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1.0 INTRODUCTION 
1 7 3 5  

1.1 PURPOSE 

This project specific plan (PSP) has been developed to evaluate a portion of the soils in Area 7 for the 

On-Site Disposal Facility (OSDF) Waste Acceptjince Criteria (WAC) through a field sampling 

program. The areas to be characterized under this PSP are scheduled for excavation during 1999 and 

beyond as part of various Silos Project construction activities. This PSP fulfills the Sitewide 

Excavation Plan (SEP) (DOE 1997c) and the Attainment Plan for the 

(WACAP) (DOE 1998c) requirements for development of predesign 

investigation plans and for documenting the justification for selection of specific WAC 

(COCs). The existing body of soil data and process knowledge associated with this area serve 

as the foundation from which the sampling strafegy presented in this PSP has been developed. The 

existing data set primarily consists of remedial investigation data. 

The Phase I field sampling program is organized into six geographical areas based on the Silos 
Project’s proposed construction plan and/or the excavation schedule, process knowledge of the area, 

OOOMKi 
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and the WAC constituents of concern (COC) for the area. The six physical areas are defmed as 

follows: 

0 Area A: Soil stockpile 
0 

0 

0 

0 

0 

Area B: Path of planned infrastructure road 
Area C: Area west of Silo 3 & 4 
Area D: Area for planned Silo 3 facilities and K-65 Transfer Tank Area 
Area E: Northeast sector for planned laydown area 
Area F: Area for planned K-65 facilities 

The location and boundaries of the specific areas are illustrated in Figure 2-1. A Phase XI field 

sampling program which will focus on the Silo 1 and 2 soil berms and several areas associated with the 

silo berms will be addressed under a separate PSP. 

I 
I 

I 

The soils that comprise Areas A through F will be sampled and analyzed for two WAC constituents of 

portion of Area B will be analyzed for lead and chromium to determine if soils in this area have a 

potential to be RCRA characteristic soil. 

concern, total uranium and technetium-99. Additionally, samples collected from Area C and a western 

The sampling strategy presented in this PSP involves WAC characterization of various areas comprised 
of both native and backfilled soils prior to thpstart - of construction activities for silo waste processing 

facilities. The sampling design includes systematic physical sampling throughout the areas 
I 

I 

I 

defined above as well as real-time gamma measurements over the surface of the area where feasible. 

The real-time measurement data will be used for the total uranium WAC determination for exposed 
I 

surface soil where high gamma background does not cause an interference. Biased sampling is also 

planned on a limited basis based on previous data indicating that a waste transfer pipe (within the K-65 
trench) may have been the source of soil contamination. 

Under this PSP, only the 

small area where the waste traasfer pipe intersects with the planned service road will be investigated. 

In case the initial sampling reveals above-WAC levels, a delineation sampling effort may also be 

performed under this PSP if necessary and will be documented in the form of a Field Change Notice 

document. 
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Development of this PSP and initiation of sampling in the late Summer of 1998 is necessary to support 

the excavation of soils in the specific areas by determining whether the soils 
To accomplish this, field sampling should generally precede the planned start of construction 

excavation by a minimum of approximately three months. The initial sampling in the late Summer 
' of 1998 will involve Area A and Area B in order to assess the WAC status of soils prior to 

is planned to occur during the Fall of 1998 through the Spring of 1999. The data generated under this 

PSP will be used in conjunction with the existing data set to: 1) demonstrate that these Area 7 soils do 

not exceed the WAC and may be bulk excavated 

characteristic soil. 11 

5 

6 construction of the infrastructure road in the Spring of 1999. Characterization of the remaining areas 
7 

8 

9 

10 placed in the OSDF or, 2) develop a plan to segregate potential above-WAC soil and/or RCRA 

12 

1.2 BACKGROUND 13 

This section describes the existing conditions in Area A through F and the proposed use of the land. 

The sampling approach for each area is described in Section 2.1. 

14 

15 

16 

1.2.1 AreaA 17 

I Area A consists of a soil stockpile located in the east, central area of the Silos Project grounds. The 18 

19 source of the stockpile is: 1) soil excavated from ;he Vitrification Pilot Plant footprint in 1994 prior to 

construction of the foundation and soil excavated for installation of office trailers in the same area, m 

and 2) soil excavated from the area previously occupied by the high and low nitrate containment pools. 

No other soils are known to have been placed on the stockpile. The stockpile was reconfigured to 

allow access for installation of overhead utility lines which created a ravine through the center of the 

pile. The stockpile has an approximate soil volume of 1,500 cubic yards. 

from the source area for these soils is furtlier discussed in Section 1.3. 

21 

22 

23 

24 Historical data collected 

25 

1.2.2 Area B 

26 

n 

Area B consists of the path of the planned infrastructure road which encircles the Silos Project area. 

existing soil and filling with borrow soil as needed to obtain the designed elevations. A portion of this 

28 

29 The construction of the infrastructure road will involve a cut and fill approach including excavation of 
I 

24 

31 

I 

area may have an existing cover of gravel which will be cored through for sampling purposes t8@lepJ I 1 ,  
l 

I the underlying, native soil as necessary. A 50-foot wide band encompassing the proposed road, i - 32 

I 
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drainage ditches and electrical upgrades will be the focus of sampling with depths varying with the cut 

or fill design at several points along the road. 

1.2.3 Area C 

Area C is located west of Silo 3 and 4 and west of the proposed infrastructure road. The Silos Project 
plans to construct office trailers, a warehouse, substation, and parking area in this vicinity 

The area is currently used as a laydown area 

consisting of both gravel and grassy areas. The area will be considered separately from the other areas 

due to additional WAC attainment characterization issues in this immediate area. Lead and chromium 
have been detected at elevated levels at one location in the general vicinity as discussed in Section 1.3. 

1.2.4 Area D 

Area D consists of several planned footprint areas for the following buildings or facilities: 

K-65 Transfer Tank Area, Radon Control System, Silo 3 Stabilization Facility, Silo 3 container storage 
area, loading area and construction laydown area. Most of these areas currently consist of 

undisturbed soil vegetated with grasses or gravel roadways. Excavations for foundations are planned 
for these facilities, with the exception of the laydown area, and will require deeper characterization of 

soil for WAC. The proposed Transfer Tank Area consists partially of backfilled and compacted clay. 

The boring locations and sample depths for this area are summarized in Table B-1 in Appendix B. 

1.2.5 AreaE 
Area E is a proposed storage and laydown area located in h e  northeast sector of the Silos Project 

grounds and north of the High Nitrate Storage Tank. The area measures approximately 
180 x 200 feet. Approximately 20 percent of the surface area consists of three small soil stockpiles 

which originated from the waste haul road excavation in 1997 as well as other unknown sources in 

1996 and 1997. The stockpiled soil volume is estimated to contain approximately 150 cubic yards with 
a maximum height above grade of four feet. The majority of this area was formerly occupied by the 

modular high nitrate storage tank/pool which was dismantled in 1996. The proposed storage and lay- 
down area will be prepared by placement of a gravelhimestone subgrade. 

1 
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1.2.6 AreaF 

Area F consist of a grassy, rectangular area approximately 500 X 300 feet located south of the K-65 
trench and east of Silos 1 and 2. In addition to the K-65 Stabilization Facility being proposed for this 

area, several ancillary buildings, access roads and laydown areas for the facility are planned. The 

area is also proposed for the fabrication of the Radon Control System modules. In approximately 

1994, the western portion of this area was used as an office and staging area which included placement 

of a graveVstone base. This area was later covered by clay fill soil, re-graded and compacted using 
soil excavated from the new drainage ditch and storm water retention basin located southeast of 

Area F. The clay fill was designed to level the area and provide a compacted soil base in preparation 

for future construction. The southern portion of the area has been filled with up to four feet of clay 

with lesser amounts to the north. This area has been undisturbed since the fill material was placed and 

compacted into the area in 1996. 

1.3 

Consistent with the provisions for defining WAC COCs found in the SEP and the WACAP, existing 

analytical data and historical process knowledge have been used to define the WAC COCs for the Silos 

Project areas addressed in this PSP: The process utilized to develop the area-specific COC lists 

presented in Section 1.3.1 has been developed after considering the existing data set and what is known 

about the land use and the soil types comprising this portion of Area 7. 

PE-AnoN OF WAC CO NSTITUENTS OF CO NCgsN (COC S) 

L 

1.3.1 Selection of WAC COCs 

The first step in the selection of COCs for the areas of Lterest was to evaluate the 18 soil 
contaminants for which a concentration-based WAC has been established (Table 3-1 of WACAP) for 

applicability to the qrea. To accomplish this evaluation, soil analytical data from within the study area 

was compiled on the WAC COCs using the Sitewide Environmental Database (SED). All of the SED 

data components, including live tables (containing data associated with both excavated and in-place 

soil) and frozen data subsets, were included in the SED data queries used to evaluate the soils. All of 

the existing analytical data collected from the area for the 18 COCs is presented in Table D-1 of 

Appendix D. The sample locations for the existing analytical data are presented in Appendix E. 

The WAC COC screening process entailed the review of analytical data for the 18 COCs from Fitbin 

the Silos Project area (a portion of Area 7). Of the 18 WAC COCs, only total uranium and 
'* ~ ~ P , ,  

* ' a ~~~~~~ 
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technetium-99 have been detected in FEMP soils at concentrations above WAC or have analytical 

detection limits above the WAC. All of the detections of the other 16 WAC constituents are 

significantly below the WAC limit. However, two of the 16 constituents (4-nitroaniline and 

bis[(2-chloroisoprapyl)]ether) have analytical detection limits above the actual WAC limit making a 

WAC determination for these two semivolatile compounds impractical. Based on the known levels of 
these constituents and the probable land use of the area during the production period, these two 

compounds are assumed to be below the WAC limit. Therefore, only uranium and technetium-99 were 

retained for further consideration through this first step of the COC selection process. 

