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1.0 PROJECT DESCRIPTION

URS Corporation (URS) has been retained by the Buffalo District of the United States

Army Corps of Engineers (USACE) under Contract No. DACW49-01-D-0001, Delivery Order

No. 0010, to perform a gamma walkover survey at the Shallow Land Disposal Area (SLDA) site,

located in Parks Township, Armstrong County, Pennsylvania. The purpose of this survey is to

generate coverage maps showing variations of gamma radiation levels at the site and to aid in the

selection of future remedial and investigative tasks.

In 2002, Public Law'107-117, Section 8143 was enacted directing the USACE to cleanup

radioactive waste at the SLDA site. Under this legislation, the SLDA site is considered a

Formerly Utilized Sites Remedial Action Program (FUSRAP) site and will be evaluated

following the Comprehensive Environmental Response, Compensation, and Liability Act

(CERCLA) process. The investigation and potential cleanup is to be consistent with a

Memorandum of Understanding (MOU) between the USACE and the United States Nuclear

Regulatory Commission (NRC) signed in July 2001.

The Preliminary Assessment report issued by the USACE (March 2002) was the first

major step in the CERCLA process; the next major step is completion of a remedial

investigation/feasibility study (RI/FS). The data collected during the gamma walkover survey

will be incorporated into the remedial investigation (RI) work plans.

This document, a Field Sampling Plan (FSP), constitutes Part I of the two-part Sampling

and Analysis Plan (SAP) for a gamma walkover survey at the SLDA site. Part IH of the SAP is a

Quality Assurance Project Plan (QAPP). The FSP contains the procedures and methods for the

performance of field activities and measurement of field data for the gamma walkover survey.

The QAPP contains the methods and procedures required by this delivery order (Appendix A). A

separately-bound Site Safety and Health Plan (SSHP) has also been prepared for the gamma

walkover survey at the SLDA site that includes radiation protection requirements. This SAP was

written in compliance with the USACE document, EM 200-1-3, Requirements for the

Preparation of Sampling and Analysis Plans.
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1.1 Site Description and History

The SLDA site occupies approximately 44 acres and is located in Armstrong County,

Pennsylvania, about 23 miles east-northeast of Pittsburgh (Figure 1-1). The site is bounded by

Kiskimere Road to the southwest, and vacant land to the southeast, northeast and northwest. The

Kiskiminetas River is situated approximately 152.4 meters (500 feet) west-northwest of the site.

Land use within the vicinity of the SLDA site is mixed, consisting of small residential

communities and individual rural residences, small farms with croplands and pastures, idle

farmland, forested areas, and light industrial. The community of Kiskimere is adjacent to and

southwest of the site. There are extensive recreational resources within Armstrong County,

including: canoeing on the Kiskiminetas River downstream of the SLDA site; hiking; wildlife

viewing and picnicking within the Roaring Run Watershed wildlife preserve, south of the site;

and boating in the Allegheny River, into which the Kiskiminetas River flows approximately eight

miles northwest of the site.

The fenced portion of the SLDA site (approximately 32 acres) was part of the former

Parks nuclear fuel fabrication i6ility until 1995 at which time this area was licensed separately

by NRC. The Parks facility consisted of three buildings adjacent to and north of the SLDA, all of

which were recently dismantled as part of a decommissioning process completed under NRC

oversight. Undeveloped vacant land was also part of the Parks facility and was located northeast,

east, and southeast of the original 32-acre SLDA site. In 2002, a 12-acre portion of the

undeveloped Parks facility land situated directly southeast of the original SLDA site was added to

the SLDA license during the Parks facility decommissioning. This area was added because

elevated uranium levels were detected at concentrations consistent with those previously

encountered nearby on the SLDA site. Therefore, the current SLDA site is comprised of the

original SLDA licensed area (32 acres) and the new 12-acre parcel that was formerly part of the

Parks facility license. Figure 1-2 presents a digital orthophoto of the SLIA site and the former

Parks facility and Figure 1-3 is the SLDA Site Plan.

The current 44-acre SLDA site can be described as predominantly vacant land. The

limited site improvements consist of two trailers, access roads, electric service, and three

underground natural gas pipelines. Approximately seventy percent of the site is vegetated with
-2-
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grasses and annuals; wooded areas are also present along the northeast, northwest, eastern and

southern portions of the site. The fenced area is posted and mowed twice a year.

Although the site topography is variable across the site, the ground surface slopes

predominantly toward the Kiskiminetas River. The elevation decreases from about 288 meters

(945 feet) above mean sea level (MSL) to about 253 meters (830 feet) above MSL in the

northwestern end of the site. This is an elevation change of approximately 35 meters (115 feet)

over a distance of approximately 305 meters (1,000 feet). Surface water drainage from the site is

primarily into Dry Run, an intermittent stream located along the northeast side of the site that

flows into the Kiskiminetas River during periods of high rainfall. The surface water consists of

precipitation runoff and, to a much more limited degree, water from seeps along the steep banks

above Dry Run.

A review of site history indicates that, in the early 1900s, the Upper Freeport coal seam

was deep-mined beneath the majority of the site in the higher elevations (southeastern part of the

site). Subsurface mine voids and residual coal underlie the upper trenches at a depth of about 18

to 31 meters (60 to 100 feet) below ground surface (bgs). Later, coal was strip-mined where it

outcropped at the northwestern end of the site.

The SLDA site was formerly owned by Nuclear Materials and Equipment Corporation

(NUMEC), a manufacturer of nuclear fuels and specialty metals, which also operated the nearby

Apollo facility. In the 1960s and 1970s, NUMEC disposed of radioactive and non-radioactive

waste generated from the Apollo facility at the SLDA site in accordance with the regulations

found in 10 CFR 20.304 (rescinded in 1981).

The Apollo facility processed uranium and, to a lesser extent, thorium. Processing

operations included the conversion of uranium hexafluoride (UF6) to uranium dioxide (UO2) by

the ammonium diuranate process and subsequent metallurgical and ceramic processes to produce

uranium products and fuel components. Typical products included uranium metal (UO2, UC,

UC 2, Th0 2-UO2 and UC-Th) produced as sintered pellets, powder, and other particulate forms.

Process wastes, including off-specification products and incinerated high-efficiency particulate

air (HEPA) filters and rags, were recycled in a nitric acid solvent extraction scrap recovery
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process to recover usable uranium. The Apollo plant processed uranium at a capacity of 350 to

450 metric tons per year.

The uranium contaminated materials placed in the trenches are present at various leveh

of enrichment, from depleted to highly enriched. Activity percentages indicate levels of

enrichment from less than 0.2% U-235 (by weight) to greater than 45% U-235.

The waste materials were placed into a series of trenches, including nine trenches in a

topographically elevated area in the eastern/central part of the site (Trenches 1 through 9) and one

in a topographically lower area about 305 meters (1,000 feet) northwest of the upper trenches

(Trench 10). The upper and lower trench areas occupy approximately five acres, with an

estimated total trench surface area of approximately 1.2 acres.

Wastes placed within the SLDA trenches consisted of process wastes (slag, crucibles,

spent solvent, unrecoverable sludges, organic liquids, debris, etc.), laboratory wastes (sample

vials, reagent vials, etc.), old or broken equipment, building materials, protective clothing,

general maintenance materials (paint, oil, pipe, used lubricants, etc.), solvents (trichloroethene,

methylene chloride, etc.), and trash (shipping containers, paper, wipes, etc.). Some of the wastes

were placed in cardboard and metal drums, some were bagged, and some, particularly pieces of

equipment and building materials, were placed in trenches with no special packaging or

containers.

In 1965, NUMEC exhumed the contents of Trenches 2, 4, and 5 to investigate

discrepancies in material accounts of disposed uranium. The materials removed from the

trenches were placed on the ground south of the upper trenches and sorted. Some of the exhumed

materials were placed back in the trenches in 1966 and the remainder was shipped off-site for

disposal at a low level radioactive waste disposal facility.

The trenches at the SLDA site were excavated in the order of their numbering between

1961 and 1970, and reportedly capped with four feet of soil once disposal operations ceased. The

estimated average waste thickness in Trenches 1 through 9 reportedly ranged from 2.6 to 4.8

meters (8.5 to 15.8 feet). The estimated waste thickness in Trench 10 is 5.5 meters (18.1 feet).
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The total estimated volume of potentially contaminated waste and soil in the ten trenches is

between 17,970 and 27,520 cubic meters (23,500 and 36,000 cubic yards).

In 1967, the Atlantic Richfield Company (ARCO) purchased the stock of NUMEC. In

1971, ARCO then sold the stock to Babcock & Wilcox (B&W), the precursor company of the

current owner, BWX Technologies (BWXT).

The SLDA site is licensed under NRC license number SNM-2001, Docket Number 070-

3085. Under this license, BWXT is required to properly maintain the site in order to ensure

protection of workers and members of the public, and to eventually decommission the site in

compliance with NRC regulations as part of its license termination activities.

1.2 Summary of Existing Site Data

Numerous site investigations have been completed at the SLDA site over the past two

decades. These investigations were focused to identify the nature and extent of radiological and

chemical contamination potentially impacting the environment from past site operations with

special emphasis on the ten disposal trenches. In 1986 and 1989, B&W performed remedial

actions for surface soils in areas where elevated uranium concentrations were detected. As a

result, some historical surface soil data is no longer representative. The following is a

chronological listing of site investigation reports and remediation projects completed at the SLDA

site:

Radiological Assessment of the Parks Township Burial Site (Babcock & Wilcox)

Leechburg, Pennsylvania, Oak Ridge Associated Universities, 1981.

* Remediation of Surface Soils in the Upper Trench Area, B&W, 1986.

* Survey of Remediated Areas - Babcock and Wilcox Parks Township Burial Site,
Oak Ridge Associated Universities, 1987.

* Remediation of Surface Soils in the Upper Trench Area, B&W, 1989.

* Survey of Remediated Areas - Babcock and Wilcox Parks Township Burial,
Leechburg, Pennsylvania, Oak Ridge Associated Universities, 1990.

* Site Characterization Report, ARCO/B&W, 1995.
-5-
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1995 Field Work Report, ARCO/B&W, 1996.

Inspections 07000364/2000002 and 07003085/2001001, BWXT Services, Inc.,
Parks Township Facility, and Shallow Land Disposal Area, Vandergrift
Pennsylvania, NRC, 2001.

As indicated by the number of investigations completed, data has been collected for the

following media: surface soils, subsurface soils, groundwater, surface water, sediment,

vegetation, coal, leachate and waste. For this FSP, only previous gamuna survey and surface

radiological data (surface soils, surface water, sediments, and vegetation sampling) will be

presented in detail since the data obtained from the gamma walkover :survey is reflective of

surface conditions. In addition, field personnel will come into contact with surface soils,

sediments and vegetation. Maximum concentrations of radionuclides detected in other site media

will also be presented to provide an overview.

For purposes of this FSP, surface soil samples are defined as soils collected from ground

surface to a depth of up to 15 cm (six inches). Subsurface soil samples are defined as soils

collected from depths greater than six inches below ground surface. During previous

investigations, several composite samples were collected from ground surface to a depth of two

feet and technically contained soils defined as surface soils. However, if a sample contained

greater than 50% subsurface soils, it is considered a subsurface soil sample.

External gamma radiation levels were measured at the ground surface during a gamma

walkover survey completed in 1981. Large portions of the upper trench and lower trench areas

were gridded and gamma radiation measurements were taken by traversing the site in a straight

line fashion with 1.5 meter spacing using a gamma scintillation ratemeter. In addition, external

gamma radiation levels were measured at 50-foot spacings within the gridded areas at elevations

of one centimeter (cm) and one meter above ground surface using the same instrument. Beta

gamma measurements were also taken at 1 cm above ground surface at each grid point using an

energy compensated G-M ratemeter. Both an open- and closed-shield one minute count was

taken for each measurement.

The exposure rate measured systematically one meter above ground surface at grid points

located in the lower trench area ranged from 9 to 14 microRoentgens per hour (]R/h). The
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average exposure rate was 11 ±R/h. Exposure rates measured systematically on contact with the

ground surface at grid points located in the lower trench area ranged from 8 to 15 uR/h with an

average of 11 .LR/h. The walkover surface scan identified several locations with contact exposure

rates greater than 20 j±R/h with a maximum level of 670 gtR/h.

The lower trench beta-gamma surface dose rates at grid points ranged from 11 to 51

microrads per hour (jgrad/hr) with an average of 29 prad/hr. The lack of any significant

difference between the open and closed-shield measurements indicated a negligible beta

component.

In the upper trench area, the exposure rate measured systematically one meter above

ground surface at grid points ranged from 6 to 19 jiR/h. The average exposure rate was 11 jIR/h.

Exposure rates measured systematically on contact with the ground surface at grid points located

in the upper trench area ranged 'from 6 to 32 AR/h with an average of 1:1 R/h. The walkover

surface scan identified numerous locations, primarily south of the upper trenches, with elevated

contact exposure rates and a maximum exposure rate of 1,300 gR/h. It should be noted that the

vast majority of the surface soils where these elevated exposures were measured were removed

during the remediation work completed in 1986 and 1989.

The upper trench area beta-gamma surface dose rates at grid points ranged from 8 to 54

urad/hr with an average of 27 jirad/hr. The lack of any significant difference between the open

and closed-shield measurements indicates a negligible beta component.

Figure 1-4 presents the surface soil sample locations at the SLIA site. Much of the

surface soil data collected in 1981 were presented only as statistical summaries. Compounding

the lack of original data, the statistical summaries presented from the upper trench area are no

longer accurate since several samples from this data set have been removed from the site during

the surface soil remediation completed in 1986 and 1989.

Sample data from the upper trench area reported that elevated levels of U-235 and U-238

were detected in surface soil samples. U-235 was detected in several samples collected from

within the remediated areas at concentrations above background ranging as high as 2.24
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picoCuries per gram (pCi/g). U-238 was also detected in several samples collected from within

the remediated areas at a concentration as high as 17.66 pCi/g.

Four surface soil samples collected by NRC in 2000 from just south of the 1986

remediation area contained the highest U-235 concentrations on-site (19.1 to 236 pCi/g).

Similarly, U-238 levels in three of the four samples collected from this area were the highest

levels detected on-site ranging between 14 and 278 pCi/g.

Five surface soil samples collected from the lower trench area contained U-235 ranging

from 0.12 to 0.36 pCi/g. U-238 concentrations in these samples ranged from 1.9 to 26.5 pCi/g.

Total uranium was detected in 63 samples collected from the vicinity of Trench 10 with a

maximum concentration of 21.71 pCi/g.

Americium and plutonium were also detected in samples collected from the vicinity of

Trench 10. A total of 115 samples contained americium (Am-241) above background with a

maximum concentration of 61.59 pCi/g. Plutonium (Pu-241) was detected in each of the five

samples analyzed at concentrations ranging from 24.7 to 63 pCi/g.

Isotopes of thorium, radium, cesium, and cobalt were also detected in surface soil

samples, but the concentrations were at or near background. These included Th-232 (0.72 to 1.33

pCi/g), Ra-226 (0.61 to 1.02 pCi/g), Cs-137 (0.01 to 0.72 pCi/g), and Co-60 (0.01 to 0.47 pCi/g).

Six surface water samples were collected from locations within the SLDA site during the

sampling completed in 1981. In addition, two surface water sample locations were routinely

sampled during a quarterly monitoring program since 1991. Figure 1-5 illustrates the surface

water sample locations. The range of constituent concentrations detected in the surface water

samples is presented in Table 1-1. The range of gross alpha concentrations reported by

B&W/ARCO was -0.48 to 13.71 pCi/L. The negative gross alpha concentration indicates that the

actual concentration was very low.

Eighteen sediment samples were collected from locations within the SLDA site during

the Site Characterization and the 1995 Field Investigation. In addition, quarterly sampling of

seven sediment sampling locations established during the 1995 Field Investigation (Trib 0

through Trib 6) along Dry Run was completed since 1992. Figure 1-5 :illustrates the sediment
-8-
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sampling locations (coordinates for the Trib 0 and Trib 6 locations were not provided). The range

of radionuclide concentrations detected in the sediment samples is presented in Table 1-1.

A total of 16 vegetation samples were collected from on-site during the investigation

completed in 1981 and the Site Characterization. Figure 1-5 illustrates the sample locations. The

range of radionuclide concentrations detected in the vegetation samples is presented in Table 1-1.

Table 1-2 lists the maximum gross alpha, gross beta and individual radionuclides

detected in samples collected from subsurface soils, groundwater, coal, leachate, and waste.
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TABLE 1-1

RANGE OF RADIOLOGICAL PARAMETERS DETECTED IN SURFACE WATER, SEDIMENT,
AND VEGETATION SAMPLES COLLECTED AT THE SLDA SITE

Parameter Concentration Ranges

U-235 U-238 Total Th-232 Ra-228 Ra-226 Cs-137 Co-60 Am-241 Pu-239 Gross Gross K-40
Units Uranium Alpha Beta

(pCi/l) (pCi/l)

Surface pCi/L <10 - 20 <1000 - NA NA <40 - <50 <0.1 - 0.7 <10 - 50 <10 <0.014 - <0.08 - -0.48 - 13.71 0.40 - 8.20 NA
Water 2500 <0.037 <0.014

Sediment pCi/g NA NA 1.11-45.13 1.29-1.98 NA 0.81- 1.85 0.04-0.32 <0.04-<0.13 0.1-0.25 NA NA NA NA

Vegetation pCi/g 0.05-0.24 1.2- 18.2 6.2 NA 0.11-0.35 0.07- 1.19 0.02-0.27 0.03-0.09 NA NA NA NA 14.1 -28.7

NA - Not Analyzed for this parameter.
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TABLE 1-2
MAXIMUM GROSS ALPHA, GROSS BETA, TOTAL URANIUM AND INDIVIDUAL ISOTOPES

CONCENTRATIONS DETECTED IN SUBSURFACE SOILS, GROUNDWATER, COAL,
LEACHATE AND WASTE SAMPLES COLLECTED AT THE SLDA SITE

Parameter Subsurface Soils Groundwater Coal Leachate Waste

Conc. Sample Conc. (pCi/l) Sample Conc. Sample Conc. Sample Conc. Sample
(pCi/g) Location Location (pCi/g) Location (pCi/L) Location (pCi/g) Location

Gross Alpha NA - 137.39 MW-3 NA - 7889.1 TWSP 1-6 NA -

Gross Beta NA - 382.99 MW-4 NA - 957.6 TWSP 1-6 NA -

Total 626.19 02U08 NA - 7.18 MW-18 29,500 TWSP 3-2 1106.96 01U06
Uranium (6-8 feet) (92.7 feet) (10 feet)

U-234 162 01U31 NA - NA - NA 1368.34 01U06
(6-8 feet) (10-12 feet)

U-235 54.8 B-32, B-33, 30 B-i, B-2, B-3 NA NA - 47.53 01U06
B-38, B-40 (10-12 feet)
- B-44 (I

meter)_
U-238 278 113 1800 B-I, B-2, B-3 NA NA 29.60 01U06

(10-12 feet)

Th-232/ 2.77 MW-13 60 B-32, B-33, B- 3.07 MW-18 NA NA -

Ra-228 (10-12 feet) 38, B-41, B-42 (92.7 feet)

Ra-226 1.87 B10-B30 2.1 B-13, B-15, B- 2.09 MW-18 NA NA
(5 meters)' 16, B-18, B- (92.7 feet)

19, B-23-B-29

Cs-137 0.83 B10-B30 10 B-32, B-33, B- <0.07 MW-18 85.3 TWSP-1-6 NA -

....._ (1 meter)1 38, B-41, B-42 (92.7 feet)

Co-60 0.08 B31, B34- 10 B-1, B-2, B-3 <0.07 MW-18 89 TWSP-4-2 NA --

B37 (92.7 feet)
(5 meters)

Am-241 .38.ib IULU07 U0.MI U-i <i.UU MW-i5 Y84.3 I WSP i-7 3.L2i -1L18
(4-6 feet) (92.7 feet) (4 feet)

Pu-239/240 88.02 10L07 0.003 B-34 NA - NA NA -

(4-6 feet)

Pu-242 <0.24 10L07 NA - NA NA NA
(4-6 feet)

Notes: NA -- Not Analyzed for this parameter.
1 - Reported concentration was the maximum of all samples collected from the borings indicated at that depth interval (1981 Investigation).
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1.3 Site-Specific Gamma Walkover Survey Problems

There are no anticipated site-specific sampling or analysis problems associated with the

majority of the gamma walkover survey, as 75% of the survey is within open and unobstructed

areas. However, approximately 25% of the work may be performed in thickly vegetated areas or

areas of steep elevation changes (high wall area, Dry Run). In these areas, a grid system will be

established and data will be gathered at accessible grid locations.

