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Radium Benchmark Dose Assessment

1.0 Introduction

On April 12, 1999, the U.S. Nuclear Regulatory Commission (NRC) issued a Final Rule

(64 FR 17506) that requires the use of the existing soil radium standard to derive a dose

criterion for the cleanup of byproduct material. The amendment to Criterion 6(6) of 10

CFR Part 40, Appendix A was effective on June 11, 1999. This "benchmark approach"

requires that NRC licensees model the site-specific dose from the existing radium

standard and then use that dose to determine the allowable quantity of other radionuclides

that would result in a similar dose to the average member of the critical group. These

determinations must then be submitted to NRC with the site reclamation plan or included

in license applications. This report documents the modeling and assumptions made by

Powertech USA (Powertech) to derive a standard for U-nat in soil for the proposed

Dewey Burdock in-situ uranium recovery (DBISR) facility.

Concurrent with publication of the Final Rule, NRC published draft guidance (64 FR

17690) for performing the benchmark dose modeling required to implement the final

rule. Final guidance (NRC, 2003) was published as Appendix E to the Standard Review

Plan for In Situ Leach License Applications (NUREG-1569). This guidance discusses

acceptable models and input parameters. This guidance, guidance from the RESRAD

Users Manual (ANL, 2001), the Data Collection Handbook (ANL, 1993) and site-specific

parameters were used in the modeling as discussed in the following sections.

2.0 - Determination of Radium Benchmark Dose

RESRAD Version 6.4 computer code (RESRAD) was used to model the DBISR site and

calculate the maximum annual dose rate from the current radium cleanup standard.

The following supporting documentation for determination of the radium benchmark

dose and the natural uranium soil standard (explained in Section 3.0) is attached:
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" The RESRAD Data Input Basis (Attachment 1) provides a summary of the

modeling performed with RESRAD and the values that were used for the input

parameters. A sensitivity analysis was performed for parameters which are

important to the major component dose pathways and for which no site specific

data was available.

* Selected graphs produced with RESRAD that present the results of the sensitivity

analysis performed on the input parameters are attached (Attachment 2).

* A full printout of the final RESRAD modeling results for the resident farmer

scenario with the chosen input values is attached (Attachments 3.0 and 3.1). The

printout provides the modeled maximum annual dose for calculated times for the

1,000-year time span and provides a breakdown of the fraction of dose due to each

pathway.

* Graphs produced with RESRAD that present the modeling results for the

maximum dose during the 1,000 year time span for radium-226, natural uranium,

and the land application. A series of graphs depicting the summed dose for all

pathways and the component pathways that contributes to the total dose are

attached (Attachments 4.0 and 4.1).

The maximum dose from Ra-226 contaminated soil at the 5 pCi/g above background

cleanup standard, as determined by RESRAD, for the residential farmer scenario was

38.1 mrem/yr. This dose was based upon the 5 pCi/g surface (0 to 6-inch) Ra-226

standard and was noted at time, t = 0 years. The two major dose pathways were external

exposure and plant ingestion (water independent). For these two pathways, a sensitivity

analysis was performed for important parameters for which no site specific information

was available. The 38.1 mrem/yr dose from radium is the level at which the natural

uranium radiological end point soil standard will be based as described in the following

section.
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3.0 Determination of Natural Uranium Soil Standard

RESRAD was used to determine the concentration of natural uranium (U-nat) in soil

distinguishable from background that would result in a maximum dose of 38.1 mrem/yr.

The method involved modeling the dose from a set concentration of U-nat in soil. This

dose was then compared to the radium benchmark dose and scaled to arrive at the

maximum allowable U-nat concentration in soil.

For ease of calculations, a preset concentration of 100 pCi/g U-nat was used for modeling

the dose. The fractions used were 49.2 percent (or pCi/g) U-234, 48.6 percent (or pCi/g)

U-238 and 2.2 percent (or pCi/g) U-235. The distribution coefficients that were selected

for each radionuclide were RESRAD default values. A sensitivity analysis was performed

using a range of distribution coefficients to evaluate potential effects of not using site

specific data. All other input parameters were the same as those used in the Ra-226

benchmark modeling.

Using a U-nat concentration in soil of 100 pCi/g, RESRAD determined a maximum dose

of 7.1 mrem/yr. at time, t = 0 years. The printout of the RESRAD data summary is

provided in Attachment 3.1 and the dose figures generated with RESRAD are provided in

Attachment 4.1.

To determine the uranium soil standard, the following formula was used:

Uranium Limit 100 pCi/g U - nat x 38.1 mrem/yr radium benchmark dose
7.1 mrem/yr U - nat dose)

Uranium Limit = 537 pCi/g U - nat

The U-nat limit is applied to soil cleanup with the Ra-226 limit using the unity rule. To

determine whether an area exceeds the cleanup standards, the standards are applied

according to the following formula:
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C.Soil Uranium Concentration+ (Soil Radium ConcentrationI

Soil Uranium Limit Soil Radium Limit

This approach will be used at the DBISR site to determine the radiological impact on the

environment from releases of source and byproduct materials.

3.1 Uranium Chemical Toxicity Assessment

The chemical toxicity effects from uranium exposure are evaluated by assuming the same

exposure scenario as that used for the radiation dose assessment. In the benchmark dose

assessment for the resident farmer scenario, it was assumed that the diet consisted of 25

percent of the meat, fruits, and vegetables grown at the site. No intake of contaminated

food through the aquatic or milk pathways was considered probable since it is unlikely

the Dewey-Burdock area could support this activity with local vegetation. Also, the

model showed that the contamination would not affect the groundwater quality.

Therefore, the same model will be used in assessing the chemical toxicity. The intake

from eating meat was shown to be negligible compared to the plant pathway and

therefore is not shown here. This is confirmed by the results of the RESRAD calculations

shown in Attachment 3.1 and the figures generated with RESRAD shown in Attachment

4.1.

The method and parameters for estimating the human intake of uranium from ingestion

are taken from NUREG/CR-5512 Vol. 1 (NRC, 1992). The uptake of uranium in food is

a product of the uranium concentration in soil and the soil-to-plant conversion factor.

The annual intake in humans is then calculated by multiplying the annual consumption by

the uranium concentration in the food. Since the soil-plant conversion factor is based on

a dry weight, the annual consumption must be adjusted to a dry-weight basis by

multiplying by the dry-weight to wet-weight ratio. Parameters for these calculations are

given in Section 6.5.9 of the NUREG/CR-5512 Vol. 1 (NRC, 1992). Table 3-1 provides

the parameters used in these calculation and results for leafy vegetables, other vegetables,

and fruit. Annual intakes of 14 kg/year and 97 kg/year were assumed for leafy vegetables
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and other vegetables and fruit, respectively. Consistent with Attachment 3.1 dose

calculations, it was assumed that 25 percent of the food was grown on the site. It was

also assumed that the uranium concentration in the garden or orchard was 537 pCi/g.

This corresponds to the uranium Benchmark Concentration for surface soils. Using a

conversion factor for U-nat of I mg = 677 pCi, then 537 pCi/g is equivalent to 793

mg/kg. The human intake shown in the first column of Table 3-1 is equal to the product

of the parameters given in the subsequent columns. Table 3-1 shows that the total annual

uranium intake from all food sources from the site is 46 mg/yr.

The two-compartment model of uranium toxicity in the kidney from oral ingestion was

used (ICRP, 1995) to predict the burden of uranium in the kidney following chronic

uranium ingestion. This model allows for the distribution of the two forms of uranium in

the blood, and consists of a kidney with two compartments, as well as several other

compartments for uranium distribution, storage and elimination including the skeleton,

liver, red blood cells (macrophages) and other soft tissues.

Table 3-1 Annual Intake of Uranium from Ingestion

3.5 0.2
Leafy

Vegetables
9.4 793 1.7E-2

Other
36.1 793 1.4E-2 13 0.25 Vegetables

6.9 793 4.0E-3 12 0.18 Fruit

52.4 1 Total

The total burden to the kidney is the sum of the two compartments. The mathematical

representation for the kidney burden of uranium at steady state can be derived as follows

(ICRP, 1995):
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QP = p (I . ..fps fpr-fp fpk fpkl)

Where:

Qp = uranium burden in the plasma, VLg

IR = dietary consumption rate, mg U/d

f, = fractional transfer of uranium from GI tract to blood, unit less

fps = fractional transfer of uranium from plasma to skeleton, unit less

fpr = fractional transfer of uranium from plasma to red blood cells, unit less

fpl = fractional transfer of uranium from plasma to liver, unit less

fpt = fractional transfer of uranium from plasma to soft tissue, unit less

fpkI = fractional transfer of uranium from plasma to kidney, compartment 1,

unit less

kP = biological retention constant in the plasma, d-1

The burden in kidney compartment I is:

Q x Q xfpkl

Where:

Qkl = uranium burden in kidney compartment 1, mg

,kl = biological retention constant of uranium in kidney compartment 1, d-1

Similarly, for compartment 2 in the kidney, the burden is:

xpk2
Qk2 =PXQP x kk2

Where:

Ask Qk2 = uranium burden in kidney compartment 2, ug;
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4k2 = biological retention constant of uranium in kidney compartment 2, d-1;

fpk2 = fractional transfer of uranium from plasma to kidney compartment
2, unit less.

The total burden to the kidney is then the sum of the two compartments is:

Qkl+Qk2= 
1-f f Ipr f fptfpkk k2

The parameter input values for the two-compartment kidney model include the daily

intake of uranium estimated for residents at this site, and the ICRP69 values

recommended by the ICRP as listed below (ICRP, 1995). The daily uranium intake rate

was estimated to be 0.14 mg/day (52.4 mg/year) from ingestion while residing at this site.

IR = 0.14mg/day

f, = 0.02

fps = 0.105

fpr = 0.007

fpl = 0.0105

fpt = 0.347

fpkI = 0.00035

fpk2 = 0.084

?XkI = ln(2)/(5 yrs*365 days/yr)

4k2 = ln(2)/7 days

where In(2) = 0.693...

Given a daily uranium intake of 0.14 mg/day at this site and the above equation, the

calculated uranium in the kidneys is 0.0093 mg U, or a concentration of 0.032 [tg U/g

kidney. This is 3.2 percent of the 1.0 lag U/g value that has generally been understood to

protect the kidney from the toxic effects of uranium. Some researchers have suggested

.Mh that mild effects may be observable at levels as low as 0.1 ltg U/g of kidney tissue.
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Using 0.1 jtg U/g as a criterion, then the intake is 32 percent of the level where mild

effects may be observable.

The EPA evaluated the chemical toxicity data and found that mild proteinuria has been

observed at drinking water levels between 20 and 100 pg/liter. Assuming water intake of

2 liters/day, this corresponds to an intake of 0.04 to 0.2 mg/day. Using animal data and a

conservative factor of 100, the EPA arrived at a 30 ltg/liter limit for use as a National

Primary Drinking Water Standard (Federal Register/Vol.65, No.236/ December 7, 2000).

This is equivalent to an intake of 0.06 mg/day for the average individual. Naturally, since

large diverse populations are potentially exposed to drinking water sources regulated

using these standards, the EPA is very conservative in developing limits.

This analysis indicates that a soil limit of 537 pCi/g of U-nat would result in an intake of

approximately 0.14 mg/day. Using the most conservative daily limit corresponding to the

National Primary Drinking Water standard, a soil limit of 230 pCi/g corresponds to the

EPA intake limit from drinking water with a uranium concentration of 0.06 mg/day.

Therefore exposure to soils containing 230 pCi/g of natural uranium should not result in

chemical toxicity effects. Since the roots of a fruit tree would penetrate to a considerable

depth, limiting subsurface uranium concentrations to 230 pCi/g will be considered

appropriate as well.
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Radium Benchmark Dose Assessment

Attachment 1

RESRAD Data Input Basis

Parameters
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RESRAD Data Input Basis

Parameters

This document summarizes the data input and modeling scenario that was used to

determine the radium benchmark dose for the DBISR Project. The modeling was

performed using RESRAD for Windows Version 6.4 developed by the Environmental

Assessment Division at Argonne National Laboratory.

The resident farmer scenario was used since this is the most likely land use near the site.

The following sections describe the data parameters that were used to model site-specific

conditions.

The data input was based upon four principal sources:

1. The Data Collection Handbook to Support Modeling Impacts of Radioactive

Material in Soil (Data Collection Handbook) (ANL, 1993)

2. The NUREG-1569 (NRC, 2003)

3. Site specific information to be included in the DBISR license application

4. The Natural Resources Conservation Service (NRCS) 2003 Annual Natural

Resources Inventory, State Report (NRCS, 2007)

5. The Tennessee Valley Authority (TVA) Environmental Impact Statement -

Edgemont Uranium Mine (EIS)

6. The US Geological Survey (USGS) Circular 1268 (USGS, 2004)
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Soil Concentration

1. Lead-210: Used 5.0 pCi/g per the NUREG-1569 (NRC, 2003).

No sensitivity analysis on this parameter was performed based on the guidance.

2. Radium-226: Used 5.0 pCi/g regulatory limit as basis for determining benchmark.

No sensitivity analysis on this parameter was performed based on the regulatory limit.

Distribution Coefficient (Kd)

All values found in the Data Collection Handbook (ANL, 1993).

1. Lead-210: Used the value for sand, 270 cm 3/g, for the contaminated zone and the

saturated zone. Used the value for clay, 550 cm 3/g, for the unsaturated zone. The

Data Collection Handbook specifies the following values (ANL, 1993):

* Sand= 270

* Loam = 16,000

Sensitivity analyses were performed on the external and plant (water independent)

pathways with a multiple of 100 on the value for the contaminated zone (i.e. 2.7, 270,

27,000). No appreciable impacts on maximum dose were found for both the external and

plant (water independent) pathways when using the higher or lower Kd. The range of

values covers the range of potential values at the site based upon sandy and loamy soil

types. Graphs attached.

2. Radium 226: Used the value for sand, 500 cm 3/g, for the contaminated zone and the

saturated zone. Used the value for clay, 9,100 cm 3/g, for the unsaturated zone. The

Data Collection Handbook specifies the following values (ANL, 1993):
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* Sand= 500

* Loam = 36,000

Sensitivity analyses were performed on the external and plant (water independent)

pathways with a multiple of 100 on the value for the contaminated zone (i.e. 5, 500,

50,000). No appreciable impacts on maximum dose were found for both the external and

plant (water independent) pathways when using the higher or lower Kd. The range of

values covers the range of potential values at the site based upon sandy and loamy soil

types. Graphs attached.

Contaminated Zone

1. Area: Used the default value of 10,000 square meters.

Sensitivity analysis was performed on the external pathway with a multiple of 2 (i.e.

5,000, 10,000, and 20,000). There was no impact on maximum dose rate for the external

dose pathway when using the larger value. There was a small decrease in maximum dose

rate for the external dose pathway when using the smaller value. Therefore the use of the

mid-range value for the area is conservative. Graph attached.

2. Thickness: Used 0.15 m (6 inches) based on regulatory requirement.

No sensitivity analysis on this parameter was performed based on the guidance.

3. Length parallel to aquifer flow: Used the default value of 100 meters, based on the

square root of a 10,000 square meter contaminated zone.

No sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.
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Cover and Contaminated Zone

The topsoil of the area (the contaminated zone) is described as alluvial sand, gravel, and

clay in the EIS (TVA,).

1. Cover depth: Used 0 meters in accordance with NUREG-1569 (NRC, 2003).

No sensitivity analysis on this parameter was performed based on the guidance.

2. Density of contaminated zone: Used the average density of the contaminated zone,

1.26 g/cm 3, based on site specific data.

No sensitivity analysis was performed because the value is site specific.

3. Contaminated zone erosion rate: Used the erosion rates for South Dakota listed in

the NRCS 2003 National Resources Inventory, State Report (NCRS, 2007) to

calculate the erosion rate. The erosion rates listed for South Dakota are 1.8

tons/acre-year from water erosion and 2.0 tons/acre-year from wind erosion (3.8

tons/acre-year total). Using the contaminated zone soil density (1.26 g/cm 3), the

total erosion rate was calculated as shown below and used in RESRAD.

3.8 ton 9.07 x I105g acre cm 3 m

Erosion Rate (m/yr) =- t 9.7x x0g x-ac = 0.0007
acre-yr ton 4.047x10 7 cm 2  1.26g 100cm

Sensitivity analyses of the external and plant (water independent) pathways were

performed with a multiple of 2 (i.e. 0.0014, 0.0007, and 0.00035). The maximum dose

rate from the external pathway did not change when the value was changed. The

maximum dose rate from the plant (water independent) pathway decreased slightly when

using the smaller value. Also, the mid-range value is based on information specific to

South Dakota. Therefore the mid-range value is both adequate for the model and

ib conservative. Graph attached.
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4. Contaminated zone total porosity: Used the average porosity of the contaminated

zone, 0.5384, based on site specific data.

No sensitivity analysis was performed because the value is site specific.

5. Contaminated zone field capacity: Used the minimum field capacity value for the

contaminated zone, I X 10-34, based on site specific data.

No sensitivity analysis was performed because the value is site specific.

6. Contaminated zone hydraulic conductivity: Used the representative hydraulic

conductivity value for sandy clay loam listed in the Data Collection Handbook, 1.99

x 102 m/yr (ANL, 1993).

No sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

7. Contaminated zone b parameter: Used the b parameter value for sandy clay loam

listed in the Data Collection Handbook, 7.12 (ANL, 1993).

No sensitivity, analysis was performed since water dependent pathways were not

significant contributors to dose.

8. Evapotranspiration Coefficient: Used the maximum evapotranspiration coefficient,

0.999, based on site specific data.

No sensitivity analysis was performed because the value is site specific.

.90 9. Wind Speed: Used the average wind speed, 3 m/s, based on site specific data.
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No sensitivity analysis was performed because the value is site specific.

10. Precipitation: Used the precipitation rate, 0.32 m/yr, based on site specific data.

No sensitivity analysis was performed because the value is site specific.

11. Irrigation Rate: Used the average irrigation rate for South Dakota listed in the

USGS Circular 1268, 0.360 m/yr (1.18 ft/yr) (USGS, 2004).

No sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

12. Runoff Coefficient: From the Data Collection Handbook, the equation for runoff

coefficient for an agricultural environment is shown below (ANL, 1993).