The second step in the COC selection process was to further evaluate the possibility of soil being 

present above the RCRA toxicity characteristic regulatory limits. The data review established lead and 

chromium having the potential to be above the RCRA leachability limit for soils located west of Silo 4. 

This potential exists due to lead and chromim sample results, collected near the bank of Paddys Run 

creek west of Silo 2 but well south of the construction area, which are above the twenty times rule 

value of 100 mgkg (20 x the toxicity characteristic limit of 5 mg/L based on leachability) for lead and 

chromium. The results were 139 mgkg and 115 mgkg for lead and chromium, respectively, at the 

particular sample location west of Silo 2. 

Based on the WAC COC screening process outlined above, the following constituents were selected for 

sampling under this PSP: 

0 Total uranium is retained as a WAC COC for the Silo's hoject area soils based'on the 
pervasive uranium contamination in the soils associated with the former production 
area. Elevated levels of uranium have been detected along the concrete-lied K-65 
trench which contains a waste transfer pipe that carried the General Sump liquids to the 
Waste Pit Area during the production years. 

0 Technetium99 is retained as a WAC COC based on one above-WAC detection for 
technetium49 near the K-65 trench and the sensitivity associated with the final 
remediation4evel (FRL) being equal to the WAC level. Total Uranium and 
technetium-99 will be sampled and analyzed from all locations in Area A through 
Area F under this PSP. 

0 Lead and chromium are selected as additional COCs for the immediate area west of 
Silo 4 referred to as Area C,  selected sample locations in Area B west of Silos 1 and 2f 

. This is due to the detection of chromium 
and lead concentrations at one location exceeding the twenty times rule in samples o&) P * * 4, 

1 

1 

1 

1 

1 

1, 
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collected south of the Area C boundary. The RCRA characteristic waste determination 
for lead and chromium ling 

ram outlined in this 

Other areas to be characterized under this PSP have no history of RCRA wastes being 
stored or generated. 

A summary of the historical data set of the four applicable COCs for the Silos Project areas is provided 

in Table 1-1 below. 

' 

TABLE 1-1 

SUMMARY OF SELECTED WAC COC HISTORICAL DATA FOR SILOS PROJECT AREA 

Historical Data Set M a  Minimum Maximum 
WAC COC (No. of Samples) Concentration Concentration Concentration OSDF WAC 

Total Uranium 34v 26.0 mg/kg 1.2 mgkg 436.3 mgkg 1,030 mgkg 
Technetium-99 111' 4.6 pCVg 0.1 pci/g 602 pCi/g 29.1 pCUg 
Lead 4b 9.8 mgkg 7.9 mgllcg 13.2 mgkg 5.0 mg/L 
Chromium 7b 12.2 mg/kg 10.2 mgkg 16.8 mgkg 5.0 mg/L 

1 

2 

3 

4 

S 

6 

7 

8 

9 

10 

- 

'Sample set excludes silo berm data. 
bLeaa and chromium only applicable as COCs in Area C (west of Silo 4). a portion of Area B west of Silo 1 and 2. 

1.4 SCOPE 1 

This PSP presents a strategy for collecting WAC attainment data from a portion of Area 7 referred to 

as the Silos Project area utilizing a systematic approach for selecting sample locations as well as a 

biased approach near the K-65 trench. Real-time gamma measurement data will also be used to 

determine total uranium WAC attainment for surface soils where possible. Additionally, field 

field readings (see Section 2.2.3)., The number of samples planned for collection in this PSP is based 

on previous sampling data from the areas and the historical land use or process knowledge. This PSP 

also includes a contingency for additional sampling if analytical data indicates a WAC exceedance for 

any of the four WAC COG. If additional sampling is necessary, a variance form will be completed to 

define the additional sampling that is required to determine the specific above-WAC area of soil. 

2 

3 

4 

5 

radiological screening will be used on all soil cores/cuttings to select samples that exhibit bedgamma 6 

1 

8 

9 

10 

11 

12 

' . r e  
7 * >  % 

, 7  

!;$ 
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The PSP does not address chemical or radiological characterization of debris within the soil pile or any 

other area. If debris is encountered during soil sample collection it will be excluded from the sample 

to the extent practical. The sampling efforts will focus on the soil component of the various areas. 

Real-time radiological data measurements will lp performed in all areas that are accessible with real- 

time equipment that do not present a direct radiation interference problem due to Silo 1 and 2. These 

measurements are intended to the physical sample results in 
accordance with the provision in the SEP and WACAP. In areas where gamma measurements are 

feasible, the data will be used in lieu of physical surface sample analysis for total uranium. The 

accessible ground surfaces will be monitored to determine patterns of radiological (gamma) activity 

using a mobile sodium iodide (NaI) detector (RTMK) or High Purity Germanium (HPGe) detector to 

determine if the potential for a total uranium WAC exceedance exists. In areas where the RTRAK 
. cannot access, HPGe measurements will be employed to the extent practical. The real-time program is 

discussed in Section 3.0. 

Physical sample collection will be accomplished utilizing Geoprobem core sampling and manual 
sampling methods. The samples will be analyzed for total uranium via an inductivelycoupled plasma 

(ICP)/mass spectrometry method and technetium-99 by the gas-proportional counting method at an 

analytical support level (ASL) E and B, respectively by the FEMP onsite laboratory. Chromium and 

lead will also be analyzed at the onsite laboratory at ASL B by the ICP method. Selected samples may 
be split with the Ohio Environmental Protection Agency (OEPA) to support the agencies oversight role . 

at the FEMP. All sampling and analysis activities performed by DOE shall be consistent with the 

requirements of the Sitewide CERCLA Quality Assqance Project Plan (SCQ). The sampling strategy 

is described in detail beginning in Section 2.2. 

1.4.1 Kev Pro iect Personnel 

The team members responsible for coordination of work in accordance with this PSP are listed in 

Table 1-2. 

F E R \ W A C M R E A m  18.1998 1009AM 8 
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TABLE 1-2 

" - 1733 KEY PROJECT PERSONNEL *b. 

Title Alternate 
Project Lead Mark Cherry 
Field Sampling Lead Mike Frank 
Real-Time Lead Joan White 
Quality Assurance Contact Reinhard Friske 
Data Management Contact Susan Marsh 
mytical Lead Bill westerman 
Surveying Lead Jim Schwing 
Waste Management Sarah Alkire 
Waste Acceptance Organization Sue Lorenz 
Health and Safety Debra Grant 

Mike Frank 
Tom Buhrlage 
Dale Seiller 
Ervin O'Bryan 
Kym Lockard 
Grace Ruesink 
John Deho 

Linda Barlow 
Lew Wiedeman 

I GarYYow3 

2.0 SAMPLING PROGRAM 

2.1 

In accordance with the SEP and WACAP for the OSDF, the number of samples c&erm,,~ed to 
adequately characterize the Silos Project soils in Area 7 is based on the current data set, the RUFS 

sampling density, process knowledge of the area, and sampling density in previous soil stockpile 

sampling projects. This section describes the basis for the sample location selections in A&s A 

through F including the spatial arrangement and depth intervals. 

s ELECTION OF SAMPLE LOCATIONS 

Based on these requirements, approximately 210 samples will be collected from Areas A through F 

with additional samples collected if field beta/g& readings indicate the potential for above-WAC 

total uranium levels (see Section 2.R.3). If real-time radiological (gamma) instruments (NaI and 

HPGe) detect total uranium at a level above 721 ppm or 928 ppm, respectively, during the ground 

surface scans, a physical sample(s) may be collected as part of delineation activities 

The sections below describe the sampling approach for each of the six areas. The exact locations and 

designated sampling depth intervals are presented in Table B-1 of Appendix B. Surface soil san&qjr 

are specified for Areas A through F for total uranium and technetium-99. However, the total uranium 
4 
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analyses may not be performed if real-time measurements are sufficient to make the WAC 

determination in a given area. 

At each designated samplihg location, any existing gravel or granular road base materials on the 

surface will be excluded fkom sampling. In this case, the effective surface soi sample will begin at the 

top of the soil underlying these road base materials. 

All samples collected from Areas A through F will be analyzed for total uranium and technetium-99, 

. Samples collected from Area C, a portion of Area B, and 

stockpile locations in' Area E will also be analyzed for lead and chromium. 

2.1.1 

Area A consists of the soil stockpile located in the east, central portion of the Silos Project Area and 

northwest of the existing High Nitrate Tank. The number of samples planned for cpllection fkom the 

stockpile is based on recent stockpile sampling designs, specifically the sampling density relative to the 

volume of soil. A total of 16 samples have been selected for the Area A stockpile which is 

approximately 1,500 cubic yards. Eight soil brings will be completed on the pile with two 

sample intervals collected from each boring 

Area A - Soil Stocku ile 

in Table B-1 of Appendix B . The eight borings are equally spaced 

over the pile. This screening process is described in detail in Section 2.2.3. For screening purposes, 

each soil boring will extend to the. base of the pile to collect cores for radiological screening. 

FER\WAeURW7PSP\SCplmrber 18,1998 1O:WAM 10 



FEMP-WAC A7S-PSP DRAFT FINAL 
Revision C 

September 18,1998 
1 1 3 3  

Project Number 20500.PsP-001 

2.1.2 Area B - Planned Path of Infrastructure DeveloDment (Ro ad and Electrical) 

Area B consists of the planned road encircling the existing and proposed Silos Project facilities and 

buildings. The existing soil in the pathway of this road will be characterized through surface and 

subsurface soil sampling dependent on the designed construction cut or fill depth in the designated 

sample area. At each cluster of boring locations along the proposed roadway, a sample boring will be 

completed in the centerline of the road and the centerline of each drainage ditch or berm, dependent on 

whether it is a cut or fill location and whether it is a disturbed or undisturbed soil area. If the boring 

location falls in a planned soil cut location that has been disturbed below the surface soil, then selected 

6-inch intervals will be collected from the boring to the planned cut depth (e.g., a cut depth of 
three feet would result in the following sample intervals: 0-0.5', 1'-13, and 2.5'-3.0' interval). For 

sampling locations involving the planned addition of soil fill, then only a surface sample (O'-O.S') will 

be collected 

be sampled for other cut depths (ranging from zero to 3.5 feet) can be found in Appendix B. 