Another problem could be excessive accumulations of snow at the site. If this occurs,

then the survey may be delayed until the snow cover is small enough to allow the use of field

instrumentation. If heavy ground freezing occurs (>46 centimeters), this may effect gamma

readings. However, the relative site readings to that of background should remain the same.
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

This section defines the overall project organization, identifies the project team, indicates

each team member's responsibilities, and provides URS's approach to management of the project

team.

The primary members of the project team are listed on the project organization chart

(Figure 2-1). Additionally, this chart illustrates direct (primary) or indirect (secondary) lines of

communication and authority. The following is a brief discussion of the project team members'

responsibilities.

Project Principal (Vern Singh, PE) - Is the URS corporate officer who ensures that all

required corporate resources are made available to the project team to complete the delivery

order. He is the indirect (secondary) point of contact for the USACE for project communication

and authority. The Delivery Order (D.O.) Manager, Quality Assurance (QA) Manager, and

Health and Safety Officer will report directly to the Project Principal. The Project Principal will

be responsible for:

* Providing corporate resources for completion of the delivery order

* Resolving any issues that cannot be resolved by the D.O. Manager

D.O. Manager (Thomas Fralick) - Is the primary point of contact for the USACE and

all project team members. He is responsible for all assigned technical and administrative aspects

of the project. The D.O. Manager will be responsible for the following:

" Directing and monitoring the planning, coordination, scheduling, cost, and quality of

all tasks required by the project

• Coordinating staff and technical assignments for the project

* Ensuring that sufficient procedures and instructions exist for the adequate

performance of project activities

* Maintaining communication with the USACE to resolve any questions that occur

during the performance of this project

* Maintaining project files
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" Coordinating subcontractor activities and contracts

* Maintaining project QA and quality control (QC) records

Health and Safety Officer (Steven Sherman, CII) - is responsible for the creation and

implementation of the SSHP and all other issues on this project that concern health and safety.

He will communicate directly with the D.O. Manager and technical staff on matters of health and

safety. His authority comes directly from the Project Principal. The Health and Safety Officer or

his designees are responsible for:

" Ensuring proper health and safety training for URS field personnel

" Providing medical surveillance for URS field personnel

" Ensuring that field personnel have adequate experience and training with personal

protective equipment

" Providing guidance on health and safety data interpretation

* Determining required levels for worker protection

" Ensuring and auditing compliance with the SSHP

QA Manager (James Lanzo, PE) - is responsible for overall project quality assurance.

He will ensure that project quality assurance meets the requirements of the SAP and URS

Corporate requirements. His authority derives directly from the Project Principal and he

communicates directly with the D.O. Manager and the Independent Technical Review (ITR)

Team, on which he also serves as the team leader. The QA Officer or his designees are

responsible for:

" Project Quality Assurance as defined by the scope of work and work plans

" Adherence to the URS Corporate Quality Assurance Manual

" Periodic audits of the project QA files and documentation

Independent Technical Review Team (ITRT) (Duane Lenhardt, Phi) and

representatives from the URS Salt Lake City office) - is responsible for senior independent

review of all work products (work plans, technical memorandum, and all reports or documents

that make recommendations or draw conclusions) submitted to the USACE under this delivery

order. The ITRT derives its autihrity from and reports directly to the QA Manager. Through the
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team leader, they will communicate indirectly with the technical and support staff as necessary to

ensure that proper quality assurance is being performed by the project team. The ITRT is

responsible for the following:

* Senior technical review of all documents that are submitted to the USACE

* Ensure compliance with the scope of work, work plans and standards of the industry

* Ensure compliance with the project quality assurance requirements and URS

corporate quality assurance requirements

" Ensure that all project- team members know and meet the quality assurance

requirements for the project

" Complete an ITR form for each document

" Ensure that all ITR comments are addressed

Health Physics Leader (William Duggan, PhD, PE, CHP) will lead the Health Physics

activities under this Delivery Order. He is responsible for preparation and proper implementation

of the gamma survey plans and procedures, and for preparation of the gamma survey report after

completion of the field work.

Surveying Task Leader (J. Steve Boddecker, PLS) will oversee all day-to-day

surveying activities including records research, field survey, computations, and report/map

preparation. He is responsible for preparation and proper implementation of the land survey

plans and procedures, and for preparation of the site survey map and site description after

completion of the field work. If the gamma survey crew is not on-site, then Mr. Boddecker will

coordinate with the BWXT representative on site security. Mr. Earle Newman will provide final

review and checking.

Gamma Walkover Survey Field Manager (Larry Luckett, ClIP) has overall

responsibility for directing URS employees and our subcontractors on site. This includes the site

surveying team if present at the same time. He will direct the BWXT representative in charge of

site security.
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Technical and SuppoAýStaff - are responsible for completing project tasks assigned to

them by the D.O. Manager or his designee. They derive their authority from and communicate to

the D.O. Manager or his designee.

The technical and support staffs are responsible for:

* Performing all technical or administrative tasks assigned to them by the D.O.

manager

" Following all project work plans and the URS Corporate QA Manual

• Ensuring that all task are performed according to work plan requirements

* Ensuring the all quality control checks have been performed

Qualifications of most of the project team have previously been provided as part of the

Engineering and Design Quality Control Plan. To ensure that only qualified individuals perform

key tasks associated with this delivery order, personal qualifications are provided in Appendix B

for the Health Physics and Land Survey Leaders, the Health Physics Site Supervisor, and the

Health Physics Independent Technical Reviewer. If a project team member cannot complete

his/her assignment, then a resume of the replacement team member will be forwarded to the

USACE for approval.
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3.0 SCOPE AND OBJECTIVES

The overall scope of this gamma walkover survey is to generate coverage maps showing

variation of gamma radiation levels at the SLDA site. The gamma radiation data will be used in

the development of planned RI work plans. Details of the gamma walkover survey are presented

in Section 4.8.

The scope of the land survey is to establish limits of work and provide horizontal and

vertical control for field activities. Also included in the scope of the land survey is confirming

the location and elevation of the monitoring wells on site to confirm site conditions.

The project objective is to collect the necessary data, meeting the data quality objectives

established for this project, in order to cleanup radioactive wastes at the SLDA site as directed by

public law 107-117, Section 8143. The cleanup is to be consistent with the MOU between the

USACE and the NRC for coordination of cleanup and decommissioning of FUSRAP sites with

NRC licensed facilities (July 2001). The criteria in CERCLA and the National Contingency Plan

(NCP) will be used for site evaluation and remedy.
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4.0 FIELD ACTIVITIES

This section describes the rationale and procedures for all gamma walkover survey

activities, as well as the methods that will be used to collect the data. Anticipated field activities

consist of the gamma walkover survey and land surveying. Details regarding the gamma

walkover survey and land surveying are presented in Sections 4.8 and 4.9, respectively. Note that

certain types of field activities (e.g., groundwater sampling) are listed below as "Not Relevant"

because they will not be performed during this survey.' Field activities including sampling of soil,

groundwater and other media are anticipated in subsequent phases of this project and will be

addressed in the planned RI work plans.

4.1 Geophysics - Not Relevant

4.2 Underground Utility Clearance - Not Relevant

4.3 Soil Gas Survey- Not Relevant

4.4 Groundwater- Not Relevant

4.5 Subsurface Soil -Not Relevant

4.6 Surface Soil and Sediment - Not Relevant

4.7 Surface Water- Not Relevant

4.8 Gamma Walkover Survey

A scanning gamma walkover survey will be performed at the SLDA site to determine the

presence of gross gamma radioactivity in soil. This survey will be performed using a Ludlum

model 44-20, 3" by 3" sodium iodide (Nal) scintillation detector and a Field Instrument for the

Detection of Low Energy Radiation (FIDLER), both coupled to a Ludlum Model 2221 count-rate

meter (or equivalent). A Trimble Pathfinder PROXR global positioning system (GPS) unit will

record the geographical position and match it to the count rate at that location. These data from
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both probes will be combined with the GPS data and electronically logged for subsequent

download at the completion of the survey. A Ludlum Model 44-9 Pancake GM Detector coupled

to a Ludlum Model 2221 count-rate meter (or equivalent) will be used to scan workers for

radioactive contamination as part of the SSHP requirements.

The FIDLER is a thin NaI scintillation probe that is typically 12.7 cm (5 in.) in diameter

and about 0.16 cm (0.063 in.) thick. The thin geometry of the crystal enables the detector to have

a very high efficiency in detecting low energy photons (in the range of 30 to 100 keV), while

allowing the high energy photons to pass through the crystal with very -few interactions. As a

result, the FIDLER is very good at detecting those radionuclides that emit low energy gamma

rays. The typical FIDLER has a thin (0.03 cm [0.012 in.]) beryllium window, which means it is

very fragile and can easily be damaged in the field by grass, twigs, or other surface protrusions.

Because the detector is most efficient when held close to the ground (within about 30 cm [I ft] of

the surface), a thin protective covering will be used to protect the probe.

Background gamma walkover readings will be determined both in static (stationary) and

walkover modes. Several measurements will be made so that statistical evaluation of background

can be determined (mean, standard deviation, etc.). Selection of the reference location will be

coordinated with the Pennsylvania Department of Environmental Protection (PADEP) and will be

offsite but in close proximity to the site. After consultation with PADEP, URS recommends

determining the background data 'at the Gilpin/Leechburg Community Park located on

Pennsylvania State Route 66 approximately 4.8 km (3 miles) from the SLDA site. Additionally,

the background count rate will be determined daily at a reference location known to be free of

radioactive contamination. The results of this gamma walkover survey will be used during

preparation of the RI work plans to select locations for biased soil samples. In the absence of

positive gamma walkover survey results, other criteria will be selected for determining the

location of biased samples.

The walkover survey will be accomplished by slowly walking straight-line sections of the

site, carrying the 3" by 3" NaI detector and the FIDLER on a carriage similar to a baby stroller.

Both detectors will be held approximately 30 cm (1 ft) above the ground surface with a linear

scan rate of approximately 50 cm/sec (1.6 ft/sec). The field manager may modify this method, as

needed, due to complications with terrain and the like. The spacing between the straight-line
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sections will be about 1 m (3.3 ft). The count rate will be automatically logged during the survey.

At the completion of the survey, the count rate, matched to its physical coordinates (via GPS) will

be downloaded into a computer and transmitted to a designated URS office for input into a

geographical information system (GIS). A map will be generated that shows locations and

instrument count rates.

In those areas where it is not possible to use the stroller-mounted unit, a grid of survey

stakes will be established at a spacing of 9.1 m (30 Rt). Gamma measurements will be taken at

each station and recorded. The field operator will monitor the counter between grid points for

any anomalous readings. If anomalous readings are observed, then a more detailed point survey

will be performed to define the anomaly.

Prior to conducting this gamma walkover survey, it is useful to evaluate the sensitivity of

the two detectors for the contaminants and conditions expected to be present at the site. This

evaluation of the scan and static minimum detectable concentrations (MfDCs) can be used to

optimize the gamma walkover survey and maximize the amount of information generated by this

effort. The MDCs for each detector are dependent on the radionuclides present at the site (and

the associated gamma-emitting properties of these radionuclides), the manner in which the

contamination occurs at the site (in terms of expected areal extent, depth, and possible cover), and

procedures associated with conducting the survey (including the height of the detector above the

ground surface and walking speed).

An approach for estimating scan MDCs for gamma walkover surveys using NaI detectors

is given in Section 6.7.2 of the Multi-Agency Radiation Survey and Site Investigation Manual

(MARSSIM) (NRC, et al., 1997) and Section 6.8.2 of NUREG-1507 (NRC 1998). This

methodology was used by Cabrera Services, Inc., to determine scan MDCs for processed uranium

metal at the DuPont Chambers Works FUSRAP site. The approach used by Cabrera Services was

followed here to provide consistency of approach for this FUSRAP site. Adjustments were made

to account for site-specific differences between the DuPont Chambers Works site and the SLDA

site, mainly in terms of the radioactive contaminants expected to be present and the likely pattern

of soil contamination. The static MDC was evaluated in the same manner as the scan MDC; the

only difference in the calculation is the amount of time that the detector is held above the
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contaminated area. Current plans are to perform static measurements using the same two

detectors held about 30 cm (1 ft) above the ground surface for 1 minute.

The SLDA site consists of ten trenches that were used for the disposal of radioactive

waste from 1961 through 1970, and the primary radioactive contaminants are uranium and

thorium-232. The estimated uranium activity at the SLDA site is 6 curies and the estimated

thorium-232 activity is 0.06 curies (as given in Section 7.2.3 of the Site Characterization Report

[ARCO, B&W 1995]). The uranium-contaminated materials placed in the trenches are present in

a wide range of enrichments, ranging from less than 0.2% uranium-235 (by weight) to more than

45% uranium-235. The uranium enrichment is noted as being somewhat higher than would be

expected for low enriched uranium (ARCO, B&W 1995). Since more than 30 years has passed

since disposal activities ceased, significant ingrowth of radium-228 has occurred, and this

radionuclide is expected be present in secular equilibrium with thorium-232. In addition, small

amounts of plutonium-239, plutonium-241, and americium-241 have been detected at the site in

previous investigations, generally in the vicinity of Trench 10.

The wastes were buried in shallow trenches which occupy about 0.49 hectare (ha) (1.2

acres) of the 18-ha (44-acres) site, meaning that the trenches only occupy about 3% of the site.

Most of the remainder of the site is vegetated with grasses and annuals, and wooded areas are

present along the northeastern, southeastern, and southern portions of the site. In 1965, three of

the trenches were excavated to investigate discrepancies in material accounts of disposed

uranium. The materials removed from the trenches were placed on the ground and sorted. Some

of the exhumed materials were placed back in the trenches and the remainder was shipped offsite

for disposal. Two subsequent soil remediation projects were conducted in the 1980s to remove

surface soils containing elevated levels of uranium. In addition to waste disposal activities

(including the staging of waste materials on the ground surface prior to placement in the

trenches), portions of the site were used for storage of radioactively contaminated equipment and

material. Hence, there is a good possibility for relatively small areas of surficially contaminated

soil at the site.

Based on previous investigations and a review of historical records, the radionuclides of

potential concern at the site have tentatively been determined to be uranium isotopes (-234, -235,

and -238), thorium-232 (with ridium-228 present in secular equilibrium), two plutonium isotopes
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(-239 and -241), and americium-241. Preliminary remediation goals (PRGs) have been

developed for these radionuclides using the RESRAD computer code version 6.21; the

unrestricted release criterion of 25 millirems (mrem)/year given in 10 CFR 20.1402 was used as

the dose standard in developing these PRGs, which are shown in Table 4-1. Additional

information on the procedures used to develop these PRGs is given in the RI Field Sampling

Plan. These values are still considered preliminary and have not been approved for use at the site.

However, they do provide a useful benchmark in designing the gamma walkover survey.

As noted above, the most prevalent radioactive contaminant is uranium in a variety of

enrichments, and most of the radioactive contamination is in the ten trenches. However, since

there may be small areas of soil contamination on or near the soil surface, a gamma walkover

survey will be conducted with the goal of identifying these areas to support future site

investigations and develop appropriate worker protection plans. One approach for determining

scan and static MDCs would be to determine values for each of the seven radionuclides

individually. This would be appropriate given the highly heterogeneous nature of radioactive

contamination at the site (consistent with its use for waste disposal) and the fact that uranium is

present in a wide range of enrichments. However, since uranium is by far the most prevalent

radioactive contaminant at the site, it is more useful to evaluate scan and static MDCs for several

enrichments of uranium for input into the design of the gamma walkover survey. Three

enrichments were considered in this evaluation: depleted uranium (0.4% uranium-235), low

enriched uranium (3% uranium-235), and 10% enriched uranium. In addition, scan and static

MDCs were calculated for thorium-232 (in secular equilibrium with its decay products),

plutonium-239, plutonium-241, and americium-241.

The relative activities of uranium-234, uranium-235, and uranium-238 for the three

enrichment cases were obtained from a graph illustrating the activities of these three isotopes for

various uranium-235 enrichments. For a concentration of 1 pCi/g of total uranium, the

concentrations (in pCi/g) of these three isotopes (in the order given above) were determined to be:

0.38, 0.016 and 0.60 for depleted uranium; 0.75, 0.041 and 0.21 for low enriched uranium; and

0.88, 0.050, and 0.070 for 10% enriched uranium. These values are approximate, but are

sufficient for use in this calculation. The effective PRGs for these three cases can be determined

using the sum-of-ratios approach and are calculated to be (in pCi/g): 108 for depleted uranium; 94

for low enriched uranium; and 90 for 10% enriched uranium.
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The scan and static MDCs were calculated for the two detectors for these seven cases

based on the goal of detecting contaminated soil having an areal extent of about 1 n? (11 I f) to a

depth of 15 cm (6 in.). This areal extent corresponds to the planned procedures for scanning the

site, i.e., walking the site in straight-line sections separated by about 1 m, and is reasonable given

the previous use of the site (including the one waste retrieval and two previous soil remediation

projects). Even though the wastes disposed of in the trenches are highly heterogeneous, there

have been a number of surface soil disturbance activities since disposal activities ceased. The

area has been actively monitored and investigated for more than 30 years, and in two instances

the surface soil was remediated (removed). These activities have likely resulted in the mixing of

localized hot spots in the surface soil with nearby uncontaminated soil, increasing the size and

reducing the radionuclide concentrations in such areas. As such, there is no reason to expect very

localized areas of high radioactive contamination.

Analysis of previous surface soil sampling efforts has identified only 5 samples (out of a

total of more than 700) that exceeded the preliminary PRGs given in Table 4-1, with the highest

values being 278 pCi/g for uranium-238 and 236 pCi/g for uranium-23:5. For subsurface soil

samples collected from 15 cm (0.5 it) to 1.2 m (4 ft) below the ground surface, 25 samples (out of

a total of more than 150) exceeded the PRGs, with the highest value being 131 pCi/g for total

uranium. While very localized areas having radioactive concentrations significantly above the

preliminary PRGs are not expected, such areas would likely be detected using the approach

currently planned.

The results of the scan and static MDC evaluations are given in Tables 4-2 and 4-3, and

the detailed calculations are provided in Appendix C. As can be seen in Table 4-2, the scan

MDCs for the 3" by 3" NaI detector are about one-fourth to one-third of the PRGs for all

radionuclides except for plutonium-239; the scan MDC for plutonium-239 is more than 80 times

higher than the PRG, which is not surprising given the extremely low gamma yield for this

radionuclide. The scan MDC for plutonium-241 is less than its PRG, largely as a result of the

americium-241 ingrowth that has occurred since disposal activities ceased.

While the scan MDCs for the FIDLER are significantly lower than those for the 3" by 3"

Nal detector, the plutonium-239 scan MDC for the FIDLER is still a factor of nine higher than
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the PRG. Only the static MDC for the FIDLER (which is based on a 1 minute count) is

reasonably close to the plutonium-239 PRG. This points out the difficulty of identifying this

radionuclide at the site during the gamma walkover survey. Historical information indicates that

this radionuclide is likely present only in the vicinity of Trench 10, so it may be necessary to

modify the walkover survey in this area, e.g., by walking slower here than in the rest of the site.

The scan and static MDCs were calculated using the approach described in MARSSIM

and NUREG-1507, and include a number of approximations and assumptions as described in

Appendix C. These MDCs were developed to support the design of the gamma walkover survey,

and should be used consistent with the underlying assumptions associated in their development.

The scan MDCs for the 3" by 3" NaI detector were compared to those given in Table 6.4 of

NUREG-1507 for two NaI detectors having smaller crystals and the results are consistent,

considering the difference in crystal size and increased size of the hot spot (and, hence, longer

scan time) addressed for the SLDA site; both factors will lower the scan MDC. This is a good

check as to the correctness of these calculations.

As noted previously, the most prevalent radioactive contaminant at the SLDA site is

uranium. As can be seen by the information presented in Tables 4-2 and 4-3, these two detectors

are able to detect uranium at a sufficiently low concentration, i.e., at levels below the PRGs. The

FIDLER will provide additional information (beyond that which could be obtained by the 3" by

3" NaI detector), principally for americium-241 and the two plutonium isotopes.

