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1.0 _ INTRODUCTION 

This Data Report has been prepared to document the investigation of Potential Release Sites 

(PRSs) 72, 73, and 87 (hereinafter 72n3/87) as part of the Miamisburg Environmental 

Management Project at the U.S. Department of Energy (DOE) Mound Plant. 

---1~r--BA"CKGROUNo-------- --------------- -------------------------

PRS 72 has historically been known as Area 13. Area 13 was used in the late 1940s through 

early 1950s for the storage of materials contaminated with polonium-21 0 and for the staging of 

wood, equipment, and other materials brought to Mound from the former Dayton Unit Ill and IV 

operations. In 1955, wood and lumber too contaminated to be removed from the plant site were 

soaked with fuel oil and burned in Area 13 (DOE 1993). Residual materials were subsequently 

removed from Area 13 and buried in the historic landfill (now known as PRS 1 0). Lead-21 0 and 

bismuth-21Om are the primary contaminants of concern for PRS 72 because they may have 

been associated with the production of polonium-21 0. PRS 73, historically known as the lower 

storage area and the waste evaporator storage area, was used to store decommissioned 

equipment (DOE 1993). The primary contaminants of concern are actinium-227, cesium-137, 

and radium-226 that may have been in residual contamination on the stored equipment. PRS 

87 refers to the solvent storage sheds that supplied solvents to the cleaning operations 

performed in Building 49. Trichloroethene, freon, and hexane are the contaminants of concern 

associated with the former solvent storage.· The PRS 72n3/87 investigational area is shown on 

Figure 1. 

1.2 PURPOSE 

The purposes of this Further Assessment (FA) Data Report are to: 

• Document the investigation of PRS 72n3/87, 

• Describe any variances to the Sampling and Analysis Plan (SAP), 

• Present the analytical results, and 

• Present 95% upper confidence limit (UCL) calculations. 
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2.0 INVESTIGATIVE ACTIVITIES I SAP VARIANCES 

Roy F. Weston, Inc. (WESTON®) was retained by BWXT of Ohio, Inc. to conduct the field 

investigation of PRS 72/73/87. Sampling activities occurred during July 2001. The investigation 

was conducted in accordance with the SAP (included as Appendix A) unless described as a 

variance herein. 

2.1 BORING LOCATIONS 

Per the SAP, 92 borings were surveyed, staked, and identified at the site prior to the start of 

field activities. Six of the borings installed had no associated samples due to their composition 

being 70% to 1 00% sub-grade sand and gravel. Sixteen borings were offset in order to obtain 

sufficient media for various sampling intervals (Corrective Action Report (CAR) 004). Because 

the distances are minimal, the offset boring locations are considered representative of the 

original boring locations and were not surveyed separately. Many of the borings were 

repositioned during field activities due to the high concentration of underground and overhead 

utilities. All of the borings were subsequently re-surveyed and are presented in Table 1. The 

boring locations are shown on Figure 2. 

Soil classifications recorded during fieldwork are presented on boring logs in Appendix D. The 

soil beneath a standard 1-2 feet sub-base within the Test Fire (TF) Valley area consists 

predominantly of natural till with no inorganic debris. Boring location TF79, however, contained 
., 

sand and gravel fill material from 0-10.6 feet below ground surface (bgs). 

2.2 SAMPLE SUMMARY 

Table 2 documents the total num~~r of investigative and quality control samples collected 

during the investigation for each onsite and offsite target analysis. The required quality control · 

collection frequencies as defined in the SAP were met. Table 3 presents a sample and interval 

index. 

2.3 SAP VARIANCES 

Variances to the SAP are summarized. in Table 4. Plan Changes and CARs are presented in 

Appendix E. 
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3.0 RESULTS 

WESTON obtained soil analytical results from the subsurface investigation at PRS 72/73/87. 

This section summarizes the analytical results. 

The following analytical providers were used in support of this investigation: 

• Mound onsite laboratory for gamma spectrometry analyses; 
---~--------:---- ------ -·----- ---~---- ----------------------------------------

• Lionville Laboratory, Inc. for volatile organic analyses; and 
• Severn Trent Laboratories- Richland for offsite radioisotopic analyses. 

3.1 ONSITE GAMMA SPECTROMETRY 

Onsite gamma spectrometry screenings were performed on all soil samples. The one-hour 

count results are tabulated and presented in Table 5. In accordance with the SAP, 10% of the 

soil samples collected were submitted for offsite gamma spectrometry. 

3.2 OFFSITE RADIOLOGICAL ANAL VSES 

Twenty-minute and one-hour count results for the contaminants of concern were evaluated to 

select 1 0% of the samples for offsite analysis. Due to insignificant count results the samples 

were selected randomly over the entire investigational area. Ten soil samples were submitted 

for offsite gamma spectrometry per Method A-015. Table 6 presents the resulting radiological 

data, risk-based guideline values (GVs), and background values for comparison. No results 

exceeded comparison criteria (GV or GV+background, as applicable). 

3.3 VOLATILE ORGANIC ANALYSES 

Volatile ·organic analyses were performed on all samples collected from PAS 87 as required by 

the SAP. Table 7 presents the analytes detected in the samples and associated comparison 

criteria. The risk-based guideline values presented in the table represent the 1 0-s criteria or the 

Hazard lndex=1 criteria if 1 0-s criteria does not exist for the Construction/Mound Employee 

Scenario. No results exceeded comparison criteria. 
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3.4 DATA REVIEW AND VALIDATION 

As required by the SAP, all of the offsite analytical data was reviewed and 1 0% was validated. 

During data review, key quality control results are assessed to determine whether there are 

indications that the data may be biased and unusable. Data validation is performed to gain a 

better understanding of the quality of the data received from the laboratory and to assess data 

usability for critical decision-making. Techlaw, Inc. performed the validation on the volatile 

organic analysis data and the radiological analysis data. A summary of the data review and 

validation is presented in Appendix F. 

4.0 DATA EVALUATION 

As specified in the SAP, 95% UCL calculations were performed. Data generated is presented in 

Appendix G. Leaching of VOCs to groundwater will be evaluated as an addendum to the PRS 

Data Package. 

5.0 REFERENCES 

DOE 1993 Operable Unit 9 Site Scoping Report: Vol. 7- Waste Management, Final Rev. 0, 

February 1993. 
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1 INTRODUCTION 

This Sampling and Analysis Plan (SAP) for the Test Fire Valley investigational area, as presented 
in Figure 1, has been prepared as part of the Miamisburg Environmental Management Program at 
the U.S. Department of Energy (DOE) Mound Plant, Miamisburg, Ohio. This SAP is intended to 
summarize specific methods and procedures used for fulfilling the Data Quality Objectives (DQOs) 
for the investigation. 

______ t._t_HistoricaUnformation __________ ~- ________ -

Table 1 presents a chronological history of the buildings and operational areas that have at one 
time been present within the study area of Test Fire Valley. The majority of the buildings still 
present within the area have been leased to private industries as part of the Miamisburg Mound 
Community Improvement Corporation (MMCIC) parcel transfer process. 

Table 1: Chronological History of Test Fire Valley (DOE 1999a) 

Building/Operational Dates of Description of Historic Use 
Area Operation/Deconstruction 

Beginning End 

Area 13 1949 1955--inactive Storage and burning of contaminated~ 
equipment 

Quonset hut 1949 1963-relocated Storage of radioactive wastes 

MagazineS 1949 N/A-present Storage of energetic materials 

Lower Storage Area 1953 1960s-inactive Storage of decommissioned equipment 

Building 2 1953 N/A-present Destructive testing of energetic materials 

Building 3 1966 N/ A-present Research and testing of energetic- materials 

Building 35 1967 
1998- Administration, x-ray units, controls for Building 

demolished 59 operations. 

Building 49 late 1960s N/A-present Assembly of energetic materials, degreasing of 
metal parts 

West solvent shed 1986-
Storage and transfer of solvents 1968 

demolished (of Building 49) 

East solvent shed 
1986 

N/A-
Storage and transfer of solvents 

(of Building 49) present/inactive 

Building 59 1977 1998- Neutron radiography and neutron activation, 
demolished californium source tube storage 

Building 63 1981 N/A-present Energetic material research and testing 

Several of these operational areas within Test Fire Valley have been identified as potential release 
sites (PRS) and designated for assessment. This investigation is designed to specifically address 
PRS 72, PRS 73, and PRS 87. Several other PRSs are located within this area, but will not be 
specifically addressed-during this investigation~ These inclu-de: - - ~ -- -- ~ - --

• PRS 74- Quonset hut (former). Binned No Further Assessment (NFA). 
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• PRS 83 - Building 2 Propane Storage Tank. To be addressed during Building 2 
assessmenVrazing. 

• PRS 89 -Test Fire Residual Storage Area (basement of Building 2). To be addressed 
during Building 2 assessmenVrazing. 

• PRS 319- Building 49 waste containers for epoxy resin. Binned NFA. 
• PRS 330- Building 2 Fuel Oil Tank (Tank 26). Binned NFA. 
• PRS 331 -Building 2 Tank (Tank 261). Binned NFA. 
• PRS 362 - OU5 Soil Gas Hot Spot. Binned NFA. 
• PRS 364- OU5 Soil Gas Hot Spot. Binned NFA. 

------- ------------- ------ -· --- ---------- - --- -------- ---- --- -- -- --- -- ------
Figure 2 illustrates the current and historic buildings and the PRS locations. A description of the 
poten_tial release sites associated with this investigation of Test Fire Valley follow. 

PRS 72- Area 13 (DOE 1992, PRS Site Package) 
PRS 72 has historically been known as Area 13. Area 13 was used in the late 1940s through early 
1950s for the storage of materials contaminated with polonium-210.Area 13 was approximated to 
be 100-feet by 110-feet in size. PRS 72 makes up the largest aerial extent of the Test Fire Valley 
investigation area, largely due to uncertainties in the actual location of Area 13. Two areas within 
Test Fire Valley have been identified as the most probable locations of Area 13. The two probable 
sites of Area 13, based en a historical data search, are depicted in Figure 2. The east site is 
located northeast of Building 49 and south of the Mound Plant drainage ditch. The west site is 
located beneath and south of Building 63. 

In 1949, wood, equipment, and other materials were brought to Mound from the former Dayton 
Unit Ill and IV operations and staged in and around Area 13. Materials were monitored for alpha 
contamination associated with the polonium-210. Polonium-210 was produced by extraction as a 
daughter product of lead-21 0 or transmutation of bismuth by neutron bombardment. As a result of 
transmutation of bismuth with neutron irradiation, gamma-emitting longer half-life isotopes 
byproducts may also be present with the polonium-210. In 1955, wood and lumber too 
contaminated to be removed from the plant site were soaked with fuel oil and burned in Area 13. 
Residual materials were subsequently buried in the historic landfill (now known as PRS 1 0). 

PRS 73 - Lower Storage Area (DOE 1992) 
PRS 73 has historically been known as the lower storage area and the waste evaporator storage 
area. PRS 73 was an open area behind what was once the Quonset hut and is now near the 
southern edge of Building 3. The lower storage area was used to store decommissioned 
equipment including: 

• holding tanks from the Purex pilot plant that had been dismantled (1953); 
• waste evaporator equipment that had been capped, decontaminated, and removed from 

room SW-1 B as part of the decontamination and decommissioning (D&D) of the radium­
actinium operations (1955 to 1960); and 

• equipment from the decommissioned HH sludge facility (1959). 

During a 1991 interview, J.N. Garner, EG&G Mound Applied Technologies, suggested that the 
decontamination procedure employed for the evaporator equipment was an external wash -untir no - -
wipeable levels were observed (DOE 1992 p.5-12). One report indicated that during the moving of 
the evaporator, a connector was broken off and the truck was contaminated. No data were given 
(DOE 1992 pg 2-50). 
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The Purex process involved the·separation of plutonium from.irradiated uranium slugs by a solvent 
exchange process. This waste stream was characterized as highly acidic. The OU9 SiteScoping 
Report, Volume 7 (DOE 1992) includes a table listing characteristic data on thePurex waste. The 
table includes a list of isotopes and counts per minutes per milliliter (;ts/min/ml). Based on the list 
of istopes, cesium-137 should be able to be used as an indicator of the presence or absence of 
any materials from this process. Cesium-137 is easily detected by gamma spectrometry and has a 
half-life of 30 years, and therefore, cesium-137 would still be present. 

PRS 87- Building 49 solvent sheds (DOE 1992, PRS Site Package) 
PRS 87 refers to the solvent storage sheds that supplied solvents to the cleaning operations 

--------peiformed-in-BUilding-49~ Tile fir5Cshea was-localed--Linaer-whafis now-the-northwest corn-er of -------
Building 49. The second shed was located approximately 1 00-feet east of the Building 49 addition. 
Hereafter, these sheds will be referred to as West Shed and East Shed, respectively. 

The West Shed was built in 1968 and operated until 1986 at which time it was demolished to 
provide space for an addition to Building 49. The exact dimensions of this shed are not known. 
Based on historical photos the shed is estimated to be a small metal structure with an approximate 
footprint of 1 0 feet by 1 0 feet. 

. The East Shed was in operation from 1986 to late 1990 at which time it was taken out of service. In 
late 1990, major portions of the Building 49 parts cleaning operations were moved to the Building 
M plating shop. The East Shed is equipped with a ventilation fan and a metal grid floor overlying a· 
catch basin. It has a footprint of 8x12 feet with a 1 0-foot ceiling. 

Records indicate that both sheds were used for similar operations. These operations included 
storage and supply of trichloroethene (TCE), isopropyl alcohol, and ethyl alcohol. These solvents 
were piped directly from storage drums into Building 49. The spent solvents were poured into a 

:drain, piped back to the solvent shed(s), and contained in a 55-gallon waste drum. Freon and 
. hexane were occasionally used for cleaning parts and were stored in the shed(s) in 5-gallon cans. 
Waste freon and hexane were put in separate 5-gallon cans and also stored in the solvent shed(s). 
All solvents were picked up by Mound waste management personnel and transferred to the 
hazardous waste storage area in Building 72. There is no record of a solvent spill or leak from the 
storage sheds. Based on Mound records of Building 49, the solvent sheds did not involve 
radioisotopes. 

1.2 Previous Investigations 

Previous sampling locations relative to this investigation area of Test Fire Valley are included on 
Figure 3. For evaluating significance, sampling results have been compared to guideline values or, 
for instances in which the guideline value is less than the background value, the sum of 
background and guideline criteria, hereafter referred to as screening levels. 

Reconnaissance Sampling OU6 D&D Areas 
One soil boring (MND14-2300) was installed within the Test Fire Valley area as part of the OU6 
Reconnaissance D&D Area Sampling. One sample collected from the 3 to 6 foot interval of the 
boring was analyzed for metals, volatile organic compounds (VOCs), plutonium-238, and thorium-
232. Thonum-232 was reported at 1.1- pCi/g, -which is below the screening level- of 1.49 pCi/g. -
Plutonium-238 was reported at 35 pCi/g, which is below the 105 guideline value of 55 pCi/g. No 
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metals or VOCs were detected above established guideline values or screening levels, as 
appropriate. 

Radiological Site Survey - OU9 Site Seeping Report (DOE 1993) 
Twenty-nine surface samples were taken within the Test Fire Valley study area as part of the 
Radiological Site Survey. All samples were analyzed for plutonium-238 and thorium-232. Four 
samples were also analyzed for tritium. Tritium was detected in these samples at activities ranging 
from 150 to 980 pCi/L, which is below the 1 OS guideline value of 11,000 pCi/L. Plutonium-238 was 
detected at activities ranging from 0.03 to 9.57 pCi/g. The maximum plutonium-238 activity was 
detected in S0447. All plutonium-238 levels were below the 10s ris!<-~~sed _g~igeline ~~lu~ p_Lp_5 _____ _ 

-·- -~ --- -pCi/g:Tnonum.:-232 wasnofreported"-above the 2-pCi/gmfnirrium detectable activity (MDA) in any 
of the samples. 

OU5 Phase !Investigation Area 13 Field Sampling (DOE 1994, 1995b) 
A 1994 PETREX soil gas investigation found relatively moderate to high readings for aromatic, 
semivolatile, petroleum and halogenated hydrocarbons within the study area. The area to the east 
of building 49 found the highest relative levels on the northern and western borders of the sampling 
grid for that area (identified as 13(A-F)(1-6)). 

A FIDLER survey was performed over the area east of Building 49 on July 21 and July 25, 1994 in 
accordance with the Mound Standard Operation Procedure 6.7, Near Surface and Soil Screening 
for Low-Energy Gamma Radiation Using the FIDLER. The FIDLER survey located four areas of 
elevated surface activity that exceeded the Out Channel (high and low gamma emitters other than 
Plutonium and Thorium) contamination criteria by 500-1000 counts per minute ~pm). All four of 
these areas (vicinity of 13C03; 13D03, and 13806) were located adjacent to a shallow drainage 
channel leading to the Mound Plant drainage ditch. 

Twenty-two surface locations within the Test Fire Valley study area were analyzed for plutonium-
238 and thorium-232 by the onsite laboratory. Plutonium was not reported above the laboratory 
MDA with one exception. Sample location 12N15 detected 85 pCi/g of plutonium-238. This 
exceeds the Mound 1 as Guideline Value of 55 pCi/g. Thorium-232 was not detected above the 
laboratory MDA in any of the samples. 

Soil Gas Confirmation Sampling (DOE 1996) 
The Soil Gas Confirmation Sampling was conducted to investigate areas identified during the 
PETREX Soil Gas Survey. Eight boreholes were installed within the study area. The boreholes 
were identified as SGC011, SGC019, SGC056, SGC057, SGC058, SGC059, SGC060, and 
SGC061. Soil samples were analyzed for VOCs, semivolatile organic compounds (SVOCs), 
pesticides/polychlorinated biphenyls (PCBs), inorganics, explosives, and radionuclides. Plutonium-. 
238 was detected above background values in SGC060 at 0.37 pCi/g and SG057 at an activity of 
1. 79 pCi/g. The 1 as guideline value of 55 pCi/g for plutonium-238 was not exceeded. No activities 
reported for radium-226, thorium-228, thorium-230, or thorium-232 exceeded the background 
levels. 

No volatile organic contaminants were detected above Mound guideline values. One sampling 
location had notable volatile organics. SGC061, located just east of the cer1_tral_ area _of ~uilding ~9 . 

. "had organics iaentified cit c6nC:entrations relatively higher than detections in' the other boreholes. 
Most notably, TCE was detected at 43 mg/kg in SGC061. The guideline criteria for TCE is 125 
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mg/kg. SGC061 also detected other solvent related compounds such as toluene at 3. 7 mg/kg and 
xylene at 1.2 mg/kg. 

Removal Action Final Report for Building 35 and 59 (DOE 1999b) 
Upon removal of Building 35, soil samples were collected from beneath the foundation and along 
the floor drainpipe trench and analyzed for metals and reactive sulfide associated with photo­
processing chemicals. No analytes were detected in excess of the action levels. 

The californium source was originally housed in a metal storage tube 10 feet below the 
southeastern corner of the former Buliding 59. During the response action, samples were collected 
beneath and around the former californium source storage location. Cleanup goals were 
established for the target radionuclides (europium-152 at 2.4 pCi/g, cobalt-60 at 1.0 pCi/g, and 
plutonium-238 at 55 pCi/g) equivalent to the 105 risk based guideline values. The results 
surrounding the source location were determined to meet the cleanup goals. The maximum 
europium-152 activity was reported in B59-S1AO at 0.25 pCi/g, and neither plutonium-238 nor 
cobalt-60 were reported above the MDA. The maximum MDA for plutonium-238 was 2.74pCi/g in 
B59-S1AO and the maximum MDA for cobalt-60 was 0.052 pCi/g in B59-S2F. Lead-210 was 
reported at a maximum activity of 1.5 pCi/g in B59-S1A7, and lead-214 was reported at a 
maximum activity of 0.85 pCi/g in B59-S1 B14. 

The cleanup goals were exceeded directly beneath the former source location (at 12 feet below 
grade) in B59-S2A for europium-152 and cobalt-60. Lead-210 was also reported at a maximum of 
20.2 pCi/g, although, there was some debate as to whether the elevated levels of lead-210 were 
artifacts of the analysis attributable to spectral interference or to erroneous assignment of spectral 
peaks to source nuclides. The elevated lead-210 was noted in mutual association with europium-
152. A second confirmation sample for lead-21 0 was collected and reported 28 pCi/g. 

The area directly beneath the former source location was further excavated an additional 4 feet in 
depth and resampled in July 1998. Samples collected after the final excavation did not exhibit 
elevated levels of lead-210, and met the cleanup goals for europium-152 and cobalt-60. The final 
results for the former source· area-showed a maximum of 1.85 pCi/g plutonium-238, and 0.28 pCi/g 
europium-152. Cobalt-60 was not detected. · 

Mound Plant Screening 
Four additional borings (identified as SCR303, BH0122, SCR347, and SCR382) were reported in 
the Mound Environmental Information Management System (MEIMS) database under the title of 
Mound Plant Screening. From these four borings, samples were analyzed for plutonium-238 and 
thorium-232. Plutonium-238 was detected above MDA in each of these borings at activities 
ranging from 25 to 38 pCi/g. These activities are below the 1 0 -s guideline value of 55 pCi/g. 
Thorium-232 was not reported above laboratory MDA of 2 pCi/g. 

2 DATA QUALITY OBJECTIVES 

This SAP presents the optimized plan for meeting the DQOs, summarized herein. 

The objective for the Test Fire Valley sampling effort is to produce sufficient information for the 
Core Team to determine if additional effort is required or to assign no further assessment to PRS 
72, PRS 73, and PRS 87 as appropriate. The objective will be met by determining, within the limits 
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of the plan, the concentrations of suspected site contaminants in the soils. This objective will be 
accomplished by: 

• adhering to specified methods and procedures, 
• collecting soil samples at specific locations and depths, 
• analyzing soils for contaminants of concern, and 
• performing 95% upper confidence limit (UCL) calculations. 

Although combined into one effort, the Core Team will independently evaluate each PRS. The 
_____ _lo~~tio11stoe~_t {~II within a buij_glng_foQtp~int will b~eJLI:lLugt~d_u_slng _the following guidelines: ____________ _ 

1. Analytical results associated with PRS 73 will be considered only for those locations within 
the boundary of the Potential Release Site which fall in the footprint of Building 3. 

2. Analytical results associated with PRS 87 will be considered only for those locations within 
the boundary of the Potential Release site which fall in the footprint of Building 49. 

3. Analytical results associated with PRS 72 will be considered for all locations within the 
sampling grid. Locations within a building footprint will be assigned analytical results using 
two methods. 

a. Assign the highest value for the detected parameter on the COC list over the entire 
~ sampling grid to all locations within the building footprints. 

b. Assign the highest value for the detected parameter on the COC list for locations in 
a building footprint within 15 feet of the building perimeter. 

4. The 95% UCL will be calculated for all locations both within and outside the building 
footprints for both data sets described above. The Core Team will evaluate 95% UCL as 
calculated by both methods . 

. ,- Contaminants of concern have been identified for each PRS location, based on historical 
'~ information concerning the practices at the site and prior analytical data. For PRS 72, polonium­
-~, 210 was known to be the contaminant of concern in the wood, lumber, and materials stored in 

Area 13, but polonium-210 has a short half-life (138 days) and would have completely decayed 
away. Polonium-210 was produced by extraction as a daughter product of lead-210 or 
transmutation of bismuth by neutron bombardment. Other gamma-emitting isotope byproducts 
were probably also present with the polonium-210 produced from the bismuth transmutation. The 
specific contaminants of concern are: lead-210 and bismuth-210m. The logic for the selection of 
these contaminants of concern is presented below. 

• Because lead-21 0 has a half-life of 22.3 years and may have been used for the extraction 
of polonium-210 at the Dayton Units, lead-210 has the potential to still be present in the 
soil. The guideline value for lead-210 incorporates the risk associated with the decay chain 
products Bi-210 and Po-210. Both of these daughters have relatively short half-lives and 
would be present only as decay products of lead-210. Therefore, neither Bi-210 nor Po-
210 will be included as target parameters. 

• Bismuth-21Om has a half-life of 3.6x1 Cf years and would result from the bismuth neutron 
activation process. Because some of the polonium-21 0 generated at the Dayton Units may 
have originated from bismuth activation, bismuth.,.210m may be present in the-soil. - _ - - ----- ---
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If other gamma-emitting isotopes are present in the soil, these isotopes will be identified during the 
onsite laboratory gamma spectrometry analysis and will be presented to the Core Team for 
consideration. 

For PRS 73, the contaminants of concern are radionuclides that may have been in residual 
concentrations on the equipment stored in this area if decontamination procedures employed were 
insufficient. 

For PRS 87, the contaminants -of concern are VOCs associated with the former solvent storage. 
While a full volatiles organic analysis will be performed, the contaminants of concern are TCE, 
freon, and hexane. Analysis of isopropanol and ethanol will not be pursued since these two 
alcohols: 

• are water soluble and can not be analyzed by the standard volatiles analytical method; 
• are less likely than other solvents to persist in the environment; and 
• have relatively low human toxicity. 

Table 2 presents a summary of the contaminants of concern associated with each area. 

Table 2: Contaminants of Concern 

Area Contaminants of Concern Analytical Methods 

PRS 72 Pb-~10 and Bi-210m. Gamma Spectrometry 

(Other gamma isotopes if present will be identified 
in the gamma spectrometry analysis.) 

PRS73 Ac-227, Cs-137, Ra-226 Gamma Spectrometry 

PRS87 TCE, freon, hexane Volatile Organic Analyses 

The resulting analytical-data-will-be,eompiled into a report to define the nature and extent, if any, of 
the contaminants of concern for evaluation by the Core Team. Table 3 presents criteria for use in 
evaluating the significance of a detected contaminant. 

Table 3: Guideline Criteria for Contaminants of Concern 

Mound Guideline and Screening Values (pCi/g) 
for Soil/Sediment 

Analyte Background Guideline Value 10.s'1' 

Actinium-227 +0 0.11 pCi/g 131 

Bismuth-210m None detected 

Lead-210+0 1.2 pCilg 131 

Cesium-137+0 0.42 pCi/g 

Radium-226+0 2.0 pCi/g 

Trichloroethene Not applicable 

Hexane Not applicable 

Freon _ _Not applicable 
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1 pCi/g 

1.0pCi/g 151 

1.65 pCi/g '2' 

0.42 pCi/g '11 

0.13 pCi/g '1' 

125 mg/kg 

91 mg/kg'4' 

Not listed 
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(l~ese guideline values are based on the more restrictive of the Construction Wori<er and Site Employee Values from Risk­
Based Guideline Values, Mound Plant, Miamisburg, Ohio, March 1997, Final (Revision 4), Appendix B, Tables 48 & 58. 
(DOE 1995a) . 

(2~ese guideline values are based on the more restrictive of the Construction Wori<er and Site Employee Values. These 
values were calculated using the methodology contained in Risk Based Guideline values, March 1997, Final but were 
performed subsequent to its publication. 

(3~ese radionudides have comparatively short half-lives and are deduced to be in secular equilibrium with the parent 
nuclide. Thus the background value measured for the parent is considered to be the appropriate value for these as well. 
The validity of using this method for determination for other radionudides will be assessed on a case by case basis. 

(4~ese values represent Hl=1 risk value 

(S) current contract-required detection limit 
Radionudides labeled with a"+ D" indicate that pertinent daughters are included w~_!lin the r_i~~c:ID«ula~io~n. ____________ . -· __ _ 

--- --~------ --~--- ------------ - -------- ·--· --- ----------

3 SAMPLE LOCATION, FREQUENCY, AND DESIGNATION 

Prior to the start of the field activities, the sampling locations will be surveyed, staked, and 
identified at the site. Horizontal locations will be reported in the Ohio State Plane Coordinate 
System. If any sampling locations are moved during the field investigation, the new locations will 
be re-surveyed. 

. 3.1 Sample Location and Frequency 

Ninety-two (92) soil borings will be located within the Test Fire Valley investigational area. Nine (9) 
of these borings will be associated with PRS 73 contaminants of concern, and twenty-one (21) of 
the borings will be associated with PRS 87 contaminants of concern. To address Area 13 location 
uncertainties, all borings will be analyzed for the contaminants of concern associated with PRS 72, 
as pre-negotiated . 

. :. The grid system and boundaries were pre-negotiated between BWXTO and the Ohio EPA. A 30-
·-·. foot by 30-foot square grid system will be used to identify boring locations. This square grid system 

statistically represents a 90% chance of locating a radiological hot spot or chemical plume with a 
radius of 25 feet (Gilbert 1987). The grid system boundaries are irregularly shaped. The grid 
system is bound on the east and south by the aerial limit of the historically cleared or graded area. 
The sampling area is bound on the north by the Mound Plant drainage ditch, which will be 
addressed under PRS 67. · 

Practical considerations, such as distance of boring locations from utilities, were evaluated in 
developing this SAP. As illustrated in Appendix A, the sampling area is characterized by an 
extensive system of utility lines. The course of action taken to ensure that plant operations and 
personal safety are not adversely affected was to relocate the borings that were within 5 feet of a 
utility line. Five (5) of the predefined borings were removed as a result of utility interferences. In the 
event of conflicting information regarding live utility locations, borings may be relocated during the 
field effort. Under these circumstances, if a boring location cannot be isolated from the utility 
without (1) maintaining at least % the grid distance to the next boring location or (2) relocating 
outside of the study area, then the boring may be eliminated from the sampling system. Any 
eliminations will be recorded in a nonconformance log and submitted with the Data Report. 

Figure A presents the boring locations with ~symbols representing ~association with PRS-87 and 
PRS 72. Table 4 presents the horizontal sample location coordinates that will be used to locate the 
soil borings prior to sampling. 
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During the construction activities of the Test Fire Valley area, as much as 20 vertical feet of 
subsurface was removed to create a flat surface for construction. Additional subsurface materials 
were also removed for the construction of building sublevels. If residual contaminants are present 
as a result of PRS 72 or PRS 73 activities, they would be anticipated at or near the current ground 
surface. 

Materials such as asphalt, concrete, or gravel base will be removed prior to sampling if they 
represent a significant amount of the core volume (e.g. >1 foot). Soil will be collected from the 
ground surface to a depth of.4-feet,and com posited prior to sample collection. 

Due to the migration capabilities of solvent related materials, boring locations within the PRS 87 
investigational area will be sampled for volatile organics at 4-foot intervals from the ground surface 
to the first significant saturated zone or to bedrock in the absence of saturated conditions. Refer to 
Section 4.1 for the sampling procedures. Bedrock is estimated at a depth ranging from 
approximately 26 to 46 feet below ground surface I)Jgs) in the PRS 87 area. To approximate depth 
to groundwater, the log for monitoring well 345 located approximately 60 feet northeast of the 
Building 49 east solvent shed was reviewed. This log reported geology capable of supporting 

. water at 20 to 20.5 foot bgs then again at 28 to 43 foot bgs. During the drilling of this well, 
saturated conditions were not observed until 35-foot bgs. 

3.2 Sample Designation 

Soil and quality control (QC) samples will be identified and labeled according to procedures in 
Method: S-028, Sample Control and Documentation, of the Methods Compendium, February 
1999, Revision 5 (DOE 1999c). Sample identification labels will be used for each sample 
container. Sample containers will be sealed immediately after sample collection. Labels will be 
completed, when possible, prior to fieldwork to minimize the handling of the sample containers. 
Each label will include the following information: 

• Sa111p!e identificc;~t.ion ........ . 

• . Time and date of collection 

• Parameters to be analyzed 

• Sampler's initials 

Collected samples will be uniquely identified according to the system TFV-W-X.XXX-YY-777777, 
where: · 

TFV = MEIMS Project Code 
W = QC sample where 0 = no QC sample 

1 = field duplicate 
2 = equipment rinsate 
3 = trip blank 

XXXX = the horizontal grid locator (i.e., TF01) 
YY = maximum depth in feet of the sampling interval (i.e., 00, 04, 08, etc.) 
777777 = a sequential, six digit sample identifier (i.e., 000001, · 000002, etc.) to be used on the 
laboratory chain of custody for incorporation of the data into MEIMS. 
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Table 4: Survey Coordinates for Boring Locations 

Sample Survey Coordinate Survey Coordinate Sample Survey Coordinate 
Location (X) (Y) Location (X) 

TF01 1464983.421 597959.210 TF42 1465196.405 
TF02 1464984.256 597930.390 TF43 1465213.447 
TF03 1465005.541 597951.483 TF44 1465220.612 

.. 
TF04 1465004.289 597914.727 TF45 1465239.193 
TF05 1465025.991 597963.386 TF46 1465245.236 
TF06 1465026.617 597930.390 TF47 1465264.758 
TF07 1465024.531 597891.546 TF48 1465261.941 
TF08 1465043.1 03 597951.483 TF49 1465261.628 
TF09 1465045.607 597921.201 TF50 1465287.009 
TF10 1465047.694 597866.485 TF51 1465281.005 
TF11 1465069.605 597957.145 TF52 1465300.573 
TF12 1465069.188 597930.390 TF53 1465307.299 
TF13 1465068.979 597887.787 TF54 1465323.711 
TF14 1465083.170 597865.024 TF55 1465339.362 
TF15 1465089.342 597984.004 TF56 1465363.777 
TF16 1465084.004 597952.944 TF57 1465387.379 
TF17 1465090.265 597909.088 TF58 1465387.175 
TF18 1465110.836 597981.498 TF59 1465386.941 
TF19 1465111.550 597887.787 TF60 1465408.461 
TF20 1465111.306 597845.545 TF61 1465408.669 
TF21 1465128.365 597986.928 TF62 1465408.435 
TF22 1465123.835 597909.088 TF63 1465025.992 

TF23 1465131.166 597870.245 TF64 1465047.675 

TF24 1465128.000 597833.223 TF65 1465062.928 

TF25 1465132.967 .· .. 597723.411 TF66 1465068.902 
TF26 1465132.758 597697.098 TF67 1465088.387 
TF27 1465153.824 597979.201 TF68 1465090. 187 

TF28 1465153.876 597887.939 TF69 1465090.395 
TF29 1465150.120 597840.115 TF70 1465090. 187 
TF30 1465153.912 597813.283 1F71 1465111.473 
TF31 1465153.626 597717.982 TF72 1465217.730 
TF32 1465175.110 597994.237 TF73 1465230.984 
TF33 1465180.170 597852.436 TF74 1465264.790 
TF34 1465176.798 597824.330 TF75 1465276.059 
TF35 1465176.581 597726.962 TF76 1465259.573 
TF36 1465199.575 598014.933 TF77 1465264.373 

Test Fire Valley SAP January 2002 

Survey Coordinate 
(Y) 

597718.190 
597872.362 
597736.986 
597878.836 
597750.143 
597910.476 
597873.825 
597780.161 
597889.166 
597760.542 
597871.415 
597774.952 
597845.426 
597822.036 
597818.068 
597951.448 
597909.006 
597824.124 
597930.308 
597887.913 
597845.426 
597847.533 
597739.465 
597850.248 
597718.190 
597836.047 
597739.283 
597717.982 
597696.889 
597718.190 
597990.708 
598011.192 
598037.714 
598022.886 
597990.099 
597948.540 

Final 
Page 14 of19 



-

Table 4: Survey Coordinates for Boring Locations (Continued) 

Sample Survey Coordinate Survey Coordinate Sample Survey Coordinate 
Location (X) (Y) Location (X) 

TF37 1465195.401 597974.210 TF78 1465281.276 
TF38 1465195.579 597871.945 TF79 1465301.217 
TF39 1465198.709 597839.157 TF80 1465323.128 
TF40 1465192.232 597789.384 TF81 1465325.215 
IE.41 __ ·--- _t465205.3"Z9- --- 59"Z.761.002-- .. -TF82-- - ---1465338.362-
TF83 1465347.335 597039.309 TF88 1465386.984 
TF84 1465362.151 598014.249 TF89 1465387.193 
TF85 1465366.116 597972.690 TF90 1465401.175 
TF86 1465365.282 598053.719 TF91 1465408.478 
TF87 1465386.984 597993.992 TF92 1465431.201 

Note: Bold 1nd1cates locat1ons assoc1ated w1th PRS 87 co ntammants of concern 
Italics indicate locations associated with PRS 73 contaminants of concern 

Survey Coordinate 
(Y) 

597930.162 
598037.848 
598058.314 
598020.932 

- - - -597997-;333--.--

598078.780 
598036.386 
598016.128 
598057.687 
598032.269 

For example, if the soil sample collected from the 0 to4 foot interval of TF03 is the third sample 
collected for the investigation, it would be identified as TFV-O-TF03-000003. 

Matrix Spike, Matrix Spike Duplicate, and any Split Samples will he identified ·on the field tracking 
sheet (Appendix 8), but no unique QC code will be used for these samples. 

4 SAMPLING EQUIPMENT AND PROCEDURES 
.·~; 

Fi_~ld activities will follow standard operating procedures (SOPs) presented in the Methods 
Cgmpendium, February 1999, Revision 5.0 (DOE 1999c). A summary of those procedures and 
any additions to or deviations from them is presented herein. 