Runoff Coefficient = 1 - cI -c 2 -c3

The values of cl, c2, and C3 used were 0.2 (rolling land), 0.2 (intermediate

combinations of clay and loam), and 0.1 (cultivated lands), respectively. The

resulting runoff coefficient used is 0.5.

No sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

13. Watershed Area for Nearby Stream or Pond: Used the watershed area, 1.3 x 106 m2

(0.5 square miles), based on site specific data.

No sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.
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14. Accuracy: Used the default value of 0.001.

No sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

Saturated Zone

1. Density of saturated zone: Used the average density of the saturated zone, 2.64 g/cm3 ,

based on site specific data.

No sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

2. Saturated zone total porosity: Used the value of 0.34, which is the mean total porosity

for sandstone (medium) listed in the Data Collection Handbook (ANL, 1993).

No sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

3. Saturated zone effective porosity: Used the average porosity of the saturated zone,

0.2974, based on site specific data.

No sensitivity analysis was performed because the value is site specific.

4. Saturated zone field capacity: Used the value obtained from subtracting the effective

porosity of the saturated zone from the total porosity of the saturated zone, 0.0426.

No sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.
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5. Saturated zone hydraulic conductivity: Used the hydraulic conductivity of the

saturated zone, 703 m/yr (2.23 x 10-3 cm/s), based on site specific data.

No sensitivity analysis was performed because the value is site specific.

6. Saturated zone hydraulic gradient: Used the hydraulic gradient of the saturated zone,

0.01, based on site specific data.

No sensitivity analysis was performed because the value is site specific.

6. Saturated zone b parameter: Used the b parameter value for sand listed in the Data

Collection Handbook, 4.05.

No sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

7. Water Table Drop Rate: Used the default value of 0.001 rn/yr.

No sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

8. Well Pump Intake Depth: Used the default value of 10 m.

No sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

10. Model for Water Transport Parameters: Used non-dispersion per NUREG-1569

(NRC, 2003).

No sensitivity analysis on this parameter was performed based on the guidance.
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11. Well Pumping Rate: The UGSG Circular 1268 lists the uses of ground water in South

Dakota (in million gallons per day) as public supply (54.2),. domestic (9.52), irrigation

(137), livestock (16.9), industrial (3.16), and thermoelectric power (1.23) (USGS,

2004). Since the aquifer containing the ore will be not used for drinking water, the

public supply and domestic uses were ignored. Since the site is located in a rural area,

the industrial and thermoelectric power uses were ignored as well. The Circular lists

the rate of groundwater used for livestock in South Dakota as 18.9 x l03 acre-feet/yr

(USGS, 2004). The Circular also lists the total rate of water (both groundwater and

surface water) used for irrigation in South Dakota as 1.18 feet/yr and the fraction

from groundwater as 153 thousand acre-feet per year (from ground water) / 418

thousand acre-feet per year (total) = 0.366. The 2003 Natural Resources Inventory by

the NRCS lists the amount of land used. in South Dakota for livestock is 1985 x 103

acres (for pasture) + 22054 x 103 acres (for range) = 2.40 x 107 acres (NRCS, 2007).

Since the area of the contaminated zone is 10,000 m2 (2.47 acres), the rate of well

pumping used in RESRAD was calculated as shown below.

Rate(m/yr)= 2.47acx 18.9 xl 0 ac-ft/yr +1.18ft/yrx0.366 xx 02- -1322
2.40 X10 7 ac ) ac -ft

No sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

Unsaturated Zone

1. Unsaturated zone thickness: Used the conservative thickness of the Skull Creek shale

formation, 15.2 meters (50 ft), based on site specific data.

No sensitivity analysis was performed because the value is site specific.
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2. Density of unsaturated zone: Used the average density for the Skull Creek shale

formation, 2.61 g/cm 3, based on site specific data.

No sensitivity analysis was performed because the value is site specific.

3. Unsaturated zone total porosity: Used the representative total porosity value for clay,

0.42, listed in the Data Collection Handbook (ANL, 2003).

No sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

4. Unsaturated zone effective porosity: Used the average porosity for the Skull Creek

shale formation, 0.092, based on site specific data.

No sensitivity analysis was performed because the value is site specific.

5. Unsaturated zone field capacity: Used the value obtained by subtracting the effective

porosity of the unsaturated zone from the total porosity of the unsaturated zone,

0.328.

No sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

6. Unsaturated zone hydraulic conductivity: Used the average hydraulic conductivity for

the Skull Creek shale formation, 3.27 x 10-8 cm/s (0.0 103 m/yr), based on site specific

data.

No sensitivity analysis was performed because the value is site specific.

7. Unsaturated zone b parameter: Used the b parameter value for clay, 11.4, listed in the

Ank Data Collection Handbook (ANL, 1993).
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No sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

Occupancy

1. Inhalation Rate: Used the default value of 8,400 m3/yr.

No sensitivity analysis was performed since inhalation pathways were not significant

contributors to dose.

2. Mass Loading for Inhalation: Used the default value of 0.0001 g/m3.

No sensitivity analysis was performed since inhalation pathways were not significant

*contributors to dose.

3. Exposure Duration: Used the default value of 30 years.

4. Indoor dust filtration factor: Used the default value of 0.4.

No sensitivity analysis was performed since inhalation pathways were not significant

contributors to dose.

5. External gamma shielding factor: Used the value of 0.55. The NUREG-1569 requires

that a value between 0.33 and 0.55 be used.

Sensitivity analysis of the external pathway was performed using a multiple of 1.5 (i.e.,

0.367, 0.55 and 0.825). Using the lower value resulted in a decrease in the maximum

dose rate for the external exposure pathway. Using the higher value resulted in an
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increase in the maximum dose rate for the external exposure pathway. The value 0.55 is

the most conservative value in the range specified by the NUREG-1569. Graph attached.

6. Indoor/Outdoor Fractions: Used the defaults of 0.5 indoors and 0.25 outdoors for

farmer scenario in the NUREG-1569 (NRC, 2003).

No sensitivity analyses on these parameters were performed based on the guidance.

7. Shape of contaminated zone: A circular shape was used.

Ingestion: Dietary

1. Consumption Rates:

A. Fruit, vegetable and grain: Used the default value of 160 kg/yr. This value was

used based upon EPA estimated consumption. NRC Reg. Guide 1.109 has an

estimated consumption for an adult of 190 kg/yr. RESRAD adjusts for

contaminated and uncontaminated fractions based upon the size of the

contaminated area (ANL, 1993).

B. Leafy vegetable: Used the default value of 14 kg/yr. NRC Reg. Guide 1.109 has

an estimated consumption for an adult of 64 kg/yr, while NRC estimates for dose

from nuclear power plants uses a consumption rate of 30 kg/yr. RESRAD adjusts

for contaminated and uncontaminated fractions based upon the size of the

contaminated area (ANL, 1993).

C. Milk: Used the default value of 92 L/yr.

D. Meat and poultry: Used the default value of 63 kg/yr.
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E. Fish!Seafood: Used the default values of 5.4 kg/yr for fish and 0.9 kg/yr for other

seafood.

F. Soil ingestion: Used the default value of 36.5 g/yr.

G. Drinking water intake: Used the default value of 510 L/yr (1.4 L/d).

2. Contaminated Fractions:

NUREG-1569 states that for sites with over 25 acres (approximately 10,000 square

meters) of contamination, the fraction of diet from contaminated area should be assumed

to be 25% (0.25) (NRC, 2003).

No sensitivity analyses on these parameters were not performed based on the guidance.

A. Water: Used the default value of I (i.e., 100% of consumption is from

contaminated well water). All current water use in rural areas around the site is

from private wells and will likely continue to be in the foreseeable future.

B. Livestock Water: Used default value of I (i.e., 100% is from contaminated water).

All current water use in rural areas around the site is from private wells and will

likely continue to be in the foreseeable future.

C. Irrigation Water: Used the default value of 1 (i.e., 100% is from contaminated

water). All current water use in rural areas around the site is from private wells

and will likely continue to be in the foreseeable future.

D. Plant food: Used 0.25 as percentage of plant food that is contaminated.

E. Meat: Used 0.25 as percentage of meat that is contaminated.
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F. Aquatic food: Used the value of 0 due to the semiarid environment of the site.

G. Milk: Used the value of 0 due to no consumption of locally produced and

consumed milk per NUREG-1569 (NRC, 2003).

Ingestion: Nondietary

1. Consumption Rates:

A. Livestock fodder intake for meat: Used the default value of 68 kg/day.

B. Livestock water intake for meat: Used the default value of 50 L/day. According to

NRC Regulatory Guide 1.109 (NRC, 1977), the water ingestion rate for beef

cattle is 50 L/d.

C. Livestock intake of soil for meat: Used the default value of 0.5 g/day.

D. Mass loading for foliar deposition: Used the default value of 0.0001 g/m 3.

Sensitivity analysis on the plant (water independent) pathway was run with a multiple of

100 (i.e., 0.000001, 0.0001, and 0.01 g/m3). Using the higher value resulted in a small

increase in the maximum dose rate. Using the lower value did not result in a change in

the maximum dose rate. According to the Data Collection Handbook, the mid-range

value has been used by the EPA for screening calculations. Therefore the mid-range

value isjustified for use in the model. Graph attached.

E. Depth of soil mixing layer: Used the default value of 0.15 meters.

F. Depth of roots: Used 0.3 meters as a screening level based upon NUREG-1569.

____ The root depth varies for different plants. For some plants, such as beets, carrots,
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lettuce, and so forth, it does not extend below about 0.3 m, which is the basis of

the NRC guidance. For others, such as fruit trees, the roots may extend 2 or 3 m

below the surface. Tap roots for some crops (e.g., alfalfa) can extend to 5 m. Most

of the plant roots from which nutrients are obtained, however, usually extend to

less than I m below the surface.

Sensitivity analysis on the, plant (water independent) pathway was run with a multiple of

2 (i.e., 0.15, 0.3, and 0.6). There was a significant impact on the maximum dose.

Assumption of a shallow root system increased the dose significantly. The NRC guidance

is based on the shallow-rooted plants used for consumption. Therefore, the use of the root

depth recommended in the NUREG-1569 in the model is conservative. Graph attached.

G. Groundwater fractional usage:

* Drinking water: Used the value of 0 due to the aquifer being

exempt from being used for drinking water.

* Livestock water: Used the value of 0.401. In the USGS Circular

1268, the fraction of irrigation water used in South Dakota is

18.9 thousand acre-feet/yr (from ground water) / 47.1 thousand

acre-feet/yr (total) = 0.401.

* Irrigation water: Used the value of 0.366 described previously in

the well pumping rate parameter.

Storage Times

Used the default values for all storage times (vegetables, meats, fodder, etc.).

26



0PWREI (S)IC

Radium Benchmark Dose Assessment

Attachment 2

RESRAD Input Parameter

Sensitivity Analysis
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DOSE: All Nuclides Summed, External With SA on Ra-226 Contaminated Zone Distribution Coefficient
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DOSE: All Nuclides Summed, External With SA on Area of contaminated zone
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DOSE: All Nuclides Summed, Plant (Water Independent) With SA on Mass loading for foliar deposition
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Summary V: Dey Burdock W
File : C:\RESRADFAMILY\RESRAD\USERFILES\DBRADIUMBENCHMARK.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR ii

0
Menu

Current
Value#

Base
Case*

Parameter
NameParameter

A-I
A-I
A-I
A-I
A-i
A-I
A-i
A-i
A-I
A-I
A-i
A-I

B-I
B-I
B-I

D-I
D-I
D-I

D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34

D-5
D-5
D-5
D-5
D-5
D-5

DCF's for external ground radiation, (mrem/yr)/(pCi/g)
At-218
Bi-210
Bi-214
Pb-210
Pb-214
Po-210
Po-214
Po-218
Ra-226
Rn-222
TI-210

(Source:
(Source:
(Source:
(Source:
(Source:
(Source:
(Source:
(Source:
(Source:
(Source:
(Source:

FGR 12)
FGR 12)
FGR 12)
FGR 12)
FGR 12)
FGR 12)
FGR 12)
FGR 12)
FGR 12)
FGR 12)
no data)

Dose conversion factors for
Pb-210+D
Ra-226+D

Dose conversion factors for

Pb-210+D
Ra-226+D

inhalation, mrem/pCi:

ingestion, mrem/pCi:

5.847E-03
3.606E-03
9. 808E+00
2.447E-03
1. 341E+00
5.231E-05
5. 138E-04
5.642E-05
3. 176E-02
2.354E-03
0. 000E+00

2.320E-02
8.594E-03

7 .276E-03
1.321E-03

1 .000E-02
8.000E-04
3.000E-04

4 . OOOE-02
1.0O0E-03
1 .000E-03

3. 000E+02
1 .000E+02

5. OOOE+01
2. 500E+02

5.847E-03
3. 606E-03
9.808E+00
2.447E-03
1 .341E+00

5.231E-05
5. 138E-04
5.642E-05
3.176E-02
2.354E-03

-2.000E+00

1.360E-02
8.580E-03

5.3706-03
1.320E-03

1.000E-02
8.000E-04
3.000E-04

4.000E-02
1.000E-03
1.000E-03

DCFI
DCFI
DCFi
DCFI
DCFl
DCFI
DCFI
DCFI
DCFI
DCFI
DCFI

i)
2)
3)
4)
5)
6)
7)
8)
9)

i0)
11)

DCF2 i)
DCF2 2)

DCF3 i)
DCF3 2)

Food transfer factors:
Pb-210+D , plant/soil concentration ratio, dimensionless

Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Ra-226+D , plant/soil concentration ratio, dimensionless
Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Bioaccumulation factors, fresh water, L/kg:

Pb-210+D , fish
Pb-210+D , crustacea and mollusks

Ra-226+D , fish
Ra-226+D , crustacea and mollusks

RTF
RTF
RTF

RTF
RTF
RTF

I, i)
1,2)
1,3)

2,1)
2,2)
2,3)

3.000E+02
1.000E+02

5.000E+01
2.500E+02

BIOFAC( 1,1)
BIOFAC( 1,2)

BIOFAC( 2,1)
BIOFAC( 2,2)

#For DCFi(xxx) only, factors are for infinite depth & area. See
*Base Case means Default.Lib w/o Associate Nuclide contributions.

ETFG table in Ground Pathway of Detailed Report.
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IRESRAD, V * 6.4 TIe Limit = 180 days 09/23/2008 17:19 Page
Summary :* Burdock W
File : C:\RESRADFAMILY\RESRAD\USERFILES\DBRADIUMBENCHMARK.RAD

Site-Specific Parameter Summary
0 User Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name

R011 Area of contaminated zone (m**2) 1.OOOE+04 1.OOOE+04 AREA

R011 Thickness of contaminated zone (m) 1.500E-01 2.OOOE+00 THICKO

R011 Length parallel to aquifer flow (m) 1.OOOE+02 1.OOOE+02 --- LCZPAQ

R011 Basic radiation dose limit (mrem/yr) 2.500E+01 3.OOOE+01 --- BRDL

R011 Time since placement of material (yr) 0.OOOE+00 0.OOOE+00 --- TI

R011 Times for calculations (yr) 1.OOOE+00 1.OOOE+00 --- T( 2)

R011 Times for calculations (yr) 3.OOOE+00 3.OOOE+00 --- T( 3)

R011 Times for calculations (yr) 1.OOOE+01 1.0OOE+01 --- T( 4)

R011 Times for calculations (yr) 3.OOOE+01 3.OOOE+01 --- T( 5)

R011 Times for calculations (yr) 1.OOOE+02 1.OOOE+02 T) 6)

R011 Times for calculations (yr) 3.OOOE+02 3.OOOE+02 --- T) 7)

R011 Times for calculations (yr) 1.OOOE+03 1.OOOE+03 --- T( 8)

R011 Times for calculations (yr) not used 0.OOOE+00 --- T( 9)

R011 Times for calculations (yr) not used O.OOOE+00 --- T(10)

R012 Initial principal radionuclide (pCi/g): Pb-210 5.OOOE+00 0.OOOE+00 --- Sl(l)

R012 Initial principal radionuclide (pCi/g): Ra-226 5.OOOE+00 0.OOOE+00 --- S1(2)

R012 Concentration in groundwater (pCi/L): Pb-210 not used 0.OOOE+00 --- Wl( 1)

R012 Concentration in groundwater (pCi/L): Ra-226 not used 0.000E+00 --- Wl( 2)

R013 Cover depth (m) O.OOOE+00 0.OOOE+00 --- COVERO

R013 Density of cover material (g/cm**3) not used 1.500E+00 --- DENSCV

R013 Cover depth erosion rate (m/yr) not used 1.OOOE-03 --- VCV

R013 Density of contaminated zone (g/cm**3) 1.260E+00 1.500E+00 --- DENSCZ

R013 Contaminated zone erosion rate (m/yr) 7.OOOE-04 1.OOOE-03 --- VCZ

R013 Contaminated zone total porosity 5.384E-01 4.OOOE-01 --- TPCZ

R013 Contaminated zone field capacity 1.OOOE-34 2.OOOE-01 --- FCCZ

R013 Contaminated zone hydraulic conductivity (m/yr) 1.990E+02 1.OOOE+01 --- HCCZ

R013 Contaminated zone b parameter 7.120E+00 5.300E+00 --- BCZ

R013 Average annual wind speed (m/sec) 3.OOOE+00 2.OOOE+00 --- WIND

R013 Humidity in air (g/m**3) not used 8.OOOE+00 --- HUMID

R013 Evapotranspiration coefficient 9.990E-01 5.OO0E-01 --- EVAPTR
R013 Precipitation (m/yr) 3.200E-01 1.OOOE+00 --- PRECIP

R013 Irrigation (m/yr) 3.600E-01 2.0OOE-01 --- RI

R013 Irrigation mode overhead overhead --- IDITCH

R013 Runoff coefficient 5.OOOE-01 2.000E-01 --- RUNOFF
R013 Watershed area for nearby stream or pond (m**2) 1.300E+06 1.OOE+06 --- WAREA