The specific intervals to 

Radiological screening of all soil collected from these sampling locations will also be performed as 
described in Section 2.2.3. Additional sampling for total uranium may be performed if the action level 
is reached during field screening. - 

For the southern portion of the road where the area has been covered with up to two feet of clean fill 
soil, the spatial pattern of sampling locations is approximately 200-foot intervals. For the remainder of 

the road, the distance between the clustered sample locations are approximately 100 feet due to more 

frequent historical use of this area including traffic and construction activities. 

1 

The three sampling locations at the intersection of the proposed roadway and the K-65 trench (waste 

transfer piping) were strategically located as biased sample locations due to the increased potential of 

soil contamination along the pipeline. Sampling will begin at these locations upon encountering the 

first soil underlying the existing road gravel or road base materials. 
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Three of the clustered sample locations - 
analyzed for total lead and chromium in addition to total uranium and technetium-99. 

west of Silo 1 and 2 will be 

The 

assessment of the other locations is necessary due to the detection of lead and chromium above 

100 mgkg in a soil boring to the west near the bank of Paddys Run. 

2.1.3 Area C - Silo 3 T railer and Warehouse A rea 

Area C is located to the west of Silos 3 and 4 and outside of the planned infrastrucaue road. The 

spatial distribution of samples in this area is based on approximate 50-foot centers. The higher density 

sampling is necessary to ensure that sufficient samples are collected to adequately characterize the area 

for the lead and chromium RCRA characteristic waste determination. Twelve sample locations are 
designated for this area, all of which will involve d a c e  soil sampling (0-0.5'). This area is the 

primary area to be sampled for lead and chromium in addition to total uranium and technitium-99. 

Radiological screening of all soil collected from these sampling locations will also be performed as 
described in Section 2.2.3. Additional sampling for total uranium may be performed if the action level 

is reached during field screening. 

2.1.4 a - t  ' i 'es 

Area D consists of 
Area, the Silo 3 Stabilization Facility 

and a Silo 3 construction laydown area. Sample locations in these areas are generally spaced on 
approximately 100-foot centers or less. The sampling depths for each location are based on the 

planned excavation depth (four feet) in the general vicinity for construction purposes. A total of 

11 deep boring locations (five feet depth) are positioned within the footprints of the K-65 Transfer 
Tank Area, the Silo 3 Stabilization Facility and the RCS. These facilities are 

expected to require excavations to approximately four feet for construction of the foundations with the 
exception of the lay-down areas. The remaining sampling locations will be sampled at the surface 

(0-6 inches) due to shallow excavations, if any, required in these remaining portions of Area D. 

relatively large areas designated for the c0nstructio.n of the K-65 Transfer Tank 

, the Radon Control System (RCS) facility, 

12 

1 

2 

3 

4 

5 

6 

7 

0 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

a0 

21 

22 

23 

24 

23 

26 

27 

m 

29 

30 

31 



, i" 

Project Number 20500-PSP-001 FEW-WAC 

" 1733 
.7S-PSP DRAFT FINAL 

Revision C 
September 18.1998 

The sampling depth intervals for the 11 deep borings will involve collection of soil from selected 

six-inch intervals (0-OS', 1'-lS', 2.5'-3', and 4.5'-5') throughout each boring which is designed to 
collect more samples near the surface due to the higher potential for contamination. During collection 

of the soil cores from the deep borings, the soil will be classified by a geologist and recorded on a 

lithologic log for entry into the SED. The specific sampling intervals for the 11 deep borings are 

summarized in Table B-1 of Appendix B. The deep borings are also depicted in Figure 2-1 in the 

footprints of the planned process buildings. 

Radiological screening of all soil collected from these sampling locations will also be performed as 

described in Section 2.2.3. Additional sampling for total uranium may be performed if the action level 

is reached during field screening. 

2.1.5 Area E - Plann ed East LaV down Ar ea 

Area E is an area measuring approximately 200' X 180' with 20 percent of the area covered by three 

small soil stockpiles four feet or less in height. A portion of the stockpiled soh originated from the 
haul road excavation. However, the remaining soil 
19% and 1997 from an unknown origin. 

was placed in the area in 

A total of 11 sample boring locations were selected for this area, four of which are concentrated near 

the K-65 trench and pipeline that borders the southern boundary in order to conduct bias sampling in 

this suspect area. Five of the boring locations are located on the small soil stockpiles with one 
sample to be collected from each boring using a direct survey meter with a beta-gamma probe to 

determine the highest radiological reading, if any. If no interval exhibits above-backgrouqd readings, 

then the pre-determined random intervals presented in Table B-1 will be used. An archive sample will 

be collected from any other interval that exhibits above-background field screening levels. Rield 

radiological screening will be performed on soil collected from the entire pile thickness (approximately 

four feet) at each location. The remaining two boring locations are in areas of original grade and are 
spaced approximately 100 feet north of the K-65 trench. 
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Radiological screening of all  soil collected from these sampling locations will also be perfonned as 

described in Section 2.2.3. Additional samplikg for total uranium may be performed if the action level 

is reached during field screening. 

2.1.6 Area F - K-65 Stab ilization Facilities 

Since Area F largely consists of clay soil fill transferred from the retention basin area south of Area F, 

the soil sample borings selected for the area will extend through the fUl (estimated one to four feet) for 

radiological field screening purposes (Section 2.2.3). Sixteen boring locations involving surface soil 

sampling (0-6 inches) are specified, with deeper samples collected if necessary based on field 

screening. Four deep boring locations (five feet) are specified for Area F which are within the 

footprint for the K-65 Stabilization Facility. The surface sample locations are spatially located on 
approximately 100-foot centers. The sampling depth intervals for the four deep borings will involve 

collection of soil from selected six-inch intervals (O-OS', 1'-13, 2.5'-3', and 4.5'-5') throughout each 

boring. 

. 

The single above-WAC detection for technetium49 was located adjacent to the K-65 trench which runs 
along the northern boundary of Area F. This area of above-WAC soil will not be disturbed or 

excavated during any Silos Project activities. 
c 
I 

Radiological screening of all soil collected from these sampling locations will also be performed as 

described in Section 2.2.3. Additional sampling for totaI uranium may be performed if the action level 

is reached during field screening. 

2.2 SAMPLE COLLECTION METHODS 
Samples will be collected using the Geoprobe" Model 5400 in accordance with procedure EQT-06, 

Geoprobe "Model 54operat ion and Maintenance or using manual methods as specified in procedure 

SWL-01, solids Smnpling. The Geoprobe@ sampling system will be used for sample locations that 

will support the safe operation of the Geoprobem vehicle. Hand augering or direct-push h e r  sampling 

will be conducted in all other areas (e.g., side slopes of stockpile). At each sampling location, the 

surface vegetation within a 6-inch radius of the sample point will be removed using a stainless steel 

trowel or by hand with clean nitrile gloves while taking care to minimize the removal of any soil. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 

32 

FER\WAC\AREA-r 18,1998 1009AM 14 



I 

Project Number 2 O ~ P S P - 0 0 1  FEMP-WAC A7S-PSP DRAFT FINAL 
Revision C 1 1 3 3  September 18,1998 

All soil samples should be collected from a discrete 6-inch depth interval and recorded as such on the 

field documentation. In addition to the planned sample depth intervals included in Appendix B, 

additional samples may be necessary dependent on the soil fill conditions at the deep boring locations 

as described below. Upon reconfiguring the soil stockpile (Area A), the random sample depths will be 

determined based on the new soil stockpile height determined by a land survey. 

All brings will be completed to the base of the Area A soil pile for field radiological screening 

purposes and possible collection of biased samples (see Section 2.2.3). If refusal or resistance is 
encountered during the soil brings in any area, up to two additional brings within a one-foot radius 

of the original point should be attempted in order to collect the specified samples. 

At each designated sampling location, any existing gravel or granular road base materials on the 

surface will be excluded from sampling. In this case, the eff'tive surface soil sample will begin at the 

top of the soil underlying these road base materials. 

Fifteen deep borings (5 feet deep) are planned where foundations may be constructed. The sarinplig 

intervals for all boring locations are described in Section 2.1 and included in Appendix B. 

2.2.1 Gemrobe 0 Methods 

A Geoprobe" Macrocore sampler will be advanced in approximately 12-42 inch increments to collect 

the target depth intervals for the soil samples specified in Appendix B. The Macrocore collects a 

1.5-inch diameter soil core. Multiple cores may be collected at each sampling location (not to exceed 
one foot apart) to obtain sufficient sample volume for analysis if complete sample recovery is not 

obtained. Borehole collapse will be monitored during core sampling to ensure minor sidewall slough 

is accounted for during coring and sample collection. If significant borehole collapse occurs, a closed 

tube piston-type core sampler (Macrocore) will be employed which is closed during advancement to 

the sample interval, then opened to collect the discrete interval of interest. Both core sampling 

methods will utilize an expendable plastic liner insert in which the soil core is recovered. All holes 

will be backfilled with bentonite grout pellets and hydrated. 
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2.2.2 Manual Sam~line Methods 

If Geoprobe* accessibility is not possible (e.g., side slopes), soil samples will be collected using a 

hand auger (typically 3-inch diameter) in accordance with SMPL-01, SoZib sampling. The hand auger 

will be advanced in approximately six-inch increments down to the target depth intervals for the soil 

samples specified in Appendix B. As with core sampling, multiple holes at one sampling location (not 

to exceed one foot apart) may have to be augered to obtain sufficient volume for laboratory analyses, 

particularly for split sampling intervals. Borehole collapse will be monitored during core sampling to 

ensure sidewall slough is accounted for during augering and sample collection. The borehole will be 
manually collapsed following sample collection to eliminate the possibility of injury to workers. For 

surface samples, a direct-push liner (six-inch length) may be used to collect the sample from the 

0-6 inch interval. Surface samples may be required as a result of real-time radiological surveys as 
discussed in Section 3.0. All holes deeper than six inches will be backfilled with bentonite grout 

pellets and hydrated. 