4.1 Field Sampling Procedures 

The soil samples from each location will be collected using hollow stem auger, direct push 
technology, or comparable drilling techniques, in accordance with manufacturer's procedures. For 
borings with VOCs as a contaminant of concern, the soil core will be initially screened with a 
photoionization detector (PID) or flame-ionization detector (FlO), and a grab VOC sample will be 
collected from the highest response area or the center of the core in the event there are no 
readings above background. One sample will be collected from each soil core within a four-foot 
interval (i.e. if 2-foot split spoons are used, two samples will be collected). A fraction will also be 
collected for headspace analysis. Initial PID/FID and headspace readings will be recorded on 
boring logs. Only one sample will be submitted to the laboratory to represent the four-foot interval. 
This sample will be selected based upon the highest headspace readings within that 4-foot 
interval, highest PID/FID or random if there are no variations. 

All other soil analysis fractions will be collected over a four-foot interval and placed into a 
- decontaminatea stainless steel bowl and thoroughly mixed-and homogenized. All rocks larger than --­

%-inch diameter and all organic material will be removed from the sample medium prior to transfer 
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into laboratory containers. Table 5 presents the summary description and applicable deviations to 
the SOPs and methods. 

4.2 Field Measurements 

Each soil sample will be field screened for radiological activities using a FIDLER- and alpha 
scintillometer . probe (or equivalents) by a Radiological Control Technician (RCT). These 
radiological activities will be appropriately documented in accordance with SOPs MD-80036, 
Operation 30005 and Operation•-30004 presented in Table 5. 

SOP No. and Title 

S-003: Soil and Rock Borehole 
Logging and Sampling 

S-004: Guide to Management 
of Collected Investigative-
Derived Material 
S-020: General Equipment 
Decontamination 

S-026: Soil Boring 

S-028: Sample Control and 
Documentation 

Test Fire Valley SAP 

Table 5: Summary of Applicable SOPs 

Procedure Description 

• Soil samples will be 
continuously collected and 
composited over the 4-foot 
sampling interval or untii refusal 
is encountered in each of the 
sampling locations. 

• Follow procedures outlined in 
the SOP. 

• All downhole equipment will be 
decontaminated. 

• All sampling equipment will be 
decontaminated between 
sampling intervals and 
locations. 

• Use hollow stem auger, direct 
·· .. ··push technology, or 

comparable drilling techniques. 

• Soil samples within the PRS 87 
area will b~ continuously 
collected at 4-foot sampling 
intervals until the first significant 
saturated zone is encountered. 
In the event that saturated 
conditions are not observed, 
borings will discontinue at 
auger refusal. 

• All other soil samples will be 
continuously collected to 4 foot 
below ground surface. The 
interval will be composited. 

• Follow procedures outlined in 
the SOP. 

January 2002 

• 

• 

• 

• 

• 

• 

• 

• 

Deviations 

Abandonment will consist of 
using a bentonite sealer (i.e., 
hole plug) for all borings less 
than 15 feet deep. 
Soil cores will be logged only 
for boring locations within the 
PRS 87 area. 
None . 

Methanol and hexane rinses for 
the decontamination of 
sampling equipment will not be 
used. 

Abandonment will consist of 
using a bentonite sealer (i.e., 
hole plug) for borings less than 
15-feet deep 
For borings greater than 15-feet 
deep, the procedures in the 
SOP will be followed. 
After a period of 24 hours, the 
borings will be checked for 
settling and the remaining 
depression will be filled with 
concrete or asphalt patch to 
match existing site conditions . 

None . 
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Table 5: Summary of Applicable SOPs (Continued) 

SOP No. and Title Procedure Description Deviations 

S-029: Guide to Handling, • Follow procedures outlined in • None. 
Packaging, and Shipping of the SOP. 
Samples 
S-036: Soil Sampling for • Follow procedures outlined in • None . 
Disposal Characterization the SOP. 
MD-80036, operation 30004: • Mound RCT will use • None . 

---instrumentS pedR:>P and 
----- ------- ------ -- ~ --------- -- -

-PerformancEfTestirig-and----- -
Operation of NE Electra record field measurements on 

radiological safety data sheet 
(RSDS) form. 

MD-80036, operation 30005: • Mound RCT will use • None . 
Operation of the Bicron instruments per SOP and 
FIDLER record field measurements on 

RSDS form. 

4.3 Containers, Holding Times, and Preservatives 

The following table presents the bottle requirements, preservatives, and holding times for the 
contaminants of concern for Test Fire Valley investigational area. 

Table 6: Containers, Holding Times, and Preservatives 

Analysis Method Matrix Bottle Type Bottle Size Number Preservative Holding 
of Time 

Bottles 

OnsiteGamma Compendium 
Soil Plastic Cubetainer 

EPA dish or lab 
1 None None 

Spectrometry Method F-002 specified 

Nuclear Data 
Soil 

Wide-mouth 
750g 1 None None 

Offsite Gamma Inc. 1986 Nalgene bottle 

Spectrometry Nuclear Data 
Plastic Cubetainer 

Inc. 1986 
Water 4 liters 1 pH <2 with HN03 None 

SW-8260 Soil 
Glass bottle with 

120ml 1 
Coo14• C, no 

14 days 
Teflon-line septum head space 

VOCs 
CLPSOW Water Glass vial with 40-ml 2 Cool4• C; pH <2 14 days 

Teflon-line septum with HCI 

5 ANALYSES 

Soil and QC samples will be submitted for analyses in accordance with the procedures in the 
Methods Compendium (DOE 1999c), with modifications presented in Table 5. 

5.1 Quality Control Samples 

QC samples will be collected as follows: 
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• field duplicates: 1 for every 10 soil samples collected 

• trip blank: 1 for every shipping container with samples for volatile analysis 

• equipment rinsates: 1 for every 20 soil samples collected 

• matrix spike: 1 for every 20 soil samples collected 

• matrix spike duplicates: 1 for every 20 soil samples collected 

5.2 Onsite Analyses 

All soil samples will be submitted to the Mound Laboratory for Gamma Spectrometry screening 
analysis. Bismuth-210m is not routinely analyzed by the onsite laboratory and consequently, the 
onsite laboratory estimates their MDA for bismuth-210m to be 0.03pCi/g. The actual MDA will 
vary somewhat for each sample. 

5.3 Offsite Analyses 

Ten percent of the soil samples collected in support of PRS 72 will be submitted for offsite gamma 
spectrometry analysis in accordance with Compendium Method A-015. The samples selected will 
be biased toward the most significant onsite gamma spectrometry results as evaluated in 
accordance with the DQO section of this SAP. In the absence of significant onsite gamma 
spectrometry results, the samples will be randomly selected. If random selection is used, a 
subjective evaluation of the selected samples will be made to· verify the selected samples are 
dispersed over the entire investigational area. If necessary, additional samples will be submitted to 
ensure that 10% of the PRS 73 area is represented in the offsite analyses sample set. 

All VOC analyses will be performed at an offsite laboratory for analysis in accordance with 
Compendium Method A-()01 .... 

Ten-percent data validation of the offsite analytical results will be performed. 

6 EVALUATION 

Sample locations that fall within a building footprint will be evaluated using the following guidelines: 

1. Analytical results associated with PRS 73 will be considered only for those locations within the 
boundary of the Potential Release Site which fall in the footprint of Building 3. 

2. Analytical results associated with PRS 87 will be considered only for those locations within the 
boundary of the Potential Release site which fall in the footprint of Building 49 .. 

3. Analytical results associated with PRS 72 will be considered for all locations within the 
sampling grid. Locations within a building footprint will be assigned analytical results using the 
following graded approach, as necessary. If the first method (more conservative) reveals 
exceeden ces to the 95 % upper confidence limit (UCL), then the second method (more 
localized) will be performed. 

Test Fire Valley SAP January 2002 Final 
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Method 1. Assign the highest value for the detected parameter on the COC list over the entire 
sampling grid to all locations within the building footprints. 

Method 2. Assign the highest value for the detected parameter on the COC list for locations in a 
building footprint within 15 feet of the building perimeter. 

The 95% UCL will be calculated for all locations both within and outside the building footprints for 
all data generated. Results of calculations will be presented in the Data Report and summarized in 

_ -·--- _____ __PR~_Pa~ka~~-~d~~~da !o~ ~.9re_~e~~ ev~lu_a~i~n. ___ ---· ___ --· ·---- --··· ----·-- ~. -· 

~ 
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APPENDIX A 
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APPENDIX B 

FIELD ENTRY FORM 
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(a) (b) (c) 
Sample Sequential Area 
Location Sample ld Description 

Code zzzzzz 
TFV-W-
XXXX-YY 

DOE Mound Plant 

Table 8.1 -Test Fire Valley - Field Entry Form 

(d) (e) (f) (g) 
Matrix QC Type Sample Collection 

Date Time 

January 2002 

On Site 
Gamma 

Screening 

(h) Submit all 
Off site 
Gamma 

Spectrometry 

VOCs 

Final 
Page B-2 



Notes: 

(a) Sample Location Code: This column is a descriptive sample identifier, where: 
TFV- W-XXXX-YY -777777 

W = quality control samples where: 
0 = no QC sample 
1 = field duplicate 
2 = equipment rinsate 
3 = matrix spike 
4 = matrix spike/laboratory duplicate 

XXXX = horizontal grid locator (i.e. TF01) 
YY= depth in feet (i.e. 00, 04, 08, etc.) 

______ .!::7-!=.7-!=.7~77~7=-=-~a~se~g_!!entiai,....§~_Qigit sallJRier identi~_!ji.e.OO_Q001, 000002, etc.) ___ _ 

(b) Sequential Sample ld: 
(c) Area Description: 

(d) Survey Coordinate (X): 

(e) Survey Coordinate (Y): 

(f) Matrix: 
(g) QC Type: 

(h) Sample Date: 
(i) Collection Time: 
U) . The next columns 

represent the samples 
submitted for onsite 
and offsite analyses 
(see Section 5.0). 

Test Fire Valley SAP 

to be used on the laboratory chain of custody and for incorporation of the 
data into MEIMS. 

This column (777777) is a unique, sequential six digit sampler identifier. 
This column pertains to a description of the area and is limited to 50 
characters. 

This column represents the X survey coordinate. Do not complete if the 
sample location was moved prior to soil sampling. 

This column represents the Y survey coordinate. Do not complete if the 
sample location was moved prior to soil sampling. 

S = soil W = water 
FD = field duplicate 
ER = equipment rinsate 
MS = matrix spike 
MS/DUP = matrix spike/laboratory duplicate 
Date sample was coll~cted. 
Time sample was collected. 
Fill in. the date that the samples were submitted for analyses. 

January 2002 Final 
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Table 1-Borehole Coordinates 

Sample ld. Type Easting Northing Elevation 

TF01 Borehole 1464983.250 597959.143 743.181 

TF02 Borehole 1464984.535 597928.312 743.116 

TF03. Borehole 1465006.088 597951.580 743.326 

TF04 Borehole 1465002.331 597913.387 743.485 

TF05 Borehole 1465025.538 597964.128 743.341 

TF06 Borehole 1465025.810 597931.999 743.605 

TF07 Borehole 1465023.329 597894.111 744.150 

TF08 Borehole 1465043.205 - 597951.478 743.888 

TF09 Borehole 1465046.906 597922.203 744.538 

TF10 Borehole 1465045.718 597869.353 745.001 

TF11 Borehole 1465069.672 597967.088 74~.376 

TF12 Borehole 1465068.237 597933.396 742.977 

TF13 Borehole 1465066.738 597889.710 743.825 

TF14 Borehole 1465081.852 597867.458 745.000 

TF15 Borehole 1465088.798 597985.374 741.941 

TF16 Borehole 1465084.575 597952.701 742.678 

TF17 Borehole 1465091.753 597908.891 743.755 

TF18 Borehole 1465109.910 597985.030 743.679 

TF19 Borehole 1465112.069 597880.611 744.788 

TF20 Borehole 1465110.728 597845.745 745.361 

TF21 Borehole 1465130.855 597984.518 745.258 

TF22 Borehole 1465132.715 597909.127 744.714 

TF23 Borehole 1465128.066 597868.655 745.368 

TF24 Borehole 1465122.715 597838.715 745.673 

TF25 Borehole 1465135.237 597727.080 746.381 

TF26 Borehole 1465134.470 597706.268 752.841 

TF27 Borehole 1465154.390 597982.933 745.776 

TF28 Borehole 14651 52.446 597888.776 745.511 

TF29 Borehole 1465154.158 597838.930 745.817 

TF30 Borehole 1465158.022 597809.674 746.219 
-- . - - -- - - -- -

TF31 Borehole 1465154.326 597720.409 747.006 

TF32 Borehole 1465171.707 597990.985 745.784 
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Table 1-Borehole Coordinates 

Sample ld. Type Easting Northing Elevation 

TF33 Borehole 1465175.750 597fW6.577 746.284 

TF34 Borehole 1465177.579 597819.666 746.355 

TF35 Borehole 1465179.499 597730.184 746.588 

TF36 Borehole 1465202.392 598016.003 745.311 

TF37 Borehole 1465219.96.1 . ·.· 597985.408 746.214 

TF38 Borehole 1465200.180 597881.147 746.126 

TF39 Borehole 1465198.884 597839.454 746.440 

TF40 Borehole 1465197.498 597799.406 746.491 

TF41 Borehole 1465208.794 597759.535 746.502 

TF42 Borehole 1465196.355 597718.209 750.397 

TF43 Borehole 1465214.626 597874.073 746.340 

TF44 Borehole 1465223.597 597741.110 746.217 

TF45 Borehole 1465242.863 597875.093 746.388 

TF46 Borehole 1465247.533 597757.383 746.370 

TF47 Borehole 1465271.382 597910.489 746.748 

TF48 Borehole 1465269.739 597870.700 746.492 

TF49 Borehole 1465266.493 597784.839 746.459 

TF50 Borehole 1465290.537 597891.510 746.734 

TF51 Borehole 1465277.638 597766.596 748.145 

TF52 Borehole 1465312.954 597869.549 746.785 

TF53 Borehole 1465311.205 597780.841 748.174 

TF54 Borehole 1465326.373 597843.725 746.943 

TF55 Borehole 1465342.072 597823.094 746.670 

TF56 Borehole 1465368.582 597818.230 746.329 

TF57 Borehole 1465388.877 597949.404 749.333 

TF58 Borehole 1465396.686 597902.862 747.049 

TF59 Borehole 1465387.273 597824.275 746.210 

TF60 Borehole 1465406.9&t. - .. 597927.970 754.245 

TF61 Borehole 1465412.699 597886.945 747.388 

TF62 Borehole 1465408.487 597845.488 746.457 

TF63 Borehole 1465024.943 597846.782 745.548 

TF64 Borehole 1465052.432 597736.906 746.572 
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Table 1-Borehole Coordinates 

Sample ld. Type Easting Northing Elevation 

TF65 Borehole 1465061.691 597849.801 745.375 

TF66 Borehole 1465064.624 597722.094 745.899 

TF67 Borehole 1465087.788 597835.559 745.406 

TF68 Borehole 1465095.707 597737.461 746.772 

TF69 Borehole 1465094.817 597720.860 746.198 

_ ~~---- ~~~~---~- -~ ___ 1E:7_Q ___ _B~Q_r~he>le_ __ ~_14§_gpJu:._1~2~-- ___ 5~9_7703.4__3_3 ______ 7~Q.~Q___ ____________ _ 

TF71 Borehole 1465117.230 597724.792 746.230 

TF72 Borehole 1465216.704 597985.672 746.485 

TF73 Borehole 1465230.544 598013.303 746.485 

TF74 Borehole 1465264.712 598039.565 746.210 

TF75 Borehole 1465275.427 598026.802 746.507 

TF76 Borehole 1465258.708 597986.333 746.743 

TF77 Borehole 1465264.283 597947.247 746.458 

TF78 Borehole 1465291.186 597921.111 746.433 

TF79 Borehole 1465304.634 598033.603 746.128 

TF80 Borehole 1465319.057 598052.267 745.231 

TF81 Borehole 1465328.500 598021.932 745.852 

TF82 Borehole 1465342.004 597997.122 746.037 

TF83 Borehole 1465348.218 598046.591 746.401 

TF84 Borehole 1465362.465 598015.375 746.917 

TF85 Borehole 1465363.510 597970.616 746.871 

TF86 Borehole 1465366.931 598046.160 747.406 

TF87 Borehole 1465384.Q09 597988.969 748.319 

TF88 Borehole 1465388.413 598078.103 747.424 

TF89 Borehole 1465388.021 598033.559 748.401 

TF90 Borehole 1465401.460 598017.815 748.913 

TF91 Borehole 1465410.900 598060.262 748.999 

TF92 Borehole 1465433.605 598035.093 749.833 
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Table 2-Sample and QC Summary 

Analysis #Investigative # Field 
Samples Duplicates 

(soil) (soil) 

- ----- -VOGs--- -- ----169 --- ----20--

Onsite 234* 26 
Radioisotopes 

Offsite 9 1 
Radioisotopes 

Note: 
VOCs - volatile organic compounds 

MS/MSD-Matrix Spike/Matrix Spike Duplicate 

--

#Samples #Equipment 
identified for Rinsates 

MS/MSD (water) 
(soil) 

-------9--- -- ------9- ---

N/A N/A 

1 1 

#Trip 
Blanks 
(water) 

- __ a _____ 
N/A 

N/A 

*Onsite radiological analyses include 0-4 ft. intervals and the analyses for depths below 4 ft. 
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Table 3-Sample and Interval Index 
All soil samples were submitted for onsite gamma screening . Samples analyzed offsite for radionuclides 
or VOCs are indicated in comments. Onsite gamma screening is not required for the release of QAIQC water samples 

Test Pit or Interval 
SampleiD Boring (ft bgs) Matrix Comments 

000001 TF63 04 soil 
000002 TF10 04 soil 
000003 TF65 04 soil analyzed for offsite gamma spectroscopy 
000004 TF65 04 soil duplicate of 000003, analyzed for offsite g_amma spectroscopy 
000005 TF14 04 soil 
000006 TF67 04 soil 
000007 TF20 04 soil analyzed for offsite gamma spectroscopy 
000008 TF24 04 soil 
000009 TF23 04 soil extra aliquot also submitted for MSIMSD 

--000010- -- . _ TF29-- -~04 -~ __ soil_ --------- ------- ---------------------------- - ---

000011 TF33 04 soil 
000012 TF34 04 soil 
000013 TF30 04 soil 
000014 TF30 04 soil duplicate of 000013 
000015 TF40 04 soil 
000016 TF39 04 soil 
000017 TF38 04 soil 
000018 TF43 04 soil analyzed for offsite gamma spectroscopy 
000019 TF45 04 soil 
000020 TF48 04 soil 
000021 TF47 04 soil 
000022 TF50 04 soil 
000023 TF52 04 soil 
000024 TF52 04 soil duplicate of 000023 
000025 TF54 04 soil 
000026 TF55 04 soil 
000027 TF49 04 soil 
000028 TF46 04 soil extra aliquot also submitted for MS/MSD 
000029 TF44 04 soil 
000(130 TF41 04 soil 
000031 TF42 04 soil 
000032 TF35 04 ._: -.-soil-- -- ·-

000033 TF31 04 soil 
000034 TF25 04 soil analyzed for offsite gamma spectroscopy 
000035 TF25 04 soil duplicate of 000034 
000036 TF26 04 soil 
000037 water field/equipment rinse blank 
000038 TF71 04 soil 
000039 TF68 04 soil analyzed for offsite _gamma spectroscopy 
000040 TF69 04 soil 
000041 TF70 04 soil 
000042 TF66 04 soil 
000043 TF64 04 soil Analyzed for offsite gamma spectroscopy 
000044 TF51 04 soil 
000045 TF53 04 soil 
000046 TF53 04 soil duplicate of 000045 
000047 TF56 02 soil 
000048 TF57 04 soil extra aliquot also submitted for MS/MSD 
000050 TF60 04 soil 
000049 10 not used 
000051 TF58 04 soil 
000052 TF61 04 soil 
000053 TF62 02 _soil -· 

000054 TF59 02 soil 
000055 water field/equi_l)ment rinse blank 
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Table 3-Sample and Interval Index 
All soil samples were submitted for onsite gamma screening . Samples analyzed offsite for radionuc/ides 
or VOCs are indicated in comments. Onsite gamma screening is not required for the release of QAIQC water samples. 

Test Pit or Interval 
Sample 10 Boring (ft bgs) Matrix Comments 

000056 water field/equipment rinse blank 
000057 TF01 04 soil 
000058 TF02 04 soil 
000059 TF02 ·04 soil duplicate of 000058 
000060 TF03 04 soil 
000061 TF04 04 soil 
000062 TF05 04 soil 
000063 TF06 04 soil 
000064 TF07 04 soil 
000065 TF11 04 soil 
000066 TF13 04 soil 
000067 TF17 04 soil 
000068 TF22 04 soil 
000069 TF22 04 soil duplicate of 000068 
000070 TF16 04 soil extra aliquot also submitted for MS/MSD 
000071 ID not used 
000072 TF15 04 soil 
000073 water field/equipment rinse blank 
000074 TF21 04 soil 
000075 TF27 04 soil 
000076 TF32 04 soil 
000077 TF18 04 soil 
000078 TF36 04 soil 
000079 TF74 04 soil analyzed for VOCs 
000080 TF74 08 soil analyzed for VOCs 
000081 TF74 12 soil analyzed for VOCs 
000082 TF74 16 soil analyzed for \/OCs 
000083 TF74 16 soil duplicate of 000082, analyzed for VOCs 
000084 TF74 20 soil analyzed for VOCs 
000085 TF74 24 soil analyzed for VOCs 
000086 TF74 28 soil ana !}'zed for VOCs 
000087 TF72 04 soil analyzed for VOCs 
000088 TF72 08 soil analyzed for VOCs 
000089 TF72 12 soil analyzed for VOCs 
000090 TF72 16 soil analyzed for VOCs 
000091 TF72 20 soil analyzed for VOCs 
000092 TF72 24 soil analyzed for VOCs 
000093 TF72 28 soil analyzed for VOCs, extra aliguot also submitted for MSIMSD 
000094 TF72 32 soil analyzed for VOCs 
000095 ID not used 
000096 TF72 36 soil analyzed for VOCs 
000097 TF72 36 soil duplicate of 000096, analyzed for VOCs 
000098 water field/~quipment rinse blank 
000099 TF80 04 soil analyzed for VOCs 
000100 TF80 08 soil analyzed for VOCs 
000101 TF80 12 soil ana!Yzed for VOCs 
000102 TF80 16 soil analyzed for VOCs 
000103 TF80 16 soil duplicate of 000102, analyz_ed for VOCs 
000104 TF80 20 soil analyzed for VOCs 
000105 TF80 24 soil anajyzed for VOCs 
000106 TF80 28 soil analyzed for VOCs 
000107 TF80 30 soil analyzed for VOCs 
000108 TF87 04 soil analyzed for VOCs 
000109 TF87 08 soil analyzed for VOCs 
000110 TF87 12 soil analyzed for VOCs 
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Table 3-Sample and Interval Index 
All soil samples were submitted for onsite gamma screening . Samples analyzed offsite for radionuclides 
or VOCs are indicated in comments Onsite gamma screening is not required for the release of QAIQC water samples 

Test Pit or Interval 
Sample ID Boring (ft bgs) Matrix Comments 

000111 TF87 16 soil analyzed for VOCs 
000112 TF87 20 soil analyzed for VOCs 
000113 TF87 24 soil analyzed for VOCs 
000114 TF92 ·04 soil ana~ed for VOCs 
000115 TF92 04 soil duplicate of 000114, analyzed for VOCs 
000116 TF92 08 soil analyzed for VOCs, extra aliquot also submitted for MSIMSD 
000117 TF92 12 soil analyzed for VOCs 
000118 TF92 16 soil analyzed for VOCs 
000119 TF92 20 soil analyzed for VOCs 

- - .000120 - - _ TF92--- 24-- --SOil-- ---------~ ---analyzed-forVOCs-- - ------------
000121 TF92 . 28 soil analyzed for VOCs 
000122 TF92 31 soil anal~ed for VOCs 
000123 TF76 04 soil analyzed for VOCs 
000124 TF76 08 soil anal~ed for VOCs 
000125 TF76 12 soil analyzed for VOCs 
000126 TF76 12 soil duplicate of 000125, analyzed for VOCs 
000127 TF76 16 soil analyzed for VOCs 
000128 JD not used 
000129 water field/equipment rinse blank 

000130-000199 IDs not used 
000200 TF77 04 soil analyzed for VOCs 
000201 TF77 08 soil anal}'2:ed for VOCs 
000202 TF77 12 soil analyzed for VOCs 
000203 TF77 16 soil ana~ed for VOCs 
000204 TF77 20 soil analyzed for VOCs 
000205 TF77 24 soil analyzed for VOCs 
000206 TF77 24 soil duplicate of 000205, analyzed for VOCs 
000207 TF77 28 soil analyzed for VOCs 
000208 ID not used 
000209 TF77 32 soil analyzed for VOCs 

·000210 TF77 36 soil analyz_ed for VOCs, extra aliquot also submitted for MSIMSD 
000211 TF77 40 soil· analyzed for VOCs 
000212 TF78 04 soil analyzed for VOCs and offsite gamma SQ_ectroscopy_ 
000213 TF78 08 soil analyzed for VOCs 
000214 TF78 08 soil · duplicate of 000213, analyzed for VOCs 
000215 TF78 12 soil analyzed for VOCs 
000216 TF78 16 soil analyzed for VOCs 
000217 TF78 20 soil analyzed for VOCs 
000218 TF78 24 soil analyzed for VOCs 
000219 TF78 28 soil analyzed for VOCs 
000220 TF78 32 soil anal~ed for VOCs 
000221 TF78 36 soil analyzed for VOCs 
000222 water field/equipment rinse blank 
000223 water trip blank for VOCs 
000224 TF83 04 soil analyzed for VOCs 
000225 TF83 08 soil analyzed for VOCs 
000226 TF83 12 soil analged for VOCs 
000227 TF83 16 soil analyzed for VOCs 
000228 TF83 16 soil duplicate of 000227, analyzed for VOCs 
000229 TF83 20 soil analged for VOCs 
000230 TF83 24 soil analyzed for VOCs, extra aliquot also submitted for MSIMSD 
000231 TF83 28 soil analyzed for VOCs 
000232 __ TF83 _ -32 -. soil_ --- -- - analged for VOCs ____ - --- - - - -

000233 TF84 04 soil analyzed for VOCs . 
000234 TF84 08 soil anal}'?:_ed for VOCs 

PRS 72173/87 FA Data Report Page 3 of6 



Table 3-Sample and Interval Index 
All soil samples were submitted for onsite gamma screening. Samples analyzed offsite for radionuc/ides 
or VOCs are indicated in comments Onsite gamma screening is not required for the release of QA,QC water samples 

Test Pit or Interval 
Sample 10 Boring (ft bgs) Matrix Comments 

000235 TF84 12 soil analyzed for VOCs 
000236 TF84 16 soil analyzed for VOCs 
000237 TF84 16 soil duplicate of 000236, analyzed for VOCs 
000238 TF84 20 soil analyzed for VOCs 
000239 TF84 24 soil analyzed for VOCs 
000240 TF84 28 soil analyzed for VOCs 
000241 TF84 32 soil analyzed for VOCs 
000242 . water . field/equipment rinse blank 
000243 TF82 04 soil analyzed for VOCs 
000244 TF82 04 soil duplicate of 000243, analyzed for VOCs 
000245 TF82 08 soil . analvied for VOCs 
000246 TF82 12 soil analyzed for VOCs 
000247 TF82 16 soil analyzed for VOCs 
000248 TF82 20 soil analyzed for VOCs 
000249 TF82 24 soil analyzed for VOCs 
000250 TF82 28 soil analyzed for VOCs 
000251 TF81 04 soil analyzed for VOCs, extra aliQuot also submitted for MSIMSD 
000252 TF81 08 soil analvied for VOCs 
000253 TF81 12 soil analyzed for VOCs 
000254 TF81 12 soil duplicate of 000253, analyzed for VOCs 
000255 TF81 16 soil analyzed for VOCs 
000256 TF81 20 soil analyzed for VOCs 
000257 TF81 24 soil analyzed for VOCs 
000258 TF81 28 soil analyzed for VOCs 
000259 TF81 32 soil analyzed for VOCs 
000260 water trip blank for VOCs 
000261 TF89 04 soil analyzed for VOCs 
000262 TF89 08 soil analyzed for VOCs 
000263 TF89 12 soil analvzed for VOCs 
000264 TF89 16 soil analyzed for VOCs 
000265 TF89 20 soil analvied for VOCs 
000266 TF89 20 soil duplicate. of 000265, analyzed for VOCs 
000267 TF89 24 soil analyzed for VOCs 
000268 TF89 28 -·soil· analyzed for VOCs 
000269 TF89 32 soil analyzed for VOCs 
000270 TF90 04 soil analyzed for VOCs and offsite qamma spectroscopy 
000271 TF90 08 soil analyZed for VOCs 
000272 TF90 12 soil analyzed for VOCs 
000273 TF90 16 soil analyzed for VOCs 
000274 TF90 16 soil duplicate of 000273, analyzed for VOCs 
000275 TF90 20 soil analyzed for VOCs 
000276 TF90 24 soil analyzed for VOCs 
000277 TF90 28 soil analyzed for VOCs 
000278 TF90 32 soil analyzed for VOCs 
000279 water trip blank for VOCs 
000280 water field/equipment rinse blank 
000281 TF85 04 soil 

.. 
analyzed for VOCs 

000282 TF85 08 soil analyzed for VOCs 
000283 TF85 12 soil analyzed for VOCs 
000284 TF85 16 soil analyzed for VOCs 
000285 TF85 20 soil analyzed-for VOCs 
000286 TF85 20 soil duplicate of 000285, analyzed for VOCs 
000287 TF85 24 soil analyzed for VOCs 
000288 TF85 28 soil analyzed for VOCs 
000289 TF85 30 soil analyzed for VOCs 
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Table 3-Sample and Interval Index 
All soil samples were submitted for onsite gamma screening . Samples analyzed offsite for radionuclides 
or VOCs are indicated in comments Onsite gamma screening is not required for the release of QAIQC water samples 

Test Pit or Interval 

Sample 10 Boring (ft bgs) Matrix Comments 

000290 TF88 04 soil analyzed for VOCs 
000291 TF88 08 soil analyzed for VOCs 
000292 TF88 12 soil analyzed for VOCs 
000293 TF88 16 soil analyzed for VOCs 
000294 TF88 20 soil analyzed for VOCs 
000295 TF88 24 soil analyzed for VOCs 
000296 TF88 28 soil analyzed for VOCs, extra aliguot also submitted for MS/MSD 
000297 TF88 32 soil analyzed for VOCs 
000298 water field/equipment rinse blank 
000299 -- water trip-blank·forVOCs 

- -

000300 TF91 04 soil analyzed for VOCs 
000301 TF91 08 soil analyzed for VOCs 
000302 TF91 12 soil analyzed for VOCs 
000303 TF91 12 soil dup!icate of 000302, analyzed for VOCs 
000304 TF91 16 soil analyzed for VOCs 
000305 TF91 20 soil analyzed for VOCs 
000306 TF91 24 soil analyzed for VOCs 
000307 TF91 28 soil analyzed for VOCs, extra aliquot also submitted for MS/MSD 
000308 TF91 30 soil analyzed for VOCs 
000309 TF86 04 soil analyzed for VOCs 
000310 TF86 04 soil duplicate of 000309, analyzed for VOCs 
000311 TF86 08 soil anal}'?:ed for VOCs 
000312 TF86 12 soil analyzed for VOCs 
000313 TF86 16 soil analyzed for VOCs 

... 

000314 TF86 20 soil analyzed for VOCs 
000315 TF86 24 soil analyzed for VOCs 
000316 TF86 28 soil analyzed for VOCs 
000317 TF86 32 soil analyzed for VOCs 
000318 TF86 36 soil ana~ed for VOCs 
0.00319 water field/equipment rinse blank 
000320 TF79 04 soil analyzed for VOCs 
000321 TF79 04 ·soil duplicate of 000320, ana~ed for VOCs 
000322 TF79 08 soil analyzed for VOCs 
000323 TF79 12 soil analyzed for VOCs 
000324 TF79 16 soil analyzed for VOCs 
000325 TF79 20 soil analyzed for VOCs 
000326 TF79 24 soil analyzed for VOCs 
000327 TF79 28 soil analyzed for VOCs 
000328 TF79 32 soil analyzed for VOCs 
000329 TF79 36 soil analyzed for VOCs 
000330 TF75 04 soil analyzed for VOCs and offsite __g_amma spectroscopy 
000331 TF75 04 soil duplicate of 000330, analyzed for VOCs 
000332 TF75 08 soil analyzed for VOCs 
000333 TF75 . 12 soil analyzed for VOCs 
000334 TF75 16 soil analyzed for VOCs 
000335 TF75 20 soil ana~ed for VOCs, extra aliquot also submitted for MS/MSD 
000336 TF75 24 soil analyzed for VOCs 
000337 TF75 28 soil analyzed for VOCs 
000338 TF75 32 soil analyzed for VOCs 
000339 TF75 36 soil analyzed for VOCs 
000340 water field/equipment rinse blank 
000341 water trip blank for VOCs 
000342- . - - -water- - --- -- ~-- - - -- --~- ·· - trip blank forVOCs - - -

- -- --- ·- - -- - -

000343 TF73 04 soil analyzed for VOCs 
000344 TF73 04 soil duplicate of 000343, analyzed for VOCs 
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Table 3-5ample and Interval Index 
All soil samples were submitted for onsite gamma screening . Samples analyzed offsite for radionuclides 
or VOCs are indicated in comments. Onsite gamma screening is not required for the release of QAIQC water samples. 

Test Pit or Interval 
Sample ID Boring (ft bgs) Matrix 

000345 TF73 08 soil 
000346 TF73 12 soil 

·ooo347 TF73 16 soil 
000348 TF73 . 20 soil 
000349 TF73 24 soil 
000350 TF73 28 soil 
000351 TF73 32 soil 
000352 TF73 32 soil 
000353 TF73 34 soil 
000354 water 
000355 water 
000356 water 

000315 check TF86 24 soil 
000323 check TF79 12 soil 
000333 check TF75 12 soil 

TF83 

000128 check 
TF86 

12 soil 
TF84 
TF89 

000346 check TF 73 12 soil 

Note: ft bgs - feet below ground surface 
QA/QC-Quality Assurance/Quality Control 
MS/MSD-Matrix Spike/Matrix Spike Duplicate 
VOCs-Volatile Organic Compounds 

PRS 72173/87 FA Data Report 

Comments -

analyzed for VOCs 
analyzed for VOCs 
analyzed for VOCs 

analyzed for VOCs, extra aliquot also submitted for MSIMSD 
analyzed for VOCs 
ana~ed for VOCs 
analyzed for VOCs 

duplicate of 000351, analyzed for VOCs 
analyzed for VOCs 

field/equipment rinse blank 
trip blank for VOCs 
trie_ blank for VOCs 

replicate sample for special field QC 
replicate sa_l!lPie for special field QC 
replicate sample for special field QC 

replicate sample for special field QC 

replicate sample for special field QC 
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Table 4-SAP Variances 

Subject Variance 
Bentonite Chips for The quotation permitted the use of a cement-bentonite grout for sealing borings 

Deep Borings that exceed 15 feet in depth. BWXTO requested that the deep borings be filled 
with coarse bentonite instead of the tremie pipe delivered grout. Plan Change 
001 

Extended Use of The Geoprobe completed the installation of the proposed shallow borings 
Geoprobe ahead of schedule. Due to difficulty in accessing several of the boring locations 

by the truck-mounted rig, BWXTO requested the use of the Geoprobe for these 
deep borings. Plan Change 002 

Sample Collection and Per the SAP, for borings with VOCs as a contaminant of concern, each 2-foot 
Screening split spoon section is to be screened with a PID or FlO and a grab VOA sample 

is to be collected from the highest response area or the center of the core in 
~---~-------- -the-event-there-are-no-readings-above-background;-The actual-practice-----

involved collecting half of a 4 oz. glass jar VOA sample from one 2-foot split 
spoon and collecting the other half of a 4 oz. glass jar VOA sample from 
another 2-foot split spoon. This practice was used to collect 108 samples the 
first 5 days of the field effort In order to evaluate the effect on the VOA data 
from this deviation, four check samples were collected by both the correct and 
incorrect procedure. Since one correctly collected sample had a positive result 
for 1,1 dichloroethene, the incorrectly collected sample was analyzed as well. 
Although the relative percent difference between them was 63.8%, the data are 
not considered to be highly effected. In addition, one check sample was 
correctly collected in the center of four other sample locations where volatiles 
were incorrectly collected. The check data and surrounding data were 
consistent, indicating no impact from the sample collection error. CAR001 

Shallow Boring Due to the driller hitting a piece of concrete with taped markings, the sample 
collected for location TF56 was limited to a soil composite of 2.5 feet. Boring 
relocation and off-setting was not attempted because of the high concentration 
of utilities in the area and incomplete utility drawings. One sample was 
submitted for radiological analysis. 
CAR002 

Shallow Borings Due to Due to the driller hitting weathered shale/bedrock, the total depth drilled for 
Weathered Bedrock boring location TF62 and TF59 was 2 feet rather than the required 4 feet bgs. 