R013 Accuracy for water/soil computations 1.000E-03 1.OOOE-03 --- EPS

R014 Density of saturated zone (g/cm**3) 2.640E+00 1.500E+00 --- DENSAQ

R014 Saturated zone total porosity 3.400E-01 4.OOOE-01 --- TPSZ

R014 Saturated zone effective porosity 2.974E-01 2.0O0E-01 --- EPSZ

R014 Saturated zone field capacity 4.260E-02 2.O0OE-01 --- FCSZ

R014 Saturated zone hydraulic conductivity (m/yr) 7.030E+02 1.OOOE+02 --- HCSZ

R014 Saturated zone hydraulic gradient 1.OOOE-02 2.OOOE-02 --- HGWT

R014 Saturated zone b parameter 4.050E+00 5.300E+00 --- BSZ

R014 Water table drop rate (m/yr) 1.OOOE-03 1.OOOE-03 --- VWT

R014 Well pump intake depth (m below water table) 1.OOOE+01 1.OOOE+01 --- DWIBWT

R014 Model: Nondispersion (ND) or Mass-Balance (MB) ND ND --- MODEL

R014 Well pumping rate (m**3/yr) 1.322E+03 2.500E+02 --- UW
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File : C:\RESRAD FAMILY\RESRAD\USERFILES\DBRADIUMBENCHMARK.RAD

Site-Specific

0
Menu

Parameter
User
Input

Summary (continued)

Used by RESRAD
Default I (If different from user input)

Parameter
NameParameter

4 + + I

R015
R015
R015
R015
R015
R015
R015
R015

R016
R016
R016
R016
R016
R016

R016
R016
R016
R016
R016
R016

R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017

Number
Unsat.
Unsat.
Unsat.
Unsat.
Unsat.
Unsat.
Unsat.

of unsaturated zone strata
zone 1, thickness (m)
zone 1, soil density (g/cm**3)
zone 1, total porosity
zone 1, effective porosity
zone 1, field capacity
zone 1, soil-specific b parameter
zone 1, hydraulic conductivity (m/yr)

Distribution coefficients for Pb-210
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for Ra-226
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Inhalation rate (m**3/yr)
Mass loading for inhalation (g/m**3)
Exposure duration
Shielding factor, inhalation
Shielding factor, external gamma
Fraction of time spent indoors
Fraction of time spent outdoors (on site)
Shape factor flag, external gamma
Radii of shape factor array (used if FS =

Outer annular radius (m), ring 1:

Outer annular radius (m), ring 2:
Outer annular radius (m), ring 3:
Outer annular radius (m), ring 4:
Outer annular radius (m), ring 5:
Outer annular radius (m), ring 6:
Outer annular radius (m), ring 7:
Outer annular radius (m), ring 8:
Outer annular radius (m), ring 9:
Outer annular radius (m), ring 10:

Outer annular radius (m), ring 11:

Outer annular radius (m), ring 12:

1
1. 520E+01
2. 610E+00
4. 200E-01
9.200E-02
3.280E-01
1. 140E+01
1.030E-02

2.700E+02
5. 500E+02
2.700E+02
0. OOOE+00
0. OOOE+00

5. OOOE+02
9. 100E+03
5. OOOE+02
0. OOOE+00
0. OOOE+00

8.400E+03
1. OOOE-04
3. OOOE+01
4. OOOE-01
5. 500E-01
5. OOOE-01
2.500E-01
1. OOOE+00

1
4. OOOE+00
1. 500E+00
4. OOE-01
2. OOOE-01
2.OOOE-01
5. 300E+00
1. OOOE+01

1.OOOE+02
1.OOOE+02
1.OOOE+02
0. OOOE+00
0. OOOE+00

7. 00OE+01
7. OOOE+01
7. OOOE+01
0. OOOE+00
0. OOOE+00

8. 400E+03
1. OOOE-04
3. OOOE+01
4. OOOE-01
7.0O0E-01
5. 0OOE-01
2.500E-01
1.OOOE+00

5.OOOE+01
7. 071E+01
0. OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00

NS
H (1)
DENSUZ (1)
TPUZ (1)
EPUZ (1)
FCUZ (1)
BUZ (1)
HCUZ (1)

1. 018E-05
not used

5.500E-06
not used

>0 shows circular AREA.

DCNUCC
DCNUCU
DCNUCS
ALEACH
SOLUBK

DCNUCC
DCNUCU
DCNUCS
ALEACH
SOLUBK

1)
2,1)
1)
1)

1)

2)
2,1)
2)
2)
2)

1) :
not
not
not
not
not
not
not
not
not
not
not
not

used
used
used
used
used
used
used
used
used
used
used
used

INHALR
MLINH
ED
SHF3
SHFI
FIND
FOTD
FS

RAD SHAPE) 1)
RAD SHAPE) 2)
RAD SHAPE) 3)
RAD SHAPE( 4)
RAD SHAPE) 5)
RAD SHAPE) 6)
RAD SHAPE) 7)
RAD SHAPE) 8)
PAD SHAPE) 9)
RAD SHAPE(10)
RAD SHAPE()1)
RAD SHAPE(12)
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C:\RESRADFAMILY\RESRAD\USERFILES\DBRADIUMBENCHMARK.RAD

Site-Specific

0
Menu

Parameter Summary (continued)
User

Input Default (if
Used by RESRAD

different from user input)
Parameter

NameParameter

-r t I

R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017

R018
R018
R018
R018
R018
R018
R018
R018
R018
R018
R018
R018
R018
R018
R018
R018

R019
R019
R019
R019
R019
R019
R019
R019
R019
R019
R019
R019

R19B
RI9B
RI9B
R19B
R19B
RI9B

Fractions
Ring 1
Ring 2
Ring 3
Ring 4
Ring 5
Ring 6
Ring 7
Ring 8
Ring 9
Ring 10
Ring 11
Ring 12

of annular areas within AREA:

Fruits, vegetables and grain consumption (kg/yr)
Leafy vegetable consumption (kg/yr)
Milk consumption (L/yr)
Meat and poultry consumption (kg/yr)
Fish consumption (kg/yr)
Other seafood consumption (kg/yr)
Soil ingestion rate (g/yr)
Drinking water intake (L/yr)
Contamination fraction of drinking water
Contamination fraction of household water
Contamination fraction of livestock water
Contamination fraction of irrigation water
Contamination fraction of aquatic food
Contamination fraction of plant food
Contamination fraction of meat
Contamination fraction of milk

Livestock fodder intake for meat (kg/day)
Livestock fodder intake for milk (kg/day)
Livestock water intake for meat (L/day)
Livestock water intake for milk (L/day)
Livestock soil intake (kg/day)
Mass loading for foliar deposition (g/m**3)
Depth of soil mixing layer (m)
Depth of roots (m)
Drinking water fraction from ground water
Household water fraction from ground water

Livestock water fraction from ground water
Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m**2)
Wet weight crop yield for Leafy (kg/m**2)
Wet weight crop yield for Fodder (kg/m**2)

Growing Season for Non-Leafy (years)
Growing Season for Leafy (years)
Growing Season for Fodder (years)

not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used

1.600E+02
1.400E+01
9.200E+01
6.300E+01
5.400E+00
9.OD0E-01
3.650E+01
5.100E+02
1.000E+00
not used
1.000E+00
1.000E+00
O.0D0E+00
2.500E-01
2.500E-01
O.000E+00

6.800E+01
5.500E+01
5.000E+01
1.600E+02
5.DO0E-01
1.000E-04
1.500E-01
3.DO0E-01
O.000E+00
not used
4.020E-01
3.660E-01

7.DODE-01
1.500E+00
1.100E+00
1.700E-01
2.500E-01
8.000E-02

1 000E+00
2 .732E-01
0 . 000E+00
0 . 000E+00
0 . 000E+00
0 . 000E+00
0 . 000E+00
0 . 000E+00
0 . 000E+00
O.000E+00
O.0O0E+00
O.0O0E+00

1. 600E+02
1. 400E+01
9.200E+01
6. 300E+01
5.400E+00
9. 0OOE-01
3. 650E+01
5. 100E+02
1.OO0E+00
1.OO0E+00
1.OO0E+00
1.OO0E+00
5.000E-01

-1
-1
-1

6. 800E+01
5. 500E+01
5. 000E+01
1. 600E+02
5. DOOE-01
1. OOOE-04
1. 500E-01
9. DOOE-01
1. 000E+00
1. 000E+00
1. 000E+00
1. 000E+00

7. DOOE-01
1. 500E+00
1. 100E+00
1.700E-01
2. 500E-01
8. OOOE-02

FRACA 1 )
FRACA 2)
FRACA 3)
FRACA 4)
FRACA 5)
FRACA 6)
FRACA 7)
FRACA 8)
FRACA 9)
FRACA (10)
FRACA (11)
FRACA (12)

DIET (1)
DIET (2)
DIET (3)
DIET(4)
DIET (5)
DIET(6)
SOIL
DWI
FDW
FHHW
FLW
FIRW
FR9
FPLANT
FMEAT
FMILK

LFI5
LFI6
LWI5
LWI6
LSI
MLFD
DM
DROOT
FGWDW
FGWHH
FGWLW
FGWIR

YV (1)
YV (2)
YV(3)
TE(1)
TE(2)
TE(3)
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Site-Specific Parameter Summary (continued)

0 User Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name

R19B Translocation Factor for Non-Leafy 1.000E-01 1.OOE-01 --- TIV(l)
R19B Translocation Factor for Leafy 1.000E+00 1.000E+00 TIV(2)

R19B Translocation Factor for Fodder 1.000E+00 1.000E+00 --- TIV(3)

R19B Dry Foliar Interception Fraction for Non-Leafy 2.500E-01 2.500E-01 --- RDRY(l)

R19B Dry Foliar Interception Fraction for Leafy 2.500E-01 2.500E-01 --- RDRY(2)

R19B Dry Foliar Interception Fraction for Fodder 2.500E-01 2.500E-01 --- RDRY(3)

R19B Wet Foliar Interception Fraction for Non-Leafy 2.500E-01 2.500E-01 --- RWET(l)

R19B Wet Foliar Interception Fraction for Leafy 2.500E-01 2.500E-01 --- RWET(2)
R19B Wet Foliar Interception Fraction for Fodder 2.500E-01 2.500E-01 --- RWET(3)

R19B Weathering Removal Constant for Vegetation 2.OOOE+01 2.000E+01 --- WLAM

C14 C-12 concentration in water (g/cm**3) not used 2.000E-05 --- C12WTR

C14 C-12 concentration in contaminated soil (g/g) not used 3.OOE-02 --- C12CZ

C14 Fraction of vegetation carbon from soil not used 2.000E-02 --- CSOIL

C14 Fraction of vegetation carbon from air not used 9.800E-01 --- CAIR

C14 C-14 evasion layer thickness in soil (m) not used 3.OOOE-01 DNC

C14 C-14 evasion flux rate from soil (1/sec) not used 7.000E-07 --- EVSN

C14 C-12 evasion flux rate from soil (1/sec) not used 1.000E-10 --- REVSN
C14 Fraction of grain in beef cattle feed not used 8.0OOE-01 --- AVFG4

C14 Fraction of grain in milk cow feed not used 2.OOOE-01 --- AVFG5

STOR Storage times of contaminated foodstuffs (days):
STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 --- STORT(1)

STOR Leafy vegetables 1.OOOE+00 1.000E+00 --- STOR_T(2)

STOR Milk 1.000E+00 1.000E+00 --- STOR_T(3)

STOR Meat and poultry 2.OOOE+01 2.000E+01 --- STOR T(4)

STOR Fish 7.000E+00 7.OOOE+00 --- STOR_T(5)
STOR Crustacea and mollusks 7.000E+00 7.OOOE+00 --- STOR_T(6)

STOR Well water 1.000E+00 1.OOOE+00 --- STOR T(7)
STOR Surface water 1.000E+00 1.OOOE+00 --- STOR_T(8)

STOR Livestock fodder 4.500E+01 4.500E+01 - STOR T(9)

R021 Thickness of building foundation (m) not used 1.500E-01 --- FLOOR1

R021 Bulk density of building foundation (g/cm**3) not used 2.400E+00 --- DENSFL
R021 Total porosity of the cover material not used 4.000E-01 --- TPCV

R021 Total porosity of the building foundation not used 1.000E-01 --- TPFL

R021 Volumetric water content of the cover material not used 5.000E-02 --- PH20CV

R021 Volumetric water content of the foundation not used 3.000E-02 --- PH20FL

R021 Diffusion coefficient for radon gas (m/sec):
R021 in cover material not used 2.000E-06 --- DIFCV

R021 in foundation material not used 3.0OOE-07 --- DIFFL

R021 in contaminated zone soil not used 2.000E-06 --- DIFCZ

R021 Radon vertical dimension of mixing (m) not used 2.000E+00 --- HMIX

R021 Average building air exchange rate (l/hr) not used 5.000E-01 --- REXG

R021 Height of the building (room) (m) not used 2.500E+00 --- HRM

R021 Building interior area factor not used 0.000E+00 --- FAI

R021 Building depth below ground surface (m) not used -1.000E+00 --- DMFL

R021 Emanating power of Rn-222 gas not used 2.500E-01 --- EMANA(l)
R021 Emanating power of Rn-220 gas not used 1.500E-01 --- EMANA(2)

TITL Number of graphical time points 32 --- NPTS
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0
Menu

Site-Specific Parameter
User
Input

Summary (continued)
Used by RESRAD

Default (If different from user input)
Parameter

NameParameter

TITL Maximum number of integration points for dose 17 --- LYMAX

TITL Maximum number of integration points for risk 257 --- KYMAX

Summary of Pathway Selections

Pathway User Selection

1 -- external gamma active
2 -- inhalation (w/o radon) active

3 -- plant ingestion active

4 -- meat ingestion active
5 -- milk ingestion active
6 -- aquatic foods active
7 -- drinking water active
8 -- soil ingestion active
9 -- radon suppressed
Find peak pathway doses active
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Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area:
Thickness:

Cover Depth:
0

10000.00 square meters
0.15 meters
0.00 meters

Pb-210 5.OOOE+00
Ra-226 5.OOOE+00

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.OOOE+00 1.OOOE+00
TDOSE(t): 3.812E+01 3.800E+01

M(t): 1.525E+00 1.520E+00
OMaximum TDOSE(t): 3.812E+01 mrem/yr

3.OOOE+00 1.OOOE+01 3.OOOE+01 1.OOOE+02 3.OOOE+02 1.OOOE+03
3.775E+01 3.685E+01 3.422E+01 2.402E+01 0.OOOE+00 0.OOOE+00
1.510E+00 1.474E+00 1.369E+00 9.609E-01 0.OOOE+00 0.OOOE+00

at t = 0.OOOE+00 years
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0
0 Ground
Radio-
Nuclide mrem/yr frac

Pb-210 1.478E-02 0.00
Ra-226 2.269E+01 0.59

Total 2.270E+01 0.59.
0

0
0 Water
Radio-
Nuclide mrem/yr frac

Pb-210 0.000E+00 0.00C
Ra-226 0.OOOE+00 0.001

Total 0.000E+00 0.001
0*Sum of all water inde

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation Radon Plant Meat

t. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

04 6.341E-03 0.0002 0.OOOE+00 0.0000 7.776E+00 0.2040 3.785E-01 0.0099

52 2.485E-03 0.0001 0.000E+00 0.0000 5.876E+00 0.1541 2.015E-01 0.0053

56 8.826E-03 0.0002 0.OOOE+00 0.0000 1.365E+01 0.3581 5.801E-01 0.0152

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Dependent Pathways
Fish Radon Plant Meat

t. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

00 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000
00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000

00 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000

pendent and dependent pathways.

Pathways (p)

Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

9.784E-01 0.0257
1.956E-01 0.0051

1.174E+00 0.0308

Pathways (p)

Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

9.154E+00 0.2401
2.897E+01 0.7599

3.812E+01 1.0000
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0
0 Ground
Radio-
Nuclide mrem/yr fract

Pb-210 1.432E-02 0.000
Ra-226 2.264E+01 0.595

Total 2.265E+01 0.596
0

0
0 Water
Radio-
Nuclide mrem/yr fract

Pb-210 0.OOOE+00 0.000
Ra-226 0.OOOE+00 0.000

Total 0.OOOE+00 0.000
0*Sum of all water indep

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)
Inhalation Radon Plant Meat

t. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

04 6.118E-03 0.0002 0.OOOE+00 0.0000 7.503E+00 0.1974 3.653E-01 0.0096
8 2.665E-03 0.0001 0.OOOE+00 0.0000 6.087E+00 0.1602 2.125E-01 0.0056

62 8.783E-03 0.0002 0.000E+00 0.0000 1.359E+01 0.3576 5.778E-01 0.0152

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

As mrem/yr and Fraction of Total Dose At t = 1.000OOE+00 years
Water Dependent Pathways

Fish Radon Plant Meat

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000

00 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000

00 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Pathways (p)

Milk

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

9.440E-01 0.0248
2.244E-01 0.0059

1.168E+00 0.0307

Pathways (p)

Milk

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

All Pathways*

mrem/yr fract.

8.833E+00 0.2324
2.917E+01 0.7676

3.800E+01 1.0000
endent and dependent pathways.
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0
0

Radio-
Nuclide

Pb-210
Ra-226

Total
0

0

Vee 6,4 T• Limit = 180 days 09/23/2008 17:19 Page
De0 Burdock 0

C:\RESRADFAMILY\RESPAD\USERFILES\DBRADIUMBENCHMARK.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 3.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

1.344E-02 0.0004 5.695E-03 0.0002 0.OOOE+00 0.0000 6.984E+00 0.1850 3.400E-01 0.0090
2.254E+01 0.5971 3.003E-03 0.0001 0.OOOE+00 0.0000 6.472E+00 0.1715 2.321E-01 0.0061

2.255E+01 0.5975 8.698E-03 0.0002 0.OOOE+00 0.0000 1.346E+01 0.3565 5.721E-01 0.0152

Pathways (p)

Milk

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

8.787E-01 0.0233
2.784E-01 0.0074

1.157E+00 0.0307

0 Water
Radio-
Nuclide mrem/yr fract

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 3.OOOE+00 years

Water Dependent Pathways
Fish Radon Plant Meat

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

o0 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000
00 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000

0 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Pb-210
Ra-226

Total
0*Sum of

0. OOOE+00
0. OOOE+00

0. OOOE+00
all water

Pathways (p)

0.000
0.000

0.000
indep

Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

O.O00E+00 0.0000

All Pathways*

mrem/yr fract.