2.2.3 Biased S ~ D  le Selection Based On F ield Scree* 

All soil cores, or soil cuttings in the case of augering, will be radiologically surveyed to determine if 

total uranium is present that may be near the WAC. A beta/gamma probe and survey mew will be 
used by the radiological technician to survey or frisk the soil being extracted from the boring or 

sampling locations. The betalgamma survey must be done in a low-background area (e.g., vehicle or 

building) to be an effective screening method for sample selection. Additionally, any concrete and 

debris will be removed from the samples to the extent practical prior to screening. Any beta/gamma 

ccpm (action level) will result in the collection of a biased sample for total uranium 

analysis. When this action level is detected, the highest six-inch interval of soil (or encompassing the 

highest reading) being surveyed will be collected for analysis. It is possible to collect two or more 

adjoining six-inch intervals if each interval exceeds the action level of ccpm. If the entire soil 

interval is found to be < ccpm then no high-biased sample will be collected 

When a sampie is collected based on the field screening action level, then the six-inch interval above 

w will be containerized and placed in archival storage until the WAC report is finalized and 
oni%B 
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approved. 1 

designate additional soil intervals for archival in the case of several elevated readings. 

The Field Sampling Lead may 2 

3 

4 

5 

2.2.4 Soil Samde Process ine and Analvsie 
The Geoprobea soil core(@ will be laid on clean plastic and the appropriate sample increments, as 

defined in Appendix B, will be separated from the core to obtain the necessary samples. Any debris 
(i.e., wood, concrete, metal) contained in a sample interval will excluded from the sample in the field. 
If one core provides the volume of soil necessary for the laboratory analysis (including split samples), 
the sample will be placed directly into a sample container(s) and sealed. For manual sampling 
locations, the soil cuttings collected from the target sample interval will be placed in a clean tray prior 

Table 2-1. 

to transfer to the sample container. Sample volume and analysis information is summaflzed ' i n  

TABLE 2-1 

SAMPLING AND ANALYTICAL REQUIREMENTS 
Sample Sample Holding 

Analyte Matrix Type presenative Lab ASL Time comainer 
Total UraniumJ & Solid Grab None On-site EE 6 Momhs 500 mL glass or 
Technetium-99b plastic container 
CrALA) ' B ( ' T k b t i ~ m - 9 9 )  
Total Uranium Solid Grab None On-site F 6Months 5omLglnssor 
(TAL B) plastic container 
chromium/Lead Solid Grab Cool,4C On-site B 6 Months 120 mL glass or 
CrAL C) plasticcomainu 
Alp- Solid Grab None On-site B 6months 120mtplastic 
Screen (only for (50 grams) 
OEPA samples)* 
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'Inductively Coupled PlannalMass Spectrometry 
bGas Proportional Method 
cASL E due to higher detection limit (approximately 100 mg/kg); same lab QNQC as ASL B applies to the ASL E. 

Note: *Additional sample volume will be required at select locations to provide split samples for the OEPA. 

sample interval oollected. 
Screening samples (120 mL container with 50 grams) for alpha/beta screening will be required for each 
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If the sample is selected to be split with the OEPA, then the soil core(@ or cuttings will be 

homogenized (except for semivolatile analytes) and split according to Section 6.6 of SMPL21, 

Collection ofFierCi QzuzZify Control samples, one portion for DOE analysis, the other for OEPA 

analysis. 

2.3 S A M  PLE IDENTIFIC ATION 

All physical soil samples collected for laboratory analysis will be assigned a unique sample identifier 

(customer number), as listed in Appendix B. Fernald Analytical Customer Tracking System (FACTS) 

identification numbers will be utilized by the laboratory to track the sample through the analytical and 

data review process. The field team will record the sample identifiers used by the OEPA and correlate 

them to the split sample submitted to the offsite laboratory. All FEMP soil samples collected for 

laboratory analysis will be assigned a unique sample identifier, as follows: 

A7-xx-y-R (or'RM) 

Where: 

A7 

xx 

Y 

R 

M 

Sample collected from part of Area 7 soil area 

Area number A through F (see Figure 2-1) and sample location number (e.g., C12). 

. 

Depth code for sample interval collected. A "1" represents 04 .5  feet, a "2" represents 
0.5-1.0 feet, a "6" represents 3.5-4.0 feet and so on. 

Radiological Analyte(s); "AB" will be used for any a l p e t a  screening samples 
collected. A "V" will for any archival samples collected. 

Metal (lead and chromium) analyses 

Therefore, sample identification number A7-C4-3-R is from boring location #4 in Area C from the 

1.0-1t5 feet depth interval. 
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If a biased sample is collected based on field radiological screening (survey meter), then a "B" will be 

inserted in the sample ID as follows: A7-C4-3B-R. 

All sample identification numbers for planned samples are shown in Appendix B, Table B-1. 

2.4 EOUIPMENT DECONT AMINATION 

Sampling equipment will be decontaminated before transport to the sampling site. Additionally, 

equipment that comes into contact with sample media at the target sample interval must be 

decontaminated. The decontamination of equipment that comes into contact with the sample will 

include the core sampler cutting shoe, hand auger buckets, and other sample collection tools. All 

decontamination will be a Level II decontamination as specified in SMPL-01, Solids samgling. The 

core barrel portion of the core sampler will be wiped down between sample intervals and locations to 

remove visible soil or material. Decontamination of the core barrel will not be necessary because the 

core barrel will not come into contact with the sample when using a liner insert. 

2.5 

Samples will be processed in accordance with SMPL-01, Solids Sampling, for ensuring that samples 

are documented properly and custody and sample integrity are maintained. All samples will be 

transpow from the field to the sample processing laboratory within the on-site labmatow. 

SAMPLE HANDLI NG AND SHIPPING 

3.0 REAL-TIME INSTRUMENTATION SOIL WAC EXCEEDANCE APPROACH 

Real-time instrumentation consists of two types of gamma detectors: the Sodium Iodide (NaI) 
RTRAK/RSS systems and the High Purity Germanium (HPGe) systems. They will be used to carry 

out the approach for identifying &d delineating soil WACexceedance areas as presented in the 

document 20701-RP-0006 User Guidelines, Measurement Strategies, and Operational Factors for 

Deployment of In-Situ Gamma Spectrometry at the Fernald Site 

on total uranium driving the WAC exceedance decision process. 

The approach is carried out in three phases: the Detection Phase, the Confirmation Phase and the 
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used to provide as close to complete coverage of the area, as possible. In the Confirmation Phase the 

HFGe systems will be used to confirxn the RTRAWRSS or HPGe Detection Phase results for potential 

WAC exceedance. In the Delineation Phase the HPGe systems will identify the boundary of 
the WAC exceedance area for excavation and segregation. 

3.1 DETECTION0 F POTENTIAL SOIL WAC EXCEEDANCE AREAS US ING THE 
RTRAK/RS S 

The RTRAWRSS will be used to provide as close to 100 percent coverage as possible. The 

acquisition time will be 4 seconds with data collected at a maximum speed of 1 mile per hour as 

assisted by the on-board Global Positioning System (GPS) . This results in a 9 m2 field of view. The 

detector height is at the fixed 31 cm above the ground. 

RTRAWRSS passes will be in a back and forth pattern, if possible. For the RTRAK, overlapping 

passes are achieved by placing the innermost RTRAK tires in the former outermost RTRAK tire track 

from the previous RTRAK pass, achieving an approximate 0.4 meter overlap. For the RSS, the 
0.4 meter overlap will be achieved visually. Stakes or other markers may be used to stay on track. 

The RTRAK/RSS trigger level requiring confirmation by the HPGe for total uranium will be 721 ppm 

based on individual RTRAK measurements. ’ - c 

3.2 D ETECTION OF POTENTIAL SOIL WAC EXCEEDANCE AREAS USING XPGE 
The HPGe detector system may be used to perform a surface scan of areas where the RTRAK/FSS 

cannot gain access due to topography or excessive moisture conditions, or if the RTRAK/RSS systems 

are out of service. Examples of inaccessible topographic conditions include narrow ditches and deep 

excavations (with slopes inaccessible to the RTRAK/RSS detector). The decision to use the HPGe 
systems will be made by the Real-Time Lead. 

If the HPGe is used in place of the RTRAWRSS for surface scanning, then a triangular grid will be 

established with minimal overlap of measurement areas achieving a 99.1 percent coverage. This grid 

pattern results in the collection of approximately 43 measurements per acre. A detector height of 
1 nieter and an acquisition time of 5 minutes will be used. 
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The HPGe surface scan trigger level requiring further delineation by HPGe for total uranium will be 

400 ppm total uranium. An action level of 400 ppm has been established since WAC exceedance areas 
larger than 7.1 m2 can be detected at a 1 meter detector height if they have a concentration greater than 

400 ppm total uranium. 

HFQe measurements will be accompanied by northing and easting coordinates determined by the GPS 

at each measurement location. One duplicate HPGe measurement will be collected for each 20 HPGe 

measurements performed. The duplicate will be collected immediately after the measurement being 

collected and will be the same detector height and at the same acquisition time. 