TF59 was off-set once to recover sufficient volume for sampling. TF62 was not 
off-set due to its close proximity to three storm water lines. One radiological 
sample was collected from each boring. CAR003 

Samples Not Collected Following offset attempts, boring locations TF08, TF09, TF12, TF19, TF28, and 
TF37 were abandoned due to low recovery and high percentages of sand and 
gravel. This was agreed upon by BWXTO since recovery volumes were 
insufficient for on site gamma spectrometry. CAR004 

Duplicate Sample ID Soil sample TFV-O-TF88-32-000297, collected on 7/16/01, was incorrectly 
labeled TFV-0-TF88-32-000298 on the sample container and chain of custody 
form. Sample TFV-O-TF88-32-000298 is a field rinsate. The off-site laboratory 
was notified and the change will be reflected in the data packages and the 
electronic data. CAROOS 

Offsite Radiological A matrix spike/matrix spike duplicate sample was not specified on the chain-of-
Analysis QA/QC custody for the offsite radiological analysis. The laboratory was subsequently 

notified of the oversight and an MS/MSD was added to the analyses. 
CAR006 
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Table 5-0nsite Gamma Spectrometry Results (pCi/g) 
If activity<MDA results are evaluated as non-detect 

' 
Analyte: AC-227 AM-241 C0-60 CS-137 PB-210 PU-238 RA-226 TH-230 TH-232 

I 

Sample ID Boring Interval activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA activ,ity MDA activity MDA activity MDA 

000001 TF63 0-4 0.00 1.35 0.04 0.14 0.00 0.09 0.00 0.06 1.03 1.21 0.00 42.39 1!.40 1.31 5.41 9.60 0.66 0.28 

000002 TF10 0-4 0.00 0.23 0.05 0.05 0.00 0.05 0.02 0.03 0.18 0.54 0.19 11.29 1..05 0.70 1.34 5.04 0.27 0.16 

000045 TF53 0-4 0.24 0.41 0.06 0.11 0.01 0.06 0.00 0.08 0.00 1.36 0.00 34.62 1:.29 1.27 0.00 9.99 0.34 0.25 

000044 TF5~ 0-4 0.00 0.25 0.00 0.06 0.00 0.08 0.02 0.04 0.29 0.54 2.23 12.78 0.92 0.70 0.67 5.61 0.37 0.16 

000004* TF65 0-4 0.21 0.37 0.00 0.13 0.03 0.09 0.02 0.06 1.21 1.06 5.98 19.01 Q.82 1.41 0.00 9.80 0.19 0.30 

000003 TF65 0-4 0.00 0.26 0.00 0.07 0.00 0.07 0.00 0.05 0.00 0.64 0.79 12.70 1'.27 0.68 0.00 5.93 0.35 0.20 

000006 TF67 0-4 0.00 0.44 0.00 0.14 0.01 o.o8 0.01 0.06 1.08 1.15 24.20 31.60 Q.83 1.49 3.74 9.00 0.88 0.21 

000005 TF14 0-4 0.00 0.27 0.00 0.07 0.00 0.08 ·0.00 0.05 0.25 0.61 5.88 11.43 1.35 0.77 2.78 5.89 0.52 0.15 

000007 TF20 0-4 0.35 0.38 0.01 0.13 0.04 0.05 0.01 0.07 0.32 1.27 0.00 36.99 1.oo 1.32 0.00 9.50 0.75 0.21 

000008 TF2~ 0-4 0.00 0.28 0.04 0.07 0.00 0.08 0.00 0.06 0.55 0.67 0.00 16.08 1 .. 24 0.90 0.00 7.07 0.58 0.21 

000010 TF29 0-4 0.00 0.61 0.00 0.14 0.00 Q.07 0.00 0.07 0.00 1.39 9.25 35.06 ~.05 1.31 0.00 9.80 0.23 0.30 

000009 TF23 0-4 0.00 0.29 0.03 0.06 0.02 0.06 0.00 0.06 1.04 0.57 2.57 13.34 1.44 0.75 1.87 5.91 0.50 0.18 
000012 TF34 0-4 0.00 0.59 0.00 0.13 0.01 0.06 0.04 0.05 0.54 1.19 0.84 31.39 Q.21 1.24 0.00 9.35 0.04 0.20 
000011 TF33 0-4 0.00 0.22 0.00 0.05 0.04 0.01 0.01 0.04 0.00 0.60 0.00 12.14 0.40 0.65 0.00 4.37 0.15 0.16 
000014* TF30 0-4 0.00 0.29 0.04 0.07 0.03 0.06 0.00 0.06 0.30 0.67 0.09 16.58 1.35 0.93 1.70 6.97 0.47 0.24 
000013 TF30 0-4 0.25 0.38 0.08 0.13 0.02 0.07 0.00 0.06 0.66 1.29 23.47 34.09 Q.OO 1.77 5.56 8.96 0.05 0.24 
000239 TF84 20-24 0.00 0.38 0.00 0.10 0.00 0.05 0.00 0.04 0.84 0.82 3.50 25.30 0.00 1.27 4.78 9.13 0.11 0.15 
000238 TF84 16-20 0.00 0.26 0.01 0.05 0.02 0.05 0.00 0.04 0.34 0.45 2.53 10.52 1.30 0.65 2.38 5.18 0.42 0.15 
000021 TF47 0-4 0.00 0.28 0.00 0.08 0.02 0.06 0.00 0.06 0.09 0.69 3.34 13.88 0.48 0.95 5.10 5.64 0.31 0.25 
000022 TF50 0-4 0.00 0.33 0.03 0.10 0.00 0.06 0.00 0.05 1.35 0.86 0.00 28.33 1.68 1.05 2.91 9.86 0.52 0.13 
000023 TF52 0-4 0.00 0.43 0.09 0.13 0.03 0.08 0.03 0.06 0.75 1.23 0.00 40.45 1.50 1.35 6.28 9.80 0.59 0.22 
000020 TF48 0-4 0.21 0.34 0.05 0.12 0.03 0.06 0.00 0.06 1.04 1.01 20.09 35.49 1.70 1.41 6.29 9.21 0.43 0.22 
000019 TF45 0-4 0.00 0.38 0.02 0.10 0.00 .0.06 0.00 0.05 1.34 0.93 0.00 30.53 i.99 1.04 8.40 8.49 0.34 0.18 
000018 TF43 0-4 0.00 0.23 0.00 0.06 0.03 0.04 0.00 0.04 0.27 0.48 0.00 14.32 6.89 0.68 0.95 5.48 0.28 0.15 
000017 TF38 0-4 0.00 0.29 0.03 0.07 0.01 0.06 0.01 0.04 0.39 0.74 0.90 25.73 0.21 0.98 0.00 7.96 0.19 0.17 
000016 TF39 0-4 0.09 0.26 0.02 0.09 0.00 0.04 0.02 0.03 0.70 0.74 8.46 21.74 i.74 0.92 0.00 9.14 0.19 0.19 
000015 TF40 0-4 0.00 0.28 0.01 0.06 0.00 0.07 0.00 0.05 0.56 0.56 4.08 13.96 1.24 0.79 0.00 6.14 0.63 0.13 
000039 TF6.8 0-4 0.13 0.33 0.03 0.11 0.00 0.07 0.03 0.05 0.91 0.99 0.00 30.37 1.27 1.15 4.42 9.98 0.51 0.17 
000026 TF55 0-4 0.00 0.34 0.00 0.11 0.00 0.05 0.03 0.04 h 1.66 0.73 0.00 29.62 i.99 0.88 8.00 9.00 0.46 0.15 
000048 TF57 0-4 0.03 0.21 0.02 0.05 0.00 0.05 0.00 0.05 0.43 0.47 4.71 11.47 1.10 0.64 0.10 5.25 0.34 0.15 
000050 TF60 0-4 0.00 0.31 0.00 0.10 0.01 0.04 0.00 0.04 1.54 0.76 12.15 20.09 1.97 0.96 0.00 8.63 0.32 0.16 
000052 TF61 0-4 0.04 0.32 0.02 0.16 0.05 0.04 0.02 0.06 0.61 1.01 13.09 27.20 0.00 1.37 9.12 9.27 0:58 0.18 
000042 TF6.6 0-4 0.19 0.31 0.00 0.11 0.04 0.05 0.00 0.05 0.61 0.93 0.00 30.52 1.25 1.06 0.40 9.97 0.38 0.17 
000041 TF70 0-4 0.00 0.28 0.02 0.08 0.00 0.03 0.02 0.03 1.34 0.60 0.72 18.76 i .11 0.84 0.00 7.80 0.43 0.13 
000043 TF64 0-4 0.00 0.33 0.00 0.07 0.02 0.06 0.00 0.05 0.41 0.61 4.85 13.04 1.51 0.79 0.00 6.37 0.45 0.20 
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Table 5-0nsite Gamma Spectrometry Results (pCi/g) 
If activity<MDA, results are evaluated as non-detect 

Analyte: AC-227 AM-241 C0-60 CS-137 PB-210 PU-238 RA-226 TH-230 TH-232 

Sample ID Boring Interval activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA 

000215 TF78 8-12 0.14 0.25 0.00 0.11 0.01 0.04 0.00 0.04 1.21 0.80 0.00 24.22 1.94 0.96 0.00 9.34 0.42 0.16 

000060 TF03 0-4 0.00 0.25 0.00 0.05 0.00 0.06 0.00 0.05 0.57 0.45 4.69 10.04 1.19 0.64 2.47 4.58 0.41 0.13 

000066 TF13 0-4 0.12 0.30 0.00 0.12 0.02 0.06 0.00 0.06 0.00 1.10 0.00 29.57 1.63 1.02 0.00 9.23 0.43 0.17 

000024* TF52 0-4 0.00 0.31 0.01 0.07 0.06 0.04 0.00 0.07 0.62 0.60 0.00 17.36 1.27 0.87 4.22 6.20 0.54 0.21 

000025 TF54 0-4 0.02 0.31 0.00 0.11 0.00 0.06 0.08 0.04 0.74 0.92 0.00 24.03 1.49 1.07 0.00 9.82 0.42 0.18 

000027 TF49 0-4 0.00 0.39 0.03 0.11 0.00 0.08 0.00 0.06 0.96 0.95 0.00 34.46 1.76 1.18 0.00 9.38 0.43 0.21 

000030 TF41 0-4 0.07 0.33 0.01 0.11 0.02 0.06 0.00 0.06 0.03 1.09 13.60 27.17 1.98 0.85 0.00 9.59 0.47 0.16 

000029 TF44 0-4 0.15 0.30 0.04 0.10 0.00 0.05 0.03 0.05 1.37 0.95 5.68 25.12 1.96 1.03 0.00 9.99 0.49 0.19 

000028 TF46 0-4 0.00 0.35 0.00 0.08 0.03 0.05 0.04 0.05 0.47 0.63 0.00 17.07 1.19 0.87 3.49 5.89 0.37 0.27 

000031 TF42 0-4 0.03 0.24 0.05 0.05 0.02 0.06 0.00 0.06 0.33 0.53 0.00 13.78 0.66 0.85 1.28 4.98 0.44 0.14 

000033 TF31 0-4 0.25 0.32 0.01 0.11 0.07 0.06 0.00 0.08 1.40 0.86 0.00 33.50 1.55 1.13 4.45 9.72 0.51 0.23 

000032 TF35 0-4 0.15 0.26 0.00 0.10 0.00 0.04 0.00 0.05 1.15 0.80 0.00 23.06 1.38 1.11 2.36 8.37 0.00 0.19 

000036 TF26 0-4 0.00 0.44 0.06 0.11 0.04 0.09 0.04 0.05 1.22 0.98 21.54 27.37 1.79 1.25 8.10 8.51 0.40 0.19 

000035* TF25 0-4 0.18 0.26 0.00 0.11 0.02 0.04 0.00 0.05 0.35 1.02 0.00 27.57 1.88 1.13 3.21 9.51 0.00 0.21 

000034 TF25 0-4 0.00 0.28 0.00 0.06 0.00 0.09 0.02 0.04 0.32 0.64 1.31 13.76 0.96 0.86 1.86 5.97 0.52 0.16 
000040 TF69 0-4 p.oo 0.32 0.03 0.09 0.01 0.04 0.01 0.03 0.47 0.86 0.00 22.98 1.17 0.99 4.64 8.33 0.18 0.19 

000200 TF77 0-4 0.00 0.39 0.03 0.10 0.06 0.04 0.00 0.05 1.42 0.92 6.40 27.27 1.94 "1.07 6.65 9.37 0.27 0.21 

000038 TF71 0-4 p.oo 0.29 0.02 0.06 0.93 0.05 0.02 0.04 0.30 0.57 7.45 10.93 1.04 0.75 2.18 5.60 0.45 0.17 

000203 TF77 12-16 0.02 0.36 0.08 0.11 0.00 0.09 0.03 0.05 0.70 . 1.06 0.00 32.32 1.28 1.08 0.00 9.79 0.56 0.12 
000201 TF77 4-8 0.00 0.34 0.00 0.10 0.02 0.04 0.00 0.04 0.79 0.84 4.34 22.38 0.99 1.10 0.00 9.65 0.36 0.14 

000206* TF77 20-24 0.00 0.50 0.02 0.11 0.00 0.06 . 0.00 0.06 0.74 0.89 13.11 26.42 0.00 1.26 6.97 9.69 0.00 0.20 
000205 TF77 20-24 0.00 0.31 0.03 0.09 0.00 0.05 0.00 0.04 0.00 0.89 0.00 23.16 0.90 0.94 3.34 7.87 0.30 0.19 

000202 TF77 8-12 0.00 0.25 0.00 0.07 0.01 0.06 0.00 0.05 0.13 0.59 3.58 12.71 0.87 0.72 0.00 5.99 0.37 0.18 

000054 TF59 0-2 0.22 0.51 0.10 0.11 0.01 0.06 0.00 0.07 0.86 1.03 0.59 35.09 0.00 1.48 0.00 9.98 0.01 0.20 
000053 TF62 0-2 0.00 0.46 0.07 0.10 0.01 0.05 0.02 0.05 0.47 1.10 11.38 26.91 1.45 1.12 8.80 9.22 0.68 0.23 

000051 TF58 0-4 0.12 0.21 0.00 0.06 0.00 0.06 0.00 0.05 0.25 0.51 0.00 12.11 1.25 0.71 2.91 5.39 0.52 0.12 

000047 TF56 0-2 0.10 0.42 0.00 0.10 0.00 0.07 0.02 0.05 0.88 0.88 1.84 29.37 0.00 1.28 7.36 8.01 0.00 0.22 
000046* TF53 0-4 0.00 0.35 0.00 0.11 0.00 0.06 0.02 0.05 0.38 1.03 0.00 31.51 1.68 1.05 3.44 9.40 0.42 0.16 

000204 TF77 16-20 0.00 0.23 0.00 0.06 0.01 0.07 0.00 0.05 0.45 0.57 0.00 14.43 1.99 0.69 0.67 6.02 0.27 0.23 

000210 TF77 32-36 0.00 0.44 0.01 0.10 0.00 0.06 0.01 0.05 0.95 0.85 7.38 27.66 0.00 1.30 0.00 9.70 0.00 0.19 

000209 TF77 28-32 0.00 0.30 0.01 0.08 0.01 0.03 0.00 0.05 0.34 0.82 0.00 22.02 1.50 0.89 0.00 9.09 0.31 0.15 
000207 TF77 24-28 0.00 0.22 0.03 0.05 0.02 0.04 0.00 0.04 0.38 0.50 0.23 11.99 0.31 0.74 1.19 5.20 0.45 0.11 
000211 TF77 36-40 0.00 0.34 0.08 0.09 0.04 0.03 0.04 0.04 0.00 1.05 3.96 24.82 0.91 1.14 1.83 9.66 0.47 0.18 
000057 TF01 0-4 0.00 0.39 0.00 0.09 0.00 0.05 0.00 0.05 0.44 0.79 8.65 24.12 0.57 0.91 0.00 8.42 0.00 0.14 
000059* TF02 0-4 0.00 0.30 0.00 0.10 0.00 0.05 0.02 0.03 0.45 0.87 7.25 18.49 1.21 1.03 9.85 9.95 0.32 0.19 
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' 

' 
I 

Table 5-0nsite Gamma Spectrometry Results (pCi/g) 
I 

If activity<MDA, res,ults are evaluated as non-detect 

' Analyte: AC-227 AM-241 C0-60_:- .• ~ ' CS-137 . -· PB~210 PU-238 R~-226 TH-230 TH-232 
I 

Sample ID Boring Interval activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA activ)ty MDA activity MDA activity MDA 

000061 TF04 0-4 0.10 0.28 0.02 0.09 0.06 0.03 0.04 0.04 0.00 0.86 20.51 21.37 1i.48 0.91 0.00 9.22 0.37 0.17 

000058 TF02 0-4 0.00 0.22 0.03 0.06 0.00 0.06 0.00 0.05 0.82 0.44 1.60 11.42 1i.41 0.73 0.68 5.80 0.52 0.18 

000064 TF07 0-4 0.19 0.54 0.07 0.12 0.04 0.05 0.00 0.06 0.93 1.03 8.43 31.54 Q.94 1.32 9.52 9.61 0.22 0.27 

000063 TF06 0-4 0.00 0.35 0.07 0.09 0.00 0.06 0.02 0.04 0.74 0.89 0.00 23.50 Q.99 1,.14 0.00 9.50 0.24 0.20 

000062 TF05 0-4 0.06 0.22 0.03 0.05 0.00 0.05 0.00 0.06 0.74 0.47 3.11 10.41 1!.27 0.71 3.55 5.24 0.44 .0.15 

000213 TF7S 4-8 0.00 0.29 0.03 0.08 0.00 0.04 0.00 0.04 0.69 0.75 4.07 19.73 Q.83 0.96 0.00 8.80 0.21 0.17 

000214* TF78 4-8 0.00 0.37 0.00 0.13 0.00 0.07 0.01 0.05 0.00 1.11 0.00 36.80 1!.02 0.95 0.11 9.18 0.31 0.23 

000212 TF7S 0-4 0.00 0.25 0.00 0.06 0.01 0.06 0.00 0.05 0.37 0.53 7.36 11.96 Q.90 0.75 0.00 5.53 0.41 0.20 

000265 TF89 16-20 0.00 0.24 0.01 0.06 0.00 0.06 0.03 0.04 0.00 0.58 0.69 12.70 Q.93 0.78 1.49 5.52 0.57 0.18 

000217 TF7S 16-20 0.22 0.32 0.00 0.11 0.04 '0.05 0.00 0.06 0.00 1.12 0.00 20.07 1:.18 0.98 2.53 9.38 0.33 0.25 

000216 TF78 12-16 0.00 0.30 0.00 0.10 0.00 0'.05 0.02 0.04 1.52 0.67 0.00 22.61 1:.35 0.99 5.69 8.59 0.27 0.18 

000218 TF78 20-24 0.19 0.15 0.01 0.05 0.00 0.06 0.00 0.04 0.33 0.48 3.59 10.50 Q.49 0.71 3.02 4.65 0.31 0.16 

000220 TF7S 28-32 0.00 0.25 0.00 0.09 0.00 0.04 0.00 0.03 0.74 0.69 0.00 19.47 1:.85 0.77 0.00 7.25 0.24 0.13 

000221 TF78 32-36 0.19 0.28 0.00 0.11 0.01 0.06 0.00 0.04 1.20 0.79 0.00 15.68 1:.23 0.95 3.15 9.20 0.36 0.20 

000219 TF78 24-28 0.00 0.26 0.00 0.05 0.03 0.02 0.00 0.04 0.32 0.45 0.00 12,51 Q.85 0.72 0.00 5.29 0.49 0.14 

000068 TF22 0-4 0.00 0.38 0.08 0.11 0.00 0.07 0.02 0.07 0.00 1.28 26.76 28.81 1:.oo 1.14 8.58 9.54 0.27 0.26 

000067 TF17 0-4 0.00 0.39 0.00 0.13 0.01 0.06 0.04 0.04 0.62 1.02 20.28 24.99 1:.56 1.14 8.07 9.53 0.35 0.22 

000070 TF16 0-4 0.05 0.30 0.00 0.10 0.00 0.05 0.00 0.05 0.68 0.92 9.33 21.97 Q.96 1.14 3.92 8.86 0.44 0.18 

000069* TF22 0-4 0.00 0.23 0.00 0.06 0.01 0.05 0.03 0.04 0.40 0.55 1.73 12.78 Q.88 0.78 0.00 5.83 0.07 0.37 

000224 TF83 0-4 0.00 0.37 0.00 0.10 0.00 0.06 0.00 0.06 0.00 1.17 8.76 23.13 1.12 1.13 0.00 9.13 0.49 0.21 

000226 TF83 8-12 0.00 0.96 0.01 0.10 0.00 0.07 0.01 0.04 0.30 0.89 16.69 23.82 1'.11 1.00 4.32 8.29 0.41 0.17 

000072 TF1~ 0-4 0.10 0.24 0.00 0.07 0.01 0.05 0.01 0.06 0.40 0.63 4.80 13.71 Q.82 0.83 3.06 5.91 0.35 0.24 

000227 TF83 12-16 0.00 0.36 0.00 0.11 0.02 0.05 0.03 0.04 1.03 0.93 5.59 24.19 Q.84 1.14 0.00 9.65 0.34 0.18 

000228* TF8~ 12-16 0.00 1.29 0.00 0.13 0.00 0.09 0.04 0.05 0.38 1.11 0.00 38.55 Q.81 1.35 6.92 9.20 0.62 0.17 

000229 TF83 16-20 0.00 0.18 0.00 0.05 0.03 0.03 0.03 0.02 0.31 0.43 0.00 10.50 Q.50 0.64 0.00 4.64 0.15 0.17 

000225 TF83 4-8 0.06 0.20 0.00 0.05 0.04 0.04 0.00 0.05 0.29 0.49 0.00 12.08 Q.78 0.71 3.39 4.71 0.25 0.17 

000230 TF83 20-24 0.00 0.38 0.00 0.10 0.02 0.05 0.00 0.05 0.05 1.00 0.00 25.16 1:.22 1.09 0.00 9.35 0.32 0.18 

000231 TF83 24-28 0.00 1.02 0.00 0.10 0.01 0.05 0.00 0.05 0.30 0.89 9.17 24.04 1:.25 0.95 4.11 8.68 0.16 0.22 

000074 TF2~ 0-4 0.00 0.29 0.00 0.10 0.00 0.04 0.04 0.04 0.14 0.87 0.00 21.52 1.30 0.94 0.00 8.75 0.52 0.13 

000075 TF27 0-4 0.00 0.54 0.00 0.14 0.01 0.08 0.05 0.06 0.43 1.10 5.48 16.34 . 1'.62 1.17 0.00 9.21 0.32 0.23 

000232 TF83 28-32 0.04 0.18 0.00 0.05 0.00 0.05 0.02 0.03 0.00 0.50 0.00 10.93 Q.63 0.63 2.04 4.60 0.18 0.18 

000076 TF32 0-4 0.10 0.25 0.00 0.06 0.01 0.05 0.01 0.07 0.43 0.76 0.00 13.98 1:.30 0.84 0.00 6.74 0.49 0.21 

000077 TF18 0-4 0.00 0.38 0.03 0.10 0.00 0.07 0.05 0.05 1.86 0.70 0.00 28.20 1'.83 1.04 0.00 9.43 0.37 0.17 

000078 TF36 0-4 0.51 0.52 0.00 0.15 0.06 0.07 0.12 0.07 1.23 1.27 15.96 37.75 Q.07 1.65 0.00 9.71 0.36 0.28 
000234 TF84 4-8 0.00 0.30 0.05 0.07 0.00 0.05 0.05 0.03 0.10 0.78 0.51 18.84 0.18 1.04 5.86 6.73 0.33 0.16 

' i 
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Table 5-0nsite Gamma Spectrometry Results (pCi/g) 
If activity<MDA, results are evaluated as non-detect 

Analyte: AC-227 AM-241 C0-60 CS-137 PB-210 PU-238 RA-226 TH-230 TH-232 

Sample ID Boring Interval activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA 

000235 TF84 8-12 0.33 1.09 0.00 0.14 0.02 0.05 0.03 0.05 0.05 .1.17 0.00 21.14 0.90 1.15 0.00 9.82 0.71 1.00 

000233 TF84 0-4 0.00 0.24 0.03 0.05 0.00 0.08 0.04 0.05 0.00 0.63 2.58 12.95 1.04 0.70 2.57 5.28 0.30 0.23 

000237* TF84 12-16 0.64 0.39 0.08 0.12 0.00 0.08 0.00 0.06 0.86 1.02 0.00 36.56 1.22 1.37 8.25 9.22 0.56 0.19 

000236 TF84 12-16 0.00 0.33 0.00 0.10 0.00 0.04 0.00 0.05 0.00 0.96 0.00 26.52 1.14 1.04 0.16 9.10 0.22 0.20 

090240 TF84 24-28 0.10 0.18 0.00 0.05 0.00 0.05 0.01 0.03 0.00 0.51 0.00 11.32 0.92 0.65 3.30 4.40 0.14 0.21 

000241 TF84 28-32 0.00 0.31 0.00 0.08 0.02 0.03 0.00 0.03 0.32 0.77 0.00 21.03 0.68 0.93 0.00 8.01 0.36 0.16 

000080 TF74 4-8 0.00 0.47 0.00 0.15 0.00 0.08 0.04 0.07 0.44 1.31 15.29 33.44 1.73 1.50 0.00 9.88 0.43 0.28 

000079 TF74 0-4 0.00 0.61 0.00 0.17 0.01 0.07 0.07 0.06 1.19 1.49 0.00 35.45 1.69 1.68 1.17 9.29 0.77 0.26 

000083* TF74 12-16 0.00 0.26 0.01 0.07 0.0.0 0.07 0.00 0.05 0.62 0.52 0.00 14.35 1.45 0.81 0.09 6.06 0.47 0.17 

000085 TF74 20-24 0.21 0.39 0.00 0.13 0.00 0.09 0.00 0.07 0.29 1.25 5.38 33.63 1.99 1.16 0.00 9.39 0.43 0.25 

000084 TF74. 16-20 0.00 0.40 0.00 0.10 0.00 0.05 0.00 0.05 0.91 0.89 3.61 21.73 1.44 1.07 0.00 9.73 0.21 0.22 

000082 TF74 12-16 0.00 0.59 0.00 0.14 0.01 0.07 0.01 0.06 1.15 1.06 4.72 35.26 1.36 1.31 0.00 9.12 0.44 0.24 

000081 TF74 8-12 0.00 0.43 0.06 0.09 0.00 0.05 0.00 0.05 0.96 1.01 0.00 13.69 1.07 1.21 8.07 8.12 0.17 0.22 

000086 TF74 24-28 0.00 0.24 0.00 0.07 0.00 0.06 0.00 0.06 0.11 0.63 6.12 10.69 1.57 0.74 1.53 5.48 0.33 0.21 

000244* TF82 0-4 Q.05 0.58 0.05 0.05 O.Q1 0.05 0.00 0.06 0.59 0.45 0.00 12.56 . 1.13 0.65 0.00 5.38 0.21 0.20 

000087 TF72 0-4 Q.OO 0.36 0.02 0.09 0.00 0.04 0.04 0.05 0.00 0.91 0.00 13.80 1.04 1.04 0.00 9.50 0.49 0.16 

000243 TF82 0-4 Q.OO 0.38 0.04 0.10 0.04 0.04 0.00 0.06 0.85 0.88 0.00 29.52 1.34 :1.03 0.00 9.75 0.32 0.13 

000245 TF82 4-8 d.oo 0.30 0.01 0.08 0.00 0.04 0.01 0.04 0.49 0.78 0.00 20.77 0.28 .1.08 0.00 9.15 0.35 0.16 

000246 TF82 8-12 0.20 0.27 0.01 0.09 0.00 0.06 0.00 0.06 0.41 0.78 15.69 20.69 0.55 1.03 1.55 9.60 0.49 0.15 

000249 TF82 20-24 0.00 0.34 0.07 0.08 0.00 0.05 0.01 0.04 1.20 0.80 9.25 22.89 1.04 1.05 0.00 9.53 0.18 0.20 

000248 TF82 16-20 0.00 0.29 0.03 0.08 0.01 0.03 0.00 0.04 1.11 0.68 0.00 20.63 1.36 0.87 4.84 7.00 0.36 0.14 

000247 TF82 12-16 0.00 0.19 0.01 0.05 0.01 0.04 0.00 0.04 0.00 0.48 0.00 10.82 0.99 0.59 0.00 4.92 0.36 . 0.13 

000089 TF72 8~12 0.00 0.28 0.02 0.09 0.00 0.07 0.03 0.04 0.56 0.83 22.62 23.72 0.90 0.95 2.68 8.74 0.39 0.14 

000250 TF82 24-28 0.00 0.21 0.04 0.04 0.00 0.06 0.01 0.03 0.57 0.41 2.41 10.78 1.13 0.64 0.72 4.74 0.30 0.17 

000088 TF72 4-8 0.00 0.26 0.01 0.08 0.01 0.04 0.01 0.03 0.31 0.74 3.01 16.10 1.52 0.83 0.00 7.84 0.30 0.12 

000090 TF72 12-16 0.03 0.19 0.01 0.05 0.01 0.04 0.01 0.03 0.62 0.40 0.00 10.76 0.83 0.63 0.00 4.88 0.26 0.16 

000092 TF72 20-24 0.00 0.25 0.07 0.06 0.00 0.04 0.00 0.03 0.09 0.77 0.00 19.07 0.30 0.90 0.00 7.69 0.30 0.13 

000093 TF72 24-28 0.00 0.34 0.03 0.10 0.00 0.06 0.00 0.05 0.81 0.80 2.03 26.11 1.90 0.93 0.00 9.41 0.37 0.18 

000091 TF72 16-20 0.00 0.19 0.03 0.05 0.01 0.05 0.00 0.04 0.29 0.42 0.00 9.96 1.23 0.58 0.00 4.87 0.39 0.14 

000094 TF72 28-32 0.00 0.24 0.00 0.05 0.02 0.04 0.01 0.03 0.31 0.44 0.00 12.69 0.86 0.69 0.58 5.04 0.51 0.12 

000097* TF72 32-36 0.02 0.30 0.00 0.10 0.01 0.06 0.00 0.04 0.82 0.86 0.00 25.54 1.58 0.89 2.29 8.71 0.32 0.19 

000096 TF72 32-36 0.00 0.29 0.00 0.09 0.00 0.04 0.00 0.04 0.00 0.84 0.00 22.41 0.89 0.93 0.00 8.79 0.32 0.15 

000253 TF81 8-12 0.00 0.35 0.00 0.11 0.01 0.07 0.00 0.05 1.65 0.87 0.00 16.27 1.54 1.09 9.77 9.80 0.69 0.19 

000252 TF81 4-8 0.00 0.30 0.00 0.08 0.01 0.04 0.00 0.03 0.00 0.77 7.70 18.59 0.88 0.84 5.15 6.39 0.20 0.16 

000251 TF81 0-4 0.00 0.20 0.00 0.05 0.00 0.05 0.02 0.03 0.51 0.33 0.00 11.81 0.49 0.54 0.00 4.21 0.21 .0.16 
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Table 5-0nsite Gamma Spectrometry Results (pCi/g) 
If activity<MDA results are evaluated as non-detect 

Analyte: AC-227 AM-241 C0-60 ·c· .. :' CS-137 ·· PB-210 PU-238 RA-226 TH-230 TH-232 

Sample ID Boring Interval activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA activ,ity MDA activity MDA activity MDA 

000256 TF81 16-20 0.06 0.29 0.00 0.11 0.00 0.06 0.00 0.06 0.56 0.83 0.00 30.85 11.55 1.08 0.00 9.10 0.26 0.22 

000255 TF81 12-16 0.00 0.27 0.03 0.07 0.00 0.04 0.01 0.03 0.87 0.64 13.91 17.06 o:.89 0.83 6.00 6.64 0.20 0.16 

000254* TF81 8-12 0.00 0.25 0.01 0.06 0.03 0.04 0.01 0.04 0.48 0.52 7.34 10.25 0.92 0.69 4.00 4.82 0.47 0.14 

000257 TF81 20-24 0.00 0.20 0.01 0.05 0.00 0.05 0.01 0.03 0.00 0.53 2.49 10.87 0 .. 85 0.66 0.00 5.11 0.30 0.15 

000259 TF81 28-32 0.00 0.36 0.04 0.10 0.02 0.05 0.00 0.05 0.58 0.99 0.00 32.05 1~.62 1.11 0.00 9.95 0.38 0.19 

000258 TF81 24-28 0.00 0.28 0.00 0.09 0.00 0.05 0.00 0.04 0.64 0.68 0.00 22.08 1!.09 0.94 3.42 7.75 0.29 0.15 

000099 TF80 0-4 0.03 0.21 0.00 0.07 0.00 0.08 0.02 0.04 0.39 0.56 1.08 11.69 0.67 0.80 0.00 6.41 0.22 0.21 

000261 TF8S 0-4 0.76 0.33 0.00 0.12 0.03 0.06 0.00 0.07 0.50 1.00 0.00 32.48 0.79 1.17 2.37 9.28 0.45 0.21 

000100 TF80 4-8 0.00 0.38 0.03 0.10 0.00 0.05 0.00 0.04 0.00 1.00 6.63 23.46 Q.41 1.13 0.00 9.48 0.51 0.19 

000264 TF89 12-16 0.00 0.45 0.08 0.09 0.02 0.05 0.03 0.04 1.04 0.75 12.98 28.32 1l.09 1.06 0.00 9.99 0.11 0.23 

000263 TF89 8-12 0.00 0.29 0.01 0.08 0.02 0.03 0.00 0.04 0.46 0.79 0.00 20.37 1,.58 0.94 0.00 8.11 0.38 0.15 

000262 TF89 4-8 0.00 0.27 0.00 0.07 0.00 0.06 0.00 0.05 0.17 0.53 3.76 13.20 0.82 0.75 0.28 5.60 0.49 0.10 

000267 TF89 20-24 0.00 0.45 0.03 0.09 0.02 0.04 0.00 0.05 1.06 0.79 6.17 24.43 ~.03 0.97 2.76 9.24 0.22 0.21 

000266* TF89 16-20 0.00 0.33 0.08 0.08 0.01 0.04 0.00 0.04 0.00 0.98 0.00 24.55 1!.89 0.81 0.00 9.72 0.38 0.16 

000101 TF80 8-12 0.00 0.24 0.00 0.07 0.00 0.08 0.00 0.05 0.36 0.60 0.00 13.89 1:.30 0.81 0.00 6.11 0.27 0.23 

000102 TF80 12-16 0.00 0.48 0.09 0.10 0.02 0.06 0.00 0.07 0.61 1.04 7.06 29.09 2.oo 1.05 0.00 9.05 0.62 0.14 

000269 TF89 28-32 0.00 0.29 0.06 0.07 0.00 0.04 0.00 0.03 0.14 0.73 2.25 16.66 Q.76 0.83 2.17 7.08 0.33 0.12 

000268 TF89 24-28 0.06 0.21 0.00 0.05 0.01 0.05 0.00 0.04 0.34 0.54 1.08 12.36 11.13 0.67 0.00 5.67 0.33 0.19 

000103* TF80 12-16 0.00 0.24 0.01 0.06 0.02 0.04 0.01 0.04 0.18 0.57 0.00 13.92 fog 0.76 1.59 5.47 0.42 0.19 

000104 TF80 16-20 0.02 0.39 0.00 0.14 0.00 0.07 0.02 0.06 0.31 1.19 0.00 38.66 1.27 1.35 8.89 9.38 0.55 0.21 

000105 TF80 20-24 0.00 0.31 0.05 0.08 0.02 0.03 0.01 0.04 0.67 0.79 3.86 20.99 1,.60 0.88 1.84 8.16 0.35 0.17 

000106 TF80 24-28 0.00 0.26 0.02 0.06 0.03 0.04 0.00 0.05 0.02 0.56 5.55 10.34 0.85 0.76 0.00 5.88 0.28 0.20 

000270 TF90 0-4 0.00 0.42 0.07 0.11 0.00 0.09 0.03 0.05 0.45 1.07 0.00 36.62 0.93 1.25 **9.32 9.17 0.45 0.24 
000107 TF80 28-30 0.14 0.40 0.00 0.13 0.00 0.06 0.00 0.06 0.44 1.14 0.00 35.70 1.01 1.52 1.39 9.64 0.45 0.21 
000271 TF90 4-8 0.01 0.23 0.00 0.06 0.04 0.03 0.00 0.05 0.86 0.45 0.00 15.15 1,.02 0.71 2.90 5.38 0.44 0.13 
000273 TF90 12-16 0.11 0.29 0.00 0.11 0.02 0.06 0.00 0.06 0.60 0.88 8.85 25.74 11.57 1.02 0.00 9.97 0.44 0.15 
000272 TF90 8-12 0.00 0.33 0.05 0.09 0.02 0.03 0.02 0.04 0.24 0.92 0.00 22.59 1