8.222E+00 0.2178
2.952E+01 0.7822

3.775E+01 1.0000

pendent and dependent pathways.
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0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 1.077E-02 0.0003 4.429E-03 0.0001 0.000E+00 0.0000 5.432E+00 0.1474 2.644E-01 0.0072 0.OOOE+00 0.0000

Ra-226 2.218E+01 0.6017 3.969E-03 0.0001 0.OOOE+00 0.0000 7.556E+00 0.2050 2.879E-01 0.0078 0.OOOE+00 0.0000

Total 2.219E+01 0.6020 8.398E-03 0.0002 0.OOOE+00 0.0000 1.299E+01 0.3524 5.523E-01 0.0150 0.OOOE+00 0.0000

0

0

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction 0

Water D

0 Water Fish Radon

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000
Ra-226 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000
0*Sum of all water independent and dependent pathways.

for Individual Radionuclides (i) and Pathways (p)
)f Total Dose At t = 1.OOOE+01 years
)ependent Pathways

Plant Meat Milk

mrem/yr fract. mrem/yr fract. mrem/yr fract.

Soil

mrem/yr fract.

6.834E-01 0.0185
4.342E-01 0.0118

1.118E+00 0.0303

All Pathways*

mrem/yr fract.

6.395E+00 0.1735
3.046E+01 0.8265

3.685E+01 1.0000

O.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000 0.000+E00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000
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0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 5.712E-03 0.0002 2.145E-03 0.0001 0.000E+00 0.0000 2.630E+00 0.0769 1.281E-01 0.0037 0.000E+00 0.0000

Ra-226 2.107E+01 0.6156 5.388E-03 0.0002 0.000E+00 0.0000 9.012E+00 0.2634 3.673E-01 0.0107 0.000E+00 0.0000

Total 2.107E+01 0.6158 7.533E-03 0.0002 0.000E+00 0.0000 1.164E+01 0.3402 4.953E-01 0.0145 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.OOOE+01 years

Water Dependent Pathways

Soil

mrem/yr fract.

3.309E-01 0.0097
6.721E-01 0.0196

1.003E+00 0.0293

All Pathways*

mrem/yr fract.

3.097E+00 0.0905
3.112E+01 0.9095

3.422E+01 1.0000

0
0 Water Fish Radon Plant Meat

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. rmrem/yr fract.

Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0*Sum of all water independent and dependent pathways.

Milk

mr em/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
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0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 5.952E-04 0.0000 1.506E-04 0.0000 0.000E+00 0.0000 1.848E-01 0.0077 8.997E-03 0.0004
Ra-226 1.610E+01 0.6704 4.388E-03 0.0002 0.000E+00 0.0000 6.825E+00 0.2841 2.895E-01 0.0120

Total 1.610E+01 0.6704 4.539E-03 0.0002 0.000E+00 0.0000 7.010E+00 0.2918 2.985E-01 0.0124
0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0*Sum of all water independent and dependent pathways.

Pathways (p)

Milk Soil

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

2.324E-02
5.814E-01

6.047E-01

0.0010
0.0242

0.0252

Pathways (p)

Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

All Pathways*

mrem/yr fract.

2.177E-01 0.0091
2.380E+01 0.9909

0.000E+00 0.0000 2.402E+01 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000

Ra-226 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Pathways (p)

Milk

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.OOOE+02 years

0 Water Dependent Pathways

0 Water Fish Radon Plant Meat Milk

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Ra-226 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.0OOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000

0*Sum of all water independent and dependent pathways.

Soil

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
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0
Radio-
Nuclide

Pb-210
Ra-226

Total
0

0
0
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C:\RESRADFAMILY\RESRAD\USERFILES\DBRADIUMBENCHMARK.RAD

Total Dose Contributions-TDOSE(i,p,t) for Individual Radionuclides (i) and

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

mrem/yr fract. mrem/yr fract. rnrem/yr fract. mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000

0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000

Pathways (p)

Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

Soil

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Water Dependent Pathways

Water Fish Radon Plant Meat

Pathways (p)

Milk
. Aý -

Nuclide mrem/yr

Pb-210 0.OOOE+00
Ra-226 0.000E+00

Total 0.000E+00
0*Sum of all water

fract. mrem/yr fract.

0.0000 0.000E+00 0.0000
0.0000 0.000E+00 0.0000

0.0000 0.000E+00 0.0000
independent and dependent

mrem/yr fract. mrem/yr fract.

0.000OE+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

pathways.

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr

0.000E+00
0. 000E+00

0. OOOE+00

fract.

0.0000
0.0000

0.0000

All Pathways*

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
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0

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

0 Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)

(i) (j) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Pb-210+D Pb-210+D 1.000E+00 1.831E+00 1.767E+00 1.644E+00 1.279E+00 6.194E-01

ORa-226+D Ra-226+D 1.000E+00 5.760E+00 5.743E+00 5.710E+00 5.594E+00 5.248E+00

Ra-226+D Pb-210+D 1.000E+00 3.353E-02 8.996E-02 1.945E-01 4.978E-01 9.766E-01

Ra-226+D ZDSR(j) 5.793E+00 5.833E+00 5.905E+00 6.092E+00 6.224E+00

The DSR includes contributions from associated (half-life • 180 days) daughters.

0
Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 2.500E+01 mrem/yr

ONuclide

4. 355E-02
3.841E+00
9. 202E-01
4. 761E+00

0. 000E+00
0.000E+00
0. OOOE+00
0.000E+00

0. 000E+00
0. OOOE+00
0.000E+00
0. OOOE+00

(i) t= 0.000E+00

Pb-210 1.366E+01
Ra-226 4.315E+00

*At specific activity 1:

1.000E+00 3.000E+00 1.OOOE+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

1.415E+01 1.520E+01 1.955E+01 4.036E+01 5.741E+02 *7.634E+13 *7.634E+13

4.286E+00 4.234E+00 4.104E+00 4.016E+00 5.251E+00 *9.885E+11 *9.885E+11

imit
0

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline

and at tmax = time of maximum total dose = 0.000E+00 years

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax)

(i) (pCi/g) (years) (pCi/g)

Pb-210 5.000E+00 0.000E+00 1.831E+00 1.366E+01 1.831E+00

Ra-226 5.000E+00 25.40 ± 0.05 6.235E+00 4.010E+00 5.793E+00

G (i, tmax)
(pCi/g)

1.366E+01
4.315E+00
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Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

DOSE(j,t), mrem/yr
t= 0.OOOE+00 1.000E+00 3.000E+00 1.000E+01 3.OOOE+01 1.000E+02 3.000E+02 1.000E+03

ONuclide Parent THF(i)
(j) (i)

Pb-210 Pb-210 1.000E+00 9.154E+00 8.833E+00 8.222E+00 6.395E+00 3.097E+00 2.177E-01 0.000E+00 0.000E+00

Pb-210 Ra-226 1.000E+00 1.677E-01 4.498E-01 9.723E-01 2.489E+00 4.883E+00 4.601E+00 0.000E+00 0.OOOE+00

Pb-210 DOSE(j) 9.322E+00 9.282E+00 9.194E+00 8.884E+00 7.980E+00 4.819E+00 0.OOOE+00 0.000E+00
ORa-226 Ra-226 1.OOOE+00 2.880E+01 2.872E+01 2.855E+01 2.797E+01 2.624E+01 1.920E+01 0.000E+00 0.000E+00

THF(i) is the thread fraction of the parent nuclide.

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

ONuclide Parent THF(i) S(j,t), pCi/g

(j) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Pb-210 Pb-210 1.000E+00 5.000E+00 4.847E+00 4.555E+00 3.664E+00 1.967E+00 2.232E-01 4.445E-04 1.568E-13

Pb-210 Ra-226 1.000E+00 0.000E+00 1.530E-01 4.449E-01 1.333E+00 3.009E+00 4.626E+00 4.444E+00 3.269E+00

Pb-210 ES(j): 5.000E+00 5.000E+00 5.000E+00 4.996E+00 4.976E+00 4.849E+00 4.445E+00 3.269E+00

ORa-226 Ra-226 1.000E+00 5.000E+00 4.998E+00 4.993E+00 4.978E+00 4.935E+00 4.785E+00 4.383E+00 3.224E+00

THF(i) is the thread fraction of the parent nuclide.
ORESCALC.EXE execution time = 1.35 seconds
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Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR II

0
Menu

Current
Value#

Base
Case*

Parameter
NameParameter

4 1 1 1

A-I
A-I
A-i
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I
A-I

B-I
B-I
B-I
B-I
B-I
B-I
B-I
B-I
B-I
B-I

D-I
D-I
D-I
D-I
D-I
D-I
D-I

DCF's for external ground
Ac-227 (Source: FGR 12)
At-218 (Source: FGR 12)
Bi-210 (Source: FGR 12)
Bi-211 (Source: FGR 12)
Bi-214 (Source: FGR 12)
Fr-223 (Source: FGR 12)
Pa-231 (Source: FGR 12)
Pa-234 (Source: FGR 12)
Pa-234m (Source: FGR 12)
Pb-210 (Source: FGR 12)
Pb-211 (Source: FGR 12)
Pb-214 (Source: FGR 12)
Po-210 (Source: FGR 12)
Po-211 (Source: FGR 12)
Po-214 (Source: FGR 12)
Po-215 (Source: FGR 12)
Po-218 (Source: FGR 12)
Ra-223 (Source: FGR 12)
Ra-226 (Source: FGR 12)
Rn-219 (Source: FGR 12)
Rn-222 (Source: FGR 12)
Th-227 (Source: FGR 12)
Th-230 (Source: FGR 12)
Th-231 (Source: FGR 12)
Th-234 (Source: FGR 12)
TI-207 (Source: FGR 12)
TI-210 (Source: no data)
U-234 (Source: FGR 12)
U-235 (Source: FGR 12)
U-238 (Source: FGR 12)

Dose conversion factors fo
Ac-227+D
Pa-231
Pb-210+D
Ra-226+D
Th-230
U-234
U-235+D
U-238
U-238+D

radiation, (mrem/yr)/(pCi/g)

r inhalation, mrem/pCi:

4. 951E-04
5 .847E-03
3. 606E-03
2.559E-01
9.808E+00
1.980E-01
1.906E-01
1.155E+01
8. 967E-02
2 .447E-03
3 .064E-01
1.341E+00
5 .231E-05
4.7 64E-02
5. 138E-04
1 .016E-03
5. 642E-05
6.034E-01
3. 176E-02
3. 083E-01
2. 354E-03
5.212E-01
1 .209E-03
3. 643E-02
2 .4i0E-02
1. 980E-02
0. 000E+00
4. 017E-04
7.211E-01
1 . 031E-04

6. 724E+00
1 .280E+00
2. 320E-02
8 .594E-03
3.260E-01
1 . 320E-01
1.230E-01
1. 180E-01
1. 180E-01

1 . 480E-02
1 . 060E-02
7 .276E-03
1 . 321E-03
5. 480E-04
2. 830E-04

4. 951E-04
5.847E-03
3.606E-03
2. 559E-01
9. 808E+00
1. 980E-01
1.906E-01
1. 155E+01
8. 967E-02
2.447E-03
3. 064E-01
1. 341E+00
5. 231E-05
4.764E-02
5. 138E-04
1.016E-03
5. 642E-05
6. 034E-01
3. 176E-02
3. 083E-01
2. 354E-03
5. 212E-01
1.209E-03
3. 643E-02
2.410E-02
1. 980E-02
-2. 000E+00
4. 017E-04
7.211E-01
1. 031E-04

6. 700E+00
1.280E+00
1. 360E-02
8. 580E-03
3.260E-01
1. 320E-01
1.230E-01
1. 180E-01
1. 180E-01

1. 410E-02
1. 060E-02
5. 370E-03
1.320F-03
5. 480E-04
2.830E-04

DCFi
DCFI
DCFI
DCFI
DCFI
DCFi
DCFi
DCFI
DCFI
DCFi
DCFi
DCFi
DCFI
DCFI
DCFi
DCFI
DCFI
DCFi
DCFi
DCFi
DCFi
DCFi
DCFI
DCFI
DCFI
DCFI
DCFI
DCFI
DCFI
DCFi

DCF2
DCF2
DCF2
DCF2
DCF2
DCF2
DCF2
DCF2
DCF2

DCF3
DCF3
DCF3
DCF3
DCF3
DCF3

1i)
2)
3)
4)
5)
6)
7)
8)
9)

i0)
ii)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)

1)
2)
3)
4)
5)
6)
7)
8)

1)

2)
3)
4)
5)
6)

Dose conversion factors for ingestion, mrem/pCi:
Ac-227+D
Pa-231
Pb-210+D
Ra-226+D
Th-230
U-234
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Dose Conversion Factor (and Related) Parameter
Dose Library: FGR 11

Parameter

Summary (continued)

0
Menu

Current
Value#

Base
Case*

Parameter
Name

4 4

D-1
D-I
D-1

U-235+D
U-238
U-238+D

D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34

D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5

Food transfer factors:
Ac-227+D
AC-227+D
Ac-227+D

Pa-231
Pa-231
Pa-231

Pb-210+D
Pb-210+D
Pb-210+D

Ra-226+D
Ra-226+D
Ra-226+D

Th-230
Th-230
Th-230

U-234
U-234
U-234

U-235+D
U-235+D
U-235+D

U-238
U-238
U-238

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

2. 673E-04
2. 550E-04
2. 687E-04

2. 500E-03
2.O0OE-05
2.000E-05

1. 000E-02
5. 000E-03
5. 000E-06

1. 000E-02
8. 000E-04
3. 000E-04

4.000E-02
1.000E-03
1.000E-03

1. 000E-03
1. 000E-04
5. 000E-06

2.500E-03
3. 400E-04
6.000E-04

2. 500E-03
3.400E-04
6. 00OE-04

2. 500E-03
3.400E-04
6. 000E-04

2.500E-03
3. 400E-04
6. 000E-04

1. 500E+01
1. 000E+03

1. 000E+01
1. 100E+02

3. 000E+02
1. 000E+02

2. 660E-04
2. 550E-04
2. 550E-04

2. 500E-03
2. OOE-05
2. OOE-05

1.OOOE-02
5. OOOE-03
5. OOOE-06

1.OOOE-02
8. OOOE-04
3. OOOE-04

4. OOOE-02
1.OOOE-03
1.OOOE-03

1.OOOE-03
1. OOOE-04
5. OOOE-06

2. 500E-03
3.400E-04
6. OOOE-04

2. 500E-03
3.400E-04
6. OOOE-04

2. 500E-03
3.400E-04
6. OOOE-04

2. 500E-03
3.400E-04
6. OOOE-04

1. 500E+01
1. OOOE+03

1. OOOE+01
1. 100E+02

3. OOOE+02
1. OOOE+02

DCF3
DCF3
DCF3

7)
8)

9)

RTF( 1,1)
RTF) 1,2)
RTF) 1,3)

RTF) 2, 1)
RTF( 2,2)
RTF) 2,3)

RTF( 3,1)
RTF( 3,2)
RTF( 3,3)

RTF( 4, 1)
RTF( 4,2)
RTF( 4,3)

RTF( 5,1)
RTF( 5,2)
RTF( 5,3)

RTF( 6,1)
RTF( 6,2)
RTF( 6,3)

RTF( 7,1)
RTF( 7,2)
RTF) 7,3)

RTF( 8,1)
RTF( 8,2)
RTF) 8,3)

RTF( 9,1)
RTF( 9,2)
RTF) 9,3)

BIOFAC) 1,1)
BIOFAC( 1,2)

BIOFAC( 2,1)
BIOFAC( 2,2)

BIOFAC( 3,1)
BIOFAC) 3,2)

U-238+D , plant/soil concentration ratio, dimensionless
U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Bioaccumulation factors, fresh water, L/kg:
Ac-227+D fish
Ac-227+D crustacea and mollusks

Pa-231 fish
Pa-231 crustacea and mollusks

Pb-210+D fish
Pb-210+D crustacea and mollusks
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Dose Conversion Factor (and Related) Parameter Summary (contin
Dose Library: FGR 11

tued)

0
Menu Parameter

Current Base
Value# Case*

Parameter
Name

D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5

Ra-226+D
Ra-226+D

Th-230
Th-230

U-234
U-234

U-235+D
U-235+D

U-238
U-238

U-238+D

fish
crustacea

fish
crustacea

fish
crustacea

fish
crustacea

fish
crustacea

fish

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

5. OOOE+01
2. 500E+02

1. 000E+02
5. 000E+02

1. OOOE+01
6.0O0E+01

1. 000E+01
6.000E+01

1.000E+01
6. 000E+01

1. 000E+01
6.000E+01

5. 000E+01
2. 500E+02

1. 000E+02
5. 000E+02

1. 000E+01
6.000E+01

1.000E+01
6.000E+01

1. 000E+01
6.000E+01

1.000E+01
6.000E+01

BIOFAC(
BIOFAC(

BIOFAC(
BIOFAC(

BIOFAC(
BIOFAC(

BIOFAC(
BIOFAC(

BIOFAC(
BIOFAC(

BIOFAC(
BIOFAC(

4,1)
4,2)

5,1)
5,2)

6,1)
6,2)

7,1)
7,2)

8,1)
8,2)

9,1)
9,2)U-238+D , crustacea and mollusks

#For DCF1(xxx) only, factors
*Base Case means Default.Lib

are for infinite depth & area. See ETFG table in
w/o Associate Nuclide contributions.

