning measurement has exceeded 
the flag value) or at the center of the sampling grid. A minimum of 20 static 
measurements will be collected. Static measurements will be taken with the 3”x3” NaI, 
FIDLER, and GM, per the appropriate SOPs (Section 3.3). 

Surface soil samples will be coilected outside the trench area if scanning or static 
measurements indicate that elevated activity may be present (Le., the measurements are 
greater than the flag values listed in Table 3.2). The samples will be collected in 
accordance with the appropriate SOPs. 

Subsurface soil samples will be collected in 2-foot depth intervals within the 
trenches. Soil samples also will be collected at the bottom of the trench (i.e., when native 
soil is reached). Additional subsurface soil samples may also be collected based on 
scanning or static measurement results within the trenches. The number of required soil 
samples is based on MARSSIM guidance assuming a relative shift of 1.7 (Appendix A). 
Tlie guidance indicates that a niinirnuin of 10 survey unit samples is required; however, a 
minimum of 20 samples will be collected to allow for process failures and to minimize 
the impact of results below the detection level of the laboratory. 

3.4.2 Sampling Design for SWMU-11 CONEX Box 

The characterization survey at the SWMU-11 CONEX box will consist of three 
aspects: 

e Scanning 

e Static measurements 

e Surface soil sampling 

The sampling requirements for the characterization surveys of the SWMU- 1 
CONEX box and adjacent soils are summarized in Table 3.3. 

Scanning will be performed on all interior and exterior surfaces of the bo, 
Scanning also will be conducted on the soils underneath the box (if accessible) and within 
a 10-foot radius of the box. If elevated scanning measurements are identified, additional 
scanning may be performed to determine the extent of the contamination. Scanning will 
be conducted with the 3”x3” NaI, FIDLER, and GM, per the appropriate SOPs 
(Section 3.3). 
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A minimum of 20 one-minute static measurements will be conducted on interior 
and exterior locations on the CONEX box and on adjacent soils. Static measurements will 
be taken at all locations where the scanning measurement exceeds the flag value. 
Additional static measurements will be biased to locations where contamination would be 
likely to accumulate (e.g., corners, handles, etc.). At least 10 measurements will be taken 
on the interior floor of the CONEX box. In addition, static measurements will be taken at 
the three soil sampling locations beneath the box. Static measurements will be performed 
with the 3”x3” NaI, FIDLER, and GM, per the appropriate SOPS (Section 3.3). 

A minimum of three surface soil samples will be taken from beneath the CONEX 
box. Samples will be collected from the center of the box imprint and at two additional 
sampling points randomly selected from the box imprint. Additional soil samples may be 
collected if ground surface scanning indicates elevated activities. 

To determine if removable H-3 contamination is present, smear samples will be 
collected per SOP 40 from any box surface location with scanning or static measurements 
that exceed the flag values. These samples may be evaluated on-site with field 
instrumentation and/or be sent off-site for analysis. 

3.4.3 Sampling Design for SWMU-I 1 Background Locations 

Appropriate background locations for SWMU- 1 1 will be determined upon arrival 
on-site. A sampling grid will be established at the background area, and a minimum of 
20 sampling grids will be subject to scanning and static measurements with all of the 
outdoor survey instruments - 3”x3” NaI, FIDLER, GM, and exposure rate meter. In 
addition, background measurements will be conducted at a CONEX box (or another 
container of similar construction) located in an unimpacted area. The scanning and static 
results from the background surveys will be used to generate new instrument flag values 
and replace those listed in Table 3.2. A minimum of three surface and five subsurface soil 
samples will be collected from the background area and analyzed for gross alpha, beta, 
and gamma radiation. Additional surface background samples may be necessary if 
surface soils at the trenches a i d  beneath the CONEX box appear to be significantly 
different. The background soil samples will also be analyzed for the presence of H-3. 

3.4.4 Laboratory Analysis 

Soil samples will be sent to an off-site laboratory (STL St. Louis) for gross alpha, 
beta, and gamma spectroscopy analysis. Smear samples collected from the CONEX box 
will be analyzed for H-3 contamination. 
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3.4.5 Health and Safety 

Exposure rate measurements will be conducted at each static measurement 
location per SOP 45. If site conditions indicate the presence of airborne radioactive 
material, filter-based air samplers may be placed around the perimeter of the trenches to 
monitor personnel exposure. Smear sampling will be performed per SOP 40 011 the 
outside of sample containers to determine if cross-contamination has taken place. Prior to 
the interior iiieasureineiits of tlie CONEX box, all appropriate confined space procedures 
will be followed. All applicable health and safety SOPS will be followed during the 
SWMU-11 characterization surveys. 
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APPENDIX A 

SUPPORTING CALCULATIONS 

A.1 MINIMUM DETECTABLE AMOUNT (MDA) 

Direct Measurements 

Minimum Detectable Amounts (MDAs) for direct measurements for the alpha, beta, 
and gamma instrumentation (Table 3.1) were calculated using the following equation from 
MARSSIM (NRC, 2000b): 

3 + 4.G5dB 
A 

100 Clll 

Stalic MDA = 
Ei * E ,  * 

where: 

B = Background counts, in counts per minute (cpin). 
E, = Iiistnimeiit detection efficiency. 
E,= Surface efficiency, equal to 1 for gamma emission and 0.25 for beta emission, per 

A = Active probe area, in square centimeters (cm2). 
NUREG-1 507 (NRC, 1997~).  