Based on these considerations, it is concluded that the planned approach for conducting

this survey is appropriate for this site and will provide useful information to guide future site

investigations and support development of appropriate worker protection plans. The use of both

detectors during the walkover survey should increase the amount of pertinent data generated

during the survey without significantly increasing the cost of the activity.
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Table 4-1

Tentative PRGs for the SLDA Site

Radionuclide PRG (pCig)

Americium-241 27.7
Plutonium-239 32.6

Plutonium-241 892
Thorium-232 1.35

Uranium-234 96.4

Uranium-235 34.6

Uranium-238 123

Table 4-2

Scan MDCs and Tentative PRGs for the SLDA Site

Case FIDLER 3" by 3" Nal PRG (pCi/g)

Depleted Uranium (0.4%) 2.6 21 108

Low Enriched Uranium (3%) 4.2 24 94

10% Enriched Uranium 5.3 26 90

Thorium-232 0.20 0.56 1.35

Plutonium-239 300 2,800 32.6

Plutonium-241 21 280 892

Americium-241 0.57 7.6 27.7

Table 4-3

Static MDCs and Tentative PRGs for the SLDA Site

Case FIDLER 3" by 3" Nal PRG (pCi/g)

Depleted Uranium (0.4%) 0.81 6.3 108

Low Enriched Uranium (3%) 1.3 7.5 94

10% Enriched Uranium 1.6 8.0 90

Thorium-232 0.062 0.17 1.35

Plutonium-239 91 860 32.6

Plutonium-241 6.4 86 892

Americium-241 0.17 2.3 27.7
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4.9 Site Land Survey

4.9.1 Control Surveys

Site project control will be established and/or verified using GPS and record

Pennsylvania State Plane Coordinate Monuments established by the National Geodetic Survey

(NGS) Branch of the National Oceanic and Atmospheric Administration (NOAA). GPS base

stations, set at these record monuments and using static and/or real-time kInematics (RTK) survey

methods, will be used to establish on-site horizontal and vertical control. All survey work

associated with the control establishment will be completed as required by the USACE survey

guidance document.

The UTM coordinates will be added to the locational information in the database.

No new mapping is proposed; URS will use existing mapping provided by USACE.

All established horizontal control will have a positional accuracy of ± 0.1 foot. All

vertical control monuments established will have elevations accurate to the nearest 0.01 foot.

Should GPS be unable to meet the required vertical accuracies, differential leveling will be used

to obtain the necessary accuracies in elevations.

GPS survey techniques will be completed in accordance with methodology presented in

the USACE document entitled, NA VSTAR Global Positioning System Surveying (EM 1110-1-

1003). All GPS surveying will use differential techniques. Conventional survey techniques will

be completed in accordance with methodology presented in the USACE document entitled,

Geodetic and Control Surveying (EM 1110-1-1004).

4.9.2 Site Land Surveys

Using the established on-site control, URS will use a combination of conventional survey

instruments (total stations, levels, etc.) and GPS to verify existing monitoring well locations and

elevations. This information will be reported in Pennsylvania State Plane Coordinate Values and
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referenced to the North American Vertical Datum of 1988 (NAVD 88) for incorporation into

existing base mapping.

A project site boundary survey will be completed to determine the limits of the land title

of the subject parcel as well as those of adjacent land owners. Title records will be obtained from

the County Clerk's files. Boundary evidence, visible evidence of easements, and structures and

manmade items, will be located. Once the field work is completed, analysis of this information

will be performed against the record title documents obtained from the office of the County Clerk

and a boundary survey will be made in accordance to the standards established by the

Professional Land Surveyors of the Commonwealth of Pennsylvania. Boundary comers will be

established at comers where none exist. Table 5-1 contained in Chapter 5 of the USACE

document, Survey Markers and Monumentation (EM 1110-1-1002), will be used to determine

which of material shall be utilized. The boundary survey will be coordinated with the Real Estate

Division of the local USACE office.
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5.0 SAMPLE CHAIN-OF-CUSTODY/DOCUMENTATION

Not Relevant
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6.0 SAMPLE PACKAGING AND SHIPPING

Not Relevant
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7.0 INVESTIGATION-DERIVED WASTES

Personal protective equipment (PPE) such as tyvek, gloves, and boots will be removed

prior to leaving the SLDA site. The PPE will be scanned for radioactivity with a Ludlum Model

44-9 Pancake GM Detector coupled to a Ludlum Model 3 survey meter (or equivalent) to

evaluate the potential presence of elevated beta/gamma radioactivity. A Ludlum Model 43-5

scintillator probe will be used to survey for alpha contamination. The PPE will be disposed of as

non-industrial or non-hazardous waste if radiation levels are below 1,000 disintegrations per

minute (dpm)/100 cm2 for beta/gamma, and below 1,000 dpm/100 crn' for alpha (uranium),

corresponding to allowed removable contamination levels set forth in NRC Regulatory Guide

1.86. For field use, the count rate corresponding to that contamination level will be determined

based on the actual instrument characteristics and efficiency. PPE meeting this criteria will be

disposed of as municipal waste or trash. If the PPE exhibits radiation levels above those limits, it

will be placed in a 55-gallon steel drum and staged in the trailer on-site for subsequent disposal

with investigation-derived waste anticipated during the RI planned for 2003. Decontamination

wash water will also be placed in a 55-gallon drum for disposal.
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8.0 CONTRACTOR CHEMICAL QUALITY CONTROL

Not Relevant
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9.0 DAILY QUALITY CONTROL REPORTS (DQCRs)

The Data Quality Control Report (DQCR) is completed on a daily basis to document

quality control related information from the field. The Field Manager will complete the DQCR

during site work, sign the DQCR and submit it to USACE on a weekly basis. If significant

modifications to the QAPP and FSP are required, USACE will be contacted immediately. The

DQCR form is included in Appendix D. The DQCR will contain, at a minimum, the following

information:

* Work performed

" Equipment used

* Summary of Field survey measurements

* Health and Safety Activities and Action Levels

* Field instrument calibrations or calibration checks

* Departures from the QAPP and FSP

* Discussion of problems encountered and resolutions

* Discussion of field or surveying conditions that could impact data quality or usability

* Instructions from USACE or PADEP
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10.0 CORRECTIVE ACTIONS

The Field Manager will be responsible for identifying field changes to the FSP. He/she

will, in turn, notify the D.O. Manager who will notify the USACE within 48 hours of the field

changes. Examples of corrective actions may include resurveying an area where the data was

deemed unrepresentative.
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11.0 PROJECT SCHEDULE

The project schedule for gamma walkover survey is shown in Figure 11-1. All field

activities will be coordinated at least three weeks in advance with USACE.
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GAMMA WALKOVER SURVEY
SLDA

DELIVERY ORDER 10

ID

2

3

4

5

8

9

10

12

13

14

15

16

Task NameDuain Stt
Sit. Access Granted 0 days 4/14/03

Gamma Walk Over Survey Field Work 26 day, 4M4103

Mobtifation 3 .days. 4 . 114 ./0 13

Land Survey Feld Work 10 edays 4/15M03

Gamma Walk Over Survey Feld Work 15 edays 4/30103

Demobiization 2 days 5/16i03

Data Reduction and Reporting 1 50 days 5MO/03

URS Prepares Internal Draft Report 10 days: 5/20/03

rR i 5 days 6/4/03

URS Issues Draft Report to USACE 0 days 6/103

USACE Review Report 15days 6/111/03

URS Rec eves Co.ments on Report 0 0 days. 7/1/03

URS Prepares Response to Comments and Change Pages 5 days 7/2/03

URS Submits Responses and change pagas to USACE " 0 days Is 718/03

USACE Reviews Responses and Change Pages 5 days 7/9/03

URS Prepares Final Report 5 days 7/16/03

URS Issues Final Report 0 days 7/22/03

..USAGE A pts.Final. ....Repor 5ay.. .................................... . .A cc pts Fin l....r 5 day 7/ 3/ 3...

• ml'•r ] r)•--•m h=• i _l=imlmru M=,rru ifu 4.r I An.il I .kin,=ovember I nu i Fel i Arwil i M June!!L
.hili , An,.

...3.11..1...!.7.1 2.45..lK.L.8.[i.5[L .22i.29. 5...121191261. 2 1 9 11.[6.1 231.[2.1916g.12(.l:3 30.J 6 ].[j 4t 1I2 1d~i.i11J.25 L1lJ!.4.51 J2219 113120127'.3 •][3

1. 11 ,2 1... i
M4

~7M

I

FIGURE 11-1 Task p Progress Summary I

split I i i k e b s cileston. .
Note: Initiation of field work dependent on obtaining site access

Page I Gamma Schedule
Page 1 Gamma Sd~edule



12.0 SAMPLING APPARATUS AND FIELD INSTRUMENTATION

The gamma walkover survey equipment is discussed in Section 4.8. The land surveying

equipment will include the Topcon Total Station Model 700 and 701, Topcon Automatic Level

Model ATF3, Trimble GPS Equipment Model 4400, Trimble GPS Pathfinder ProXP, and various

rods and tapes. Appendix E contains the calibration and operational procedures for all field

instrumentation that will be used during the investigation.
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DEPARMENT OF THE ARMY
SUFALO PSIMCT. CORPS OF ENGINERS

1776 NIAGARA MW
BUFFALO. NEW YORIC 142V-3199

*/tPdO

MM O €o ,tu I I SepTember 2002

SUBJECT: Solicitation No. DACW49-02-R-0047, Contract No. DACW49-0l-E6..O01-0009,
Modification 03 - Modification to the Parks Township Shallow Land Disposal ka, Data Rmiw & Data
Gap Analysis

Ul.S
282 Delaware Avenue

*Buffaio, NY 14202

Gentlemen:

You have been selected to submit a price proposal for a modification to tie above referenced
Solicitation for Data Review & Data Gap Analysis, Parks Township Shallow Land Dispoul Area
(SLDA).

You are: requcated to submit a pric proosal for The performanice of all wzrk in accordance with
the enclosed Scope ofWo. Your price proposal should be in suf•icien detail ' to peuit an analysi of
all labor hours involved in this o iludig any additional expenses such as, but not idted to,
supplies. Your proposal should be submitted in svufic ttime so as to reach this of-e by 12:00 PM on
13 September 2002.

Award may be made on The basis of the initial proposal 'without dtsuion, or may be subject to
finherneoitns

Sincerely,

Moir A. Restail
contract Specialist
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RJ~S~P
US Army Corps of Engineers

Scope of Work
Project Work Plans, Acquisition of Field Data and Technical
Support for Shallow Land Disposal Area

Authorized under the
Formerly Utilized Sites Remedial Action Program

Shallow Land Disposal Area
Parks Township, Armstrong County, Pennsylvania

Prepared by:

U.S. Army Corps of Engineers
April 2002
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1.0 INTRODUCTION

is Scope of we* (soW) delbnates req=uf ,ts for prqect work plas acquisition of Aeld dam, and t ,chnic
support for the Parks Townsbip Shallow Land Disposal Ana (S.A). All work hi to be p'rforned in accordance
with ft Comprehensive Environmental Response . ompsadon and Luibly Act (CM ,C). TMe United Sma
Army Corps of gnesr (USACE) completed a Preliminary Assesment (PA) u the fi step in th CERCLA
proc . imitd Data Review and Dam Gap Analysis bah& lo been performed and al ealits from that analysis

:ill be utized In ro completion of tde rasks oulined in this SOW.

The Conutrcor shall provide all labor, matera equipment and labotory facilities neces &r to perform ibe
-servic described below. The Conra farmish the requmd personnel, equipment, instruments, and
a ausporrin mmssary to accomplish the required work and furnish t the Government didt, aporis, and all oth=r
material developed. During the execution of th work, tm Conctwr sa provide adequift profissional
supervislon and Quality Control (QC) to assue d accurapy, quality, coapletenss and poess of h work.

1.1 Site Strategy and Objectives

Public Law 107-117, Section 8143 drets t USACE to cean up radiok ive wastes as t SWDA cousisrent with

t"e Memoradum of Undersmta g (MOU) bImten the United Stas muclear•1eg ,atry Commission (NqRC) and
de USACE for Cooination on Cleanup and Decommissioning of the Fommdy Utilized Si•ts Rmedial Action
Prognm C• SAP) sie with NRC-liceand faclifts (Yuty, 2001). Tie strategy for th SILDA is to addrss all
radioactin evmat a o dem as directed by congress. The straegy will follow Tlb process defined in CERCLA. The
acsre in CERCL•A ad the 7ariozrn Contingcy Plan (NCP) will be used for sfe aluation and mmedy.

Pilect-specific Data Quality Objectives (DQ0s) will be develope. Based on hese objectives, the Conactor all
Pra A PMcjc Woik Pla, Sampling and Analysis Plan (SAP), and lalWt Safey, and Fadial.on Protection Plan
delineading the methodologies, staffing and reprn protocols to be used durng the R=mdiWal Investigtion (RM.
These work plmas must be submited to and accepted by dwe usACE before impleentatior of th plans

noe gal ddnin the execution of this SOW t generat datm of knoiwn quality for the Intended usage on the gmrs
attempt The data shall be of suffcien quality and quantihy, with qeintion levels low enough to meet pweur
standars, Applimcble cr Relevant and Appropriate Reqrcments (ARAIs), and rnrcdi•ti= •oals.
2.0 ST DESCRITION

The SLDA coniss of ten trenche srad over an apprximataly 44.=e area. LTh total trnach sifaco-are is
pox y 1.2 T7 man s movwed t times pe year and c be described as a ps-covaed fild, The

site is LIKcd and posted to prevent public access. The trenchls ame separated io two gendral anau, me aga
contn•icn a hes I throq& 9 and a second ar•e containing trench 10. The lnd slps downwrw d fom S
southean (enchs I through 9) toward the narthwest (trench 10), resulting in a chang in eletvazod of
approimately 115 feet over a distance of approxiw e 1000 fet. Several S.DA, as m&ps aW presented in
Appendix Q.

Urnumadwaste consistig of process wastes. equipmemt scrap, and vash kro the
neauty Apollo muce fuel fabrication facilt wre dispomed of In de SLDA between 1961 aWd 1970. The uraniuri
(U) in fh trenche Is presen a= v'rious levels ofe from dpleted to highly enriched. Americium (Am-
241) and Plutoniam (Pu-239240/42), whose presence is aributed to th storae of eqripa= used in the Park

Facility, have be•n detected In soils in the wench 10 ara. The Apollo/Peiztyprocssed urnum " to x lessr
extent, thrium. rossing operations included th ConMVion of uanuM hb Eluorlda (U-P4)o uraum dioxide
(U1O) by the asmoWlum diurain prowess and subsequent metallurgical ad em i processes to produce uanium
poduMc and e componerts. Typical produc included U matal, UO, C UC2, Th0i, ThOz -U%2 , and UC-
TheC poduced as ltered pellets, powder, and ohe particule fom.

Wast types cosstd of pro=, wa (slag, cru;lbles, spent solvent, umcovemble sludges, orpn liquids,
debris. O.). labCay wastes (Sanml viaseant vis, eCa.), old or broken equ*p=nt, building maeIa,

II•JSR d SA-= USAw
FUVSW W=SDRWO'LA -RI0~l4FSPPRD.SWdi.aldj~ SOW -RNIM RPOVAAWV q w W• • .... • • m
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prooteve cloth~g, g8enel maIn Mnance mars (paint oil, pipe, used labricants, solvents (pcb oothcne,

meyl1ene chloride), etM), and trab (shipping containers., payer, wipes, ea.). Some of the wastes were In cardboard

MWd mciii dMemt . omi e were WgWd, and SeO=, paricularly pieces of quoipmeat and building materials, were

placed In U.ches with no special packaging or containm.

Land use surrounding the SLDA site is mixed, consistg of medlum-sized rsidential communities and individual

rural residences, small farms with cropbans and pastures, Idle farmland, forestlands, and ligt industdal ar•s. The

closest community Is Kkimere, whichs b odien: to and to th south of the BLDA. Some aesiden=es within this

communitY am locaud within a couple of hundred ffec of the SLDA. These, residencs are not directly

downpuidier of doh site with respect to grundwater and surface water flow. A resturant and a small industrial

somplax ar located north and witda a mile of the site. Three m'r gas pipe.lnes uavars: the area two ame owned

by Apollo Natur-l Gas Company and ons is owned by People's Natural Gas Company.

Th former Parbs Me Fabrication Facfily, also owned by BWX Technologies (BWX), $ns the SLDA property

to t north. = I fat and the SLDA were included under the sam NRC license until 1995, When the license

was divided and each • rea became licensed individually and separamly. 71M Parks Facility ecoisted of three
buildi•gs, all of wich have be dismantled. De.omuissio fg cfthe Parks Facility Is completed with the

exception of roouin monitoig activities.

&0 DESCRIUMON OF TASKS

A cost estimate for Utus~ 1. aj 3.1.1. fa5 and 6 wilbe prepaed scparaty om. fht remaining items in TR A

co proposal for Task 3 will be prepared at a later date, as direcied by the USACE.

3.1 T __: Quality Control aud Independent Technical RAvlew Plan

Mw. C~uonttor shall prear an Eugineerng & Design Quality Control Plan (E&D QCP) ma defined in the base
conact to cover development of all products descr'bed in ihis delivery order. An B&D QCP is de Contracmts

management plan for executon of al aspects of the canacL It describe the way the Comtrctor will produce the

delvebes and the stps ta will bc uken to control poduct qulity, iL., die Design, Enkern Dbnwingsp and
die ndependent Tehnical R~eview (M ) required under d conuuc for Whs project. A lift of items that would

normally be in the E&D QCP is Included In- ppendix A. Pleame uote Ahx nu plan applki to •e overaUproJec&

and Ir nor pan Af Me doamzemn Ma wi be prepvardfor pltry control mad qualty = maur•ce of jumple ocqul.on

and anafyt.

TMe & QCP shall p f and document he policies and procedures dte Cmnac willaollow in performance of

his SOW. It must Inelude, at a minmonm, the following:

SPemonnel rmonsibilities and qualificatons,
S I ons nd 6 a, and

* Project schedule.

Tbe Contractor Is required to specifically iden* tif individuals responsible forpod th e~ US:%fr and
Enhdial Protection Plan and provide; a detailed description of their qualifications *esoe

The Contractrs goal shall be to submit a complete and technically sound document, ~s c~~erer
sUfIcens for appoval upon 1Ina review by fte USAC& To accomnplish -hIs, iieVnrcorInorgd to
contc fth USACE Proec: Ifianager and MSACE Pztiect Pngnee(s) durn deWomaro h umtaadto
discuss Issues such as nierbodolqy, regulation interpretation, Mt wihrlevn&ehia a

The Cantrato shall peform an frM of all dcument identified in -Appendi B as reQurn 11 rtR v~w anid
attah an TrM Ccr~cdolnzo to new transinitirls of documents be=foethy Maresumitte-d io 'b. P$AC for reviw.

I I - 1 1, + ý In O ,I

T do not nod so be pelfomed for resubtaured docummans. Ie•d will f sm the

aprovd d sg• d apropria o technical iteria for functdon, reliabily .aty. Al M,!is not for

Value assesment or value engineering. such comments may be a mnAtua outcme of t&e 1view. Those cmet

Sh~w adI~sI ra.2 USA=E

FUIe hJm SWAo.1m, RPPmo+ 5 A*5 m¶LlflW.W A m mflW - = D+umm~v .. ~ n~-
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will be considered suggasdons, and W not require a forma responso. Performance of the =Th should noa be

accomplshed by the sam= personnel that produced the product and personnel performing d! FiR Mmust have

diffeact sup=vision than hose individuals prodocin the product. This is to ensure a truly indWependent'
technical rview Is accomplished. f the Contractor elects to have the reviw done by notler agency or fim. It

shall identify that agency in te E&D QCP. Upon completion of the M T drho Contrac= sdall mw to USACE a

Certificatc of Completion signed by the rviewer(s) ( Appendix A), along with responses to commonts receved.

Ploms sige Mhat labor hours assocared with rhe 7h qf docwnerns should be esftiaed wfthn the ;ask arxrovlared
wish OW document d ame wig& ts task

3.2 Task 2: Project Work Plas

ike project work plans shall be comprised of. a Healfth Safet &Ad Raditon Protection Plan, a Field Saropling Plan
and a Quality Assur Proje PIM. Tese plans shal include all proposed field atvides txcut a nmpa
Z&U=vei mwayve. for which a senarate set of tlea shMfl be prod' The ga•ma wulover survey work plans
shall contain all applicable secions ofe dprje work plans rlaed (only) to the excutan ofthe survey.

