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I. INTRODUCTION 

The Breckenridge Disposal Site, located in Breckenridge, Michigan (the “Site”), contains 
radioactive wastes that were buried in accordance with the regulations in effect in the late 1960s and 
early 1970s. Subsequently, the United States Nuclear Regulatory Commission (NRC) directed in a 
June 19,2002 letter that licensable waste material be removed from the Site. With the bankruptcy 
of Fruit of the Loom, responsibility for the Site was transferred to a Custodial Trust in August 2002. 
Based on available data, the Bankruptcy Settlement Agreement allocated $700,000 to a successor 
Liquidation Trust to fund the remediation and closure of the Site. 

ENVIRON International Corporation (ENVIRON) on behalf of the Custodial Trust, 
prepared an August 17,2004 Remedial Work Plan for the Site, which was approved by the NRC on 
August 3 1 , 2004. The Remedial Work Plan outlined procedures to remove the radioactive 
filtercake and soils (the “impacted material”) from the Site in order to achieve site closure for 
unrestricted use. 

Remedial activities began in the field on September 20,2004, but were suspended on 
October 15,2004 due to unanticipated site conditions. As a result of the unexpected increase in the 
volume of material requiring off-site management, it was determined that the Successor Liquidation 
Trust did not have sufficient fimds to complete the waste excavation work at the time. At the 
direction of the NRC, ENVIRON, on behalf of the Custodial Trust, prepared a May 3,2005 letter 
report summarizing the fall 2004 remedial actions. 

In order to determine the level of funding needed to achieve an unrestricted use release, a 
Work Plan for Supplemental Site Characterization (the “SSCWP”) was prepared and submitted to 
the NRC in June 2005. The NRC provided comments in a June 23,2005 telephone conversation 
record, which were transmitted to ENVIRON via facsimile on July 1,2005. ENVIRON retained 
Integrated Environmental Management, Inc. (IEM) of Knoxville, TN in the fall of 2005 to assist 
with the finalization and implementation of the SSCWP. As a precursor to the submittal of the 
Revised SSCWP, ENVIRON submitted an April 25,2006 Revised Dose Assessment Methodology 
letter to the NRC. This letter presented rationale and justification for revised derived concentration 
guideline levels (DCGLs), as the existing DCGLs were determined to be overly conservative and 
resulted in potential radiation doses that were far below the limits established by the NRC for the 
unrestricted use of the Site. The NRC provided comments to ENVIRON’s Revised Dose 
Assessment Methodology in a May 12,2006 letter. In order to expedite the resolution of the 
NRC’s concerns, the Custodial Trust and ENVIRON met with the NRC on June 22,2006. At this 
meeting, the NRC requested ENVIRON collect a confirmation sample in the area designated as 
CWA-3 to verify the concentrations of Uranium-238 (U-238) and Radium-226 (Ra-226) in the 

W 

V 
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subsurface soil.’ ENVIRON submitted a notice of sampling activities to the NRC on July 1 1, 2006 
and sampling was conducted on July 14,2006. ENVIRON submitted a response to NRC’s May 12, 
2006 comments letter on August 3,2006. 

ENVIRON submitted the Revised S S C W  on September 19,2006 which included a 
response to the NRC’s June 23,2005 comments. The Revised SSCWP was approved in an October 
26, 2006 letter from the NRC and the Revised SSCWP was implemented during November 2006. 

The purpose of this report is to document the field activities completed during November 
2006, present volume estimates of material exceeding the DCGLs, and to propose a conceptual 
approach for achieving the NRC’s unrestricted release criteria. After receiving NRC input on the 
proposed remedial approach, ENVIRON, on behalf of the Custodial Trust, will upon receipt of 
additional hnding into the Successor Liquidation Trust, prepare a Revised Remedial Work Plan to 
complete the remediation of the Site. 

u 

~~~~ ~ 

’ It was observed that this sample, CWA-3, exhibited equal concentrations of uranium and radium ( i t .  secular 
equilibrium), while all other CWA samples exhibited a much higher concentration of U-238 than Ra-226. 

W 
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11. BACKGROUND 

A. Site Description and Historical Uses 
The Site is located at 4490 East Madison Road about 4 miles east of downtown St. Louis, in 

Bethany Township, Michigan (see Figure 1). The Breckenridge property is a narrow triangular- 
shaped parcel of land that is mostly flat and grassy with scattered large trees. The Site, bounded by 
Madison Road on the north, by Bush Creek on the east, and by farmland on the west, is 
approximately 1.25 acres. A Site Layout Map is provided in Figure 2. The nearest residence is 
located approximately one-quarter mile to the east, across Bush Creek. 

Between 1967 and 1970, the Site was used for the disposal of process wastes (a solid waste 
byproduct) fiom an yttrium recovery operation managed by Michigan Chemical Corporation 
(MCC). These disposal activities were authorized under U.S. Atomic Energy Commission (AEC), 
License No. SMB-0833, and were performed in accordance with 10 CFR 20.304, “Disposal by 
Burial in the Soil”, which has since been repealed. The buried waste material is a solid waste 
byproduct known as filtercake, which originated from an yttrium extraction process. The filtercake 
is a dense, clay-like material containing elevated levels of naturally occurring uranium and thorium. 
Disposal records reported that the wastes were disposed in trenches predominantly oriented in a 
north-south direction. All waste burial was reportedly performed inside the fenced area. After 
MCC ceased yttrium recovery operations, the AEC License No. SMB-0833 was terminated. 

When elevated levels of surface radioactivity were identified at the Site by the NRC in 1996, 
the NRC requested that the radiological conditions at the Site be evaluated in terms of contemporary 
regulations. In response to the NRC’s request, several radiological evaluations have been 
performed at the Site in recent years. These and other previous investigations are discussed in the 
next section. 

W 

B. Previous Investigations 

the last 25 years. Investigations conducted include: 
Multiple radiological characterization investigations have been conducted at the Site during 

0 1981-1982: Oak Ridge Associated Universities ( O U U )  conducted a ground 
penetrating radar (GPR) geophysical survey of Site that identified subsurface disturbed 
areas that corresponded to non-vegetative areas in a 1970 aerial photograph; collected 40 
surface soil samples, and conducted 18 on-site soil borings (1 8 feet deep) surrounding 
buried filtercake disposal areas (by ORAU, Reference 1). Investigation details and 
sample locations are shown on Figure 3. 
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0 1996: NRC conducted five “shallow” excavation trenches; NRC conducted a 
radiological scoping survey (by NRC, Reference 2). 

0 1997-1999: Scientech conducted 56 soil borings (8 feet deep); collected 229 soil 
samples to demarcated the “affected area” based on average activity levels from the soil 
boring samples, and conducted a historical radiological process review (by Scientech, 
Reference 3). Investigation details and sample locations are shown on Figure 3. 

0 2001-2002: Scientech conducted a magnetic gradiometer geophysical survey of the Site 
that identified multiple magnetic anomalies that Scientech identified as potential waste 
areas (PWAs); conducted a surface screening radiological survey; conducted 80 soil 
borings for visual and screening determination of the presence of filtercake to try to 
delineate the extent of wastes (the soil borings were conducted in 7 of the 9 geophysical 
target areas); soil boring data was used to designate 7 “confirmed waste areas” (CWAs) 
and the remaining 2 non-drilled geophysical targets were designated as PWAs; filtercake 
samples were collected from 19 soil borings and 2 or 3 soil samples fiom each CWA 
were composited for off-site radiological analysis; developed a filtercake waste volume 
estimate of 1 13 m3 for the Site (by Scientech, Reference 4). Investigation details and 
sample locations are shown on Figure 3. 

0 March 2004: ENVIRON conducted nine soil borings (8 feet deep), collected nine 
samples for Resource Conservation and Recovery Act (RCRA) Toxicity Characteristic 
Leach Procedure (TCLP) characterization analysis, and collected two soil samples for 
radiological analysis. Fil tercake wastehmpacted soil wastes were determined to not 
constitute a RCRA characteristic waste (by ENVIRON, Reference 5).  Investigation 
details and sample locations are shown on Figure 3. 

0 September/October 2004: ENVIRON, conducted 4 1 soil borings (1 0 feet deep) with on- 
site scanning and radiological analysis of 0 to 10 feet composite samples; conducted 
13 pre-excavation trenches for visual identification of filtercake waste and for 
radiologically screening for impacted soils (by ENVIRON, Reference 6 ) .  In addition to 
nine filtercake disposal areas that were previously identified, pre-excavation trenches 
conducted as part of the fall 2004 remedial action identified the apparent presence of an 
additional four to five disposal areas of filtercake and/or radiologically impacted soils. 
Investigation details and sample locations are shown on Figure 3. 
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0 July 2006: ENVIRON conducted two soil borings (1 0 feet deep) from the area 
designated as CWA-3 with on-site scanning and radiological analysis on a composite 
sample from the filter cake horizon from each boring. Investigation details and sample 
locations are shown on Figure 3. 

C. Remedial Work Completed 

for the removal and off-site disposal of radioactive filtercake and associated radiologically impacted 
soils from nine CWAs. The projected extent and waste inventory estimates were approximately 
4 10 m2 and 1 13 cubic meters (m3) respectively. The anticipated volume of material to be sent for 
off-site disposal was 226 m3 in anticipation of unavoidable mixing of adjacent soils with the 
filtercake during the excavation process. 

extents of the remediated areas are shown on Figure 4. Approximately 200 tons of waste material 
(i.e., filtercake, debris, and impacted soil) were containerized and shipped to the Envirocare 
disposal facility located in Clive, Utah for disposal. An estimated 77 m3 of filtercake and soils 
were removed from CWA-2, and 24 m3 of filtercake were removed from CWA-7, compared with an 
expected volume of 12 m3 and 32 m3 respectively. Remedial work was suspended and a number of 
test trenches were completed as shown on Figure 4 to better understand conditions at the Site. Due 
to the increase in the projected volume of material requiring offsite management, the decision was 
made to halt the remedial activities and preserve the remaining fimds for additional characterization. 
This decision was transmitted to the NRC in an October 15,2004 letter. 

bottom of the excavation; however, these confirmation samples were not collected due to the 
suspension of remedial activities. A total of 57 soil borings were also planned as part of the Final 
Status Survey. The Site was subdivided into 3 survey units, and 19 borings were to be completed in 
each of these survey units. Prior to the suspension of field work, 41 of the planned borings, 
primarily located in non-impacted areas of the Site, were completed. This data was reported in 
ENVIRON’s May 3,2005 letter report documenting remedial activities. 

The August 17,2004 Remedial Work Plan (by ENVIRON / Scientech, Reference 7) called 

Remedial activities began in the fall of 2004 when two of the CWAs were remediated. The 

1 

The Remedial Work Plan also called for the collection of confirmation samples from the 
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111. REMEDIAL DESIGN CHARACTERIZATION 

A. Gamma Radiation Survey 
ENVIRON subcontracted IEM to perform the walkover radiation survey. The purpose of 

the walk over radiation survey was to locate additional soil boring and provide information on the 
relative extent of surficial impacts.* The walkover radiation survey was conducted using a 
calibrated gamma scintillator and was completed between November 6 - 7, 2006.3 The detector 
was used in conjunction with a global positioning system (GPS) device that recorded the position of 
each reading. The surveyor walked to each grid intersection and held the detector as close to the 
surface of the ground as possible, approximately six (6 )  inches from the surface of the soil. The 
associated radiation measurement was recorded and the procedure was repeated at the next grid 
intersection. Daily logs, calibration logs, and background radiation readings are provided in 
Appendix A. 

B. Soil Boring Investigations 

1. Sampling Methods 

Michigan to perform the drilling activities and IEM to provide radiological screening and 
health and safety support. Each soil boring was advanced at the locations shown on Figure 5 
using a track-mounted Geoprobe@ 54DT soil sampling system using 4-foot-long stainless 
steel macro-core or closed-piston samplers. The following procedures were completed for 
each soil: 

ENVIRON subcontracted Mateco Drilling Company (Mateco) of Grand Rapids, 

The location of each soil sample was based on measurement from a Site specific 
reference point (i.e., a fence comer) and site features. The locations were then 
marked with a post labled with the soil boring ID.4 

Previous Site investigations suggested that measurements made using 2x2 NaI detectors were representative of the 
concentrations of contaminants in the surface and near-surface soils and that the readings were not impacted 
significantly by the buried filtercake material several feet below the ground surface. 

The radiation survey was conducted with a Ludlum Model 224 1 with a Ludlum Model 44- 10 probe 2x2 NaI gamma 3 

scintillation detector. 

v 
The locations of the 97 borings were surveyed by an licensed professional surveyor at the completion of the field 

work. 
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0 All sampling equipment was decontaminated as described below prior to 
commencing soil sampling activities. 

0 Each soil boring was continuously sampled using a 4-foot-long stainless steel macro- 
core samplers fitted with a new, disposable plastic liner. Upon removal, the soil core 
boring number and sample interval was marked on the plastic liner using a 
permanent marker. All soil cores were transported to an non-impacted area near the 
north end of the site for processing. 

0 The lithologic description of each soil boring was logged on a field log sheet by an 
ENVIRON geologist. The lithologic description included the soil matrix (Le., clay, 
sand, silt); color, hardness, grain size, moisture content, visual or olfactory evidence 
of impact, and activity levels measured as gamma radiation count rates. 

At the majority of the sample locations, the soil borings were advanced to 
approximately 12 feet below ground surface (bgs) or to at least 2 feet below the deepest 
interval exhibiting elevated radiation readings. However, boring refusal was encountered 
SB-35 and SB-58 prior to delineating the vertical extent of elevated activity levels. Multiple 
attempts were made to advance the borings deeper, but all were unsuccessful. Vertical 
delineation at these locations will be part of the remedial work at the Site. In addition to the 
deeper soil borings, eight soil borings (SB-90 to SB-97) were advanced to 4 feet bgs to 
evaluate potential surface impacts identified during the gamma radiation walkover survey. 
The soil boring logs are included in Appendix B. 

2. Scanning Methods 
Each soil core was surveyed for gamma radiation (gross count rates) using a Ludlum 

Model 2241 with a 44-10 probe 2x2 NaI detector with a lead cuff located at the end of the 
detector. Daily logs, calibration logs, and background readings are provided in Appendix A. 
The lead cuff was used to decrease the detectable background and increase the directional 
dependence of the detector. The detector was used to measure 10-second static counts at 6- 
inch intervals along the recovered soil core as follows: 

0 IEM calibrated the scanning equipment using a radiation check source daily. 

Any excess dirt or other material on the outside of the sample sheath and on the work 
surfaces was wiped off. 
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Each core in the core set was scanned with the detector in a fixed geometry 
(determined by the Project Health Physicist) with respect to the sheath. The counts 
were accumulated for ten (1 0) seconds each, beginning at a point 3 inches from the 
top of the core and every 6 inches thereafter. The readings were recorded on a field 
log sheet along with the geologic description. 

0 Each 6-inch or 12-inch interval was placed in a plastic Ziploc bag directly from the 
Geoprobe sample sheaths using stainless steel sampling tools and a clean, gloved 
hand. Each bag was labeled with the boring location and sample depth interval. The 
sample interval was selected based on the activity readings. If elevated activity or 
the presence of filter cake was only detected in a 6-inch interval, only that 6-inch 
interval was bagged. If similar readings were detected over the 12-inch interval, the 
entire 12-inch interval was bagged. After collection, the sample bags were set aside 
on covered plastic tarps for potential laboratory analysis. 

C. Confirmation Soil Sampling 
Soil samples selected for laboratory analysis are summarized in Table 1. The sample 

locations and sample intervals were chosen to represent the full range of activity levels encountered 
during the investigation. Samples not selected for off-site analysis were left on site and covered 
with several layers of plastic tarp. Samples with activity levels greater than 12,000 cpm were 
buried approximately 6-inches bgs in an area with documented impacts. 

Broken Arrow, Oklahoma for gamma spectroscopy to quantify uranium-238+D and thorium-232+D 
activity levels. These isotopes were quantified using the photo peaks of their decay daughters. The 
laboratory was required to provide a minimum detectable activity of 2 pCi/g for uranium-23 8+D, 
and thorium-232+D. Alpha spectroscopy analysis was used for selected samples to measure 
isotopic uranium and isotopic thorium analyses using Los Alamos National Laboratory (LANL) 
Method ER200 and LANL ER290, respectively. The samples analyzed via alpha spectroscopy are 
described in Table 1. 

- 
The samples collected for confirmation testing were analyzed by Outreach Laboratory in 

D. Decontamination and Waste Management 

washing in a low phosphate detergent such as AlconoxTM followed by a clean water rinse. All 
sampling equipment was surveyed for contamination prior to being released as clean waste for 
disposal as general trash. All decontamination water was allowed to drain out on the ground in the 
vicinity of the work area. All materials and vehicles brought to the Site were surveyed and 
radiologically released prior to leaving the Site. 

All equipment was decontaminated by either steam cleaning with a high-pressure washer or 

v 
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v E. Equipment Release Survey 
All equipment used during intrusive activities was decontaminated at the completion of all 

work. Following appropriate decontamination, all equipment was subject to a release survey prior 
to leaving the Site. This equipment included hand tools, Geoprobe, survey instruments, and 
personnel protective clothing. The equipment release survey consisted of scanning with a GM 
detector. The GM thin window “pancake” detector was used to “frisk” equipment, personnel, waste 
containers, etc., to verify that no contamination was tracked off site. Release limits for personnel 
and equipment are presented in the table below. These values are traditional values originally 
presented in the NRC Regulatory Guide 1.86 (NRC, Reference 8). Since the natural thorium limit 
is more restrictive than the natural uranium limit and field-screening techniques cannot distinguish 
between the two, the natural thorium limit was used. 

Acceptable Surface Contamination Levels: 

Notes: 

dpm = disintegration per minute 
’ Count rates were not averaged over an area greater than 1 m2. 
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IV. RESULTS AND ANALYSIS 

A. Gamma Radiation Survey Results 

scintillation detector was determined to be 7,243 f 339 counts per minute (cpm) when the detector 
was held approximately six inches above non-impacted soil. The grids that exhibited elevated 
readings are identified in Figure 6. Grids with radiation measurements that were more than two 
times (2x) background (e.g. greater than 14,486 cpm) were colored “yellow” in the figure. Those 
grids that exhibited a radiation level in excess of 3x background (e.g. greater than 21,729 cpm) were 
colored “red”. The walk over survey was a qualitative measure responding to radioactive materials 
in the surface soils and larger concentrations of buried filtercake. There was no method to correlate 
the readings to actual concentrations of radioactive materials or to identify the specific isotope that 
contributed to the elevated reading. As discussed in Section III.A, the results of the walk over 
radiation survey were used to locate borings SB90 through SB97. As shown on Figure 6 ,  a large 
number of borings were located in the area of relative impacts identified during the walkover 
survey. Based on the review of the available borings in the areas of relative impacts, field screening 
results for the borings are sufficient for use in estimating surface volumes. 

B. Soil Boring Investigation Results 

offsite laboratory for analysis. From the 97 borings completed at the Site, 34 samples were 
analyzed for gamma spectorospy and 9 samples were analyzed for isotopic uranium and thorium at 
Outreach Labs in Broken Arrow, Oklahoma. The laboratory results for Thorium 232, Uranium 238, 
and Radium 226 are shown in Table 2. The laboratory data package is provided in Appendix C. 

from natural background was added to the DCGL for purposes of direct comparison to the 
analytical results. The background levels were presented in ENVIRON’s September 19,2006 
submittal. The DCGLs and associated radiation background are provided in Table 3. Table 4 
compares the laboratory sample results with the DCGLs plus background. Samples that exceed the 
DCGLs are shown in italics and shaded with a grey background. For samples that were analyzed 
for isotopic uranium and thorium via alpha spectroscopy, those results are used in place of the U- 
238 and Th-232 results from the gamma spectroscopy analysis. The results provided by alpha 
spectroscopy provide a lower detection limit and a higher precision result compared to the results 
provided by gamma spectroscopy. In areas where the soil samples indicate the presence of uranium 
and radium in secular equilibrium, the DCGLs for uranium and radium will be set to equal 
concentrations of 1.3 pCi/g on the surface and 10.5 pCi/gram in the subsurface above background.. 

The results of the walkover survey are shown in Figure 6. The background of the gamma 

- 
As discussed in Section III.C, samples from a subset of the total borings were sent to an 

The results were compared to the DCGLs previously derived for the Site; the contribution 

\ 
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Locations that exceed the DCGLs are shown on Figures 7 and 8, for surface and subsurface soils 
- respectively. 

A regression correlation was derived between gamma count rates measured in the field and 
the laboratory determined radionuclide activities for Site soils. The correlation was used to 
determine whether a field screening value is above the Site specific DCGL and incorporated into 
volume estimate calculations. As the gamma count rate does not differentiate between isotopes, the 
sum of U-238, Th-232, and Ra-226 activities were compared with field screening values. Based on 
the statistical evaluation described below, the subsurface field screening value that indicates a 
potential DCGL exceedance is 4,700 cpm. 

In general, regression correlations between field screening instruments and laboratory 
analytical results can be used to predict the laboratory values corresponding to various field 
measurements, along with confidence limits for the predictions. To develop the correlation for this 
Site, a subset of the samples values linearly correlated around the sum of the Site specific DCGLs 
(66 pCi/g), as opposed to correlating over the entire range of detected values were used. Six 
samples outside the linear range were excluded from the calculations (SB58-6-9, SB58-9-10, SB40- 
4-55, SB29-5.5-6, SB54-3-4, and SB40-11-12). In addition, due to heterogeneity of the soils, six 
outlier values were also removed from the correlation analysis (SB60-0-1, SB58-10-11, SB63-4-5, 
SB22-1-2, and SB40-6-7). 

The selected data were log transformed and a least-squares linear regression was performed. 
Figure 9 shows the regression correlation together with the 75% prediction limits calculated using 
Microsoft Excel statistical add-on software Analyse-it version 1.73. Excellent correlation between 
the two methods was obtained as indicated by the R-squared value of 0.80. The results suggest that 
a field screening value of 4,700 cpm (log 3.67), the point at which the 75% upper prediction limit 
(UPL) equals the sum of the DCGLs, 66 pCi/g (log = 1.82), should be used as a field screening 
value to identify samples that exceed the site-specific subsurface DCGLs. Figure 8 shows the 
location of field screening values that exceed this action level. The dose assessment conceptual 
model was taken into consideration on Figure 8. A boring that had readings above 4,700 cpm may 
not have been indicated as impacted if the readings were close to 4,700 cpm, the thickness of 
elevated readings were less than two feet, and at least 5 feet of cover material with readings below 
4,700 cpm was present. For example, while SB-5 recorded a field screening reading of 5,030 cpm 
from 5.0 to 6.5feet bgs. Since the thickness of material at the DCGL is less than 2 feet and there is 
5 feet of clean cover material, SB-5 was not considered to be impacted above the DCGLs. Backup 
material for the data regression is provided in Appendix D. 

calculate a surficial action level by this r n e t h ~ d . ~  

- 

Due to the response limitations of the field screening instrument, it was not possible to 
Therefore, the action level was selected by 