1

.12 1.04 0.00 9.07 0.30 0.17 
000274* TF90 12-16 0.04 0.20 0.04 0.05 0.02 0.04 0.02 0.03 0.34 0.52 0.79 10.66 0.70 0.76 0.00 5.71 0.40 0.14 
000276 TF90 20-24 0.00 0.35 0.10 0.11 0.03 0.05 0.00 0.06 0.08 1.08 16.81 25.71 1:.61 1.22 9.15 9.24 0.41 0.19 
000275 TF90 16-20 0.00 0.32 0.02 0.08 0.00 0.04 . 0.00 0.03. 0.51 0.75 3.89 19.69 ·1!.27 0.86 0.00 8.00 0.24 0.15 
000277 TF90 24-28 0.00 0.25 0.00 0.06 0.01 0.05 0.00 0.05 0.03 0.53 0.00 14.26 1

1
1.06 0.74 4.33 5.34 0.35 0.21 

000108 TF87 0-4 0.00 0.47 0.06 0.12 0.02 0.07 0.00 0.07 0.83 1.06 0.00 42.76 11.17 1.17 9.64 9.76 0.52 0.27 
000278 TF90 28-32 0.00 0.34 0.00 0.10 0.00 0.04 0.00 0.04 1.32 0.62 7.47 19.27 1.93 0.89 2.29 7.87 0.32 0.17 
000281 TF85 0-4 0.13 0.26 0.00 0.10 0.01 0.05 0.00 0.04 0.26 0.86 0.00 31.78 1'.57 0.78 4.77 8.27 0.27 0.16 
000110 TF87 8-12 0.00 0.41 0.00 0.09 0.03 0.04 0.00 0.05 1.73 0.80 0.00 26.00 1:.97 1.08 0.00 9.69 0.46 0.17 
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Table 5-0nsite Gamma Spectrometry Results (pCi/g) 
If activity<MDA, results are evaluated as non-detect 

Analyte: AC-227 AM-241 C0-60 CS-137 PB-210 PU-238 RA-226 TH-230 TH-232 

Sample 10 Boring Interval activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA 

000109 TF87 4-8 0.00 0.26 0.01 0.06 0.02 0.07 0.01 0.05 0.24 0.63 0.00 13.54 1.12 0.84 0.00 5.64 0.25 0.23 

000282 TF85 4-8 0.00 0.35 0.00 0.12 0.03 0.04 0.00 0.06 0.23 1.06 0.00 32.48 1.66 1.10 0.00 9.82 0.30 0.21 

000284 TF85 12-16 0.00 0.34 0.00 0.10 0.02 0.04 0.00 0.05 0.91 0.85 9.97 20.53 2.07 1.01 1.77 9.41 0.36 0.16 

000283 TF85 8-12 0.00 0.25 0.03 0.06 o:oo 0.07 0.00 0.05 0.49 0.53 0.15 11.94 1.07 0.75 0.00 5.47 0.35 0.16 

000113 TF87 20-24 0.00 0.38 0.00 0.13 0.02 0.06 0.01 0.05 0.00 1.05 20.07 27.48 1.40 1.17 0.00 9.45 0.44 0.23 

000112 TF87 16-20 0.00 0.36 0.00 0.09 0;00 0.04 0.00 0.04 0.45 0.85 0.00 21.19 0.06 1.11 2.09 8.48 0.43 0.15 

000111 TF87 12-16 0.00 0.25 0.02 0.06 0.00 0.07 0.00 0.05 0.74 0.55 11.81 12.81 1.53 0.76 0.19 6.50 0.36 0.19 

000287 TF85 20-24 0.00 0.34 0.03 0.10 0.02 0.05 0.00 0.06 0.79 0.92 0.00 32.07 1.04 0.96 5.48 9.17 0.36 0.17 

000286* TF85 16-20 0.00 0.28 0.01 0.08 0.00 0.04 0.00 0.04 0.37 0.76 0.00 19.56 0.91 . 0.98 0.00 8.70 0.35 0.16 

000285 TF85 16-20 0.00 0.25 0.02 0.05 0,00 0.07 0.00 0.04 0.30 0.52 0.00 11.64 0.93 0.73 1.12 4.91 0.38 0.14 

000288 TF85 24-28 0.08 0.18 0.01 0.06 o:oo 0.06 0.02 0.04 0.39 0.46 2.02 10.53 1.35 ·0.67 0.00 5.37 0.55 0.16 

000290 TF88 0-4 0.03 0.36 0.09 0.10 0.04 0.06 0.10 0.06 1.57 0.94 0.00 37.68 0.80 1.29 0.00 9.27 0.57 0.21 

000289 TF85 28-30 0.00 0.28 0.02 0.08 0.00 0.03 0.00 0.04 0.08 0.75 9.20 16.24 1.63 0.80 0.76 7.59 0.49 0.12 

000310* TF86 0-4 0.00 0.35 0.00 0.09 0.02 0.07 0.00 0.09 0.71 0.78 0.00 20.45 0.91 1.13 3.32 7.91 1.09 0.20 

000311 TF86 4-8 0.00 0.34 0.05 0.08 0:01 0.04 0.01 0.04 0.57 0.85 7.77 20.70 1.69 0.91 2.14 8.27 0.47 0.14 

000312 TF86 8-12 ·o.oo 0.38 0.00 0.13 0.04 0.06 0.03 0.06 0.57 1.11 0.00 36.65 2.04 1.19 0.00 9.93 0.38 0.23 

000291 TF88 4-8 ··o.oo 0.36 0.00 0.09 0.00 0.05 0.00 0.04 0.90 0.83 15.05 18.86 1.61 0.85 3.87 7.90 0.32 0.19 

000294 TF88 16-20 •0.00 0.37 0.00 0.11 0:04 0.03 0.00 0.06 1.04 0.85 0.00 32.56 2.06 ·. 1.02 4.34 9.42 0.13 0.23 

000293 TF88 12-16 0.00 0.32 0.13 O.D7 0.00 0.05 0.00 0.04 0.16 0.85 0.00 20.35 1.60 0.87 0.00 8.85 0.34 0.13 

000292 TF88 8-12 0.00 0.23 0.00 0.06 0.00 0.06 0.01 0.04 0.22 0.53 0.00 12.79 0.41 0.81 1.80 5.11 0.19 0.19 

000295 TF88 20-24 0.00 0.27 0.02 0.05 0.02 0.06 0.02 0.04 0.05 0.59 7.57 10.78 1.00 0.75 0.00 6.47 0.21 0.24 

000115* TF92 0-4 0.00 0.39 0.08 0.10 0.00 0.07 0.00 0.05 0.87 0.90 0.00 30.51 1.72 1.08 0.00 9.85 0.37 0.23 

000114 TF92 0-4 0.00 0.32 0.05 0.09 0.00 0.05 0.01 0.04 0.93 0.80 0.69 21.33 1.68 0.92 6.38 7.93 0.32 0.17 

000116 TF92 4-8 0.09 0.21 0.01 0.06 0.00 0.06 0.01 0.04 0.00 0.68 0.00 15.78 0.82 0.80 0.00 6.45 0.16 0.26 

000296 TF88 24-28 0.14 0.28 0.00 0.10 0.'00 0.06 0.01 0.04 1.00 0.78 2.52 25.92 0.43 1.11 0.00 9.18 0.42 0.18 

000117 TF92 8-12 0.00 0.33 0.00 0.09 0.00 0.06 0.00 0.04 0.83 0.73 0.00 24.42 1.15 1.00 0.06 8.82 0.29 0.19 

000301 TF91 4-8 0.00 0.39 0.00 0.12 0.00 0.07 0.00 0.07 1.52 0.89 14.20 29.66 1.69 1.18 5.31 9.45 0.46 0.23 

000300 TF91 0-4 0.13 0.38 0.07 0.11 0.00 0.06 0.00 0.05 0.46 1.20 12.59 25.39 0.46 1.42 3.69 9.33 0.50 0.24 

000298 TF88 28-32 0.00 0.24 0.04 0.05 0.01 0.04 0.00 0.04 0.07 0.51 1.02 10.95 1.28 0.63 0.56 5.41 0.18 0.23 
. 000304 TF91 12-16 0.10 0.30 0.06 0.10 0.01 0.06 0.00 0.06 0.90 0.82 0.00 30.65 1.71 1.03 0.00 9.10 0.47 0.15 

000303* TF91 8-12 0.06 0.31 0.00 0.10 0.02 0.04 0.00 0.05 0.11 0.87 7.40 23.36 1.59 0.93 3.03 8.99 0.21 0.19 

000302 TF91 8-12 0.00 0.24 0.00 0.06 0.01 0.05 0.00 0.05 0.30 0.55 0.00 13.82 1.14 0.69 0.20 5.68 0.19 0.24 

000307 TF91 24-28 0.08 0.33 0.00 0.12 0.00 0.07 0.00 0.06 0.82 0.91 0.00 29.76 1.55 1.06 0.00 9.38 0.36 0.20 

000306 TF91 20-24 0.00 0.33 0.00 0.08 0.01 0.03 0.00 0.04 0.08 0.83 7.71 20.16 0.24 1.02 0.00 8.47 0.20 0.16 

000305 TF91 16-20 0.08 0.21 0.00 0.06 0.05 0.03 0.00 0.04 0.14 0.55 6.85 10.86 1.69 0.63 0.00 5.81 0.14 0.22 
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Table 5-0nsite Gamma Spectrometry Results (pCi/g) 
' 

If activity<MDA results are evaluated as non-detect 

Analyte: AC-227 AM-241 C0-60 CS-137 PB-210 PU-238 RA-226 TH-230 TH-232 
I 

Sample 10 Boring Interval activity MDA activity MDA activity MDA activity MDA 
I 

activity MDA activity MDA activ,ity MDA activity MDA activity MDA 

000309 TF86 0-4 0.38 0.48 0.02 0.17 0.09 0.08 0.03 0.08 1.47 1.36 0.00 48.47 2.00 1.45 2.23 9.59 0.98 0.29 

000308 TF91 28-30 0.00 0.34 0.01 0.08 0.00 0.04 0.00 0.04 0.49 0.72 0.00 19.33 0.38 0.93 0.00 8.27 0.33 0.16 

000270 TF90 0-4 0.00 0.08 0.00 0.02 0.01 0.02 0.00 0.02 0.30 0.17 0.00 4.09 1t.45 0.26 0.92 1.82 0.47 0.06 

000315 TF86 20-24 0.09 0.31 0.07 0.09 0.02 0.06 0.00 0.05 0.35 0.86 2.92 25.15 1:.23 1-.00 0.00 9.84 0.38 0.17 

000314 TF86 16-20 0.00 0.33 0.00 0.09 0.00 0.05 0.01 0.04 1.48 0.73 6.75 23.07 0.76 1.14 8.85 9.00 0.31 0.19 

000313 TF86 12-16 0.21 0.21 0.00 0.07 0.02 0.06 0.00 0.05 0.63 0.53 0.00 15.43 cps 0.81 4,73 4.99 0.41 0.17 

000318 TF86 32-36 0.15 0.32 0.01 0.10 0.07 0.05 0.02 0.05 0.32 0.95 0.00 29.33 11.77 1.03 1.07 9.36 0.53 0.14 

000317 TF86 28-32 0.00 0.23 0.00 0.07 0.00 0.04 0.01 0.03 0.36 0.68 0.00 17.43 1..23 0.82 0.00 7.35 0.40 0.11 

000316 TF86 24-28 0.07 0.18 0.00 0.06 0.02 0.05 0.00 0.05 0.61 0.43 8.12 10.00 1,.54 0.66 3.02 4.88 0.42 0.12 

000118 TF92 12-16 0.11 0.18 0.00 0.06 0.04 0.03 0.00 0.05 0.22 0.54 0.00 12.77 Q.78 0.74 3.55 5.10 0.35 0.16 

000120 TF92 20-24 0.00 0.38 0.04 0.10 0.03 0.06 0.05 0.04 0.32 0.98 13.73 26.65 11.82 0.98 6.46 9.53 0.30 0.17 

000119 TF92 16-20 0.00 0.32 0.00 0.09 0.01 0.04 0.00 0.04 0.61 0.82 0.00 21.42 0.48 1.05 4.81 7.72 0.43 0.16 

000322 TF79 4-8 0.00 0.17 0.02 0.03 0.01 0.04 0.00 0.04 0.28 0.33 1.87 . 8.70 0.28 0.58 1.10 3.70 0.12 0.14 

000323 TF79 8-12 0.00 0.30 0.00 0.07 0.01 0.03 0.00 0.03 0.37 0.65 13.10 13.76 1:.10 0.78 0.00 7.47 0.20 0.14 

000324 TF79 12-16 0.00 0.38 0.05 0.11 0.05 0.06 0.01 0.05 0.24 1.06 4.37 30.86 1'.78 1.10 9.53 9.80 0.35 0.23 

000325 TF79 16-20 0.00 0.20 0.02 0.05 0.03 0.04 0.00 0.04 0.47 0.42 0.00 11.78 1,.30 0.58 0.00 5.64 0.36 0.18 

000328 TF79 28-32 0.00 0.29 0.00 0.11 0.03 0.06 0.00 0.05 0.82 0.80 0.00 26.44 ~.03 0.84 0.00 9.48 0.35 0.19 

000326 TF79 20-24 0.00 0.27 0.00 0.08 0.00 0.04 0.00 0.04 0.57 0.65 3.31 17.54 0.87 0.82 0.00 8.23 0.22 0.14 

000327 TF79 24-28 0.00 0.30 0.00 0.09 0.01 0.05 0.00 0.04 0.88 0.73 5.49 23.56 1,.98 0.87 2.02 8.20 0.25 0.18 

000321* TF79 0-4 0.00 0.24 0.01 0.07 0.00 0.04 0.00 0.04 0.84 0.55 7.50 15.13 Q.03 0.88 0.00 6.85 0.20 0.12 

000320 TF79 0-4 0.01 0.17 0.01 0.04 0.00 0.05 0.00 0.03 0.47 0.35 0.00 11.59 Q.23 0.68 1.30 4.13 0.18 0.15 

000121 TF92 24-28 0.23 0.31 0.00 0.11 0.00 0.08 0.00 0.05 0.33 0.98 0.00 31.86 1:.33 1.11 0.00 9.40 0.46 0.20 

000329 TF79 32-36 0.00 0.27 0.03 0.08 0.00 0.04 0.00 0.03 0.53 0.69 . 0.00 20.66 1[.17 0.82 1.72 7.36 0.28 0.16 

000125 TF76 8-12 0.06 0.38 0.00 0.12 0.01 0.07 0.00 0.05 0.56 1.07 2.20 33.42 1:.94 1.19 8.09 9.45 0.48 0.19 

000124 TF76 4-8 0.00 0.34 0.06 0.09 0.00 0.05 0.01 0.04 0.00 0.96 0.00 24.68 1.46 0.87 5.01 7.84 0.43 0.15 

000122 TF92 28-31 0.00 0.60 0.02 0.11 0.08 0.09 0.03 0.09 0.45 1.02 0.00 28.92 t7o 1.37 5.76 9.13 0.98 0.43 

000126* TF76 8-12 0.01 0.22 0.04 0.06 0.04 0.03 0.00 0.05 0.59 0.56 0.12 13.99 1!.33 0.68 1.58 5.94 0.44 0.20 

000127 TF76 12-16 0.00 0.38 0.05 0.09 0.00 0.04 0.00 0.04 1.02 0.85 13.13 18.34 1;.68 0.98 0.00 8.51 0.47 0.16 

000330 TF75 0-4 0.14 0.34 0.00 0.12 0.02 0.08 0.00 0.07 0.80 1.00 0.00 39.80 1:.22 1.23 0.00 9.68 0.32 0.25 

000331* TF75 0-4 0.00 0.24 0.00 0.07 0.04 0.05 0.00 0.05 0.72 0.58 0.00 15.17 0.89 0.76 1.81 5.16 0.55 0.17 

000333 TF75 8-12 0.02 0.26 0.05 0.09 0.02 0.05 0.01 0.04 I 0.78 0.76 5.64 20.46 11.06 0.89 5.65 7.80 0.31 0.18 

000332 TF75 4-8 0.00 0.34 0.05 0.08 0.00 0.05 0.00 0.04 0.79 0.72 0.00 25.65 1:.42 0.94 0.00 8.76 0.24 0.17 
000335 TF7S 16-20 0.00 0.23 0.04 0.05 0.01 0.05 0.00 0.04 0.45 0.52 3.59 11.55 o:.12 0.74 0.38 5.63 0.40 0.19 
000334 TF75 12-16 0.00 0.36 0.00 0.12 0.00 0.07 0.00 0.06 0.70 0.88 0.00 31.40 11:.33 0.86 0.00 9.00 0.30 0.23 
000336 TF75 20-24 0.13 0.26 0.00 0.09 0.02 0.04 0.00 0.05 0.50 0.83 6.02 19.02 11.13 0.88 0.00 8.30 0.22 0.17 
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Table 5-0nsite Gamma Spectrometry Results (pCi/g) 
If activity<MDA, results are evaluated as non-detect 

Analyte: AC-227 AM-241 C0-60 CS-137 PB-210 PU-238 RA-226 TH-230 TH-232 

Sample 10 Boring Interval activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA activity MDA 

000337 TF75 24-28 0.00 0.24 0.02 0.05 0.00 0.06 0.00 0.04 0.13 0.52 0.00 12.50 0.97 0.74 0.41 5.59 0.46 0.16 

000339 TF75 32-36 0.09 0.30 0.08 0.09 0.01 0.06 0.00 0.05 0.77 0.76 0.00 15.56 1.96 0.93 6.31 8.32 0.43 0.19 

000338 TF75 28-32 . 0.00 0.30 0.05 0.08 0.00 0.05 0.00 0.04 0.00 0.87 1.48 20.94 0.49 0.97 2.23 7.85 0.27 0.15 

000123 TF76 0-4 0.08 0.20 0.01 0.05 0.00 0.06 0.00 0.05 0.13 0.52 0.00 11.67 1.19 0.62 0.79 4.96 0.34 0.16 

000343 TF73 0-4 0.08 0.36 0.00 0.14 0.03 0.06 0.02 0.07 0.28 1.13 20.72 29.26 1.49 1.34 8.20 8.34 0.46 0.24 

000346 TF73 8-12 0.06 0.34 0.00 0.11 0.00 O.D7 0.00 0.06 0.67 0.90 0.00 32.14 1.77 1.04 5.69 9.59 0.39 0.19 

000345 TF73 4-8 0.00 0.33 0.04 0.08 0.01 0.04 0.02 0.04 0.28 0.88 0.00 24.36 1.62 0.93 2.89 8.47 0.33 0.19 

000344* TF73 0-4 0.00 0.29 0.01 0.06 0.03 0.05 0.05 0.05 0.28 0.65 1.68 14.23 1.91 0.79 0.00 6.94 0.47 0.18 

000349 TF73 20-24 0.00 0.32 0.03 0.09 o:oo 0.07 0.00 0.05 0.72 0.87 0.00 24.70 2.12 0.93 5.98 8.15 0.27 0.20 

000348 TF73 16-20 0.00 0.28 0.00 0.08 0.01 0.03 0.00 0.03 0.46 0.70 0.00 20.17 1.10 . 0.84 0.00 7.47 0.32 0.13 

000347 TF73 12-16 0.14 0.20 0.02 0.05 o·,oo 0.05 0.00 0.05 0.40 0.47 0.00 12.92 0.93 0.67 0.76 5.00 0.36 0.15 

000351 TF73 28-32 0.02 0.19 0.00 0.05 0.00 0.05 0.00 0.04 0.00 0.48 0.00 12.28 1.49 0.61 0.51 4.88 0.41 0.14 

000353 TF73 32-34 0.25 0.35 0:00 0.10 0.00 0.07 0.00 0.05 0.00 0.98 10.68 25.31 0.43 1.22 0.00 9.85 0.19 0.22 

000352* TF73 28-32 0.08 0.26 0.00 0.08 0.00 0.04 0.01 0.03 0.04 0.83 8.81 17.66 1.18 0.85 5.69 6.91 0.28 0.15 

000350 TF73 24-28 0.00 0.21 0.00 0.05 0.01 0.04 0.00 0.04 0.41 0.40 0.00 11.74 1.02 0.63 0.30 4.62 0.27 0.17 

Note: 

* duplicate sample 

** Sample was rerun with results of 0.92 pCi/g at a minimum detectable activity (MDA) of 1.82 pCi/g. 
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Table Sa: Bismuth Onsite gamma Spec Results (pCi/g) 
Sample ld Isotope Activity MDA Isotope Activity MDA 

TFV -0-TF 10-04 Bi -210m 0.04 0.04 Bi -207 0.01 0.03 
TFV-O-TF51-04 Bi -210m 0.01 0.04 Bi -207 0.03 0.02 
TFV -0-TF65-04 Bi -210m 0.01 0.05 Bi -207 0.01 0.04 
TFV-O-T14-04 Bi -210m 0.03 0.04 Bi -207 0.00 0.04 
TFV -0-TF24-04 Bi -210m 0.05 0.04 Bi -207 0.01 0.04 
TFV-0-TF23-04 Bi -210m 0.02 0.04 Bi -207 0.00 0.04 
TFV-0-TF33-04 Bi -210m 0.04 0.02 Bi -207 0.01 0.03 
TFV-0-TF30-04 Bi -210m 0.00 0.06 Bi -207 0.00 0.04 
TFV-0-TF84-20 Bi -210m 0.00 0.04 Bi -207 0.00 0.03 
TFV-0-TF40-04 Bi -210m 0.00 0.05 Bi -207 0.01 0.03 
TFV-0-TF43-04 Bi -210m 0.00 0.05 Bi -207 0.00 0.04 
TFV-O-TF47-04 Bi -210m 0.00 0.06 Bi -207 0.00 0.04 
TFV-0-TF64-04 Bi -210m 0.00 0.05 Bi -207 0.00 0.04. 
TFV-O-TF57-04 Bi -210m 0.01 0.04 Bi -207 0.01 0.03 
TFV-O-TF03-04 Bi -210m 0.00 0.05 Bi -207 0.01 0.03 
TFV-1-TF52-04 Bi -210m 0.00 0.05 Bi -207 0.00 0.04 
TFV -0-TF46-04 Bi -210m 0.02 0.05 Bi -207 0.00 0.04 
TFV-0-TF42-04 Bi -210m 0.01 0.05 Bi -207 0.01 0.04 
TFV-0-TF25-04 Bi -210m 0.00 0.05 Bi -207 0.03 0.02 
TFV -0-TF71-04 Bi -210m 0.00 0.06 Bi -207 0.00 0.04 
TFV -0-TF77 -020 Bi -210m 0.00 0.05 Bi -207 0.00 0.04 
TFV-0-TF58-04 Bi -210m 0.04 0.04 Bi -207 0.00 0.03 
TFV-0-TF77 -12 Bi -210m 0.00 0.05 Bi -207 0.00 0.04 
TFV -0-TF77 -28 Bi -210m 0.05 0.03 Bi -207 0.00 0.03 
TFV-O-TF02-04 Bi -210m 0.01 0.05 Bi -207 0.00 0.05 
TFV -0-TF05-04 Bi -210m 0.02 0.04 Bi -207 0.00 0.03 
TFV-0-TF78-04 Bi -210m 0.03 0.04 Bi -207 0.01 0.04 
TFV-0-TF89-20 Bi -210m 0.00 0.05 Bi -207 0.01 0.03 
TFV -0-TF78-24 Bi -210m_ 0.00 0_04 Bi -207 0.00 0.04 
TFV-0-TF78-28 Bi -210m- - -- 0:04-- 0.03 Bi -207 0.00 0.03 
TFV-O-TF11-04 Bi -210m 0.00 0.05 Bi -207 0.00 0.03 
TFV-1-TF22-04 Bi -210m 0.00 0.06 Bi -207 0.00 0.03 
TFV-0-TF 15-04 Bi -210m 0.03 0.05 Bi -207 0.00 0.06 
TFV-0-TF83-08 Bi -210m 0.00 0.05 Bi -207 0.01 0.03 
TFV-O-TF83-20 Bi -210m 0.02 0.03 Bi -207 0.00 0.04 
TFV-O-TF83-32 Bi -210m 0.00 0.04 Bi -207 0.00 0.03 
TFV-O-TF32-04 Bi -210m 0.03 0.04 Bi -207 0.01 0.03 
TFV-O-TF84-04 Bi -210m 0.02 0_04 Bi -207 0.01 0.03 
TFV-0-TF84-28 Bi -210m 0.00 0.04 Bi -207 0.01 0.03 
TFV-O-TF74-28 Bi -210m 0.04 0.04 Bi -207 0.00 0.04 
TFV-1-TF7 4-16 Bi -210m 0.00 0.05 Bi -207 0.01 0.04 
TFV-1-TF82-04 Bi -210m 0.00 0.05 Bi -207 0.00 0.04 
TFV-O-TF82-16 Bi -210m 0.00 0.04 Bi -207 0.00 0.03 
TFV-O-TF82-28 Bi -210m 0.00 0.04 Bi -207 0.00 0.03 
TFV-O-TF72-16 Bi -210m 0.01 0.03 Bi -207 0.02 0.02 
TFV-O-TF72-20 Bi -210m 0.00 0.04 Bi -207 0.00 0.03 
TFV -0-TF72 -32 Bi -210m 0.02 0.04 Bi -207 0.01 0.02 
TFV -0-TF81-04- Bi -210m - 0:01 - 0.03 -Bi -207 0.00 -o.o3 
TFV-1-TF81-12 Bi -210m 0.01 0.05 Bi -207 0.00 0.04 
TFV-O-TF81-24 Bi -210m o_oo 0.04 Bi -207 0.00 0.03 
TFV -0-TFS0-04 Bi -210m 0.00 0.05 Bi -207 0.00 0.04 
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Table Sa: Bismuth Onsite gamma Spec Results (pCi/g) 
TFV -0-TF89-08 Bi -210m 0.00 0.06 Bi -207 0.02 0.03 
TFV-0-TFS0-12 Bi -210m 0.01 0.05 Bi -207 0.00 0.03 
TFV -0-TF89-28 Bi -210m 0.00 0.05 Bi -207 0.01 0.03 
TFV-1-TFS0-16 Bi -210m 0.00 0.06 Bi -207 0.00 0.05 
TFV -0-TF80-28 Bi -210m 0.00 0.16 Bi -207 0.01 0.04 
TFV -0-TF80-28 Bi -210m 0.03 0.04 Bi -207 0.00 0.03 
TFV -0-TF90-08 Bi -210m 0.01 0.04 Bi -207 0.00 0.03 
TFV-1-TF90-16 Bi -210m 0.00 0.05 Bi -207 0.01 0.03 
TFV -0-TF90-28 Bi -210m 0.03 0.04 Bi -207 0.00 0.04 
TFV-O-TF87-08 Bi -210m 0.02 0.05 Bi -207 0.01 0.04 
TFV-O-TF85-12 Bi -210m 0.00 0.05 Bi -207 0.00 0.04 
TFV-O-TF87-16 Bi -210m 0.00 0.05 Bi -207 0.00 0.04 
TFV-O-TF85-20 Bi -210m 0.00 0.04 Bi -207 0.00 0.03 
TFV-0-TF85-28 Bi -210m 0.00 0.04 Bi -207 0.00 0.03 
TFV-O-TF88-12 Bi -210m 0.01 0.04 Bi -207 0.00 0.03 
TFV -0-TF88-24 Bi -210m 0.01 0.05 Bi -207 0.01 0.03 
TFV-0-TF92-08 Bi -210m 0.02 0.04 Bi -207 0.00 0.04 
TFV -0-TF88-32 Bi -210m 0.00 0.05 Bi -207 0.02 0.03 
TFV-O-TF91-12 Bi -210m 0.00 0.05 Bi -207 0.01 0.03 
TFV -0-TF91-20 Bi -210m 0.01 0.04 Bi -207 0.02 0.03 
TFV -0-TF90-04 Bi -210m 0.00 0.02 Bi -207 0.00 0.01 
TFV -1-TF86-04 · Bi -210m 0.02 0.07 Bi -207 0.04 -0.04 
TFV -0-TF86-16 Bi -210m 0.02 0.04 Bi -207 0.00 0.04 
TFV-O-TF86-28 Bi -210m 0.01 0.04 Bi -207 0.00 0.03 
TFV-O-TF92-16 Bi -210m 0.00 0.05 Bi -207 0.00 0.04 
TFV -0-TF79-08 Bi -210m 0.00 0.04 Bi -207 0.00 0.03 
TFV-O-TF79-20 Bi -210m 0.02 0.04 Bi -207 0.02 0.02 
TFV -0-TF79-04 Bi -210m 0.01 0.03 Bi -207 0.00 0.03 
TFV-0-TF92-31 Bi -210m 0.00 0.10 Bi -207 0.01 0.07 
TFV-1-TF76-12 Bi -210m. 0.00 0.05 Bi -207 0.01 0.03 
TFV-1-TF75-04 Bi -210m 0.02 0.04 Bi -207 0.00 0.04 
TFV-0-TF75-20 Bi -210m 0.00 0.05 Bi -207 0.01 0.03 .. 

TFV-O-TF75-28 Bi -210m 0.00 0.05 Bi -207 0.00 0.04 
TFV -0-TF76-04 Bi -210m 0.02 0.03 Bi -207 0.00 0.03 
TFV-1-TF73-04 Bi -210m 0.03 0.05 Bi -207 0.00 0.04 
TFV-O-TF73-16 Bi -210m 0.02 0.04 Bi -207 0.00 0.03 
TFV-O-TF73-32 Bi -210m 0.01 0.04 Bi -207 0.01 0.03 
TFV-O-TF73-28 Bi -210m 0.00 0.04 Bi -207 0.00 0.03 
TFV -0-TF39-04 Bi -210m 0.01 0.05 Bi -207 0.00 0.04 
TFV -0-TF45-04 Bi -210m 0.06 0.05 Bi -207 o:oo 0.04 
TFV -0-TF50-04 Bi -210m 0.03 0.05 Bi :207 0.00 0.04 
TFV-O-TF55-04 Bi -210m 0.04 0.06 Bi -207 0.03 0.03 
TFV -0-TF70-04 Bi -210m 0.01 0.05 - _, -···-·· .. Bi-207 0.00 0.03 
TFV -0-TF60-04 Bi -210m 0.02 0.06 Bi -207 0.00 0.04 
TFV -0-TF60-04 Bi -210m 0.04 0.05 Bi -207 0.01 0.04 
TFV -0-TF78-12 Bi -210m 0.00 0.06 Bi -207 0.00 0.04 
TFV-O-TF54-04 Bi -210m 0.01 0.06 Bi -207 0.00 0.04 
TFV-O-TF44-04 Bi -210m 0.00 0.07 Bi -207 0.01 0.04 
TFV-O-TF35-04 Bi -210m 0.00 0.07 Bi -207 0.02 0.03 
TFV -0-TF25-04 Bi -210m 0.00 0.07 ·Bi -207 0.00 0.04 
TFV -0-TF69-04 Bi -210m 0.01 0.05 Bi -207 0.02 0.03 
TFV -0-TF77 -08 Bi -210m 0.00 0.06 Bi -207 0.00 0.04 
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Table Sa: Bismuth Onsite gamma Spec Results (pCi/g) 
TFV-O-TF53-04 Bi -210m 0.00 0.07 Bi -207 0.00 0.04 
TFV-0-TF62-02 Bi -210m 0.00 0.08 Bi -207 0.02 0.04 
TFV-O-TF77-24 Bi -210m 0.01 0.05 Bi -207 0.00 0.04 
TFV -0-TF77 -32 Bi -210m 0.03 0.05 Bi -207 0.00 0.04 
TFV-0-TF77 -40 Bi -210m 0.00 0.07 Bi -207 0.01 0.04 
TFV-O-TF02-04 Bi -210m 0.01 0.05 Bi -207 0.00 0.03 
TFV -0-TF06-04 Bi -210m 0.02 0.05 Bi -207 0.01 0.03 
TFV-O-TF78-08 Bi -210m 0.01 0.05 Bi -207 0.01 0.03 
TFV-0-TF78-16 Bi -210m 0.03 0.05 Bi -207 0.01 0.03 
TFV -0-TF78-32 .Bi -210m 0.02 0.04 Bi -207 0.00 0.03 
TFV-0-TF17 -04 Bi -210m 0.00 0.07 Bi -207 0.00 0.04 
IE-V-=.0-=-1FJ.6-:0.4_ __ BL=2_10m_. _ 0..0.0 __ __ 0.06 ___ __Bi-=207_ _ _o.oo __ _ __ 0.04_ 

TFV-O-TF83-04 Bi -210m 0.00 0.06 Bi -207 0.01 0.04 
TFV -0-TF83-16 Bi -210m 0.00 0.30 Bi -207 0.00 0.13 
TFV -0-TF83-16 Bi -210m 0.00 0.08 Bi -207 0.01 . 0.05 
TFV -0-TF83-24 Bi -210m 0.00 0.07 Bi -207 0.01 0.03 
TFV -0-TF21-04 Bi -210m o.oo 0.05 Bi -207 0.00 0.03 
TFV-O-TF18-04 Bi -210m 0.02 0.07 Bi -207 0.01 0.03 
TFV -0-TF84-08 Bi -210m 0.01 0.05 Bi -207 0.00 0.04 
TFV -0-TF84-16 Bi -210m 0.00 0.06 Bi -207 0.02 0.03 
TFV -0-TF84-32 Bi -210m 0.02 0.05 Bi -207 0.00 0.03 
TtV -0-TF7 4-04 Bi -210m 0.00 0.09 Bi -207 0.02 0.06 
TFV -0-TF7 4-20 Bi -210m 0.03 0.05 Bi -207 0.00 0.04 
TFV -0-TF7 4-08 Bi -210m 0.15 0.21 Bi -207 0.07 0.18 
TFV-O-TF74-12 Bi -210m 0.00 0.07 Bi -207 0.01 0.04 
TFV -0-TF72-04 Bi -210m 0.01 0.06 Bi -207 0.00 0.04 
TFV-O-TF82-08 Bi -210m 0.00 0.06 Bi -207 0.02 0.03 
TfV-O-TF82-20 Bi -210m 0.00 0.05 Bi -207 0.00 0.03 
TFV-O-TF72-08 Bi -210m 0.01 0.05 Bi -207 0.00 0.03 
TfV-O-TF72-24 Bi -210m 0.00 0.05 Bi -207 0.00 0.03 
TfV-0-TF72-36 Bi -210m .0.04 0.04 Bi -207 · ··o.oo 0.04 
TFV-O-TF81-08 Bi -210m 0.00 0.05 Bi -207 0.01 0.02 
TFV-O-TF81-16 Bi -210m 0.00 0.05 Bi -207 0.00 0.02 
TFV-O-TF81-28 Bi -210m 0.01 0.04 Bi -207 0.00 0.03 
TFV-0-TFB0-08 Bi -210m 0.02 0.05 Bi -207 0.00 0.04 
TFV-O-TF89-12 Bi -210m 0.00 0.05 Bi -207 0.00 0.04 
TFV-1-TF89-20 Bi -210m 0.00 0.06 Bi -207 0.01 0.03 
TFV-O-TF89-32 Bi -210m 0.03 0.04 Bi -207 0.01 0.03 
TFV-O-TF80-24 Bi -210m 0.00 0.06 Bi -207 0.00 0.03 
TFV-O-TF80-30 Bi -210m 0.02 0.07 Bi -207 0.00 0.06 
TFV -0-TF90-12 Bi -210m 0.00 0.06 Bi -207 0.01 0.03 
TFV -0-TF90-20 Bi -210m 0.02 0.04 Bi -207 0.00 0.03 
TFV -0-TF90-32 Bi -210m 0.02 0.05 Bi -207 0.00 0.03 
TFV-O-TF87-12 Bi -210m 0.01 0.07 Bi -207 0.00 0.05 
TFV-0-TF85-16 Bi -210m 0.03 0.06 Bi -207 0.01 0.04 
TFV-O-TF87-20 Bi -210m o:oo 0.06 Bi -207 0.00 0.04 
TFV -1-TF85-20 Bi -210m 0.02 0.05 Bi -207 0.00 0.03 
TFV-O-TF85-30 Bi -210m 0.00 0.05 Bi -207 0.03 0.02 