A Tc•lhIcal Prect Plannig =TPP) meeting was held to frther define project-specific DQOs. Detailed mnges
shal be presented in io project work plans on bow data will be callocted to Mi dam g• . Results of the Dam
Revew and Dat Gap Analysis, performed nder a separam deliver orda, sall1 be ineorpcmaed and made an
integral part of the WoR k Plans. Key elements do RI .quirin additonal data may Include, but are not limited
to: waste chbacrizalno, possibility of mine subsidtace, ,,•ure and extont of coaraminAron, conceptual model,
and fate and "arspo of contamination. The proect wozk plans must be accepted by th USACE plior to *h
co-m-encemt of any fieldwork.

3.2.1 TMc 2A1 Halth, Safety and Iiahlaton Proftection Plan

The Convator shall hav In place a sdary and ath prognam tat maet 29 CFR 1910.120(b) nquiremeaft. The
Conrao shall also prepare and submit a Sie Safety and Healh Plan (SSHP) that follows the exact oudine of all
elements (nolung radiation protection requirmet) In Appendix B of ER 385-1-92 (U=AC 1994). The
Conurac•rr b to submit an original SSIP documnt that Is dsh specific msad written only for this sire. No 'hoff-d-
shelr SSHP documens are accepmble. These plans omst be reviewed by USACE person=l pdar o performance
of field activities, including mobhiution. These plans shall Otnform to all appropriate USACE guidance, incling
but not lm' to ER 585-1-92 Appendix B, and hnginear Manual (EM) 385-1-t (USAC1 1996). USAC.
guidance for preparaton of site-specific WiH~iwill be pwoided to toe Coatractor upon requesta The radiation
proction eledam shall be included as a sepave document called fhe "Rad on PYoection Plan" (MPP) and shall
be included as an Appendix in te SSP.

The Contraco will design an Activity Hazard Analysis for all field actividies in accodan= wih die USACB S&ay
and Hcal Requhrments Manual, EM 385-1-1 (USACE 1996cX Figur 1-1, page 4. This •tvity Hazard Analysis
shall bo included In the SSHP.

The Contractor shal comply with all otha appmriate and applicable rosulastons ; whl chIni•2de buSarme not
nseucsrily limited to: 29 CPR 1910.12 Hazardous Waste and Emergency Rosponse a 10 C oR 20, Standards for
Protection Agains Radiation; and 49 CPR 172, Hazardous Materials. Tha Conftactor shall also comply vish any
facili.y-specific bhealth and afety pocdrs maaed by dt site owner.

The Contrwa shall utilize he servics of a Hcalth Physicist certified by the American Board of Health Physics
(ASIM) with 2 yea eperience In radioactive waste handling and disposal operations. The Cedfied Health
Physicist (CHP) shall be responsible for preparing a site radiation risk evaluatio and the development of a
Radiaion Protcon Proraxm for ineluaion in the SSHP. 7e radiation pixdon prog= shll be dvelopved,
documented, nd implemented in a manner th;t ensm"e the program is coammeusw with dhe scope and extent of
activities, and is suMelens to ensure compliance with the provions of the applicable standards. lip CHP Is not
reqaired on sire continuosly during the project, but must be om site at leat 25 -pe o 'ho total field operat

time. The CHP must be available for consultation wish site personnel and far -cmerecies.

Stillw Lndispsa Asa - -.:
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3.2.3 ,M•.212 FIeld Smpling PlU and Quality Assurance Project Plan

The Conractor shall pepare a Feld Sampling Plan OPF) which specifies and provides for documentation of dt
data collection program. Tie Contractr Us required to ftavidejusdfication of why each data sot Is necessary. The
F shall also include plans for mobilizing to do site, as well as plans for disposal of invesigative derivod wasm
(IDW). Tia FS shall be rviewed by the USACE before work commences. The Con acr shall se the USACE
publication ettloed Meiraments for 6a Pre•aration of Sampling and Analysis Plans, ME 200-1I-5 (USACE
2001) and Muld-Agezcy Radiation Survey and Site Investigation Manual (MARSSUA) 20010 a gidance in

eparing the FSP. The Contractor shall aloprovida to their Budffao Disuict approved laboramoy a copy of ft
USACE analytiad "SE document, as listed in die refernces sectionl of this SOW (USACE 199"d). The
Contrac•to shall also use the B"S LL docun= In devcloping the FSP and Quali Assunnce Project Plhn
(OAPR). Tho Contractor shall coordinat with the USACE and ft sie owner to address al potential site
constraints or other factors dmt may Impact site characteaion activides.

7U Conraor shall also prepare a QAPP, which shall be reviewed by dtb USAC before woark commenes.
Ouidelines fer QAPP preparaond also given in EM W0-1 SAC 2001). Together the VS and the QAP?
constitu•e se SAP. ft =grb e noted Ow the QA.PP dew.rIbed hereb a•pi•s oly to data &."quUsWn a•d wzads
and Ir no: pafl of the B&D QCP described 1A Task 2. 77w QDAPP mad 4he £&D QCP ane two ueparare documents
with dWrmt names andpurpaos,.

3.3 nak 3; Acquisition of Field Data

In an effor to mnure the production of high quality chemoicul and radiological data th= satisfy dhe prqjacr~pccific
DQO.% Mt 11101-.263 (USACH 1998a), including (Appendix A), and WARSd[ 2000 will be utilized
to complet tis usk. The Coptator shall be responsib for disposal of all WDW. which mast be considered and
casted in h•e Coa= -'s proposaL One the work plans are reviewed, she oMractor shall implement do darn
acquisiion plan for all nccessary activities. Any istallazion of soil brings or monitorin %Wls shall comply with
EM 1110-1-400Q, Monitoring Well Desig Insalation, and Documnentaton at Hazardous, Toxic, and Radioacdve
Waste Sits (USACE, 19980).

The Cuaco Is reqirod to comply with all provisions satd in she USACE Right of E 'qrt (ROB) for SLDA
while an their propy. FmPdh, de Cnrator mnst be in accordance wkh all safy protocols. as directed by ihe
BWX= site manager, and BWXrs Health, Safety, and Wadaton Ptosectiou Plans.

The Contractor is required to pay a BWXr employee to provide sie semcurty during all die vidAork a the SLDA.
The cost for tUs employee will be incladed in the Mnac s cost pro a for ths tast This BWXT employee
will unt have aathority so dire the Contractor's activities.

All laboratores that provide analytica s=rvices on environmental media for she putpose of daumo.ating
compliame withe sdoa's laws must be registered with and aoredited by the Pennsylvania Dqarunam of

roymental Prpton. Thaeriefo Contractor is required to employ a laboray dt moet hids requirewnt.

The Contacor shall propose field activities for the following areas in theo IP for USACE agcptance.

33.1 Du.l k S3il

The Contrac= Shall propose tho number and placement of soil borings, and fte• alytas of concern. This shall
include surface and subsurface soil sampling. The combination of istlng data and the dwA collactWd for tids task
should be adequate to delineat the na=e and etant of contambiation at the site, defne fare and tansport of
m sr and meet other requirements as specified by de USAC. This work shall be pe"omed in accordanc
with secions 3.3.4.7.8 Subsface Soil and 3.3.4.7.9 Surface Soil and Sediment of EM-200-1-3 (USACE 2001).

In order to aid the selection of gsol sampling locatons, a gamma walkover survey shall be peomed at SLDA pior
so dt cnt of odier fildwork and sapli U.T contractor shall proposo the amont of survey

aF=ow17id DLu. AMsh 4 -OA
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coverage, In the separate gamma walkover survey work plans, as described In Teak 2. Wh'=e possible, gamuMa
activily d=n will be coileoted concurrently with slobal positioning dam.

3.3.2 7jg Groundwater

The Contramor shall propose Me number and placement of groundwater samples and addidtonal monimti wells,
and the andytos of oncern for each proposed ample. The combination of e'ising damt and ft dam collected for
tids tk should be adequate to delineate th nasture and extent of contamination at the sir. defne fate and tnsport
ofmatarIals. and meet adh requirments apecfied by the USACE. Tis work sbhal be performed In accordance
with section 3.3A.7.6 Groundvater of EM-200-1.3 (USACE 2001).

l3J-'ZaukiC.3 Surface Water and Sediments

The 6onwra shall propose he number and placement of samples and the analytes of concern. Hare, too, d
combination of existing data and die data collectd for this rask should be'adequate to delintiate niaur and cxent
of contaminaton in the s"e deflne fare and transport of mnauerals. and meet othe requirements as specified by the
USACE. The task shall be performed In accordance with sections 3.3A.7.10 Surface Wiatr and 3,.A.7.9 Sufac
Soil sad Sediment of EM.200.1o3 (USACE 2001).

M.SA 3 Trench Characterbatlon

The Conactoe shall propose activides needed to furmhe define tnch volume, conaminared soil volume, and/or
mtch contents. Thse activities should aid in ft deltwAon of fth naue and exient of coamination, and should
be adequac to support development of remedial alemnatives and cost edma.es during dto FS.

3.3.S Task j Other Aefivities

If need is deamzrined based on the resuls of dso dam review and data gap analysis and tf WP meet, th
Conractor shall propose any additional field aczivites in the PSP for U$AM approval Activities to evaluate doh
possibiiy of mine subsidence and min saf:t issues may be included In tids category.

3.4 u 4. Community Relations Support

AlthughtheUSAE hs pincpalresonsblIsjforcommunily relations Activities, she Cclutractor shall. assist fte
USACEn u request by proidig nfrm-tio•oerding site history, participaft In public meetings, preparing
writen zwerials and displays, and providing other support as requested.

The Contractor shall also assist Buffalo District USACE by Inverfsacig with odier agencies, Conorctors,
distcWdiv s within dto TACBsaven nt offidals and ors-gai ons/lndividuals as requested. Assistance
shall include but nobe limited to providing informaion regarding sire histry. discussing data acquisition
tchniques N a on results. allending meetings and forums, preparing written matedals, prese dons
and displays, conducting in•weews and providing other sufport as requested. For cot esticnadug purposes, the
USACH assumes thar a total of 250 labor hours a assoclated with this task. This Includes mianageumd,
professional, ad nn-proftsIonal labor categries.

3.5 Task S Technical Support Services

The Conactor shall provide do necessary labor so provide technical support sxrdccs fthruhout the performa
of rids work order. These services may iklude ensneering sup , heah physicist suport, and ode c
support as required. For cstmating purposes, the USACE assumes dt a total of 500 labor hours are associated with
this task. This include management, professional, and non-professional lbor categodes

PUSRAP RiJSLDA~*tlWDý LDA-.R WSlO4W-t2.doc SOW. ftiIWPP/ROD/
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3.6 Task g Database Development

Timed conversion of historical da= to electronic database format was awarded under a sevarate delivery order.
The rnaln bistorical dama shall be imported or manually amred hnto electuonic databast format- Approp•ize
Quality Assurace/Qualk Control (QA/d checks shall be applied to ensure accurate conversion.

4.0 SUBMITTALS, PRESENTATIONS AND COMMUNICATION

4.1 Submittsls

AlU = epo prcsndng daa, mnalysis. and Ieo edations s be prepred in the following mndard forma A9
site dawinu shall be of e -g-ing quality with suffdiet deftil to show intevmledons of major festumr on the ft
map (Le., north arows keys, scales, etc.) Whae drawings we required they shall be folded, if necessary, o 8-12'
by 11'. A decim• a parAaphing systemsalal! be used. Tw reports shall be submited in hre•-l • hardoover
binder. A reort dte page shall identify the report title, Me Conrator, the USACE, Buff•lo District. an he dam.
The Conuator •denMoadon Al not domint dw page. Submirals shall include incar•p'•mo of all prevonw
review conuaan as well as the disposition of vach conmme. In addition to hard copies, gR ll mu bmit shall also
be provided del onically In Adobe Acroba Poutble Document Format (1D1. Also, all twiinal files, inclding,
but not limited to, documents, databases, and model ouw shall be provided to d= USACMIf requested.
Doctunents should be screened for potential violation of dhe 1974 Privacy Act prior to submittaL

All gospas dam collected and gnawed under tdis SOW uoll be submitted to do Sff-lo District in Microsoft
Access format Te Contractor shall cresat merdat for this project in aocordanoe with di, USACE document
kPo i, Guiddace and R-,qurememn Or Gempadal Dar and Sysamns, ER 1110-1-8561 (USACE 1996b).

Drawing file s&Wll be compatible with Micros•adon 9SSE, zunnfng on an Intel Windows 2000 Plaorm, withou any
uanslation by the Government.

The table below presents the approximate number of copis for each docmentr version exa wil be required.
Addkional copies may bo roquhrvd, ad shall be tundshead by the Contractor w addresees as requested by the
USACE, Some copies Indicated In fth utble may be sent to alternate addesse as directed by the USACIL
Following each submission. comment; geneaed as a resuk of review by tie USACE and other applicable parties
shall be hIcorporned Into dte followin or final dr&t Also, refenc Appendix B for dditonal guidane.

Addresse Version/ Electronic
Ravewer Compact Din - Read Only

Memory (cDMROM)(Copies)

U.S. Army Corps of Enginer Cx/IT I
A SLDA Pqocct Manager
(Dilip Ko•63n) s____ _

1000UbeMAe.'
Pimtburgh, PA 15222.4186____________

U.S. Anry CWp of & es CX/IR 2
Atto: SrDA cermEngiueer
Vanna Hummel or Dvid Frovdihm) SttIukOhOlder 2
1776 Nlapra Sure
Buffalo. NY 14207-3199 Final 3

/0

- t m s ear mnfnn nm
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4.2 ConunnDcation

Good cmunmuctilon between the Contactor and the USA is esential to deliver qualiy poducs and ep die
pr•ject on schedule. Aectodingly, the Contractor is encouraged to conma USACE pervson... with question, and
requred to advise the USACE about problems and delays as soon as they arise. In addition, weekly conference calls
with USACs projeca peronnel wilt be held o discuss poect progress. Weekly hours esadmaes, summarized by
task, Shall be submitted o the USACH. Monthly meetings, involving addtoal SLDA WRem members shall be held
as determined scessary by the USACB .

4.3 Field Reports

Da11fQualfiy Control Reports sball be prepare both in doe &Wl and in the laibmrtoiry (shauld laboratory work be
required). These reports shall be compiled weekly by the Cotractor and made available to the USACE as

The U S•C poJe engineer ll be notced imrediarly of significant Froblems with sampling, well installaton,
instruent calibation and labmatory analysis, Mi noification U to be followed by a lettr so se Cotracting
OMc width Ove wording days of the discovery of th problem. Repos shall derail the solutions areed upon
width de proJect engineer and corrctive actions taken. The Contractor shall also mintaimn a fde of d= reports, and
submit them as an appendix oto di final rpcr..

4A4 Public Affairs

The Coacuto shall provid a fot she prior to fte e•waem eniem of .my eldwork outlining the acdvives to be
done at the site. Based on this fact sheez the USACE will augmet the sits Communiy RelWtions Plan (C:P) to
acilite community reladons between the community and the regulatory agencies.

The USACE has sevveral goals in tgompceuto of the CRP. These goals Incude: keep in nterested parties
ifnrrned of on-sie activities, cting issues of conccrn to affected indviduals and grous, reponding to thosc
concerts, and ideaffyin; opportunities for Input by affected individuals and grops.

The USACE will conduct community melatins actIvitiba designed to irn fomth public of the natare of die
envlronmenal problem, ibe thna he problan could pow, responses considcration, and the progress beiing
made addressing de problem. ue Contractor may be required to attend and participab in public meetngs as
specIfed in the task lIst.

4.5 Preparatlon of Proposal

The Contracr shall prpar cost estimates based on work usks as pmre d in tds SOW, and list all assumptIons
an which the com estimate was based. A cost estimale for T~aWk 1.2. 3.1.L d,.5 and 6 Will Ie prepare sepan*el
from the remainin Itms In Tu. A costpropsal for•Tsk S will beprecpad at ater da, as directed byth
USACR.

5.0 PROJECT SCMUL

The fonlowing amr Wagt dat for activities de=rbd in this SOW.

DeflierahlefAcOn me

E&DQC 14__ __

DitiueGam= WalkoVer Survy PlanS to USACE 18
DLstrbut Revised Gamma Walkove Plan t Property Owner 461
BEcueGmmaam Walkver Survey 70811
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vemble/Aiot (•Calendar after aotice to ro d P))

Dis..ibum P4= Wrk Plans mm & USACB CX Teamus 30
Distribute Rae Project Work Plans to Stamw/Stakeholders for 113

R10
Findl Work Plans1

Field Work 218-274

6.0 1 F EC

Rnfe"rne include, but are not limited to, fte Moowing:

10F•20. Code of Federal Rguladons, Thie 10. Put 20, January 1999.

29CFRI90.120. Code of Federal ReSul•aons, TWo 29, Pla 10 Section 120, July 19•9.

49CFR172. Code of Fedad Regulations, 7de 49, Part 172, October 1998.

U.S. Army (USA) 1991. Deparent of e Army Pamphlen (DA Pam) 40-578. Heakh RUi zwskwm t Gudance
for I•surflaton R.moradon Program and Formerly Used Deifnse Skis.

USAC 2002. Psreminary Assessmast, Shallow Land Disposal Anan, Parks Townskip, Arzastrong County,
Pennsylvania. M=b 200M.

USACE 2001. R - I ets for me Preparion of Sampling an Analysis Plans, EM 200.11.3, U.S. Army Corps of
REgnsers Feheuai 2M0.

USACM 199a. CorW of ngie Gude Spe.F la* Wfr CoMunMct"o& Section 013O51, qft, iealW4 and
EMergency eonse (HRW/S, U.S. Amy Corps of ng es. ebruay 199.

USAC 1999b. EM 200-1-4. RfrlArnwneiwHandbo4. Volue I: Human Health a aso FnaL

USAC 1998La. Chaemcal Data Quaft emm fir Hatadous, Toxic, fldiowdve Waste Remefd Aedvit.s,
ER 1110-1-2•• , U.S. AM Corps ofangineces, Apt 1998.

USACE 1998b. Tiebical Project Plannlng ('1P) Prmccs, EM 200-1-2, U.S. Army Corps of' uSineer. August
1998.

USACE 1998o. Monioring WeBl Desin, Insudlation. Wnd Documenution at Muzrdous, Tczic, and Radioactive
Was jrtes.EM 1110-1.4000. U.S. Army Corps of nineor'. November 18.

USACE 1l9.d. "SHEL" IUterim Chemical Dam QualiyPywi(CDQM) Policy for USACH Hnztrdous,
Toxic, and Rad•lictive Waste UMTRW) Prject, U.S. Army Corps of Engnees, 1998.

USACE 1996a Risk Assessment Ehnflbo)o Volume n- Env•o=t, Evalutio, EM 200-1-4, U.S. Army
Corps of Enhmes, I=ua 1996.

USACE 1996b. PolIcies, Gudace, and Reqkements for OCospadal Dat aud Systaes, ER, 1110-14156, US.
Army Corps of'nglners, August 1996.

USACE 1996c. Safety and Healdh Requirments MUal ]EM 385-1-1, U.S. Army Corps of uglnees. Setbe
1996.
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USACH 1994. Safety and Occupadonat Health Document Requirements for Hazardous, Tozic and Rad:ioaWve
Waste (HTRW) and Ordnancc and Explosive Wae (O•W) Activities, ER 385-1-92, U.S. Army Corps of
Engineers, MAab 1994.

MARSSIM 2000. Mold-Agency Radiadion Survey and Site Ihvesiga•t•on Manual, EPA 402-R-97-016, U.S.
Environmental Prowcdon Agency, Decembcr 2000.

USEPA 1999. A Guide to Preparing Superfund Proposed pl ,•4 Records of Decition, and Ohr Rmedy Seleotion
Decision Doc=men, EPA 540.R-98-031, U.S. Environmental Potecdon Agency, Juiy 1999

USEPA 1993. R•skAmA.smee Ouidoan#forSuperfu4d VolumeI- HumauI HeAh Evoastion Mamnua (Pdn D).

U.S.'Bnvl* =nam Protection Agenc, 1998.

USEPA 1997. -Medkist for Ecologa Ms=s /Samplinr.