3.3 CONFIRMATION OFPOTENTIALS OIL WAC EXCEFDANCE AREAS USING THE HPGE 

Confirmation of the presence of potential above-WAC concentrations of soil for total uranium will be 

conducted on Detection Phase RTRAK/RSS measurement locations equal to or above 721 ppm total 

uranium and for Detection Phase HPGe measurement locations equal to or above 400 ppm total 

uranium. Since the RTRAIURSS GPS location represents the location at the end of the 4 second 

acquisition time, the location of maximum activity within the field of view will be further identified in 

the field using a hand-held instrument such as a frisker. In like manner, since the HPGe Detection 

Phase measurement taken at 1 meter detection height has a large field of view, the location of 

maximum activity will be further identified in the field using a hand-held instruments such as a frisker. 

The confirmation measurement will be made at this refined location, and a new GPS location acquired. 

No duplicate is required for the confirmation HPGe measurement. 

HPGe confirmation measurements will be made using detector heights of both 31 cm and 15 cm with 

an acquisition time of 5 minutes. Use of both 31 cm and 15 cm for the HPGe detector height provides 

the fields of view of about 20 m2 and 3 m2, respectively, bracketing the 9 m2 field of view of the 

RTRAI</RSS. If either measurement exceeds a HPGe trigger level of 928 ppm, then the area of the 

above-WAC contamination will be delineated with the HPGe. If the HPGe trigger level of 928 ppm is 
not exceeded by the HFGe results, no further HPGe measurements are needed. 

* 3.4 DELINEATION OF ABOVE-WAC SOIL AREAS USING THE HPGE 

The HPGe system will be used to delineate the boundaries of the confirmed WAC 
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an acquisition time of 5 minutes on a 2 meter triangular grid covering the entire area indicated by the 

HPGe confirmation measurements, if possible. The radius of the field of view is 1.0 meter for a 

15 cm detector height, therefore, a 2 meter grid spacing has no overlap between adjacent fields of 

view. 

HPGe delieation measurements will be accompanied by northing and easting coordinates determined 

by the GPS at each measurement location. One duplicate will be collected for each 20 delieation 

HpGe measurements performed. The duplicate will be collected immediately after the measurement 

being collected and will be the same detector height and at the same acquisition time. 

3.5 SURFACE MOISTURE MEASUREMENTS 

Surface moisture readings will be collected with a direct moisture measurement tool prior to collection 

of gamma readings, if possible. The moisture data will be used to correct the RTRAWRSS and HFGe 

data from wet weight to dry weight equivalents to compensate for the effects of moisture content on 
gamma attenuation in the soil. 

Moisture readings must be collected within 8 hours of the gamma readings or more frequently if 

moisture conditions change or are expected to change. Additional field conditions, such as weather, 

will be noted on the applicable electronic worksheet. 

Soil moisture.readingsewill be collected on the surface soil at each HPGe location. If the RTRAK/RSS 
is used, soil moisture readings will be collected at the rate of two per acre. The two measurements 

will be averaged together to yield an average moisture content for the acre. 

More than two moisture measurements may be collected if differences in the surface moisture content 

is suspected. If more than two moisture measurements are collected, and they are similar in moisture 

content, they can be averaged together to make one average moisture measurement for the acre. If 

more than two moisture measurements are collected and they indicate significant differences in the 

moisture content, the moisture measurements will not be averaged. In this case, separate RTRAWRSS 

runs will be collected and the specific area moisture measurement applied to specific RTRAK/RSS 

runs. 
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When using the HFGe, one surface moisture measurement will be collected and recorded at each HPGe 
measurement location.. 

If conditions prevent the use of the surface moisture gauge, a soil moisture core will be collected from 

inches using a plastic or stainless steel liner and submitted to the FEMP on-site laboratory for 

percent moisture analysis only (no density). Liner ends will be capped and sealed immediately after 

moisture core collection. The percent moisture information will be used to correct the gamma 

measurements to dry weight equivalents. 

3.6 HPGe Measurement Identification 

The HPGe measurement numbering form will be comprised of a prefix designating the area name 

(A7 for Area 7), followed by Area letter (A through E), followed by the sequential measurement 

number beginning with "l", followed by a "G" designating the type of measurement ("G" for gamma). 

A 'ID" will be used to designate the duplicate measurements. For example: 

A7-CI-GD is the first gamma reading taken in Area C as identified in Figure 2-1 and is a 
duplicate measurement. 

RTRAK/RSS measurement numbering will be comprised of a prefix designating the area name (A7 for 

Area 7) followed by the Area Letter (A through E), followed .. by the batch number. For example: 

A7-C-batch number is the next sequential batch number in the RTRAK/RSS data base taken in 
Area C as identified in Fibre 2-1. 

4.0 LABORATORY SAMPLE PREPARATION 

Physical samples collected for laboratory analysis will be prepared in a consistent manner. Lead and 

chromium samples will be prepared and analyzed in accordance with SW-846 requirements by the 

onsite laboratory. For the total uranium and technetium-99 analysis, the FEMP onsite laboratory will, 

at a minimum, meet the following guidelines for sample preparation: 

1) All sample material (including any organic matter) will be removed from the sample 
container, weighed, and recorded. The analyst performing this step will describe the 
appearance of the sample. 
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2) All sample material will be dried at 105' to 112' C for a minimum of 8 hours to 
constant weight. 

3) The percent moisture content of the sample will be calculated and recorded. 

4) The entire sample will then be ground until all the material passes through a 
one millimeter sieve. 

'5 )  The sample will then be inked by hand or machine. 

6) The necessary aliquot will be removed for analysis and the remaining sampled material 
archived. 

5.0 QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS 

Sampling events will follow Quality Assurance/Quality Control (QA/QC) protocol as established in 

Section 4 of the SCQ. 

5.1 

No field quality control samples will be collected under this sampling program. All sampling and 
laboratory analyses will be performed at Analytical Support Level (ASL) B or E as specified in 

Table 2-1. Ten percent of the data will be validated to ASL B (technetium-99, lead and chromium) or 
ASL E (total uranium). 

OUALITY CONTROL SAMPLES. ANALYTICAL REOuIRE3MENTs AND DATA 
VALIDATIO N 

The following DQOs have been identified as applicable to this project: S-8, Revision 1, . 
"Delineating the Extent of Constituents of Concern in Pre-Design Investigations and R e d t i o n  

Sampling (WAC) and SL-051 (Revision l), "Excavation Monitoring for Total Uranium Waste 

Acceptance Criteria." An uncontrolled copy of the supporting DQO SL-048 is located in Appendix A. 

5.2 

To assure consistency and data integrity, field activities in support of the PSP will follow the 

requirements and responsibilities outlined in controlled procedures and manufacturers' operational 

manuals. Applicable procedures and manuals include: 

PROJECT-SPECIFIC PROCED URES AND MA NUAS 

SMPL-01, solids Sampling 
SMPL-21, Collection of Field Quality Control 766-S-lo00 

( I .  

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

m 

21 

22 

23 

24 

25 

26 

n 

2a 

29 

30 

31 

32 

33 

34 

35 

36 

37 



I ”ill” 

Project Number 20500-PSP-001 1733 FEMP-WAC A7S-PSP DRAFT FINAL - -. , Revision C 
September 18, 1998 

EQT-06, Geoprobe @Mo&15400 - Operation, Maintenance, and calibration 
EQT-05, Geodimeter @ 4000 Survey System - Operation, Maintenance, and &libration. 
EQT-22, Characterization of Gamma Sensitive Detectors 
EQT-23, Operation of A D W  Series Analyzers Wth Gumma Sensitive Detectors 
EQT-30, Operation of the Radiation Tracking Vehicle Sodium Iodide Detection System 
EQT-32, Troxler 3440 Series Sugtace MoistureDensity Guuge-Cizlibr~on, Operation, and 

EQT-33, Real-time DiBreentiar Global Positioning System Operation 
EQT-34, Operation of the Radiation Scanning System PSS]. 

Sitewiie CERCLA Quality Assurance Plan (SCQj 

Maintenance 

5.3 

The SCEP project management has ultimate responsibility for the quality of the work processes and the 

results of the sampling activities covered by this PSP. The FEMP QA organization will conduct 

independent assessments of the work process and operations to assure the quality of performance. 

Assessment will encompass technical and procedural requirements of this PSP and the SCQ. 

Independent assessment will be performed by conducting surveillance. As a minimum, one 

surveillance will be conducted during implementation of this PSP, consisting of monitoring/observing 

on-going project activity and work areas to verify conformance to specified requirements. The 

surveillance will be planned and documented according to Section 12.3 of the SCQ. 

PROJECT WOUIREMENTS FOR INDEPENDENT ASSESSMENTS 

5.4 

If field conditions require changes or variances, the Field Sampling Lead must obtain written approval 

(electronic mail is acceptable) from the Project Lead, the Silos Project lead, and QA before the changes 

may be implemented. Changes to the PSP will be noted in the applicable field activity logs and on a 

Variance RequesVField Change Notice Form (VWFCN). QA must receive the completed W C N ,  

which includes the signatures of the Project Sampling Lead, Project Lead, and the QA Representative, 

within 7 working days of the granting of the verbal approval. 

IMPLEMENTATION OF FJELD C M N  GES 

Sampling locabons will be surireyed and staked prior to field sampling. In the event a location must be 

moved, then a relocation of three feet or less from the original point is permitted. A Variance/Field 

Change Notice will be completed for points moved in excess of three feet. 
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6.0 DISPOSITION OF WASTES 

During completion of sampling activities, technicians will generate contact and decontamination waste. 