~~~ ~~ 

u The action level calculated by the same method used for the subsurface soils would be below the instrument 
background readings recorded by IEM during the field activities and provided in Appendix A. 
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inspection. As shown in Table 4, the lowest representative field screening reading that corresponds 
to an exceedance of the DCGL is 3,700 cpm in boring SB-44. Therefore, the action level for 
surface soils will be 3,700 cpm. Figure 7 shows the location of field screening values that exceed 
this action level. 

b 

C. Waste Inventory Estimates 

material above the DCGLs as shown on Figures 10 and 1 1. Because the data has changed the 
footprints of existing CWAs and added newly identified impacted areas, ENVIRON has renamed 
areas that require remedial action as Remedial Areas @As) in order to avoid confixion. The 
designated RAs are shown on Figures 10 and 1 1. In cases where the most recent data contradicts 
historical data, more weight is given to the recent data. This compilation of data was interpreted to 
develop volume estimates to be used for remedial planning. 

For surficial impacts, the waste inventory estimate was developed by calculating the area of 
impacted material as shown on Figure 10 and multiplying it by 15 centimeters (cm), or 0.5-feet (fi). 
Based on this methodology, surface impacts occupy a footprint of approximately 10,000 square feet 
with a volume of 185 cubic yards. 

Volume estimates for subsurface material were developed using two methods. First, 
Environmental Visualization Software (EVS) developed by Ctech, was used to estimate the volume 
of materials exceeding 4,700 cpm. EVS uses geostatistical methods (i.e., krigging) to create a 3- 
Dimensional model of all the activity readings collected in November 2006. Using this model, EVS 
then calculates a volume of material above a certain action level, in this case 4,700 cpm. EVS 
calculated a volume of material above 4,700 cpm to be 542 cubic yards. This volume calculated by 
EVS represents the precise volume based on the statistical model, and does not account for practical 
considerations of soil excavation. Therefore, a 2: 1 mixing ratio is assumed for the volume estimate. 
The volume estimate based on the modeling is 1,084 cubic yards. Table 5 breaks down the volumes 
estimates by RAs. 

The second method was to manually interpret the data to estimate the volume of material 
exceeding the DCGLs. An ENVIRON engineer reviewed the data, again taking into consideration 
the dose assessment conceptual model, to develop the length and width of the RAs, as well as the 
average thickness of the impacted material for each RA. The volume estimate based on this method 
was 985 cubic yards. This methodology already factors in the soils mixing, therefore, no mixing 
ratio is applied. The results for each RA are shown in Table 6.  

The subsurface volume estimates calculated by each method are consistent, therefore, the 
average value, 1,035 cubic yards, will be used as the volume estimate for subsurface soils. These 
estimates represent the volume in place. During excavation, the volume of material increases, 
therefore, a fluff factor of 1.25 was used to account for this expansion. Based on this evaluation, a 

Historical data was incorporated with the most recent data to develop the estimated extent of 

- 
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surface volume of 23 1 cubic yards and a subsurface volume of 1,293 cubic yards will be used for 
remedial planning purposes. The actual volume remediated may be more or less, depending on the 
effectiveness of the remedial action. 

L- 
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V. REMEDIAL APPROACH 
A. Introduction 

The primary objective of Site remediation will be to achieve compliance with the NRC’s 
unrestricted use release criteria. ENVIRON has previously established DCGLs to be used during 
remediation to satisfy this criteria of less than 25 mredyear over the period of 1,000 years in the 
future. Section IV identifies RAs and provides volume estimate of areas that do not meet the release 
criteria. ENVIRON has identified the following four alternatives to address material exceeding 
the DCGLs at the Breckenridge Disposal Site. Each is discussed in detail below. 

0 

Alternative 1 - Excavation and disposal at Energy Solution’s Clive, Utah Facility 
Alternative 2 - Excavation and disposal at EQ’s Bellville, Michigan Facility 
Alternative 3 - Intentional mixing and on-site disposal. 
Alternative 4 - Combination of Alternatives 1 and 3. 

B. Analysis of Alternatives 

1. Alternative 1 - Excavation and Disposal at Energy Solution’s Clive, Utah 
Facility 
Alternative 1 includes the excavation and offsite disposal of waste materials 

exceeding the subsurface DCGLs. Material exceeding the subsurface DCGLs would be 
removed from the waste areas and loaded into special containers. The containers will be 
transported by truck in approved shipping containers to a transfer station where they will be 
loaded onto railcars for transport to the disposal facility. 
Alternative 1 is Energy Solution’s (Elkla Envirocare) facility located in Clive, Utah. Surface 
material exceeding the surface DCGL, but below the subsurface DCGLs will be placed in 
the excavations. Alternative 1 is a similar remedial approach initiated at the Site in 2004 
prior to being halted due to unexpected conditions. 

health provided adequate fimding is available. Compared with the other alternatives, the 
relative risk of remedy is higher than the four other remedies considered because of the 
volume of material transported and the distance to the disposal facility. The Trust would be 
able to achieve the NRC’s unrestricted release criteria under Alternative 1. The major 
drawback of Alternative 1 is the transportation cost associated with shipping almost 1,300 
cubic yards of waste material over 2,000 miles to Utah. Alternative 1 is the most expensive 
alternative and there would be little contingency for unexpected conditions. 

The disposal facility under 

From past experience, Alternative 1 is implementable and fully protective of human 
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2. Alternative 2 - Excavation and Disposal at EQ’s Bellville, Michigan Facility 
Alternative 2 includes the excavation and offsite disposal of waste materials 

Material exceeding the DCGLs will be removed from the waste exceeding the DCGLs. 
areas and loaded directly into trucks for transport to the disposal facility. The disposal 
facility under Alternative 2 is EQ’s facility located in Bellville, Michigan. The EQ facility 
is licensed by the State of Michigan to receive limited quantities of naturally occurring 
radioactive materials under a permit modification granted in 2006. 

of waste at EQ’s facility would require certain NRC exemptions and MDEQ approval. 
According to EQ’s permit modification, a copy of which is provided in Appendix E, the 
material would need an exemption under 10 CFR 40.14 and declared to be no longer a low 
level radioactive waste. This exemption is required in order for the State of Michigan to 
approve the disposal at the EQ site. It is estimated that the exemption would cost on the 
order of $100,000 to pursue and defer remedial actions at the Site by approximately one 
year. 

If the necessary approvals are granted, the implementation of Alternative 2 would 
achieve the NRC’s unrestricted release criteria and be fully protective of human health. 
Alternative 2 provides many advantages over Alternative 1. First, EQ’s facility only 140 
miles from the Site, thereby reducing transportation costs significantly. Additionally, since 
the material is directly loaded into the transport vehicle, the waste staging and handling 
process will be more efficient. Alternative 2 has a lower risk of remedy compared with 
Alternative 1 because of its comparatively shorter distance to the disposal facility The one 
drawback to disposal at EQ’s facility, besides the cost and uncertainty of the obtaining the 
exemption, is the waste acceptance criteria (WAC) of 50 pCi/g for Ra-226. Jn order to meet 
the WAC, some dilution and/or mixing of excavated material would be required prior to 
shipment. Alternative 2 would cost less than Alternative 1 mainly fiom the savings 
transportation cost. 

Whether Alternative 2 is a viable option is unknown at this time because the disposal 

3. Alternative 3 - Use of Intentional Mixing with On-Site Disposal 
Alternative 3 includes the onsite mixing of waste materials with clean materials to 

achieve compliance with the release criteria. This approach, presented in NUREG-1757 
revision 2 (NRC, Reference 9), released in September 2006, would eliminate all 
transportation and disposal costs from remediation. Mixing would occur ex situ, though the 
exact mechanism has not been identified. After mixing and confirmation sampling, the 
material would be placed back in the excavations. Alternative 3 would also include the 
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placement of a 1 foot of clean fill over the remedial footprint and the re-vegetation of the 
Site. 

The implementation of Alternative 3 would achieve the NRC’s unrestricted release 
criteria and be fully protective of human health. The use of intentional mixing with onsite 
disposal would require specific approval from the NRC Region 111. The main advantage of 
Alternative 3 would be the elimination of transportation and disposal costs. Alternative 3 
has a lower risk of remedy compared with Alternatives 1 and 2 because no offsite transport 
is required. However, the volume of material handled would increase as clean material 
would be need to be excavated and mixed with impacted material in order to achieve the 
release criteria. The additional volume of non-impacted material required to achieve NRC’s 
unrestricted release criteria may be burdensome in areas of high activity, such as RA-7. 
Alternative 3 is the lowest cost option because of the elimination of transportations and 
disposal cost. 

4. Alternative 4 - Combination of Alternative 1 and 3 
Alternative 4 includes the excavation and disposal of a smaller quantity of highly 

impacted material and the onsite mixing of the remaining waste materials with clean 
materials to achieve compliance with the release criteria. Material selected for off-Site 
disposal would be removed from the waste areas and loaded into special containers. The 
containers will be transported by truck in approved shipping containers to a transfer statim 
where they will be loaded onto railcars for transport to the disposal facility. The disposal 
facility under Alternative 1 is Energy Solution’s (facility located in Clive, Utah. The 
amount of material selected for off-Site disposal has not be evaluated, so for cost estimated 
purposes, it is assumed that 3 12 cubic yards of the material exhibiting the highest activity 
would be selected for off-Site disposal.6 The remaining material would be excavated and 
mixed with clean overburden and surrounding soils until it is below the DCGLS.~ 
Alternative 4 would also include the placement of a 1 foot of clean fill over the remedial 
footprint and the re-vegetation of the Site. 

criteria and is fully protective of human health. The use of intentional mixing with onsite 
disposal would require specific approval from the NRC Region 111. Alternative 4 has a 
lower risk of remedy compared with Alternatives 1 and 2 because of its reduced volume of 
material requiring offsite disposal. The cost of Alternative 4 lies somewhere in between 
Alternatives 1 and 3, depending actual amount disposed of offsite. 

The implementation of Alternative 4 would achieve the NRC’s unrestricted release 

The volume estimate is based on the volume estimate of RA-7 and one half the volume of estimate of RA-4. From 
u Table 5 ,  these two RAs exhibited s higher levels of activity. 
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C. Selected Alternative 
L- Based on ENVIRON’s review, on behalf of the Custodial Trust, of the available remedial 

alternatives, Alternative 4 is proposed as the preferred remedial approach at the Site. All 
Alternatives are fully protective of human health. Alternative 1 has the highest relative risk of 
remedy. Alternative 2 was eliminated due to the high uncertainty associated with obtaining the 
necessary exemptions and approvals. Alternative 1 was eliminated because of the risk of remedy 
and the high transportation costs. Alternative 3 and 4 have similar cost, but since Alternative 4 
involves the removal of the material exhibiting the highest activity, Alternative 4 was selected as 
the preferred remedy. The Custodial Trust believes that Alternative 4 is appropriate for the Site 
under NRC regulations and Site conditions and allows the Custodial Trust to achieve the 
unrestricted release criteria in a cost effective manner. The Custodial Trust proposes that material 
above a yet to be determined activity level be excavated and disposed of at Energy Solution’s Clive, 
Utah Disposal Facility. After confirmation sampling, the material will be returned to the 
excavations and covered with 1 foot of clean fill from an off-site location. 

The Custodial Trust and ENVIRON would like to schedule a meeting to discuss the above 
options and ENVIRON’s selected remedy. Upon receiving NRC feedback on the proposed remedy, 
ENVIRON, barring sufficient funds, will proceed with a detailed cost estimate and design. 

v 

A revision to the conceptual model is required because this remedial approach does not fit within the current model. 7 
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TABLE 1 

Summary of Confirmation Soil Samples 
Breckenridge Disposal Site 

Breckenridge, Michigan 

Notes: 
bgs: Below ground surface 
GS Gamma Spectorscopy 

Isotopic: Isotopic uranium and thorium using LANL methods Em00 and ER290 
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TABLE 2 

November 2006 Laboratory Results 
Breckenridge Disposal Site 

Breckenridge, Michigan 

Nota: 
bgs: Below ground surface 

Isotopic: Isotopic uranium and thorium using LANL Methods ER200 and EN90 
LANL: Los A l m s  National Laboratory 
GS: Gamma Spectoncopy 

pCi/g: pic0 Curies per gram 

NA: Not Analyzed 
Ac-228 used as a surrogate for Th-232 

** Th-234 w d  as a surrogate for U-236 
*** Bi-214 used as a surrogate for Ra-226 
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TABLE 3 

DCGLs in Areas that 
Ra-226 and U-238 are 

less than 50% 

Background Levels 
(PCW 

Isotope 

Background Adjusted DCGLs 
Breckenridge Disposal Site 

Breckenridge, Michigan 

DCGLs in Areas that 
Ra-226 and U-238 are 

greater than 50% 

1 1 Background adjusted DCGLs (pCi/g) 

Th-232 

Equilbrium Equilbrium 
Surface Subsurface Surface Subsurface Surface Subsurface 

0.5 0.4 4.4 34.4 4.4 34.4 
U-238 
Ra-226 

1.9 4 4.4 25.5 3.2 14.5 
0.3 0.5 1.6 11 1.6 1 1  

Notes: 
DCGLs = Derived Concentration Guideline Levels 
pCi/g = picoCuries per gram 
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TABLE 4 

DCGL Comparision 
Breckenridge Disposal Site 

Brec ken ridge, Michigan 
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TABLE 4 

DCGL Comparision 
Breckenridge Disposal Site 

Brec ken ridge, Michigan 

Notes: 
Grey shading indicates DCGL exceedance 

bgs: Below ground surface 
pCi/g: pic0 Curies per gram 

cpm: counts per minute 
* Ac-228 used as a surrogate for 771-232 

**  Th-234 used as a surrogate for U-238 
*** Bi-214 used as a surrogate for Ra-226 

+ The Ra-226 DCGL will be applied to U-238 because the Ra-226 to U-238 equilibrium ratio is 
greater than 50% as disucussed in ENVlRON's September 19.2006 submittal 
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TABLE 5 

Remedial Area I 

EVS Volume Estimates by Remedial Area 
Breckenridge Disposal Site 

Breckenridge, Michigan 

I Volume Estimate 
(cubic yards) 

1 and 2 
3 
4 

89 5,986 
43 5,473 
175 8,560 

5 
6 

I I 7 I 91 I 18.50 1 I I 

3 6,446 
1 1  5.61 7 

8 
9 

I t Total I 542 I 8,996 I I 

129 6,5 10 
2 5.213 

Notes: 
cpm = counts per minute 

E N V I R O N  



TABLE 6 

1 and 2 
3 

Manually Calculated Volume Estimates by Remedial Area 
Breckenridge Disposal Site 

Breckenridge, Michigan 

153 
23 1 

I Subsurface Volume 
(cubic yards) Remedial Area I 

- 

8 260 
9 66 

I Total I 985 I I 

W 
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-..-._.. . . .____ . . . . . . . . . .  Owner: IEM 
DATE: 07l20I06 LOCATION: Grihin lnst 

TECH: Joanne Glenn DATE LAST CAL EXPIRES: 07/09106 

Reason For Calibration: 1s) Due For Calibration 

I-.! Other (See Remarks) -; Due and Repair (See Remarks) 

? 