USEPA 1992a. OSWER Dirbc=v 9285.7.09A. Guidance for Dam Usability In Risk Asscsment (Pan A). FiHal
reporLt Office of Emergency awd Remedial Response.

USEPA 1992b. PublicationNo. 928S.7-09B. PB92-963362. Guidne for Dat Usability In Risk Azsssmcm (Pr

B).

USEPA 199lla Pk esmncnt Guidace for Supcefand: Volume I - Human Health Evabarion Manual (Pan B).

U.S. Envir'ometal Plrotcdon Agency, December 1991.

USEPA 1991b. Risk Assement Guidance for Superitud: Volume I - Human Health Evaluation Manual (Pat C),
U.S. Envronm l Prtcdon Agency, Dw=ber 1991.

USEPA 1990. National Oil W Hazardous Substans Pollution Cotgency Plan. Final ]ue. Ofce of Solid

Wast and Emergency Response. 5S FR 8660.

USEPA 1989. Risk Asssmmwu Guidance for Suprfmd.: Volume I . Human Health Evaluation Manual (Part A),

U.S. Eavnronmnsal Protecion Apan. Decembe 1989.

USBPA 1988. Ouidance for Conducting Reda nveatigations and Feasibilift Snues Umder CERCLA, nterim
FImal, US. EnvHrhnental Protw on Ajncy, October 1988.
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APPE•IX A - KEY COMPONENTS OF AN ENGMNEEMIG & DESIGN QUALITY
CONTROL PLAN AND MNEPENDENT TECHMZCAL REVIEW
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The E&D QCP is the Conctor's management plan for execution of do contract. e E8.&D QCP describes the
way in which the Contractor will prodc the deliverables and the steps that will be taken to control quality. The
following items are essential oomponents of an E&D QCP, but should not be irpreted as excluding otheM

1. Management Philosophy, Discuss the organizaion's technical management philosophy relative to ha
comni=t to quality. f do firm. has undergone a poor review of in organization, practices and prooedre, a
suatement should be made describing ir Oive the dae, the name offth peson who conducted the peer review, and a
brief description of remsuting changes.

2. Manageentct Appwaoh. Define die specific managemenut methodology to be followed during die perfrmance of
twork inludin such aspects as: docummeaon management and control, communications, desin coordination
procedmts, checking, and managerial coadvnity and flxibility.

3. Management Suucture. Delineate ft organizational composition of the Contramtom to clearly show the
lnterreladonship of management and she design team component , including all consultants. Include an organiation
chat to ideti•n by name the key design and review weam mebers, ana show tirk specific responsibilities related
to the pt•RjeC

4. Dmesig Tools. Deibe f dedsi tools that will be used in execution of-d ie cotract, stch as CADD,
MCACES, comter" application progams, ec$.

5. Scheduling. bnclude a time-scde bar chd or Critical Padh Method (CPM) design sd=ddle showing te sequence
of events Involved in canng Wut specific tasks wit•in ihe speified period of service. Clu.ly show te de•in
review and corction periods scheduled prir to submittls.

6. Cost Control. For cost reimbursement conams, doscribo how pirject costs will be monioed and controlled.

7. Constuction Cost Estmam Control. Discuss the ions intrnal contmls to minime construction cost
limiation ovemu, and ensure dte accuracy and itmgrity of dt constructon cost estitmae. Indicate how
consauction cot infomation will bo handle and communicated o the Government.

8. Communaon. Discuss the methods by which cld and accurma communications a to be achieved wihin
dhe org on, and outside the orkaia i. Indicate the names of all parties au• oized to request modifications
to At work and specifically how thdse modcations will be comonad and documented.

-U
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COMP=ON OF INDEPENDENT TECIINICAeL REVIEW

TIe Contr•cter has complete d te (tpe of study, work plmas, report or P&S) of (project name and location).
Notice is h=oby Simen tht an Indopendem techrdcal review b be conducted that is aqTmpate to die level of
risk and complexity inbee in tdw proe,- as defined in dhe E&D M. Dur, the indop.ndmt tochnical
eview, compliance with esublished policy prbinples and proced• es, atUzin juxsfe a d valid assumptions,

was ver•ifd. This included reviaw of assumptions; mnthods, procdums, and oatma imed in analyses;
aleratives evaluated; die appropriateness of data used and level of data obtmined; and mrsonAblemus of de
results, including whedr ft product nce the cusmomer's needs Consistent with law awl existing USACB

-poLCY,

j-igamwre/ aL

Design Team Lear

Agnazuwrel . Dm-

Design Team Member

Jmisnamrerd a

Indapeadw: TchnicaIl Raview Team embers

CERTMCAnON OF NEPMN~N TECHNICAL RfV1 W

Sgunficant concrns and te expmnadon of the resoluon arm as follow.

Iem Technical Concerns Possible I = ac.E.,n

As noued above, all concerns rsultimn from inde-pncd=t technical reviw of d&e prject bm be oderd.

(Sincimpa)l Date..
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The Contractor shall fanmish copies of all subumiuals as directed by Section 4.1 of this SOW. This appendix coAdans
additional guidance.

All submitals prepared for this Contr shall bave a cover sheet Indicating dhe following inifboraion in or near the
ile block.

a Proiw Name and Phasa
S_ USC Contact Number

* Dam
* Submittal and Numbr

Wixh each separate submdmal, a copy of ft atached Conractor Submittal Requirwnments Summary (CSM) form
shall be included and "Submiad Wed:" of item(s) being submitted shll be cirled or bigilightcd. In addidon, tbe
Contractor shall include a letter of gnnsznttal detaili dw= following:

e CoIuTuS number
* A description f contents per e CSRS Form
e Number and type of iems (floppies, ea.)
* Note if de submnl is a resubmini

Whenever ponsble, related itesn shall be submitted together to penit imultaneous revicw. When such submktal
is not possible, sbmitt shall be in an appo•priate sequence to ensuro that necessary info ation is avaiab for
reviewing such item. as itl h rceived.

USACE reserves dhe dsg to request any submittal not Included on the CSRS forz or any new submittal
requirement.

Submials of all documents as Idencflod on the CSRS shall be made diretly to the Individuals noted below.

U.S. AM Cop of Engineers U.S. AMy Coaps of E n
Am= =WA Prect Manager A=n: =A rqjet Engineer
(DiMp KMo r) (Ia Hummel or Davd R n*iam)
10030 Llbes Ave. 1776 Niagara St.
Pimbtbuh, PA 15224186 Bufflo, NY 14207-3199

CLAUSE 3 - TYPS OE SUBMhTfT=

E~ah ubmitta shall be an unfolded, direc rwaftn, first-genersred copy the same size as the izgnl~ r
size of submftals shall be 8-1/4 inches by I1I1 inches. Each submittal shall. be of 41 sfI= I~zt Ur duce
clearly Ir.lesdal thid-genertidon copies asing either diazo or elecctrostai m rxt& ~ rcses~z lal

b ad microfil and copies from tho miofilm.

SubmialsI 1 inches by 17 inches or smaller shall be black-on-whir or color copies; bond P, Is aceeptabl

Submittals lmrr than 11 Inches by 17 inches shall be dark line on translucent or tramparent ma=e=ia suitable for
diazo reproduction and shall be rolled and inserted into matling tubes.
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All drawi and diagrams shall be prepared in accordance with the las applicable American National ndard
Institute (AQ Df Manual, ANSZ-Y4.

Each drawing saubmued shall have a separate drawing number. Whexi a drwing Is revised, revision numbers Most
be clearly legible and easily distinguiale from the drawing number and should be a done a possible to the dde
block, A short description of the nature of the revision must be inclodd, and revised areas on the drawing shall be
circled and identifled with the revision number.

IrypicaL"w "stendard," or "off-.the-shclf drawings will be acceptable only if they have all nazi-applicable sections
f 'i-iemoied or noted on each drawing.

M~mfi &mogap Media

1. Dat submitted on mantic stonage media shall be accompanfed by a hadcopy lis of the media contents and a
loefr of ransMlural.

2. Elctetonle D4ita Medla shall be delivered on CD-ROM with Internationa Stadards Orazation (ISO)..9660•
fo~ma

Submittal of sample meterials, such as beuronize. geomembrane. or Setile swatm.he, eac.. shall be of ft sin and
type as noted In the technical spuffcaions.

CLAUSE 4 -SUBMITfTAT.-STATUYS AND a== USA(X

A copy of documenat submitted •quitng review will be rmnmed by USACH with oatms (code) ruaxd in
accordance, with ENO FORM 4025.

Approval and/or accepmance of subZmitils sbainot be counstued as a complete chec but 'll indicat only tha the
seneral method of constuction, materials, detailig and other Information are sadai ry. Approval and/or
accepmae will not relie the Cnuactr of the responsibility for any acor which may eist, as the Contracto
under tf QC reqiemnt of duis oont-ac is responsible for die satisfactory performance of all work. Permission to
proceed does =o constitt acceptance or approval of design detls calculation , anlyses, test methods4 or
materidals developed or selected by doe Co n"c'or "tIplr. and does no lieve fht Conuctr/sappyler from fall
compliance with conu•rcal obligations or release any "holds" placed on the contract,

Work shall not proceed un!l submittss rquirin prior review (sae CSRS) have been Yevned and approved ad/or
accepted by USACEL. 7U Contractor shall provide a dsposiidon of each comment. hworpave chang as reuired
by commen on •ubmituls, and resubmit corected submlttals for review. Submittal that have been given a code
notaton by USACH sal not be changed widtout notification to USACE. If dmgcaes are required, affec

na i shall b rsub to USA for review.

CLAUSE S -Pavnrn eu• _an Invoices

Pyment requests or invoices shall contain the following informcanon as a minimum: Proect Title, Contran Number.
Delivery Order Number, Invoice Number (or Indicate FIWAL PAYMET, dam of Invoice, dates covered for each
invoice, toua contract amotmr with all modifications and amounts listed individually, amounts retained, amount
remaining in the contract to be comýletfd, cerdfication of the invoice by a responsible individual of the rin, and
any odher pertine Infoemadon that will assist In review and processing. Mail payments reqet promptly to:

U.S. Army Engineer District, Buffalo
ATM: CELR.a-TP.DM Q&. David Frothiagham)
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Delivery Order No. 0XX
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Contractor Submittal Requirements Summary

SUBM? AL SC DULE
s Prior o Shdpment
B ior Balance of Payment
A Per S/C Schedule,
U Pxior'to Mobilizadmo
W Prior to Commencing Wok
Y Pdor w Progress Pqym e
- F=or Eac Speaffic Task
Z As Requird

SUBMu.7AL 1•P, EQUIRED
0 '.Original .
P Prin/Photocop

M W=cof]m
PH[ Photoraph
E Blecronic: Format
S Sample.-

CL4SSIJrCA7TON
F20 For I•nfomaion Only
GA Govetment Approval

NOTICHS
z1 To each M submtu4 GUtack a copy o•fimh for m tod cljul# thu thi &ftJem hbhg subxhed
2. FuilZe to submi required subm$tals as delineated on ft form may resuk in withholding of paymem in accordanc with

provisions of te G anuc.
S. M Comm$ An dx&t W r b reT on klufor dlslvudng mubmld to dU••ersewdn Deparhunt (eg., Conuctlon).

e Deparment Is rspomUafrforfwdkr dAtrObuGom (,•,. Sat SuperknweA. ).
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Project Principal

Mr. Vern Singh, PE has been
selected to serve as Project Principal. He
has over 33 years of professional
engineering experience in environmental
engineering, hazardous waste management,
and geotechnical/civil engineering in the
nuclear and power industry. He has
managed numerous USACE, USAF, and
radiological waste management projects in
New York, Ohio, and other parts of the
country. Mr. Singh's project experience
extends to 24 states and he holds current
professional registration in New York, New
Jersey, Kansas, California, and Illinois. He
has published numerous articles, chaired
technical sessions, and taught graduate
courses as an Adjunct Faculty Member at
the State University of New York. He is a
member of SAME, ADPA, ASCE, and
SHSPE.

DO Manager

Mr. Thomas Fralick's (Geology)
environmental experience spans a broad
range of activities on HTRW projects. He
has managed, performed, and/or provided
technical review for a wide range of
environmental projects including numerous
Federal CERCLA and New York State
remedial investigations/feasibility studies
(RI/FSs). As a senior project manager, Mr.
Fralick has extensive experience in design of
traditional and emerging remedial
technologies. These projects included the
HTRW contract with the USACE:Baltimore
District and the Hunterstown Road
Superfund, Fort Drum, and Nike BU 34/35
Missile Battery sites. Over the past 14
years, he has been instrumental in producing
high quality documents on numerous URS
contracts across the nation.

Health and Safety

Mr. Steven Sherman, CIH is regional
Health and Safety Manager for URS. He is
a board-certified industrial hygienist with
extensive domestic: and international
experience providing safety and health
consulting services to private industry and
governmental clients. He began his career
in the OSHA Consultation Program in
Washington, DC. Mr. Sherman has trained
over 2,000 employees under the OSHA
Hazardous Waste Operations and
Emergency Response (HAZWOPER) rules
and has reviewed over 500 site-specific
safety plans. He serves on the Board of
Directors of the Western New York Chapter
of the American Industrial Hygiene
Association.

Health Physics

Mr. William Duggan, CHP, Ph.D.,
PE (Health Physics) has experience working
with radiological and mixed waste issues,
including assessment and remediation of
contaminated sites. His knowledge of
USEPA, DOE, NRC, FUSRAP, and state
regulations pertaining to the handling of
such wastes has been used in the
investigation, remediation, and closure of
thorium, radium, and uranium sites in New
York, Ohio, and eight other states. Dr.
Duggan is also skilled in the assessment of
technology implementability and hazard
reduction assessments.

Quality Assurance Manager

Mr. James Lanzo, PE will
administer the QA program and provide
oversight of QA audits. A senior civil
engineer with 29 years of involvement with
environmental and engineering projects, Mr.
Lanzo is well versed in QA/QC issues
relevant to remedial investigations,
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feasibility studies, engineering design, and
construction. For the past eighftbears he has
managed remedial investigations, remedial
design, and construction projects and has
been the Buffalo Office QA manager.

ITR Team

Mr. Duane Lenhardt, Ph.D., CPG
(Geology) is a certified professional
geologist with over 23 years experience in a
wide variety of environmental and civil
engineering projects. He has designed and
implemented numerous remedial
investigations and monitoring programs at a
variety of industrial, municipal, and
hazardous waste sites. He has played a
critical role on several projects requiring
evaluation of technically challenging
geologic subsurface conditions including the
Monroeville and Southern Alleghenies
Landfills in Pennsylvania and the
Pennsylvania/Fountain Landfill in New
York City. Mr. Lenhardt: ':i'S' currently
serving as the discipline lead forithe Buffalo
office geology department.

Gamma Walkover Survey

Mr. Larry Luckett, CHP (Health
Physics) has over 30 years experience in the
assessment and management of radiological
conditions in occupational, environmental,
medical and emergency situations in the
United States, the Western Pacific, Europe,
and the former Soviet Union. He has
managed the characterization and
remediation of several government and
CERCLA sites, including the preparation
and implementation of work, quality
assurance, and health and safety plans.
Currently, he provides project management
and radiological consultation for radioactive
waste management -engineering,
environmental risk assessment>," siting and
licensing projects.

N:\l 1172781.00000MWORD•\Ganu Field Sampling Plan.doc
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Surveying

Mr. Boddecker has 20 years of
experience in the various aspects of land
surveying on projects ranging from small
residential subdivision lots to large-scale
10,000-acre wood lots. His expertise
includes topographic mapping, construction
stake-out and as-built surveys.
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CALCULATION OF SCAN AND STATIC MDCs
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CALCULATION OF SCAN AND STATIC MDCs

This appendix provides the results of the calculation of scan and static minimum

detectable concentrations (MDCs) for the two sodium iodide (NaI) detectors scheduled for use in

the gamma walkover survey at the SLDA site. These two detectors are the Field Instrument for

the Detection of Low Energy Radiation (FIDLER) and a 3" by 3" Ludlum 44-20 NaI detector.

An approach for calculating scan MDCs is given in Section 6.7.2 of the Multi-Agency Radiation

Survey and Site Investigation Manual (MARSSIM) (NRC, et al., 1997), and Section 6.8.2 of

NUREG-1507 (NRC 1998). In addition to calculating scan MDCs, calculations of static MDCs

(applicable when holding the detector above a contaminated area while standing still) were also

performed. The calculation of static MDCs is conceptually the same as fbr the scan MDCs, but

accounts for a different length of time above the contaminated area. The scan MDCs are

calculated first using the approach provided in MARSSIM and NUREG-1507, and these results

are then modified to calculate the static MDCs.

The first step in estimating the scan MDC is to calculate the gamma fluence rate

necessary to yield a given exposure rate (1 pR/hr) as a function of garama energy. The Nal

detector response (in counts per minute [cpm]) can then be related to the fluence rate at specific

energies, considering the detector's efficiency (probability of interaction) at each energy. From

this relationship, the NaI detector response versus exposure rate for various gamma energies can

be determined. Once the relationship between the detector response (in cpm) and exposure rate

(in RR/hr) is known, the minimum detectable count rate (MDCR) can be related to the minimum

detectable exposure rate (MDER). The MDER is used to determine the minimum detectable

concentration, i.e., the scan MDC. The relationship between exposure rate and radionuclide soil

concentration is determined by modeling a small area of elevated radioactivity using the

computer code MicroshieldTm. This approach is described in greater detail in MARSSIM and

NUREG-1507.

This methodology was used by Cabrera Services, Inc. to determine the scan MDCs for

processed uranium metal at the DuPont Chambers Works FUSRAP site. These evaluations by

Cabrera Services were used as the basis of the calculations given here. Adjustments were made

to account for site-specific differences between the DuPont Chambers Works site and the SLDA

site, as described in Section 4.8.
C-1
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Scan MDCs were calculated for seven cases (three for various enrichments of uranium,

and for plutonium-239, plutonium-241, americium-241, and thorium-232) for the two detectors.

The three uranium cases addressed were for depleted uranium (0.4% uranium-235), low enriched

uranium (3% uranium-235), and 10% enriched uranium. The relative activity concentrations of

uranium-234, uranium-235, and uranium-238 were obtained from a graph illustrating the

activities of these three isotopes as a function of enrichment, and were estimated to be (in the

same order given above): 0.38, 0.016, and 0.60 for depleted uranium; 0.75, 0.041, and 0.21 for

low enriched uranium; and 0.88, 0.050, and 0.070 for 10% enriched uranium. These values are

approximate, but sufficient for use in this calculation. The MicroshieldrM calculation used 40

years of radioactive decay and ingrowth to account for the time since disposal activities ceased.

C-2
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C.1 FIDLER MDCs

The scan and static MDCs for the FIDLER were developed using the methodology

described above. Factors addressed in this analysis include detector efficiency as a function of

gamma energy, surveyor scan efficiency, natural soil background exposure rate in this area, scan

rate, detector to source geometry, areal extent and depth of the hot spot being addressed, and

energy and yield of the gamma emissions.

The computer code MicroshieldTm was used to model the presence of 1 pCi/g in soil for

each of the seven cases described above with the assumption that the contamination was

uniformly distributed to a depth of 15 cm (6 in.) and in a disk-shaped area of 1 m2 (11 ft2), or

having a diameter of about 1.1 m (43 in.). The contaminated soil is assumed to be present at the

surface and was used for both the scan and static MDC calculations. This areal extent and depth

of contamination provides a reasonable approximation of the contamination conditions desired to

be located by the gamma walkover survey of the site. A thin aluminum shield (having a thickness

of 0.051 cm [0.020 in.]) is assumed to be present between the contaminated soil and crystal to

simulate the cover of the detector, and the detector is assumed to be located 30 cm (1 ft) above

the center of the disk. This model simulates the geometry of the gamma walkover survey and

allows for the calculation of the exposure rate (in WLRhr) as a function of gamma energy for the

seven cases.

The following sections provide tabulated results for this calculational methodology as

applied to the FIDLER NaI detector and follows the approach utilized by Cabrera Services. The

relative fluence rate to exposure rate in air (FRER) is first calculated using equation 6-15 in

NUREG-1507 (on page 6-20). The FRER values calculated here are relative values and have no

particular units associated with it. This equation is given as

FRER 1 / (ET)(p./P)air

where,

E= energy of the gamma photon, and

(pJnP)air = the mass energy absorption coefficient for air.
C-3
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These results are provided in tabular form in Table C. 1 below.