Ground Pathway of Detailed Report.
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Site-Specific Parameter Summary

0 User Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name

R011 Area of contaminated zone (m**2) 1.000E+04 1.OOOE+04 --- AREA

R011 Thickness of contaminated zone (m) 1.500E-01 2.OOOE+00 --- THICKO

R011 Length parallel to aquifer flow (m) 1.OOOE+02 1.OOOE+02 --- LCZPAQ

R011 Basic radiation dose limit (mrem/yr) 2.500E+01 3.OOOE+01 --- BRDL

R011 Time since placement of material (yr) 0.O0OE+00 0.000E+00 --- TI

R011 Times for calculations (yr) 1.000E+00 1.000E+00 --- T( 2)

R011 Times for calculations (yr) 3.000E+00 3.000E+00 --- T( 3)

R011 Times for calculations (yr) 1.000E+01 1.000E+01 --- T( 4)

R011 Times for calculations (yr) 3.000E+01 3.OOOE+01 --- T( 5)

R011 Times for calculations (yr) 1.000E+02 1.OOOE+02 --- T( 6)

R011 Times for calculations (yr) 3.000E+02 3.000E+02 --- .T( 7)

R011 Times for calculations (yr) 1.OOOE+03 1.OOOE+03 --- T( 8)

R011 Times for calculations (yr) not used 0.OOOE+00 --- T( 9)

R011 Times for calculations (yr) not used 0.OOOE+00 --- T(10)

R012 Initial principal radionuclide (pCi/g): U-234 4.920E+01 0.000E+00 --- SI(6)

R012 Initial principal radionuclide (pCi/g): U-235 2.200E+00 0.000E+00 --- S1(7)

R012 Initial principal radionuclide (pCi/g): U-238 4.860E+01 0.000E+00 --- SI(8)

R012 Concentration in groundwater (pCi/L): U-234 not used 0.000E+00 --- WI( 6)

R012 Concentration in groundwater (pCi/L): U-235 not used 0.000E+00 --- WI( 7)

R012 Concentration in groundwater (pCi/L): U-238 not used 0.000E+00 --- WI( 8)

R013 Cover depth (m) 0.000E+00 0.000E+00 --- COVERO

R013 Density of cover material (g/cm**3) not used 1.500E+00 --- DENSCV

R013 Cover depth erosion rate (m/yr) not used 1.000E-03 --- VCV

R013 Density of contaminated zone (g/cm**3) 1.260E+00 1.500E+00 --- DENSCZ

R013 Contaminated zone erosion rate (m/yr) 7.000E-04 1.000E-03 --- VCZ

R013 Contaminated zone total porosity 5.384E-01 4.000E-01 --- TPCZ

R013 Contaminated zone field capacity 1.000E-34 2.000E-01 --- FCCZ

R013 Contaminated zone hydraulic conductivity (m/yr) 1.990E+02 1.000E+01 --- HCCZ

R013 Contaminated zone b parameter 7.120E+00 5.300E+00 --- BCZ

R013 Average annual wind speed (m/sec) 3.000E+00 2.000E+00 --- WIND

R013 Humidity in air (g/m**3) not used 8.000E+00 --- HUMID

R013 Evapotranspiration coefficient 9.990E-01 5.000E-01 --- EVAPTR

R013 Precipitation (m/yr) 3.200E-01 1.000E+00 --- PRECIP

R013 Irrigation (m/yr) 3.600E-01 2.000E-01 --- RI

R013 Irrigation mode overhead overhead --- IDITCH

R013 Runoff coefficient 5.000E-01 2.000E-01 --- RUNOFF

R013 Watershed area for nearby stream or pond (m**2) 1.300E+06 1.000E+06 --- WAREA

R013 Accuracy for water/soil computations 1.000E-03 1.000E-03 --- EPS

R014 Density of saturated zone (g/cm**3) 2.640E+00 1.500E+00 --- DENSAQ

R014 Saturated zone total porosity 3.400E-01 4.000E-01 --- TPSZ

R014 Saturated zone effective porosity 2.974E-01 2.000E-01 --- EPSZ

R014 Saturated zone field capacity 4.260E-02 2.000E-01 --- FCSZ

R014 Saturated zone hydraulic conductivity (m/yr) 7.030E+02 1.000E+02 --- HCSZ

R014 Saturated zone hydraulic gradient 1.000E-02 2.000E-02 --- HGWT

R014 Saturated zone b parameter 4.050E+00 5.300E+00 --- BSZ

R014 Water table drop rate (m/yr) 1.000E-03 1.000E-03 --- VWT

R014 Well pump intake depth (m below water table) 1.000E+01 1.000E+01 --- DWIBWT

63



IRESRAD, Veo 6.4 T• Limit = 180 days 09/23/2008 17:18 Page

Summary : Burdock
File : C:\RESRADFAMILY\RESRAD\USERFILES\DBURANIUMBENCHMARK.RAD

Site-Specific Parameter Summary (continued)
0 User Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name

R014 Model: Nondispersion (ND) or Mass-Balance (MB) ND ND --- MODEL

R014 Well pumping rate (m**3/yr) 1.322E+03 2.500E+02 --- UW

R015 Number of unsaturated zone strata 1 1 --- NS

R015 Unsat. zone 1, thickness (m) 1.520E+01 4.000E+00 --- H(1)

R015 Unsat. zone 1, soil density (g/cm**3) 2.610E+00 1.500E+00 --- DENSUZ(l)
R015 Unsat. zone 1, total porosity 4.200E-01 4.000E-01 --- TPUZ(l)

R015 Unsat. zone 1, effective porosity 9.200E-02 2.OOOE-01 --- EPUZ(1)

R015 Unsat. zone 1, field capacity 3.280E-01 2.000E-01 --- FCUZ(1)
R015 Unsat. zone 1, soil-specific b parameter 1.140E+01 5.300E+00 --- BUZ(1)

R015 Unsat. zone 1, hydraulic conductivity (m/yr) 1.030E-02 1.000E+01 --- HCUZ(1)

R016 Distribution coefficients for U-234
R016 Contaminated zone (cm**3/g) 5.OOOE+01 5.OOOE+01 --- DCNUCC( 6)

R016 Unsaturated zone 1 (cm**3/g) 5.OOOE+01 5.000E+01 --- DCNUCU( 6,1)

R016 Saturated zone (cm**3/g) 5.OOOE+01 5.OOOE+01 --- DCNUCS( 6)

R016 Leach rate (/yr) 0.OOOE+00 0.OOOE+00 5.480E-05 ALEACH( 6)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 6)

R016 Distribution coefficients for U-235
R016 Contaminated zone (cm**3/g) 5.OOOE+01 5.OOOE+01 --- DCNUCC( 7)

R016 Unsaturated zone 1 (cm**3/g) 5.OOOE+01 5.OOOE+01 --- DCNUCU( 7,1)
R016 Saturated zone (cm**3/g) 5.OOOE+01 5.OOOE+01 --- DCNUCS( 7)

R016 Leach rate (/yr) 0.OOOE+00 0.OOOE+00 5.480E-05 ALEACH( 7)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 7)

R016 Distribution coefficients for U-238
R016 Contaminated zone (cm**3/g) 5.OOOE+01 5.OOOE+01 --- DCNUCC( 8)

R016 Unsaturated zone 1 (cm**3/g) 5.000E+01 5.000E+01 --- DCNUCU( 8,1)

R016 Saturated zone (cm**3/g) 5.OOOE+01 5.OOOE+01 --- DCNUCS( 8)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 5.480E-05 ALEACH( 8)

R016 Solubility constant O.OOOE+00 0.OOOE+00 not used SOLUBK( 8)

R016 Distribution coefficients for daughter Ac-227
R016 Contaminated zone (cm**3/g) 2.000E+01 2.000E+01 --- DCNUCC( 1)

R016 Unsaturated zone 1 (cm**3/g) 2.OOOE+01 2.000E+01 --- DCNUCU( 1,1)

R016 Saturated zone (cm**3/g) 2.000E+01 2.OOOE+01 --- DCNUCS( 1)

R016 Leach rate (/yr) 0.000OE+00 O.OOOE+00 1.362E-04 ALEACH( 1)

R016 Solubility constant O.OOOE+00 O.OOOE+00 not used SOLUBK( 1)

R016 Distribution coefficients for daughter Pa-231
R016 Contaminated zone (cm**3/g) 5.OOOE+01 5.OOOE+01 --- DCNUCC( 2)

R016 Unsaturated zone 1 (cm**3/g) 5.OOOE+01 5.OOOE+01 --- DCNUCU( 2,1)

R016 Saturated zone (cm**3/g) 5.OOOE+01 5.OOOE+01 --- DCNUCS( 2)
R016 Leach rate (/yr) O.OOOE+00 O.OOOE+00 5.480E-05 ALEACH( 2)

R016 Solubility constant O.OOOE+00 0.OOOE+00 not used SOLUBK( 2)
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Summary (continued)

Default (If
Used by RESRAD

different from user input)
Parameter

NameParameter

R016
R016
R016
R016
R016
R016

R016
R016
R016
R016
R016
R016

R016
R016
R016
R016
R016
R016

R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017
R017

Distribution coefficients for daughter Pb-210
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Ra-226

Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Th-230

Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Inhalation rate (m**3/yr)
Mass loading for inhalation (g/m**3)
Exposure duration
Shielding factor, inhalation
Shielding factor, external gamma
Fraction of time spent indoors
Fraction of time spent outdoors (on site)
Shape factor flag, external gamma
Radii of shape factor array (used if FS = -1):

Outer annular radius (m), ring 1:

Outer annular radius (m), ring 2:
Outer annular radius (m), ring 3:
Outer annular radius (m), ring 4:
Outer annular radius (m), ring 5:

Outer annular radius (m), ring 6:
Outer annular radius (m), ring 7:
Outer annular radius (m), ring 8:
Outer annular radius (m), ring 9:
Outer annular radius (m), ring 10:

Outer annular radius (m), ring 11:
Outer annular radius (m), ring 12:

1. OOOE+02
1. OOOE+02
1. OOOE+02
0.OOOE+00
0.OOOE+00

7.OOOE+01
7.OOOE+01
7.OOOE+01
0.OOOE+00
0.OOOE+00

6. OOOE+04
6. OOOE+04
6. OOOE+04
0. OOOE+00

0. OOOE+00

8. 400E+03
1. OOOE-04

3. OOOE+01
4. OOOE-01
5. 500E-01
5. OOOE-01
2. 500E-01
1. OOOE+00

not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used

1. OOOE+02
1. OOOE+02
1. OOOE+02
0. OOOE+00
0. OOOE+00

7 .OOOE+01
7 .OOOE+01
7 .OOOE+01
0. OOOE+00
0. OOOE+00

6. OOOE+04
6. OOOE+04
6. OOOE+04
0. OOOE+00
0. OOOE+00

8. 400E+03
1.OOOE-04
3. OOOE+01
4.O00E-01
7.0O0E-01
5. 0OOE-01
2.500E-01
1. OOOE+00

5. OOOE+01
7. 071E+01
0. OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00

2. 746E-05
not used

3.919E-05
not used

4.585E-08
not used

DCNUCC(
DCNUCU(
DCNUCS(
ALEACH(
SOLUBK(

DCNUCC(
DCNUCU(
DCNUCS(
ALEACH(
SOLUBK(

DCNUCC(
DCNUCU(
DCNUCS(
ALEACH(
SOLUBK(

3)
3,1)
3)
3)
3)

4)
4,1)
4)
4)
4)

5)
5,1)
5)
5)
5)

>0 shows circular AREA.

INHALR
MLINH
ED
SHF3
SHFI
FIND
FOTD
FS

RAD SHAPE( 1)

RAD SHAPE) 2)
RAD SHAPE( 3)
RAD SHAPE) 4)
RAD SHAPE) 5)
RAD SHAPE) 6)
RAD SHAPE) 7)
RAD SHAPE) 8)
RAD SHAPE) 9)
RAD SHAPE(10)
RADSHAPE(11)
RAD SHAPE(12)
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Site-Specific Parameter Summary (continued)
0 User Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name

R017 Fractions of annular areas within AREA:
R017 Ring 1 not used 1.OOOE+00 --- FRACA( 1)

R017 Ring 2 not used 2.732E-01 FRACA( 2)

R017 Ring 3 not used 0.000E+00 FRACA( 3)

R017 Ring 4 not used 0.OOOE+00 --- FRACA( 4)

R017 Ring 5 not used 0.000E+00 --- FRACA( 5)

R017 Ring 6 not used 0.000E+00 --- FRACA( 6)

R017 Ring 7 not used 0.0OOE+00 --- FRACA( 7)

R017 Ring 8 not used 0.0OOE+00 --- FRACA( 8)

R017 Ring 9 not used 0.OOOE+00 --- FRACA( 9)

R017 Ring 10 not used 0.OOOE+00 --- FRACA(10)

R017 Ring 11 not used 0.OOOE+00 --- FRACA(II)

R017 Ring 12 not used 0.OOOE+00 --- FRACA(12)

R018 Fruits, vegetables and grain consumption (kg/yr) 1.600E+02 1.600E+02 --- DIET(I)
R018 Leafy vegetable consumption (kg/yr) 1.400E+01 1.400E+01 --- DIET(2)

R018 Milk consumption (L/yr) 9.200E+01 9.200E+01 --- DIET(3)
R018 Meat and poultry consumption (kg/yr) 6.300E+01 6.300E+01 --- DIET(4)

R018 Fish consumption (kg/yr) 5.400E+00 5.400E+00 --- DIET(5)

R018 Other seafood consumption (kg/yr) 9.000E-01 9.OOOE-01 --- DIET(6)

R018 Soil ingestion rate (g/yr) 3.650E+01 3.650E+01 --- SOIL

R018 Drinking water intake (L/yr) 5.100E+02 5.100E+02 --- DWI

R018 Contamination fraction of drinking water 1.OOOE+00 1.OOOE+00 --- FDW

R018 Contamination fraction of household water not used 1.000E+00 --- FHHW

R018 Contamination fraction of livestock water 1.OOE+00 1.OOOE+00 --- FLW

R018 Contamination fraction of irrigation water 1.OOOE+00 1.OOOE+00 FIRW

R018 Contamination fraction of aquatic food 0.000E+00 5.OOOE-01 --- FR9

R018 Contamination fraction of plant food 2.500E-01 -1 --- FPLANT

R018 Contamination fraction of meat 2.500E-01 -i FMEAT

R018 Contamination fraction of milk 0.000E+00 -1 --- FMILK

R019 Livestock fodder intake for meat (kg/day) 6.800E+01 6.800E+01 --- LFI5

R019 Livestock fodder intake for milk (kg/day) 5.500E+01 5.500E+01 --- LFI6

R019 Livestock water intake for meat (L/day) 5.OOOE+01 5.000E+01 LWI5

R019 Livestock water intake for milk (L/day) 1.600E+02 1.600E+02 --- LWI6

R019 Livestock soil intake (kg/day) 5.000E-01 5.OOOE-01 --- LSI

R019 Mass loading for foliar deposition (g/m**3) 1.000E-04 1.0OOE-04 --- MLFD

R019 Depth of soil mixing layer (m) 1.500E-01 1.500E-01 --- DM

R019 Depth of roots (m) 3.000E-01 9.000E-01 --- DROOT

R019 Drinking water fraction from ground water 0.000E+00 1.OOOE+00 --- FGWDW
R019 Household water fraction from ground water not used 1.OOOE+00 FGWHH

R019 Livestock water fraction from ground water 4.020E-01 1.OOOE+00 --- FGWLW

R019 Irrigation fraction from ground water 3.660E-01 1.OOOE+00 FGWIR

R19B Wet weight crop yield for Non-Leafy (kg/m**2) 7.000E-01 7.O0DE-01 YV(l)

R19B Wet weight crop yield for Leafy (kg/m**2) 1.500E+00 1.500E+00 --- YV(2)

R19B Wet weight crop yield for Fodder (kg/m**2) 1.100E+00 1.100E+00 YV(3)

R19B Growing Season for Non-Leafy (years) 1.700E-01 1.700E-01 --- TE(l)

R19B Growing Season for Leafy (years) 2.500E-01 2.500E-01 --- TE(2)

R19B Growing Season for Fodder (years) 8.000E-02 8.OOOE-02 --- TE(3)

66



IRESRAD, V a 6.4 Ti Limit = 180 days 09/23/2008 17:18 Page
Summary : Burdock W
File : C:\RESRADFAMILY\RESRAD\USERFILES\DBURANIUMBENCHMARK.RAD

Site-Specific Parameter Summary (continued)
0 User Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name

R19B Translocation Factor for Non-Leafy 1.OOOE-01 1.OOOE-01 --- TIV(l)
R19B Translocation Factor for Leafy 1.OOOE+00 1.OOOE+00 --- TIV(2)

R19B Translocation Factor for Fodder 1.OOOE+00 1.OOOE+00 --- TIV(3)

R19B Dry Foliar Interception Fraction for Non-Leafy 2.500E-01 2.500E-01 --- RDRY(l)
R19B Dry Foliar Interception Fraction for Leafy 2.500E-01 2.500E-01 --- RDRY(2)

R19B Dry Foliar Interception Fraction for Fodder 2.500E-01 2.500E-01 --- RDRY(3)
R19B Wet Foliar Interception Fraction for Non-Leafy 2.500E-01 2.500E-01 --- RWET(l)
R19B Wet Foliar Interception Fraction for Leafy 2.500E-01 2.500E-01 --- RWET(2)

R19B Wet Foliar Interception Fraction for Fodder 2.500E-01 2.500E-01 --- RWET(3)
R19B Weathering Removal Constant for Vegetation 2.OOOE+01 2.000E+01 --- WLAM

C14 C-12 concentration in water (g/cm**3) not used 2.OOOE-05 --- C12WTR

C14 C-12 concentration in contaminated soil (g/g) not used 3.OOOE-02 --- C12CZ
C14 Fraction of vegetation carbon from soil not used 2.OOOE-02 --- CSOIL
C14 Fraction of vegetation carbon from air not used 9.800E-01 --- CAIR
C14 C-14 evasion layer thickness in soil (m) not used 3.OOOE-01 --- DMC
C14 C-14 evasion flux rate from soil (1/sec) not used 7.OOOE-07 --- EVSN
C14 C-12 evasion flux rate from soil (1/sec) not used 1.OOOE-10 --- REVSN
C14 Fraction of grain in beef cattle feed not used 8.OOOE-01 --- AVFG4

C14 Fraction of grain in milk cow feed not used 2.OOOE-01 --- AVFG5

STOR Storage times of contaminated foodstuffs (days):
STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 --- STORT(l)
STOR Leafy vegetables 1.000E+00 1.000E+00 --- STORT(2)
STOR Milk 1.000E+00 1.000E+00 --- STORT(3)
STOR Meat and poultry 2.000E+01 2.000E+01 --- STORT(4)
STOR Fish 7.OOOE+00 7.000E+00 --- STORT(5)
STOR Crustacea and mollusks 7.000E+00 7.000E+00 --- STOR_T(6)
STOR Well water 1.OOOE+00 1.000E+00 --- STOR_T(7)

STOR Surface water 1.000E+00 1.000E+00 --- STORT(8)
STOR Livestock fodder 4.500E+01 4.500E+01 --- STORT(9)

R021 Thickness of building foundation (m) not used 1.500E-01 --- FLOOR1
R021 Bulk density of building foundation (g/cm**3) not used 2.400E+00 --- DENSFL
R021 Total porosity of the cover material not used 4.000E-01 --- TPCV
R021 Total porosity of the building foundation not used 1.000E-01 --- TPFL
R021 Volumetric water content of the cover material not used 5.000E-02 --- PH2OCV
R021 Volumetric water content of the foundation not used 3.000E-02 --- PH2OFL
R021 Diffusion coefficient for radon gas (m/sec):
R021 in cover material not used 2.OOOE-06 --- DIFCV
R021 in foundation material not used 3.OOOE-07 --- DIFFL
R021 in contaminated zone soil not used 2.000E-06 --- DIFCZ
R021 Radon vertical dimension of mixing (m) not used 2.000E+00 --- HMIX
R021 Average building air exchange rate (I/hr) not used 5.000E-01 --- REXG
R021 Height of the building (room) (m) not used 2.500E+00 --- HRM
R021 Building interior area factor not used 0.000E+00 --- FAI
R021 Building depth below ground surface (m) not used -1.000E+00 --- DMFL
R021 Emanating power of Rn-222 gas not used 2.500E-01 --- EMANA(l)
R021 Emanating power of Rn-220 gas not used 1.500E-01 --- EMANA(2)

TITL Number of graphical time points 32 --- NPTS
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Site-Specific Parameter Summary (continued)
User Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name

TITL Maximum number of integration points for dose 17 --- --- LYMAX
TITL Maximum number of integration points for risk 257 --- --- KYMAX

Summary of Pathway Selections

Pathway User Selection

1 -- external gamma active
2 -- inhalation (w/o radon) active
3 -- plant ingestion active
4 -- meat ingestion active
5 -- milk ingestion active
6 -- aquatic foods active
7 -- drinking water active
8 -- soil ingestion active
9 -- radon suppressed
Find peak pathway doses active
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Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area:
Thickness:

Cover Depth:
0

10000.00 square meters
0.15 meters
0.00 meters

U-234
U-235
U-238

4. 920E+01
2.200E+00
4.860E+01

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00
TDOSE(t): 7.073E+00 7.054E+00

M(t): 2.829E-01 2.821E-01
OMaximum TDOSE(t): 7.073E+00 mrem/yr

3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
7.015E+00 6.878E+00 6.472E+00 4.824E+00 0.OOOE+00 0.OOOE+00
2.806E-01 2.751E-01 2.589E-01 1.930E-01 0.OOOE+00 0.000E+00

at t = 0.OOOE+00 years
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Total
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0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Pathways (p)

Ground

mrem/yr fract.