I...; Repalr (See Remarks) 

. . .  . . . .  .- - . .  - . . . . . .  __. . .  ._ ... - .. ._ - . - . ........ 
NlST TRACEABLE EQUIPMENT USED DURING CALIBRATION 

MODEL: M-500 SERIAL 8: 7 14512 C A L  DUE: 11114106 

MODEL: S W A L  ik CAL DUE: 
. .  . -  . . . . . . . . . . . .  - .  . . . .  

. I\/\ FasffSlow Switch working properly 31 Audio Response Geotropism CABLE LENGTH 39'* 

CONDITION: Sat 

NEW BATTERIES: :a' Yes '* * NO BATTERY CHECK Sat 
HV TEST NIA Sat ; Unsat 

. - ... - . . . .  AL iijpiiT s E , 7 - ~ ~ v , ~  Imv) ~,~:-. ~ 

. . .  
AF ~NPW SENSITIVITY (mv) 81: ID AF.  

AF INPUT SENSlTlVllY (mV) 112: N/A AL INPUT SENSITIVITY (mV) #2 : NIA 

AF INPUT SENSITIVITY (mv) #3: NIA AL INPUT SENSITIVITY (mV} #3: NIA 

. - _  - . - . - - ._ 
RATE CPM AS FOUND, % ERROR AS LEFT % ERROR 

DETECTOR 1 : DETECTOR 2: DETECTOR 3: 

AF  1-6 AL 1-6 AF 1-6 AL 1-6 AF 1-6 AL 1-6 

(0006 S-6 ;A.F iNlA - 1  p A  , hA 1NlA 
8 --_ 

,-__ . _.._ .... [&-A-' . " 

: L-. . 
I NIA . . . . .  !A,F. 

. . . . . . . . . . .  _. 
I !NlA - .  

i iN/A 
I - .: 

Remarhs: Calibrabd wM4-IO PPI3132520 

Does Instrument Meet Final Acceptance Criteria?: ;.$I Yes .,! No 

Calibration Sticker Altached?: ' 0 1  Yes ' No 

Date Instrument is Due For Next Callbralion: 07l28107 
._ . . .  - - . . .  .. ._._ . . . . . .  .. .- . 

Date: 7/2812006 Entered b lnitlals 



GRIFFIN INSTRUMENTS 

. . . . .  .- .... - - ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - 
CALIBRATION CERTIFICATE FOR 44-1 0 PROBE # PR132520 I 

Owner: IEM 
. _ _ I  . . . . . . . . . .  . . . . .  .. .--- ................. - - 

DATE: 07/28/06 LOCATION: Griffin lnst 
TECH: Joanne Glenn DATE LAST CAL EXPIRES: 

I?.' Due For Calibration .. : Olher (See Remarks) 
' Repair (See Remarks) ' Due and Repair 

Cable Length: 39' 
I S :  I0 mV 

NlST TRACEABLE EQUIPMENT AND STANDARDS USED DURING CALIBRATION 

MODEL: 224 1 SERIAL #: 1 14535 CAL D U E  07128107 
MODEL: SERIAL & CAL DUE: 

SOURCE P: Other ISOTOPE: ACTIVITY: ASSAY DATE: 

SOURCE II: 99-1816 ISOTOPE Cs137 ACTIVITY: 1 23 UCi ASSAY DATE 0811 2199 

GEOMETRY: 
upside down with source underneath, activity side up. 

Physical Condition: 0 Sat Unsat 

For G-5 Probe - Source placed in desk drawer, no pfanchet orJlg, probe on top of desk, All Others: Jig 

EFClclency From Last CallbratIon: Prewlous HV Set Paint: V 

I C o u n t s ( ~ ~ M )  1 Background (CPM) IMetCPNI:] Decay (YW 6 9 2  

AF EMclency: 
. - - - - - - . _ _  - 

Is the AF efficiency within 20% of the efficiency from the last calibralion? 

Reproducibility: 117080 1 I5670 116100 Average: ll6203 33 

Yes 0 )  No 

Are the individual counts within 70% of the average? _ _  _- 0'  Yes No 

High Vollage: Source Response (CPM): Background (CPM): Net CPM: 

M 113440 

- HV RESPONSE BACKGROUND NET CPM Decay (yn): 6 92 

800 V 117080 8580 108500 Efficiency: 4.66% 
. . . . . . .  

Remarhs: No previous cal data. Calibreled ~12241 81 14535. 

Does lnslrurnenl Meel Final Acceptance Cnlen'a?: 1-1 Y e s  : :. No 

Calibration Slicker Attached?: '.e.; Yes . No 

Date Instrumen! is Due For Next Calibration: 07l28107 
.. - ... - ... - . . . . . . . . . . . . . . . . .  

Date: 712812006 
&,w :&/,, d 

PerformedlRevlewed by: - . . . .  . -  

1 



CALIBRATION CERTlFICAYE FOR 44-9 PROBE # PR'3'864 
W 

Owner: IEM 
DATE: 03Q1106 
TECH: J Glenn DATE LAST CAL EXPIRES: 03130106 

--__ -- - . _  _- 
LOCATION: GrtRtn Ins1 

REASON FOR CAUBRATION: - 
O '  Due For Calibration Repair (See Remarks) ' Other (See Remarks) ' Due and Repair 

CABLE LENGTH: 3 9  INPUT SENSITIVITY: 35 mV 
. - - . - __ 

NlST TRACEABLE EQUIPMENT USED DUWNG CALIBRATION 

MODEL: 12 SERIAL Z: 178479 CAL. DUE: 1 2122/06 
MODEL. SERIAL 8: CAL DUE: 

- _ _ _  -- - .- - 

NlST TRAC€ABLE SOURCES 

SOURCE #: 2695-00 SOURCE t: 
ISOTOPE: Tc99 ISO'TOPE: 
ACTIVITY (dpm): 1840D ACTNTTY: 
ASSAY OATE: 03101100 ASSAY DATE: 

- .  - - . ,  . 

PHYSICAL CONDITION Sa! EFF. FROM LAST CAI..: AFBKG: 81 65 HV 9oov 

3 ONE MlNllTE COUNTS: 5000 4870 5260 AVERAGE: 5043.3 

TC-99 EFFICIENCY 13.30% SR-90 COUNT: SR-90 EFF: w 

AS LE- ONE MINUTE COUNTS: 4920 4995 4987 AVERAGE: 4967.3 

TC-99 EFFICIENCY 13.14% SR-90 COUNT: SR-90 EFF: 

. Is the as found eRiciencywithin 20% of eff. fmm last caL? 

Reproducibility: Are the individual counts within 10% of the avenge? P' Yes No 
Does the probe meet fittat acceptance criteria? Yes No 
Calibration sticker attached? 'F yes No 

' -I Yes ' e  No "See Remarks 
Saturation Test Satisfactory $21 Yes NO 

Remarks: No previous cal data Cleaned GM Tube and screen due lo high bkg Calibrated wl12 NS IC121268 

DATE PROBE IS DUE FOR NEXT CALIBRATION: (-1 

PerformedlReviewed by: Date: 312 112006 
J ) 

Entered b y a - . ,  Initials 



CALIBRATION CERTIFICA?E FOR f2  NS S €RIAL# 921268 L 

. . . . . .  ... . - ....... . . . . . . . . . .  Owner: IEM 

DATE: 03/21/06 Lo CATION: Grifiin lnst 

TECH: J Glenn DATE LAST CAL EXPIRES: 03/30106 

Reason For Calibration: !.*I Due For Callbration ,-- 
‘..j Repair (See RemaRs) ,.-. 

; OUler (Se Remarks) .... Oue and Repair (See Remarks) 
. . . . .  . . . . . .  . . . . .  ...... - . . ... 

NIST TRACEABLE EQUIPMENT USED DURING CAUBRATION 

MODEL. M-500 SERIAL# 114512 CAL OUEr 11114/06 

4; FasVSlow Switch working pmperly :4 Audio Response Geotropism WLELElCGTH 39‘ 

SERIAL 3: CAL DUE: 
. . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............ 

MODEL: 
. . .  .- .. 

CONDITION: Sat AF MECHANICAL ZERO: 0 AL MECHANICAL ZERO: 

NEW BATTERIES: Yes NO BATTERY CHECK Sat 

HV RANGE FOR M-3 ONLY 400 - 1500 VOLTS N/A . Sat Unsat 

HV AS FOUND HV AS LEFT HV 

.. 

. .... _ .  . ____ .__ ”  . . . . . . . . . . . . . . . . . . .  

L 

,/ 

0 

500 V: 500 

1250 V 1000 V for 977s 1250 

2000 V: 1500 V for 177s 2010 

A.F- 

A.F , 
A.F 

AF INPUT SENSITWIN (mv): 35 AL INPUT S E N S W J N  (mv) : A .F. 

SCALE RATE CPM AS FOUND % ERROR AS L E n  X ERROR AS FOUND % ERROR AS LEFT % ERROR 

Is the As Found Data WIthin 20% of the Set POfnt?: ,o Yes NO 
I __ . .  .. _._ . - - ~ _ . - _ _  ~ .--- 

Remarks: Repalred loose bezel glass Calibrated vr144-9 llpr131864 

Does Instrument Meet Final Acceplance Criteria?: Y e s  No 

Calibration Sticker Attached?: -0: Yes No 

Date Instrument is Due For Nexl Calibration: i 1 3 ~ 1 m  

PerformedlRevlewed by: & g& Date: 3/21/2006 



A P P E N D I X  B 

Soil Boring Logs 



SOIL BORING LOG 

PROJECl NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 2 1- I 10 I OG 

DRILLER: ~ML/ 
RIG TYPE: Geoprdbe Track Rig 

SAMPLING METHODS: Push Core 
NORTH: 

EAST: 

Time /.s-& 
FIELD PERSON: 'E, mL% 
TOTAL DEPTH: i/ 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 

I 



SOIL BO 

PROJECT NAME: Breckenridge Disposal Site 
PROJECT NUMBER: 21-1 lOlOG 

’ PROJECT LOCATION: Breckenridge, Michigan 

DRILLING CONTRACTOR: / n m m  
DRILLER: A m  

RIG TYPE: GeoTrobe Thck Rig 
SAMPLING METHODS: Push Core 

NORTH: 

i== 

3ING LOG 

SOIL BORING NUMBER: 5---% 6’ 

TOTAL DEPTH: qt 
BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 



SOIL BORING LOG 
II I 

PROJECT NAME: Breckenridge Disposal Siir SOIL BORING NUMBER: g-fr 
DATE: ///,q’ 6 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 IOlOG 

Time ,,‘a’ 
FIELDPERSON: 2 , & = =  - 
TOTAL DEPTH: 4( 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 

EAST: AZIMUTH: II 

SAMPLE DESCRIPTION 

I I -I-- - - I 

7 I 



PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: 
DRILLER: &m 

RIG TYPE: Geoprob6 Track Rig 

2 .& FIELD PERSON: F&?PQ!??? 
.- 

SOIL BORING NUMBER: 

Time /JTG 

TOTAL DEPTH: 
BOREHOLE DIAMETER: 

AZIMUTH: 



SOIL BORING LOG 

'I 
PROJECT NAME: Breckenridge Disposal Site SOIL BORING NUMBER. 53-9'3 PROJECTNUMBER: 21-1 lOlOG 

DATE: i/l/ r / c  L 
Time fw6 

FIELDPERSON: 3 ,&- 
TOTAL DEPTH: 

PROJECT LOCATION: Breckenridge, hlichigan 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
EAST: II AZIMUTH: 

(3 SAMPLE DESCRIPTION 

.t- 



SOIL BORING LOG 

PROJECT NAME: 

PROJECT LOCATION: Breckeilridge, MichigTn 

Brcckeniidge D isposa I Site 
1 PROJECT NUMBER: 2 1 - 1 10 1 OG 

DRILLING CONTRACTOR: mflE@ 
DRILLER: (~e 

RIG TYPE: Geoprobe lfack Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

1 

FIELD PERSON: p .# /c-i35&ef-- 
TOTAL DEPTH: ' 

AZIMUTH: 

3 SAMPLE DESCRIPTION 



SOIL BORING LOG 

' PROJECT NAME: Bicckcnridgc Disposal Site I 

PROuIECT NUMBER: 2 I -  I 10 1 OG 
PROJECT LOCATION: Rreckeiiridge, Michigan 

DRILLING CONTRACTOR: 
DRILLER: 

RIG TYPE: GeoprAe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 

SOIL BORING NUMBER: $fl-!?/ 
DATE: / # / v o 6  

FIELD PERSON: 

TOTAL DEPTH: $&t 
BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 



SOIL BORING LOG 

' PROJECT NAME: Breckenridge Disposal Site 
PROJECT NUMBER: 21-1 IOlOG 
PROJECT LOCATION: Breckenridge, Michigan 

- _____ 
DRILLING CONTRACTOR: / y m  ir> 

DRILLER: m q  
RIG TYPE: Geoprdbe Track Rig 

SAMPLING METHODS: Push Core 
NORTH: 

SOIL BORING NUMBER: 5B7- $a 
DATE: / / / / $ - / b  6 

FIELD PERSON: 

TOTAL DEPTH: 4 
BOREHOLE DIAMETER: 2 Inch 

DATUM: 
EAST: 1. AZIMUTH: 

(3 

9 

SAMPLE DESCRIPTION 



PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breskenridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

EAST: 

SOIL BORING NUMBER: 

DATE: i / /  1 r#&& 
Time /)"f 

FIELD PERSON: 

I AZIMUTH: I1 

DRILLING CONTRACTOR: fl& --&L 3 
DRILLER: &,- 

RIG TYPE: GeoprobkTrack Rig 
SAMPLING METHODS: Push Core 

NORTH: 

s O 1  I I 

TOTAL DEPTH: /E 
BOREHOLE DIAMETER: 2 Inch 

DATUM: 

u r a 
d a: u 

, 

SAMPLE DESCRIPTION 

I I  I 



SOIL BORING LOG 
I 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATIOW: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 IOlOG 

DRILLER: [ j  /wv 
RIG TYPE: Geoprob; Track Rig 

SAMPLING METHODS: Push Core 
NORTH: 

EAST: - - 
I- 
W 
W 
U 

z 
I 
I- a 
W n 
- 

1 

i 

4 

1 

SOIL BORING  NUMBER:$$^^ 
DATE: /f/J-/& 0 

Time i t +/ 
FIELD PERSON: E, &fza 
TOTAL DEPTH: / zf7c. 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 

SAMPLE DESCRIPTION 



w b -  

I EAST: 

PROJECT NAME: Breckenridge Disposal Site . SOIL BORING NUMBER: 9?--$7 

PROJECT LOCATION: Breckenridge, Michigan DATE: If// 2 7 ~ )  c 
Time /5f-Z I 

FIELD PERSON: '2, ,t,&m,/- 
TOTAL DEPTH: /a ' 

DRILLER: / ? , H i  BOREHOLE DIAMETER: 2 Inch 
RIG TYPE: Gezrobe Treck Rig 

PROJECT NUMBER: 21-1 1010G 

DRILLING CONTRACTOR: r&+7& L3 

SAMPLING METHODS: Push Core 
NORTH: DATUM: 

I I  AZIMUTH: 

0 
I a 
Q w 
0 SAMPLE DESCRIPTION 



ir;- \q v [ F, 9 I.! 

SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Sitc 

PROJECT LOCATION: Breckearidge, hlichiga11 
PROJECT NUMBER: 21-1 lOlOG 

AZIMUTH: 



SOIL BORING LOG 

Breckenridge Disposal Site PROJECT NAME: 

PROJECT LOCATION: Brcckenridge, Michigan 
PROJECT NUMBER: 21-1 IOlOG SOIL BORING  NUMBER:(^-,& 

DATE: ////f-/o< 
Time /qz./ 

DRILLING CONTRACTOR: flm[ J 

DRILLER: /-- 
RIG TYPE: GeoprobkTrack Rig 

SAMPLING METHODS: Push Core 
NORTH: 

EAST: 

n 
I- w 

w 

- - 
!- w 
w 
U 

I 
!- 

W a 
a 

- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

i o  

11 

12 

13 

14 

- 

AZIMUTH: J 

r -  SAMPLE DESCRIPTION 

I 1 
-1 I 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUM.BER: 21-1 IOlOG 

DRILLING CONTRACTOR: flmco ~~~ 

DRILLER: 
RIG TYPE: Geoprode Track Rig 

SAMPLING METHODS: Push Core 
NORTH: 

SOIL BORING NUMBER: &- yy' 
DATE: / / /) /8L 

Time ///r 
r C  

FIELD PERSON: ,& pb.-q - ,? 
TOTAL DEPTH: 12' 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH : 



SOIL BORING LOG 
W 

PROJECT NAME: Rreckenridge Disposal Site 
PROJECT NUMBER: 21-1 lOlOG 
PROJECI’ 1.OCATION: Breckenridge, Michigan 

DRILLING CONTRACTOR: flv id 
DRILLER: d&fq 

SAMPLING METHODS: Push Core 
RIG TYPE: Geoprobk Track Rig 

SOIL BORING NUMBER: 2&- &j7 
DATE: ////J/9 

Time 

TOTAL DEPTH: 
FIELDPERSON: urnL? c 

BOREHOLE DIAMETER: 2 Inch 

EAST: 

0 s 
0 
n a 
(3 

I 

E 
SAMPLE DESCRIPTION 

#- 3. “.’ J;/L / 
c I -  

’ 



PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
I'ROJEC?' NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: N m - 0  
DRILLER: 6 ,  

RIG TYPE: G e z d e  Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

SOIL BORING NUMBER: $3 --gL 
DATE: / I  /&/o& 

Time e9?/"'- 
FIELD PERSON: z. 1/ 

TOTAL DEPTH. 
BOREHOLE DIAMETER. 2 Inch 

DATUM: 
AZIMUTH: AI 

O I  s I 
SAMPLE DESCRIPTION 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 
PROJECT NUMBER: 21-1 lOlOG 
PROJECT LOCATION: Breckenridge. Michigan 

W It 

g . - g /  SOIL BORING NUMBER. 
DATE: [#'FA& 

Time p&$&- 

DRILLING CONTRACTOR: /37#'@9 
DRILLER: 4- 

RIG TYPE: Geopro6e Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 
1 
0 W 
n w 

I- V w 
n V 

4 
w 
W U 

t 
t z 2 

u l -  w w  s '  
- 1 =  c 
2 
2 

2 z 
w 

a 
w a 

- 1  

2 

3 

' 4  

5 

6 

' 7  

8 

9 

I C  

AZIMUTH: v------ c 

I 

- 1  



SOIL BO 

PROJECT NAME: Breckenridge Disposal Site 
PROJECT NUMBER: 21-1 lOlOG 

I PROJECT LOCATION: Breckenridge, Michigaii 

DRILLING CONTRACTOR: M#eu 
DRILLER: GMl /  

RIG TYPE: Geoprdbe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

--H- 

- - 
- 
u u 
L 

L 
I + 
1. 
u 
D 

- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1( 

1' 

1; 

1: 

11 

- 

3ING LOG 

<,T.-f2 SOIL BORING NUMBER: J 

DATE: /f /[syd 
Time &'$'a 

FIELD PERSON: &,k&?ze?? 
TOTAL DEPTH: 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 

SAMPLE DESCRIPTION 

7 - - 3 '  :A;/& [/ /kii,. #7/?,<x 
/ , 1 

1 



b 

PROJECT NAME: Breckenridge Disposal Site 
PROJECT NUMBER: 21-11010G 
PROJECT LOCATION: Breckenridge, Michigan 

DRILLING CONTRACTOR: &‘&md 
DRILLER: G,@H 

RIG TYPE: Geoprode Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 

I 1  

SOIL BORING NUMBER: 5g-73 
DATE: N//s,&, 

Time c7s3 
FIELD PERSON: @ ~~~/~~~ 

TOTAL DEPTH: ( L  ‘ 
BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH. 