Table C.1 Fluence Rate to Exposure Rate (FRER)

Energy (keV) J(enp)air, cm2l FRER
15 1.29 0.05168
20 0.516 0.09690
30 0.147 0.22676
40 0.0640 0.39063
50 0.0384 0.52083
60 0.0292 0.57078
80 0.0236 0.52966
100 0.0231 0.43290
150 0.0251 0.26560
200 0.0268 0.18657
300 0.0288 0.11574
400 0.0296 0.08446
500 0.0297 0.06734
600 0.0296 0.05631
662 0.0294 0.05138
800 0.0289 0.04325

1,000 0.0280 0.03571
1,500 0.0255 0.02614
2,000 0.0234 0.02137
3,000 0.0211 0.01580

The probability, P, of a gamma ray interaction in the NaI scintillation crystal entering

through the end of the crystal is given by equation 6-16 in NUREG-1507 (on page 6-24) as:

P = 1 - e(P/P)(xXP)

where

(p/p) = the mass attenuation coefficient for Nal,

X = thickness through the thifi edge (end facing soil) of the FIDLER NaI crystal, 0.16 cm, and

p = density of Nal, 3.67 g/cm 3.

These results are provided in tabular form in Table C.2.

C-4
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Table C.2 Probability of a Gamma Ray Interaction in the FIDLER Detector

Energy (keV) (Ep), cm 2/g P
15 47.4 1.000
20 22.3 1.000
30 7.45 0.9874
40 19.3 1.000
50 10.7 0.9981
60 6.62 0.9795
80 3.12 0.8399
100 1.72 0.6358
150 0.625 0.3072
200 0.334 0.1781
300 0.167 0.0934
400 0.117 0.0664
500 0.0955 0.0545
600 0.0826 0.0473
662 0.0780 0.0448
800 0.0676 0.0389

1,000 0.0586 0.0338
1,500 0.0469 0.0272
2,000 0.0413 0.0240
3,000 0.0367 0.0213

The Relative Detector Response (RDR) by energy is determined by multiplying the

relative fluence rate to exposure rate (FRER) by the probability (P) of an interaction as described

on the bottom of page 6-20 of NUREG-1507 and is given by:

RDR = FRER (Table A.1) x P (Table A.2)

These results are provided in tabular form in Table C.3.
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Table C.3 Relative Detector Response (RDR) for the FIDLER

Energy (keV) FRER P RDR
15 0.05168 1.000 0.05168
20 0.09690 1.000 0.09690
30 0.22676 0.9874 0.22390
40 0.39063 1.000 0.39063
50 0.52083 0.9981 0.51984
60 0.57078 0.9795 0.55908
80 0.52966 0.8399 0.44486
100 0.43290 0.6358 0.27524
150 0.26560 0.3072 0.08159
200 0.18657 0.1781 0.03323
300 0.11574 0.0934 0.01081
400 0.08446 0.0664 0.005608
500 0.06734 0.0545 0.003670
600 0.05631 0.0473 0.002663
662 0.05138 0.0448 0.002302
800 0.04325 0.0389 0.001682

1,000 0.03571 0.0338 0.001207
1,500 0.02614 0.0272 0.0007110
2,000 0.02137 0.0240 0.0005129
3,000 0.01580 0.0213 0.0003365

Included in these three tables are values for FRER, P, and RDR at the cesium-I137 gamma

energy of 662 keV. Manufacturers typically provide an instrument response in terms of cpm and

pR/hr for this energy gamma ray. This point allows for the determination of cpm per p.R/hr and

ultimately the minimum detection sensitivity level in terms of pCi/g.

Based on measured counts in a known field, it is estimated that a typical FIDLER NaI

response is 1,287 cpm per FIR/hr for a gamma energy of 662 keV. As shown in Table C.3, the

RDR at an energy of 662 keViis 0.002302. The detector response (cpm) to another energy is

based upon the ratio of the RDR at that energy to the RDR at 662 keV. That is

cpm per PR/hr (Ei) = (cpm per pR/hr at 662 keV) x (RDR at El) / (RDR at 662 keV)

= (1,287) x (RDR at Ei) / (0.002302)

= 559,122 x (RDR at Ei)
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Table C.4 provides the cpm per .R/hr at various energies for the FIDLER.

Table C.4 Cpm per pR/hr for, the FIDLER

Energy (keV) RDR cpm per ,R/hr'
15 0.05168 28,895
20 0.09690 54,179
30 0.22390 125,187
40 0.39063 218,410
50 0.51984 290,654
60 0.55908 312,594
80 0.44486 248,731
100 0.27524 153,893
150 0.08159 45,619
200 0.03323 18,580
300 0.01081 6,044
400 0.005608 3,136
500 0.003670 2,052
600 0.002663 1,489
662 0.002302 1,287
800 0.001682 940

1,000 0.001207 675
1,500 0..•.0007110 398
2,000 0.0005129 287
3,000 0.0003365 188

A typical background exposure rate from soil is about 5 pR/hr in an uncontaminated area

in the eastern United States when not near granite outcroppings, which is appropriate for the

SLDA site. Based on the measured background count rate to exposure rate ratio of 1,287 cpm per

pR/hr, a background count rate of 6,435 cpm is calculated.

The count rate to exposure rate ratio for the gamma emissions associated with each of the

seven cases is computed using the output of the MicroshieldTM runs and the count rate to

exposure rate ratios from Table C.4. The results of these calculations are provided in Tables C.5

through C. 11. The contribution of short-lived decay products (expected to be present with the

parent radionuclides based on the 40 years of radioactive decay and ingrowth) is included in these

calculations. The weighted cpm per pR/hr column is the product of the fractional exposure rate at

that energy and the cpm per pR/hi results from Table C.4.
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Table C.5 Count Rate to Exposure Rate for Depleted Uranium for the FIDLER

Energy Exposure Rate, cpm/pR/hr Percent of
(keV) pR/hr (with buildup) cpm/pR/hr (weighted) detector response

15 8.150 x 10-5  28,895 415 0.73
20 8.995 x 10" 54,179 0 0.0
30 8.830 x 10-6 125,187 195 0.34
40 7.479 x 10"9  218,410 0 0.0
50 4.285 x 10-6  290,654 219 0.38
60 3.103 x 10-4 312,594 17,074 29.92
80 5.945 x 10s 248,731 2,603 4.56
100 1.197 x 103  153,893 32,426 56.81
150 1.514 x 10V 45619 1,216 2.13
200 7.666 x 10' 18,580 2,507 4.39
300 8.742 x 10.6  6,044 9 0.016
400 9.612 x 10-6  3,136 5 0.0088
500 1.715 x 10-5  2,052 6 0.011
600 8.293 x 10"- 1,489 22 0.039
800 5.946 x 10' 940 98 0.17

1,000 2.310 x 10-3 675 274 0.48
1,500 6.767 x 10"' 398 5 0.0088
2,000 1.107 x 10"- 287 1 0.0018
3)000 -X_10-3 _ 188 0 0.0
Total 5.681 x 10. 57,075 100

-I
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Table C.6 Count Rate to Exposure Rate for Low Enriched Uranium for the FIDLER

Energy Exposure Rate, cpm/pR/hr Percent of
(keV) iiR/hr (with buildup) cpm/pR/hr (weighted) detector response

15 7.669 x 10"5  28,895 523 1.08
20 2.305 x 10"' 54,179 0 0.0
30 2.263 x 10.5  125,187 668 1.38
40 3.076 x 109  218,410 0 0.0
50 8.459 x 10.6 290,654 580 1.20
60 1.086 x 104  312,594 8,008 16.55
80 1.113 x 104  248,731 6,531 13.50
100 5.410 x 104  153,893 19,641 40.59
150 3.516 x 10' 45,619 3,784 7.82
200 1.930 x 10.3  18,580 8,459 17.48
300 4.183 x 10-6  6,044 6 0.012
400 4.013 x 106 3,136 3 0.0062
500 6.020 x 10' 2,052 3 0.0062
600 2.924 x 10"s 1,489 10 0.021
800 2.083 x 104  940 46 0.095

1,000 8.088 x 10' 675 129 0.27
1,500 2.387 x 10.5 398 2 0.0041
2,000 4.195 x 10' 287 0 0.0
3,000 188 0 0.0
Total 4.239 x 10 - 48,393 100

C-9
N:\I 1172781.00000\WORD\Gamma Field Sampling Plan.doc
4/22/03 1:37 PM



Table C.7 Count Rate to Exposure Rate for 10% Enriched Uranium for the FIDLER

Energy Exposure Rate, cpm/iR/hr Percent of
(keV) pR/hr (with buildup) cpm/pR/hr (weighted) detector response

15 7.484 x 10-5  28,895 581 1.33
20 2.811 x 10.'0  54,179 0 0.0
30 2.760 x I V. 125,187 928 2.13
40 1.496 x 10-9  218,410 0 0.0
50 9.925 x 10"6 290,654 775 1.78
60 3.622 x 10-5 312,594 3,041 6.97
80 1.300 x 10-4 248,731 8,685 19.90
100 3.058 x 10-4  153,893 12,640 28.96
150 4 .23 7 x 10-4 45,619 5,192 11.90
200 2.349 x 10.3  18,580 11,723 26.86
300 2.548 x 106  6,044 4 0.0092
400 2.003 x 10.6  3,136 2 0.0046
500 2.026 x 10-6  2,052 1 0.0023
600 9.964 x 10.6  1,489 4 0.0092
800 6.966 x 10' 940 18 0.041

1,000 2.698 x 10-4  675 49 0.11
1,500 8.143 x 10.6 398 1 0.0023
2,000 1.726 x 10.6 287 0 0.0
3,000 188 0 0.0
Total 3.723 x 10-3 43,644 100
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Table C.8 Count Rate to Exposure Rate for Thorium-232 for the FIDLER

Energy Exposure Rate, cpm/pR/hr Percent of

(keV) itR/hr (with buildup) cpm/ItR/hr weighted) detector response

15 3.866 x 10' 28,895 13 0.26
20 54,179 0 0.0
30 - 125,187 0 0.0

40 6.253 x 10"s 218,410 16 0.33

50 290,654 0 0.0
60 9.080 x 10 5  312,594 33 0.67

80 9.275 x 10. 248,731 2,681 54.55
100 2.178 x 10 3  153,893 389 7.91
150 2.257 x 10 3 45619 120 2.44
200 4.084 x 10.2 18,580 882 17.95

300 3.048 x 10.2 6,044 214 4.35

400 3.703 x 10. 3,136 13 0.26
500 2.687 x 10 2,052 64 1.30
600 7.274 x 1 1,489 126 2.56

800 9.410 x1 940 103 2.10

1,000 2.095 x 10" 675 164 3.34
1,500 6.686 x 102  398 31 0.63
2,000 1.883 x10 3  287 1 0.020

3,000 2.994 x 10"T 188 65 1.32
Total 8.606 x 10l 4,915 100
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Table C.9 Count Rate to Exposure Rate for Plutonium-239 for the FIDLER

Energy Exposure Rate, cpm/pR/hr Percent of

(keV) ptR/hr (with buildup) cpm/pR/hr (weighted) detector response

15 2.105 x 10.5  28,895 17,009 21.18
20 1.046 x 10-16  54,179 0 0.0
30 2.172 x 10" 125,187 0 0.0
40 2.275 x 10-"6  218,410 0 0.0
50 4.816 x 10-" 290,654 0 0.0
60 2.472 x 10"'2  312,594 0 0.0
80 1.005 x 10"'u 248,731 1 0.0012
100 1.471 x 10.' 153,893 63,304 78.82
150 3.321 x 10"16 45,619 0 0.0
200 1.848 x 10-9  18,580 1 0.0012

300 4.790 x10 3  6,044 0 0.0

400 2.174 x 10"'3  3,136 0 0.0
500 5.055 x 10" 2,052 0 0.0

600 1.784 x 10-17 1,489 0 0.0
800 6.291 x 10' 940 0 0.0

1,000 675 0 0.0
1,500 398 0 0.0
2,000 287 0 0.0
3,000 188 0 0.0
Total 3.576 x 10,. 80,315 100
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Table C.10 Count Rate to Exposure Rate for Plutonium-241 for the FIDLER

Energy Exposure Rate, cpm/pR/hr Percent of
(keV) pR/hr (with buildup) cpm/pR/hr (weighted) detector response

15 1.309 x 10-20 28,895 0 0.0
20 54,179 0 0.0
30 2.575 x 10-6 125,187 2,429 0.79
40 3.035 x 10"'7  218,410 0 0.0
50 3.128 x 10"'2  290,654 0 0.00
60 1.301 x 10' 312,594 306,469 99.21
80 8.106 x 10W 248,731 2 0.00065
100 3.174 x 107, 153,893 4 0.0013
150 2.174 x 10"'0  45,619 0 0.0
200 6.606 x 10-" 18,580 0 0.0
300 1.379 x 10-" 6,044 1 0.00032
400 1.294 x 10-9 3,136 0 0.0
500 6.738 x 10"'' 2,052 0 0.0
600 6.819 x 10-"' 1,489 0 0.0
800 2.094 x 10"' 940 0 0.0

1,000 2.724 x 10"'1 675 0 0.0
1,500 1.698 x 10"16 398 0 0.0
2,000 287 0 0.0
3)000 188 0 0.0
Total 1.327 x 10-4 308,905 100
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Table C.1I Count Rate to Exposure Rate for Americium-241 for the FIDLER

Energy Exposure Rate, cpm/pR/hr Percent of
(keV) pR/hr (with buildup) cpm/itR/hr (weighted) detector response

15 2.038 x 10' 28,895 1,163 0.39
20 54,179 0 0.0
30 9.434 x 10.' 125,187 2,332 0.78
40 218,410 0 0.0
50 290,654 0 0.0
60 4.766 x 10.3  312,594 294,199 98.83
80 - 248,731 0 0.0
100 - 153,893 0 0.0
150 - 45,619 0 0.0
200 - 18,580 0 0.0
300 - 6,044 0 0.0
400 - 3,136 0 0.0
500 - 2,052 0 0.0
600 - 1,489 0 0.0
800 - 940 0 0.0

1,000 - 675 0 0.0
1,500 - 398 0 0.0
2,000 - 287 0 0.0
3,000 188 0 0.0
Total 5.064 x I. V 297,694 100

C.1.1 Scan MDCs

The scan MDCs for these seven cases were calculated using the NUREG-1507

methodology as described on pages 6-21 through 6-25 of that document. Since the scan rate is

projected to be 50 cm/sec and the size of the contaminated area has a diameter of just over I m,

the detector will be above the contaminated area for about 2 seconds. The number of background

counts during this interval (b) can be determined using the background count rate calculated

previously (6,435 cpm) as follows:

b i 6,435 cpmx (1 min / 60 sec) x 2 sec = 215

The minimum detectable count rate (MDCR) is given by
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MDCR = (d') x (b)°"5 x (60 / i)

where d' is from Table 6.1 of NUREG-1507, and i is the observation interval in seconds. A value

of d' of 1.38 is used as it represents a 95% rate of correct detections and a false positive rate of

60%, b is 215, and i is 2 seconds. The MDCR is calculated as

MDCR = (1.38i k (215)°'S x (60 / 2) = 607 cpm

The MDCR for the surveyor is given as:

MDCR?,ueyor = MDCR / (p)05

where p is the surveyor efficiency and ranges from 0.75 to 0.5 as given in NUREG-1507. A

value of 0.5 is used in this calculation, as this is a conservative value. Therefore:

MDCRsurveyor = 607 / (0.5)0.5 = 859 cpm

The minimum detectable exposure rate (MDER) for the surveyor is obtained by dividing the

MDCRuryor by the weighted count rate to exposure rate for each of the seven cases given in

Tables C.5 to C. 11. For depleted uranium, this is:

MDERpurvyor -•(859 cpm) / (57,075 cpm/pR/hr) = .01505 gR/hr

The scan MDC is then equal to the ratio of the minimum detectable exposure rate in the field to

the exposure rate determined for the normalized (1 pCi/g) concentration of each case. For

depleted uranium, this is:

Scan MDC = (1 pCi/g) x (MDERiueyor) / (MicroshieldTm exposure rate)

or

Scan MDC = (1 pCi/g) x (0.0 1505 piR/hr) / (0.005681 jiR/hr) = 2.6 pCi/g
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This calculation was performed for each of the other six cases and the results are provided in

Table C.12.

C.1.2 Static MDCs

The static MDCs for these seven cases are calculated in a similar manner, with the time

above the contaminated area increased from 2 seconds to 1 minute. In addition, since the detector

is held in place while this measurement is taking place, the surveyor efficiency is set at 1, and the

value of d' is modified to reduce the false positive rate from 60% to 5%. This calculation is as

follows.

The number of background counts during the counting interval of 1 minute (b) is calculated to be:

b = 6,435 cpm x 1 min = 6,435

Following the same procedure as before, the minimum detectable count rate (MDCR) is given by:

MDCR = (d') x (b)"5 x (60 / i)

where d' is 3.28, b is 6,435, and i is 60. This value of d' is taken from Table 6.1 of NUREG-

1507, and it represents a 95% rate of correct detections and a false positive rate of 5%. The

MDCR is calculated as:

MDCR = (3.28) x (6,435)0-' x (60 / 60) = 263 cpm

The MDCR for the surveyor is given as:

MDCPRurveyor = MDCR / (p)0.5

Using a value of 1 for p (since the detector is stationary) gives:

MDCRPurveor = 263 / (1)0.5 = 263 cpm
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The minimum detectable exposure rate (MDER) for the surveyor is obtained by dividing the

MDC1sureyor by the weighted count rate to exposure rate for each of the seven cases given in

Tables C.5 to C. 11. For depleted uranium, this is

MDERsurvcyor = (263 cpm) / (57,075 cpm/pRI/hr) = 0.004608 pnR/hr

The static MDC is then equal to the ratio of the minimum detectable exposure rate in the field to

the exposure rate determined for the normalized (1 pCi/g) concentration of each case. For

depleted uranium, this is

Static MDC = (1 pCi/g) x (MDEIurveyor) / (MicroshieldTm exposure rate)

or

Static MDC = (1 pCi/g) x (0.004608 pR/hr) / (0.005681 pR/hr) = 0.81 pCi/g

This calculation was performed for each of the other six cases and the results are provided in

Table C. 12.

Table C.12 Scan and Static MDCs for the FIDLER

Case Scan MDC (pCi/g) Static MDC (pCi/g)

Depleted Uranium 2.6 0.81

Low Enriched Uranium 4.2 1.3

10% Enriched Uranium 5.3 1.6

Thorium-232 0.20 0.062

Plutonium-239 300 91

Plutonium-241 21 6.4

Americium-241 0.57 0.17
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C.2 3" by 3" Nal MDCs

The calculation of the scan and static MDCs was repeated for the 3" by 3" Ludlum 44-20

NaI detector. Since the calculation follows the same approach as that for the FIDLER, some of

the narrative describing the various steps is not repeated here. In addition, the first step in this

calculation, i.e., determining the relative fluence rate to exposure rate in air (FRER), is the same

as that for the FIDLER (see the results given in Table C. 1).

The calculation of the probability, P, of a gamma ray interaction in the NaI scintillation

crystal is the same as for the FIDLER, except that the thickness of the crystal is 7.62 cm (3 in.).

The results of this calculation are provided in tabular form in Table C. 13.

Table C.13 Probability of a Gamma Ray Interaction in the 3" by 3" NaI Detector

Energy (keV) (p/p), cm2/g P
15 47.4 1.000
20 22.3 1.000
30 7.45 1.000
40 19.3 1.000
50 10.7 1.000
60 6.62 1.000
80 3.12 1.000
100 1.72 1.000
150 0.625 1.000
200 0.334 0.9999
300 0.167 0.9906
400 0.117 0.9621
500 0.0955 0.9308
600 '6 0.0826 0.9007
662 0.0780 0.8871
800 0.0676 0.8490

1,000 0.0586 0.8058
1,500 0.0469 0.72306
2,000 0.0413 0.6849
3,000 0.0367 0.6416
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As before, the Relative Detector Response (RDR) is given as the product of the FRER

from Table C.1 and the probability (P) of an interaction from Table C.13. These results are

provided in Table C. 14.