Following completion of sampling, the technicians will place contact wastes into properly labeled 

bags, and drums if necessary, and dispose of it according to appropriate FEMP waste management 

policies. Excess soil generated from the soil pile will be placed back into the borehole it originated 

from. Decontamination water will be discharged based on direction from the waste management 

contact via the FEMP Wastewater Discharge Request Form. The Waste Management representative 

will complete a waste management plan including a Material Segregation and Containerization Criteria 

(MSCC) form and a Project Waste Identification Disposition (PWID) - form prior to the start of work, if 

necessary, and field personnel will be briefed to the plan. The Waste Management representative will 

also coordinate delivery of waste containers and facilitate movement of containers. 

7.0 HEALTHANDSAFETY 

The Health & Safety Lead, Field Sampling Leads, and team members will assess the safety of 

performing sampling activities in the Silos Project Area. This will include vehicle positioning 

limitations, underground utilities, fall hazards, and vehicle stability if Geoprobe work is performed on 

slopes. .. 
Technicians will conform to precautionary surveys performed by personnel representing the 

Radiological Control, Safety, and Industrial Hygiene organizations. Concurrence with applicable 

safety permits (indicated by the signature of each field team member assigned to this project) is 

expected by each team member in the performance of their assigned duties. 

The Field Sampling Lead will ensure that each technician performing sampling related to this project 

has been trained to the relevant sampling procedures including safety precautionS. Technicians who do 

not sign project safety and technical briefing forms will not participate in the execution of sampling 

activities related to the completion of assigned project responsibilities. A copy of applicable safety 

permits/surveys issued for worker safety and health will be posted at each sample location area. 
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8.0 DATA MANAGEMENT 

A data management process will be implemented so information collected during the investigation will 

be properly managed following completion of the field activities. As specified in Section 5.1 of the 

SCQ, sampling teams will describe daily activities on the Field Activity Log sufficient for the 

sampling team to reconstruct a particular situation without reliance on memory. Sample Collection 

Logs will be completed according to instructions specified in Appendix B of the SCQ. 

All field measurements, observations, and sample collection information will be recorded as applicable 

on the Sample Collection Log, the Field Activity Log, and the Chain of CustodyRequest for Analysis 

Form as required. The method of sample collection will be specified in the Field Activity Log. 
Samples will be assigned a unique sample identifier, as listed in Appendix B. Refer to Section 2.5 for 

a description of the sample identifiers to be used. This unique sample identifier will appear on the 

Chain of CustodyAtequest for Analysis and will be used to identiq the sample during analysis, data 

entry, and data management. 

Technicians will review all field data for completeness and accuracy and then forward the data package 

to the Data Quality organization for final review. The field data package will be filed in the records of 

the Environmental Monitoring project under project number 20500-PSP-01. 

The Data Management organization will perform data entry into the Site-wide Environmental 

Database. Field logs will maintained in loose-leaf form during the field recording activities. 

Analytical data from the laboratory will be reviewed by the Project Lead prior to entry or transfer of 

the data into the SED from the FACTS database. The analytical data validation requirements are 

outlined in Section 5.1. 
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DATA QUALITY OBJECTIVES 
Delineating the Extent of Constituents of Concern in Pre-design Investigation and 

Remediation Sampling 

Members of Data Qualitv Obiectives (DQO) ScoDina Team 
The members of the DQO team include a project lead, a project engineer, a field 
lead, a statistician, a lead chemist, a sampling supervisor. and a data management 
lead. , 

Concemu al Model of the Site 
Media is considered contaminated if the concentration of a constituent of concern 
(COC) exceeds the final remediation levels (FRLs). The extent of specific media 
contamination was 'estimated and published in the Operable Unit 5 Feasibility Study 
(FS). These estimates were based on kriging analysis of available data for media 
collected during the Remedial Investigation (RII effort and other FEMP 
environmental characterization studies. Maps outlining contaminated media 
boundaries were generated for the Operable Unit 5 FS by overlaying the results of 
the kriging analysis data with isoconcentration maps of the other constituents of 
concern (COCs), as presented 'in the Operable Unit 5 RI report, and further modified 
by spatial analysis of maps reflecting the most current media characterization data. 
A sequential remediation plan has been presented that subdivides the FEMP inlo 
seven construction areas. During the course of remediation, areas of specific 
media may require additional characterization.so remediation can be carried out as 
thoroughly and efficiently as possible. As a result, additional sampling may be 
necessary to  accurately delineate a volume. of specific media as exceeding a target 
level, such as the FRL or the Waste Attainment Criterion (WAC). Each individual 
Project-Specific Plan (PSP) will identify and describe the particular media to be 
sampled. .. 

1 .o 

2.0 

3.0 

Statement of Problem 

if the extent (depth and/or area) of the media COC contamination is unknown, then 
it must be defined with respect t o  the appropriate target level (FRL. WAC, or other 
specified media concentration). 

ldentifv the Decision 

Delineate the horizontal and/or vertical extent of media COC contamination in an 
area with respect to  the appropriate target level. 

InDuts That Affect the Decision 

Informational InDuts - Historical data,. process history knowledge, the modeled 
extent of COC contamination, and the origins of Contamination will be required to 
establish a sampling plan to delineate the extent of COC contamination. The 
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desired precision of the delineation must be weighed against the cost of collecting 
and analyzing additional samples in order to determine the optimal sampling 
density. The project-specific plan will identify the optimal sampling density. 

Action Level% - COCs must be delineated with respect to  a specific action level, 
such as FRLs and On-Site Disposal Facility (OSDF1 WAC concentrations. Specific 
media FRLs are established in the OU2 and OU5 RODS, and the WAC 
concentrations are published in the OU5 ROD. Media COCs may also require 
delineation with respect to other action levels that act as remediation drivers, such 
as Benchmark Toxicity Values (BTVs) and As Low As Reasonably Achievable 
(ALARAI levels. 

4.0 The 6oundaries of the Situation 

Temooral Boundaries - Sampling must be completed within a time frame sufficient 
to  meet the remediation schedule. Time frames must allow for the scheduling of 
sampling and analytical activities. the collection of samples, analysis of samples 
and the processing of analytical data when received. 

Scale of Decision Makinq - The decision made based upon the data collected in this 
investigation will be the extent of COC contamination a t  or above the appropriate 
action level. This delineation will result in media contaminant concentration 
information being incorporated into engineering design, and the attainment of 
established remediation goals. 

Parameters of interest - The parameters of interest are the COCs that have been 
determined t o  require additional delineation before remediation design can be 
finalized with the optimal degree of accuracy. 

5.0 Decision Rule 

.If existing data provide an unacceptable level of uncertainty in the COC delineation 
model, then additional sampling will take place to decrease the model uncertainty. 
When deciding what additional data is needed, the costs of additional sampling and 
analysis must be weighed against the benefit of reduced uncertainty in the 
delineation model, which will eventually be used for assigning excavation, or for 
other purposes. 

. 

6.0 Limits on Decision Errors 

In order to  be useful, data must be collected with sufficient areal and depth 
coverage, and at sufficient density to ensure an accurate delineation of COC 
concentrations. Analytical sensitivity and reproducibility must be sufficient to 
differentiate the COC concentrations below their respective target levels. 

I '  
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TvDes of Decision Errors and Conseauences - 1733 
Decision Error 1 - This decision error occurs when :he decision maker determines 
that the extent of media contaminated with COCs above action levels is not as 
extensive as it actually is. This error can result in a remediation design ;fiat fails to  
incorporate media contaminated with COC(s) above the action levelk). This could 
result in the re-mobilization of excavation equipment and delays in the remediation 
schedule. Also, this could result in media contaminated above action levels 
remaining after remediation is considered complete. posing a potential threat to 
human health and the environment. 

I 

I 

Decision Error 2 - This decision error occurs when the decision maker determines 
that the extent of media contaminated above COC action levels is more extensive 
than it actually is. This error could result in more excavation than necessary, and 
this excess volume of materials being transferred to the OSDF, or an off-site 
disposal facility if contamination levels exceed the OSDF WAC. 

True State of Nature for the Decision Errors - The true state of nature for Decision 
Error 1 is that the maximum extent of contamination above the FRL is more 
extensive than was determined. The true state of nature for Decision Error 2 is that 
the maximum extent of contamination above the FRL is not as extensive as was 
determined. Decision Error 1 is the more severe error. 

7.0 ODtimitina Desian for Useable Data 

7.1 SamDle Collection 

A sampling and analytical testing program will delineate the extent of COC 
contamination in a given area with respect to the action level of interest. Existing 
data, process knowledge, modeled concentration data, and the origins of 
contamination will be considered when determining the lateral and vertical extent of 
sample collection. The cost of collecting and analyzing additional samples, will be 
weighed against the benefit of reduced uncertainty in the delineation model. This 
will determine the sampling density. Individual PSPs will identify the locations and 
depths to be sampled, the sampling density necessary to obtain the desired 
accuracy of the delineation, and if samples will be analyzed by the on-site or off- 
site laboratory. The PSP will also identify the sampling increments to be selectively 
analyzed for concentrations of the COC(s) of interest, along with field work 
requirements. Analytical requirements will be listed in the PSP. The chosen 
analytical methodologies are able to  achieve a detection limit capable of resolving 
the COC action level. Sampling of groundwater monitoring wells may require 
different purge requirements than those stated in the SCQ (Le., dry well definitions 
or small purge volumes). In order to accommodating sampling of wells that may go 
dry prior to completing purging of three well volume, attempts to  sample the 

000Q37 
1 
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monitoring wells will be made 24 hours after purging the well dry. I f ,  after the 24 
hour period, the well does not yield the required volume. the analytes will be 
collected in the order stated in the applicable PSP until the well goes dry. Any 
remaining analytes will not be collected. In some Instances, after the 24 hour wait 
the well mav not yield any water. For these cases, the well will be considered dry 
and will not be sampled. 