1 

0 
I 
n 
4 
K 
8 

- 

SAMPLE DESCRIPTION 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site ' 
PROJECT NUMBER: 21-1 lOlOG 

' PROJECT LOCATION: Breckenridge, Michigan 

DRILLING CONTRACTOR: /3;m ' Lo 
DRILLER: \/iqzcle, 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

0 W 
L 
W 

0 
I- O w 

a: V 
d 

W 
W LL 

t 
> t 

1 

I 

- - 
I- 
W 
W 
LL 
z_ 

n 
n 

I 
I- 
Lu 

- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

- 

SOIL BORING NUMBER: fd-7g 
DATE: fi//r/eh 

Time /'r7h? . - -  
FIELD PERSON: e # 
TOTAL DEPTH: 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 

SAMPLE DESCRIPTION 



SOIL BORING LOG 

rnuJLL 1 NAME: 

PROJECT LOCATION: Breckenridge, Michigan 

Breckenridge Disposal Site 
PROJECT NUMBER: 21-1 IOlOG 

DRILLING CONTRACTOR: f j  & T C . 3  
. c i  DRILLER: I/,M 

RIG TYPE: Geoprobe Track Ria 
I 

SAMPLING METHODS: Push Core 
NORTH: 

SOIL BORING NUMBER: 3-77 
DATE: //&$yJ& 

Time /r/o 
FIELDPERSON: 2 - =  
TOTALDEPTH: /Li 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZlM UTH : 



PAGE -of 

SOIL BORING LOG 

SOIL BORING NUMBER: 
DATE: 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

DRJLLING CONTRACTOR: L a  
DRILLER: & L L  

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
I EAST: 4! AZIMUTH : 

SAMPLE DESCRIPTION 

0 
0, 
2 
n I 
Q 
IY 
(3 

r i  



SOIL BORING LOG 

PROJECT NAME: Breckcnridgc Disposal S i k  

PROJECT LOCATION: Breckenridgc, Michigall 
PROJECT NUMIlISR: 21-1 lOlOG 

DRILLING CONTRACTOR: c 3  
DRILLER: 14 d,/& 

RIG TYPE: Geoprobe Track Rig 
1 SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

I 
SOIL BORING NUMBER: 5& _. 75- 

DATE: /l//q/t 1 
Time /zC7,0 . - -  

FIELD PERSON: Le- & 
TOTALDEPTH: 12 G x  

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZlM U TH : 

I 

I 
I 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 
PROJECT NUMBER: 21-1 IOlOG 

, PROJECT LOCATION: Rreckenridge, Michigan 

DRILLING CONTRACTOR: /fl@rD 
DRILLER: .hvlL4 

RIG TYPE: Geoprobe Track Rig 
I SAMPLING METHODS: Push Core 

\IORTH: 
EAST: 

E 
0 w 

m 
t- I 

> t 3 > z 
I- w 

1 
a 
H 
U 

W a 
w 
0 
V W 
a 0 
b- Q 

- 

W 

k? UJ 

- - 
F 
W 
w 
U 

z 
I 

W 
0 
k i  

- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

i o  

11 

12 

13 

14 

- 

Time /3/0 
FIELDPERSON: p.  
TOTAL DEPTH: / z  

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZlM U TH: 

I SAMPLE DESCRIPTION 

I 

i 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 2 1 - 1 10 1 OG 

DRILLING CONTRACTOR: f l m o  
DRILLER: l/luCm, 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

SOIL BORING NUMBER: - y 3  
DATE: 111 /q / O C  

Time 1 3 3  0 

FIELD PERSON: 7. t./y .5j 
TOTAL DEPTH: 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH : 



SOIL BORING LOG 

PROJECT NAME: Rreckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 IOlOG 

DRILLING CONTRACTOR: fle- 
DRILLER: 1/, q L P  

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

3 - 7 2  
SOIL BORING NUMBER: 

DATE: (@$/&b 

FIELD PERSON: R xe,&%? 
TOTAL DEPTH: 

Time /3J7 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
A21 MUTH : 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 2 1-1 10 1 OG 

DRILLING CONTRACTOR: B . 3  
DRILLER: Vf.7 (L 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

SOIL BORING NUMBER: (f177’ 
DATE: /&/p k 

-rime /ocz  
FIELD PERSON: , & . - , s s ~  
TOTAL DEPTH: /z#, 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 



SOIL BORING LOG 

I 
SOIL BORING NUMBER: r$- 7 PROJECT NAME: Breckeiwidge Disposal Site 

PROJECT LOCATION: Breckeiuidge, Michigan 
PROJECT NUhlBER: 2 1 - 1 10 100 

TOTAL DEPTH. 
BOREHOLE DIAMETER: 2 Inch 

SAMPLING METHODS: Push  Core 
DATUM: NORTH: 

EAST: AZIMUTH: _1 

I SAMPLE DESCRIPTION 

I / 

r 

r I 
I I 



SOIL BORING LOG 

PROJECT NAME: Breckeiiridge Disposal Sitc 

PROJECT LOCATION: Breckeru-idge, Michigan 
PROJECT NUI\IBER: 21-1 IOlOG 

t DRILLER: ,,$~LK 
RIG TYPE: Geoprobe Track Rig 

SAMPLING METHODS: Push Core 
NORTH: 

I EAST: 

SOIL BORING NUMBER: 5g- &'? 
DATE: ////4]2?& 

Time /8/2? 
FIELD PERSON: ' ~ M E  -- 
TOTAL DEPTH: '/Z$'$. 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 

~~ 

SAMPLE DESCRIPTION 



PAGE - of 

SOIL BORING LOG 

Breckenridge Disposal Sitc 
soiL BORING NUMBER: 53- C;.&' PROJECT NARIE:: 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 2 I - 1 I @ 1 OG 

DRILLING CONTRACTOR: / $ f # j X L L >  TOTAL DEPTH: 
DRILLER: ~ / / M ( x  [ BOREHOLE DIAMETER: 2 Inch 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core I 

DATUM: NORTH: 
EAST: 

7, YO 

AZIMUTH : 

SAMPLE D ESC RI PTl ON 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 
PROJECT NUMBER: 2 1 - I  I GI OG 

* PROJECT LOCATION: Brcckenridge, Michigan 

DRILLING CONTRACTOR: flpmLe 
DRILLER: 

NORTH: 
EAST: 

SOIL BORING NUMBER: S3-k 7 
DATE: h//p/& 

Time /!q- 

TOTAL DEPTH: I2-e- 
FIELD PERSON: E. 4- 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 

SAMPLE DESCRIPTION 

I 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATlON: Breckeiiridge, Michigan 
PROJECT NURIBER: 2 1 - 1 10 1 OG 

DRILLING CONTRACTOR: f / q / f = = C o  
DRILLER: 1, q L e 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

SOIL BORING NUMBER: 37- d'G 
DATE: ////4/@6 

Time //e 
FIELD PERSON: 7 . /=&?,-  
TOTAL DEPTH: 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 

SAMPLE DESCRIPTION 



SOIL BORING LOG 

PAGE - of - 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 2 1 - 1 1 0 I OG 

DRILLER: 

I EAST. 

FIELD PERSON: 

TOTAL DEPTH: /zfie 
BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH : 

SAMPLE DESCRIPTION 



PROJECT NAME: Breckenridge Disposal Site 
YROJICCT NUMBER: 2 1 - I ! 0 1 OG 
PROJECT LOCATION: ihckeiiridge, Michigan 

DRILLING CONTRACTOR: M m  0 
DRILLER: 2/,thw, 

RIG TYPE: Geoprobe Track Rig 

SOIL BORING NUMBER: 53- &'c/ 
DATE: ////y/p 6 

FIELD PERSON: Time 7%?Z/Z 
TOTAL DEPTH: /cfi. 

BOREHOLE DIAMETER: 2 Inch 

EAST: 

SAMPLING METHODS: Push Core 

AZIMUTH : I I  
I 

SAMPLE DESCRIPTION 
f /  [3 

r\lORTH: 

I !  

DATUM: 

I I - -  - I I -  



SOIL BO 

P 
P 

. P  

ROJECT NAME: Breckenridge Disposal Site 

XOJECT LOCATION: Breckenridge, Michigan 
ROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: /#vi) 
DRILLER: k d ~ c ~  

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

i lNG LOG 

SOIL BORING NUMBER: - 6 3  
DATE: / / / / . /@6 

Time tv27 
FIELD PERSON: z. A f i y f i z  
TOTAL DEPTH: /z ' 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 



PAGE -o f  - 

PROJECT NAME: Breckenridge Disposal Site 
PROJECT NUMBER: 21-1 lOlOG 
PROJECT LOCATION: Breckenridge, Michigan 

DRILLING CONTRACTOR: @ f l E L Y  
DRILLER: i/jH[ _A% 

RIG TYPE: Geoprobe Track Rig 

SOIL BORING LOG 

SOIL BORING NUMBER: JE- 6z 
DATE: ////J@ d, 

FIELD PERSON: &. , e $ = % = ? ?  
TOTALDEPTH: / E  * 

Time/&$ 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
I EAST: AZIMUTH : I 

$ 1  1 SAMPLE DESCRIPTION 

1 



SOIL BORING LOG 

SOIL BORING NUMBER: PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 2 1 - I  101 OG 

cz!z 
DRILLING CONTRACTOR:/ TOTAL DEPTH: 

DRILLER: u p 7 ~ ~  BOREHOLE DIAMETER: 2 Inch 
RIG TYPE: Geoprobe Track Rig 

SAMPLING METHODS: Push Core I 
DATUM: NORTH: I 

EAST: AZIMUTH: I I  



SOIL BORING LOG 

0 
n 
a 
c) 

I 
4 

44 

SAMPLE DESCRIPTION 

SOIL BORING NUMBER: 58- &'@ PROJECT NAME: Rreckenridge Disposal Sile 

PROJECT LOCATION: Breckenridge, Michigan 
DATE: //'/3/&6 PROJECT NUMBER: 21-11010G 

Time /m 
FIELD PERSON: p, 
TOTAL DEPTH: 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
EAST: - - 

- 
u 
u 
L 

z 
1 + n 
W 
0 
- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I C  

11 

l i  

1: 

1 4  

- 

A_II AZIMUTH: 

I 

I 1 

Y 



v 

PROJECT NAME: Breckenridge Disposal Site 
PROJECT NUnlRER: 21-1 lOlOG 

I EAST: 

SOIL BORING NUMBER: r & r T  
DATE: khJ/flb 

AZIMUTH: II 

SAMPLE DESCRIPTION 

I !  

I !  



SOIL BORING LOG 

r -  I 

SOIL BORING NUMBER: JzrJ-8h 
DATE: ///q/@& 

FIELDPERSON: 7&- 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, blichigiu1 
! PROJECT NUMBER: 21-1 IOlOG 

DRILLING CONTRACTOR: f/(m- 4ce 
DRILLER: I d j r 7 a  

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: - 

O w 
(L w 

0 
I- 

o 
W a: V 

> 
> t 

2 

AZIMUTH: I I  



w 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan , 
. PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: /NI L O  
DRILLER: /z~ 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
I EAST: 

SOIL BORING NUMBER: 5&339 
DATE: /3sl"i; 5 

Time ////3/&& 
FIELD PERSON: E. & = =  
TOTAL DEPTH: 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 

I i  I 

I J 

r 



PROJECT NAME: Breckenridge Disposal Site 
PROJECT NUMBER: 21-1 1OlOG 
PROJECT LOCATION: Breckenridge, Michigan 

DRILLING CONTRACTOR: /;z7* Ezd 
DRILLER: ,J/,&& 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

DATUM: 
AZIMUTH : 

NORTH: 

1 

g-J-7 SOIL BORING NUMBER: 
DATE: / / / / 2 h k  

FIELD PERSON: /&- 
TOTAL DEPTH: /z 

Time /+,?,A- 

BOREHOLE DIAMETER: 2 Inch 

SAMPLE DESCRIPTION I 



SOIL BORING LOG 

DRILLING CONTRACTOR: fq#m~ 
DRILLER: l(,fic& 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 

W 

I 

4 

TOTAL DEPTH: //.e, 
BOREHOLE DIAMETER: 2 Inch 

DATUM: 

PROJECT NAME: Breckenridge Disposal Site 

PIZOJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-11010G 

I EAST: 

SOIL BORING NUMBER: cs- j x7 
DATE: / / / I  3/d& 

Time /s..,c&. 
FIELD PERSON: 2.4 

AZIMUTH: AI 

n 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: H h F i  - 
DRILLER: s&& 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

I I I 

SOIL BORING NUMBER: w - c  
DATE: /&?M&. 

FIELD PERSON: mn -- 
TOTAL DEPTH: fZGI I 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: II 

1 

r r- I 

tt 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: wiflzk 
DRILLER: </OH 

RIG TYPE: Geopro'be Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

SOIL BORING NUMBER: B- p"/ 
DATE: /I/+/&L 

Time &r& 
FIELDPERSON: E .  
TOTAL DEPTH: tzsk. 

- L e Z L  

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: i22 0 

DRILLER: A& 
RIG TYPE: Geoprobe Track Rig 

SAMPLING METHODS: Push Core 
NORTH: 

EAST: - 
c 
Lu 
Lu 
LL 

z 
1 
I- 
b 
Lu 
n 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

SOIL BORING NUMBER: Tz-AY 
DATE: //%% 

Time// 2% 
FIELD PERSON: E- m/c+ 
TOTAL DEPTH: )2&, 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 

SAMPLE DESCRIPTION 



SOIL BORING LOG 

Breckenridge Disposal Site 
SOIL BORING NUMBER: sz-3-z PROJECT NAME: 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER. 21-1 lOlOG 

DATE: &/?/@. 
Time /a 

FIELDPERSON: 7 w- 9- 
DRILLING CONTRACTOR: TOTAL DEPTH: 9 1  NORTH: DATUM: 

BOREHOLE DIAMETER: 2 Inch 
RIG TYPE: Geoprobe Track Rig 

SAMPLING METHODS: Push Core 

EAST: AZIMUTH: I I  
s w I  I 
I! 
a 

0 SAMPLE DESCRIPTION 

I 
4: a: 

I 



Breckenridge Disposal Site , PROJECT NAME: 

PROJECT LOCATION: Breckemidge, Michknn 
PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: M H - 0  
DRILLER: .+- /+ 

RIG TYPE: Eeoprobk Track Rig 

SOIL BORING NUMBER: J’3-j-I 
DATE: ///%/?% 

Time ,&?& -- Lt,=72_ FIELDPERSON: p. /-’- 
TOTAL DEPTH: 

BOREHOLE DIAMETER: 2 Inch 

I EAST: 

SAMPLING METHODS: Push Core I 

I AZIMUTH: 



PAGE - of - 

SOIL BORING LOG 

W W  m 

UI 
A =  
P +  

= o  U 
ffl 

PRO.JECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: i3 
DRILLER: , vyQz 

RIG TYPE: 'i;eoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

E 
n 
w 

1 

2 

3 

- 4  

5 

' 6  

7 

8 

9 

I C  

1' 

1: 

1: 

' 11 

I 
SOIL BORING NVMBER$?J-Z, 

DATE: &h!& 

TOTAL DEPTH: 

AZIMUTH: 

1 SAMPLE DESCRIPTION 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 
PROJECT NUMBER: 21-1 lOlOG 
PROJECT LOCATION: Breckenridge, Michigan 

\g? J 7-9 SOIL BORING NUMBER: L/ 

DATE: i//v@6 
Time /,3@ 

1 

DRILLING CONTRACTOR: fulqwv 
FIELDPERSON: ,( a& 
TOTAL DEPTH: 

EAST: 

DRILLER: 
RIG TYPE: Geoprobe Track Rig 

SAMPLING METHODS: Push Core 
NORTH: 

AZIMUTH: 

0 

0 
3 
- 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 

r-- I- ~ I 



SOIL BORING LOG 

n 
Breckenridge Disposal Site PROJECT NAME: 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: H m Q  
DRILLER: &# 

RIG TYPE: Geoprobe Track Rig 

SOIL BORING NUMBER: % - y8 
DATE: h&/4 6 

Time SphD 
FIELD PERSON: 12 
TOTAL DEPTH: 

BOREHOLE DIAMETER: 2 Inch 

SAMPLING METHODS: Push Core II 
NORTH: DATUM: 

r i  

EAST: AZIMUTH: I I  



PAGE - of - 

SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: &b& e= 
DRILLER: 5-d 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push  Core 

NORTH: I EAST: 
I 

._ 
FIELDPERSON: 
TOTAL DEPTH: /t 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 

SAMPLE DESCRIPTION 



PROJECT NAME: Brcckcnridge Disposal Sitc 

PROJl3CT LOCATION: Breckenr idge, M icli igan 
PROJECT NUMIIEK: 21-1101CG 

DRILLING CONTRACTOR: mwc 0 

DRILLER: K d #  
RIG TYPE: Geoprobe Track Rig 

SAMPLING METHODS: Push Core 
NORTH: 

EAST: 

SOIL BORING NUMBER: S’B-WA 
DATE: ///8/h6 

Time /o/g 
FIELD PERSON: 3. E#Lm 
TOTAL DEPTH: 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH : 