Table C.14 Relative Detector Response (RDR) for the 3" by 3" Nal Detector

Energy (keV) FRER P RDR
15 0.05168 1.000 0.051,68
20 0.09690 1.000 0.096,90
30 0.22676 1.000 0.22676
40 0.39063 1.000 0.39063
50 0.52083 1.000 0.52083
60 0.57078 1.000 0.57078
80 0.52966 1.000 0.529,66
100 0.43290 1.000 0.43290
150 0.26560 1.000 0.265,60
200 0.18657 0.9999 0.186.55
300 0.11574 0.9906 0.114,65
400 0.08446 0.9621 0.08126
500 0.06734 0.9308 0.062,68
600 0.05631 0.9007 0.05072
662 0.05138 0.8871 0.045.58
800 0.04325 0.8490 0.03672

1,000 0.03571 0.8058 0.02878
1,500 0.02614 0.7306 0.01910
2,000 0.02137 0.6849 0.01464
3,000 0.01580 0.6416 0.01014

As in the analysis performed for the FIDLER, included in these three tables are values of

FRER, P, and RDR at the cesium-137 gamma energy of 662 keV, since manufacturers typically

provide an instrument response in terms of cpm and piR/hr at this gamma energy. This point

allows for the determination of the cpm per pR/hr and ultimately the minimum detection

sensitivity level in terms of pCi/g.

Based on the manufacturer's 3" by 3" Nal response for the Ludlum 44-20 detector, a

value of 2,700 cpm per pIYRhr can be used for this calculation. As shown in Table C. 11, the RDR

at an energy of 662 keV is 0.04558. The detector response (cpm) to another energy is based upon

the ratio of the RDR at that energy to the RDR at 667 keV. That is:
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cpm per piR/hr (E1) = (cpm per j±R/hr at 662 keV) x (RDR at E,) / (RDR at 662 keV)

= (2,700) x (RDR at E1) / (0.04558)

= 59,237 x (RDR at El)

Table C. 15 provides the cpm per ,AR/hr at various energies for the 3" by 3" Nal detector.

Table C.15 Cpm per pR/hr for the 3" by 3" Nal Detector

Energy (keV) RDR cpm per pR/hr
15 0.05168 3,061
20 0.09690 5,740
30 0.22676 13,433
40 0.39063 23,140
50 0.52083 30,852
60 0.57078 33,811
80 0.52966 31,375
100 0.43290 25,644
150 0.26560 15,733
200 0.18655 11_,051
300 0.11465 6,792
400 0.08126 4,814
500 0.06268 3,713
600 0.05072 3,005
662 0.04558 2,700
800 0.03672 2,175

1,000 0.02878 1,705
1,500 0.01910 1,131
2,000 0.01464 867
3,000 0.01014 601

As noted previously, a typical background exposure rate from soil is about 5 iR/hr in an

uncontaminated area in the eastern United States when not near !granite outcroppings, which is

appropriate for the SLDA site. Based on the measured background count rate to exposure rate

ratio of 2,700 cpm per pR/hr, a background count rate of 13,500 cpm is calculated.

As in the previous evaluation of the FIDLER, the count rate to exposure rate ratio for the

gamma emissions associated with each of the seven cases is computed using the output of the
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Microshield•m runs and the count rate to exposure rate ratios from Table C.15. The results of

these calculations are provided in Tables C.16 through C.22. The contribution of short-lived

decay products (expected to be present with the parent radionuclides based on the 40 years of

radioactive decay and ingrowth) is included in these calculations. The weighted cpm per pR/hr

column is the product of the fractional exposure rate at that energy and the cpm per pR/hr results

from Table C. 15.

Table C.16

Detector

Count Rate to Exposure Rate for Depleted Uranium for the 3" by 3" Nal

Energy Exposure Rate, cpm/pR/hr Percent of
(keV) fIR/hr (with buildup) cpm/ttR/hr (weighted) detector response

15 8.150 x 105  3,061 44 0.42
20 8.995 x 10" 5,740 0 0.0
30 8.830 x 10-' 13,433 21 0.20
40 7.479 x 10' 23,140 0 0.0
50 4.285 x 10-6 30,852 23 0.22
60 3.103 x 104  33,811 1,847 17.45
80 5.945 x 10. 31,375 328 3.10
100 1.197 x 103  25,644 5,403 51.04
150 1.514 x 10' 15,733 419 3.96
200 7.666 x 10-4 11,051 1,491 14.09
300 8.742 x 10.6 6,792 10 0.094
400 9.612 x 10' 4,814 8 0.076
500 1.715 x 10. 3,713 11 0.10
600 8.293 x 10' 3,005 44 0.42
800 5.946 x 10' 2,175 228 2.15

1,000 2.310 x 10'3  l705 693 6.55
1,500 6.767 x 10' 1,131 13 0.12
2,000 1.107 x 10" 867 2 0.019
3,000 - 601 0 0.0
Total 5.681 x 107' _____ 10,585 100
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Table C.17 Count Rate to Exposure Rate for Low Enriched Uranium for the 3" by 3" Nal

Detector

Energy Exposure Rate, cpm/pR/hr Percent of
(keV) FtR/hr (with buildup) cpm/ntR/hr (weighted) detector response

15 7.669 x 10-' 3,061 55 0.46
20 2.305 x 10" 5,74 0  0 0.0
30 2.263 x 10" 13,433 72 0.60
40 3.076 x 10-9 23,140 0 0.0
50 8.459 x 10-6 30,852 62 0.52
60 1.086 x 10-4 33,811 866 7.24
80 1.113 x 10-4 31,375 824 6.89
100 5.410 x 10-4 25,644 3,273 27.35
150 3.516 x 10' 15,733 1,305 10.91
200 1.930 x 10-3  11,051 5,031 42.05
300 4.183 x 10-6 6,792 7 0.059
400 4.013 x 10-6 4,814 5 0.042
500 6.020 x 10.6  3,713 5 0.042
600 2.924 x 105  3,005 21 0.18
800 2.083 x 104  2,175 107 0.89

1,000 8.088 x 10-4 1,705 325 2.72
1,500 2.387 x 105  1,131 6 0.050
2)000 4.195 x 10' 867 1 0.0084
3,000 601 0 0.0
Total 4.239 x 103 11,965 100
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Table C.18 Count Rate to Exposure Rate for 10% Enriched Uranium for the 3" by 3" Nal

Detector

Energy Exposure Rate, cpm/pR/hr Percent of
(keV) pR/hr (with buildup) cpm/pR/hr (weighted) detector response

15 7.484 x 10" 3,061 62 0.49
20 2.811 x 10"'u 5,740 0 0.0
30 2.760 x 10' 13,433 100 0.79
40 1.496 x 10.9  23,140 0 0.0
50 9.925 x 10.6 30,852 82 0.64
60 3.622 x 10. 33,811 329 2.59
80 1.300 x 10' 31,375 1,096 8.61
100 3.058 x 10-4 25,644 2,106 16.55
150 4.237 x 10-4  15i733 1,791 14.08
200 2.349 x 10-3  11,051 6,973 54.80
300 2.548 x 10-6  6,792 5 0.039
400 2.003 x 10-6 4,814 3 0.024
500 2.026 x 10-6  3,713 2 0.016
600 9.964 x 10.6 3,005 8 0.063
800 6.966 x 10-' 2,175 41 0.32

1,000 2.698 x 10-4  1,705 124 0.97
1,500 8.143 x 10.6 l,131 2 0.016
2,000 1.726 x 10-6 867 0 0.0
3,000 601 0 0.0
Total 3.723 x 10-3, 12,724 100
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Table C.19 Count Rate to Exposure Rate for Thorium-232 for the 3" by 3" Nal Detector

Energy Exposure Rate, cpm/ntR/hr Percent of
(keV) pR/hr (with buildup) cpm/pR/hr (weighted) detector response

15 3.866 x 10' 3,061 1 0.039
20 5,740 0 0.0
30 13,433 0 0.0
40 6.253 x 0-5 23,140 2 0.078

50 30,852 0 0.0
60 9.080 x 105  33,811 4 0.16
80 9.275 x 10.3 31,375 338 13.21
100 2.178 x 10-3  25,644 65 2.54
150 2.257 x 10.3  15,733 41 1.60
200 4.084 x 107 11,051 524 20.48
300 3.048 x 10-2 6,79 2  241 9.42
400 3.703 x 10-3  4,814 21 0.82
500 2.687 x 10-2  3,713 116 4.53
600 7.274 x 10.2 3,005 254 9.93
800 9.410 x 10.2  2,175 238 9.30

1,000 2.095 x 10" 1,705 415 16.22
1,500 6.686 x 10-2 1,131 88 3.44
2,000 1.883 x 10-3  867 2 0.078
3,000 2.994 x 10 601 209 8.17
Total 8.606 x 10" 2,559 100
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Table C.20 Count Rate to Exposure Rate for Plutonium-239 for the 3" by 3" Nal Detector

Energy Exposure Rate, cpm/ILR/hr Percent of
(keV) pR/hr (with buildup) cpm/pR/hr (weighted) detector response

15 2.105 x 105  3,061 1,802 14.59
20 1.046 x 10"'6  5,740 0 0.0
30 2.172 x 10" 13,433 0 0.0
40 2.275 x 10:16 23,140 0 0.0
50 4.816 x 10-"5  30,852 0 0.0
60 2.472 x 10"12 33,811 0 0.0
80 1.005 x 10"' 31,375 0 0.0
100 1.471 x 10-5  25,644 10,549 85.40
150 3.321 x 10"'u 15,733 0 0.0
200 1.848 x 109  11,051 1 0.0081
300 4.790 x 10- 3  6,792 0 0.0
400 2.174 x 10"'3  4,814 0 0.0
500 5.055 x 10"'- 3,713 0 0.0
600 1.784 x 10"7  3005 0 0.0
800 6.291 X 10-14 2,175 0 0.0

1,000 1,705 0 0.0
1,500 __1,131 0 0.0
2,000 _ 867 0 0.0
3,000 _ 601 0 0.0
Total 3.576 x 10.' 12,352 100
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Table C.21 Count Rate to Exposure Rate for Plutonium-241 for the Y' by 3" Nal Detector

Energy Exposure Rate, cpm/4R/hr Percent of
(keV) iR/hr (with buildup) cpm/iR/hr (weighted) detector response

15 1.309 x 10"2  3,061 0 0.0
20 - 5,740 0 0.0
30 2.575 x 10613,433 261 0.78
40 3.035 x 10-17 23,140 0 0.0
50 3.128 x 10"12 30,852 0 0.0
60 1.301 x 10-4 33,811 33,149 99.21
80 8.106 x 10"'° 31,375 0 0.0
100 3.174 x 10.9  25,644 1 0.0030
150 2.174 x 10"'u 15,733 0 0.0
200 6.606 x 10" 11,051 0 0.0
300 1.379 x 10.8  6,792 1 0.0030
400 1.294 x 10-9  4,814 0 0.0
500 6.738 x 10"!7  3,713 0 0.0
600 6.819 x 10"i 3,005 0 0.0
800 2.094 x 10-17  2,175 0 0.0

1,000 2.724 x 10"'- 1,705 0 0.0
1,500 1.698 x 10"16 1,131 0 0.0
2,000 867 0 0.0
3X000 601 0 0.0
Total 1.327 x 104 33,412 100
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Table C.22 Count Rate to Exposure Rate for Americium-241 for the 3" by 3" Nal Detector

Energy Exposure Rate, cpm/pR/hr Percent of
(keV) pR/hr (with buildup) Cpm/jiR/hr (weighted) detector response

15 2 .03 8 x. 0- 3,061 123 0.38
20 5,740 0 0.0
30 9.434 x 10.' 13,433 250 0.78
40 23,140 0 0.0
50 30,852 0 0.0
60 4.766 x 103  33,811 31,821 98.84
80 31,375 0 0.0
100 25,644 0 0.0
150 15,733 0 0.0
200 11,051 0 0.0

300 6,792 0 0.0
400 4,814 0 0.0
500 3,713 0 0.0

600 3,005 0 0.0
800 2,175 0 0.0

1,000 1,705 0 0.0

1,500 1,131 0 0.0

2,000 - 867 0 0.0

3,000 601 0 0.0
Total 5.064 x 10.' 1 32,194 100

C.2.1 Scan MDCs

As for the FIDLER evaluation, the scan MDCs for these seven cases were calculated

using the NUREG-1507 methodology. Since the scan rate is projected to be 50 cm/sec and the

size of the contaminated area has a diameter of just over 1 m, the detector will be above the

contaminated area for about 2 seconds. The number of background counts during this interval

(b) can be determined using the background count rate calculated previously (13,500 cpm) as

follows:

b = 13,500 cpm x (1 min/60 sec) x 2 sec = 450

The minimum detectable count rate (MDCR) is given by:
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MDCR = (d') x (b)0 '5 x (60 / i)

where d' is taken from Table 6.1 of NUREG- 1507 and i is the observation interval in seconds. A

value of d' of 1.38 is used as it represents a 95% rate of correct detections and a false positive rate

of 60%, b is 450, and i is 2. The MDCR is calculated as:

MDCR = (1.38) x (450)0.5 x (60 / 2) = 878 cpm

The MDCR for the surveyor is given as:

MDCRuvcyo, = MDCR / (p)0.5

where p is the surveyor efficiency and ranges from 0.75 to 0.5. A value of 0.5 is used in this

calculation, as this is a conservative value. This gives:

MDCP~urveyor = 878 / (0.5)0.5 = 1,242 cpm

The minimum detectable exposure rate (MDER) for the surveyor is obtained by dividing the

MDCRsu,,or by the weighted count rate to exposure rate for each of the seven cases given in

Tables C. 16 to C.22. For depleted uranium, this is:

MDERurvyor = (1,242 cpm) /(10,585 cpm/pdt/hr) = 0.1173 pR/hr

The scan MDC is then equal to the ratio of the minimum detectable exposure rate in the field to

the exposure rate determined for the normalized (1 pCi/g) concentration of each case. For

depleted uranium, this is:

Scan MDC = (1 pCi/g) x (MDER&•vrOr) / (Microshield Tm exposure rate)

or

Scan MDC = (I pCi/g) x (0.1173 PR/hr) / (0.005681 p±R/hr) = 21 pCi/g
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This calculation was performed for each of the other six cases and the results are provided in

Table C.23.

C.2.2 Static MDCs

The static MDCs for these seven cases are calculated in a similar manner as that for scan

MDCs, with the time above the contaminated area increased from 2 seconds to 1 minute, the

surveyor efficiency set at 1, and the value of d' modified to reduce the false positive rate from

60% to 5%. The number of background counts during the counting interval of 1 minute (b) is

calculated to be:

b = 13,500 cpm x 1 min = 13,500

Following the same procedure as before, the minimum detectable count rate (MDCR) is given by:

MDCR = (d') x (b)"' x (60 / i)

where d' is taken to be 3.28, b is 13,500, and i is 60. This value of d' is from Table 6.1 of

NUREG-1507, and it represents a 95% rate of correct detections and a false positive rate of 5%.

The MDCR is calculated as:

MDCR =(3.28) x (13,500)0.' x (60 /60) =381 cpm

The MDCR for the surveyor is given as:

MDCRsu,,.yor = MDCR / (p)O5

Using a value of 1 for p (since the detector is stationary) gives:

MDCRsurveyor 381/ (1)0.5 381 cpm
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The minimum detectable exposure rate (MDER) for the surveyor is obtained by dividing the

MDCRv,,.yor by the weighted count rate to exposure rate for each of the seven cases given in

Tables C. 16 to C.22. For depleted uranium, this is:

MDER.mrvyor = (381 cpm) / (10,585 cpm pR/hr) = 0.03599 pR/hr

The static MDC is then equal to the ratio of the minimum detectable exposure rate in the field to

the exposure rate determined for the normalized (1 pCi/g) concentration of each case. For

depleted uranium, this is:

Static MDC = (1 pCi/g) x (MDEPRuvy.or) / (Microshield Tm exposure rate)

or

Static MDC = (1 pCi/g) x (0.03599 gR/hr) / (0.005681 VR/hr) = 6.3 pCi/g

This calculation was performed for each of the other six cases and the results are provided in

Table C.23.

Table C.23 Scan and Static MDCs for the 3" by 3" NaI Detector

Case Scan MDC (pCI/g) Static MDC (pCi/g)

Depleted Uranium 21 6.3

Low Enriched Uranium 24 7.5

10% Enriched Uranium 26 8.0

Thorium-232 0.56 0.17

Plutonium-239 2,800 860

Plutonium-241 280 86

Americium-241 7.6 :2.3
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APPENDIX E

FIELD INSTRUMENTATION EQUIPMENT,
CALIBRATION, AND OPERATIONAL PROCEDURES
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The information included in Appendix E describes the instruments that are expected to be

used for the field survey. While different, but equivalent, instruments may ultimately be used for

the actual field survey, the operation of such instruments would be the same or similar to the

operation of the instruments described below.

E-1.0 LUDLUM MODEL 2221 PORTABLE SCALER/RATEMETER I MODEL 44-10

2x2 Nal RADIATION DETECTOR / MODEL 44-20 3x3 Nal RADIATION

DETECTOR/FIELD INSTRUMENT FOR DETECTING LOW ENERGY RADIATION

(FIDLER)

Instrument Description

The Ludlum Model 2221 Portable Scaler Ratemeter is a self-contained counting

instrument designed for operation with scintillation, proportional or G-M detectors. Power is

derived from 4 "D" cell batteries. The unit contains a pre-amplifier, linear amplifier, electronic

timer, detector high voltage power supply and detector overload detection circuitry.

A single channel analyzer is also featured in this unit for use in gamma spectrum

analysis. The analyzer may be switched on or off, allowing gross or window counting.

The unit has a combination four decade linear and log ratemeter and a six digit liquid

crystal display (LCD) readout for the scaler and digital ratemeter. Potentiometers are supplied for

threshold, window and high-voltage controls.

The Ludlum Model 44-10 Gamma Scintillator is a 2" X 2" NaI scintillator coupled to a

2" diameter magnetically shielded photmultiplier. This unit is attached to the model 2221 via a

series "C" connector. The Ludlum Model 44-20 Gamma Scintillator is similar to the 44-10, but is

a 3" X 3" NaI scintillator.

The FIDLER (Field Instrument for Detecting Low Energy Radiation) is a Na! detector

specifically designed for detectin~g radiation in the 10 to 100 keV range (approximately). The NaI

crystal is about 12.7 cm in diameter and 0.16 cm thick. The thin geometry allows the crystal to

detect low energy gamma rays with reasonable efficiency while most of the: higher energy gamma
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rays pass through the crystal undetected. The thin (0.03 cm) beryllium window of the FIDLER

probe means that it must be handled in the field with greater care than the other scintillation

probes to prevent damage from grass, twigs, or other surface protrusions. In other respects, the

FIDLER probe is similar to the other scintillation probes, including its calibration and operating

procedures, which are described below.

E-1.1 Calibration Procedure-.

The ratemeter and scintillator will be calibrated by the instrument supplier according to

the manufacturer's specifications. All relevant calibration parameters will be supplied with the

instrument so that they can be verified during daily operational checks.

E-1.1.1 Pre-Operational Tests

1. Press the following "TEST" buttons. Compare the values to those supplied by the

vendor to ensure that the instrument settings are within specifications:

" "BATTERY" test button (minimum voltage is 4.4 volts);

* "HIGH VOLTAGE" test button;

" "THRESHOLD" test button; and

" "WINDOW" test button.

E-1.1.2 Daily Response Checks

For each instrument, a daily response check will be performed. This check will involve

using an appropriate radiation source (type and energy of emission) in a repeatable geometry to

take a measurement. The results will be recorded on a separate table for each instrument and will

be plotted to observe trends and out of range (- 26) readings.

E-1.2 Startup and Use Procedure

1. Switch "POWER" ON/OFF toggle to the ON position.

2. Switch "RESPONSE" toggle to F (fast).
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3. Press "ZERO" button (this zeros the display).

4. Switch "DIGITAL CONTROL" toggle to "DIGITAL RATEMETER" mode for

scanning walkover. ("SCALER" mode may be used for static timed counts when

areas of elevated activity are encountered).

5. Select the appropriate "RATEMETER" range.

6. Switch "WINDOW' toggle to the OUT position.

7. Switch "LAMP" toggle to appropriate position. (Do not use the lamp unnecessarily

as it causes voltage drain).