9.939E-03 0.0014
7.959E-01 0.1125
3.236E+00 0.4576

4.042E+00 0.5715

Inhalation

mrem/yr fract.

3.606E-01 0.0510
1.503E-02 0.0021
3.185E-01 0.0450

6.942E-01 0.0981

Radon Plant Meat

mrem/yr fract. mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000 7.561E-01 0.1069 4.355E-02 0.0062
0.OOOE+00 0.0000 3.199E-02 0.0045 1.853E-03 0.0003
0.000E+00 0.0000 7.091E-01 0.1003 4.085E-02 0.0058

0.OOOE+00 0.0000 1.497E+00 0.2117 8.625E-02 0.0122

Milk

mHem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

3.803E-01 0.0538
1.607E-02 0.0023
3.567E-01 0.0504

7.530E-02 0.1065

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

0
0

As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

Fish Radon PlantWater
Radio-
Nuclide mrem/yr

U-234 0.000E+00
U-235 0.000E+00
U-238 0.000E+00

Total 0.000E+00
0*Sum of all water

fract. mrem/yr fract.

0.0000 0.000E+00 0.0000
0.0000 0.000E+00 0.0000
0.0000 0.000E+00 0.0000

0.0000 0.000E+00 0,0000
independent and dependent

mrem/yr

0.000E+00
0.000E+00
0.000E+00

0.000E+00
pathways.

fract.

0.0000
0.0000
0.0000

0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

= 0.000E+00 years

Meat

rsrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Milk All Pathways*

mrem/yr fract.

0.000E+00 0•0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr

1.550E+00
8.609E-01
4.661E+00

7.073E+00

fract.

0.2192
0.1217
0.6591

1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)0
0
Radio-
Nuclide

U-234
U-235
U-238

Total
0

0
0
Radio-
Nuclide

U-234
U-235
u-238

Total
0*Sum of

Ground

mrem/yr fract.

9.937E-03 0.0014
7.953E-01 0.1127
3.232E+00 0.4582

4.037E+00 0.5723

Inhalation

mrem/yr fract.

3.589E-01 0.0509
1.496E-02 0.0021
3.170E-01 0.0449

6.909E-01 0.0980

Radon Plant Meat

mrem/yr fract. mrem/yr fract. mrem/yr fract.

0.OOOE+00 0.0000 7.525E-01 0.1067 4.335E-02 0.0061
0.OOOE+00 0.0000 3.195E-02 0.0045 1.877E-03 0.0003
0.OOOE+00 0.0000 7.058E-01 0.1001 4.065E-02 0.0058

0.OOOE+00 0.0000 1.490E+00 0.2113 8.588E-02 0.0122

Milk

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

3.785E-01 0.0537
1.601E-02 0.0023
3.550E-01 0.0503

7.494E-01 0.1063

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t

Water Dependent Pathways
Fish Radon Plant

1.OOOE+00 years

Water Meat Milk

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000
0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000
0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000
all water independent and dependent pathways.

mrem/yr fract. mrem/yr fract.

0. OOE+00
0. OOOE+00
0. OOOE+00

0. OOOE+00

0.0000
0.0000
0.0000

0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

All Pathways*

mrem/yr fract.

1.543E+00 0.2188
8.601E-01 0.1219
4.650E+00 0.6593

7.054E+00 1.0000
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0
Radio-
Nuclide

u-234
U-235
u-238

Total
0

0
0

Ve 6.4 TV2 Limit = 180 days 09/23/2008 17:18 Page
* Burdock W
C:\RESRADFAMILY\RESRAD\USERFILES\DBURANIUMBENCHMARK.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 3.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat

Pathways (p)

Milk Soil

mrem/yr

9. 936E-03
7. 939E-01
3.223E+00

4. 027E+00

fract.

0.0014
0.1132
0.4594

0.5740

mrem/yr

3. 555E-01
1. 483E-02
3. 140E-01

6. 844E-01

fract.

0.0507
0.0021
0.0448

0.0976

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

7.454E-01 0.1063
3.186E-02 0.0045
6.991E-01 0.0997

1.476E+00 0.2105

mrem/yr

4 .293E-02
1. 923E-03
4.027E-02

8. 513E-02

fract.

0.0061
0.0003
0.0057

0.0121

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr

3. 749E-01
1.589E-02
3. 516E-01

7.424E-01

fract.

0.0534
0.0023
0.0501

0.1058

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Dependent Pathways
Fish Radon Plant Meat

Pathways (p)

Water Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

u-234 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
u-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0*Sum of all water independent and dependent pathways.

mrem/yr fract. mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00

0. OOOE+00

0.0000
0.0000
0.0000

0.0000

1. 529E+00
8. 584E-01
4.628E+00

7. 015E+00

0.2179
0.1224
0.6597

1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pathways (p)

Milk Soil

mrem/yr fract. mrem/yr fract.

U-234
U-235
U-238

Total
0

0

9.956E-03 0.0014 3.436E-01 0.0500 0.OOOE+00 0.0000 7.204E-01 0.1047 4.149E-02 0.0060
7.888E-01 0.1147 1.437E-02 0.0021 0.OOE+00 0.0000 3.155E-02 0.0046 2.077E-03 0.0003
3.190E+00 0.4638 3.035E-01 0.0441 0.00E+00 0.0000 6.756E-01 0.0982 3.892E-02 0.0057

3.989E+00 0.5799 6.615E-01 0.0962 O.000E+00 0.0000 1.428E+00 0.2076 8.249E-02 0.0120

0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

3.623E-01 0.0527
1.547E-02 0.0022
3.398E-01 0.0494

7.176E-01 0.1043

0 Water
Radio-
Nuclide mrem/yr fract

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Dependent Pathways
Fish Radon Plant Meat

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

0 0.000E+00 0.0000 0.OO0E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000
0 0.0OOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OO0E+00 0.0000
0 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

0 0.0O0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-234 0.000E+00 0.000
U-235 0.000E+00 0.000
b-238 0.000E+00 0.000

Total 0.000E+00 0.000
0*Sum of all water indep

Pathways (p)

Milk

mrem/yr fract.

0.OOE+00 0.0000
0.0005+00 0.0000
0.OOE+00 0.0000

0.0005+00 0.0000

All Pathways*

mrem/yr fract.

1.478E+00 0.2149
8.523E-01 0.1239
4.548E+00 0.6612

6.878E+00 1.0000
endent and dependent pathways.
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0
0

Radio-
Nuclide

U-234
U-235
U-238

Total
0

Ve S 6.4 T5 Limit = 180 days 09/23/2008 17:18 Page
Do Burdock W
C:\RESRADFAMILY\RESRAD\USERFILES\DBURANIUMBENCHMARK.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat

Pathways (p)

Milk Soil

mrem/yr fract.

1.021E-02 0.0016
7.717E-01 0.1192
3.084E+00 0.4765

3.866E+00 0.5973

mrem/yr

3. 097E-01
1. 315E-02
2.734E-01

5. 962E-01

fract.

0.0478
0.0020
0.0422

0.0921

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract. mrem/yr fract. mrem/yr fract.

6.491E-01 0.1003
3.057E-02 0.0047
6.087E-01 0.0940

1.288E+00 0.1991

3.739E-02 0.0058
2.433E-03 0.0004
3.506E-02 0.0054

7.488E-02 0.0116

0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

3.265E-01 0.0504
1.432E-02 0.0022
3.061E-01 0.0473

6.470E-01 0.1000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0*Sum of all water independent and dependent pathways.

Pathways (p)

Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

1.333E+00 0.2059
8.322E-01 0.1286
4.307E+00 0.6655

6.472E+00 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Pathways (p)

0
0 Ground Inhalation Radon Plant Meat Milk
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

U-234 1.234E-02 0.0026 1.913E-01 0.0396 0.000E+00 0.0000 4.015E-01 0.0832 2.311E-02 0.0048 0.000E+00 0.0000
u-235 6.627E-01 0.1374 8.775E-03 0.0018 0.000E+00 0.0000 2.400E-02 0.0050 2.714E-03 0.0006 0.OOOE+00 0.0000
U-238 2.532E+00 0.5248 1.687E-01 0.0350 0.000E+00 0.0000 3.755E-01 0.0778 2.163E-02 0.0045 0.000E+00 0.0000

Total 3.207E+00 0.6647 3.687E-01 0.0764 0.000E+00 0.0000 8.010E-01 0.1660 4.745E-02 0.0098 0.000E+00 0.0000

Soil

mrem/yr fract.

2.017E-01 0.0418
9.918E-03 0.0021
1.888E-01 0.0391

4.004E-01 0.0830

0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t
0 Water Dependent Pathways
0 Water Fish Radon Plant
Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

U-234 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000
u-235 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

= 1.000E+02 years

Meat

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000

0.OOOE+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

8.298E-01 0.1720
7.081E-01 0.1468
3.287E+00 0.6812

4.824E+00 1.0000
0*Sum of all water independent and dependent pathways.
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0
0 Ground
Radio-
Nuclide mrem/yr fract

u-234 0.000E+00 0.000
U-235 0.000E+00 0.000
U-238 0.000E+00 0.000

Total 0.000E+00 0.000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)
Inhalation Radon Plant Meat Milk

t. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

0 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000
0 0.OOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000
0 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

0 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Soil

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.OOOE+02 years

0 Water Dependent Pathways
0 Water Fish Radon Plant

Radio-
Nuclide mrem/yr fract. mrern/yr fract. mrem/yr fract. mrem/yr fract.

u-234 0.OOOE+00 0.0000 0.0OOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000
u-235 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.O0OE+00 0.0000
u-238 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000
0*Sum of all water independent and dependent pathways.

Meat

mrem/yr fract.

0.OOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

Milk

mrem/yr fract.

0.OOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

All Pathways*

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

76



IRESRAD,
Summary
File

6.4 T's Limit = 180 days 09/23/2008 17:18 Page
: Burdock W
: C:\RESRADFAMILY\RESRAD\USERFILES\DBURANIUMBENCHMARK.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 1.OOOE+03 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mtem/yr fract. retem/yr fract. mrem/yr fract.

U-234 0.OOOE+00 0.0000 0.0OOE+00 0.0000 0.0OOE+00 0.0000 0.OOOE+00 0.0000 0.OOE+00 0.0000
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000
0

Pathways (p)

Milk

mremlyr

0.000E+00
0. 000E+00
0. 000E+00

0.000E+00

fract.

0.0000
0.0000
0.0000

0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrtem/yr and Fraction of Total Dose At t = 1.000E+03 years

Water Dependent Pathways
Fish Radon Plant Meat

Pathways (p)

0
0 Water Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

U-234 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000
U-235 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOE+00 0.0000

Total 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000
0*Sum of all water independent and dependent pathways.

mrtem/yr fract. mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr

0. 000E+00
0. 000E+00
0. 000E+00

0. 000E+00

fract.

0.0000
0.0000
0.0000

0.0000
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0 Parent Product
(i) (j)

U-234 U-234
U-234 Th-230
U-234 Ra-226+D
U-234 Pb-210+D
U-234 EDSR(j)

OU-235+D U-235+D
U-235+D Pa-231
U-235+D Ac-227+D
U-235+D EDSR(j)

0U-238 U-238
0U-238+D U-238+D
U-238+D U-234
U-238+D Th-230
U-238+D Ra-226+D
U-238+D Pb-210+D
U-238+D ZDSR(j)

F

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)

Fraction 0.OOOE+00 1.OOOE+00 3.000E+00 1.000E+01 3.000E+01 1.OOOE+02 3.000E+02 1.OOOE+03

1. 000E+00
1. 000E+00
1. 000E+00
1. 000E+00

1.000E+00
1. OOOE+00
1.000E+00

5.400E-05
9.999E-01
9. 999E-01
9. 999E-01
9.999E-01
9. 999E-01

3.151E-02
2. 125E-07
3. 660E-09
1.248E-11
3.151E-02
3. 913E-01
3.422E-05
3.202E-07
3. 913E-01
1. 524E-06
9.591E-02
4. 463E-08
2. 042E-13
2.576E-15
7.414E-18
9. 591E-02

3. 136E-02
6.250E-07
2.588E-08
1. 627E-10
3.137E-02
3. 908E-01
1. 063E-04
2.065E-06
3. 909E-01
1. 516E-06
9. 568E-02
1.333E-07
1. 390E-12
3. 913E-14
1.982E-16
9.568E-02

3. 107E-02
1.437E-06
1.368E-07
1.708E-09
3. 107E-02
3.899E-01
2.492E-04
1. 025E-05
3.902E-01
1.502E-06
9.522E-02
3.082E-07
7.205E-12
4.577E-13
4.446E-15
9.522E-02

3.003E-02
4.156E-06
1.205E-06
3.948E-08
3.004E-02
3.866E-01
7.281E-04
8.164E-05
3.874E-01
1.452E-06
9.357E-02
8.939E-07
6.198E-11
1.197E-11
3.018E-13
9.357E-02

2.707E-02
1.088E-05
9.591E-06
7.406E-07
2.709E-02
3.758E-01
1.913E-03
5. 240E-04
3. 783E-01
1.308E-06
8.862E-02
2.341E-06
4.707E-10
2.767E-10
1.678E-11
8.863E-02

1.676E-02
2.230E-05
7.763E-05
1.074E-05
1.687E-02
3.156E-01
3.926E-03
2.345E-03
3.219E-01
8.079E-07
6.762E-02
4.774E-06
3.175E-09
7.395E-09
8.586E-10
6.762E-02

0. 000E+00
0. 000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0. 00E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0. 000E+00
0. 000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

The DSR includes contributions from associated (half-life • 180 days) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit ý 2.500E+01 mrem/yr

ONuclide
(i) t= 0.000E+00 1.000E+00

U-234 7.933E+02 7.971E+02
U-235 6.389E+01 6.395E+01
U-238 2.606E+02 2.613E+02

*At specific activity limit

0

3.000E+00

8.046E+02
6.407E+01
2.625E+02

1.000E+01

8.323E+02
6.453E+01
2.672E+02

3.000E+01

9.228E+02
6.609E+01
2.821E+02

1.000E+02

1.482E+03
7.767E+01
3.697E+02

3.000E+02

*6.247E+09

*2.161E+06
*3.361E+05

1.000E+03

*6. 247E+09
*2.161E+06
*3.361E+05

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

tmin = time of minimum single radionuclide soil guidelineat
and

ONuclide
(i)

U-234 4
U-235 2
U-238 4

at tmax
Initial
(pCi/g)

.920E+01

.200E+00

.860E+01

time of maximum total dose =
tmin DSR(i,tmin)

(years)

0.000E+00 3.151E-02
0.000E+00 3.913E-01
0.000E+00 9.592E-02

0.000E+00 years
G(i,tmin) DSR(i,tmax)

(pCi/g)

7.933E+02 3.151E-02
6.389E+01 3.913E-01
2.606E+02 9.592E-02

G (i, tmax)
(pCi/g)

7.933E+02
6.389E+01
2.606E+02
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ONuclide

(j)

u-234
u-234
U-234

OTh-230
Th-230
Th-230

ORa-226
Ra-226
Ra-226

OPb-210
Pb-210
Pb-210

0U-235
OPa-231
OAc-227
0U-238
U-238
U-238

Parent THF(i)
(i)

u-234 1.000E+00
U-238 9.999E-01
EDOSE(j)
u-234 1.000E+00
u-238 9.999E-01
ZDOSE(j)
u-234 1.OOOE+00
u-238 9.999E-01
EDOSE(j)
U-234 1.000E+00

u-238 9.999E-01
EDOSE(j)
U-235 1.000E+00
U-235 1.OOOE+00
U-235 1.000E+00
U-238 5.400E-05
U-238 9.999E-01
EDOSE(j)