7.2 COC Delineation 

The media COC delineation will use all data collected under the PSP, and if deemed 
appropriate by the Project Lead, may also include existing data obtained from 
physical samples, and if applicable, information obtained through real-time 
screening. The delineation may be accomplished through modeling (e.g. kriging) of 
the COC concentration data with a confidence limit specific to project needs that 
will reduce the potential for Decision ,Error 1. A very conservative approach to 
delineation may also be utilized where the boundaries of the contaminated media 
are extended to the first known vertical and horizontal sample locations that reveal 
concentrations below the desired action level. 

7.3 QC Considerations 

Laboratory work will follow the requirements specified in the SCQ. If analysis is to 
be carried out by an off-site laboratory, it will be a Fluor Daniel Fernald approved 
full service laboratory. .Laboratory quality control measures include a media prep 
blank, a laboratory control sample (LCS), matrix duplicates and matrix spike. 
Typical Field QC samples are not required for ASL 8 analysis. However the PSPs 
may specify appropriate field QC samples for the media type with respect to the 
ASL in accordance with the SCQ, such as fisld blanks, trip blanks, and container 
blanks. All field QC samples will be analyzed at the associated field sample ASL. If 
collected, the frequency of field QC sampling is as follows: 

Duplicate samples will be taken at a minimum of one per 20 samples. Rinsates will 
be performed at a minimum of one per 20 samples or one per 20 field sampling 
tools that are re-used. Trip blanks will be taken at a minimum of one per shipping 
container when analyzing for volatile organic compounds (VOCs). For VOCs, 
container blanks will be taken at a minimum of one per Area and Phase per 
container type (Le. stainless steel core liner/plastic core liner/Geoprobe tube) when 
using uncenified containers. Field blanks are not necessary for soil metal analysis, 
as it is unlikely in ambient field conditions to  have metals cross contamination. 
However, the potential of cross contamination with semi-volatile organic 
compounds (SVOCs) is higher, therefore soil samples being analyzed for SVOCs 
may also require associated field blanks t o  be collected and analyzed. If collected, 
field blanks will be taken at a minimum of one per 20 soil samples. 
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Per the Sitewide Excavation Plan, the ASL and data validation requirements for soil 
and field QC samples collected in association with this DQO are as follows: 

I f  physical samples are analyzed for Pre-design Investigations and/or Pre- 
certification delineations, 100% of the data will be analyzed per ASL 6 
requirements. 90% of the data will require only a Certificate of Analysis, the 
other 10% will require the Cenificate of Analysis and all associated QA/QC 
results, and will be validated to  ASL B. 

I f  samples are analyzed for WAC Attainment and/or RCRA Characteristic Areas 
Delineation, 100% of the data will be analyzed and reported t o  ASL 8 with 
10% validated. The ASL B package will include a Certificate of Analysis along 
with all associated QA/QC results. Total uranium. analyses using a higher 
detection limit than IS required for ASL B (10 rng:kg) may be appropriate for 
WAC attainment purposes since the W A C  limit for total uranium is 1,030 
mg/kg. In this case, an ASL E designation will apply to the analysis and 
reporting t o  be performed under the following conditions: 

all of the ASL B laboratory QA/QC methods and reporting criteria will 
apply with the exception of the  total uranium detection limit 

the detection limit will be s 10% of the WAC limit (e.g., s 103 mg/kg 
for total uranium). 

I f  delineation data are also to  be used for certification, the data must meet the 
data quality objectives specified in the Certification DQO (SL-043). . 

All data will undergo an evaluation by the Project Team, including a comparison for 
consistency with historical data. Deviations from QC considerations resulting from 
evaluating inputs to  the decision from Section 3, must be justified in the PSP such 
that the objectives of the decision rule in Section 5 are met. 

7.4 lndeoendent Assessment 

Independent assessment shall be performed by the FEMP QA organization by 
conducting surveillances. Surveillances will be planned and documented in 
accordance with Section 12.3 of the SCQ. 

7.5 Data Manaaement 

Upon receipt from the laboratory, all results will be entered into the SED as 
qualified data using standard data entry protocol. The required ASL 8, D or E data 
will undergo analytical validation by the FEMP validation team. A minimum of ten 
percent (10%) of field data will be validated by the FEMP QA validation team. The 
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Project Manager will be responslble to determine data usability as it pertains to 
supporting the DQO decision of determining delineation of meala COC's. 

7.6 Aoolicable Procedures 

Sample collection will be described in the PSP with a listing of applicable 
procedures. Typical related plans and procedures are the following: 

Sitewide Excavation Plan (SEP) 

Sitewide CERCLA Quality Assurance Project Plan (SCQ). 

SMPL-0 1 , Solids Sampling 

SMPL-02. Liquids and Sludge Sampling 

SMPL-2 1 , Collection of Field Quality Control Samples 

EQT-06, Geoprobea Model 5400 Operation and Maintenance 

EQT-23, Operation of ADCAM Series Analyzers with Gamma Sensitive 
Detectors 

EQT-30, Operation of Radiation Tracking Vehicle Sodium Iodide Detection 
System 
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Data Quality Objectives 
Delineating the Extent of Media Constituents of Concern 

1 A. Task/Description: Delineating the extent of contamination above the FRLs 

1.8. Project Phase: (Put an X in the appropriate selection.) 

l.C. DQO No.: SL-048, Rev. 3 DQO Reference No.: 

2. Media Characterization: (Put an X in the appropriate selection.) 

- - - - - 
Air 2 Biological - Groundwater :K Sediment 2~ Soil k 

r r. - 
Waste i&-! Wastewater L! Surface water L Other (specify) 

3. Data Use with Analytical Support Level (A-E):' (Put an X in the appropriate 
Analytical Suppon Level selection(s) beside each applicable Data Use. 1 

Site Characterization Risk Assessment 
ACI BD C @  oix! EKI AO BE CG DE EG 
Evaluation of Alternatives En ineerinADesw - -  

A b  8 E C L  Dlx /FIX ' A D B E  C L D L E  ;? 

Other - r r  

4.A. Drivers: Remedial Action Work Plans, Applicable or Relevant and Appropriate 
Requirements (ARARs) and the OU2 and/or OU5 Record of Decision (ROD). 

4.8. Objective: Delineate the extent of media contaminated with a COC (or COCs) with 
respect t o  the action level(s1 of interest. 

5. Site Information (Description): 
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6.A.  Data Types with appropriate Analytical Support Lever Equipment Selection and 
SCQ Reference: (Place an " X "  to  the right of the appropriate box or boxes selecting 
the type of analysis or analyses required. Then select the type of equipment to 
perform the analysis if appropriate. Please include a reference to the SCQ Section.) 

1. 
- - - 

BTX - PH a 2. Uranium 
Tem peratu re El* Full Radiological TPH - 
Specific Conductance a Metals a* 0 i I/G r e8 set, 
Dissolved Oxygen jx* Cyanide 
Tec hnetium-99 / X I .  Silica 

:I I t 
u 3. - 7 

- 

7 - - 
I - 

- 
4. Cations U - 

Anions - 
TOC L! 
TCLP - Iji?* 
CEC U 

- 
k! 6. Other (specify) - 5. VOA 

BNA iX1. 
Pesticides KI. 

COD 0 
PC6 GI.. 

'If constituent is identified for delineation in the individual PSP. 

6.8. Equipment Selection and SCQ Reference: 

Equipment Selection Refer to  SCQ Section 

ASL A SCQ Section: 

ASLB X SCQ Section: ADD . G Tables G-1&G-3 

ASL C SCQ Section: 