-

TFV -0-TF88-08 Bi -210m 0.00 
-

0.06 Bi -207 0.00 0.03 
TFV -0-TF88-16 Bi "21 Oni 0.00 0.06 Bi -207 0.00 0.03 
TFV-O-TF92-04 Bi -210m 0.00 0.07 Bi -207 0.00 0.04 
TFV-0-TF92-12 Bi -210m 0.00 0.07 Bi -207 0.00 0.04 
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Table Sa: Bismuth Onsite gamma Spec Results (pCi/g) 
TFV -0-TF91-04 Bi -210m 0.04 0.06 Bi -207 o.oo 0.05 
TFV-1-TF91-12 Bi -210m 0.00 0.06 Bi -207 0.00 0.03 
TFV-0-TF91-24 Bi -210m 0.00 0.06 Bi -207 0.00 0.03 
TFV-O-TF91-30 Bi -210m 0.00 0.05 Bi -207 0.01 0.03 
TPJ -0-TF86-08 Bi -210m 0.03 0.05 Bi -207 0.00 0.03 
TFV -0-TF86-20 Bi -210m 0.01 0.06 Bi -207 0.01 0.04 
TFV-O-TF86-32 Bi -21.0m 0.00 0.04 Bi -207 0.00 0.03 
TFV-0-TF92-20 Bi -210m 0.04 0.05 Bi -207 0.02 0.03 
TFV-0-TF79-12 Bi -210m 0.00 0.05 Bi -207 0.00 0.03 
TFV-0-TF79-24 Bi -210m 0.03 0.04 Bi -207 0.03 0.02 
TFV -1-TF79-04 Bi -210m 0.00 0.05 Bi -207 0.00 0.03 
TFV -0-TF79-36 Bi -210m 0.01 0.05 Bi -207 0.01 0.03 
TFV -0-TF76-08 Bi -210m 0.02 0.06 Bi -207 0.00 0.04 
TFV-O-TF76-16 Bi -210m 0.00 0.06 Bi -207 0.00 0.03 
TFV-O-TF75-08 .Bi -210m 0.00 0.05 Bi -207 0.00 0.03 
TFV-O-TF75-24 Bi -210m 0.02 0.05 Bi -207 0.00 0.03 
TFV-O-TF75-32 Bi -210m 0.00 0.06 Bi -207 0.00 0.03 
Field QC 000128 Bi -210m 0.02 0.05 Bi -207 0.02 0.03 
TFV-O-TF73-08 Bi -210m 0.03 0.05 Bi -207 0.00 0.03 
TFV-O-TF73-20 Bi -210m 0.04 0.04 Bi -207 0.00 0.03 
TFV -1-TF73-32 Bi -210m 0.02 0.05 Bi -207 0.02 0.02 
TFV-O-T63-04 Bi -210m 0.11 0.06 Bi -207 0.00 0.06 
TFV-O-TF53-04 Bi -210m 0.04 0.07 Bi -207 0.00 0.05 
TFV-1-TF65-04 Bi -210m 0.00 0.09 Bi -207 0.04 0.04 
TFV -0-TF67 -04 Bi -210m 0.01 0.08 Bi -207 0.01 0.05 
TFV -0-TF20-04 Bi -210m 0.00 0.08 Bi -207 0.00 0.06 
TFV-0-TF29-04 Bi -210m 0.06 0.07 Bi -207 0.05 0.03 
TFV-O-TF34-04 Bi -210m 0.00 0.08 Bi -207 0.03 0.04 
TFV -0-TF30-04 Bi -210m 0.00 0.09 Bi -207 0.00 0.07 
TFV-O-TF84-24 Bi -210m 0.02 0.06 Bi -207 0.00 0.04 
TFV -0-TF38-04 Bi -210m 0.00 0.06 Bi -207 0.00 0.05 
TFV -0-TF48-04 Bi -210m 0.00 0.09 Bi -207 0.03 0.05 
TFV-0-TF52-04 Bi -210m 0.07 0.07 Bi -207 0.00 0.06 
TFV -0-TF68-04 Bi -210m 0.00 0.08 Bi -207 0.00 0.06 
TFV -0-TF66-04 Bi -210m 0.00 0.07 Bi -207 0.00 0.05 
TFV -0-TF61-04 Bi -210m 0.01 0.07 Bi -207 0.00 0.05 
TFV-0-TF61-04 Bi -210m 0.05 0.06 Bi -207 0.00 0.04 
TFV -0-TF 13-04 Bi -210m 0.03 0.06 Bi -207 0.00 0.04 
TFV -0-TF49-04 Bi -210m 0.00 0.08 Bi -207 0.00 0.04 
TFV-O-TF41-04 Bi -210m 0.00 0.08 Bi -207 0.03 0.03 
TFV -0-TF31-04 Bi -210m 0.02 0.07 Bi -207 0.00 0.05 
TFV -0-TF26-04 Bi -210m 0.00 0.09 Bi -207 0.02 0.04 
TFV -0-TF77 -04 Bi -210m 0.04 0.05. '·· .. ·-. .Bi -207 0.00 0.04 
TFV-O-TF77-016 Bi -210m 0.06 0.07 Bi -207 0.01 0.04 
TFV -0-TF 56-02 Bi -210m 0.03 0.07 Bi -207 0.00 0.05 
TFV-0-TF59-02 Bi -210m 0.00 0.09 Bi -207 0.00 0.05 
TFV -0-TF77 -24 Bi -210m 0.01 0.07 Bi -207 0.00 0.04 
TFV -0-TF77 -36 Bi -210m 0.00 0.07 Bi -207 0.01 0.04 
TFV-O-TF01-04 Bi -210m 0.00 0.06 Bi -207 0.00 0.04 
TFV -0-TF04-04 Bi -210m 0.00 0.05 Bi -207 0.00 0.03 
TFV-O-TF07-04 Bi -210m 0.00 0.08 Bi -207 0.01 0.05 
TFV-1-TF78-08 Bi -210m 0.00 0.07 Bi -207 0.01 0.04 
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Table Sa: Bismuth Onsite gamma Spec ResuUs (pCi/g) 
TFV -0-TF78-20 Bi -210m 0.02 0.06 Bi -207 0.00. 0.04 
TFV -0-TF78-36 Bi -210m 0.00 0.07 Bi -207 0.00 0.03 
TFV -0-TF22 -04 Bi -210m 0.02 0.07 Bi -207 0.02 0.05 
TFV -0-TF83-12 Bi -210m 0.00 0.06 Bi -207 0.00 0.04 
TFV-1-TF83-16 Bi -210m 0.01 0.30 Bi -207 0.02 0.06 
TFV-1-TF83-16 Bi -210m 0.04 0.07 Bi -207 0.02 0.05 
TFV -0-TF83-28 Bi -210m 0.01 0.06 Bi -207 0.00 0.04 
TFV -0-TF27 -04 Bi -210m 0.06 0.07 Bi -207 0.01 0.05 
TFV -0-TF36-04 Bi -210m 0.00 0.10 Bi -207 0.03 0.05 
TFV -0-TF84-12 Bi -210m 0.00 0.08 Bi -207 0.01 0.04 
TFV-1-TF84-16 Bi -210m 0.04 0.07 Bi -207 0.01 0.04 
TF\(:0-Tc7 4-08 Si -210m 0.00 0..1 0. Bi -207" - 0.00 0.06 
TFV-O-TF74-24 Bi -21Om 0.00 0.10 Bi -207 0.01 0.06 
TFV -0-TF7 4-16 Bi -210m 0.00 0.09 Bi -207 0.03 0.05 
TFV-O-TF82-04 Bi -210m 0.00 0.07 Bi -207 0.00 0.05 
TFV-O-TF82-12 Bi -210m 0.00 0.06 Bi -207 0.00 0.04 
TFV-0-TF82-24 Bi -21Om 0.01 0.06 Bi -207 0.01 0.04 
TFV -0-TF72 -12 Bi -210m 0.00 . 0.07 Bi -207 0.00 0.04 
TFV -0-TF72 -28 Bi -210m 0.00 0.07 Bi -207 0.00 0.04 
TFV -1-TF72 -36 Bi -210m 0.02 0.06 Bi -207 0.01 0.03 
TFV-O-TF81-12 Bi -210m 0.00 0.08 Bi -207 0.02 0.04 
TFV -0-TF81-20 Bi -210m 0.00 0.06 Bi -207 0.00 0.04 
TFV -0-TF81-32 Bi -210m 0.04 0.06 Bi -207 0.00 0.05 
TFV -0-TF89-04 Bi -210m 0.00 0.09 Bi -207 0.00 0.05 
TFV -0-TF89-16 Bi -210m 0.05 0.05 Bi -207 0.00 0.04 
TFV -0-TF89-24 Bi -210m 0.00 0.07 Bi -207 0.02 0.03 
TFV -0-TF80-16 Bi -210m 0.04 0.07 Bi -207 0.00 0.05 
TF.V-O-TF80-20 Bi -210m 0.00 0.07 Bi -207 0.00 0.05 
TFV -0-TF90-04 Bi -210m 0.00 0.09 Bi -207 0.02 0.05 
TFV-O-TF90-16 Bi -210m 0.03 0.06 Bi -207 0.00 0.04 . 
TFV -0-TF90-24 Bi -210m 0.00 0.07 Bi -207 0.00 0.04 
TFv-O-TF87-04 Bi -210m 0.00 .. 0.09 Bi -207 0.00 0.05 
TFV -0-TF85-04 Bi -210m 0.02 0.05 Bi -207 0.01 0.03 
TFV-0-TF85-08 Bi -210m 0.00 0.07 Bi -207 0.01 0.04 
TFV -0-TF87 -24 Bi -210m 0.01 0.06 Bi -207 0.03 0.04 
TFV -0-TF85-24 Bi -210m 0.00 0.07 Bi -207 0.00 0.04 
TFV -0-TF88-04 Bi -210m 0.00 0.08 Bi -207 0.00 0.05 
TFV-O-TF88-20 Bi -21Om 0.00 0.07 Bi -207 0.00 0.05 
TFV -1-TF92 -04 Bi -210m 0.00 0.07 Bi -207 0.01 0.04 
TFV-O-TF88-28 Bi -210m 0.01 0.06 Bi -207 0.02 0.03 
TFV-0-TF- Bi -210m 0.00 0.00 Bi -207 0.00 0.00 
TFV -0-TF91-08 Bi -210m 0.00 0.07 Bi -207 0.00 0.05 
TFV-0-TF91-16 Bi -210m 0.00 0.07 Bi -207 0.00 0.04 
TFV-O-TF91-28 Bi -210m 0.02 0.06 Bi -207 0.00 0.04 
TFV -0-TF86-04 Bi -210m 0.00 0.11 Bi -207 0.00 0.07 
TFV-O-TF86-12 Bi -210m 0.04 0.07 Bi -207 0.00 0.06 
TFV-0-TF86-24 Bi -21Om 0.00 0.06 Bi -207 0.00 0.04 
TFV -0-TF86-36 Bi -210m 0.00 0.07 Bi -207 0.00 0.04 

- -- -- --· 
TFV -0-TF92 -24 Bi -21on1 . b.OO 

.. -. 
o.a7· Bi"-207 0.00 0.04 

--·-- ---

TFV-O-TF79-16 Bi -210m 0.03 0.07 Bi -207 0.00 0.05 
TFV -0-TF79-32 Bi -210m 0 01 0.06 Bi -207 0.00 0.03 
TFV -0-TF79-28 Bi -21Om 0.00 0.06 Bi -207 0.02 0.03 
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Table Sa: Bismuth Onsite gamma Spec Results (pCi/g) 
TFV-O-TF92-28 Bi -210m 0.00 0.07 Bi -207 0.00 0.05 . 
TFV -0-TF76-12 Bi -210m 0.00 0.09 Bi -207 0.00 0.05 
TFV-O-TF75-04 Bi -210m 0.02 0.07 Bi -207 0.02 0.05 
TFV -0-TF7 5-12 Bi -210m 0.00 0.06 Bi -207 0.00 0.04 
TFV -0-TF7 5-16 Bi -210m 0.04 0.05 Bi -207 0.00 0.03 
TFV-O-TF75-36 Bi -210m 0.02 0.06 Bi -207 0.00 0.04 
TFV-0-TF73-04 Bi -210m 0.08 0.05 Bi -207 0.00 0.05 
TFV-0-TF73-12 Bi -210m 0.00 0.06 Bi -207 0.00 0.04 
TFV -0-TF73-24 Bi -210m 0.00 0.06 Bi -207 0.01 0.03 
TFV-0-TF73-34 Bi -210m 0.02 0.06 Bi -207 0.02 0.04 
TFV -0-TF88-28 Bi -210m 0.01 0.06·· ., Bi -207 0.02 0.03 
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Table 6-0ffsite Radiological Analytical Results (pCi/g) 
Analyte: Bismuth-210M 

Sample 10 Boring Interval Activity MOA 

000007 TF20 0-4 0.0847 u 0.0847 

000034 TF25 0-4 0.0929 u 0.0929 

000018 TF43 0-4 0.0482 u 0.0482 

000270 TF90 0-4 0.0769 u 0.0769 

000330 TF75 0-4 0.0879 u 0.0879 

000043 TF64 0-4 0.0681 u 0.0681 

000003 TF65 0-4 0.0793 u 0.0793 

000004* TF65 0-4 0.0816 u 0.0816 

000039 TF68 0-4 o:o823 u 0.0823 

000212 TF78 0-4 0.0837 u 0.0837 

-

Analyte: Bismuth-207 

Sample 10 Boring Interval Activity MOA 

000007 TF20 0-4 0.0591 u 0.0591 

000034 TF25 0-4 0.0562 u 0.0562 

000018 TF43 0-4 0.0339 u 0.0339 

000270 TF90 0-4 0.0512 u 0.0512 

000330 TF75 0-4 0.0574 u 0.0574 

000043 TF64 0-4 0.0389 u 0.0389 

000003 TF65 0-4 0.0454 u 0.0454 

000004* TF65 0-4 0.0487 u 0.0487 

000039 TF68 0-4 0.0500 u 0.0500 

000212 TF78 0-4 0.0495 u 0.0495 

Note: 

interval depths given in feet below ground surface 

• indicates duplicate soil sample 

MDA - minimum detectable activity 

Cobalt-60 
Activity MOA 

0.0569 u 0.0569 
0.0830 u 0.0830 
0.0429 u 0.0429 
0.0743 u 0.0743 
0.0832 u 0.0832 
0.0603 u 0.0603 
0.0584 u 0.0584 
0.0738 u 0.0738 
0.0658 u 0.0658 
0.0641 u 0.0641 

Americium-241 

Activity MOA 

0.2080 u 0.2080 

0.7160 u 0.7160 

0.1100U 0.1100 

0.2120 u 0.2120 

0.7020 u 0.7020 

0.1540 u 0.1540 

0.1140U 0.1140 

0.1100U 0.1100 

0.2900 u 0.2900 

0.1160U 0.1160 

U - indicates the result was less than or not detected at the MDA. 

Cesium-137 
Activity MOA 

0.0636 u 0.0636 
0.0715 u 0.0715 
0.0427 u 0.0427 
0.0580 u 0.0580 
0.0712 u 0.0712 
0.0582 u 0.0582 
0.0607 u 0.0607 
0.0569 u 0.0569 
0.0701 u 0.0701 
0.0635 u 0.0635 

Radium-226 
Activity MOA 

1.0300 0.1150 

0.9850 (J) 0.1270 

0.5120 0.0704 

0.9010 0.1200 

0.8420 0.1220 

0.6790 0.0952 

1.0400 0.0994 

0.7910 0.1090 

0.8280 0.2690 

0.9210 0.2840 

J - sample result is greater than the MDA but less than the contract required reporting limit. 

PRS 72/73/87 

Potassium-40 
Activity MOA 

16.000 0.685 
14.800 0.683 
7.300 J 0.393 

16.000 0.508 
16.200 0.665 
12.200 0.517 
14.300 0.513 
14.000 0.588 
12.600 0.666 
13.800 0.608 

Radium-228 

Activity MOA 

1.1400 0.5010 

0.7230 0.2610 

0.3090 0.2600 

0.5960 0.2510 

0.7060 0.2760 

0.5160 0.1870 

0.6870 0.4210 

0.5650 0.3690 

0.5880. 0.4340 

0.2880 J 0.1930 

Lead-210 
Activity MOA 

1.340 0.6140 
2.050 (J) 0.7150 
0.689 u 0.6890 
0.950 J 0.8460 
0.617 J 0.6150 
0.777 u 0.7770 
1.590 0.7650 
0.840 u 0.8400 
1.120 1.0900 
1.070 u 1.0700 

-

Actinium-227 
Activity MOA 

0.3910 u 0.3910 

0.9010 J 0.5620 

0.2570 u 0.2570 

0.3960 u 0.3960 

0.8580 J 0.6040 

0.3350 u 0.3350 

0.4180 u 0.4180 

0.4290 u 0.4290 

.. 0.3960-U 0.3960 . 

0.4180 u 0.4180 
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Table 7 -Volatile 

InterVal Depth in feei below ground surface 
•-represents a duplicate soil sample 

Bold indicates detetted above guideline criteria 

U-indicates not detected at or above the laboratory reporting limit. 
The associated numberical value is the sample quantitatlon limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates anaiyte was found in the associated blank 

J-indicahis an estimated value below the required quantitation limit 

PRS 72173/87 FA Data Report 

D-compound identified in an analysis at a secondary dilution factor 

RE-Indicates a reanalysis 
1
1 

NS-No Standard 

(R)-Indlcates qualified rejected during data validation 

(U)-Indicates qualified non-detect during data validation 1 

(UJ)-Indicates qualified estimated non-detect during data validation 

(J/UJ)-indicates qualified positive and non-detect during data validation 
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-Table 7-Volatile 

Notes: 
Interval Depth in feet below ground surface 
•-represents a duplicate soil sample 
Bold indicates detected above guideline criteria 

U-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantltatlon limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 
8-lndicates analyte was found In the associated blank 
J-indicates an estimated value below the required quantitation limit 

PRS 72173/87 FA Data Report 

D-compound Identified In an analysis at a secondary dilution factor 
RE-Indlcates a reanalysis 
NS-No Standard 

"(R)-indicates qualified rejected during data validation 

(U)-Indicates qualified non-detect during data validation 

(UJ)-Indicates qualified estimated non-detect during data validation 
(JIUJ)-Indicates qualified positive and non-detect during data validation 
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Table 7 -Volatile 0 

Interval Depth In feet below ground surface 

•-represents a duplicate soil sample 

Bold Indicates detected above guideline criteria 

U-lndicates not detected at or above the laboratory reporting limit. 

The associated num~erical value Is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 
B-indicates analyte was found in the associated blank 

J-lndicates an estimated value below the required quantitatlon limit 
I 
I 

PRS 72/73/87 FA Data Report 

0-compound Identified In an analysis at a secondary 
RE-Indicates a reanalysis I 
NS-No Standard \ 

(R)-indlcates qualified rejected during data validation 1 

(U)-Indlcates qualified non-detect during data validation 

(UJ)-indlcates qualified estimated non-detect during data validation 

(J/UJ)-Indlcates qualified positive and non-detect during data validation 

I 
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Table 7 -Volatile 0 

Notes: 
Interval Depth In feet below ground surface 
•-represents a duplicate soli sample 
Bold indicates detected above guideline criteria 

U-indicates not detected at or above the laboratory reporting limit. 
The associated numberical value Is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found in the associated blank 

J-indlcates an estimated value below the required quantitation limit 

PRS 72n3/87 FA Data Report 

D-compound Identified In an analysis at a secondary dilution factor 
RE-Indlcates a reanalysis 

NS-No Standard 

(R)-Indlcates qualified rejected during data validation 
(U)-Indlcates qualified non-detect during data validation 
(UJ)-indicates qualified estimated non-detect during data validation 

(J/UJ)-indicates qualified positive and non-detect during data validation 
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Table 7 -Volatile 0 

Notes: 
Interval Depth In feet below ground surface 
*-represents a duplicate soil sample 
Bold indicates detected above guideline criteria 

V-indicates not detected at or above the laboratory reporting limit. 
The associated numberlcal value Is the sample quantltatlon limit 
E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found in the associated blank 
J-indlcates an estimated value below the required quantitation limit 

PRS 72173/87 FA Data Report 

D-compound identified In an analysis at a secondary dilution factor 
RE-indicates a reanalysis I 
NS-No Standard : 
(R}-Indicates qualified rejected during data validation 
(U}-indlcates qualified non-detect during data validation: 
(UJ)-indicates qualified estimated non-detect during data validation 

(J/UJ)-indicates qualified positive and non-detect durind data validation 
I 
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Table 7 -Volatile 0 

Notes: 
Interval Depth in feet below ground surface 

*-represents a duplicate soil sample 
Bold indicates detected above guideline criteria 

U-lndicates not detected at or above the laboratory reporting limit. 
The associated n.umberical value Is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 
8-indicates analyte was found in the assodated blank 
J-lndlcates an estimated value below the required quantltatlon limit 

PRS 72fl3/87 FA Data Report 

D-compound Identified In an analysis at a secondary dilution factor 
RE-Indicates a reanalysis 

NS-No Standard 
(R)-Indicates qualified rejected during data validation 

(U)-Indlcates qualified non-detect during data validation 
(UJ)-Indicates qualified estimated non-detect during data validation 

(J/UJ)-Indlcates qualified positive and non-detect during data validation 

\. 
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Table 7 -Volatile 0 

Notes: 

Interval Depth In feet below ground surface 

•-represents a duplicate soil sample 
Bold indicates detected above guideline criteria 

U-indicates not dete<;!ed at or above the laboratory reporting limit. 
The associated numberlcal value Is the sample quantitatlon limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B-indlcates analyte was found in the associated blank 

J-indlcates an estimated value below the required quantltatlon limit 

PRS 72/73/87 FA Data Report 

I 
0-comp!Jund Identified In an analysis at a secondary dllptlon factor 
RE-Indlcates a reanalysis I 

I 

NS-No Standard 

(R)-Indicates qualified rejected during data validation 

(U)-Indicates qualified non-detect during data validation: 

(UJ)-Indicates qualified estimated non-detect during dat~ validation 

(JIUJ)-indlcates qualified positive and non-detect during data validation 
. i 

I 
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Table 7 -Volatile 

Notes: 
Interval Depth In feet below ground surface 

*-represents a duplicate soil sample 
Bold indicates detected above guideline criteria 

cal Results 

U-indicates not detected at or above the laboratory reporting limit. 
The. associated numberical value Is the sample quantitatlon limit 

E-lndicates dr tected beyond the calibration range and subsequently analyzed at a dilution 
B-indicates analyte was found in the associated blank 
J-indicates an estimated value below the required quantltation limit 

PRS 72/73/87 FA Data Report 

D-compound Identified In an analysis at a secondary dilution factor 
RE-lndlcates a reanalysis 

NS-No Standard 

(R)-indicates qualified rejected during data validation 
(U)-lndlcates qualified non-detect during data validation 

(UJ)-lndicates qualified estimated non-detect during data validation 

(JIUJ)-indicates qualified positive and non-detect during data validation 
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Table 7 -Volatile 0 

Notes: 

Interval Depth In feef below ground surface 

·-represents a duplicate soil sample 

Bold Indicates detected above guideline criteria 

U-indlcates not detected at or above the laboratory reporting limit. 

The associated numberical value Is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte w,as found In the associated blank 

J-lndicates an estimated value below the required quantitation limit 

PRS 72173/87 FA Data Report 

D-compound Identified In an analysis at a secondary factor 

RE-Indicates a reanalysis 1 

NS-No Standard 
1
1 

(R)-indicates qualified rejected during data validation 

(U)-Indi~tes qualified non-detect during data validation ! 

(UJ)-indicates qualified estimated non-detect during data validation 
I 

(J/UJ)-Indicates qualified positive and non-detect during data validation 

I 
' 
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Table 7 -Volatile 
MoundRisk-~~~~~--~~;_~--~~~-4~~~~~~~~~~~~~--~~~~~ 

Based 

Notes: 
Interval Depth In feet below ground surface 

•-represents a duplicate soil sample 
Bold indicates detected above guideline criteria 

Guideline 

U-indicates not detected at or above the laboratory reporting limit. 
The associated numberlcal value Is the sample quantitation limit 
E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

6-indicates analyte was found in the associated blank 

J-indicates an estimated value below the required quantitatlon limit 

PRS 72f!3/87 FA Data Report 

0-compound Identified In an analysis at a secondary dilution factor 
RE-Indicates a reanalysis 

NS-No Standard 
(R)-indicates qualified rejected during data validation 
(U)-Indlcates qualified non-detect during data validation 
(UJ)-indlcates qualified estimated non-detect during data validation 

(J/UJ)-indicates qualified positive and non-detect during data validation 
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Table 7 -Volatile 0 

Notes: 

Interval Depth In feet.below ground surface 
•-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

U-lndicates not detected at or above the laboratory reporting limit. 
The associated numberical value Is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

s:lndicates analyte was found in the associated blank 

J-indicates an estimated value below the required quantltallon limit 

PRS 72173/87 FA Data Report 

I 

D-compound Identified In an analysis at a secondary dll~tlon factor 
RE-Indlcates a reanalysis · 

NS-No Standard 

{R)-Indicates qualified rejected during data validation 
I 

(U)-Indlcates qualified non-detect during data validation 1 

(UJ)-indicates qualified estimated non-detect during datJ validation 

· (J/UJ)-indicates qualified positive and non-detect during data validation 

I 
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Table 7 -Volatile 0 

Notes: 
Interval Depth In feet below ground surface 
*-represents a duplicate soil sample 
Bold Indicates detect~d above guideline criteria 

U-lndicates not detected at or above the laboratory reporting limit. 
The associated numberical value Is the sample quantitatlon limit 
E-lndicates d~tected beyond the calibration range and subsequently analyzed at a dilution 
B-lndicates analyte was found in the associated blank 
J-indicates an estimated value below the required quantitation limit 

PRS 72173/87 FA Data Report 

D-compound Identified In an analysis at a secondary dilution factor 
RE-Indlcates a reanalysis 
NS-No Standard 

(R)-Indicates qualified rejected during data validation 
(U)-indlcates qualified non-detect during data validation 

(UJ)-indicates qualified estimated non-detect during data validation . 
(J/UJ)-Indlcates qualified positive and non-detect during data validation 
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Table 7-Volatile 

Notes: 

Interval Depth in feet below ground surface 

·-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

U-indicates not detected at or above the laboratory reporting limit. 

The associated num~erical value is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found in the associated blank 

J-indicates an estimated value below the required quantitation limit 

PRS 72173/87 FA Data Report 

I 
0-compound identified in an analysis at a secondary dilution factor 

RE-indicates a reanalysis \ 

NS-No Standard 

(R)-indicates qualified rejected during data validation I 
(U)-indicates qualified non-detect during data validation ! 
(UJ)-indicates qualified estimated non-detect during data ~alidation 
(J/UJ)-indicates qualified positive and non-detect during d~ta validation 

I 
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Table 7 -Volatile 0 

Notes: 

Interval Depth in feet below ground surface 

•-represents a duplicate soil sample 

Bold Indicates detected above guideline criteria 

cal Resutls 
Mound Risk­

Based 
Guideline 

U-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found in the associated blank 

J-indicates an estimated value below the required quantitation limit 

PRS 72173/87 FA Data Report 

D-compound identified in an analysis at a secondary dilution factor 

RE-indicates a reanalysis 

NS-No Standard 

(R)-indicates qualified rejected during data validation 

(U)-indicates qualified non-detect during data validation 

(UJ)-indicates qualified estimated non-detect during data validation 

(J/UJ)-indicates qualified positive and non-detect during data validation 
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Table 7-Volatile 

Notes: 

Interval Depth in feet below ground surface 

•-represents a duplicate soil sample 

Bold indicates detectet:l above guideline criteria 
U·indicates not detected at or above the laboratory reporting limit. 

The associated numberical value Is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B·indicates analyte was found in the associated blank 
J·indicates an estimated value below the required quanlltation limit 

PRS 72173/87 FA Data Report 

'. ·~ •• '1· '> 

D-compollnd identified in an analysis at a secondary dilut~on factor 

RE·indicates a reanalysis 

NS·No Standard 
{R)·Indlcates qualified rejected during data validation 
(U)·indicates qualified non-detect during data validation , 

(UJ)-indlcates qualified estimated non-detect during data ~alidation 
(J/UJ)·indicates qualified positive and non-detect during d~ta validation 
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Table 7-Volatile 

Notes: 

Interval Depth in feet below ground surface 

•-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

U-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

E-lndicates dt>tected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found in the associated blank 

J-indicates an estimated value below the required quantitation limit 

PRS 72173/87 FA Data Report 

D-compound Identified in an analysis at a secondary dilution factor 

RE-indicates a reanalysis 

NS-No Standard 

(R)-indicates qualified rejected during data validation 

(U)-indicates qualified non-detect during data validation 

(UJ)-indicates qualified estimated non-detect during data validation 

(J/UJ)-indicates qualified positive and non-detect during data validation 
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Table 7 -Vol'atile 

Interval Depth in feet below ground surface 

•-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

cal Resutls 
Mound Risk­

Based 
Guideline 

U-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found In the associated blank 

J-indicates an estima~ed value below the required quantltation limit 

PRS 72/73/87 FA Data Report 

0-compound identified in an analysis at a secondary 

RE-indicates a reanalysis 

NS-No Standard 

(R)-Indicates qualified rejected during data validation 

(U)-indicates qualified non-detect during data validation 

(UJ)-indicates qualified estimated non-detect during da\a validation 

(J/UJ)-indicates qualified positive and non-detect during data validation 
I 
I 
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Table 7-Volatile 0 

Notes: 

Interval Depth in feet below ground surface 

•-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

U-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found in the associated blank 

J-indicates an estimated value below the required quantitation limit 

PRS 72/73/87 FA Data Report 

0-compound identified In an analysis at a secondary dilution factor 

RE-indlcates a reanalysis 

NS-No Standard 

(R)-indicates qualified rejected during data validation 

(U)-indicates qualified non-detect during data validation 

(UJ)-indicates qualified estimated non-detect during data validation 

(JIUJ)-indicates qualified positive and non-detect during data validation 
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Table 7 -Volatile 

Notes: 

Interval Depth in feet ;below ground surface 

*-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

U-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found in the associated "blank 
' J-indicates an estimated value below the required quantitation limit 

PRS 72173/87 FA Data Report 

000267 

r;>-compound identified in an analysis at a secon<;~ary dilution factor 

RE-indicates a reanalysis ! 
NS-No Standard : 

(R)-Indicates qualified rejected during data validation 
I 

(U)-indicates qualified non-detect during data valjdatlon 

(UJ)-indicates qualified estimated non-detect dufing data validation 

(J/UJ)-indicates qualified positive and non-detect\during data validation 

v' 
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Table 7 -Volatile 

Notes: 

Interval Depth in feet below ground surface 

•-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

U-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found in the associated blank 

J-indlcates an estimated value below the required quantitatlon limit 

PRS 72173/87 FA Data Report 

D-compound Identified in an analysis at a secondary dilution factor 

RE-indicates a reanalysis 

NS-No Standard 

(R)·indicates qualified rejected during data validation 

(U)·indicates qualified non-detect during data validation 

(UJ)-indicates qualified estimated non-detect during data validation 

(J/UJ)-indicates qualified positive and non-detect during data validation 
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Notes: 

Interval Depth In feet below ground surface 

*-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

V-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found In the associated blank 

J-indicates an estima\ed value below the required quantitatlon limit 

PRS 72f73/87 FA Data Report Page 21 of 32 



Table 7-Volatile 

Notes: 

Interval Depth in feet below ground surface 

·-represents a duplicate soil sample 
Bold Indicates detected above guideline criteria 

U-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently ana.lyzed at a dilution 

B-indicates analyte was found in the associated blank 

J-indicates an estimated value below the required quantitation limit 

PRS 72/73/87 FA Data Report 

0-compound identified in an analysis at a secondary dilution factor 

RE·Indicates a reanalysis 

NS-No Standard 

(R)·indicates qualified rejected during data validation 

(U)-indicates qualified non-detect during data validation 

(UJ)-indicates qualified estimated non-detect during data validation 

(J/UJ)-indicates qualified positive and non-detect during data validation 
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Table 7-Volatile 0 

Notes: 

Interval Depth in feet below ground surface 

*-represents a duplicate soil sample 

Bold indicates detecter. above guideline criteria 

cal Resutls 

V-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found in the associated blank 

J-indicates an estima\ed value below the required quantitation limit 
I 
I 

PRS 72n3/87 FA Data Report 

· ••. • ... ./J' 

p •• :.~ • -~ • ,; ~~ ;~ ~ .=:,~<~.;~ .. 

I 
D-comr;>ound identified in an analysis at a secondary dilution factor 

RE-Indicates a reanalysis 

NS-No Standard 

(R)-indicates qualified rejected during data validation i 
(U)-indicates qualified non-detect during data validation 

(UJ)-indicates qualified estimated non-detect during data validation 

(J/UJ)-indicates qualified positive and non-detect during data validation 

I 
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Table 7 -Volatile 

Notes: 

Interval Depth in feet below ground surface 

•-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

U-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

E-lndicates d(!tected beyond the calibration range and subsequently analyzed at a dilution 

8-indicates analyte was found in the associated blank 

J-indicates an estimated value below the required quantitation limit 

PRS 72173/87 FA Data Report 

D-compound Identified in an analysis at a secondary dilution factor 

RE-Indicates a reanalysis 

NS-No Standard 

(R)-indicates qualified rejected during data validation 

(U)-indicates qualified non-detect during data validation 

(UJ)-indicates qualified estimated non-detect during data validation 

(J/UJ)-indicates qualified positive and non-detect during data validation 
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Notes: 

Interval Depth in feet' below ground surface 

·-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

U-indicates not detected at or above the laboratory reporting limit. 
I 

The associated numberical value is the sample quantitation limit 
I . 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 
I 

B-indicates analyte was found in the associated blank 

J-indicates an estim~ted value below the required quantitation limit 

i 
PRS 72173/67 FA Da~a Report 

! 
0-compound identified in an analysis at a secondary dilution factor 

RE-indicates a reanalysis J 

NS-No Standard I 
(R)-indicates qualified rejected during data validation 

(U)-indicates qualified non-detect during data validation 

(UJ)-indicates qualified estimated non-detect during d~ta validation 

(J/UJ)-indicates qualified positive and non-detect durirlg data validation 
I 

I 
I 
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~Table 7 -Volatile 0 

Notes: 

Interval Depth in feet below ground surface 

·-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

cal Resutls 

U-indlcates' not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found in the associated blank 

J·indicates an estimated value below the required quantitation limit 

. PRS 72/73/87 FA Data Report 

D·compound Identified in an analysis at a secondary dilution factor 

RE·Indicates a reanalysis 

NS·No Standard 

(R)·indlcates qualified rejected during data validation 

(U)·indicates qualified non-detect during data validation 

(UJ)·indicates qualified estimated non-detect during data validation 

(J/UJ)·indicates qualified positive and non-detect during data validation 
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Notes: 

Interval Depth in feet below ground surface 

·-represents a dupliCate soil sample 

Bold indicates detected above guideline criteria 

U-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

~ .. ~:.~~~~·~ . 
~ 

~.::. 

E-lndicates detected, beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found in the associated blank 

J-indicates an estim~ted value below the required quantitation limit 

PRS 72n3187 FA Data Report 

I . ! 
0-compound identified in an analysis at a secondary dilution factor 

RE-indicates a reanalysis ! . I 
NS-No Standard . I 
(R)-indicates qualified rejected during data validation i 
(U)-Indicates qualified non-detect during data validation 

(UJ)-indicates qualified estimated non-detect during dkta validation 

(J/UJ)-indicates qualified positive and non-detect duri~g data validation 
. I 

I 
I 
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Table 7-Volatile 0 cal Resutls 

MoundRisk-~~~~~~~~;---~~~~--4-~~~--~~~~~~~~----~~~~~--~ 
Based 

Notes: 

Interval Depth in feet below ground surface 

*-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

Guideline 

U-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found in the associated blank 

J-indicates an estimated value below the required quantitation limit 

PRS 72173/87 FA Data Report 

D-compound identified in an analysis at a secondary dilution factor 

RE-indicates a reanalysis 

NS-No Standard 

(R)-indicates qualified rejected during data validation 

(U)-indicates qualified non-detect during data validation 

(UJ)-indicates qualified estimated non-detect during data validation 

(J/UJ)-indicates qualified positive and non-detect during data validation 
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Table 7-Volatile 0 

Notes: 

Interval Depth in feet ,below ground surface 

•-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

U-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

E-lndicates detected beyond th·e calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found in the associated blank 

J-indicates an estimated value below the required quantitation limit 

PRS 72n3/87 FA Data Report 

I 
0-compound identified in an analysis at a secondary di,lution factor 

RE-indicates a reanalysis 

NS-No :standard 

I 

(R)-indicates qualified rejected during data validation l 
(U)-indjcates qualified non-detect during data validatio~ 

(UJ)-indicates qualified estimated non-detect during dafa validation 

(J/UJ)-indicates qualified positive and non-detect during data validation 

! 
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Table 7-Volatile 0 

Notes: 

Interval Depth in feet below ground surface 

•-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

U-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found in the associated blank 

J-indicates an estimated value below the required quantitation limit 

PRS 72173/87 FA Data Report 

D-compound identified in an analysis at a secondary dilution factor 

RE-Indlcates a reanalysis 

NS-No Standard 

(R)-indicates qualified rejected during data validation 

(U)-indicates qualified non-detect during data validation 

(UJ)-indicates qualified estimated non-detect during data validation 

(J/UJ)-indicates qualified positive and non-detect during data validation 

v 
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Table 7-Volatile 

' 
Interval Depth in feet below ground surface 

·-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

U-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

0 M•' .~. ·: 

~-:·. ~ :~ 

. ~. '' ... ~! 