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

DOSE(j,t), mrem/yr

t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01

1. 550E+00
2. 169E-06
1.550E+00
1. 046E-05
9. 922E-12
1.046E-05
1. 801E-07
1.252E-13
1.801E-07
6. 141E-10
3. 603E-16
6. 141E-10
8. 608E-01
7.529E-05
7.045E-07
7.404E-05
4. 661E+00
4. 661E+00

1. 543E+00
6. 480E-06
1. 543E+00
3. 075E-05
6. 757E-11
3. 075E-05
1.273E-06
1. 902E-12
1. 273E-06
8. 003E-09
9. 632E-15
8 003E-09
8 598E-01
2 339E-04
4. 542E-06
7 .370E-05
4. 650E+00
4. 650E+00

1.529E+00
1.498E-05
1. 529E+00
7.068E-05
3. 502E-10
7.068E-05
6. 732E-06
2. 225E-11
6. 732E-06
8.404E-08
2. 161E-13
8. 404E-08
8. 578E-01
5. 483E-04
2 .255E-05
7 .300E-05
4. 628E+00
4. 628E+00

1.478E+00
4 344E-05
1 478E+00
2 045E-04
3 012E-09
2 045E-04
5 928E-05
5 817E-10
5. 928E-05
1. 942E-06
1. 4 67E-11
1.942E-06
8.505E-01
1.602E-03
1 .796E-04
7.055E-05
4 .547E+00
4. 548E+00

1.332E+00
1. 138E-04
1. 332E+00
5. 355E-04
2 .288E-08
5. 355E-04
4. 719E-04
1. 345E-08
4. 719E-04
3. 644E-05
8 154E-10
3 644E-05
8.268E-01
4. 209E-03
1. 153E-03
6.357E-05
4.307E+00
4. 307E+00

1.000E+02

8.244E-01
2.320E-04
8.246E-01
1.097E-03
1.543E-07
1.097E-03
3.819E-03
3.594E-07
3.820E-03
5.283E-04
4.173E-08
5.283E-04
6.943E-01
8.638E-03
5.160E-03
3.926E-05
3.286E+00
3.286E+00

3.000E+02

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

1.000E+03

0. 000E+00
0. 000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

THF(i) is the thread fraction of the parent nuclide.
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ONuclide Parent THF(i)

(j) (i)

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

S(j,t), pCi/g
t= 0.OOOE+00 1.OOOE+00 3.OOOE+00 1.OOOE+01 3.000E+01 l.OOOE+02 3.OOOE+02 l.OOOE±03

U-234
U-234
U-234

0Th-230
Th-230
Th-230

ORa-226
Ra-226
Ra-226

0Pb-210
Pb-210
Pb-210

0u-235
OPa-231
OAc-227
0U-238
U-238
U-238

u-234
U-238
ES(j) :
u-234
u-238
ZS(j) :
U-234
U-238
Zs(j):
U-234
U-238
ZS(j):
U-235
U-235
u-235
U-238
U-238
ES(j)

1. 000E+00
9. 999E-01

1. 000E+00
9. 999E-01

1.000E+00
9. 999E-01

1. 000E+00
9. 999E-01

1. 000E+00
1. 000E+00
1. OOOE+00
5.400E-05
9. 999E-01

4. 920E+01
0. 000E+00
4. 920E+01
0. OOOE+00
0. 000E+00
0. 000E+00
0. 000E+00
0. 000E+00
0. 000E+00
0. OOOE+00
0. 000E+00
0. 000E+00
2 200E+00
0 000E+00
0 000E+00
2 624E-03
4. 860E+01
4. 860E+01

4. 920E+01
1.378E-04
4. 920E+01
4.429E-04
6.201E-10
4.429E-04
9.592E-08
8. 953E-14
9.592E-08
9. 862E-10
6. 914E-16
9. 862E-10
2. 200E+00
4.655E-05
7. 331E-07
2 .624E-03
4. 859E+01
4. 860E+01

4. 919E+01
4 132E-04
4 919E+01
1. 329E-03
5 580E-09
1 329E-03
8. 629E-07
2. 417E-12
8. 629E-07
2. 621E-08
5. 531E-14
2 .621E-08
2 .200E+00
1. 396E-04
6. 459E-06
2. 624E-03
4. 859E+01
4. 859E+01

4. 917E+01
1. 377E-03
4. 917E+01
4.427E-03
6. 199E-08
4.428E-03
9. 576E-06
8.941E-11
9.576E-06
9.200E-07
6.539E-12
9.200E-07
2. 199E+00
4. 652E-04
6. 676E-05
2. 623E-03
4. 857E+01
4. 857E+01

4. 912E+01
4. 126E-03
4. 912E+01
1. 327E-02
5. 574E-07
1. 327E-02
8. 588E-05
2 407E-09
8.588E-05
2 149E-05
4.711E-10
2. 149E-05
2 .196E+00
1. 394E-03
4. 956E-04
2. 620E-03
4 852E+01
4. 852E+01

4.892E+01
1.370E-02
4. 893E+01
4.414E-02
6. 176E-06
4.4 15E-02
9. 423E-04
8. 823E-08
9. 424E-04
5. 236E-04
4 .109E-08
5. 237E-04
2. 188E+00
4. 624E-03
3. 228E-03
2. 610E-03
4 .833E+01
4 .833E+01

4. 836E+01
4.064E-02
4. 840E+01
1. 315E-01
5. 514E-05
1. 316E-01
8. 185E-03
2. 313E-06
8. 187E-03
6. 643E-03
1. 716E-06
6. 645E-03
2. 164E+00
1.369E-02
1. 224E-02
2. 582E-03
4. 780E+01
4.781E+01

4. 644E+01
1. 302E-01
4.657E+01
4.284E-01
5.955E-04
4.290E-01
8. 058E-02
7. 746E-05
8.0 66E-02
7.589E-02
7. 068E-05
7.596E-02
2. 083E+00
4. 360E-02
4 .214E-02
2 484E-03
4. 601E+01
4. 601E+01

THF(i) is the thread fraction of the parent nuclide.
ORESCALC.EXE execution time = 1.27 seconds
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1.0 INTRODUCTION

This report presents the results of a baseline radiological study conducted for the Dewey-
Burdock uranium in situ recovery (ISR) Project site owned by Powertech (USA), Inc. The work
was performed by Environmental Restoration Group (ERG) under contract to Knight Piesold and
Company (Knight Piesold) in accordance with the Baseline Radiological Sampling Plan, herein
referred to as the Sampling Plan (ERG, 2007). The work was performed between August 2007
and August 2008 to obtain a radioactive materials license from the U.S. Nuclear Regulatory
Commission (NRC).

1.1 Description of the Project

The approximately 1,000-acre project site is a sparsely populated region of open rangeland
north of the city of Edgemont, South Dakota as shown in Figure 1-1. It is located in Fall River
and Custer Counties on the southwest flank of the Black Hills uplift. It is part of the northern
extension of the Edgemont uranium district discovered in the 1950s. The eastern portion of the
site includes historic open pit surface uranium mines that have not been reclaimed. This is area is
referred to as the surface mine area in this report.

The general process of uranium in situ recovery will involve the oxidation of uranium from its
reduced state within the rollfront using a leaching solution (lixiviant) such as gaseous oxygen,
hydrogen peroxide and gaseous carbon dioxide to solubilize the uranium ion causing it to go into
solution in the ore bearing aquifer. Once solubilized, the uranium will be pumped to the surface
where it is complexed onto ion exchange resins, then eluted and precipitated before drying and
packaging. Mining units will include wellfields consisting of injection, recovery and monitoring
wells. A central processing plant will be constructed on the site to recover and package the final
product.

Figure 1-2 shows the site, including the roll fronts near the towns of Dewey and Burdock, the
main permit and surface mine areas, and an anomalous area of elevated radioactivity in the north
portion of the main permit area.

1.2 Purpose and Scope

This report provides baseline radiological data for surface soils (0-5 and 0-15 centimeters [cm]),
subsurface soils to a depth of 1 meter, vegetation, locally grazed livestock, direct radiation,
radon-222 in air; and radon-222 flux rates representative of the Dewey-Burdock property.

Field investigations, sample collection, and other quality-related work performed were conducted
in accordance with applicable ERG standard operating procedures (SOPs), listed below:

* SOP .010 Radon Flux Cannister Deployment

* SOP 1.22 Determining the Concentration of Airborne Radioactive Particles

* SOP 1.05 Calibration of Scaler, Ratemeters

ERG Baseline Radiological Investigation Report
Dewey-Burdock Project January 29, 2009



" SOP 1.51 Correlation between Gamma-Ray Count Rate and Exposure Rate

* SOP 2.02 General Equipment Decontamination

* SOP 2.07 Function Check of Equipment

* SOP 2.09 Correlation between Gamma-Ray Measurements and Radium-226 in Soil

* SOP 3.02 Sample Control and Documentation

* SOP 5.01 Setup and Operation of Trimble Pro XRS GPS Receiver with Trimble TSCe
Datalogger

* SOP 5.02 Download, Correction, and Export of GPS Survey Data

" SOP 5.06 Creating, Uploading, and Navigating to Waypoints

* SOP 7.08 Surface and Shallow Subsurface Soil Sampling

* SOP 7.09 Vegetation Sampling

2.0 SCOPE OF BASELINE FIELD INVESTIGATION

2.1 Overall Scope of Project

The baseline radiological field investigations consisted of the following activities:

* Performing a Global Positioning System (GPS)-based gamma survey at 100 to 500 meter
transects spanning the permit area;

* Performing a second GPS-based gamma survey of two, collective land application areas
at 100 meter transects;

* Collecting surface soil samples (0-15 cm) at 75 randomly selected and at 5 biased
locations;

* Collecting subsurface soil samples at nine randomly selected locations taken at depth
intervals of 15-30 cm and 30-100 cm;

* Collecting surface (0-15 cm) and subsurface samples at the same depth intervals at 17
randomly selected locations in the land application areas;

* Monitoring radionuclide concentrations in air at one background and seven additional Air
Monitoring Stations (AMS) locations;
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* Collecting shallow (0-5 cm) surface soil and vegetation samples at each AMS;

* Monitoring radon concentrations in ambient air;

* Taking radon flux measurements at nine locations coinciding with the subsurface
samples;

* Monitoring exposure rates, using a High Pressurized Ion Chamber (PIC) and
thermoluminescent detectors (TLDs); and

" Collecting three samples of locally grazed livestock.

Table 2-1 summarizes the scope of the field investigation. All soil, vegetation, and air particulate
samples were shipped under chain-of-custody to a National Environmental Accreditation
Conference-certified laboratory, Energy Laboratories in Casper, Wyoming.

The units reported in the body, tables, and figures of this document vary. NRC Regulatory Guide
4.14, Radiological Effluent and Environmental Monitoring at Uranium Mills has specific
requirements for unit reporting in tables. For example, NRC Regulatory Guide 4.14 recommends
that radionuclide soil concentrations be reported in units of microcuries per gram.(ýtCi/g). Where
applicable, the tables adopt this unit. The main body of the report, however, adopts the unit
picocuries per gram (pCi/g) for this parameter, as this unit is used more generally and
consistently by the uranium industry and public.

3.0 GPS-BASED GAMMA-RAY (DIRECT RADIATION) SURVEYS

This section documents the results of the baseline direct radiation (gamma-ray) survey of the
Dewey-Burdock property conducted in September 2007. An introduction to the survey methods
is followed by a discussion of the results.

3.1 GPS Survey Methods

A GPS-based gamma survey was conducted over the main permit and surface mine areas of the
Dewey-Burdock Uranium Project from September 13-27, 2007 and completed on July 14, 2008.
Unshielded 2"x 2" sodium iodide (Nal) detectors were coupled to a ratemeter/scaler (set in
ratemeter mode) and a Trimble Pro XRS GPS Receiver with Trimble TSCe Datalogger. Survey
transects were spaced at approximately 500-meter intervals in the main permit area and 100
meters in the surface mine area. The transect spacing was reduced in the surface mine area in
anticipation of finding a greater variation in gamma-ray emissions, due to historical mining in
the area. The survey speed was maintained between 2 and 5 feet per second with x- and y-
coordinates and gamma-ray count rates recorded every second. The detector height was held
relatively constant at approximately 18 inches above ground surface. Depending on the terrain,
field personnel surveyed using ATVs or by walking with the equipment in backpacks.
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A second GPS-based gamma survey was conducted over the land application areas from July 17-
19, 2008, using the Ludlum gamma-ray detection system described above with the same
response characteristics as used in the initial survey. The scanning speed and detection height
were unchanged from the initial survey and the transect spacing was 100 meters.

The function of survey instruments was checked at the beginning and end of each work day
using a National Institute of Standards and Technology-traceable cesium-I137 source. Calibration
Sheets and function check data are provided in Appendix A.

3.2 Observed Gamma-Ray Count Rates

The gamma-ray count rate data were first evaluated as an entire set and then subdivided into the
main permit (the entire data set less the surface mine area) and surface mine areas.

The observed gamma-ray count rates are presented as colors representing ranges of counts in
Figure 3-1. This figure was developed using ArcView Geographic Information System (GIS),
Version 9.3. Table 3-1 presents summary statistics for each data set. The difference between the
median and mean count rates is the first indication of skewness in each of the data set. The count
rate data are presented as histograms in Figures 3-2a through 3-2f. Neither the entire data set nor
the main permit and surface mine area data sets pass the Anderson-Darling Normality Test at a
95 percent level of significance. That is, the data sets are not normally distributed. Additional
tests of the data sets indicated that none of them followed a lognormal or exponential
distribution. Furthermore, normalizing data transformations were conducted and the transformed
data did not follow standard distributions. For these reasons, data analysis and summaries were
performed using non-parametric statistical methods, which are less sensitive to extreme
observations typical of skewed data distributions.

The median and interquartile range (IQR) are non-parametric measures of central tendency and
variability, respectively. The IQR is the difference between the first (QI) and third (Q3)
quartiles, i.e., 25 and 75 percent of the data area less than QI and Q3, respectively. Any datum
that is outside the range of 1.5 times the IQR lower than QI and 1.5 times the IQR higher than
Q3 is considered an outlier. Extreme outliers, or extremes, are those exceeding three times the
IQR to the left and right from the first and third quartiles respectively (Ott and Longnecker,
2001).

3.2.1 Entire Data Set

The summary statistics of the GPS-based gamma-ray survey are listed in Table 3.-1. The median
of the gamma-ray count rates for the overall data set was 12,687 counts per minute (cpm). Field
personnel collected 157,075 readings ranging from 5,550 to 460,485 cpm.

3.2.2 Main Permit Area

As shown in Table 3-1, the median gamma-ray count rate for the main permit area data set was
12,664 cpm for 71,148 observations. The IQR was 2,539 cpm. The count rates ranged from
5,883 to 171,243 cpm.
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Low outliers in the main permit area data set, count rates below 7,790 cpm, appear to be limited
to two clusters. High outliers in the data set, count rates exceeding 17,946 cpm, appear to be
limited to an approximately 600-acre located at the north end of the main permit area. The area is
identified as an anomalous area on Figure 3-1.

Approximately 0.2 and 3 % of the gamma-ray count rates observed in the main permit area are
comprised of low and high outliers, respectively.

The majority of high outliers are located in the north section of the main permit area. The source
of these anomalous gamma-ray count rate data has not been characterized. The count rates
ranged from to 8,863 to 22,130 cpm and the median was 15,503 cpm.

High outliers also occur in the southeast portion of the main permit area. The elevated count
rates occur near an artesian well and associated localized discharge. This area is identified on
Figure 3-1.

3.2.2 Surface Mine Area

In the surface mine area, the gamma-ray count rates ranged from 5,550 to 460,485 cpm and the
median was 12,717 cpm. The IQR was 3,658. In general, clusters of higher readings are
associated with open pits, waste rock, and drainages in the surface mine area. Low and high
outliers in this area are gamma-ray count rates below 5,638 cpm and exceeding 20,270 cpm,
respectively. Approximately 0.004 and 9 % of the gamma-ray count rates observed in the surface
mine area are low and high outliers, respectively.

3.2.3 Discussion

Given the greater variability in the surface mine area data and the assumption that elevated areas
of activity are indicative of statistically significant differences in the data sets, the variations in
the main permit and surface mine area data sets were compared using Levene's Test for Equal
Variance, a non-parametric statistical test. The Levene's Test was also used to compare the
variances of the main permit and anomalous north area gamma-ray count rates.

The null hypothesis in this case is that the two variances are equal. The results of the Levene's
Test indicate that the null hypothesis can be rejected at the level of 95 percent significance level.
That is, there is sufficient evidence for the variances in the main permit and surface mine area
gamma-ray count rates being distinct. The variances in the main permit anomalous area are also
distinct.

Based on the above information, it is clear that the surface mine area in the eastern quarter of the
site exhibits radiological impacts from historic and/or current anthropogenic activities within the
area. In addition, gamma-ray count rates in the anomalous north area also are clearly distinct
from those in the wider main permit area. The precise sources of the differences are not relevant
in the context of this investigation since they are part of the baseline or background radiological
characteristics of the site.
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3.2.4 Land Application Areas

The summary statistics of the GPS-based gamma-ray survey of the Dewey and Burdock land
application areas are listed in Table 3-2. The gamma-ray count rates obtained in the main permit
area are listed in the table to facilitate comparison between the land application areas and the
larger area in which they occur. The data are shown as ranges of count rates on Figure 3-3.

Gamma-ray count rates in the land application areas are similar to those obtained in the larger
main permit area. In the Dewey land application area, the median of the gamma-ray count rates
was 12,523 cpm. Field personnel collected 23,480 readings ranging from 6,798 to 20,422 cpm.
In the Burdock land application area, the median of the gamma-ray count rates was 12,232 cpm.
Field personnel collected 13,647 readings ranging from 8,498 to 24,248 cpm.

4.0 BASELINE RADIOLOGICAL INVESTIGATION SOIL SAMPLING

This section presents the results of the baseline soil sampling conducted in October 2007 and
July 2008. Baseline soil sampling in the land application areas is included. Table 2-1 summarizes
the Dewey-Burdock baseline soil sampling program.

4.1 Sampling Strategy and Methods

The soil sampling strategy for the Dewey-Burdock site consisted of biased and random sampling
at the eight AMS (Figure 4-1), a set of 80 additional locations (Figure 4-2), and 17 locations in
the land applications areas (Figure 4-3).