SAMPLE DESCRIPTION 

. 
Jt’, 

, 1 



PROJECT NAME: Breckeiiridge Disposal Site 

PROJECT LOCATION: Breckenridgc, Michigall 
PROJECT hWl'iGEI<: 21-11010G 

DRILLING CONTRACTOR: M~&(o  
DRILLER: yhe  

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 

I 

SOIL BORING NUMBER: J/J- +r 

FIELD PERSON: 

TOTAL DEPTH: 
BOREHOLE DIAMETER: 2 Inch 

DATUM: 
EAST: AZIMUTH: II 

s * I  I 
SAMPLE DESCRIPTION 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site SOIL BORING NUMBER: sB# 
PROJECT LOCATION: Breckcnridge, hlichignll Time 
PROJECT NUMBER: 2 1-1 10 1 OG DATE:[/ &e 

FIELDPERSON: & - & i  
DRILLING CONTRACTOR: TOTAL DEPTH: /L' 

BOREHOLE DIAMETER: 2 Inch DRILLER: s&e 
RIG TYPE: Geoprobe Track Rig 

SAMPLING METHODS: Push Core 
NORTH: DATUM: 

EAST: - 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site SOIL BORING NUMBER: 3g- 
PROJECT NUMBER: 21-1 lOlOG DATE: ///,$/gb 

PROJECT LOCATION: Breckenridge, Michigan Time / 'yr  

BOREHOLE DIAMETER: 2 Inch 

7 

3 

EAST: AZIMUTH: I I  

r I--- I 

a 



w 

PROJECT NAME: Breckenridge Disposal Site , 

PROJECT MJMBER: 21-1 lOlOG 
PROJECT LOCATION: Breckenridge, Michigan 

DRILLING CONTRACTOR: LCo 
DRILLER: 5te # 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 

J 

SOIL BORING NUMBER: (B -i4‘t 
DATE: //@b 

Time //pb 
FIELD PERSON: 34 
TOTAL DEPTH: 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
I EAST: AZIMUTH: II 

0 
I a 
Q 
U 
(3 SAMPLE DESCRIPTION 

I 

I 



SOIL BORING LOG 

SOIL BORING NUMBER: 59- q/ 
DATE: 11 1 a /O 6 

PROJECT NAME: Breckenridge Disposal site 

PROJECT LOCATION: Breckenridge, Miclligan 
PROJECT NUMBER: 2 1 - 1 10 1 OG 

DRILLING CONTRACTOR: 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: - - 

I- w 
w 
LL 

G 

a 
n 

I 

w 

- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

IC 

11 

15 

13 

1 4  

- 

AZIMUTH : _I 

SAMPLE DESCRIPTION 



SOIL BORING LOG 

SOIL BORING NUMBER: 9-y'. PROJECT NAME: Breckenridge Disposal Site 

PROJEm LOCATION: Breckenridge, Michigan 
DATE: 4/#xi94 

Time b-73-0 
PROJECT NUMBER: 21-1 IOlOG 

FIELD PERSON: z. -% 
DRILLING CONTRACTOR: TOTAL DEPTH: 

DRILLER: fi I BOREHOLE DIAMETER: 2 Inch 
RIG TYPE: Geoprobe Track Rig 

SAMPLING METHODS: Push Core II 
NORTH: DATUM: 

EAST: 

I I .  I I I 

14 - 
- 

AZlM UTH : A I  



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 
PROJECT NUMBER: 21-11010G ;----- PROJECT LOCATION: Breckenridge, Michigan 

NORTH: 

SOIL BORING NUMBER: f . . - s Y  
DATE: /i/$/C h 

Time /''Z>F 
FIELD PERSON: C. -/=- 
TOTAL DEPTH: /a' 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 

J 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Rreckenridge, Michigan 
: PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: & 

DRILLER: 5&& 
RIG TYPE: Geoprobe Track Rig 

SAMPLING METHODS: Push Core 
NORTH: 

W I I 
SOIL BORING N U M B E R - S E  - 3s 

DATE: /@/045 

FIELD PERSON: &#is&&L 
TOTALDEPTH: t t  Ft. 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
I EAST: AZIMUTH: 

$ 1  SAMPLE DESCRIPTION 

I 



PROJECT NAME: Breckeruidge Disposal Site 
PROJECT NUMBER: 21-1 lOlOG 
PROJECT LOCATION: Brcckenridge, MichIga11 

DRILLING CONTRACTOR: q4 
DRILLER: a3 erne 

RIG TYPE Geoprobe Track Rig 
SAMPLING METHODS: Push  Core 

NORTH: 
I EAST: 

SOIL BORING NUMBER: 53-3 7 
DATE: /f/&$b6 

Time 
FIELD PERSON. I .w-. 
TOTAL DEPTH. - 

BOREHOLE DIAMETER 2 Inch 

DATUM: 
AZIMUTH: J] 

I !  t 
1 



SOIL BO 

_I- 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge. Michigan 
PROJECT NUMBER: 21-1 lOlOG 

AZIMUTH: 

DRILLING CONTRACTOR:&'&PLO 
DRILLER: 524 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
I EAST: - 

- 
U 

L 

- 
f 
L 
U 
3 
- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

I1 

12 

13 

14 

- 

'IING LOG 

SOIL BORING NUMBER: 53-3 b 
DATE: ///s/b6 

Time /& -3- 
L -  FIELDPERSON: & / ad&.- 

TOTAL DEPTH: / 
BOREHOLE DIAMETER: 2 Inch 

DATUM: 

SAfflPLE DESCRIPTION 

I 
I 



SOIL BORtNG LOG 

44 
PROJECT NAME: Breckenridge Disposal Sitf? SOIL BORING NUMBER:(fi7- 3r 

, PROJECTNUMBER: 21-11010G DATE: #///3/c A: 
PROJECT LOCATION: Breckeuriclge, hlichigan 

I 
EAST: AZlM U TH : I I  

0 SAMPLE DESCRIPTION 

I & 

I 

I 1  I 



L 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 IOIOG 

~ DRILLING CONTRACTOR: m f Q  

DRILLER: //I& L 9- 
RIG TYPE: Geoprobe Track Rig 

SAMPLING METHODS: Push Core 
NORTH: 

I EAST: 

SOIL BORING NUMBER: 3A7 -36 
DATE: ////3/&5 

Time ,/zd 
FIELD PERSON: -e, I. pm + z  
TOTAL DEPTH: 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 1 1  

SAMPLE DESCRIPTION 

r 1- I 



SOIL BORING LOG 

DRILLER: (2 0 4 

I1 

I BOREHOLE DIAMETER: 2 Inch 

SOIL BORING N U M B E R : S -  33 PROJECT NAME: Breckenridge Disposal Site 

PROJECT EOC ATION: Breckeur idge, M ichigaii 
PROJECT NUMBER: 21-1 1010G 

Time 

TOTAL DEPTH: i c f k  

SAMPLING METHODS: Push Core I 

1 

-72 

EAST: 

3 
c 
3 
d: 
;r 
3 
L 

AZIMUTH : 11 

L 

(3 9/ SAMPLE DESCRIPTION 

' 



SOIL BORING LOG 

SP 302 SOIL BORING NUMBER: PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan DATE: mz/&d> PROJECT NURIBER: 21-1 lOlOG 

Time / c  <-Q 
FIELD PERSON: ~ ~ ~ , ~ .  
TOTAL DEPTH: / I  #) 

DRILLER: dI vc& BOREHOLE DIAMETER: 2 Inch 
DRILLING CONTRACTOR: #--- 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core -I 

I EAST: 
DATUM: 

I I 

1 I 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Sitc 
PROJECT NUMBER: 
PROJECT LOCATION: Breckenridge, M ich igaii 

2 1-1 101 OG 
SOIL BORING NUMBER: J s - - J ]  

DATE: f/ v/&& 
Time k z ~ ~  

FIELD PERSON: 'R ,-- &-!i? 

EAST: 



SOIL BORING LOG 
b 

PROJECT KAME: Ereckenridgz Disposal Site 
PROJECT NURlBER: 21-1 lOlOG 
PROJECT LOCATION: Ereckenridge, Michigan 

DRILLING CONTRACTOR: p m e  
DRILLER: V,v Lt-  

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

soiL BORING  NUMBER:^^. 3- 
DATE: Lp2eb 

Time ,&=J- 
FIELD PERSON: 2 #-_ 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 

W 

NORTH: 
EAST: 

I- u1 
n 

w u. 
v) 

AZIMUTH : I I  
s c?I I 

SAMPLE DESCRIPTION 

t !  1 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

DRILLJNG CONTRACTOR: dv*=L3 
DRILLER: ~(&A 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 

I 

EAST: 

t- w 
-1 

w a 
W 
W U 

n 

- - 
I- w 
w 
U 

z 
n 
I 
I- 
W 
0 
- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

11 

11 

12 

13 

14 

FIELDPERSON: 1 L-* 
TOTAL DEPTH: /t,f' 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 



SOIL BORING LOG 
W L  1 

PROJECT NAME: Breckenridge Disposal Site SOIL BORING NUMBER: $3 --z‘ 
PROJECT NUMBER: 21-1 IOlOG DATE: ////T/Eb 
FROJECT LOCATION: Breckauidge, kilichigan Tirrg&/W 

DRILLING CONTRACTOR: f l W L 0  TOTAL DEPTH: pz ’ 
DRILLER: j / jML w’ BOREHOLE DIAMETER: 2 Inch 
RIG TYPE: Geoprobe Track Rig 

FIELD PERSON: , & =  

SAMPLING METHODS: Push Core 
NORTH: DATUM: 

2 
I a 
4 

c) 

I EAST: 

SAMPLE DESCRIPTION 

AZIMUTH : 41 

I I  I 



PAGE -of  - 

SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 
PKO.JECT NUIMBF:R: 21-1 IOlOCi  

I PRO.JXC1 L,UCATION: Breckenridge, Michigan 

DRILLING CONTRACTOR: pf#m~ i.' 
DRILLER: HLJ, 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

c .-A7 
soiL BORING NUMBER: 3 

DATE: /figcd> 
FIELD PERSON: e h 3 3 3 -  

TOTAL DEPTH: /z' 
BOREHOLE DIAMETER: 2 Inch 

Time 

DATUM: 
AZIMUTH: 



SOIL BORING LOG 

PROJECT NAME: Breckem’dge Disposal Site 

PRO.JEXT LOCATION: Breckenridge, Michigan 
I’RQJECT NUMHER: 21-1 lOlOG SOIL BORING NUMBER: 

DATE: i//(3/L3& 
Time 6x27 

#n-w DRILLING CONTRACTOR: f l  
DRILLER: i / ‘ , h ~ ~  

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
I EAST: 

FlELD PERSON: 2 L c -  
TOTAL DEPTH: t w.4, 

BOREHOLE DIAMETER: 2 Inch 

DATUM: J AZIMUTH: 



SOIL BORING LOG 
I 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 IOlOG 

DRILLING CONTRACTOR: u’r’Wdca 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

.E%+- 

DATE: i)J4lQb 
SOIL BORING NUMBER:’. - 5F-C 

T i m e r 3 2 7  
FIELD PERSON: ’E -.== 
TOTAL DEPTH: IZ e. 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 

SAMPLE DESCRIPTION 

I 



SOIL BORING LOG 
L 

J 

PROJECT NAME: Breckenridge Disposal Site 

YROJECT LOCATION: Breckenridge. Michigan 
YROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: /%FpD 
DRILLER: ria& 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

SOIL BORING NUMBER: 5Fz-f 

Time W / / r  
DATE: ///9/i& 

FIELDPERSON: z. - 
TOTAL DEPTH: 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 



SOIL BORING LOG 

I I O  
SOIL BORING NUMBER: =7a’-.z? PROJECT NAME: Bteckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan DATE: ///VZk PROJECT NUMBER: 21-1 lOlOG 

Time 138 
FIELD PERSON: 

DRILLING CONTRACTOR: 
DRILLER: 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

M- u 

T 

P($ 
3 

fJS 

I! AZIMUTH: 

9 I 



SOIL BORING LOG 

PRO.TECT NAME: Breckcnridge Disposal Site 

I’ROJECT LOCATION: Breckenridge, Micliigan 
PROJECT NUMBER: 21-1 IOlOG 

DRILLING CONTRACTOR: w m  L V  
DRILLER: SL e’ 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 
I 

SOIL BORING  NUMBER:^^ -zL 
DATE: il/f,,A. 

Time i2.a’ 
FIELD PERSON: s z z  
TOTAL DEPTH: ,&&{. 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 

SAMPLE DESCRIPTION 



I 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: BreckerJidge, Michigan 
PROJECT NUMBER: 21-110:OG 

I 
SOIL BORING  NUMBER:^^- Z/  

DATE: ( / / % L  
Time 122 3 

DRILLING CONTRACTOR: l/M+/=-G" 
DRILLER: s c o e  

RIG TYPE: Geoprobe Track Rig 

, 
FIELD PERSON: E .  / L z Z & 5 ?  

TOTAL DEPTH: I 2.e. 
BOREHOLE DIAMETER: 2 Inch 

SAMPLING METHODS: Push Core II 
NORTH: DATUM: 

I C  

, 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigsn 
PROJECT NUMBER: 21-11010G 

DRILLING CONTRACTOR: flm(0 
DRILLER: s[& 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

SOlL BORING NUMBER: &?*-zx. 
DATE: / / / v / d  

Time /ZLjo 
FIELD PERSON: 

TOTAL DEPTH: )-J, 
BOREHOLE DIAMETER: 2 Inch 

;Z /L EL 8 5 z  

DATUM: 
AZIMUTH: 



PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: 
DRILLER: 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core II 

NORTH: DATUM: 

SOIL BORING NUMBER: B-/9 
DATE: //7/dG 

Time /330 
FIELD PERSON: 

TOTAL DEPTH: 
BOREHOLE DIAMETER: 2 Inch 

EAST: 

0 W 

IL W 
> 

W 
E 

9 
l- W 

w U. 

T 

3 
J 

AZIMUTH: It 
s O I  1 

I 



so iL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 IOlOG 

DRILLING CONTRACTOR: /yAR 6 0  
DRILLER: c')# 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

SOIL BORING NUMBER: s-4 
DATE: ///7/& 

Time ,'/.Yo 
FIELDPERSON: 2 
TOTAL DEPTH: 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 



SOIL BORING LOG 

II 1 
PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Micliigan 
PROJECT NUlVlBER: 21-1 IOlOG 

co DRILLING CONTRACTOR: flw4 
DRILLER: stc, & 

RIG TYPE: Geoprobe Track Rig 

SOIL BORING NUMBER: s-17 

I( FIELDPERSON: && 
TOTAL DEPTH: /z 

BOREHOLE DIAMETER: 2 Inch 

SAMPLING METHODS: Push Core II 
NORTH: DATUM: 

I 

z 

EAST: 
I 

1 

- - 
+ w 
w 
U 

z_ 

n 
n 

I 
I- 

W 

- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I 7  

12 

13 

14 

- 

AZIMUTH: 

I 1  I 
I !  I 



SOIL BORING LOG 

SOIL BORING NUMBER: s8-/b 
DATE: #''a& 

Time / / Z L  

u 

PROJECT NAME: Breckeiuidge Disposal Site 

PROJECT LOCATION: Brcckenridge. Michigan 
PROJECT NJRIBER: 21-1 1010'3 

' 5 ,  DRILLING CONTRACTOR: mk 
DRILLER: $/E 

RIG TYPE: Geopiobe Track Rig 

FIELD PERSON: F LmM,++ 
TOTAL DEPTH: 

BOREHOLE DIAMETER: 2 Inch 

NORTH: 

J 

DATUM: 
I EAST: AZIMUTH: 

SAMPLE DESCRIPTION 

r i  



PROJECT NAME: Breckewidge Disposal Site SOIL BORING NUMBER: ss-/r 
PROJECT LOCATION: Breckenridge, hlliclliga~l 
PROJECT NUMBER: 21-1 lOlOG DATE: / r /7 /06  

FIELD PERSON: 

BOREHOLE DIAMETER: 2 Inch 

- -  DRILLING CONTRACTOR: I*m 0 '  TOTAL DEPTH: ' 
DRILLER: && 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

DATUM: NORTH: 
AZIMUTH: 

r, 
X 
a a 
U 
(3 SAMPLE DESCRIPTION 

Y 



SOIL BORING LOG 
Y u y  

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckcnridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: m 4  t c a  
DRILLER: & # 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

SOIL BORING NUMBER: c& -/# 
DATE: )/7b4 

. Time / e o  
FIELD PERSON: e- 
TOTAL DEPTH: 12 ' 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH : 

4 

I 

- / ,' 
,, 

f 
I .  

/ 
/ 

/ 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckcnridge. Michigan 
PROJECT NUMBER: 2 1- 1 IO1 OG 

DRILLING CONTRACTOR: /lUt& 0 
DRILLER: 5,5& 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

SOIL BORING NUMBER: 59- 13 
DATE: [1/?/& 

Time /e 
FIELD PERSON: z, z&&W 
TOTAL DEPTH: / z  %a .- - 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 

~~ 

SAMPLE DESCRIPTION 



SOIL BORING LOG 

PROJECT NAME: Breckeilridge Disposal Site 
PROJECT NUMBER: 21-1 lOlOG 

, PROJECT LOCATION: Breckenridge, Michigan 

DRILLING CONTRACTOR: /ff&fzLO 
DRILLER: Sb/f- 

RIG TYPE:-Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 

W 

I 
SOIL BORING NUMBER: $&-/t 

DATE: -&?e- i#y/@& 
Time /C,Q 

FIELD PERSON: ,&z-2- 
TOTAL DEPTH: 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
EAST: AZIMUTH: I I  



PAGE - of - 

L 

~ 

c 

(7- 14 ',/ f p, 0 1.4 

SOIL BORING LOG 

SOIL BORING NUMBER:<J -// 
DATE: f//q/@G 

Time ,r,gq~' 

PROJECT NAME: Breckenridge Disposnl Site 

PROJECT LOCATION: Breckeluidgc, hlichigan 
PROJECT NUMBER: 21-1 lOlOG 

. -  
FIELDPERSON: z. kj- s 

DRILLING CONTRACTOR: TOTAL DEPTH: / z $ : 4 ,  
 DRILLER:^.^^^ BOREHOLE DIAMETER: 2 Inch 

RIG TYPE: Geoprobe Track Rig 

EAST: 

I 

==i=== 
Li 
W 
U 

z 
n 
n 

I 
I- 

W 

-- 
- 

1 -  

2 -  

3 -  

4 -  

5 -  

6 -  

7 -  

8 -  

9 -  

10 - 

11 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
- 
- 

i 12 - 

AZIMUTH: A I  

SAMPLE DESCRIPTION 



SOIL BORING LOG 

PROJECT NAME: Breckenridgc Disposal Site 
PROJECT NUMBER: 21-1 lOlOG 
PROJECT LOCATION: Breckenridge, Michigan 

II 
SOIL BORING NUMBER: ,̂ a-/’@ 

DATE: /vg/pd 
Time /L~/J- 

I 
FIELDPERSON: ‘z // ,L7a 

DRILLING CONTRACTOR: /fm’do I TOTAL DEPTH: /&.f‘. 