8. Select the appropriate "AUDIO DIVIDE" setting.

E-1.3 Shutdown Procedure

1. Toggle "POWER" switch to the OFF position.

2. Toggle "LAMP" switch to the OFF position.

3. Avoid storing the instrument in extreme temperatures (high or low) as it will take

additional time prior to subsequent use to get the instrument within the proper

operating temperature range.
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E-2.0 LUDLUM MODEL 3 SURVEY METER / MODEL 43-5 SCIn1ILLATOR PROBE/

MODEL 44-9 G-M DETECTOR

The Ludlum Model 3 is a portable radiation survey instrument with four linear ranges

used in combination with exposure rate or counts per minute meter dials. The instrument features

a regulated high-voltage power supply, speaker with audio ON-OFF capability, fast-slow meter

response, meter reset button and a six-position switch for selecting battery check or scale

multiples of X0.1, X1, X1O and X100. Each range multiplier has its own calibration

potentiometer. The unit body and meter housing are made of cast aluminum.

Any Ludlum Geiger-Mueller probe (e.g., model 44-9) will operate on this unit as well as

many scintillation type detectors (e.g., model 43-5). The instrument may be adjusted for

operation with both a G-M and scintillator detectors that operate from 400-1500 volts. The unit is

operated with two "D" cell batteries.

E-2.1 Calibration Procedure

The instrument and detectors will be calibrated by the instrument supplier according to

the manufacturer's specifications. All relevant calibration parameters will be supplied with the

instrument so that they can be verified during daily operational checks.

E-2.1.1 Pre-Operational Tests

1. Battery Check: Move the range switch to the "BAT' position. The meter should

deflect to the battery check portion of the meter scale. If the meter does not respond,

recheck that the batteries have been installed properly, or replace the batteries.

2. Source Check: Turn the instrument range switch to the X100 position. Expose the

detector to a check source. The speaker should click with the AUDIO ON-OFF

switch in the ON position. Move the range switch through the lower scales until a

meter reading is indicated. The toggle switch labeled F-S should have a fast response

in "F' and a slow response in "S". Depress the RESET button. The meter should

zero.
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E-2.1.2 Daily Response Checks

For each instrument, a daily response check will be performed. This check will involve

using an appropriate radiation source (type and energy of emission) in a repeatable geometry to

take a measurement. The results will be recorded on a separate table for each instrument and will

be plotted to observe trends and out of range (± 26) readings.

E-2.2 Startup and Use Procedure

1. Select and connect the appropriate probe. Inspect the probe and connecting cable for

physical damage.

2. Switch the range dial to the appropriate multiplier (if you are unsure of the

approximate range setting for the material to be surveyed, start with the X100 scale

and switch downward, while scanning, until a meter reading is obtained).

3. Select the appropriate "RESPONSE" (fast or slow, depending on use and probe).

4. Press "ZERO" button as necessary to zero the meter between readings.

E-2.3 Shutdown Procedure

1. Switch "POWER" dial to the OFF position.

2. Avoid storing the instrument in extreme temperatures (high or low) as it will take

additional time prior to subsequent use to get the instrument within the proper

operating temperature range.
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E3.0 LAND SURVEYING EQUIPMENT CALIBRATION

E-3.1 Total Stations Topcon Model 700 & 701

E-3.1.1 Calibration Procedure:

Calibration for this equipment is performed on a National Oceanic and Atmospheric

Administration (NOAA) calibration baseline established by the National Geodetic Survey (NGS).

These baselines have published data that can be obtained from the NOAA website and are placed

around the country. Calibration of this equipment takes place twice a year with additional checks

if equipment experiences some fault.

E-3.1.2 Method:

* Instrument optical plumit is checked and adjusted as necessary per manufactures prescribed

methods.

* Level bubbles are checked and adjusted as necessary per manufactures prescribed methods.

SInstrument is set up on one of the monuments of the calibration baseline and proper

atmospheric and prism constants are entered into the instrument.

• Distances are measured to the other baseline monuments to fixed prisms mounted on adjusted

tribrachs and tripods.

* Distances are recorded for each station and compared against record distances.

* The instrument is then set on one of the intermediate monuments and the procedure is carried

out again.

The results are checked against the known values and analyzed to reflect if instrument is

operating within the manufactures stated specifications. If the instrument fails this test, the

procedure is re-run to eliminate blunders. If the instrument still fails this calibration test, it is sent

to the manufacture for repairs.
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E-3.2 Automatic Levels

E-3.2.1 Calibration Procedure:

" This instrument is calibrated and adjusted by using the manufactures stated procedures by a
standard peg-test. This is accomplished by accurately measuring the difference in elevation

between two points approximately 61 meters (200 feet) apart with the level set in the middle

of both objects.

* Secondly, the difference is then measured with the level set approximately 3.0 meters (10

feet) away from one of the points.

" The two resulting differences in elevation are compared and if no difference is found the

instrument is in calibration. If results indicate an out of calibration situation the level is

adjusted in its current location per the manufactures specifications.

* Once any adjustment has been made, the procedure is re-run and results recorded.

E-3.3 GPS Equipment

E-3.3.1 Calibration Procedure:

The basic calibration test for this is repeatability of results compared against NGS established

points. This is accomplished within an area that multiple know coordinate points exist that

have been established by NGS. The instruments can be used to measure the location of

known points from other known points and the results compared with the record information.

The results are then compared with the manufactures specifications for compliance. If the

results indicate some error, the test will be rerun and if error still exists it is sent to the

manufacturer for repair and calibration.
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ACRONYMS

DCGL Derived Concentration Guideline Level

D.O. Delivery Order

DQO Data Quality Objective

DQCR Data Quality Control Report

FSP Field Sampling Plan

FUSRAP Formerly Utilized Sites Remedial Action Program

GIS Geographic Imaging System

GPS Global Positioning System

MDC Minimum Detectable Concentration

MDL Method Detection Limit

NAD83 North American Datum of 1983

NAVD88 North American Vertical Datum of 1988

NRC Nuclear Regulatory Commission

QAPP Quality Assurance Project Plan

QA/QC Quality Assurance/Quality Control

QCSR Quality Control Summary Report

RI Remedial Investigation

SLDA Shallow Land Disposal Area

SSHP Site Safety and Health Plan

USACE United States Army Corps of Engineers

URS URS Corporation
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1.0 PROJECT DESCRIPTION

This Quality Assurance Project Plan (QAPP) describes the policy, organization,

functional activities, and quality assurance and quality control (QA/QC) for the gamma walkover

survey planned for the Shallow Land Disposal Area (SLDA) site in Parks Township, Armstrong

County, Pennsylvania. The purpose of this survey is to generate coverage maps showing

variation of gamma levels at the site and to aid in the performance of a remedial investigation and

selection of additional sampling locations if needed. The survey's purpose is discussed in more

detail in Section 1.0 of the Field Sampling Plan (FSP).

This QAPP, the FSP, and the Site Safety and Health Plan (SSHP) are the work plans that

URS Corporation (URS) has prepared to fulfill the requirements of the USACE Delivery Order

No. 0010 for the SLDA site. These plans will govern the work at the site.

A summary of the site description, history, and existing site data is presented in Section

1.0 of the FSP.
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

The URS organizational structure for this project, presented in Figure 2-1, identifies the

names of key project personnel. The Delivery Order (D.O.) Manager, Mr. Thomas Fralick, is

responsible for all assigned technical and administrative aspects of the project. Mr. Fralick is the

primary point of contact between the USACE and URS. The D.O. Manager's role is discussed in

detail in the FSP. The Project Principal, Mr. Vein Singh, is the indirect (secondary) point of

contact for project communication and authority. The Project Principal's role is also discussed in

detail in the FSP.

The Field Manager, Mr. Larry Luckett, CHP is responsible for coordinating the activities

of all personnel involved with implementing the project in the field and will verify that all field

work is carried out in accordance with the approved project FSP. The QA Manager, Mr. James

Lanzo, is responsible for verifying and documenting that Delivery Order quality assurance has

been performed for this project, and ensuring that quality assurance meets the requirements of the

FSP and URS corporate requirements. The QA Manager's role is discussed in detail in the FSP.

Qualifications of all key personnel associated with this project are presented in the FSP.
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3.0 DATA QUALITY OBJECTIVES

3.1 General

Data quality objectives (DQOs) are qualitative and quantitative statements that specify

the quality of data required to support the gamma walkover survey at the SLDA site, considering

the intended use of the data. The purpose of the gamma walkover survey is to develop a

radiological baseline of the site and to aid in the selection of biased soil sample locations.

Therefore, the data collected must be of sufficient quantity and quality to reliably define site

radiological conditions on a preliminary basis.

Radiological measurements will be recorded by the' URS field crew during the gamma

walkover survey. The gamma activity data will be collected concurrently with locational data

using a Global Positioning System (GPS) unit. The gamma walkover survey measurements will

be collected and managed through use of approved procedures. In particular, the survey will be

performed using instruments in current calibration and appropriate for detection of the anticipated

external radiation energy. Instrument accuracy will be sufficient to measure external gamma

radiation at a fraction of typical background levels.

In order to locate the gamma reading spacially, a land survey will be performed to

establish the limits of the work area and horizontal and vertical control of the site.

3.2 Data Quality Objectives

The following DQOs have been developed for the gamma walkover survey at the SLDA

site

1. Acquire sufficient land survey information such as land title records, deeds, and filed

maps at the local municipality and from Nuclear Regulatory Commission (NRC)

license SNM-2001 to identify the limits of the SLDA site prior to the gamma

walkover survey. The site limits will be identified using stakes, flagging, etc.
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2. Measure background gamma radiation levels that are representative of the SLDA

vicinity. Identification of areas of elevated gamma radiation within the SLDA site

will be based on gamma radiation levels exceeding the average background

concentration by an amount determined through calculation of the Minimum

Detectable Count Rate.

3. Measure external gamma radiation levels approximately one foot above the ground

surface within the SLDA site. Gamma radiation levels will be measured over the

entire site to the extent possible. Areas where gamma radiation levels were not

measured due to topography or other adverse conditions will be clearly identified in

the final report.

4. Develop a baseline characterization of external gamma radiation levels across the

SLDA site. This characterization will identify areas of surface soil concentrations

that are elevated relative to the following preliminary investigation levels:

Isotop~e" Preliminary Investigation Level (pCi/g)

Am-241 27.37

Pu-238 36.3

Pu-239 32.6

Pu-240 32.6

Pu-242 . 32.8

Rc-226 0.3

Unat 123 (of U-238)

U-234 96.4

Th-230 1.0

These levels have been established based on a preliminary site model and risk

assessment, and correspond to the site preliminary Derived Concentration Guideline

Levels (DCGLs).

The gamma survey will be able to detect areas of elevated concentrations that are lm2

or greater in size.
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5. Gamma survey data will be obtained using instruments calibrated according to

manufacturer's procedures. Each radiation detector will be checked at least daily,

with an expected instrument response within two standard deviations of the running

average for that instrument.

6. The actual Minimum Detector Limit achieved in the gamma survey (scan MDC) will

be determined based on the field and background measurements. Measurements

above the scan MDC will be noted as elevated for the purpose of planning the

sampling program for the SLDA RI.

In order to achieve these project DQOs, two kinds of data will be generated during the

gamma survey:

* Survey data at specific locations will be obtained via a gamma walkover survey,

using a FIDLER instrument and 3" x 3" sodium iodide detector coupled with a GPS

receiver to measure external surface gamma radiation levels indexed to specific

location data. These screening data will be used to identify potential radiologically

impacted areas at the site, and to provide a basis for one of the criteria used in the

selection of biased soil sample locations.

* Gamma radiation levels will also be measured in areas where acceptable GPS signals

are not available due to interference. This data will be used to identify areas of

elevated gamma radiation and the specific locations will be identified using standard

land surveying techniques.
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4.0 PROCEDURES FOR DETERMINING GAMMA SURVEY LOCATIONS

The location of measurements obtained during the gamma walkover survey will be

obtained by GPS or by standard land survey methods. The horizontal (Northing and Easting)

locations will be identified and tied to the North America Datum of 1983 (NAD83). The GPS

system will be used in accessible areas where an acceptable signal can be obtained. A baseline,

control points, and/or a grid will be established and tied to the above- referenced horizontal and

vertical controls by standard land survey methods (e.g., total station, level, etc.) in accessible

areas where an acceptable GPS signal cannot be obtained. The gamma radiation measurements in

these areas will be located using the baseline, control points, and/or a grid.

The accuracy of the locations will be as follows:

* Gamma walkover survey locations using GPS to one meter (horizontal plane

coordinate) accuracy.

Gamma walkover survey locations using standard land survey methods will have a

target accuracy of one meter (horizontal plane coordinate), where possible. Every

effort will be made to meet the one-meter accuracy target in these areas; however, it

may be necessary to modify this accuracy level due to difficult access and the

presence of vegetation and steep terrain. Any modification will be documented and

relative accuracy assessed.

N:\I 1172781.00000WORDSDA QAPP.doc

2/13/03 9:51 AM



5.0 DATA REPORTING

It is expected that most of the data gathered during the gamma walkover survey will be

recorded electronically, using the field instruments coupled with GPS. However, in areas where

use of the GPS unit is not feasible due to inaccessible topography or other conditions, data will be

recorded manually on the Gamma Survey Data form presented in Appendix A. The data

collected manually in the field will be subsequently entered into the database to allow map

generation using a Geographic Imaging System (GIS).

The radiation level and other relevant data measured at each location will be recorded on

the form immediately as the data is generated. Interim reports will be sent to the USACE from

the field as the data is generated. Upon completion of the field investigation, a gamma walkover

report will be prepared which will summarize the findings and results of the gamma walkover

survey.
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6.0 QUALITY CONTROL REPORT TO MANAGEMENT

Data Quality Control Reports (DQCRs), as shown in Appendix A, will be submitted to

the USACE during the course of the field work. The DQCR is completed on a daily basis to

document quality control related information from the field. The Field Manager will complete

the DQCR during site work, sign the DQCR and submit it to USACE on a weekly basis.

A Quality Control Summary Report, which addresses quality control practices employed

and summarizes the DQCRs, will be submitted to the USACE upon project completion.

Additional deliverable items are discussed in detail as follows:

0 Permission to depart from approved plans will be obtained from the USACE

Contracting Officer in writing. The USACE will be notified within 48 hours of any

such occurrence. Any departure from the approved QAPP and the corrective action

taken to resolve any problems will be identified.

* A Gamma Walkover Survey Report will be prepared which will summarize the

findings and results of the gamma walkover survey. The data will be used as a

radiological baseline for the start of RI activities by the USACE under FUSRAP.

Any quality control issues or deviations from the FSP will be discussed in the

Gamma Walkover Survey Report
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7.0 CALIBRATION PROCEDURES AND FREQUENCY

In order to obtain a high level of precision and accuracy during the gamma walkover

survey, the gamma surveying equipment and the land surveying equipment must be properly

calibrated. The following describes the equipment calibration procedures and frequency of

calibration.

The gamma survey equipment will be calibrated by the instrument supplier according to

the manufacturer's specifications. A daily check to confirm the instrument is responding will be

completed by placing an appropriate radiation source (based on type and energy of emission)

nearby and noting an expected response. Responses will be recorded and charted for each

instrument; if the results indicate that the instrument is out of control, it will be removed from

service.

The land survey equipment (e.g., total stations) are run on a daily basis to a calibrated

baseline (published by the National Geodetic Survey Association) to ensure equipment precision

and accuracy. In addition, equipment is calibrated during regular service by qualified vendor

technicians to manufacturer's specifications.

Calibration and operation procedures are discussed in more detail in the FSP.

7.1 Analytical Support Areas

Not relevant.

7.2 Laboratory Instruments

Not relevant.
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8.0 INTERNAL QUALITY CONTROL CHECKS

Since the gamma walkover survey does not include laboratory analyses, this section is

not relevant. Field instrument calibration is addressed in Section 7.0.

8.1 Batch OC

Not relevant.

8.2 Matrix-Specific OC

Not relevant.

8.3 Additional OC

Not relevant.
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9.0 CALCULATION OF DATA QUALITY INDICATORS

9.1 Precision

Not relevant.

9.2 Accuracy

Not relevant.

9.3 Completeness

Not relevant.

9.4 Method Detection Limits (MDLs) and Minimum Detectable Concentrations (MDCs)

Detection sensitivity calculations are supplied in the FSP.
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10.0 CORRECTIVE ACTIONS

The gamma walkover survey will not require any laboratory services or outside analyses

of samples. Corrective action related to instrument calibration is discussed in Section 7.0. Areas

of insufficient gamma walkover survey coverage will be determined by approximate daily data

reduction. The field crew will collect additional gamma survey data to address areas with

insufficient coverage prior to de-mobilization from the site.

10.1 Incoming Samples

Not relevant.

10.2 Sample Holding Times

Not relevant.

10.3 Instrument Calibration

No sample analyses will be performed. All measurements will be taken in the field.

Therefore, instrument calibration applies only to the field instruments as discussed in Section 7.0.

10.4 Reporting Limits

Not relevant.

10.5 Method OC

Not relevant.

10.6 Calculation Errors

Not relevant.
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11.0 DATA REDUCTION, REVIEW, VALIDATION, AND REPORTING

Laboratory analyses will not be conducted; therefore, discussion of data reduction is not

relevant to this project. Data files will be downloaded approximately on a daily basis from the

GPS data logger and transmitted to a designated URS office. The designated and qualified office

staff will transmit the data into the GIS and the data will be mapped. On a weekly basis, URS

will forward to USACE the ASCII data files downloaded from the field instruments, preliminary

coverage maps, and any applicable backup data. Maps of locational data will be transmitted to

the field crew approximately once a day. The data will then be validated using standard QC

procedures. These QC procedures will consist of spot checking five data points for each data

transfer. The spot check will consist of comparing the locational and gamma radiation

measurement data forwarded from the field with the data presented in the draft GIS coverage

maps. Upon completion of field activities, data will be presented in the Gamma Walkover

Survey Report. Data will be considered preliminary until validated and presented in the final

report.

Land survey data will be reduced, reviewed, validated and reported by a Licensed

Pennsylvania Land Surveyor using methods and standards acceptable to the professional standard

of the State of Pennsylvania.
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12.0 PREVENTATIVE MAINTENANCE

Not relevant.
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13.0 PERFORMANCE AND SYSTEM AUDITS

Daily response checks and maintenance of survey equipment will be completed as

described in detail in the FSP. In addition, a daily performance audit will be conducted to

document deviations from the procedures specified in the FSP and QAPP.

Since sampling and analysis of site media is not included in this scope of work,

performance and external audits typically completed by the laboratory and performance audits

associated with the required gamma walkover survey are not merited.

13.1 Performance and External Audits

A daily performance audit will be conducted by the Gamma Walkover Survey Field

Manager to document various aspects of the actual survey procedures. At minimum, the survey

scan speed and distance from the detector to the ground will be recorded.

13.2 Systems/Internal Audits

Not relevant
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14.0 QC REPORTS TO MANAGEMENT

Daily Quality Control Reports (DQCRs), as shown in Appendix A, will be submitted to

USACE during the course of project. The Quality Control Summary Report (QCSR) which

addresses quality control practices employed and summarizes the DQCRs will be submitted to the

USACE at the end of the project. Other deliverable items are discussed in detail below.

14.1 Departure from Approved Plan

The USACE will be notified within 48 hours of identifying conditions requiring deviation

from the approved plan. Verbal approval to deviate from the plans will be provided by the

USACE Project Manager prior to proceeding. Written approval to deviate from the approved

plans will be also provided by the USACE Contracting Officer. Any departure from the approved

QAPP and the corrective action taken to resolve any problems will be identified. Also included

will be any verbal/written instructions from USACE personnel for sampling or reanalysis.

14.2 Report

A gamma walkover survey report will be prepared which will summarize the findings

and results of the gamma walkover survey. The data will be used to develop planned remedial

investigation (RI) work plans. The gamma walkover survey report will discuss any QC issues

that arose during completion of the survey activities.

A land survey map will be produced showing the limits of work and locational

information of the grid system and monitoring wells.
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APPENDIX A

STANDARD FORMS TO BE USED
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INSTRUCTIONS ON WHEN AND HOW TO COMPLETE GAMMA SURVEY DATA

FORM

It is expected that most of the data gathered during the gamma walkover survey will be

recorded electronically, using the field instruments coupled with the GPS. Paper documentation

in the field will not be necessary for this data gathering system. However, if the GPS is not

operating, data readings and locations will be recorded by hand in the field on the Gamma Survey

Data form. In addition to the gamma walkover survey reading, the form allows the identification

of the instrument being used, the survey location, the person gathering the data, the date, and

notes describing unusual conditions, if appropriate.
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