E-lndicates detected ~eyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found in the associated blank 

J-indicates an estimated value below the required quantitation limit 

PRS 72/73/87 FA Data Report 
• I 

0-compound identified in an analysis at a secondary 

RE-Indicates a reanalysis 

NS-No Standard 

(R)-indicates qualified rejected during data validation , 

(U)-Indicates qualified non-detect during data validation I 
(UJ)-indicates qualified estimated non-detect during data validation 

(J/UJ)-indicates qualified positive and non-detect during: data validation 

I 
' 
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Table 7 -Volatile 

Notes: 

Interval Depth in feet below ground surface 

*-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

U-indicates not detected at or above the laboratory reporting limit. 

The associated numberical value is the sample quantitation limit 

E-lndicates dbtected beyond the calibration range and subsequently analyzed at a dilution 

B-indicates analyte was found in the associated blank 

J-indicates an estimated value below the required quantitation limit 

PRS 72n3/87 FA Data Report 

D-compound identified in an analysis at a secondary dilution factor 

RE-indicates a reanalysis 

NS-No Standard 

(R)-indicates qualified rejected during data validation 

(U)-indicates qualified non-detect during data validation 

(UJ)-indicates qualified estimated non-detect during data validation 

(J/UJ)-indicates qualified positive and non-detect during data validation 
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Table 7 -Volatile 0 

Notes: 

Interval Depth in feet below ground surface 

·-represents a duplicate soil sample 

Bold indicates detected above guideline criteria 

U-lndicates not detected at or above the laboratory reporting limit. 

The associated num~erical value is the sample quantitation limit 

·i ... , 

·~·":.·: .~·~ . 

E-lndicates detected beyond the calibration range and subsequently analyzed at a dilution 

8-lndicates analyte was found in the associated blank 

J-indicates an estimated value below the required quantitation limit 

PRS 72/73/87 FA Data Report 

: ~.' \·~~t~ ~~J. ·~ 
' . 

~· .; .. ~. t 

I 

0-compound identified in an analysis at a secondary dilution factor 
. I 

RE-indicates a reanalysis I 
NS-No Standard 1 

(R)-indicates qualified rejected during data validation 1 

(U)-indicates qualified non-detect during data validatioh 

(UJ)-indicates qualified estimated non-detect during dJta validation 
' (J/UJ)-indicates qualified positive and non-detect during data validation 

I 

I 
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FIGURES 
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APPENDIX D 

BORING LOGS 



01011.031.071 
Water Quality Systems 
S. Parfitt (Not a Geologist) 

BORING LOG 

~ 
Cl 

NORIHING: 
EASTING: 
DEPTII TO WATER (bgs): 
TOTAL BORING DEP'IH (bgs): 

DRJIL MI!TIIOD: 
36' SITE TYPE: Well ( 

Plezo. 

UTHOLOGIC DESCRIPTION 

,-

Geoprobe 
Boring ( x) 
Other: 

-------I.> 
-~-- ------ -- ------~------ ----- ----



n:y 
01011.031.071 
Bowser-Momer 

1....f!!!!k 

~ 
8 
~ 

t---~-+-+--1 -~-

BORING LOG 

E.I...EV. (GRND): 

NORTIDNG: 
F.ASTING: 
DEPTH TO WATER (bgrJ): 
TOTAL BORING DEPTH (bgrJ): 

DRllLMEffiOD: H.S.A. 
36' SITE TYPE: Well ( ) Boring ( x) 

Piezo. Other: 

UTHOLOGIC DJ!SCRIPTION 



BORING LOG 
[SITEm: TF73 

ICLIENT. tsVVAIIMOUna EU\1. (GRND): (TOCf: IPage 2 of2 

ISITENAME: TFV NORTIIING: DATE: 'lle!llOOl 
NO.: 0101L032.071 EASTING: 

lnvniThlr.CQ.: Bowser-Morner DEP'JH TO WATI!R (bga): DRll.L METIIOD: !:!.§A 
r or.rnm BY: L. Funk TOTAL BORING DEP'JH (bga): 36' SITE TYPE: Well ( ) 8oriDg ( x) 

Plew. ( ) Other: 

~~~ ~ tl 
~~~-· 11 ,.,..,,v., ~ 

(II) 

~ 8 ~ 
~ liTHOLOGIC DESCRIPT10N 

~ 8 
~ 

FROM TO (II) Pm 

X Gny lsandyclay dine r ~ moist; soft; 

30 7 pbslicily; 

30 lAB ~ wi1b. in=asing • 'gravd; 

1.1' lAB l lint und; saturated; 

34 

34 X lAB~; 

36 IAI -mcowm ~ ' smd; saturated; 

"'" .. ~""""' 

. 



01011.031.071 
Water Quality Systems 
S. Parfitt (Not a Geologist) 

~ 
e 
~ 

t------r----+---t---1- -~ 

-LEGEND 

BORING LOG 

. (GRND): 

NORTIIING: 
EASTING: 
DEPIH TO WATER (bgs): 
TOTAL BORING DEPIH (bgs): 

DRilL ME1HOD: Geoprobe 
30' SITE lYPE: Well ( Boring ( x) 

Piezo. Other. 

UTHOLDGIC DESCRIP110N 

~ ---------1-



Ol011.0Jl.071 
Bowser-Momer 
L. Funk 

BORING LOG 

NOR TiliNG: 
EASTING: 
DEPTII TO WATER (bga): 
TOTAL BORING DEPTII {bga): 

DRilL MElliOD: H.SA 
38' SITE TYPE: Well ( ) Boring ( 1:) 

Piao. Other: 

U71IOLOGIC DI!SCJIJP110N 



BORING LOG 
(SITE ID: TF75 

ICUENT DVVAIIMOUOO l!lJN (GRND}: {ToC): IPaQe 2 ot2 

[srrE TFV NORlHING: DATE: 7/tll/lOOl 

I;;;,;;~G ·. 01011.031.071 EAS11NG: 
&o--Momer DEPTII TO WATER (bg,l): DRilL MElHOD: H.S.A. co .. 

r nr.l'Wn BY: L. Funk TOTAL BORING DEPTII (bg,l): 38' SITE. 'li'PR: Well ( ) Boring ( s) 
Piezo. ( ) Other. 

l li ~ tl 
SAJIPLEINII!RVAL ~ 

(JIJ 8 ~ 
~ UfHOLOG/C DI!SC1UP710N 

~ 8 i 

I 
FROM ro (JIJ 0 PW 

PID=0.7 Gny [AI aboYc with 118" sandy gnwl scam; 

30 FID=0.8 

30 [AI 'scam; 

32 

PID=0.3 Gny [siltwilhday ' sand; moist; finn; low pl.aslicity; 

FID=0.4 

34 o:r [AI aboYc; 

FliP2 [A13L............,.. cobbles 

[AI 34.6'-lilty clay; slighdy moist; bani; r plaaUcity; 

36 1.1' Gny IGnvdly clay; 

AI'"'~'"- ' cobble, 1hta ...,. 

I gmd; wet; loosC; uiUntcd zone; 

'llnR..uno 

. 

LEGEND 



BORING LOG 
lsrr~m: TF76 

!CLIENT: BWXT/Mound EI..E.V. (GRND): (fOC): IPage 1 of1 
Ism· !IT NORTIIING: DATE: ~ 
'"~·~· . 01011.031.071 EASTING: 
mmilNGCO.: Water Q!!!!i!I Svstems DEP'IH TO WATER (bg!l): DRIIL MElliOD: Geoprobe 
· nr..r..Pn BY: S. Parfitt ~ot a Geolo2ist} TOTAL BORING DEP'IH (bg!l): 16' SITE 'IYPE: Well ( ) Boring ( x) 

Piezo. ( ) Other: 

H ~ ~ 
1

SAMPU INTERVAL 8 ~ 
~ (JIJ 

~ UTHOLOGJC DI!SCRIPTION 
~ 

'-I 

l!:: 8 
-~--- - ---------------------------------

------ -- ---- ---· --
1:j 

FROM TO (JIJ 0 PID 

3.' Light brown Asphalt and I and pebble IIIJb..basc; 

IAI 1.0'-silty clay; 

4 At 3.0'-sandy silt; 

4 4.0' PID=l2.4 Ught" !Silty clay • gravd; moist; fum; 

As above; 

Gray I At 9 .0' -Gray silty clay •mcdiwn~l; : f!PlY molding; . moist; 

11 4.0' Gray I Silty clay wilh • gravd; moist; fum; 

16 !Shale. '• 
iNo I"CCO\U)', 



SAMPLE INTERVAL 
(/IJ 

01011.032.071 
Bowser-Momer 
M. Stefanoff 

BORING LOG 

NORlHING: 
EASTING: 
DEP'IH TO WATER (bgs): DRilL METIIOD: H.SA 
TOTAL BORING DEP'IH (bgs): 40' SITE TYPE: WeU ( ) Boring ( x) 

~s 
l 

Piezo. Other: 

LITHOLOGIC Dl!SCIUPI10N 

- -- ~ --------------~--

f ® 
~=: 
==~ 
:::~-- ..... ····················· ··-····························· ······························ .... 



BORING LOG 
lsrrE ID: TF77 

ICUIDIT: DVVA IIVIOUOC ELEV. (GRND): (fOC): !Page 2 of2 

I SITE ITY NORTHING: DATE:~ 

!l'KUJ.CLJ 01011.032.071 EASTING: 
lnRIUJNG CO.: Bowser-Momer DEP1H TO WATER (bg!l): DRllLMETIIOD: H.SA 
r nr.r.Jm BY: M, Stefanotr TOTAL BORING DEPTII (bg!l): ~ SITE lYPE: Well ( ) Boring ( 1:) 

Piezo. ( ) Other: 

IIi ~ tl 
I !UMPU! INTI!RVA. ~ 

(10 8 ~ 
~ 

UTHOLOG/C DESCJIJPIION 

! 8 

1'1WM TO (jiJ 0 PID 

30 1.7' •gray ISihycby '~-I MI. fm~ I mecium --• I grawl; very moist; soft; high 

plasticily; 

32 lAs above; 

34 ~ 

34 0.7' ~ PID=O As above; 

~ 
0.6' •gray lsihycby ' sand; wet; soft; 

38 FID=S 

0.3' ILow recovery, silty . lgnw:l, I zone I 39' 

l11n"'-An,. 

. 

LEGEND 
IGJo ptk Soil 1jlp< 

~ tnn 
'18Jld and gnvd satumted"""" 



SAMPLE INTERVAL 
qq 

01011.031.071 
Bowser-Momer 
M Stefanotr 

LEGEND 

BORING LOG 

NORlHING: 
EASTING: 
DE.P'IH TO WATER (bgs): 
TOTAL BORING DE.P'IH (bgs): 

(fOC): 

DRll.L MElHOD: H.SA. 
37' SITE lYPE: Well ( ) Boring ( x) 

Piezo. Other. 

UTHOLOG/C DESCIUP110/V 



BORING LOG 
fSITEm: TF78 

ICUENI': DVYAIIMOUna El..J!V (GRND): -(i'()Cf l£'ag~ 2 of2 

ISITENAME: ITY NOR TiliNG: DATE:~ 

I.I"KUJ.r.\..:1 NO.: 010ll.03Z.07l EASTING: 
lnRIT J JNG CO.: Bowser-Momer DEPTII TO WATER (bga): DRD.LMEmOD: H.SA 
II flC'.GFn BY: M SteranoiT TOTAL BORING DEPTII (bgs): 37' SITE 1YPE: Well ( ) Boring ( x) 

Piezo. ( .) Other. 

i li ~ t} 

I SAMPLE INTl!JlV AL ~ 
{II) l 8 ~ ~ UTHOLOG/C DESC/UPTION 

~ 8 i 

~ 
\::i 

FROM TO {II) 0 -=3 30 ~olive gray lAs above; very moist; medium plasticity; 

1.8' 

I 
[~above; moist; 

34 

34 1.7' lAs above with limestone cobble r; 

0.5' ILow recovery, I gravel. 7.0', I zone; 

~OB-37. 



01011.031.071 
Bowser-Momer 
L. Funk 

BORING LOG 

NORTHING: 
EASTING: 
DF.PTI:I TO W A TE.R {bg!): DRJILMETIIOD: H.SA 
TOTAL BORING DEPIH (bg!): 36' SITE 'IYPE: Well ( ) 8oriog ( :s:) 

Piezo. 

UTHOLOGJC DESCRIPTION 

~----- --- --~------~~---

~ 
~ 

~ ® 
-::: 

~-......................................................... ········ ........................... . 



BORING LOG 
.(Sriim: TF79 

rT fl>l>JT· I:JVYA 1/MOUTIQ EI.EV. (GBND): ('I'I::q: IPage 2 af2 

~~~ :m NOR1HINfr. DATE: 7n81200t 

~';n IJNG CO.: 
Ol011.0Jl.07l EASTINfr. 
Bowser;Momer DEPlll TO WATER. (bgB): DRilL MEmOD: f!.:§A 

r nr.r.Rn BY: L Funk TOTAL BORING DEPlll (bgB): H: Sl'lE TYPE: Well ( ) Boring ( x) 
Piezo. ( ) Other: 

ii I rJ 
SAMPU! INIERYJIL ~ (Jtl 8 ~ urHOLOGIC IJESCBIP110N 

! ll.i 8 

FROM ro (JtJ 0 PlD 

JO l.T PID=2.3 gray Anbow wilh lfl• P......... - : 31.0'; 

Jl FID=3.4 

0.4' ~ ~. sandy day; Vf1'j moist; aofl;. 1 pbslicity; 

34 

34 PID=l.9 laa,ey sand wilb. t Mb grawl; WI)' moisl; 

~.2 I.At 34S4y day wilh sand; fitm; low~ 

36 I .At 3SS -ADd lllld JDCdimn l gJlMII; UIUntcd; looee; 

PO'A.'II: lr' 

... 

. . 



010ll.03l.071 
Water Quality Systems 
S. Parf1tt !Not a Geologist) 

PID 

BORING LOG 

ELEV. 
NOR1HING: 
EASTING: 
DEP'IH TO WATER (bgs): 
TOTAL BORING DE.P'IH (bgs): 

(TOC): 

DRJLL METIIOD: 
30.5' SITE TYPE: Well ( 

UTHOLOGlC DESCRIPTION 

Geoprobe 
Boring (J:) 



----11----- --

01011.032.071 
Bowser-Momer 
M. Stefanoff 

BORING LOG 

NOR1HING: 
EASTING: 
DEPTII TO WAlER (bgs): 
TOTAL BORING DEPTII (bgs): 

DRllL METIIOD: H.SA 
~ SITE TYPE: Well ( ) Boring ( x) 

Other: 

UTHOLOGJC DESC/UPT10N 



BORING LOG 
rsrrEID: TF81 

ICUEN1': I'VYA f/Mound ElEV . (GRND): (fOC): !Page 2 of2 

!SITE NAME: TFV NORlHING: DATE: 7/12/2001 

lt'KUJ.t;L:l NO.: 0&011.032.071 EASTING: 
.nlllll Thlr. co : Bowser-Momer DEPTII TO WATER (bgs): DRnLMEmOD: H.S.A. 
r f)("£Wn BY: M, StefanofT TOTAL BORING DEP'IH (bgs): 33' SITE TYPE: WeD ( ) Boring ( x) 

Piezo. ( _ ) Other: 

~If ~ 'l:l 
!SAMPLE INTERVAL ~ 

(/11 ~ 8 ~ ~ LITHOLOGIC DESCRIPTION 

~ 8 

FROM ro (10 

··~ 
0.9' SY312 •gray lAs above; 

30 

30 0.6' l~.ow recovery, r; 

IJ?nn.:n r1 

1.0' !Coarse sand and~ saturated t32.'; 

ll?nn_.,., r1 



OlOll.OJl.07l 
Bowser-Momer 
M Steranolf 

BORING LOG 

NOR111ING: 
EASTING: 
DEYIH TO WATER (bgll): DRnLMEmOD: H.SA 
TOTAL BORING DEPTI:I (bgs): 30' SITE lYPE: Well ( ) Boring ( s:) 

Piezo. 

UTHOLOGIC DI!SCII1Pl'10N 

--~-~~~· --"·---- ---------" _____ "_ --" 
-~- "----------



BORING LOG 
lsrrE-ID: TF82 

ICI.JENT ELEV (GRND): (fOC): !Page 2 of2 

I SITE n:y NORTim!G: DATE:~ 

1r11.uJr.\.-1 · 01011.032.071 EASTING: 
IDRH 1 JNG CO.: ~wser-Momer DEPTII TO WATER (bga): DRRLMEmOD: ~ 
r or.r.Fn BY: M. Stefanofr TOTAL BORING DEP1H (bgs): 30' SITE 1YPE: Well ( ) Boring ( x) 

Piezo. ( ) Other: 

li ~ tl 
!SAMPLE INTERVAL ~ 

(/II 8 ~ 
~ LITHOLOGIC DESCRIPTION 

~ 8 
~ 

FROM 1'0 Jill 0 PID 

1.8' - 5Y3/2 olive gray IABabovc; . 

!At 29.5'~ und '• 
lllnR-~n ll' 



01011.031.071 
Bowser-Momer 
M. Stefanoff 

t.EGEND· 

BORING LOG 

El.EV. 

NORTHING: 
FASTING: 
DEPTII TO WATER (bga): 

TOTAL BORING DEPTII (bgs): 
DRRL .ME"IHOD: H.SA 

31' SITETYPE: WeD( ) Boriog(:a:) 
Piezo. Other: 

IJIHOLDGIC DESCRIP110N 



BORING LOG 
ISITEID: TF83 

ICllENf: cvvA.TIMound El.EV. (GRND): (fOC): Lf'!ge 2 of2 
!SITE NAME: TFV NORTHING: DATE: 711112001 
IJ'KUJ~t.;l NO.: 010l1.032.071 E.ASTING: 
mm I mr. CO.: Bowser-Momer DEPTH TO WATER (b&JI): DRH.L METHOD: H.SA 
. f)(".Glill BY: M StefanofT TOTAL BORING DEPTH (b&JI): 31' SITE lYPE.: WeD ( ) Boring ( x) 

Piezo. { ) Other: 

H ~ tl 
SAMPLE INTI!.RVAL 8 ~ 

~ (/IJ 

~ LITHOLOGIC DESCRIP170N !:! 8 
~ 

FROM TO (/IJ ·-..:. 28 1.3' 'gny As I Mottling. ·29.0'; ., 

30 w/ ·mottling 

30 1.2' 1coarsc I gJ3VCI, ,, 
IROR-110' 

-· 



01011.031.071 
Bowser-Momer 
M. Stefanoff 

BORING LOG 

ELEV. (GRND): (TOC): 

NOR1HING: 
EASTING: 
DEP'IH TO WAlER {bg;g): DRllL ME1HOD: H.SA 
TOTAL BORING DEP'IH (bgs): 33' SITE TYPE: Well ( ) Boring ( x) 

Piezo. Other: 

liTHOLOGIC DI!SCRIPTION 

---- ~-------~--------- --------

l 
~ 
:::: .................... ·····································. ····················· ... . 



BORING LOG 
lsrrE ID: TF84 

ICilENI. tsVYA f/Mound EI..Ev. (GRND): (fOC): IPaQe 2 of2 

lsiTENAME: TFV NORTHING: DATE: 1llll1l!l!l 
NO.: Ot01L031.07& EASTlNG: 

lnRTT I Thlr. CO.: Bowser-Momer DRP'IH TO WATER (bgs): DRllLMElHOD: H.S.A. 
r .nr.cwn BY: M, Stefanorr TOTAL BORING DEP111 (bgs): ~ Sill! TYPE: WeD ( ) Boring ( 1:) 

Piezo. ( ) _ Otber: 

; 

li ~ tl 
I SAMPLE INTERVAL i 8 ~ ~-

(10 i () 
UTHOLOGIC DJ!SCIIJPT10N 

~ 
·'-I 

8 

~ 
FROM TO (10 0 PID 

1.9' q~ny IAa :wilh I~ ,.; 

28 

28 1.8' •gray ISihycby : gt2\ld; few 

: cobblca; moist; soft; medium pbs1icity; 

0.5' !Low RCCM:ey, '"' c... .... ....., cobble, ; above; 

3l 0.4' !Low RCCM:ey, ~~~limestone ~bb, saturated 

34 

llnR.n n• 



SAMPLE INTERVAL 
(jfJ 

01011.032.071 
Bowser-Momer 
S. Parfitt (Not a Geologist) 

PID 

BORING LOG 

NOR TiliNG: 
F.ASTING: 
DEPTII TO WATER(bgs): 
TOTAL BORING DEPTII (bgs): 

(fOC): 

DRILLMETIIOD: H.SA 
30' SITE TYPE: Well { ) Boring (I) 

UTHOLOGIC DESCJIIPT10N 



01011.031.071 
Bowser-Momer 
L. Funk 

BORING LOG 

ELEV. 
NORTIIING: 
E.AS11NG: 
DF.P'IH TO WATER (bgs): 
TOTAL BORING DF.P'IH (bgs): 

DRRL METIIOD: ~ 
38' srm ITPE: Well ( ) Boring ( :a:) 

Other: 

UTHOLOGIC DI!SCRIPT10N 



BORING LOG 
lsrrEID: TF86 

ICUENT: t:IW1.1 IMO\.UlO ErnV (GRND): (TOC): IPage 2 _of2 

ISIIENAME: TFV NORlHING: DATE: 7117/1001 

NO.: 01011.031.071 EASTING: 
lmm T rur. co.: Bowser-Momer DEPTil TO WATER (bp): DRilL METIIOD: H.S.A. 
1Il)('.c.l10 BY: L. Funk TOTAL BORING DEP1H (bga): ~ STIE TYPE: WeD ( ) Boring ( x) 

Plezo. ( ) Other. 

li ~ t1 
SAMPLE INTI!JI.V AI.. ~ 

(/1) 8 ~ ~ LJTHOLOGIC DESCRJP170N 

~ 8 
~ 

FROM TO (/1) 0 PID 

T Gray lAs move; 

30 .Al 29.0'...-ty clay; moist; soft; r plaslicity; 

30 PIIFO Gray Clayey silt with amd; moist; soft; low plasticity; 

FID=O 

0.4' PID=l As abovl:; 

IAt ~') •••.. :cobbb; 

34 1.7' PIIFO Gray !Clayey silt with : llJ'&VCl and limcstonc cobbles; 

36 FID=O IAl 34.5'-<:0anc sand and gravel; WI)' moist; loose; 

36 38 T Browo I sand and medium :~with : loose clay; utunted; ' plasticity; 

il>nlL'>V no 

-. 

, ... 



SAMPLE INTERVAL 
(ft) 

01011.031.071 
Bowser-Momer 
S. Parfitt (Not a Geologbt) 

BORING LOG 

NORTIIING: 
EASTING: 
DEPTIITO WATER(bgs): DRDL METIIOD: 
TOTAL BORING DEPTII (bgs): 31' SITE TYPE.: Well ( 

Piezo. 

UTHOLOGIC DESCRIPTION 

~ :::: ...................... . 

H.S.A 
Boring {:t:) 
Otber: 



BORING LOG 
lsrrE ID: TF88 

CUENT: BWXT/Mound ELEV. (GRND): . (fOC): I Page 2 of2 

SirnNAME: TFV NORlHING: DATE: 711611001 
PROJECT NO.: 01011.031.071 EASTING: 
iDRll.lJNG CO.: Bowser-Momer DEPTII TO WATER (bgl): DRilL METIIOD: H.S.A 
IT flC'.r.Rn BY: S. Pvfltt ~ot a GeoiOI!ist) TOTAL BORING DEPTII (bgl): 31' SITE lYPE: Well ( ) Boring (:a:) 

Piezo. ( ) Other: 

~g ~ ~ 
SAMPLE INTERVAL l!: 8 ~ 

(/1) 8 ~ ~ 
~ UTHOLIJGIC DESCRJPTION 

::! "' !::! 8 
~ 

FROM ro (/1) 0 PID 

30 0.5' At32.0'~ gPvel, saturated Z011C 

31 IJ!OB-32.0' 

·-



Ol0ll.03l.07l 
Bowser-Momer 
M. Stefaooff 

BORING LOG 

NOR1HING: 
HASTING: 
DEP'IHTO WATER(bga): 
TOTAL BORING DEP1H (bga): 

DRllLMElHOD: H.SA 
32' SITE TYPE: WeD ( ) Boring ( x) 

Plezo. Other: 

UTHOLOGIC DESCRIP110N 



BORING LOG 
fsirEID: TF89 

ICUENT: tsVYAT/Mound PJ..F.V (GRND): "(Tbc): IPage 2 of2 

I SITE m NORTHlNG: DATE:~ 

Jl'KUJm.. l • !!!O!l03l.07! EASTING: 
lnRH.IlNG CO.: Bowser-Momer DEPTH TO WATER {bgs): DRR.LMETIIOD: !t§A 
r or..r.~m BY: M: StefanoiT TOTAL BORING DEPIH {bgs): n: SITE TYPE: Well ( ) Boring ( x) 

Piezo. ( ) Other: 

~~~ ~ tl 
l.uMPLH INTEII.YAL ~ 00 ~ a ~ UTHOLDGIC DESCJIIPTION 

~ ::lj a 
~ 

FROM ro 00 ·-= l8 O.S' 5Y3/1 !gr&y ~Low =ovcty, 1 above; 

leomc I andgrawl. • ; llilltllraiCd zone; 1.7' PII:F() 

32 FJD=() J101t.1? II' 



01011.032.071 
Bowser-Momer 
M. Steranoff 

BORING LOG 

NORlHING: 
E.ASTING: 
DEP'IH TO WATER {bg;!): DRllL METifOD: tl:§A 
TOTAL BORING DEP'IH {bg;!): 32' SITE TYPE: Well ( ) Boring ( x) 

Other: 

UTHOLDGIC DESCRIPTION 

11 
~ ® 

.11.. ................................................................................................. · 



BORING LOG 
lsiTE ID: TF90 

CUENT: DVVA rJMound EIEV. (GR.ND): (fOC): IPage 2 of2 
SITE TFV NORTIDNG: DATE: 7113/lOOt 
~KUJt!Li . 01011.032.071 E.ASllNG: 

nRTI I JNG CO.: Bowser-Momer DEPTII TOW ATER {bgll): DRllL ME1HOD: H.SA 
r.DGGJmBY: M Stefanolf TOTAL BORING DEPTH (bgll): 32' SITE TYPE: WeU { ) Boring (I) 

Piezo. ( ) Other: 

IIi ~ tl 
.~AUPIF nvn1RVAJ ~ 

(/1) 8 ~ ~ LITHOLOGIC DESCJllPTION 
~ 8 
~ 

FROM TO (/1) 0 P/1)_ 

28 1.4' 

I 
'gny As above; 

!At 29J1-vrzy moi-Jt I ~~~~ ' silly clay with ' .medium, 

. ._..,_.gravel, moist; soft; 

PID=O v Cl)' moi-Jt I silty clay with lsaodmdi!I':IVel: 

;Coarse lmdgmd. .. 'zone; 

32 F.O'R-1?0' 

,---··o 
IGtupli< I ~Typ< 

~ ~ 
lr. 0 oand aiul gnoveJ. I .... 



SAMPLE INI1!R.YAL 
(JIJ 

01011.03:Z.071 
Bowser-Momer 
L. Funk 

BORING LOG 

NORTHING: 
EAS11NG: 
DEPTII TO WATER (bgs): 
TOTAL BORING DEP111 (bgll): 

DRn.LMETIIOD: ~ 
31' SITE TYPE: Well ( ) Boring ( x) 

Piezo. Other: 

UT110LDGIC Dl!SCMPTION 



BORING LOG 
(SITE ID: TF91 

!CLIENT: tsWJI.TIMound ELEV (GRND): (IOC): IPage 2 of2 

ISITENAME: m NOR1HING: DATE: :zl!ml!!! 
NO.: 010ll.Oll.07l EASTING: 

lnRn I INr. CO.: Bowset--Momer DEPTII TO WATER (bgs): DRnLMErnOD: H.SA 
: DC..C..Rn BY: L. Funk TOTAL BORING DEPTII (bgJI): ll' SITE TYPE: WeD ( ) Boring ( 1:) 