ASLO X SCQ Section: ADD. G Tables G - l & G - 3  

ASL E X (total uranium onlv - See SCQ Section: ADD. G Tables G-1 &G-3 
~~~ sect. 7.3. ~qc61 

7.A. Sampling Methods: (Put an X in the appropriate selection.) 

Biased a Composite- Environmental !!L! Grab 
- - 

Grid 'L! 1 

Intrusive a Non-Intrusive Phased a Source 0 
DQC) Number: SL-048, Rev. 3 
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7.8. Sample Work Plan Reference: This DQO is being written r i o r  to the PSPs. 

- 1 1 3 3  
Background samples: OUS RI 

1. 7.C. Sample Collection Reference: 

Sample Collection Reference: SMPL-01, SMPL-02, EQT-CS 

8. 

8.A. 

8.6. 

9. 

Quality Control Samples: (Place an "X"  in the appropriate selection box.) 

Field Quality Control Samples: 
- 1 x I - -  
x I.', 

;< Ab' 

- Trip Blanks L!* -.1 Container Blanks - 
Field Blanks XI- - Duplicate Samples - 
Equipment Rinsate Samples 1 :* 'Split Samples 

- 
7 - 

Preservative Blanks i Performance Evaluatior. Samples 1 
Other (specify) 

0 For volatile organics only 
e *  Split samples will be collected where required by €PA or OEPA. 
* *+  If specified in PSP. 
+ Collected at the discretion of the Project Manager (if warranted by field 

conditions) 
+ + One per Area and Phase Area per container type h e .  stainless steel core 

liner/plastic core liner/Geoprobe tube). 
- 

Laboratory Quality Control Samples: 
Method Blani Ixl Matrix Duplicate; Replicate Ixl 
Matrix Spike Surrogate Spikes 2 
Tracer Spike 0 

- 

Other (specify) Per SCQ 

Other: Please provide any other germane information that may impact the data 
quality or gathering of this particular objective, task or data use. 
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SAMPLE LOCATIONS AND IDENTIFIERS 



_ -  

Area 
A 
A 

Project Number u)5oo-PSP-001 

Sample Discretesample Target Northing Easting 
Identifier * - (feet)* W y t e s  coordinate Coordinate 
A7-A1-y-R 0.03 x t~tai depth Total U ~ C - 9 9  480636.81 13477 14.89 
A7-A1-Y-R 0.75 x t~td W Total UnC-99 480636.81 13477 14.89 

FEMP-WAC A7S-PSP DRAFT FINAL 
Revision C 

September 18, 1998 

c 1738 
TABLEB-1 u 

SILOS P R W C T  AREA SAMPLE LOCATIONS, DEPTHS, AND ANALYTES 

FER\WAaREA7P!j- 18.1998 lOQ9AM B- 1 



Project Number u1MO-PSP-001 

B '  
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

FEMP-WAC A7S-PSP DRAFT FINAL+ 
Revision C 

September 18,1998 

A7-B32- 1-R 0-.5 Total URC-99 480819.74 1346881.63 
A7-B32-3-R 1-1.5 Total Ul"c-99 4808 19.74 1346881.63 
A7-B33-1-R 0-.5 Total URC-99 4808 19.74 134693 1.63 
A7-B33-3-R 1-1.5 Total U/Tc-99 4808 19.74 134693 1.63 
A7-B34- 1-R 0-.5 Total U/TC-99 480919.20 1346915.58 
A7-B35-1-R 0-.5 Total U/TC-99 .480919.20 1346890.58 
A7-B35-4-R 1.5-2 Totd URC-99 480919.20 1346890.58 
A7-B36- 1-R 0-.5 Total U/TC-99 480919.20 1346940.58 
A7-B36-4-R 1.5-2 Total U/TC-99 480919.20 1346940.58 
A7-B37- 1-R 0-.5 Total U/TC-99 481019.12 1346919.71 
A7-B3&1-R 0-.5 Total URC-99 481019.12 1346894.71 
A7-B39- 1-R 0-.5 Total Umc-99 481019.12 1346944.71 

B A7-B39-4-R 1.5-2 
B A7-B40- 1 -R 0-.5 

Total URC-99 481019.12 1346944.71 
Total U~C-99 480173.28 1346987.22 



Project Number 20500-PSP-001 

TABLE B-1 
(Continued) 

FEMP-WAC A7S-PSP DRAFl' FINAL 
Revision C 

Ordinate 
16987.22 
6987.22 

17152.71 
17170.84 
17 134.58 

17221.57 

17239.69 

17256.69 

6987.22 

17 134.58 

-7239.69 

,7203.44 

,7281.36 
,7281.36 
-7235.02 
87235.02 
-73 10.29 
87323.54 
,72%.03 
,7406.18 
-7409.86 
,7402.49 
,7402.49 
,7402.49 
,7505.09 
,7505.09 
7507.57 ,* 

,7507.57 
7502.61 
,7502.61 
,7502.6 1 
,7702.57 
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TABLE B-1 
(Continued) 
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1733 TABLE B-1 - (Continued) c. 

Sample Discrete Sample Tar@ 
A m  Idmtifier * - (feet)* A d Y  

D A7-D1-1 -R 0-.5 Total U/ 
D A7-D1-3-R 1-1.5 Total U/ 
D A7-D 1-6-R 2.5-3 Total Uf 
D A7-D 1-10-R 4.5-5 Total Uf 
D A7-D2-1-R 0-.5 Total U/ 

Ordinate 

-7181.00 
480250.41 
480250.41 

'C-99 480284.83 
G99 480284.83 

480284.83 
1- 1.5 Total- 
2.5-3 Total U/ 

A7-D2- 10-R 4.5-5 Total U/ 
0-.5 

D 1-1.5 TOUI ur 

480284.83 
k-99 480336.76 
%99 480336.76 .7173.41 I 

D A7-D3-6-R 2.5-3 Total U/ 
D A7-D3-1O-R 4.5-5 Total U/ 
D A7-D4-1-R 0-.5 Total U/ 

%99 480336.76 
32-99 480336.76 
G99 480378.18 -7225.34 I 

I D I A7-D4-3-R I 1-1.5 I Total Ur %-99 480378.18 
:c-99 480378.18 

480378.18 

,7225.34 
.7225.34 __f ,7225.34 

I I 1 -  D I A7-D4-6-R I 2.5-3 I TotalUf 
I 

I D 1 A7-D4-10-R I 4.5-5 I TotalUI 
7179.251 - 

D A7-D5-1-R 0-.5 Total UT 
D A7-D5-3-R 1-1.5 Total U/ -7179.25 I 

%-99 I 480421.94 I 131 D A7-D5-6-R 2.5-3 ~ o t a l  ur 
D A7-D5- 10-R 4.5-5 TOW ur 
D A7-D6-1-R 0-.5 TOM ur 

'c-99 480421.94 13 
-e99 480603.50 13 

I D I A7-D6-3-R I 1-1.5 . I  TOtalUr .c-99 I 480603.50 . I 13# 
"6-6-R 2.5-3 ~otalur 

4.5-5 TOM ur 
:C-99 480603 S O  13 
%99 480603 .50 13 

,721 1.07 
,721 1.07 ' 

I D I . A7-D7-1-R I 0-.5 I TotalUf 480619.82 
%-99 480619.82 
%-99 480619.82 

. D  A7-D7-3-R 1-1.5 Total U/ 
D A7-D7-6-R 2.5-3 Total Uf 
D A7-D7- 10-R 4.5-5 Total Uf 
D A7-D8-1-R 0-.5 Total Uf 
D A7-D9-1-R 0-.5 Total Uf 
D A7-D10- 1-R 0-.5 ~ o t a l  ur 

'C-99 480619.82 13~ 
:c-99 480677.27 13, 
%-99 480700.18 13, 
%-99 480701.03 13, 
k-99 48073 1.15 13 
:c-99 480764.45 13 
:C-99 480800.09 1 3, 

D A7-D11-1-R ' 0-.5 Total UT 
D A7-D12-1-R 0-.5 Total UT 
D A7-Dl3- 1-R 0-.5 ~ o t a l  ur 
D A7-D 14- 1-R 0-.5 Total U/ 
D A7-D 15- 1-R 0--5 Total U/ 
D A7-Dl6- 1-R 0-.5 Total Ut 

-7096.28 

k-99 I 480899.80 I 13 .7100.10 I 
D A7-D17-1-R 0-.5 -Total U/ 
D A7-Dl8- 1-R 0-.5 Total U/ 
D A7-D 18-3-R 1-15 Total U/ 

:c-99 I 480978.29 
:C-99 I 480846.34 I 13, 6967.32 I 
rc-99 I 480846.34 16967.32 I 

FER\WAC\AREAIPSPSC~&I~~~~ 18.1998 1009AM B-5 
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TABLEB-1 
(Continued) 

E A7-El-1-R 0-.5 Total U/Tc-99 40490.32 1347835.39 
E A7-E2- 1 -R 0-.5 Total U/Tc-99 480487.20 1347875.95 

, 



Project Number 20500-PSP-001 

I 

FEMP-WAC A7S-PSP DRAFT FINAL 
Revision C 

September 18,1998 
TABLEB-1 .mm - 1 1 3 3  
(Continued) '-. 

E A7-Ell-y-M 0.96 x total depth Lead / Chr~miUm 480631.62- -- 1347952.78 
F A7-F1- 1-R 0-.5 Total Uffc-99 480200.00 1347300.02 
F A7-F1-3-R 1-1.5 T0talU/T~-99 480200.00 1347300.02 ' 

I - F  I A7-M-6-R 

I F * I A7-F4-1-R I 0-.5 I TotalU/TC-99 I 480300.00 I 1347300.02 

F A7-F4-10-R 4.5-5 Total UmC-99 480300.00 1347300.02 
F A7-F5- 1-R 0-.5 Total UmC-99 480200.00 1347500.09 
F A7-F6-1-R 0-.5 Total UmC-99 480200.00 1347600.09 
F A7-F7- 1 -R 0-.5 Total UmC-99 480200.00 1347700.09 
F A7-F8- 1-R 0-.5 Total UmC-99 480300.00 - 1347500:09 
F A7-€9- 1-R 0-.5 Total URC-99 480300.00 1347600.09 
F A7-F 10- 1 -R 0-.5 Total UlTc-99 480300.00 1347700.09 
F A7-Fll-1-R 0-.5 Total UmC-99 480400.00 1347300.09 
F A7-F 12- 1 -R 0-.5 Total UmC-99 480400.00 1347400.09 
F A7-F13-1-R 0-.5 Total U/TC-99 480400.00 1347500.09 
F A7-F14-1-R 0-.5 Total URC-99 480400.00 1347600.09 

O ~ , O O S ~  
FER\WACUREA7PS-r 18,1998 1009AM B-7 
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TABLE B-1 
(Continued) 

Note: Soil stockpile sample locations have sample depth intervals in terms of random percentage of the total 
depth of the stockpile at a particular location. However, sample selection will be based primarily on the 
highest radiological field screening levels. If thm are no elevated field readings, then the random depths 
presented in the table will be sampled. 

i 1 

FER\WACMREA7PSPUqmbcr 18.1998 1009AM B-8 
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APPENDIX C 

TARGET ANALYTE LISTS 
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I 



Project Number 20500-PSP-001 

Total Uranium 

Technetium-99 

TARGET ANALYTE LISTS 

TAL 20500-PSPO1-A 

~ ~ 

ICPMS (ASL E) 

Gas Proporhonal Counting (ASL B) 

FEMP-WAC A7S-PSP DRAFT FINAL 
Revision C 

September 18,1998 

Analyte 

Total Uranium 

'- - 1 1 3 3  

Method 

ICP/MS (ASLEI 

I Anal* I 

Analyte 

Chromium 

Lead 

Method 

Method 

.SW 846 ICP (ASL B) 

SW 846 ICP (ASL B) 

TAL 205oo-PSPOl- C 

FER\WACMREA~-~ 18,1998 1009AM 



APPENDIX D 

AREA 7 HISTORICAL ANALYTICAL DATA SUMMARY 
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APPENDIX E 

SAMPLE LOCATIONS FROM PREWIOUS SAMPLING 
INVESTIGATIONS 
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