EAST: 

RIG TYPE: Geoprobe Track Rig 

II AZIMUTH: 

I 

r- I 

SAMPLING METHODS: Push Core 

14 - 
- 

I 
NORTH: DATUM: 



SOIL BORING LOG 

PROJECT NAME: Breckenridgc Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 IOlOG 

DRILLING CONTRACTOR: f l  W'tf 0 
DRILLER: 5~ L# 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

z 
t- W 

a 
I- 
W 

SOIL BORING NUMBER: S 2 - s  
DATE: ///g/fl& 

Time &r;,#' 
-E FIELD PERSON: ,@.&&ad .I 

TOTAL DEPTH: 
BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH : 

SAMPLE DESCRIPTION 



W 

SOIL BORING LOG 

PROJECT NAME: Breckenridgc Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: -4 0- - 

DRILLER: 
RIG TYPE: Geoprobe Track Rig 

SAMPLING METHODS: Push Core 
NORTH: 

EAST: 

SOIL BORING NUMBER: 513.8 
DATE: [\ TIob  

Time obso 
FIELD PERSON: v. w 
TOTAL DEPTH: I(, a, 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 



SOIL BORING LOG 

I 4  
PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: RWdG,’ 
DRILLER: 3’~,& 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push  Core 

NORTH: 

SOIL BORING NUMBER: 3 - g -  7 
DATE: /,’%c& 

Time @9& 
FIELD PERSON: 7 I/ ,z=zG&-- 

TOTAL DEPTH: /&faf 
BOREHOLE DIAMETER: 2 Inch 

DATUM: 
EAST: J AZIMUTH : 

SAMPLE DESCRIPTION 

0-3’ ‘ L/,7 LAY, A,- - ,  J-7 &y&, ;A 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Brcckenridge, Michigan 
PROJECT NUMBER: 21-11010G 

DRILLING CONTRACTOR: yflatz ( 0  TOTAL DEPTH: I L f7 - 
DRILLER: SL 0 H 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

BOREHOLE DIAMETER: 2 Inch 

NORTH: DATUM: 
EAST: 

(L i; c) 

l- l 

rl 

r- I 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Brcckenridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: /& (0  
DRILLER: g(a# 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

SOIL BORING NUMBER: 9-5 
Time /&/5- 

TOTAL DEPTH: ' /27cf- ' 

DATE: ///7/&& 

FIELD PERSON: 'p, - .  y - - p x  

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH: 



w 

PROJECT NAME: Breckenridge Disposal Site 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: Ezo 
DRILLER: _s( & 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 
I EAST: 

SOIL BORING NUMBER: #-{ 
DATE: /y'fi6 

FIELD PERSON: Time 'T.Le=z& -77- 
TOTAL DEPTH: / z  

BOREHOLE DIAMETER: 2 Inch 

DATUM: 



PAGE -o f  - - 

<I - 1'4 /,/ F, (2 I-.] 

SOIL BORING LOG 

SOIL BORING NUMBER: 7 PROJECT NAME: Breckenridge Disposal Site 

PROSECT LOCATION: Breckenridge, Michigan 
PROSECT NUMBER: 21-1 lOlOG 

FIELD PERSON: 
TOTAL DEPTH: I&/. 

EAST: 

I- W 

n 

W Q 
U. u) 

I- 

AZIMUTH: II 



SOIL BORING LOG 

- 
L 
U 
E 

n 

0 

SOIL BORING NUMBER: sz- 
DATE: 

-rime Iq30 
1 

w 

PROJFCT NAME: Ureckenridge Disposal Site 

PROJECT LOCATION: Breckenridge. Michigan 
PROJECTNUMBER: 21-1 IOlOG 

DRILLING CONTRACTOR: mzL 
DRILLER: s,&~ 

RIG TYPE: Geoprobe Track Rig 
SAMPLING METHODS: Push Core 

NORTH: 

SAMPLE DESCRIPTION 

I EAST: AZIMUTH : It 
41 0 I 



SOIL BORING LOG 

PROJECT NAME: Breckenridge Disposal Sire 

PROJECT LOCATION: Breckenridge, Michigan 
PROJECT NUMBER: 21-1 lOlOG 

DRILLING CONTRACTOR: &&L@ 
DRILLER: 4( ,,& 
RIG TYPE: Geoprobe Track Rig 

- 
SAMPLING METHODS: Push Core 

NORTH: 
EAST: 

33 - I  SOIL BORING NUMBER: 
DATE: ///y/ok 

FIELD PER:= '3pmK 
TOTAL DEPTH:(&& 

BOREHOLE DIAMETER: 2 Inch 

DATUM: 
AZIMUTH : 

I 

I 

I 



A P P E N D I X  C 

Outreach Laboratory Data Package 



- Outreach 
Laboratory 
31 1 North Aspen 
Broken Arrow. OK 74012 .January 2,2007 
(9181 251-25!5 
FAX (918) 251-0008 

Environ 
Chris Grew 
123 N Wacker Dr #250 
Chicago, IL 60606 

CLIENT PROJECT NAME: Breckenridge Site 
OUTREACH LAB ID: 20060963 

Dear Mr. Greco: 

Please find enclosed the analytical report for your samples received in OUT laboratory on 
November 17, 2006 for the above captioned project. Thirteen solid samples were 
received in good condition and anaIyzed for Uranium Isotopic, Thorium Isotopic and 
Gamma Spec. 

W 

All Quality Control for the requested analyses is reported on the analytical report. The 
method blank, laboratory control standard and matrix spikes and spike duplicates for all 
analyses were within method control liinifs. 

Your samples will be returned. 

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515. 

ODEQ ID #9517 
NRC ODEQ LIC. #27522-01 

CERT. ID #OK001 
See Certified 

Parameter List 



-Outreach 
Laboratory 
31 I Noah Aspen 
Broken Arrow. OK 740 I2 
PI81 251-2515 
F A X  (918) 251-Mxls 

Method 

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number: 

Environ 
Breckenridge Site 

20060964 
12/29/06 
11/17/06 

1 of5 

Analytical Report 
Result Units DL Prep Analysis Analyst 

Date Date 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

TI-208 
Bi-2 12 

Bi-2 14 
P b-2 1 2 

Pb-2 14 
Ac-228 
Th-234 
Th-232 
Th-230 - rh-228 
U-238 
U-235 
U-234 

Lab ID: 
Clietlt ID: 
Date Sampled: 
Matrix: 

TI-208 
Bi-212 

Bi-214 
Pb-2 I2 

Pb-214 
Ac-228 
Th-234 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

TI-20s 
Bi-2 12 
Pb-2 12 

20060964-01 
SB40-6-7 
11/18/06 7:50:00 AM 
Solid 

Radiochemical Analyses 
HASL 300 109 +I- 6.26 pCi/g 
HASL 300 202 +I- I 1  8 pcl'g 
HASL 300 306 +I- 35.2 pCi/g 
HASL 300 138 +I- 6.59 PCUg 
HASL 300 166 +I- 14.5 pCi/g 
HASL 300 250 +/- 8.41 pCi/g 
HASL 300 39.3 +I- 5.64 pCi/g 
LANL ER 200 M 248 +/- 10.6 pCi/g 

LANL ER 200 M 234 -1-1- 10.2 pCi/g 
LANL ER 200 M 105 +I- 7 2 PCVg 

ASTM D 3972 37.7 +I- 1.71 pci/g 
ASTM D 3972 2.39 +I- 0.666 pCi/g 
ASTM D 3972 28.3 +/- 1.48 pCi/g 

20060964-02 
SB58-6-9 
11/13/06 I:51:00 PM 
Solid 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

Radiochemical Analyses 
273 +I- 13 8 pCi/g 
475 +I- 29.9 pCi/g 
438 +/- 74.5 pcilg 
7200 +I- 239 PCilg 
6940 +I- 4 I5 pCi/g 
778 +/- 24.0 pCi/g 

3150 t/-212 pcvg 

20060964-03 

11/14/06 3:47:00 PM 
Solid 

58589-9-1 0 

Radiochemical Analyses 
HASL 300 187 +I- 11.8 pCUg 
HASL 300 423 +I- 27.8 PCilg 
HASL 300 239+/- 14.0 pCi/g 

2 14 
17.3 
3.46 
3.36 
3.66 
5.44 
13.0 
2 .o 
5.5 
1 .6 
0.268 
0.20 1 
0.258 

5.52 
40.0 
9.45 
10.0 
22..5 
18.2 
I 92 

5 39 
45 0 
4.99 

12/20/06 
I U20/06 
12/20/06 
12/20/06 
12/20/06 
12/20/06 
12/20/06 

12/22/06 12Q1/06 
12/22/06 12/21/06 
12t22106 12/2 1/06 
12/11/06 12/14/06 
la1 1/06 12/14/06 
1211 1/06 12/14/06 

SD 
SD 
SD 
SD 
SD 
SD 
SD 
RE 
RE 
RE 
SD 
SD 
SD 

12/20/06 SD 
12R0/06 SD 
12/20/06 SD 
12/20/06 SD 
12/20/06 SD 
12/2.0/06 SD 
12/20/06 SD 

12/20/06 SD 
12120/06 SD 
12/20106 SD 

BDL = Below Dctcclion L imP 



- Outreach 
Laboratory 
31 I North Aspen 
Broken Anow. OK 74012 

FAX (918) 25 1 -0o08 
(918) 251-2515 

Method 

Client 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number: 

Analytical Report 
Result Units DL Prep 

Date 

Environ 
Breckenrjdge Site 

20060964 
1 U29/06 
11/17/06 

2 of5 

Analysis Analyst 
Date 

-- ~ 

Bi-214 
P b 2  I4 
Ac-228 
Th-234 
Th-232 
Th-230 
Th-228 
U-238 
U-235 
U-234 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
LANL ER 200 M 
LANL ER 200 M 
LANL ER 200 M 
ASTM D 3972 
ASTM D 3912 
ASTM D 3972 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

L, 

TI-208 
Bi-212 

Bi-214 
Pb-2 I2 

Pb-2 14 
Ac-22 8 
Th-234 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

K-40 
TI-208 
Bi-2 12 
Pb-2 12 
Bi-214 
Pb-214 
Ac-228 
Th-234 
U-235 
Th-232 
Th-230 

L 

20060964-04 
~ ~ 4 4 - 0 - 1  
11/8/06 8:10:00 AM 
Solid 

HASL 300 
HASL 300 
HASL- 300 
KASL 300 
HASL 300 
HASL 300 
HASL 300 

20060964-05 

1119106 12:SO:OO PM 
Solid 

SBS2-4.56 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

4910 +/- 167 
3240 +I- 171 
529 +/- 16.3 
4500 +I- 171 
453 +/- 15.8 

3170 +I- 45.4 
428 +I- 15.3 

3810 +/- 51.0 
0 +/- 4.07 

3390 +/- 47.9 

19.3 
7.86 
21.9 
49.8 
2.3 
6.2 
2.4 
8.18 
9.68 
3.67 

Radiochemical Analyscs 
3.06 +/- 0 346 pCi/g 0.365 
5.16 +/- 1.71 pCilg 2.08 
10.1 +/- 1.14 pCilg 0.467 
4.19 +I- 0.47 pcvg 0.472 
4.52 +I- 0.51 pCVg 0.397 
8.58 +/- 0.67 pCi/g 0.885 
8.71 +/- 1.18 pCUg 2.01 

Radiochemical Analyses 
16.5 +I- 4 63 pCi1g 

69.8 i t -  7.2 1 pCi1g 

85.7 +I- 4.47 pCi/g 

34.0 +/- 2 3 I PCig 

50.0 +I- 2.92 $i/g 

313 +I- 190 pCi/g 
97.0 +/- 3.86 pCi& 
330+1-33 1 pCilg 
13.9 +/- I .89 pCi/g 

6.63 
1.68 
9.38 
2-58 
2.00 
239 
2.73 
54 .o 
2.4 1 

12120106 
I2/20/06 
12t20106 
12/20/06 

12/21/06 12/22/06 
12/21/06 12/22/06 
12/21/06 12RU06 
12/15/06 12/23/06 
12/15/06 12/21/06 
12/15/06 12/21/06 

SD 
SD 
SD 
SD 
RE 
RE 
RE 
SD 
SD 
SD 

12/20/06 SD 
12t20/06 SD 
1u20106 SD 
12/20106 SD 
1u20106 SD 
12/20/06 SD 
12/20/06 SD 

12/21/06 SD 
12/21/06 SD 
12/21/06 SD 
12/21/06 SD 
12f2'1106 SD 
12/21/06 SD 
32/21/06 SD 
12/21/06 SD 
12121106 SD 

LANL ER 200 M 52.5 +I- 5.2 pCi/g I .7 12/21/06 12R2/06 RE 
LANL ER 200 M 476 +I- 15.6 pCUg 5.8 12/21/06 12/22/06 RE 

BDL. = Bclov, Detection Limit 



-Outreach 
Laboratory 
311 NotthAspen 
Broken Arrow. OK 740 12 
leis) 251-2515 
FAX (91s) zsi-oooa 

Method 

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number: 

Analytical Report 
Result Units DL Prep 

Date 

Environ 
Breckenridge Site 

20060964 
I U29/06 
1 111 7/06 

3ofS  

Analysis Analyst 
Date 

-~ ~- 

Th-228 
U-238 
U-235 
U-234 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

TI-208 
Bi-2 I2 

Bi-2 14 
Pb-2 12 

'b-2 14 
-A~-228 

Th-234 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

TI-208 
Bi-2 12 

Bi-214 
Pb-2 12 

Pb-2 14 
Ac-228 
Th-234 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

TI-208 
Bi-212 

Bi-2 I4 
Pb-212 

LANL ER 200 M 74.3 +/- 6.1 pCi/g 
ASTM D 3972 26.8 +I- 1.22 pCi/g 
ASTM D 3972 0.8 I 8 +I- 0.42 I p w g  
ASTM D 3972 22 2 +I- 1.12 pcvg 

20060964-06 
SB27-0-10 
11/13/06 8:41:00 AM 
Solid 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

20060964-07 
SB28-0-10 
11/13/06 9:lO:OO AM 
Solid 

HASL 300 
HASL 300 
HASL. 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

20060964-08 
SB87-0-10 
11/15/06 2:21:00 PM 
Solid 

HASL 300 
HASL 300 
HASL 300 
HASL 300 

1.4 12/21/06 12t22/06 RE 
0.095 12/11/06 12/14/06 SD 
0 120 12/11/06 12/14/06 SD 
0237 12/11/06 12/14/06 SD 

Radiochemical Analyses 
0.269 +/- 0.061 pCi/g 0.078 
0.645 +I- 0.362 PCVg 0.542 

0.745 +I- 0 148 PCUg 0.204 

0.717 +/-0.148 PCilg 0 273 

0.614 +/- 0.378 PCUg 0.099 

0.809 +/- 0.101 pCUg 0.111 

ND pCi/g 1-01 

Radiochcmical Analyses 
0.591 +/- 0.145 pCi/g 

I .66 +/- 0.965 pCi/g 
0-866 +/- 1 .  I7 pCi/g 

0.957 +/- 0.23 1 PCVg 
0.875 +/- 0. I73 pCi/g 
1.62 +/- 0.3210 pCi/g 
1.14 +/- 0.5030 pCdg 

Radiochemical Analyses 
0329 +/- 0.067 pCi/g 
0.473 +/- 0.568 pCi/g 
0 472 +/- 0.073 pCi/g 
0.761 .ti- 0.148 pCYg 

0.198 
I .49 
0.21 8 
0.314 
0.269 
0.514 
2.27 

0.1 1 r 
0.932 
0.116 
0.216 

12/21/06 SD 
IU21/06 SD 
12/21/06 SD 
12/21/06 SD 
12/21/06 SD 
12/21/06 SD 
12/21/06 SD 

12/21/06 SD 
12/21/06 SD 
12/21/06 SD 
12/21/06 SD 
12/21/06 SD 
12/21/06 SD 
12/21/06 SD 

12/21/06 SD 
12/21/06 SD 
12/21/06 SD 
12/21/06 SD 

BDL. = Below Delcclion Limit 



- Outreach 
Laboratory 
31 I North Aspen 
Broken Arrow. OK 740 I2 
(918) 251-2515 
FAX (9 18) 25 I -0oO8 

Method 

Client: 
Client Project: 
Lab Number. 
Date Reported: 
Date Received: 
Page Number: 

Analytical Report 
Result Units DL Prep 

Date 

Environ 
Breckenridge Site 

20060964 
12/29/06 
I 1 / I  7/06 

4 of5 

Analysis Analyst 
Date 

Pb-2 1 4 
Ac-228 
Th-234 

HASL 300 
HASL 300 
HASL 300 

Lab ID: 20060964-09 
Client ID: SB40-4-5.5 
Date Sampled: 11/8/06 7:50:00 AM 
Matrix: Solid 

TI-208 
Bi-2 12 

Bi-2 14 
Pb-2 12 

Pb-214 
IC-228 - Th-234 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

0.433 +/- 0.097 pCi/g 

0.660 +/- 1.19 pCi/g 
0.616 +/- 0.149 pCi/g 

0 174 
0.437 
1.44 

Radiocliemical Analyses 
334 +/- 14.1 pci/g 
604 +I- 26.5 PCVg 
696 +/- 72.7 pCi/g 
468 +/- 16.6 pCi/g 

881 +/- 26.3 pCi/g 
65.6 +/- 36.7 pCilg 

340 +I- 29.0 pCi/g 

2 35 
13.1 
3 2 5  
3.01 
2.50 
5.26 
17.0 

12/21/06 SD 
12/21/06 SD 
12/21/06 SD 

12/21/06 SD 
12/21/06 SD 
12/21/06 SD 
12/21/06 SD 
12/21/06 SD 
12/21/06 SD 
12/21/06 SD 

BDL. =i Below Detection L.irnit 
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Client Project: 
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Date Received: 
Page Number. 
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Breckenridge Site 

20060964 
1 U29/06 
11/17/06 
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QC Report 
M S  MSD Dnti DUP 

RPD -'--- 

Blank Lcs LCSD Parameter 
%ItEC %REC RPD 

Ac-228 

Am-24 1 

Bi-2 12 

Bi-2 I4 

Co-60 

CS-137 

Pb-212 

Pb-2 I4 

Th-228 

n1-230 

Th-232 

Th-234 

-1-208 - u-234 

U-238 

0 I l l  

0 291 

0 305 

0 081 

0 008 

0 091 

0 286 

0 076 

92 0 

87 0 

96 0 

81 I 
74 3 

82 9 

1120 

122 0 

107 0 

95 0 

101 0 

86 2 

81 6 

90 5 

109 0 

1160 

%REC RPD 
93  

I S  0 
I2 4 

1s 2 

8 9  

4 8  

31 7 

I 4  5 
39 6 DO DO 

31 8 DO DO 
54  

94 

8 7  26 1 DO w 
NC 

8 1  
I9 4 1150 107 0 

30 125 0 103 0 
I . I  

2 1  

I2/19/06 

12/19/06 

12/19/06 

i2/igrn6 

I 2/19/06 

12/19/06 

I2/19/06 

IU19106 

264 12/22/06 

163 lULU06 

U I  1uW06 

12/19/06 

12/19/06 

2 2  i m m 6  

7 7  12/14/06 

Lab Approval: f i  



utrcach Laboratory 
W~..l i l*# L.,v-.d # I o .  Ms##d-d. 