Piezo. ( ) Other: 

~~~ 
-~ tl 

SAMPLE /NTI!RYAL ~ 
(10 

~ 8 ~ ~ U7HOLOGIC DESCRIPTION 

~ 8 
~ 

FROM ro (10 ·a.:. 18 2' Gray lAB l iron oD1aliOO. t 29.9'; 

30 

,Coarse aarul : clay; wet; soft; ' plastiaty; 

I zone; 

l>nR-1? ll' 

LEGEND 



BORING LOG 
!SITE ID: TF92 

CL.IFNI': I:SVV .11.1/MOURO ELEV. (GRND): . (TOC): IPage 1 of1 
srrnNAME: TFV NOR TiliNG: DATE: 711811001 
PROJFJ'T NO.: 010ll.032.07l EASTING: 
nvrr r oor. CO.: Water Qoali!! Svstems DEP1H TO WATER (bgs): DRllL MElHOD: G~robe 
. flC'.C.Pn BY: S. Parfitt ~ot a Geolo21st} TOTAL BORING DEP1H (bgs): !r Sfrn TYPE: Well ( ) Boring (I) 

· . Piem. ( ) _Other: 

i g 1 ~ 
: .•• UJ><P 17\JT1'.RVAT. i!: ~ 

(10 ~ ~ t ~ ~ 
UTHOI.DGTC DESCRIPT10N '4 

8 
~· ··-----··--- 1·- -- ---- --- ----- ~- ----- --------- - ·- 1--

-

FROJI TO (10 0 Pm 

0 12 

I 
~us I logged; 

12 3.0' Gny lsill:ycby • gmd; mois1; firm; 

Gnylsb sill:yclaywitb .grzvd; : gay moaling; moisl; finn; 

20 

20 4' Gny As above; 

FID=.S 

4' Gny !As·above· :from27 •• 
28 FID=l 

28 PID-"""2.4 Sbalcwitb lgmd; 

:gray 1At 28.5'-«ihy clay urith oh2t.,; mois1; finn; 

31 I At 3os-8ill:y clay witb ' gf3VCI; vay moist; I rig 

~OB-3 

- .. 



APPENDIX E 

PLAN CHANGES AND CORRECTIVE ACTION REPORTS 



Plan Change 

Project Name: PRS 72fT3/87 

Project Manager Stoll, Craig A 

Work Order: 01011.032.071 File Code: 5.2 

Date Initiated: 18-Jul-01 

Title: 001-Bentonite Chips required by Mark Gilliat (BWXTO) for deep 
borings 

Initiated by: Stoll, Craig A. 

Client: BWXTO 
-------------------...... ~ ......... ~!"""""" ........ ......------------- ---- ~-~ ---~~--~--

----~-- ---. -- RequirementS:- - · 
The quotation permitted the use of grout for sealing the borings. 

Variance: Date of Variance: 7/11/2001 

Per Mark Gilliat (BWXTO), the deeper borings for PRS 87 must be filled with coarse bentonite instead of the tremie pipe delivered grout. 

Corrective Action Report 18-Jul-01 Sample Collection Error $0.00 

Plan Change Notice 18-Jul-01 001-Bentonite Chips required by Mark $6,092.42 

Corrective Action Report 25-Jul-01 2 Shallow Boring $0.00 

Plan Change Notice 18-Jul-01 2 Extended Use of Geoprobe $0.00 

Corrective Action Report 26-Jul-01 3 Shallow borings (weathered bedrock) $0.00 

Corrective Action Report 26-Jul-01 4 Samples not collected. $0.00 

Corrective Action Report 27-Jul-01 5 Duplicate Sample ID $0.00 

Corrective Action Report 31-Aug-01 6 Offsite Radiological Analysis QNQC $0.00 

SubTotal of Changes $6,092.42 

Initial Funding Level $186,906.03 

Total: $192,998.45 

PM Approval Date:: 11-Jul-01 QAManager: Hom, Gordon H. 



Plan Change 

Project Name: PRS 72173/87 Work Order: 01011.032.071 File Code: 5.2 

Project Manager Stoll, Craig A. Date Initiated: 18-Jul-01 

Title: 002-Extended Use of Geoprobe Initiated by: Stoll, Craig A. 

Client: BWXTO 

---------------
-- ____ Requirements=------------------------------ -----------·-

The original proposal specified that Geoprobe would be used for 8 days for the shallow borings of 0 - 4 ft. 

Variance: Date of Variance: 7/1112001 

The Geoprobe completed the installation of the shallow borings early. Because several of the deep boring locations for PRS 87 were 
difficult to access with the truck mounted rig, it was suggested and agreed to by Dennis Gault (BWXTO) to use the Geoprobe for these 
holes. It was expected that the Geoprobe would be used for more than 8 days total. Because the daily Geoprobe cost is about half the 
cost of the truck mounted rig, the time saved on the truck mounted rig should offset the cost for the additional Geoprobe effort. 

Corrective Action Report 18-Jul-01 · Sample Collection Error $0.00 

Plan Change Notice 18-Jul-01 001-Bentonite Chips required by Mark $6,092A2 

Corrective Action Report 25-Jul-01 .2 ShaUow Boring $0.00 

Plan Change Notice 18-Jul-01 2 002-Extended Use of Geoprobe $0.00 

Corrective Action Report 26-Jul-01 3 Shallow borings (weathered bedrock) $0.00 

Corrective Action Report 26-Jul-01 4 Samples not collected. $0.00 

Corrective Action Report 27-Jul-01 5 Duplicate Sample ID $0.00 

Corrective Action Report 31-Aug-01 6 Offsite Radiological Analysis OAJQC $0.00 

SubTotal of Changes $6,092.42 

Initial Funding Level $186,906.03 

Total: $192,998:45 

PM Approval Date:: 11-Jul-01 QAManager: Hom, Gordon H. 



Corrective Action Report 

Project Name: PRS 72173/87 Work Order: 01011.032.071 File Code: 5.2 

Project Manager: Stoll, Craig A. Date Initiated: 18-Jul-01 

Title: 001-Sample Collection Error Initiated by: Stoll, Craig A. 

Client: BWXTO . 

--- ---~----- -------------------------------

Requirements: 
The soil samples from each location will be collected using hollow stem auger, direct push technology, or comparable drilling techniques, in 
accordance with manufacturer's procedures. For borings with VOCs as a contaminant of concern, the soil core will be initially screened with 
a photoionization detector (PI D) or flame-ionization detector (FlO), and a grab VOC sample will be eollected from the highest response area 
or the center of the core in the event there are no readings above background. One sample will be collected from each soil core within a 
four-foot interval (i.e. if 2-foot split spoons are used, two samples will be collected). A fraction will also be collected for headspace analysis. 
Initial PID/FID and headspace readings will be recorded on boring logs. Only one sample will be submitted to the laboratory to represent the 
four-foot interval. This sample will be selected based upofl the highest headspace readings within that 4-foot interval, highest PIDIFID or 
random if there are no variations. 

All other soil analysis fractions will be collected over a four-foot interval and placed into a decontaminated stainless steel bowl and 
thoroughly mixed and homogenized. All rocks larger than Y.-inch diameter and all organic material will be removed from the sample medium 
I prior to transfer into laboratory containers. Table 5 presents the summary description and applicable deviations to the SOPs and methods. 

Variance: 
Actual Practice - Drilling Rig Practice spanning 5.5 working days 

2 foot split spoons were collected. Each 2 foot split spoon was scanned with a PIDIFID. The point of greatest response was identified on 
split spoon 1. Half of a VOA sample container was collected from the highest response point on split spoon 1. The point of greatest 
response was identified on split spoon 2. The remainder of a VOA sample container was collected from the highest response point on split 
spoon 2. No headspace was measured in a bag with one minor exceptions: 

(a) On one day, affecting two borings, a composite of the two fractions were placed into a bag and headspace was measured on the 
composite. 

On all samples that headspace is required, the samples were also required to be analyzed for offsite volatile organics. 

Actual Practice - Geoprobe 

The Geoprobe was able to successfully recover 4 ft. samples from the intervals 0 - 8 ft. Below 8 ft., the Geoprobe coilected two samples 
fractions for each 4 ft. interval. Because of the Geoprobe design the time between collecting the first fraction and the second fraction was 
approximately 5 minutes. The samples were collected in acetate liners. The field team treated the two fractions as a single 4 ft. sample. 

Impact 

There were 21 locations identified in the original sampling plan. Four (4) boring locations were sampled by Geoprobe. The variance from 
procedure implemented by the Geoprobe was minimal and not believed to impact the data quality. Ten (10) boring locations were sampled 
by the drill rig following the procedure described above. 

Date of Variance: 17-Jul-01 

Corrective Action: 
The VOA data generated from the soil boring sampling event will be affected by the deviation from the sampling plan. The sampling plan 
stated each 2-foot split spoon section was to be screened with a photoionization detector (PID) or flame-ionization detector (FlO) and a grab 
VOA sample was to be collected from the highest response area or the centor of the core in the event that there were no readings above 
background. The actual practice was to collect half of a 4 oz. glass jar VOA sample from one 2-foot split spoon and to collect the other half 
of a 4 oz. glass jar VOA sample from another 2-foot split spoon. According to the project manager, the PID and FlO readings from the 2-
foot split spoons were approximately 1-3 PPM for the VOA samples collected from these-soil borings.-The action levels for the VOA­
compounds of interest at this site range from approximately 1,000 PPM to 21,000 PPM. Because the PID/FID screening values were very 
low (near background) and the action levels are an order of magnitude greater than the screening values, it is my belief that the VOA results 
were not significantly compromised by this deviation from the sampling plan for the soil boring sampling event. I do not believe that the soil 
boring samples collected from the deviated method should be re-collected. In order to evaluate the impact on the VOA data from this 
collection method deviation, one or two samples from each of the remaining boring locations can be collected both ways and the VOA 



Corrective Action Report 

Laura Funk implemented the field corrective 

Initiator: Funk, Laura F. Date of Corrective Action: 18-Jul-01 

Root Cause: 
Several problems appear to have contributed to this incident 
(1) Entry to the field was rushed and may have resulted in insufficient time to thoroughly review the SAP; 
(2) The lead drill rig technician did not understand or property recall the directions in the SAP for sample collection; 
(3) The field team member assisting the drill lead did not understand the instructions or question the drill lead; . 
(4) The senior technician on the project, assigned to the Geoprobe, did not observe nor confirm the SAP was being property implemented; 

and 
(5) The project manager performed a basic health and safety audit and a field logbook review, but did not assess the actual fieldwork. 

Preventive Measures: 
Additional time will be set aside during mobilization to permit a more detailed review of the SAP rather than depending on the staff to review 
the document. Hopefully, this step will resolve root cause issues 1-3. 

Senior staff will be advised that on any project to which they are assigned and not specifically identified as a field lead·, they will check on 
the work being perfOrmed by more junior staff for adherence to technical requirements. · 

The project manager will include a more thorough review of field operations during site visits and inspections, specifically including 
adherence to SAP specifications. 

Initiator: Stoll, Craig A. 

Tracking Information: 

Project Manager: Stoll, Craig A. 

PM Approval Date:: 18-Jul-01 

Date Implemented: 18-Jul-01 

QAManager: 

QA Manager Approval Date: 

Hom, Gordon H. 

01-Aug-01 



Corrective Action Report 

Project Name: PRS 72173/87 Work Order: 01011.032.071 File Code: 5.2 

Project Manager: Stoll, Craig A. Date Initiated: 25-Jul-01 

Title: 002-Shallow Boring Initiated by: Parfitt, Stephanie T. 

Client: BWXTO . 

--- ----------- ~---
--~--- --- ------ --- --- ----

Requirements: 
Soil will be collected from the ground surface to a depth of 4-feet and composited prior to sample collection. If a boring location cannot be 
isolated from the utility without maintaining at least one-half the grid distance to the next boring location or relocation outside of the study 
area, then the boring may be eliminated from the sampling system. 

Variance: 
Sample collection for PRS 72 location TF56 was limited to a soil composite of 2.5 feet. The driller reported hitting a hard object at 2.5 feet 
bgs. Upon examination of the contents of the plastic sleeve removed at that location, a piece of concrete with taped markings indicating an 
electrical conduit was found in the plastic sleeve. Utility drawings did not indicate an electrical conduit at this boring location. 

Date of Variance: 09-Jul-01 

Corrective Action: 
Mound project personnel were contacted and the area was again surveyed for utilities. Electrical current was not indicated during scans 
performed by Mound personnel. 

(1) Due to the uncertainty of coming in contact with the conduit, off-setting the boring was not attempted. 
(2) Due to additional utilities within the area, relocation was not attempted. 

A composite sample of 2.5 feet was processed, with one sample submitted to the Mound Mobile Laboratory and one sample collected for 
potential offsite analyses. · 

Initiator: Parfitt, Stephanie T. Date of Corrective Action: 09-Jul-01 

Root Cause: 
Utility drawings for the area were incomplete and the boring was aligned over a utility conduit. 

Preventive Measures: 



Corrective Action Report 

surveyed for utilities prior to drilling and no better maps are available. The utility conduit may be shown on drawings that are 
ld:~,~c::i1fif'!ll but currently dassified drawings are not accessible. The BWXTO management team is determining whether access to the 
JC1a1ssnnea utility drawings can be made possible. 

Initiator: Parfitt, Stephanie T. 

Tracking Information: 

Project Manager: Stoll, Craig A. 

PM Approval Date:: 01-Aug-01 

Date Implemented: 25-Jul-01 

QA Manager: 

QA Manager Approval Date: 

Hom, Gordon H. 

21-Aug-01 



Corrective Action Report 

Project Name: PRS 72173187 Work Order. 01011.032.071 File Code: 5.2 

Project Manager: Stoll, Craig A. 

Title: 

Client: 

003-Shallow borings (weathered bedrock) 

BWXTO. 

Date Initiated: 26-Jul-01 

Initiated by: Parfitt, Stephanie T. 

------------ ------------~- - ---

Requirements: 
All other soil analysis (PRS 72 & 73 -radiological) fractions will be collected over a four-foot interval and placed into a decontaminated 
stainless steel bowl and thoroughly mixed and homogenized. 

Variance: 
Two borings within the PRS 72 boundary, TF62 and TF59, were collected from 0-2 feet below ground surface (bgs). Driller hit weathered 
shale/bedrock at 2 feet bgs at TF62 and TF59. 

Date of Variance: 09-Jul-01 

Corrective Action: 
Advised Mound project management that refusal was reached at 2 feet, both areas were re-scanned for utilities after the discovery of an 
electrical conduit under TF56. TF59 was off-set once to recover sufficient volume for sampling. TF62 was not off-set due to its close 
proximity to three storm water lines, two directly east and one directly south. Additionally, Mound GIS personnel indicated the existence of a 
security conduit which runs directly south of the TF62 boring location. Sufficient soil volume was extracted from both boring locations from 0-
2 feet bgs to collect both on-site and off-site radiological investigative samples. 

Initiator: Parfitt, Stephanie T. Date of Corrective Action: 27-Jul-01 

Root Cause: 
Not Applicable 



Corrective Action Report 

Initiator: Stoll, Craig A. 

Tracking Information: 

Project Manager: Stoll, Craig A. 

PM Approval Date:: 21-Aug-01 

Date Implemented: 26-Jul-01 

QA Manager: 

QA Manager Approval Date: 

Hom, Gordon H. 

21-Aug-01 



Corrective Action Report 

Project Name: PRS 72fl3/87 Work Order: 01011.032.071 File Code: 5.2 

Project Manager: Stoll, Craig A. Date Initiated: 26-Jul-01 

Title: 004-Samples not collected Initiated by: Parfitt, Stephanie T. 

Client: BWXTO 

-· -------- - -- ----·--------

Requirements: 
All other soil analysis (PRS 72 & PRS 73 radiological) fractions will be collected over a four-foot interval and placed into a decontaminated 
stainless steel bowl and thoroughly mixed and homogenized. 

Variance: 
Within the PRS 72 boundary the following borings could not be sampled: TF08, TF09, TF12, TF 19, TF28 & TF37. 

All the aforementioned soil borings were composed of 70 to 1 00% sand and gravel fill. 

Date of Variance: 

Corrective Action: 

10-Jul-11 

All six boring locations were off-set once, generally 1 foot from the original boring location, with the exception of boring TF09 which was off­
set twice. The low ~covery of only gravel and sand was reported to BWXTO and the Ohio EPA representative at the site. Both parties 
concurred the sample locations would be abandoned. 

Initiator: Parfitt, Stephanie T. Date of Corrective Action: 11-Jul:.01 

Root Cause: 
Not applicable 

Preventive Measures: 
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Initiator: Stoll, Craig A. 

Tracking Information: 

Project Manager: Stoll, Craig A. 

PM Approval Date:: 01-Aug-01 

Date Implemented: 26-Jul-01 

· QA Manager: 

QA Manager Approval Date: 

Hom, Gordon H. 

21-Aug-01 



Corrective Action Report 

Project Name: PRS 72173187 

Project Manager: Stoll, Craig A 

Title: 005-Duplicate Sample ID 

Client: BWXTO 

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

Requirements: 

Work Order: 01011.032.071 File Code: 5.2 

Date Initiated: 27-Jul-01 

Initiated by: Parfitt, Stephanie T. 

- --------· ----~---~-­
~--- ------------

Collected samples will be uniquely identified according to the system TFV-W-XXXX-YY-ZZZllZ. 

Variance: 
The collected soil sample TFV-0-TFBS-32-000297, collected 7/16/01 at 14:55 was inadvertently labeled TFV-0-TF88-32-000298 on the 
sample container and chain of custody fonn. The sample was correctly identified on the field tracking log. The actual 000298 sample is a 
field rinsate. 

Date of Variance: 16-Jul-01 

Corrective Action: 
Lionville Laboratory was notified of the problem on 7/25/01 and will change the sequential six digit sample identifier to read 000297. 

The completed laboratory data packages will be inspected to ensure that the correct sample identifier is listed and that electronic data 
entered into MEIMS has the correct sample identifier. 

Initiator: Parfitt, Stephanie T. Date of Corrective Action: 25-Jul-01 

Root Cause: 
The sample technician recorded the wrong number. 

- Preventive Measures: 



Corrective Action Report 

problem is attributable to human error. The technicians were reminded of the importance of properly labeling containers. 

Initiator: Parfitt, Stephanie T. 

Tracking Information: 

Project Manager: Stoll, Craig A. 

PM Approval Date:: 01-Aug-01 

Date Implemented: 25-Jul-01 

QAManager: 

QA Manager Approval Date: 

Hom, Gordon H. 

21-Aug-01 



Corrective Action Report 

Project Name: PRS 72173/87 Wor1< Order. 01011.032.071 File Code: 5.2 

Project Manager: Stott, Craig A. Date Initiated: 31-Aug-01 

Trtle: OOEK)ffsite Radiological Analysis OAJQC Initiated by: Stefanoff, Monica T. 

Client: BWXTO · 

--~~ -- -----~-- ------- --~~--------------~--

Requirements: 
For offsite analysis, quality control samples are submitted along with regular samples to evaluate laboratory precision and reproducibility of 
sample results. Typically, these quality control samples are field duplicates and matrix spike/matrix spike duplicates. 

Variance: 
A matrix spike/matrix spike duplicate was not specified on the chain-of-custody for the offsite radiological analysis. 

Date of Variance: 02-Aug-01 

Corrective Action: 
The laborator-Y was notified of the oversight and an MSIMSD was added to the analyses. 

Initiator: Stoll, Craig A. Date of Corrective Action: 15-Aug-01 

Root Cause: 
Not applicable. 

Preventive Measures:--
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Initiator: Stefanoff, Monica T. Date Implemented: 

Tracking Information: 

Project Manager: Stoll, Craig A. QAManager: Hom, Gordon H. 

PM Approval Date:: 
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1.0 INTRODUCTION 

Data assessment encompasses two types of quality control reviews on the data: data 
review and data validation. Data review involves a review of the basic quality control 
data included in the laboratory data package, i.e. laboratory blanks, surrogate 
recoveries, matrix spike recoveries, field duplicates, etc. Data validation is a detailed 
review of the laboratory data packages that includes all of the data review elements plus 
verification of the proper instrument calibration, verification that the instrument calibration 
remained valid during the analysis of the samples, verification of the identification of 

. target--analytes-,verification-of-the-proper-treatment-and-quantification-of-the-data-;-etc. ---­
Data validation was performed on ten percent of the samples. The results of the data 
validation are included as a table and then assessed to identify whether any systematic 
problems are apparent. 

2.0 DATA REVIEW 

The quality control data submitted with the analytical data packages was reviewed and 
assessed. The results of the assessment by type of analysis are presented in this 
section. Additionally, several samples were re-analyzed for volatile organic analytes by 
the laboratory due to problems with the internal standards or surrogates. A table has 
been included that lists the sample results that should be used . for the re-analyzed 
volatile organic samples. 

For the purpose of establishing qualification/action levels due to blank contamination, the 
United States Environmental Protection Agency (USEPA), 5x/1 Ox rule was used. The 
5x/1 Ox rule establishes action limits by multiplying the blank concentration by either 5 or 
10. If a contaminant is ~efined as a common laboratory conta_'!li_!lant_by the USEPA, 
then the result is multiplied py 1 0 to obtain the action level. Otherwise, the contaminant 
level is multiplied by 5 to obtain the action level. In the case of the blanks evaluated for 
systematic contamination during data review, the average blank concentration was used 
to establish an action level. 

2.1 RADIOLOGICAL ANALYSES 

The field team submitted nine samples for offsite radiological analysis by gamma 
spectrometry. The following quality control parameters were evaluated for these 
samples: blanks, field blanks, spikes, and duplicates. 

Blanks 

The laboratory analyzed one blank with these samples. Radium-226 was detected at 
0.102 pCi/1 in the blank. Because the sample activities were at least five times greater 
than the blank activity, no data review qualification was required. 

Field Blanks 

- - The- field team submitted one field blank- for analysis.-- No target parameters- were 
detected in the field blank sample. 
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Spike Recovery 

Since the sample spike recoveries for lead-21 0 and cesium-137 were greater than 80% 
in samples 000270 and 000212, respectively, no data review qualification was required. 

Laboratory Duplicate 

The laboratory analyzed one laboratory duplicate of sample 000212. The results for the 
isotopes with activity above the· minimum detectable activity (MDA) in at least one of the 
samples are listed in Table F.1. The maximum difference standard deviation is 4. 

Table F.1 -Laboratory Duplicate Results (Radiological) 

Batch Sample Isotope Result 1 Result 2 STDV 
(pCi/g) (pCi/g) 

18054 000212 Lead-210 1.07 u 1.76 9.7 
18054 000212 Potassium-40 13.8 12.7 1.66 
18054 000212 Radium-226 0.921 0.695 5.59 
18054 000212 Radium-228 0.228 0.663 15.8 
Table Abbreviations 

Abbr. I Description I Abbr. I Description 
u I Laboratory qualification for non-detect I STDV I Difference Standard deviation 

Based on the standard deviations calculated and shown in Table F .1, the results for 
lead-21 0 and radium-226 should be treated as estimated (J/UJ) in the samples. 
Because the radium-228 result was so near the minimum detected activity, no special 
treatment of the radium-228 data is required. 

Field Duplicate 

The field team submitted sample 000004 as a field duplicate of sample 000003. The 
results for the isotopes with activity above the minimum detectable activity (MDA) in at 
least one of the samples are listed in Table F.2. The maximum difference standard 
deviation is 4. 

Table F .2 - Field Duplicate Results (Radiological) 

Batch Sample Isotope Result 1 Result 2 STDV 
(pCi/g) (pCi/g) 

18054 000003/000004 Lead-210 1.59 0.84 u -
18054 000003/000004 Potassium-40 14.3 14.0 0.42 
18054 000003/000004 Radium-226 1.04 0.79 5.43 
18054 000003/000004 Radium-228 0.687 0.565 3.89 
Table Abbreviations 

Abbr. I Description I Abbr. J Description 
u I Laboratory qualification for non-detect I STDV I Difference Standard deviation 

As already noted for the laboratory duplicate, the calculated difference standard 
deviation for radium-226 was exceeded. The field duplicate results for radium-226 were 
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also outside the 4-sigma limits. Because the radium-226 data precision was already 
flagged as a concern due to the laboratory duplicate, no other actions were required. 

2.2 VOLATILE ORGANIC COMPOUND ANALYSES 

The field team submitted 166 samples for offsite volatile organic compound analysis. 
The following quality control parameters were evaluated: method blanks, trip blanks, 
field blanks, holding time, surrogate recoveries, field duplicate percent differences, and 
matrix spike recoveries. The results for each of these parameters are described in this 
section. Additionally, a field sampling error for the collection of the volatile organic 

----- ---:-uactionwas- -detertninea-near-me completion- of -tne -sampling -efforr ancraoaitioffal---- ---- ---
samples were collected to assess whether the error impacted the data use. This section 
includes a brief discussion of the error and the results of the comparative sample 
analyses performed to assess the impact of the error. 

Method Blanks 

The laboratory introduced method blanks with each laboratory batch. A total of 24 
laboratory blanks were analyzed by the laboratory. Only methylene chloride and 
acetone were detected in the method blanks. Table F.3 lists the detected contaminants, 
the frequency they were detected, the average concentration and whether the frequency 
of detection indicates it is a systematic contaminant. 

Table F.3 -Laboratory Blank Contaminants (Volatile Organic) 

Analyte Frequency Average Cone. Systematic 
(ug/kg) 

Methylene chloride --··-- 24 7 Yes 
Acetone 2 4 No 

Based on the frequency of detection, only methylene chloride is present systematically in 
the blanks. Methylene chloride concentrations less than 70 uglkg in the samples should 
be treated as non-detect (U). 

Trip Blanks 

The field team submitted eight trip blanks for analysis. Methylene chloride was detected 
in all of the trip blanks. Table F.4 lists the detected Contaminants, the frequency they 
were detected, the average concentration and whether the frequency of detection 
indicates it is a systematic contaminant. 

Table F.4 -Trip Blank Contaminants (Volatile Organic) 

Analyte Frequency Average Cone. Systematic 
(u_g/J) 

Methylene chloride 8 4.25 Yes 

Because the average concentration of methylene chloride detected in the method blanks 
was greater than the average levels detected in the trip blanks, the action level 
calculated on the method blank average concentration should be used. 
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Field Blanks 

Field blanks, actually equipment rinsates, were collected to assess how well the field 
team was decontaminating equipment between samples. The field team submitted nine 
field rinsates for analysis. Methylene chloride was detected in all of the field blanks. 
Table F.5 lists the detected contaminants, the frequency they were detected, the 
average concentration, and . whether the frequency of detection indicates it is a 
systematic contaminant. ·-·- · -···· -- -.. · -

Table F.S- Field Blank Contaminants (Volatile Organic) 

Analyte Frequency Average Cone. Systematic 
(ug/1) 

Methylene chloride 9 4.8 Yes 

Because the average concentration of methylene chloride detected in the method blanks 
was greater than the average levels detected in the field blanks, the action level 
calculated on the method blank average concentration should be used. 

Holding Times 

All holding times were met for the volatile organic analyses. 

Surrogate Recoveries 

Eleven samples, four re-analyzed fractions, and two matrix spike fractions were 
identified to have surrogate recoveries outside of the control limits. Table F.6 lists the 
affected samples and the associated deficient surrogate percent recoveries. The 
results associated with these samples should be treated as estimated (J/UJ). 
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Table F.6- Deficient Surrogate Recoveries (Volatile Organic) 

Batch Sample TOL BFB DCE 
0107L307 000084 139 - -
0107L307 000086 144 58 -
0107L319 000110 139 - -
0107L278 000222 (*) 112 - -
0107L278 000222RE (*) 114 - -
0107L278 000223 (*) - 85 -
0107L278 000223RE (*) - 85 --
0107L307 000235RE 140 - -
0107L307 000247RE 145 -- -
0107L348 000290 152 54 -
0107L348 000296MSD 141 -- -
0107L348 000303 - 57 -
0107L359 000307MS 141 -- --
0107L349 000325 140 - --
0107L349 000326 145 -- --
0107L349 000327 150 -- --
0107L349 000329 142 -- -
Table Abbreviations 

Abbr. Description Abbr. Description 
TOL Surrogate, toluene-dB BFB Surrogate, bromofluorobenzene 
DCE Surrogate, 1 ,2-dichloroethane RE Re-analysis 

- MS ~= .... ) Matrix Spike MSD Matrix Spike Duplicate 

-s.' 

(*) Water QC Sample 

Field Duplicates Percent Differences 

The field team submitted 20 field duplicates for analysis. The majority of these samples 
were reported as non-detect except for the common laboratory contaminants. Based on 
the results, no systematic field precision problem was identified. 

Matrix Spike Recoveries 

The field team submitted 15 matrix spike pairs for analysis. Only the result for one 
analyte from sample 000257MS was outside acceptance limits and no qualification of 
the result was required. There is no systematic matrix interference. 

Re-analyses by the Laboratory 

The laboratory re-analyzed volatile samples for three different reasons: 

1. The internal standard areas were below the acceptance limits; 
2. The surrogate recoveries were outside the acceptance limits; and/or 
3. The sample concentrations exeeeded the Calibration-curve and the samples had 

to be re-analyzed at a dilution. 
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Because the laboratory re-analyzed samples, it was necessary to select which of two or 
more data sets for the same sample should be u.sed. This section identifies the sample 
fraction to be used and segregates the re-analyzed samples on the basis of the reason 
for re-analysis. 

lntemal Standards 

Table F.7 lists the samples· that·were re-analyzed·by the laboratory due to low internal 
standard areas and which results should be used. The re-analysis data supports the 
theory that the internal standards were suppressed by the sample matrix and that no 
corrective measures could be implemented during the analysis of the samples by the 
laboratory. The 'R', reject qualification, is used to indicate which results should not be 
used. Suppressed internal standard areas are indicated in the qualifications column by 
the abbreviation 'IS'. The causal code "UJ-IS (chlorobenzene-d5) indicates that the 
internal standard chlorobenzene-d5 was suppressed and the analytes associated with 
the internal standard were qualified estimated non-detect (UJ). 

Table F.7- Evaluation of Re-analyzed VOA Samples (Internal Standards) 

Laboratory Sample ID Type of Qualification 
Batch Analysis 
0107L307 000079 VOA R 
0107L307 000079RE VOA UJ-IS ( chlorobenzene-d5) · 
0107L307 000082 VOA R 
0107L307 000082RE VOA UJ-IS (1 ,4-difluorobenzene) 

UJ-IS ( chlorobenzene-d5) 
0107L307 000087 VOA R 
0107L307 000087RE VOA UJ-IS (chlorobenzene-d5) 
0107L313 000096 VOA R 
0107L313 000096RE · VOA UJ-IS (chlorobenzene-d5) 
0107L348 000111 VOA R 
0107L348 000111RE VOA UJ-IS (1 ,4-difluorobenzene) 

UJ,..IS (chlorobenzene-d5) 
0107L348 000112 VOA UJ-IS (1 ,4-difluorobenzene) 

UJ-IS (chlorobenzene-d5) 
0107L348 000112RE VOA R 
0107L348 000113 VOA R 
0107L348 000113RE VOA UJ-IS (1 ,4-difluorobenzene) 

UJ-IS (chlorobenzene-d5) 
0107L359 000125 VOA UJ-IS (chlorobenzene-d5) 
0107L359 000125RE VOA R 
0107L278 000202 VOA R 
0107L278 000202RE VOA UJ-IS (chlorobenzene-d5) 
0107L278 000207 VOA R 
0107L278 000207RE VOA UJ-IS (chlorobenzene-d5) 
0107L278 000217 VOA R 
0107L278 000217RE VOA UJ-IS (chlorobenzene-d5) 
0107L278 000227 VOA UJ-IS (1 ,4-difluorobenzene) 

UJ-IS (chlorobenzene-d5) 
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Table F.7- Evaluation of Re-analyzed VOA Samples (Internal Standards) 
continued) 

Laboratory SampleiD Type of Qualification 
Batch Analysis 
0107L278 000227RE VOA R 
0107L307 000235 VOA R 
0107L307 000235RE VOA UJ-IS (1 ,4-difluorobenzene) 

UJ-IS (chlorobenzene-d5) 
0107L307 000247 VOA UJ-IS ( chlorobenzene-d5) 
0107L307 000247RE VOA R 
0107L313 000255 VOA R 
0107L313 000255RE VOA UJ-IS {chlorobenzene-d5) 
0107L313 000268 VOA R 
0107L313 000268RE VOA UJ-IS (chlorobenzene-d5) 

UJ-IS (1 ,4-difluorobenzene) 
0107L319 000278 VOA UJ-IS (chlorobenzene-d5) 
0107L319 000278RE VOA R 
0107L348 000303 VOA R 

c0107L348 000303RE VOA UJ-IS (chlorobenzene-d5) 
UJ-IS (1 ,4-difluorobenzene) 

0107L349 000317 VOA UJ-IS (chlorobenzene-d5) 
0107L349 000317RE VOA R 
0107L359 000338 VOA R 
0107L359 000338RE VOA UJ-IS (all) 
Table Abbreviations 

... 
,Abbr. Description .. - Abbr. Description 
R Reject sample results : - ----- UJ Estimated non-detect --·-

'IS Internal standard RE Re-analysis 

Surrogate Recoveries 

The surrogates were outside acceptance limits in eleven samples. The laboratory re~ 
analyzed two of the eleven samples due to surrogate recoveries. The re-analyzed 
results were evaluated and assessed. It is likely that the low internal standards 
contributed to the surrogates being outside acceptance limits. Table F.8 lists the results 
of the evaluation. The 'R' qualification is used to specify the results that should be 
rejected and the 'UJ' is used to specify results that should be treated as estimated. 
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Table F.8- Evaluation of Re-analyzed VOA Samples (Surrogates) 

Laboratory Sample 10 Type of Qualification 
Batch Analysis 
0107L278 000222 (*) VOA J/UJ-K 
0107L278 000222RE _L) VOA R 
0107L278 000223 (*) VOA .J/UJ-K 
0107L278 000223RE-(*Y -.. VOA·-· · R 
Table Abbreviations 

Abbr. Description Abbr. Description 
R Reject sample results UJ Estimated non-detect 
J Estimated positive results J/UJ Both estimated positive and non-detect 

results 
RE Re-analysis r> Water QC Sam_l)le 

Sample Dilutions 

Due to the concentration of target analytes in several samples, the laboratory diluted 
several samples and re-analyzed the samples. Table F.9 lists the samples diluted for re­
analysis. The table lists the parameters that should be used and which results should 
not be used. The 'R' qualification is used to indicate that the parameter in parentheses 
()should not be used. 

Table F.9- Evaluation of Re-analyzed VOA Samples (Dilutions) 

Laboratory Sample ID Type of Qualification 
Batch Analysis 
0107L349 000323 VOA R (1 ,2-dichloroethene) 
0107L349 000323M1 VOA Use (1 ,2-dichloroethene) 
0107L349 000324 - --~ . - VOA R (1 ,2-dichloroethene} 
0107L349 00032401 VOA Use (1 ,2-dichloroethene) 
0107L349 000325 VOA R (1 ,2-dichloroethene) 
0107L349 00032501 VOA Use (1 ,2-dichloroethene) 
0107L349 000327 VOA R (1 ,2-dichloroethene) 
0107L349 00032701 VOA Use (1 ,2-dichloroethene) 
Table Abbreviations 

Abbr. Description Abbr. Description 
R Reject specific analyte M1 Medium Level Ana~s 
D1 Dilution 

Sample Collection Error 

It was determined that several volatile sample fractions had been improperly collected. 
Volatile samples were to be collected as grab samples. According to the SAP, a 4-ft 
core was to be scanned with a field instrument and the sample collected from the point 
with the highest field instrument measurement for volatiles. In the event 2-ft. cores were 
collected instead of 4-ft. cores, the field technician would collect a volatile sample from 
each of two consecutive 2-ft. cores representing the 4-ft. section described in the plan. 
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The grab sample with the highest headspace field measurement was to be sent for 
analysis. 

However, the field technicians composited the samples from the 2-ft. cores. When the 
error was identified, a corrective measure was developed and presented to Ohio EPA, 
USEPA, and DOE. The proposed corrective measures were to collect all remaining 
samples correctly, and to collect some of the remaining samples using both the correct 
procedure and the incorrect procedure. WESTON collected four check samples by both 
the correct and incorrect procedure for the volatile organic fraction. If a positive result 
was found in a sample properly collected, then the incorrectly collected check sample 

---~ ------was analyzed. -Of the four samples-collected-;-only-sample -ooo323-was- reporte-d Witn- --- -·- - - ~ 

positive results. The positive results are compared in Table F.10. 

Table F.10- Sample 000323 Comparison 

Sample ld Analyte Original Check RPD 
{ug/kg) (ug/kg) 

000323 Methylene Chloride 22 8 0 NA 
000323 1 ,2-0ichloroethene 3100 1600 63.8% 
000323 Vinyl chloride 24 0 NA 

·Table Abbreviations 

Abbr. Description Abbr. Description 
B Laboratory qualification for blank D Laboratory qualification for diluted below 

contamination quantitation limit 
RPD Relative Percent Difference 

The results in table F .1 0 indicate the potential for somewhat greater inaccuracy than 
normally expected with soil samples. Typically, the relative percent difference is less 

."than 50%. While the 50% criterion was exceeded, the data are nof considered to be 
~:highly impacted because the criterion was not greatly exceeded and the results were all 
<far below the site guideline values. 

Additionally, _one check sample was collected using the correct procedure in the center 
of four other sample locations where the volatiles were collected incorrectly. Table F.11 
lists the positive results for the four locations and the check sample location. 

Table F.11- Result Comparison 

Analyte 000226 000235RE 000263 000312 000128 
Check 

Methylene chloride 17 8 178 14 8 15 B 20 8 
Toluene 1 J NO NO NO NO 
Table Abbreviations 

Abbr. Description Abbr. Description 
RE Re-analyzed sample fraction B Laboratory qualification for blank contamination 
J Laboratory qualification for estimated, result CRQL Contract Required Quantitation Limit 

<CRQL 
ND Not detected in the sample 

Based on the check sample data and the surrounding data, there is consistency and no 
indication of the sample collection error impacting the data use. 
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3.0 DATA VALIDATION 

Data validation was subcontracted to Techlaw, Inc. Techlaw performed both the 
radiological and chemical data validation. 

3.1 RADIOLOGICAL ANALYSES 

WESTON submitted nine samples, ten percent, for offsite radiological analysis. Ten 
percent of the offsite radiological samples were validated. The validated sample was 
000034. The results for lead-21 0 and radium-226 in this sample fraction were qualified 
estimated (J) due to poor laboratory duplicate and field duplicate precision. 

3.2 VOLATILE ORGANIC COMPOUND ANALYSES 

WESTON collected 169 samples for volatile organic analysis. In accordance with the 
Sampling and Analysis Plan, ten percent of the samples were validated. The validated 
samples are listed in Table F.12 for volatile organics. 

Table F.12- Volatile Organics Analysis Validated Samples 

Laboratory Batch Sampleld Laboratory Batch Sample ld 
0107L307 000079 0107L313 000255 
0107L307 000088 0107L313 000262 
0107L313 000100 0107L313 000264 
0107L319 000108 0107L319 000275 
0107L359 000123 0107L319 000283 
0107L359 000127 0107L348 000296 
0107L278 000216 0107L348 000304 
0107L278 000226 0107L349 000323 
0107L278 000241'. 0107L359 000335 
0107L313 000251 0107L359 000351 

During the validation of the volatile data, five types of deficiencies were identified as 
follows: • 

1. The initial calibration Relative Standard Deviations (RSD) were greater than the 
upper tolerance limit of 30 percent; 

2. The continuing calibration check Percent Differences (%0) were greater than the 
upper tolerance limit of 25 percent; 

3. Contamination was detected in method blanks, trip blanks, and equipment 
rinsates (field blanks); 

4. The calculated areas for internal standards in some of the these samples were 