Scanning Measurements 

MDAs for scanning measurements were calculated for each iastniment (Table 31 1) 
using the following equations from MARSSIM: 

MDCR = d‘& x ( G O / i )  

MDCR SCOII MDA = 

where: 

MDCR = minimum detectable count rate (cpm) 
d’ = index of sensitivity; as an example for a correct detection rate of 95% and a false 

positive rate of 6O%, d’ is equal to 1.38 (per MARSSIM Table 6-5).  
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b, = background counts during observation interval i. 
i = scanning observation interval, equal to 1 second for scanning measurements. 
p = surveyor efficiency, equal to 0.5. 
c, = instrument-specific efficiency 

= surface efficiency, equal to 1 for gamma emission and 0.25 for beta emission, per 
NUREG-1507 (NRC, 1997~)  

A.2 INSTRUMENT FLAG VALUES 

The field flag values listed in Table 3.2 were calculated using the surface screening 
level, the assumed background levels, the probe area, and the estimated detection efficiency 
for the instrument. Flag values were determined using the following equation: 

Scanning flag values were rounded to two significant figures. 

A.3 MINIMUM NUMBER OF SAMPLES 

Calculating the minimum number of samples or measurements required for statistical 
tests is based on the procedure outlined in MARSSIM Section 5.5.2.2. It is important to 
determine the minimum number of samples to ensure that the Wilcoxon Rank Sum (WRS) 
test or Sign test (for contaminants not present in background) that will be performed on the 
data is statistically valid. The variables listed in this section can be found in Table A.1. 

There are several steps to calculate the minimum number of samples. These steps are: 
1) calculate the relative shift (A/o); 2) determine the random measurement probability (P, or 
Sign p); 3) determine the decision error percentiles ( Z I - ~  and Zi-p); and 4) calculate the 
number of samples for WRS test or Sign test. Alternatively step 2 may be skipped and the 
number of samples found from Table 5.3 or Table 5.5 of MARSSIM once the relative shift 
and error percentiles are known. Each step is briefly detailed below and further explanatioii 
can be found in MARSSIM Section 5.5.2.2: 

1) Calculate the relative shift (No) 

The relative shift is calculated using the screening level, the Lower Bound of the 
Gray Region (LBGR), and the standard deviation in the contaminant level. The LBGR may 
be initially estimated as being half the screening level. The shift (A) is then found by 
subtracting LBGR from the DCGL (DCGL - LBGR). 
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The standard deviation (0) in the contaminant level may be found from initial 
characterization efforts or can be reasonably estimated as 30% of the LBGR per MARSSIM 
guidance. The relative shift is found by taking the ratio of the shift to the standard deviation 
( A h ) .  

I 

2) Determine the Random Measurement Probability (P, for WRS test; Sign p 
for Sign test) 

Once the relative shift has been calculated, this parameter is found from Table 5.1 or 
Table 5.4 of MARSSIM. If the value of the relative shift does not appear in the table, the 
next lower value is chosen. 

3) Determine the Decision Error Percentiles and Z1+) 

These parameters are standard statistical values and are representative of the selected 
error decision levels (a and p). As with the LBGR, the decision error levels are typically 
chosen during the DQO process. The decision error percentiles corresponding to the decision 
error levels can be found in Table 5.2 of MARSSIM. 

4) Calculate the Number of Samples for WRS Test and Sign Test 

The total number of samples required for the WRS test (Nw~s)  and the Sign Test 
, (NSIGN) are found using the following equations: 

+ z,.p > 2  

3 (P, - 0.5)2 N W R S  = 

The values of N found using these equations are approximations based on P, (or Sign 
p) and an estimated CY and as such, there is some uncertainty. Because it is likely there will be 
some missing or unusable data from any survey, the number of samples should be increased 
by 20% to account for these unanticipated issues. The value of N is then the minimum 
number of samples that must be collected from each reference/survey unit pair to satisfy the 
WRS test or the Sign test. For the WRS test, it is recommended that the number of samples to 
be collected from the survey unit and the background area be half the value of N. 

Alternatively, if the values ‘from steps 1 and 3 are known the number of samples for 
each area can be found in Table 5.3 and Table 5.5 of MARSSIM (value of N/2). The values 

SwdlJ- I 1 A-5 



in Table 5.3 and Table 5.5 of MARSSIM have been calculated using the same procedure 
outlined above. 

Following the above procedure it was determined that the minimum number of survey 
measurements needed to satisfy MARSSIM guidance is 40 measurements (Le., tlie worst- 
case, calculated for the FIDLER; Table A. 1). Although the minimum numbers of 
measurements for tlie other instniineiits were much lower, all survey instninients will have a 
minilnuin of 20 measurements at each survey unit and 20 nieasurements at tlie background 
area. Because survey measurements are recorded and interpreted in the field, measurement 
errors resulting fioni instrument performance or survey technique can be observed and 
corrected as they are happening. As such, the 20% correction factor noted above is not 
applied to survey measurements. 

In addition, the minimum number of analytical samples was determined for the WRS 
and Sign tests. In the absence of preliminary background or survey data, the estimated 0 is 
equal to 30% of tlie LBGR, per MARSSIM. The total miniinuni number of samples required 
for the WRS test is equal to 20 (i.e., 10 for survey unit and 10 for background), rounded up to 
the nearest even number. However, to account for the uncertainty in the estimated 0, 20 
samples will be collected from each survey unit. For tlie Sign test for CO-60, which is not 
present in background, a minimum of 13 samples was calculated. For reasons discussed 
above, 20 samples will be collected and analyzed for CO-60. A post-sampling evaluation of 
the number of samples or iiieasuremeiits collected will be performed to demonstrate that the 
statistical power of the iiumber of samples collected was sufficient. 
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