311 North Aspen 
Broken Arrow, OK 74012 

Phone: 
Fax: 
www.outreachiab.com 

(91 8) 251 -251 5 
(918) 251 -0008 

Bill To: 
Company ENVIRON lnlernallonal Corporatlon 
Name AccounUng Dep!. 

Address 

City Deerfield State IL Zlp 60015 

740 Waukegan Road. Sulle 401 

I 

Results To: 
Company ENVIRON Inlemalional CorporalIan 
Name Chris Greco 

Address 

City Chicago State IL 
Phone 312-853-9430 Fax 312-853-9025 

123 N. Wacker Drlve. Suite 250 

I 1 

I 

/I 

Ramarks (LE. 
Filtered, 

Unfllterod, Grab, 
Composite) 

Minimum 
deleclabile adlvily -fi of 2 pCilq requlred 

V 

I I I I I I 1 I 

I I I 

RELINOUISHEO BY TIME 

My signalure on h i s  chain of cuslody lorm indlulas lhsl I am aulhorirad by Ihe abwe companv 10 rOlOPis semplss for aWly61i 

The fompanv agrees IO poy lhe enlire bslance upon racnipl 01 sample dala and il is undsnlood and ogread lhal am, balance carnsd over lhlny (30) days IS lublscl lo a 1 5% per monlh ( la% per annum) lalo charge. In Ihe 
oven1 of dsloull Ihe company becomes legallv liable 101 any reasonable allomey sndor collaclion reas and all rolalod costs flecossaw Io rrrnfl Iha enlrre brlencs Io 

Oolraah Tschnologies, Inc (Ouueach Laboralory) 

http://www.outreachiab.com


- Ouireach 
Laboratory 
3 I I North Asm 
Broken A ~ O W .  OK 7m1z January 2,2007 
1918) 251-2515 
FAX(918) 251-0006 

Environ 
Chris Greco 
123 N Wacker Dr #250 
Chicago, IL 60606 

CLIENT PROJECT NAME: Breckenridge Site 
OUTREACH LAB ID: 20060964 

Dear Mr. GICCO: 

Please fmd enclosed the analytical report for your samples received in our laboratory on 
November 17, 2006 for the above captioned project. Thirteen solid samples were 
received in good condition and analyzed for Uranium isotopic, Thorium Isotopic and 
Gamma Spec. 

A11 Quality Control for the requested analyses is reported on the analytical report. The 
method blank, laboratory control standard and matrix spikes and spike duplicates for all 
analyses were within method control limits. 

Your samples will be returned. 

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515. 

ODEQ ID #95 17 
NRC ODEQ LIC. #27522-01 

CERT. ID #OK001 
See Certified 

Parameter List 



Outreach 
Laboratory 
31 I North Aspen 
Broken Arrow. OK 740 12 
1918) 251-2515 
FAX (918) 251-oo08 

Method 

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number: 

Envimn 
Breckenridge Site 

20060963 
12/29/06 
11/17/06 

I of6 

Analytical Report 
Result Units DL Prep Analysis Analyst 

Date Date 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

TI-208 
Bi-2 I2 

Bi-214 
Pb-2 12 

Pb-2 14 
Ac-228 
Th-234 

Lab ID: 
X e n t  ID: 

-Date Sampled: 
Matrix: 

TI-208 
Bi-2 I2 
Pb-2 12 
Bi-2 14 
Pb-2 14 
Ac-228 
Th-234 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

TI-208 
Bi-212 

Bi-2 14 
Pb-2 12 

Pb-2 14 
Ac-228 
Th-234 - 

20060963-01 
SEI-I 1-12 
11/9/06 2:49:00 PM 
Solid 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

20060963-02 
SB21-7-8 
11/9/06 12:23:00 PM 
Solid 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HA SL 300 

20060963-03 
SB-3-6-7 
11/9/06 3:ll:OO PM 
Solid 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

Radiochemical Analyses 
0.220 +/- 0.068 pCi/g 
0 000 +I- 0.499 pCi/g 

ND pCi/g 
0.753 +/- 0.148 PCVg 
0.63 I +/- 0.012 pCi/g 
0.877 +/- 0.122 pCi/g 

2.95 +/- 934 pCi/g 

Radiochemical Analyses 
1.16 +/- 0.125 pCi/g 
2.26 +I- 0.730 pCi/g 
3.45 +/- 0.278 PCUg 
I 78 +/- 0.174 PCVg 
1.66 +/- 0.190 pCi/g 
2.77 +/- 0.256 PCVg 
0.22 1 +/- 1.77 pcilg 

Radiochemical Analyses 
0.522 +I- 0.1 13 PCVg 

I .46 +/- 0.63 I pCi/g 
I .89 +I- 0.288 PCUg 

0 663 +I- 0.224 pCi/g 
0584 +/- 0.172 PCilg 

I .57 +/- 0.282 pCi/g 
I .68 +/- O S  12 PCVg 

0.121 
0.863 
0.361 
0.232 
0 218 
0.368 
3.92 

0.145 
1.22 
0.23 I 
0.204 
0.253 
0.494 
0.298 

0.136 
0.882 
0.284 
0.345 
0.235 
0.602 
1.14 

12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 

12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 

12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 

BDL = Below Detection Limit 



- Outreach 
Laboratory 
3 I I North Aspen 
Broken Arrow. OK 74012 
(9181 251-2515 
FAX 1918) 251-ooo8 

Method 

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number: 

Environ 
Breckenridge Site 

20060963 
12/29/06 
11/17/06 

2 o f 6  

Analytical Report 
Result Units DL Prep Analysis Analyst 

Date Date 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

K-40 
TI-208 
Bi-2 12 
Pb-212 
Bi-214 
Pb-2 14 
Ac-228 
Th-234 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

W 

TI-208 
Bi-212 
Pb-2 12 
Bi-214 
Pb-214 
Ac-228 
Th-234 
Th-232 
Th-230 
Th-228 
U-238 
U-235 
u-234 

Lab ID: 
Client I D  
Date Sampled: 
Matrix: 

- 
TI-208 
Bi-212 

20060963-04 
SB54-3-4 
11/9/06 9:56:00 AM 
Solid 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

20060963-05 
SB41-3-4 
11/8/06 9:56:00 AM 
Solid 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

bdiochemical Analyses 
12.1 +/- 1.44 PCVg 

0. I73 +/- 0.047 pCVg 
0.15 1 +/- 0.412 pCVg 
0.43 1 +/- 0.066 pCVg 
0.561 +/- 0.117 pCi/g 
0.483 +/- 0.095 pCUg 
0 665 +/- 0. I48 pCi/g 

ND pCilg 

Radiochemical Analyses 
1.26 +/- 0 094 PCilg 
2.21 +/-0.741 PCUg 
3.82 +/- 0.484 pCUg 
2.10 +I- 0.236 pCVg 
2.07 +I- 0.245 pCi/g 
3 53 +I- 0298 pCi/g 
6.46 +/- 2.02 pCi/g 

LANL ER 200 M 2.2 +I- 0.4 pCi/g 
LANL ER 200 M 2.8 +I- 0.5 PCilg 
LANL ER 200 M I .7 +/- 0.4 PCVg 
ASTM D 3972 I .74 +/- 0.261 pCi/g 
ASTN D 3972 0 +/- 0.133 PCVg 
ASTM D 3972 2 00 +/- 0.297 PCVg 

20060963-06 
SB52-9-10 
11/9/06 I2:SO:OO PM 
Solid 

Radiochemical Analyses 
HASL 300 0.450 +I- 0.076 PCUg 
HASL 300 0-657 +/- 0.492 PCVg 

0.892 
0.060 
0.346 
0.068 
0 161 
0 I13 
0.286 
0.736 

0 I53 
1.130 
0.493 
0.285 
0.279 
0.465 
4.33 
0 2  
0.5 
0 2  
0.192 
0266 
0.266 

0.1 12 
0.802 

12/28/06 
2/28/06 
2/28/06 
2/11/06 
2/11/06 
UI 1/06 

SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 

12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/29/06 SD 
12/29/06 SD 
12/29/06 SD 
12/14/06 SD 
12/14/06 SD 
12/14/06 SD 

1U19/06 SD 
12/19/06 SD 

BDL. = &low Detection 1 h i t  



-Outreach 
laboratory 
3 I I North Aspen 
Broken Arrow. OK 7401 2 
(9181 251-2515 
FAX ISIS) 251-0008 

Method 

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number: 

Environ 
Breckenridge Site 

20060963 
12/29/06 
11/17/06 

3 of6 

Analytical Report 
Result Units DL Prep Analysis Analyst 

Date Date 

Pb-212 
Bi-2 14 
Pb-2 14 
Ac-228 
Th-234 

HASL 300 
HASL 300 
HASL 300 
HASL. 300 
HASL 300 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

TI-208 
Bi-2 12 

31-234 
Pb-2 12 

-Pb-214 
Ac-228 
Th-234 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

TI-208 
Bi-212 
Pb-2 I2 
Bi-2 14 
Pb-2 14 
Ac-22 8 
Th-234 
Th-232 
Th-230 
Th-228 
U-238 
U-235 
U-234 

20060963-07 
SB-38-0-1 
11/8/06 1:22:00 PM 
Solid 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
W S L  300 
HASL 300 
HASL 300 

20060963-08 

11/8/06 251:OO AM 
Solid 

SB40-I 1-12 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

0.959 +/- 0.125 pCilg 0.146 
0.713 +/- 0.161 jiCilg 0.237 
0.706 +/- 0-107 pCilg 0.160 
0.915 +/- 0.166 pCi/g 0.470 
3.12 +/- 0.471 pCi/g 1.09 

Radiochemical Analyses 
5.52 +/- 0.489 pCi/g 0.42 1 

10.3 +/- 1.95 pci/g 2.89 
18.2 +I- 1.99 pCi/g 0.586 

8.72 +/- 0.734 pCi/g 0.493 
9.94 +/- 0.932 PCVg 0.430 
14.1 +/- 0.906 pCi/g 1 ..07 
7.06 +/- 0 809 pCi/g 2 22 

Radiochemical Analyses 
0.427 +I- 0.076 pCi/g 0.096 

0.675 +I- 0.099 PCilg 0.117 
0.847 +/- 0.137 pCVg 0.166 
0.830 +I- 0.126 pCi/g 0.156 
0.919 +/- 0.148 pCi/g 0258 

ND pCilg 0.577 

0.555 +I- 0239 pCi/g 0.449 

12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 

12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
IU19/06 SD 
12/19/06 SD 
12/19/06 SD 

12/20/06 SD 
Iu20/06 SD 
12/20/06 SD 
I2/20/06 SD 
12/20/06 SD 
12/20/06 SD 
12/20/06 SD 

LANL ER 200 M 0.3 +I- 02 PCig 02 12/28/06 12/29/06 SD 
LANL ER 200 M 0.4 +/- 0.3 pCi/g 0.5 12/28/06 12/29/06 SD 
LANL ER 200 M 0.4 +I- 0.2 pCi/g 0.2 12/28/06 12/29/06 SD 
ASTM D 3972 0.49 +I- 0.3 15 pCi/g 0.490 12/11/06 12/14/06 SD 
ASTM D 3972 0 +I- 0255 pci/g 0.577 12/11/06 12/14/06 SD 
ASTM D 3972 0.837 +/- 0.221 pCi/g 0.227 12/11/06 12/14/06 SD 

BDL.* Bclow Mcction Limit 



- Outreach 
Laboratory 
3 I I North Aspen 
Broken Arrow. OK 7401 2 
(9l8J 251-2515 
FAX (918) 251-0008 

Analytical Report 

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number: 

Environ 
Breckenridge Site 

20060963 
12/29/06 
11/17/06 
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Method Result Units DL Prep Analysis Analyst 
Date Date 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

TI-208 
Bi-212 

Bi-214 
Pb-2 12 

Pb-2 14 
Ac-228 
Th-234 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

k 

TI-208 
Bi-212 
Pb-2 12 
Bi-214 
Pb-2 19 
Ac-22 8 
Th-234 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

TI-208 
Bi-2 12 
Pb-2 12 
Bi-214 
Pb-2 14 
AC-228 

L Th-234 

20060963-09 
SB10-0-1 
11/9/06 10:IS:VO AM 
Solid 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

20060963-10 
SB6-0-1 
11/9/06 4:03:00 PM 
Solid 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

20060963-1 1 
SB60-0-1 
11/13/06 3:OO:OO PM 
Solid 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

Radiochemical Analyses 
6.19 +I- 0.392 pCi/g 0.158 

10.6 +/- 1.24 PCUg 1.28 
1 5.4 +/- 1.65 pC2g 0.392 

2.23 +I- 0344 pCi/g 0.407 
2.82 +/- 0.349 PCVg 0.339 
17.4 +I- 0.779 pCVg 0 600 

ND pCig 7.6 

Radiochemical Analyses 
6 07 +I- 0.384 pCi/g 0.200 
1 1 .S +I- 0.81 7 pCi/g I .39 

ND pCi/g 0.755 
3.16+/-0.305 pCilg 0.3 62 
3.24 +I- 0.339 pCUg 0.3 54 
18 0 +I- 0.738 PCUg 0.532 
26.9 +/- 3.65 pCi/g 6.76 

Radiochemical Analyses 
0.490 +I- 0. I I I pCVg 0. I58 
0.486 +/- 0.520 PCVg 0.846 
0 927 +/- 0.156 pCUg 0.178 

2.0 +/- 0. I39 pCi/g 0 228 
1.54 +/- 0.174 PCVg 0.196 
1.27 +/- 0. I82 pCi/g 0.536 
2.61 +/- 0.505 PCVg 1.16 

12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 
12/19/06 SD 

12/20/06 SD 
12/20/06 SD 
12/20/06 SD 
12/20/06 SD 
12/20/06 SD 
12/20/06 SD 
Iu20/06 SD 

12/20/06 SD 
12/20/06 SD 
12ROI06 SD 
I2/20/06 SD 
12/20/06 SD 
12/20/06 SD 
12/20/06 SD 

BDL - Below Detection Limit 



- Outreach 
Laboratory 
31 I North Aspen 
Broken Arrow. OK 7401 2 
(918) 251-2515 
FAX(918) 251-0008 

Method 

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number: 

Environ 
Breckenridge Site 

20060963 
12/29/06 
11/17/06 

5 of6 

Analytical Report 
Result Units DL Prep Analysis Analyst 

Dnte Date 

Lab ID: 20060963-12 
Client ID: SB46-0-1 
Date Sampled: 11/8/06 1018:OO AM 
Matrix: Solid 

TI-208 
Bi-2 12 

Bi-214 
Pb-2 I2 

Pb-2 I4 
Ac-228 
Th-234 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

Lab ID: 20060963-13 - Client ID: SB16-7 
Date Sampled: 11/9/06 4:15:00 PM 
Matrix: Solid 

TI-208 
Bi-2 12 

Bi-2 I4 
Pb-2 12 

Pb-2 14 
Ac-228 
Th-234 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

Radiocbem ic31 Analyses 
13.7 +I- 0.936 pCi/g 
25.2 +/- 2.91 pCilg 
38.7 +I- 3.88 pCi/g 

9.92 +I- 0.742 PCilg 
9.42 +/- 0.861 pCi/g 

48.2 +I- 5.9 pCi/g 
39.9 +I- 1.51 PCYg 

Radiochemical Analyses 
2.49 +I- 0.233 PCVg 
4.50 +I- 1.41 PCVg 

6 10 +I- 0.549 pCi/g 
4 79 +/- 0.53 1 pCi/g 
4.50 +I- 0.420 pCilg 
6.69 +I- 0.535 PCVg 
24.3 +I- 1.93 PCdg 

0.560 
2.63 
2.39 
0.664 
0 632 
0.983 
11.6 

0.286 
2.24 
0.365 
0.578 
0.358 
1.04 
2.78 

12/20/06 SD 
12/20/06 SD 
12/20106 SD 
12f20/06 SD 
IU20/06 SD 
12/20/06 SD 
12RO/O6 SD 

1U20/06 SD 
12/20/06 SD 
12/20/06 SD 
12./20/06 SD 
12/20/06 SD 
12/20/06 SD 
12/20/06 SD 

'L- 

BDL. =Below Detection Limit 



Laboratory 
3 I I North Aspen 
Broken Arrow. O K  740 I2 
(918) 251-2515 
FAX(918) 251-0008 

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number: 

Environ 
Breckenridge Site 

20060963 
12/29/06 
I I / I  7/06 
6 of 6 

Parameter 

QC Report 

Blnnk LCS LCSD DUP MS MSD Date 
%REC RPD RPD %REC RPD 

Ac-228 

AC-228 

Am-24 1 

ARI-241 

Bi-2 12 

Bi-2 I2 

Bi-214 

Bi-214 

Co-60 

Cod0 
0-137 

cs-137 

lb-212 

Pb-2 I 2  

Pb-214 

c 

Ph-2 14 

Th-228 

Th-230 
1-11-232 

Th-234 

TI-208 

Il-208 

u-234 

U--238 

0 116 

0 1 1 1  

0 332 

0 291 

0 305 

0314 

0 081 

0 OD8 

0 091 

0 286 

0 016 

96 0 

92 0 

100 0 

87 0 

96 0 

990 

B I  7 
14 3 

82 9 

1120 

122 0 

1000 

107 0 

95 0 

95 0 

101 0 

IO1 0 

86 2 

81 6 

90 5 

IO9 0 
1160 

4 2  

IS 0 

4 3  

8 9  

4 8  

2 2  

5 4  

9 4  

8 7  

1 1  

2 7  

4 3  

9 3  

I6 3 

12 4 

13 0 

1s 2 

I2 4 

31  7 

I4  5 
2 5  

39 6 

31 8 

26 1 

NC 
8 1  

3 7  

I9 4 

3 0  

Do DO 264 

DO DO 163 

DO DO 231 

1150 1070 2 2  

12s 0 1030 7 7  

I2/18/06 

IU19~06 

12/18/06 

1~19106 

1U18/06 
12/19/06 

12/18/06 

IU19/06 

12/18/06 

12/19/06 

12/19/06 

12/18/06 

12/18/06 

121 9/06 

12/19/06 

I2/18/06 

12R2/06 

1 u W 0 6  

I uZUO6 

1 2/19/06 

12/19/06 

12/16/06 

12/14/06 

12/14/06 

Lab Approval: f 
BDL- 5 Below Detection L.irnif 





-Outreach 
Laboratory 
31 I North Aspen 
Broken Anow. OK 74012 January 2, 2007 
(918) 251-2515 
FAX(918) 251-0008 

Environ 
Chris Greco 
123 N Wacker Dr #250 
Chicago, IL 60606 

CLIENT PROJECT NAME: Breckenridge Site 
OUTREACH LAB ID: 20060962 

Dear Mr. Greco: 

Please find enclosed the analytical report for your sampts received in our laboratory on 
November 17, 2006 for the above captioned project. Thirteen solid samples were 
received in good condition and analyzed for Uranium Isotopic, Thorium Isotopic and 
Gamma Spec. 