below the acceptance limits; and 

5. The field duplicate Relative Percent Differences were above the acceptance 
criteria for some field duplicate pairs. 

Each of these types of deficiencies are discussed separately and assessed for whether 
they are indicative of a systematic problem. Table F.13 lists all of the qualifications 
assigned on the basis of the data validation. 
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Initial Calibration 

The laboratory uses the initial calibration to establish a calibration line or curve against 
which sample concentrations can be determined. The calculated Relative Standard 
Deviation (RSD) is used to assess whether the calibration curve is valid. In the data 
validation reports, methylene chloride and acetone are frequently outside the 
acceptance limits for relative standard deviation and caused the sample results for 
methylene chloride and acetone to be qualified estimated (J/UJ). 

- -- -- ~--- --The-frequency~indicates~that this~deficiency~may -be-systematic.-Because -methylene~ 
chloride and acetone are common laboratory contaminants, the majority of the 
qualifications were estimated non-detect (UJ) and the deficiency does not appear to 
have impacted the use of the data. No additional data validation is warranted on the 
basis of the deficient relative standard deviations nor is the potential systematic 
deficiency· believed to impact the use of the data for comparison against guideline 
values. 

Continuing Calibration - Percent Difference 

The continuing calibration check is performed every 12 hours that samples are analyzed 
.to ensure that the initial calibration curve is still valid for the determination of sample 
,concentration. The percent difference is calculated to check the accuracy of the 
.. calibration curve used to determine a check standard concentration. The percent 
difference must be less than 25 percent to be considered in control. 

.. The percent difference criterion was frequently exceeded for methylene chloride, 
,..:acetone, 2-hexanone, 4-methyl-2-pentanone, and 2-butanone. While other parameters 
_occasionally exceeded the 25_percent difference limit, the frequency does not indicate a 
.:§iYStematic deficiency. For the five analytes that frequently exceeded the percent 
difference requirement, the results should be treated as estimated (J). Because most of 
these results were either non-detect or recommended to be treated as non-detect, the 
additional qualification does not impact the use of the data. 

Blank Contamination 

Blanks are introduced at various points in the sampling and analysis process to 
determine whether contaminants are being introduced to the sample. Three types of 
blanks were used for this project: laboratory method blanks, equipment rinsates (field 
blanks), and trip blanks. If a contaminant is identified in a blank, rules are used to 
determine whether results in the samples should be qualified non-detect (U). 

During data validation, methylene chloride was frequently detected in the blanks. 
Methylene chloride is a common laboratory contaminant and frequently resulted in the 
associated data being qualified non-detect (U). As part of the data review process, the 
frequency and concentrations of contaminants detected in the blanks were assessed. 
No assessment of systematic contamination was made based on the data validation 
results since the data review assessment was more inclusive. - -- - - -

PRS 72173/87 FA Data Report Page 11 of 15 September 2001 



Internal Standards 

Internal standards are introduced to provide control on sample by sample quantitation. 
The internal standard area is used as part of the calculation for determining sample 
concentration:;. Highly skewed internal standards can introduce bias in the 
concentration calculation for the samples. 

Several samples were re-analyzed by the laboratory due to low internal standard areas. 
The re-analyses, in all cases,.cor:lfirmed an apparent matrix bias. The sample analyses 
with the best internal standard areas were selected for use and the other fractions were 
rejected (R). As part of the data review process, it was necessary to perform this 
assessment on all re-analyzed samples. The frequency may indicate a systematic 
matrix impact. The data were appropriately qualified as estimated (J/UJ) to indicate the 
potential uncertainty. Because the problem appears to be the result of the sample 
matrix, the data should be used as qualified. 

Field Duplicate Relative Percent Differences 

The majority of the field duplicates did not contain target parameters and could not be 
assessed. No systematic deficiencies were observed. The qualifications assigned for 
deficient field duplicate relative percent differences are included in Table F.13. 

3.3 LIST OF ALL VALIDATION QUALIFICATIONS 

Table F.13 lists all of the data validation qualifications assigned by the data validators. 
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Table F .13 - Data Validation Qualifications 

Batch !sample ID ~alyte , Deficiency . Qual. 

0107L307 000079 2-Hexanone %0 (28.9} UJ - CCC 
0107L307 000079 ~-Methyl-2-pentanone %0 (27.3) UJ - CCC 

0107L307 000079 Hexane RSO (30.1) UJ - IC 

0107L307 000079 Methylene chloride MB (11 ug/kg) u - MB 
0107L307 000079 Multiple IS (Chlorobenzene-d5} UJ - IS 

0107L307- 000088-- ---~cetone--- -----%8 (39:5)- -~-- --~- -- --uJ--;;--ccc-
0107L307 000088 Methylene chloride RSO (30~3) UJ - IC 
0107L307 000088 Methylene chloride MB(J ug/kg) u - MB 

0107L307 000088 Multiple IS (Chlorobenzene-d5) UJ - IS 
0107L313 000100 2-Hexanone %0 (31.8) UJ - CCC 
0107L313 000100 4-Methyl-2-pentanone %0 (33) UJ - CCC 
0107L313 000100 Hexane RSO (30.1) UJ - IC 
0107L313 000100 Methylene chloride MB (2 ug/kg) u - MB 

IS (Chlorobenzene-d5) 
0107L313 000100 Multiple IS (1 ,4-Difluorobenzene) UJ - IS 
0107L319 000108 2-Butanone %D (28.5) UJ - CCC 
0107L319 000108 4-Methyl-2-pentanone %0(29.6) UJ - CCC 
0107L319 000108 Methylene chloride RSD_i30.3) UJ - IC 
0107L319 000108 Methylene chloride MB (5 ug/kg) · u - MB 

IS (chlorobenzene-d5} 
0107L319 000108 Multiple IS (1 ,4-difluorobenzene) UJ - IS 
0107L359 000123 Hexane RSO (30.1) UJ - IC 
0107L359 000123 Methylene chloride MB (11 ug/kg) u - MB 
0107L359 000127 2-Hexanone %D (30.6) UJ - CCC 
0107L359 000127 ~-Methyl-2-pentanone %0 (25.0) UJ - CCC 
0107L359 000127 ~cetone MB (5 ug/kg) u - MB 
0107L359 000127 Hexane RSO (30.1) UJ - IC 
0107L359 000127 Methylene chloride MB (8 ug/kg) u - MB 
0107L278 000216 ~cetone %0 (34.7) UJ - CCC 
0107L278 000216 Methylene chloride RSO (30.3) UJ - IC 
0107L278 000216 Methylene chloride MB (7 ug/kg) u - MB 
0107L278 000226 ~cetone %0 (39.5) UJ - CCC 
0107L278 000226 Methylene chloride MB (7 ug/kg) u - MB 
0107L278 000226 Methylene chloride RSO (30.3) UJ - IC 
0107L307 000241 2-Butanone %0 (26) UJ - CCC 
0107L307 000241 2-Hexanone %0 (30.3) UJ - CCC 
0107L307 000241 4-Methyl-2-pentanone %0 (29.5) UJ - CCC 
0107L307 000241 Hexane RSD (30.1) UJ - IC 
0107L307 000241 Methylene chloride %0 (26) UJ - CCC 
0107L307 000241 - Methylene chloride MB(10ug/kg) · - - - u - MB 
0107L307 000241 Multiple IS (Chlorobenzene-d5) UJ - IS 
0107L313 000251 Bromoform %0 (27.9) UJ - CCC 
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Table F.13- Data Validation Qualifications (cont'd) 

Batch Sample ID ~nalyte Deficiency Qual. 

0107L313 000251 Hexane RSO (30.1) UJ - IC 

0107L313 000251 Methylene chloride MB (4 ug/kg) u - MB 

IS (Chlorobenzene-d5) 
0107L313 000251 Multiple IS (1,4-0ifluorobenzene) J/UJ - IS 

0107L313 000255 Hexane RSO (30.1) UJ - IC 

IS (Chlorobenzene--d5) 
0107L313 000255 Multiple --- IS:(1;'4-0ifluorobenzene) R - IS 

0107L313 000255RE Methylene chloride MB (5 ug/kg) u - MB 

0107L313 000255RE Multiple IS (Chlorobenzene-d5) UJ - IS 

0107L313 000262 Hexane RSO (30.1) UJ - IC 

0107L313 000262 MB (8 ug/kg) u - MB 

0107L313 000264 Hexane RSO (30.1) UJ - IC 

0107L313 000264 Methylene chloride - MB (8 ug/kg) u - MB 

0107L319 000275 ~-Butanone %0 (28.5) UJ - CCC 

0107L319 000275 ~-Methyl-2-pentanone %0 (29.6) UJ - CCC 
0107L319 000275 Methylene chloride RSO _(_30.3) UJ - IC 
0107L319 000275 Methylene chloride MB (5 ug/kg) u - MB 
0107L319 IS (chlorobenzene-d5) 

000275 Multiple IS (1 ,4-difluorobenzene) UJ - IS 

0107L319 000283 ~_cetone %0 (43.7) J - CCC 

0107L319 000283 ~-Butanone %0 (51.1) UJ - CCC 

0107L319 000283 2-Hexanone %D(_27.8) UJ - CCC 
0107L319 000283 4-Methyl-2-pentanone %0 {35.2) UJ - CCC 
0107L319 000283 Methylene chloride RSO (30.3} UJ - IC 
0107L319 000283 Methylene chloride MB (7 ug/kg) u - MB 

0107L319 000283 Multiple IS (chlorobenzene-d5) 
IS ( 1,4-difluorobenzene) UJ - IS 

0107L348 000296 Hexane RSO (30.1) UJ - IC 

0107L348 000296 Multiple IS (Chlorobenzene-d5} UJ - IC 

0107L348 000296 Methylene chloride MB _(_5 ug/kg) u - MB 

0107L348 000304 Hexane RSO (30.1) UJ - IC 

0107L348 000304 Methylene chloride MB (5 ug/kg) u - MB 

IS (chlorobenzene-d5} 
0107L348 000304 Multiple IS (1,4-difluorobenzene) UJ - IS 

0107L349 000323 Bromoform %0 (26.9) UJ - CCC 
0107L349 000323 Hexane RSO (30.1) UJ - IC 
0107L349 000323 Methylene chloride MB (10 ug/kg) u - MB 

0107L359 000335 Hexane RSO (30.1} UJ - IC 
0107L359 000335 Methylene chloride MB (11 ug/kg) u - MB 

0107L359 000335 Multiple IS (Chlorobenzene-d5) UJ - IS 

0107L359 000344 Hexane RSO (_30.1) UJ - IC 
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Table F.13- Data Validation Qualifications (cont'd) 

Batch Sam_ple ID ~nalyte Deficiency Qual. 

0107L359 000344 Methylene chloride MB (11 ug/kg) u - MB 

0107L359 000351 Bromofonn %0 (26.9) UJ - CCC 

0107L359 000351 Hexane RSD (30.1) UJ - IC 

0107L359 000351 Metl}ylene chloride MB 110 ug/kg)_ u - MB 

0107L359 000351 Mutliple IS (Chlorobenzene-d5) UJ - IS 

18054 000034 Radium-226 LDD (5.59) J - LDD 

18054 000034 Lead-210 LDD (9.7) J - LDD 
Table Abbreviations 

- - - ------ -- ~-- -- --- - ---- -~ 
-~------- ---

Abbr. Description Abbr. Description 
R Validation Qualifier for rejected sample J Validation Qualifier for estimated positive 

Result sample result 
UJ Validation Qualifier for estimated non- %0 Percent Difference 

detect result 
CCC ContinuillQ calibration Oleck RSD Relative Standard Deviation 
IC Initial calibration MB Method Blank 
Ug Microgram Kg Kilogram 
IS Internal standard LDRPD Laboratory Duplicate Diff. Standard Dev. 

-_...::--:.-~..::....--
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APPENDIX G 
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Revision 1 

PRS 72, 73 & 87 Test Fire Valley 95% UCL 
Virtual Sampling Documentation 
Performed by John Lyons 

12/4/01 

Log Normally Distributed Data 

( y + .5(s)
2 + ( s(H)/vfl=l)) 

UCL = e 

S n (L:;/) - (L:y) 2 

n(n-1) 

y = ln(x) 

H value from Selected Tables in Mathematical Statistics, Voliume 3, C.E. Land 
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Revi.si.on 1 

df 
2 13.050 
3 6.669 
4 4.905 14.000 
5 4.127 
6 3.698 
7 3.426 12.000 
8 3.239 
9 3.103 

10 2.998 10.000 
11 2.915 
12 2.848 
13 2.792 8 .. 000 14 2.744 
15 2.704 
16 2.669 

6.000 17 2.638 
18 2.611 
20 2.564 
22 2.526 4.000 

L I.:LJ:'·_ . . ·:: ·_· :_ '. -_ -"- :·'·J -_ :::- --- ·- ::. ·- =- _-::: =: - -\- - = -- -- - _· -- - : : . -. .. :: ~= :: : :. -·.:: .- --:: __:::. :. -
:: ~1-::. ~ -_ ~ :- > _- : ~ -_-- ·: _:: ·<- =.::..: = = =:::: = 
--- - ·- - . - - -- . - -- -- --- - -- -- --· . -- - - ---- -· 
--·-·-···--·· -------- ----·---- -----· . - - . - -· .... - -- - -- . - -- - -- - -- ·- ... -- - --- - --...... - -· .. - . - - --- ---- ---- - .. -- -- -·-

··:ii.-~_;-C.c~-1:[-:;~~~~~-~;~11~~;--
~~iJII·IIt•••~ i-,~~~ -~f~~:(~]i~~~WF 

>0 

24 2.495 
27 2.456 
30 2.423 2.000 
35 2.383 
40 2.352 
45 2.327 0.000 50 2.306 

-I 

60 2.275 0 200 400 600 800 1000 1200 
70 2.251 
80 2.232 

100 2.205 
120 2.186 
160 2.160 
200 2.143 
250 2.128 
300 2.117 Interpolation was required for df = 52, 187, 188, 229, 230, 259, 269, 301 & 311 
400 2.102 
600 2.085 95% confidence level at s = 1.00 

1000 2.068 

f 
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Revision 1 

•I: 

11 Assumptions J!. 
II , 

• Assumed linear interpolation fo~1 
!all calculations 

• U and J lab qualifications were treated as the same 
• Virtual Sampling refers to the extended grid inside of the buildings 

1. 
:l.n 

I 

PRS 72, 73 & 87 

Lab Qualification Codes 
u Indicates compound was analyzed for but not detected 

J Indicates an estimated value 

B Indicates compound was found in a blank along with the sample 

Indicates compound was found above the detection limits 

i 

Page 3 of 51 



Revision 1 

Lead-:-210 

H calculation for df 311 and s =. 437 

df s est H est H 
300 0.4 1.746 0.044 0.01628 1. 762 

0.5 1. 790 
0.006 0.00066 1.762 

df s est H 
400 0.4 1.740 0.044 0.01628 1. 756 

0.5 1. 784 

43 Lead-210 samples were added to represent the sample locations under the buildings 

1.857 PCI/G was used as the value since it was the highest for that analyte without 
a 'U' data qualifier 

mean -0.51 Sample Type Lab Qual Number 
s 0.437 Real 74 
n 312 Real J 2 
df 311 Real u 193 

195% UCL 0.69 PCI/G Virtual 43 

Screening 
1.8 PCI/G 

Level 
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Revision 1 

Benzene 
I 

H calculation for df 230 and s =0.01 

df s est H I est H 
200 0.1 l. 662 l. 662 

0.001 
df s est H 

0.0006 11. 661 

250 0.1 1.661 1.661 

I 
I 

43 Benzene samples were added to represent the sample locations under the buildings 

3.5 UG/KG was used as the value since it was the highest for that analyte 
all were 'U' data qualified 

mean l.l Sample Type Number 
s 0.01 Real 188 
n 231 Virtual 43 
df 230 

195% UCL 3.007 UG/KG 

lE-6 Risk-, 
8900 UG/KG 8.9 MG/KG Based Guide 

Value 
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Revision 1 

Plutonium-238 
H calculation for df ; 301 and s ;0,241 

df s est H est H 
300 0.2 1. 680 0.029 0.01189 1.692 

0.3 1.709 
0.003 3.41E-05 1.692 

df s est H 
400 0.2 1. 677· 0.028 0.01148 1. 688 

0.3 1.705 

43 Plutonium-238 samples were added to represent the sample locations under the buildings 

24.235 PCI/G was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified 
mean 2.419 Sample Type Number 
s 0.241 Real 259 
n 302 Virtual 43 
df 301 

195% UCL 11.836 PCI/G 

Screening 
55 PCI/G 

Level 
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Revision 1 

Thorium-230 
H calculation for df = 301 and s =0.073 

df s est H 
300 0.1 1.659 1. 659 

0.001 lE-05 
df s est H 
400 0.1 1.658 1.658 

43 Thorium-230 samples were added to represent the sample locations under the buildings 

4.995 PCI/G was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified 

mean 1.366 Sample Type 
s 0.073 Real 
n 302 Virtual 
df 301 

I 95% UCL 3.956 PCI/G 

lE-6 Risk-~ 
0.12 PCI/G Based Guide 

Value 
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Revision 1 

Thorium-232 
H calculation for df = 301 and s =0.414 

df s est H est H 
300 0.4 1. 746 0.044 0.00616 1. 752 

0.5 1. 790 
0.006 6E-05 1. 752 

df s est H 
400 0.4 1. 740 0.044 0.00616 1. 746 

0.5 1.784 

43 Thorium-232 samples we'e added to represent the sample locations under the buildings 

1.089 PCI/G was used as the value since it was the highest for that analyte without 
a •u• data qualifier 

mean -0.958 Sample Type Lab Qual Number 
5 0. 414 Real 226 
n 302 Real u 33 
df 301 Virtual 43 

j9S% UCL 0.436 PCI/G 

Screening 
1. 470 PCI/G 

Level 
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Revision 1 

Actiniu.m-227 

H calculation for df = 311 and s =0.411 

df s est H est H 
300 0. 4 1. 746 0.044 0.00484 1.751 

0.5 1. 790 
0.006 0.00066 1.750 

df s est H 
400 0.4 1. 740 0.044 0.00484 1.745 

0.5 1.784 

· d h · · I 43 Actinium-227 samples were added to represent the sample locat~ons un er t e bu~ld~ngs 
I 

0.7605 PCI/G was used as the value since it was the highest for that analyte without 
a 'U' data qualifier 

mean -1.624 Sample Type Lab Qual I Number 
s 0. 411 Real I 4 
n 312 Real J I 2 
df 311 Real u I 263 

195% UCL 0.223 PCI/G Virtual I 43 
I 

Screening 
0.560 PCI/G 

Level 
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Revision 1 

Americium-241 
H calculation for df = 311 and s =0.287 

df s est H est H 
300 0.2 l. 680 0.029 0.02523 l. 705 

0.3 1.709 
0.004 0.000426 1.705 

df s est H 
400 0.2 1. 677 0.028 0.02436 1.701 

0.3 1.705 

43 Americiurn-241 samples were added to represent the sample locations under the buildings 

0.1273 PCI/G was used as the value since it was the highest for that analyte without 
a 'U' data qualifier 

mean -2.973 Sample Type Lab Qual Number 
s 0.287 Real 5 
n 312 Real u 264 
df 311 Virtual 43 

195% UCL 0.055 PCI/G 

Screening 
6.300 PCI/G 

Level 
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Cesium-137 
H calculation for df 311 and s 

df s 
300 0.3 1.709 

0.4 1. 746 

df s 
400 0.3 1.705 

0.4 1.740 

Revision 1 

I 
=0.371 

'I. 

., 
I .0. 037 0.02627 

il 
. I ,, 

0.035 0.02485 

est H 
1.735 

0.005 0.000596 
est H 
1.730 

i 

I 

I 
I est H 

I 
I 
I 1. 7 35 

I 

43 Cesium-137 samples were added to represent the sample locations under the buildings 1 

0.1161 PCI/G was used as the value since it was the highest for that analyte without 
a 'U' data qualifier 

i 
mean -3.496 Sample Type Lab Qual Number 
5 0.371 Real i 11 
n 312 Real u I 258 
df 311 

195% UCL 0.034 PCI/G 
Virtual : 43 

Screening 
0.760 PCI/G 

Level 
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Revision 1 

Cobalt-60 
H calculation for df 311 and s =0 .248 

df s est H est H 

300 0.2 1. 680 0.029 0.01392 1. 694 
0.3 1. 709 

0.003 0.000383 1.694 

df s est H 

400 0.2 1.677 0.028 0.01344 1.690 
0.3 1.705 

43 Cobalt-60 samples were add~d to represent the sample locations under the buildings 

0.09194 PCI/G was used as the value since it was the highest for that analyte without 

a 'U' data qualifier 

mean -3.418 Sample Type Lab Qual Number 

s 0.248 Real 16 

n 312 Real u 253 

df 311 Virtual 43 

195% UCL 0.035 PCI/G 

Screening 
Level 

0.070 PCI/G 
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Revision 1 

43 Radium-226 samples were added to represent the sample locations under the buildings 

2.12 PCI/G was used as the value since it was the highest for that analyte without 
a •u• data qualifier 

mean 0. 129 Sample Type Lab Qual jNumber 
s 0.274 Real .I 197 
n 312 Real u I 72 
df 311 Virtual I 43 

195% UCL 1.213 PCI/G I 
!. Screening 

Level 
2.100 PCI/G 
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Bismuth-207 
H calculation for df = 52 and s =0.013 

df s est H est H 

50 0.1 1. 684 1. 684 
0.005 0.001 1. 683 

df s est H 
60 0.1 1. 679 1. 679 

43 Radium-226 samples were added to represent the sample locations under the buildings 

0.0295 PCI/G was used as the value since it was the 1/2 the MDA for the highest analyte 
since all were 'U' data qualified 

mean -3.547 Sample Type Number 
s 0. 013 Real 10 
n 53 Virtual 43 
df 52 

195% UCL 0.029 PCI/G 

lE-6 Risk-~ 
0.160 PCI/G Based Guide 

Value 
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Bismuth-210M 
H calculation for df 52 and s =0.011 

df s. est H est H 
50 0.1 1.684 1. 684 

0.005 0.001 1. 683 
df s est H 
60 0.1 1.679 1. 679 

43. Bismuth-210M samples were added to represent the sample locations under the 

0.0465 PCI/G was used as the value since it was the 1/2 the MDA for the highest 
since all were 'U' data qualified 

mean 
s 
n 

df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

-3. 112 
0.011 

53 
52 

0.047 PCI/G 

Sample Type 
Real 

Virtual 
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Potassium-40 
H calculation for df ; 52 and s ;Q.Ol5 

df s est H est H 
50 0.1 1. 684 1.684 

0.005 0.001 1. 683 
df s est H 
60 0.1 1. 679 1. 679 

43 Potassium-40 samples were added to represent the sample locations under the buildings 

16.2 PCI/G was used as the value since it was the highest for that analyte without 
a 'U' data qualifier 

mean 2.75 Sample Type Lab Qual Number 
s 0.015 Real 9 
n 53 Real J 1 
df 52 Virtual 43 

I 95% UCL 15.692 PCI/G 

1E-6 Risk-, 
1.420 PCI/G Based Guide 

Value 
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Radium-228 
H calculation for df 52 and s =0.103 

df s 
50 0.1 1.684 

0.2 1. 718 

df s 
60 0. 1 1 .. 679 

0.2 1.711 

43 Radium-228 samples were added 

1.14 PCI/G was 
NONE were 'U' 

mean 
s 
n 
df 

95'0 UCL 

No lE-6 Risk­
Based Guide 

Value 

used as the value 
data qualifier 

0.0003 
0.103 

53 
52 

1. 03 PCI/G 

est H 
0.034 0.00102 1. 685 

0.005 
est H 

0.032 0.00096 1. 680 

to represent the sample locations under the 

since it was the highest for that analyte 

Sample Type 
Real 
Real 

Virtual 
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1,1,1-Trichlor~ethane 

H calculation for df = 230 an~ s =0 .. 01 

df s est H est H 

200 0.1 l. 662 l. 662 
0.001 0.0006 1.661 

df s est H 

250 0.1 1.661 1.661 

43 1,1,1-Trichloroethane samples were added to represent the sample locations under the buildings 

3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified 

mean 
s 
n 
df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

l.l 
0.01 

231 
230 

3.007 UG/KG 

Sample Type 
Real 

Virtual 
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1,1,2,2-Tetrachloroethane 
I 

H calculation for df = 230 and s =0.01 
: J' 

df s '•I 
200 0.1 l. 662 !I 

'" 
df 

., ' 
s ',. 

250 0.1 1.661 

est H 
l. 662 

0.001 0.0006 
est H 
1.661 I 

I 

est H 

1.661 

43 1,1,2,2-Tetrachloroethane samples were added to represent the sample locations I 
under the buildings 

i 
3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified 

mean 
s 
n 
df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1.1 
0.01 

231 
230 

3.007 UG/KG 

Sample Type 
Real 

Virtual 
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1,1,2-Trichlorpethane 
H calculation for df = 230 a~d s =0.01 

df s est H est H 
200 0. 1 1.662 1. 662 

0.001 0.0006 1.661 
df s est H 
250 0.1 1.661 1.661 

43 1,1,2-Trichloroethane samples were added to represent the sample locations under the buildings 

3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified 

mean 
s 
n 
df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1.1 
0.01 

231 
230 

3.007 UG/KG 

Sample Type 
Real 

Virtual 
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1,1-Dichloroethane 
H calculation for df = 230 and s =0.01 

df s est H 
200 0.1 l. 662 0 1. 662 

0.001 0.0006 
df s est H 
250 0.1 1.661 1.661 

43 1,1-Dichloroethane samples were added to represent the sample locations under the 

3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified 

mean 
s 
n 
df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1.1 
0.01 

231 
230 

3. 007 UG/KG 

Sample Type 
Real 

Virtual 
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lest H 
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I 
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1,1-Dichloroethene 
H calculation for df = 230 and s =0.01 

df s est H est H 
200 0 1 1. 662 1 662 

0.001 0.0006 1.661 
df s est H 
250 0.1 1.661 1. 661 

43 1,1-Dichloroethene samples were added to represent the sample locations under the buildings 

3.5 UG/KG was used as the va1ue since it was the l/2 the MDA for the highest analyte 
all were •u• data qualified 

mean 
s 
n 
df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1.1 
0.01 

231 
230 

3.007 UG/KG 
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1,2-Dichloroethane 
H calculation for df ~ 230 and s ~6.01 

df s est H 
200 0.1 1.662 1. 662 

0.001 0.0006 
df s est H 
250 0.1 1.661 1.661 

43 1,2-Dichloroethane samples were added to represent the sample locations under the 

3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified 

mean 1.1 Sample Type 
s 0.01 Real 
n 231 Virtual 
df 230 

I 95% UCL 3.007 UG/KG 

lE-6 Risk-~ 
3200 UG/KG 3.2 MG/KG Based Guide 

Value 
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I est H 
I 
11. 661 
' 

I 
I 

buildings 
I 
I 
I 
I 
I 
I 

Number 
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1,2-Dichloroethene 
H calculation for df = 230 and s =7.691 

df s est H est·H 
200 7 9.479 1.311 0.905901 10.385 

8 10.79 
0.146 0.08759 10.297 

df s est H 
250 7 9.342 1. 298 0.896918 10.239 

8 10.64 

43 1,2-Dichloroethene samples were added to represent the sample locations under the buildings 

3100 UG/KG was used as the value since it was the highest for that analyte 

mean 
s 
n 

df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

2. 511 
7.691 

231 
230 

1.60E+l6 UG/KG 

Sample Type 
Real 
Real 
Real 
Real 

Virtual 

Page 24 of 51 

Lab Qual Number 
4 

D 4 
J 1 
u 179 

43 



Revision 1 

Toluene 
H calculation for df 230 and s ;0.041 

df s est H 
200 0.1 1.662 1. 662 

df s est H 
250 0.1 1.661 1.661 

43 Toluene samples were added to represent the sample location 

3 UG/KG was used as the value since it was 1/2 the highest MDA 
all were 'U' or 'J' data qualified 

mean 
s 
n 

df 
95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1. 031 
0.041 

231 
230 

2. 818 UG/KG 
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est H 

0.001 0.0006 11. 661 

s under the buildings 

for that analyte 

Sample Type Lab Qual Number 
Real J I 15 
Real u i 173 

Virtual I 43 



Revision 1 

Tricloroethene 
H calculation for df = 230 and s =0.030 

df s est H est H 
200 0.1 1. 662 1.662 

0.001 0.0006 1.661 
df s est H 
250 0.1 1.661 1.661 

43 Tricloroethene samples were added to represent the sample locations under the buildings 

3.5 UG/KG was used as the value since it was 1/2 the highest MDA for that analyte 
all were 'U' or 'J' data qualified 

mean 1. 084 Sample Type Lab Qual 
s 0.03 Real J 
n 231 Real u 

df 230 Virtual 
95% UCL 2.969 UG/KG 

lE-6 Ri.sk-~ 
41000 UG/KG 41 MG/KG Based Guide 

Value 
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Vinyl Chloride 
H calculation for df = 230 and s =1..641 

df s • 1!' est H jest H 
200 1.5 2.609 w--263 0.168583 2.778 

l. 75 2. 872 
,l'' 0.028 

df s ·.I est H '' 250 1.5 2.584 0.258 0.165378 2.749 

0.016923 I 2. 761 

1. 75 2.842 

I 
43 Vinyl Chloride samples were added to represent the sample locations under the . . i 

bu~ld~ngs 

140 UG/KG was used as the value since it was the highest for that analyte 
most were 'U' data qualified 

mean 
s 
n 

df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

2.351 
1. 641 

231 
230 

54.445 UG/KG 

Sample Type 
Real 
Real 

Virtual 
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I 5 
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1,2-Dichloropropane 
H calculation for df = 230 and s =0.01 

df s est H est H 
200 0.1 1. 662 1.662 

0.001 0.0006 1. 661 
df s est H 
250 0.1 1.661 1.661 

43 1,2-Dichloropropane samples were added to represent the sample locations under the buildings 

3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified 

mean 
s 
n 

df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1.1 
0.01 

231 
230 

3.007 UG/KG 

Sample Type 
Real 

Virtual 
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1,3-cis-Dichloropropene 
H calculation for df ~ 230 and s ~0.01 

df s I, est H 
200 0.1 l. 662 1.662 

0.001 0.0006 
df s est H 
250 0.1 1.661 1.661 

43 1,3-cis-Dichloropropene samples were added to represent the sample locations under 

3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified 

mean 
s 
n 
df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1.1 
0.01 

231 
230 

3.007 UG/KG 

Sample Type 
Real 

Virtual 
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I 
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1,3-trans-Dichloropropene 
H calculation for df 230 and s =0.01 

df s est H est H. 

200 0.1 1.662 1.662 
0.001 0.0006 1.661 

df s est H 

250 0.1 1.661 1. 661 

43 1,3-trans-Dichloropropene samples were added to represent the sample locations under the buildings 

3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were •u• data qualified 

mean 
s 
n 

df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1.1 
0.01 

231 
230 

3.007 UG/KG 

Sample Type 
Real 

Virtual 
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2-Butanone 
H calculation for df 230 and s =0.012 

df s est H 
200 0.1 1.662 1. 662 

0.001 0.0006 
df s est H 
250 0.1 1.661 1.661 

43 2-Butanone samples were added to represent the sample locations under the buildings 

7 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 

mean 
s 
n 
df 
I 95% UCL 

'U' 

No lE-6 Risk­
Based Guide 

Value 

data qualified 

1.751 
0.012 

231 
230 

5.770 UG/KG 
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Sample Type 
Real 

Virtual 

est H 

11. 661 

I 

I 
I 
I 
I 
I 
Number 
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2-Hexanone 
H calculation for df 230 and s ~0.012 

df s est H 
200 0.1 1. 662 1.662 

0.001 0.0006 
df s est H 
250 0.1 1.661 1.661 

43 2-Hexanone samples were added to represent the sample locations under the buildings 

7 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified 

mean 
s 
n 
df 

I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1.751 
0.012 

231 
230 

5.770 UG/KG 

Sample Type 
Real 

Virtual 
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est H 

1.661 

Number 
188 

43 
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4-Methyl-2-pentanone 
H calculation for df = 230 and s =0.012 

df s est a· 
200 0.1 1.662 1.662 

0.001 0.0006 
df s est H 
250 0.1 1.661 l. 661 

43 4-Methyl-2-pentanone samples were added to represent the sample locations under the 

7 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were •u• data qualified 

mean 
s 
n 
df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

l. 751 
0.012 

231 
230 

5.770 UG/KG 

Sample Type 
Real 

Virtual 
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I est H 

ll. 661 

I 

I . . 
~u~ld~ngs 

! 

I 
Number 
I 188 

43 
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Acetone. 

H calculation for df 230 and s ;0.809 

est H \ 
df s 

200 0.8 l. 988 0.074 0.000666 l. 989 

0.9 2.062 
0.012 0.007205 

est H 
df s 

250 0.8 l. 976 0.073 0.000657 l. 977 

0.9 2.049 

43 Acetone samples were added to represent the sample locations under the buildings 

51 UG/KG was used as the value since it was the highest analyte 

mean 
s 
n 

df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

2.407 
0. 809 

231 
230 

17.118 UG/KG 

Page 34 of 51 

Sample Type Lab Qual 
Real 
Real B 
Real J 

Real JB 
Real u 

Virtual 

est H 

l. 981 

Number 
47 

5 
1 
1 

134 

43 
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Bromodichloromethane 
I 

i 
H calculation for df = 230 and s =0.01 

,I: 

df s c. est H 
200 0.1 l. 662 I; 1.662 

; i\, 
0.001 0.0006 

df s est H 
250 0.1 1.661 1.661 

43 Bromodichloromethane samples were added to represent the sample locations under the 

3.5 UG/KG was used as the value since it was the 1/2 the MDA fer the highest analyte 
all were •u• data qualified 

mean 1.1 Sample Type 
s 0.01 Real 
n 231 Virtual 
df 230 

I 95% UCL 3.007 UG/KG 

lE-6 Risk-~ 
48000 UG/KG 48 MG/KG Based Guide 

Value 
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est H 

1.661 

buildings 
I 

I 
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i 
Number 
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Bromoform 
H calculation for df 230 and s =0.01 

df s est H est H 
200 0.1 l. 662 1.662 

0.001 0.0006 1.661 
df s est H 
250 0.1 1.661 1.661 

43 Bromoform samples were added to represent the sample locations under the buildings 

3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified 

mean 1.1 Sample Type Number 
s 0.01 Real 188 
n 231 Virtual 43 
df 230 

I 95% UCL 3.007 UG/KG 

lE-6 Risk-~ 
375000 UG/KG 375 MG/KG Based Guide 

Value 
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Carbon Disulfide 
H calculation for df = 230 and s =0.02 

df s est H 
200 0.1 1. 662 1. 662 

0.001 0.0006 
df s est H 
250 0.1 1.661 1.661 

43 Carbon Disulfide samples were added to represent the sample locations under the 

I est H 

11.661 
I 

I 
I 
I 

buildings 
; 

3.5 UG/KG was used as the value since it was the 1/2 the·MDA for the highest analyte 

I all were 'U' OR 'J' data qualified 

i 
mean 
s 

1.087 
0.02 

231 
230 

Sample Type Lab Qual Number 

n 

df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

2. 971 UG/KG 

i 
I. 
I 
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Virtual I 43 
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Carbon Tetrachloride 
H calculation for df = 230 and s =0.01 

df s est H est H 
200 0.1 1. 662 . 1. 662 

0.001 0.0006 1.661 
df s est H 
250 0.1 1.661 1.661 

43 Carbon Tetrachloride samples were added to represent the sample locations under the buildings 

3.5 UG/KG was used as the valpe since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified 

mean 1.1 Sample Type Number 
s 0.01 Real 188 
n 231 Virtual 43 
df 230 

I 95% UCL 3.007 UG/KG 

lE-6 Risk-~ 
4600 UG/KG 4.6 MG/KG Based Guide 

· Value 
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I 
I 

Chlorobenzene I 
I 

H calculation for df = 230 and s =0.01 
I 
I 

df s est H I est H 
200 0.1 1. 662 1.662 

0.001 0.0006 1. 661 
df s est H 
250 0.1 1.661 1.661 

43 Chlorobenzene samples were added to represent the sample locations under the 

I 
. . I 

bu~ld~ngs 

3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte I all were 'U' data qualified 

mean 
s 
n 

df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1.1 
0.01 

231 
230 

3.007 UG/KG 

I 
Sample Type 

Real 
Virtual 
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Revision 1 

Chloroethane 
H calculation for df = 230 and s =0.012 

df s est H 
200 0.1 1. 662 1.662 

0.001 0.0006 
df s est H 

250 0.1 1.661 1.661 

43 Chloroethane samples were added to represent the sample locations under the buildings 

7 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified 

mean 
s 
n 

df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1.751 
0.012 

231 
230 

5.770 UG/KG 

Sample Type 
Real 

Virtual 

Page 40 of 51 
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Chloroform (Trichloromethane) 
H calculation for df 230 and s :0.01 

df s est H lest H 
200 0.1 1. 662 1. 662 

0.001 0.0006 
df s est H 
250 0.1 1.661 1.661 

I 
11.661 

I 

3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest ana1yte 

43 Chloroform (Trichloromethane) samples were added to represent the sample locations uJder the buildings 

I 
all were 'U' data qualified 

mean 1.1 Sample Type 
s 0.01 Real 
n 231 Virtual 
df 230 

I 95% UCL 3.007 UG/KG 

1E-6 Risk-~ 
3100 UG/KG 3.1 MG/KG Based Guide 

Value 
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Chloromethane 
H calculation for df = 230 and s =0.012 

df s est H est' H 
200 0.1 1.662 1.662 

0.001 0.0006 1.6?1 
df s est H 
250 0.1 1.661 1.661 

43 Chloromethane samples were added to represent the sample locations under the buildings 

7 UG/KG was used as the vaiue since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified 

mean 
s 
n 
df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1. 751 
0.012 

231 
230 

5.770 

Sample Type 
Real 

Virtual 

UG/KG 
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Dibromochloromethane 
i· 

H calculation for df ; 230 and s =0.01 
'I 

;1 r 

'·' I 

df s est H I est H 
200 0.1 1. 662 ' 1.662 

1· 0.001 0.0006 1.661 ,I 
df s ',I est H 
250 0. 1 1.661 1.661 

43 Dibromochloromethane samples were added to represent the sample locations under the 

3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified 

mean 1.1 Sample Type 
s 0.01 Real 
n 231 Virtual 
df 230 

I 95%. UCL 3.007 UG/KG 

lE-6 Risk-, 
35500 UG/KG 35.5 MG/KG Based Guide 

Value 
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Dichloromethane (Methylene Chloride) 
H calculation for df = 230 and s =0. 362 

df s est H est H 
200 0.3 1. 716 0.039 0.02418 1. 740 

0.4 1.755 
0.005 0.003144 1. 737 

df s est H 
250 0.3 1.712 0.037 0.02294 1. 735 

0.4 1.749 

43 Dichloromethane (Methylene Chloride) samples were added to represent the sample locations under the buildings 

52 UG/KG was used as the value since it was the highest analyte 

mean 3.067 Sample Type Lab Qual Number 
s 0.362 Real B 187 
n 231 Real BJ 1 
df 230 Virtual 43 

I 95% UCL 23.907 UG/KG 

lE-6 Risk-, 
395000 UG/KG 395 MG/KG Based Guide 

Value 
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Ethylbenzene 
H calculation for df = 230 and s =0.012 

df s est H lest H 
200 0.1 1.662 1.662 

0.001 0~0006 
df s est H 

250 0.1 1. 661 1. 661 

43 Ethylbenzene samples were added to represent the sample locations under the buildingJ 
I 

I 
I 

3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified i 

I 
mean 
s 
n 
df 

I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1.1 Number 
0.01 188 

231 43 
230 

3.007 UG/KG 

' ,. 
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FREON-113 
H calculation for df 230 and s =0.01 

df s est H 
200 0.1 1.662 1.662 

0.001 0.0006 
df s est H 
250 0.1 1.661 1.661 

43 FREON-113 samples were added to represent the sample locations under the buildings 

3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 'U' data qualified 

mean 
s 
n 
df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1.1 
0.01 

231 
230 

3.007 UG/KG 

Sample Type 
Real 

Virtual 
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est H 

1.661 

Number 
188 

43 
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Hexane 
H calculation for df .= 229 and s =0.024 

df s est H 
200 0.1 1.662 1. 662 

0.001 0.0006 
df s est H 
250 0.1 1.661 1.661 

43 Hexane samples were added to represent the sample locations under the buildings 

3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 

mean 
s 
n 

df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1. 083 
0.024 

230 
229 

2.961 UG/KG 

Sample Type Lab Qual 
Real J 
Real u 

Virtual 
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I 
[est H 

1.661 

i 
Number 
I 11 

I 176 

I 43 
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Styrene 
H calculation for df 230 and s =0.010 

df s est H 
200 0.1 1.662 1.662 

0.001 0.0006 
df s est H 
250 0.1 1.661 1.661 

' 43 Styrene samples were added to represent the sample locations under the buildings 

3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were 

mean 
s 
n 
df 
I 95% UCL 

'U' 

No lE-6 Risk­
Based Guide 

Value 

data qualified 

1.1 
0.01 

231 
230 

3. 007 I UG/KG 
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Sample Type 
Real 

Virtual 

est H 

1.661 

Number 
188 

43 
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Tetrachloroethane 
H calculation for df = 229 and s =0.01 

df s est H ! est H 
200 0.1 1.662 

df s 
250 0.1 1. 661 

1. 662 I 
11.661 

I 

0.001 0.0006 
est H 
1. 661 

I 
sample locations under the buildings 

. I 
MDA for the h1ghest analyte 

43 Tetrachloroethene samples were added to represent the 

3.5 UG/KG was used as the value since it was the 1/2 the 
all were 'U' data qualified 

Number mean 
s 

1.1 
0.01 

230 
229 

I 187 
n 
df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

43 

3.007 UG/KG 
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Xylenes, Total 
H calculation for df = 230 and s =0.010 

df s est H est H 
200 0. 1 1.662 1.662 

0.001 0.0006 1.6H 
df s est H 

250 0.1 1.661 1.661 

43 Xylenes, Total samples were added to represent the sample locations under the buildings 

3.5 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were •u• data qualified 

mean 
s 
n 

df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1.1 
0.01 

231 
230 

3.007 UG/KG 

Sample Type 
Real 

Virtual 
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Number 
188 

43 
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Bromomethane 
I 
I 

H calculation for df ; 230 and s ;0.012 

df s ::' est H I est H 
200 0.1 1.662 '·1: 

df 
j! 

s , I 

1. 662 
0.001 '0.0006 

est H 

I 
11.661 

250 0.1 1. 661 1.661 

\ 
43 Bromomethane samples were added to represent the sample locations under the buildings 

I 
7 UG/KG was used as the value since it was the 1/2 the MDA for the highest analyte 
all were •u• data qualified 

mean 
s 
n 
df 
I 95% UCL 

No lE-6 Risk­
Based Guide 

Value 

1.751 
0.012 

231 
230 

5.770 UG/KG 

Page 51 of 51 

I 
Number 
I 1ea 

43 
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