All Quality Controi for the requested analyses is reported on the analytical report. The 
method blank, laboratory control standard and matrix spikes and spike duplicates for all 
analyses were within method control limits. 

Your samples will be returned. 

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 9 18-25 1-25 15. 

ODEQ ID #9517 
NRC ODEQ LIC. #27522-0 I 

CERT. ID #OK001 
See Certified 

Parameter List 



+ Outreach 
Laboratory 
3 1 1  North Aspen 
Broken Arrow. OK 74012 
(918) 251-2515 
FAX (918) 251-0008 

Method 

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number: 

Analytical Report 
Result Units DL Prep 

Date 

Environ 
Breckenridge Site 

20060962 
12/29/06 
1 111 7/06 

I of6 

Analysis Analyst 
Date 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

TI-208 
Bi-2 12 

Bi-214 
Pb-214 

Pb-2 12 

Ac-228 
Th-234 
U-235 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

u 

TI-208 
B-i-2 I2 
Pb-2 1 2 
Bi-214 
Pb-2 14 
Ac-228 
Th-234 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

TI-208 
Bi-212 

Bi-2 14 
Pb-2 14 

Th-234 

Pb-2 I2 

Ac-228 b 

Th-232 

20060962-01 

11/13/06 4:lO:OO PM 
Solid 

SB62-6-7 

HASL. 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

20060962-02 

11/13/06 2:25:00 PM 
Solid 

SB57-6-7 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

20060962-03 
SB36-6-7 
11/8/06 4:30:00 PM 
Solid 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

Radiochemical Analyses 
2.73 +/- 0.225 pCi/g 
4.57 +/- 0.983 pCi/g 

3.33 +/- 0.285 pCi/g 
8.24 +/- 1.52 pCi/g 

4 01 +/- 0.406 pCi/g 
8.53 +I- 0.421 pCi/g 
59.6 +I- 6.07 pCi/g 

pCi/g 0.658 +/- I .4 1 

Radiochemical Analyses 
3.00 +/- 0.227 pCi/g 
5.66 +/- 1.00 pCi/g 

11.9 +I- 0.949 pCi/g 
1.97 +I- 0.256 pCi/g 
2.06 +/- 0.299 pCi/g 
8.24 +/- 0.406 pCi/g 

10.1 +/- 1 23 pCi/g 

Radiochemical Analyses 
143 +/- 0.919 pCi/g 
20.8 +I- 2.85 pCi/g 
43.6 +I- 5.81 pCilg 
5.93 +/- 0.607 pCi/g 
6.44 +I- 0.792 pCi/g 
40.7 t/- 1.67 pCi/g 
9.90 +I- 6.46 pCig 

LANL ER 200 M 43.9 +/- 5.5 pci/g 

0. I39 
1.24 
0 407 
0.273 
0.260 
0.448 
6.84 
1.43 

0.153 
1.34 
0.458 
0.329 
0.379 
0.452 
2.53 

0.334 
3.12 
0.950 
0 762 
0.674 
0.932 
5.56 
I .8 

12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
IUI8/06 SD 
12/18/06 SD 
12/18/06 SD 

12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 

12/18/06 
12/18/06 
1 UI 8/06 
1 2/ 1 8/06 
1 21 I 8/06 
12/18/06 
1211 8/06 

12/21/06 Iu2uO6 

SD 
SD 
SD 
SD 
SD 
SD 
SD 
RE 

BDL = &low Detection Limit 



- Outreach 
Laboratory 
31 1 North Aspen 
Broken Arrow. OK 7401 Z 
(918) 251-2515 
FAX (918) 251-OOo8 

Method 

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number: 

Environ 
Breckenridge Site 

20060962 
12/29/06 
11/17/06 

2o f6  

Analytical Report 
Result Units DL Prep Analysis Analyst 

Date Dale 

Th-230 
Th-228 
U-238 
U-235 
U-234 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

TI-208 
Bi-212 

Bi-214 
Pb-2 12 - Pb-214 
Ac-228 
Th-I34 
Th-232 
Th-230 
Th-228 
U-238 
U-235 
U-234 

Lab I D  
Client ID: 
Date Sampled: 
Matrix: 

TI-208 
Bi-212 

Bi-214 
Pb-2 I 2 

Pb-214 
Ac-228 
Th-234 
Th-232 
Th-230 
Th-228 

LANL ER 200 M 417 +I- 16.7 pC?g 
LANL ER 200 M 40.4 +/- 5.2 pCi/g 
ASTh4 D 3972 50.5 +/- 153 pCi/g 
ASTM D 3972 0 +/- 0.484 pCi/~; 
ASTM D 3972 44.4 +I- 1.42 pCi/g 

20060962-04 
SB58-10-11 
11/13/06 1:52:00 PM 
Solid 

Rad iochem ica I Analyses 
HASL 300 0.721 +I- 0.128 pCi/g 
HASL 300 1.61 +/- 0.730 pCi/g 
HASL 300 0 +I- 0.180 pci/g 
HASL 300 14.2 +I- 0.740 PCVg 
HASL 300 7.94 +I- 0.686 PCVg 
HASL 300 I .86 +I- 0.227 pCi/g 
HASL 300 14.9 +/- 4.77 pCVg 
LANL ER 200 M 5.8 +I- 1.9 PCVg 
LANL ER 200 M 28.2 +/- 4.4 pcvg 
LANL ER 200 M 3.4 +I- 1.5 pCi/g 
ASTM D 3972 18.3 +/- 0.843 pCi/g 
ASTM D 3972 0 +I- 0.281 pCi/g 
ASTM D 3972 17.1 +I- 0.826 pCi/g 

20060962-05 
SB25-4-5 
11/19/06 1 :27:00 PM 
Solid 

Radiochemical Analyses 
HASL 300 15.9 +/- 0.961 PCVg 
HASL 300 27.6 +/- 2.23 pCi/g 
HASL 300 3 1.8 +/- 4.32 PCVg 
HASL 300 9.84 +I- 0.8 17 PCVg 
HASL 300 18.0 +/- 153 pci/g 
HASL 300 43.5 +I- 1.58 pCi/g 
HASL 300 129+/- 10.2 PCVg 
LANL ER 200 M 52.5 +/- 4.8 pCi/g 
LANL ER 200 M 395 +/- 13.3 pCVg 
LANL ER 200 M 38 7 +I- 4 2  PCUg 

6.8 
1.7 
0.551 
0.55 1 
0.430 

0.173 
1.18 
0.294 
0.279 
0.237 
0.504 
2.09 
I .5 
5.3 
1.4 
0.442 
0.346 
0.483 

0 336 
2-55 
0.609 
0.884 
0.646 
0.867 
14.3 
1.1 
4.8 
1.2 

IU21/06 
12RVO6 
la1 1/06 
l2/l1/06 
12/11/06 

1212 1/06 
12/21/06 
1U21/06 
12/11/06 
1211 1/06 
1211 1/06 

IU21/06 
12/21/06 
12/21/06 

12I2U06 RE 
12/22/06 RE 
12/14/06 SD 
12/14/06 SD 
12/14/06 SD 

12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/22/06 RE 
12/22/06 RE 
12/22/06 RE 
12/14/06 SD 
12/14/06 SD 
12/14/06 SD 

12/18/06 SD 
12/1&'06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12t22106 RE 
12/22/06 RE 
12nZ06 RE 

BDL = Below Defection Limit 



- Outreach 
Laboratory 
31 1 North Aspen 
Broken AITOW. OK 7401 2 
(918) 251-2515 
FAX (918) 251-0008 

Method 

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number: 

Environ 
Breckenridge Site 

20060962 
12/29/06 
11/17/06 

3 o f 6  

Analytical Report 
Result Units DL Prep Analysis Analyst 

Date Date 

U-238 
U-235 
U-234 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

K-40 

Bi-2 I?. 

Bi-214 

TI-208 

Pb-2 12 

Pb-214 
w Ac-228 

Th-234 
Th-232 
Th-230 
Th-228 
U-23 8 
U-235 
U-234 

ASTM D 3972 42.7 +I- 1-54 pCi/g 
ASTM D 3972 1.23 +/- 0545 pCi/g 
ASTM D 3972 37.2 +/- 1.43 pCi/g 

20060962-06 
SB29-5.5-6 
11/13/06 9:SO:OO AM 
Solid 

Radiochemical Analyses 
HASL 300 50 7 +/- 10.6 pCig 
HASL 300 158 +/- 1.29 pCi/g 
HASL 300 319 +/-21.3 PCVg 
HASL 300 3 18 +I- 25.5 pCVg 
HASL 300 95.1 +/- 5.07 pCi/g 
HASL 300 67.9 +/- 5.05 pCi/g 
HASL 300 450 +/- 14.2 PCVg 
HASL 300 287 +I- 27.3 pCilg 
LANL ER 200 M 221 +I- 1 1.6 PCUg 
LANL ER 200 M 1460 +/- 29.7 pCVg 
LANL ER 200 M 243 +I- 12.1 pCVg 
ASTM D 3972 80.1 4- 2.49 pCi/g 

ASTM D 3972 48 6 +I- 1.95 pCi/g 
ASTM D 3972 0331 +I- 0.776 pCi/g 

Lab ID: 20060962-07 
Client ID: SB53-4-5 
Date Sampled: 
Matrix: Solid 

1 1/9/06 I I :22:00 AM 

K-40 

Bi-212 
Bi-2 14 

TI-208 

Pb-214 
Ac-228 
Th-234 
U-235 

HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 
HASL 300 

Radiochemical Analyses 
25.6 +/- 9.78 pCVg 
24.7 +/- 2.00 pCilg 
46.4 +/- 9.20 pCi/g 
41.1 +/-3.51 pcj lg  
98.3 +/- 7.83 PCVg 
66.3 +I- 4.04 pCi/g 
25.4 +I- 19.8 PCVg 
6.40 +/- 1.34 pCi/g 

0.310 
0.310 
0.310 

15.0 
1.87 
25.8 
2.85 
5.08 
2.53 
5 39 
45.5 
2 3  
6.6 
2 2  
0.824 
0.419 
0.716 

14.2 
1.36 
12.5 
2.87 
2.28 
4.62 
22.3 
1.79 

1 2 1  1/06 
1211 1/06 
IUI 1/06 

12/2 1/06 
12/21/06 
12/21/06 
12/11/06 
12/1 1/06 
12/11/06 

12/14/06 SD 
12/14/06 SD 
12/14/06 SD 

12/18/06 SD 
1U18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/22/06 RE 
12/22/06 RE 
12/22/06 RE 
12/14/06 SD 
12/14/06 SD 
12/14/06 SD 

12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 
12/18/06 SD 

BDL. = Below Daection h i !  











A P P E N D I X  E 

EQ’s Permit Modification 



STATE OF MICHIGAN 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
h S I W  

w 
JENNIFER M. GRANHOLM 

O D M m O R  

D€Q 
STEVEN E. CHESTER 

DlR€cTDR 

April 19,2006 

Mr. David Anderaen 
The Env~ronrnenbl Quality Company 
Wayne, Disposal, Inc. 
49350 North 1-94 Service Drive 
Betleville, Michigan 481 11 

M3. Melinda Keillor 
The Envimnment;Ell Quality Company 
Michigan Disposal Treatment Plant 
49330 North 1-94 Service Drive 
Belleville, Michigan 481 11 

Dear Mr. A n d e m  and Ms. KeiUor: 

SUBJECT: Wayne Disposal, lnc. (WDI), Site #2; MID 048 090 633 
Michigan Disposal Waste Treatment Plant (MDWTP); MID 000 724 831 

The Department of Envimrnental Quality (DEQ), Waste and Hazardous Materials 
Division (WHMD), has reviewed your May 16,2005. requests for a modification to the 
Waste Analysis Plans (WAPs) for WDI and MDWTP. For both W A N ,  the requests are 
to add pmcedures for the possible acceptance of waste containing naturally occurring 
radioactive matwial (NORM), technically enhanced naturally occurring radioactive 
material (TENORM), and material exempted from disposal restrictions by the 
regulations of the state of Michigan or the U.S. Nudear Regulatory Commission. These 
low activity and exempt r3di08cthre mtefkls may be disposed in licensed Type I 
(hazardous waste) or Type II (solid waste) landfills in Michigan. WOi andor MOWTP 
staff plans to review the radiochemical analysis and history of each NORM, TENORM, 
and exempted radioactive material waste stream to determine if the waste stream 
meets the criteria set brth in the regulations in T i e  10 of the Code of Federal 
Regulations, the criteria of Michigan's 'Ionizing Radiation Rules," or the criteria in 
EQC 1602, "Cteanup and Disposal Guidelines for Sites Contaminated with 
Radium-226." Because these materials contain radioactbe materiel above typic81 
background concentratbns, the MOWTP WAP must be modified to remove the 
sentence 'If a reading is detected above background, the waste stream is rejected'' from 
Appendix 6, Radiation Screen. 

Based on our re&w, the WHMD has determined that the proposed waste acceptance 
procedures for the WDI and MDWTP WAF% are appropriate. As such, the WHMD 
hereby approves the enclosed NORM, TENORM, and exempted radiltractive material 

W 



Mr. David Anderson 
Ms. Melinda Keillor - 2 April 19,2006 

waste acceptance procedures for each facility’s WAP and revised Page 8, Revision 6.3, 
of Appendix 6 of the MOWTP WAP, pursuant to Part 11 1. Hazardous Waste 
Msnsgernent, of the Natural Resources and Environmental Protection Act, 
9994 PA 451, as amended. With this approval, these procedures become Section 3.4.1 
of the WAPs for WDI and MDWTP, which is Attachment 1 of their Hazardous Waste 
Management Facility Operating Licenses. The WHMD concurs that the changes are 
minor modifications pursuant to R 299.9519(5) and (9) of the Part 11 1 administrative 
rules. WDI and M M P  must provide written notification to their facility’s mailing list of 
this minor rrrodifkatian pursuant to R 299.9519(6) of the Part 11 1 administrative rules, 

Should you have any questions, please contact Mr. Peter Quackenbush, Hazardous 
Waste Section, WHMD, at 51 7-373-7397. 

Ge6rge w. Bruchmann, Chief 
Waste and Hazardous Materials Division 
51 7-373-9523 

Enclosure 
dent: Mr. Scott Mans, The Environmental Quality Company 

Mr. Tom Caswelf, The Environmental Quality Company 
Mr. Dan Swallow, Van Buren Township 
Mr. Steve Buda/Operating License File, DEQ 
Mr. Larry AuBuchodMr. Mike Busse, DEQ 
Ms. De Montgomery, OEQ 
MS. Christine Grossman. DEQ 
Mr. Leo Parks, E Q  
Mr. Peter Quackenbush. DEQ 
Mt. Robert Skowronek, DEQ 
Ms. Kimberly M. Tyson, DEQ 

W 



WDI/MDVVTP Waste Analysis Plan 
Language provided by WDI/MDwTP 

April 19, 2006 
Insert between Page 2 1-22 

3.4 Special Wastes 

3.4.1 NORM, TENORM, and Exempted Radioactive Materia! 

Waste streams containing NORM, TENORM, and exempted radioactive material 
may be managed at Site #2 (MDWTP and/or WDI) provided the following steps 
are taken: 

1. 

2. 

During the Site K! (MDVVTP and/or WDi) pre-approval process, obtain a 
radiochemical analysis andlor other appropriate radiobgicai information on 
each (NORM, TENORM, and exempted radioactive material) proposed waste 
stream as well aa any other information requ'lred by this WAP including the 
WCR.. No material classified as low-level radioactive waste pupsumt to - 

Tile 42 of the United States Code, Chapter 23, Development and Control of 
Atomic Energy, Section 2021 b, Definitions, is allowed at the site. 

The radiochemical analysis and appropriate information are evaluated to 
determine ifthey can be accepted at the site. Ail material accepted at the site 
shall be in at least one of the following categories: 

Stag of Michigan Renulated Materials 

a. Exempt concentrations: IRR Rule 65 
b. Exempt quantities: IRR Rule 74 
c. Spectfic exemptions: IRR Rules 67(b), 72(l)(b), 72(2), and 73(b) 
d. NORM: The DEQ's Cleanup and Disposal Guidelines for Sires 

Cwttaminated wit4 Radium-226 (EQC 1802) 

Note: For the purposes of interpreting the State of Michigan's h i z i n g  
Radiation Rules (IRR) Governing Radioective Mafetial, refer to the 
definitions contained in IRR Rules 3 thru 20. 

US. Nuclear Reflulatory Commission (NRC) Regulated Materia18 

Note: For the purposes of interpreting Title 10 of the  Code of Federal 
Regulations (1 0 CFR), refer to t he  definitians contained in 10 CFR, 
Sedions 20.1003, 30.4, and 40.4. 

a. Exempt concentrations: 10 CFR, Sections 30.14 and 40.13 
b. Exempt quantities: 10 CFR, Section 30.18 
c. Specific exemptions: 10 CFR, Sections 20.2005,30.11, 30.15, 

30.16, 30.10, 30.20, 30.21,40.14, and 40.22 

RPR-25-2806 04: BopM FP?: T346979886 ID: 



WDtMDVVTP Waste Analysis Plan 
Language provided by WDUMDVVTP 

April 19,2006 
Insert between Page 21-22 

Disclaimer: This in no way represents approval or authorization for receipt of 
NRC tegulated material, tf you have questions about radioactive material 
regulated by the NRC, contact the NRC regional office at 830-829-9500. 

3. A sample is obtained from the generator, if appropriate, to determine if the 
level of radioactivity, based on a gamma radiation reading. will be above 
Site 2’s background limit. The reading will be recorded for that (NORM, 
TENORM, and exempted radioactive material) EQ waste stream. 

4. WDI and/or M D W P  may approve for receipt each (NORM, TENORM, and 
exempted rsdioactive materiel) proposed waste stream that meets the above 
criteria. 

- -  - 5. A (NORM, TENORM, end exempted radioactive material) waste stream may 
nbt 6 re&%&i by WDI and/or MDWTP until s t e 6  lai-abov$7hav~b<en 
followed. 

Questions about radioactive materiaf regulated by the Stat6 of Michigan should 
be directed to the DEQ. 
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