Shallow (0-5 cm) surface soil samples were collected at the eight AMS locations (the seven
surrounding and one background locations shown on Figure 4.1). The offsite AMS is located
approximately 3 miles west of the site.

Biased samples were collected at 5 of the set of 80 locations, the remainder was placed
randomly, using Visual Sampling Plan, Version 5.0. The biased samples were obtained in the
surface mine area and selected to bound the upper range of radionuclide concentrations. The five
biased samples are not sufficient to characterize radium-226 concentrations in impacted areas.

The additional 80 surface soil samples were collected from 0 to 15 cm below ground surface.
Seventy one of these samples were collected using a hand shovel. A hand auger was used to
collect samples at 0 to 15, 15 to 30, and 30 to 100 cm at nine of the 80 locations.

The 17 land application soil samples were placed randomly, using Visual Sampling Plan,
Version 5.0. With one exception, the samples were collected from 0 to 15, 15 to 30, and 30 to
100 cm below ground surface, using a hand auger. The exception occurred due to refusal
encountered in one borehole.
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All samples were analyzed for radium-226. Ten of the set of 80 samples were also analyzed for
natural uranium, lead-210, and thorium-230. Thirteen duplicates were collected in the set of 80
samples: 1 with the surface set and two with the subsurface set. All duplicate samples in this set
were analyzed for radium-226 while two were also analyzed for natural uranium, thorium-230,
and lead-210.
All of the samples collected from the land application area were analyzed for radium-226,
natural uranium, thorium-230 and lead-210. Duplicate samples were collected at one location for
the three depth intervals and analyzed for the same radionuclides.

The analytes and corresponding analytical methods were:

* Radium-226 via gamma spectroscopy or radon emanation: U.S. Environmental
Protection Agency (EPA) Methods 901.1 and 903.1, respectively. Prescribed Procedures
for Measurement of Radioactivity in Drinking Water (EPA/600/4-80-032), August, 1980.
The majority of radium-226 analyses were performed using EPA Method 901.1.

* Thorium-230: EPA 907.0 Prescribed Procedures for Measurement of Radioactivity in
Drinking Water (EPA/600/4-80-032), August, 1980.

* Natural Uranium: EPA 6020 ICP-MS, Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods (SW-846), June, 2007

* Lead-21 0: EPA 909.OM Prescribed Procedures for Measurement of Radioactivity in
Drinking Water (EPA/600/4-80-032), August, 1980.

4.2 Analytical Results for Soil Samples

Table 4-1 presents the radionuclide concentrations in soil samples collected as part of the
baseline radiological investigation. The radium-226 results described in this section are those
determined using only EPA Method 901.1.

Samples are identified as follows, with duplicates labeled as "dup":

* AMS: air monitoring station

* SMA: surface mine area

* MPA: main permit area

* NEA: northeast area

" RFA: roll front area

* LAN: land application area north (Dewey)

* LAS: land application south (Burdock)
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The laboratory analytical data reports are provided in Appendix B.

4.3 Analysis of Concentration of Radium in Soil

The purpose of the following analysis is to determine the baseline distributions of radium-226
concentrations in site soils.

4.3.1 Surface Soil Concentrations in Overall Data Set

In the set of 80 surface samples, the mean and median radium-226 concentrations are 2.9 and 1.3
pCi/g, respectively. QI and Q3 are 1.1 and 1.7 pCi/g, respectively (Table 4-1). The IQR is 0.6.
The mode is 1.1 pCi/g (12 observations). One result (0.45 pCi/g, Sample Location SMA-l18) was
a low outlier. Thirteen values exceeded 2.3 pCi/g, the cutoff for high outliers.

The soil data were fitted to normal and lognormal distributions. The p-values for both
distributions are less than 0.005, indicating that at a 95% confidence level (p = 0.05), the
distributions are non-normal and non-lognormal.

Considering that the data do not fit normal or lognormal distributions, and clear differences in
the gamma-ray count rates obtained in the surface mine and main permit areas are indicative of
differences in the levels of gamma-emitting radionuclides therein, the set of surface soil data was
divided into surface mine and main permit area subsets, as discussed in the following sections.

4.3.2 Surface Soil Concentrations in Surface Mine Area

Twenty-five surface soil samples were collected in the surface mine area. The mean and median
radium-226 concentrations in the surface mine area are 5.9 and 1.4 pCi/g respectively. QI and
Q3 are 1.0 and 2.75 pCi/g, respectively. The IQR is 1.75. The mode is 1.0 pCi/g (3
observations).

The data were compiled into a histogram and fitted to a normal distribution and a lognormal
distribution. When tests for goodness of fit were applied to the distributions, the associated p-
values were both less than 0.005 for the normal and lognormal distributions. These low p-values
denote the hypotheses that the data came from a normal distribution or a lognormal distribution
are rejected at a 95% confidence level.

There are five values exceeding 5.9 pCi/g, the cutoff for outliers. The outliers are the radium-226
concentrations in the five biased samples, all collected in the surface mine area. All of the other
samples (75 of 80) were placed randomly in undisturbed areas. The five biased samples are not
sufficient to characterize radium-226 concentrations in impacted areas.

With the outliers omitted from the surface mine area data set, the process of fitting-its histogram
was repeated. The resulting p-values were 0.006 (for normal distribution) and 0.418 (lognormal
distribution). The p-value for the data being a lognormal distribution is greater than 0.05, thus the
distribution is accepted as lognormal, with statistical significance.
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The central tendency and variability of a lognormal distribution are best represented by the
geometric mean and geometric standard deviation, each of which is 1.3 pCi/g radium-226 in the
case of the surface mine area data set. The data lie within a population range of 1.3/1.32 to
1.3* 1.32, or 0.76 to 2.2 pCi/g.

4.3.3 Surface Soil Concentrations in Main Permit Area

Fifty-five surface soil samples were collected in the main permit area. The data were compiled
into a histogram and fitted to normal and lognormal distributions. When tests for goodness of fit
were applied to the distributions, the associated p-values were both less than 0.005. These low p-
values denote the hypotheses that the data came from a normal or lognormal distribution are both
rejected at a 95% confidence level.

The mean and median radium-226 concentrations in the main permit area are 1.5 and 1.3 pCi/g
respectively. QI and Q3 are 1.1 and 1.7 pCi/g, respectively. The IQR is 0.6 pCi/g. There are
three values exceeding 2.6 pCi/g, the cutoff for outliers in the main permit area data set. With the
outliers omitted from the main permit area data set, the process of fitting its histogram was
repeated. The results of fitting the histogram without the possible outliers were p-values of less
than 0.005 (normal distribution) and 0.068 (lognormal distribution). The p-value for the data
being a lognormal distribution is greater than 0.05, thus the distribution is accepted as lognormal,
with statistical significance.

The geometric mean and geometric standard deviation of the set of main permit area radium-226
concentrations are each 1.3 pCi/g. The data lie within a population range of 1.3/1.32 to 1.3*1.32,
or 0.76 to 2.2 pCi/g.

4.3.3.1 North Section of Main Permit Area

It was stated above that elevated gamma-ray count rates were observed in an approximately 600-
acre area located at the north end of the main permit area. Considering that the elevated levels
are likely due to relatively higher increased levels of one or more gamma-emitting radionuclides,
radium-226 concentrations in soil samples collected from this area were evaluated.

Eight surface soil samples were collected in this area (MPA-ROI, NEA-R02, NEA-R03, NEA-
R04, NEA-R05, RFA-03, RFA-06, and RFA-17). One of these samples was considered an
outlier of the main permit area data set (NEA-R05).

There are too few soil samples collected in this area to characterize it statistically. However, the
gamma-ray count rates therein differ from the main permit area, with statistical significance.

4.3.4 Surface Soil Concentrations in Land Application Area Soils

Radium-226 concentrations in surface soils in the land application areas are summarized as
follows:
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" In both areas, radium-226 concentrations ranged from 0.7 to 4.4 pCi/g, with a median of
0.9 and average of 1.1 pCi/g.

" The median radium-226 concentration in the Dewey land application area was 1.0 pCi/g.

* The median radium-226 concentration in the Burdock land application area was 0.8
pCi/g.

4.3.5 Discussion

Although the distributions of the main permit and surface mine area radium-226 concentration
data sets are similar, the gamma-ray count rate distributions in these two areas differ, with
statistical significance. The gamma-ray count rates observed in the anomalous portion of the
main permit area also differ from the main permit area.

4.4 Subsurface Soil Sampling Results

Table 4-1 lists the subset of subsurface biased samples that were collected at depth in the Dewey
and Burdock roll front areas: RFA-B01, RFA-1302 RFA-B13 RFA-B15, RFA-B17, RFA-B21,
RFA-B30, RFA-B36, and RFA-1337. Subsurface radium-226 concentrations in these samples,
ranging from 0.7 to 5.6 pCi/g, are comparable to those observed in the associated 0 to 15 cm
surface samples in the samples. There is no apparent trend with depth.

Subsurface radium-226 concentrations in the land application areas can be summarized as
follows:

* Radium-226 concentrations range from 0.4 to 4.1 pCi/g, with a median of 0.9 pCi/g.

* Radium-226 concentrations in the Dewey land application area have a median of 1.2
pCi/g.

* Radium-226 concentrations in the Burdock land application area have a median of 0.8
pCi/g.

The subsurface results in both land application areas are comparable to those observed in the 0 to

15 cm surface samples in the samples. There is no apparent trend with depth.

4.5 Other Radiological Parameters

Table 4-1 summarizes the analytical results for all samples analyzed for the extended suite of
radiological parameters (all locations and depths combined). Table 4-2 summarizes the
concentrations of all radionuclides by depth interval. Arithmetic and geometric means and
standard deviations can be used to compare normal and lognormal distributions, respectively.
Medians can be used to compare non-parametric distributions. A positive relationship between

ERG 10 Baseline Radiological Investigation Report

Dewey-Burdock Project January 29, 2009



radium-226 concentrations and concentrations of natural uranium, thorium-230, and lead-210 is
apparent at all depths. At 0 to 15, 15 to 30, and 30 to 100 cm:

" Radium-226 concentrations are 1.0 (median), 1.0 (median) and 1.1 (geometric mean)
pCi/g.

* Thorium-230 concentrations are 0.6 (mean), 0.5 (median) and 0.7 (mean) pCi/g.

* Natural uranium concentrations are 1.0 (mean), 1.0 (median) and 1.2 (geometric mean)
pCi/g.

* Lead-210 concentrations are 1.2 (mean), 1.1 (median) and 0.9 (mean) pCi/g.

The concentrations of uranium, lead-210, and thorium-230 are consistently lower in the Burdock
than in the Dewey Land Application Area, indicating that the lower radium-226 concentration in
Burdock is not a laboratory artifact.

4.6 Soil Data Quality

4.6.1 Analysis of Duplicate Samples

This section briefly summarizes the results of the quality control (QC) samples collected for the
baseline soil sampling program. The results of this QC effort are documented in Table 4-3,
which lists the analytical results for each duplicate pair along with corresponding errors and
lower limits of detection (LLDs). Table 4-3 documents associated comparisons, presenting the
corresponding RPD (in the case of natural uranium) and/or Replicate Error Ratio (RER) for each
QC pair. The calculation of RPDs and RERs is a standard technique used to evaluate laboratory
precision.

The RPD is calculated as follows:

RPD =IA-
A+B

2

Where A and B are the sample and duplicate results, respectively.

The RER is calculated as follows:

RER IS-RI
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Where S and are the sample and duplicate concentrations, respectively. Es and ER are the sample
(Es) and duplicate errors (ER). The factor of 0.15 accounts for any inherent systematic error
which cannot be quantified.

The acceptance criteria are an RPD and RER of less than 40 and 1 percent for data above the
minimal detectable concentration (MDC), respectively, as established in a Quality Assurance
Project Plan (QAPP) (ERG 2006).

This data set shows four cases where the RER for lead-210 was greater than I and five cases
where the RPD exceeded 40. There are three cases where the RER for radium-226 is exceeded.

The consequences of the few results exceeding the acceptance criteria are minimal since in each
case the concentrations are low. In addition, lead-2 10 largely has no impact when addressing the
impact of the baseline radiological characteristics of the site and potential impacts from site
operations.

There is close agreement for all other analytical results reported for each duplicate pair collected
for all parameters. Overall, duplicate results are generally comparable for the majority of QC
samples collected. Considering the low level of radioactivity observed in most of the QC pairs,
the laboratory performance on blind duplicates is satisfactory.

4.6.2 Limits of Detection

A summary of the results with respect to reporting limits and minimum detectable concentrations
(MDCs) is as follows:

" The radium-226, lead-210, and thorium-230 LLDs (reported as MDCs or reporting limits) in
the NEA, MPA, RFA, and SMA soil samples were all 1*10-7 ý,Ci/g.

" The natural uranium LLDs in the NEA, MPA, RFA, and SMA samples ranged from 1.7* 108
to 2.0* 108 [LCi/g.

" None of the results NEA, MPA, RFA, and SMA samples were below their respective LLDs.

* The lead-210 LLDs for the LAN and LAS samples ranged from 1.9*10-6 to 3*8*10-6 jtCi/g.
In all but one case, the lead-2 10 results were lower than their respective LLDs.

* The radium-226 LLDs for the LAN and LAS samples ranged from 4.0*10-8 to 1.0*10-7

pCi/g. All of the LAN and LAS results exceeded their respective LLDs.

* The thorium-230 LLD for the LAN and LAS samples was 1.0*10-7 yCi/g. Results for 17 of
the 53 (surface and subsurface) samples were reported below 1.0*10 •CCi/g.

* The natural uranium LLD for the LAN and LAS samples was 7.0*10-9 pCi/g. All of the
results exceeded the LLD.
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The LLD recommended in RG 4.14 for natural uranium, thorium-230, radium-226, and lead-210
in soils is 2*10-7 jiCi/g. The only case for which the guidance values were not attained was the
LLD for lead-210 in the LAN and LAS samples.

5.0 RADIUM-226 ESTIMATES BASED ON GAMMA-SOIL CORRELATION

To estimate site-wide radium-226 concentrations at each of the GPS-based gamma survey points,
a gamma-soil radium correlation was established by performing a regression between the surface
soil analytical results documented in Section 4 for the 80 surface (0 to 15 cm) soil samples and
one-minute integrated direct radiation measurements collected at each of these locations prior to
sample collection. The measurements were collected with the same Ludlum 44-10/2221 2-in by
2-in sodium iodide gamma detection systems used in the GPS-based gamma survey. The
measurements are listed in Table 4-1.

Two linear correlation iterations were performed to derive the site-wide gamma-soil radium
correlation used as the basis for the soil radium-226 values plotted in Figures 5-1 and 5-2. The
first attempt included all 80 data points, followed by the use of a truncated data set that excluded
outlying data.

Figure 5-1 displays a plot of concentrations of radium in soil over 1-minute counts of gamma
radiation (all 80 points). Overlaid on the plot are a linear fit and its 95% predicted interval. The
linear fit of the data resulted in an R2 of 0.75, denoting that 75% of the variability of the data is
accounted for by the linear fit. The equation of the linear fit is:

[Radium-226] = -0.87+0.0002 x Gamma Count Rate

Where [Radium-226] is the predicted concentration based on the gamma-ray count rate in cpm.

While the R2 determines that the linear fit is a fair model for all the data, it appears that outliers
and large values of radium-226 are increasing the slope of the line, resulting in an over
prediction of radium-226 concentrations. The regression analysis was repeated after removing
the five outlying radium-226 results from the surface mine area data set. The data without the
five outliers are shown in Figure 5-2 and the equation of the linear fit is:

[Radium-226] = -1.04+0.000187 x Gamma Count Rate

This model has an R2 of 0.43, denoting a poor fit, the model accounting for 43 percent of the
variance in the data set.

The two equations predict slightly different radium-226 concentrations. Using an arbitrary
gamma count rate of 10,000 cpm in both equations yields predicted radium-226 concentrations
of 1.1 pCi/g in the first case and 0.83 pCi/g with the five outliers removed.

Using the latter equation, soil radium-226 concentrations were estimated for each discrete
gamma survey measurement. These data were then interpolated as reflected in Figure 5-3, using

ERG 13 Baseline Radiological Investigation Report

Dewey-Burdock Project January 29, 2009



a grid block averaging method. The smallest sized grid block that fits within the survey transects
without missing data coverage is 700x700 ft. Table 5-1 lists summary data for the predicted
radium-226 concentrations in each of the major areas.

Of the 1,015 grid blocks covering the entire permit area, the majority (approximately 78 percent)
of the interpolated surface radium-226 concentrations is less than 1.5 pCi/g. In the overall data
set, the median predicted radium-226 concentration is 1.1 pCi/g and the range is 0.0 to 24.9
pCi/g. In the main permit area (excluding the anomalous area), the median predicted radium-226
concentration is 0.0 pCi/g and the range is 0.0 to 9.0 pCi/g. In the surface mine area, the median
predicted radium-226 concentration is 1.5 pCi/g and the range is 0.0 to 24.9 pCi/g. In the
anomalous portion of the main permit area, the median predicted radium-226 concentration is 1.4
pCi/g and the range is 0.0 to 2.3 pCi/g.

It is important to acknowledge that discrepancies between measured soil radium-226
concentrations reported by the laboratory and corresponding radium-226 concentrations
estimated by gamma surveys are inevitable in a characterization survey of this nature and
magnitude, given the heterogeneity of the site (at least in some areas) and differing detector-
source geometry at various sample/survey locations.

At the same time, Figure 5-3 shows that without a gamma survey, reliance on a random soil
sampling program alone would not have identified elevated areas of radioactivity at the site.

6.0 RADON FLUX MEASUREMENTS

This section documents the results of pre-operational radon-222 (radon) flux measurements and

ambient air monitoring.

6.1 Radon Flux Measurements

The Sampling Plan specified that three rounds of radon flux measurements would be taken to
characterize pre-operational conditions in accordance with NRC Regulatory Guide 4.14. The
following documents the results of the three rounds of measurements taken in September 2007;
and April and July 2008.

Radon flux rates were measured at nine locations on three occasions in the Dewey and Burdock
roll front areas. The locations are shown on Figure 4-1. The locations coincide with the nine soil
samples collected from 0 to 100 cm below ground surface (not in land application areas).

The first round of flux canisters was deployed on September 26, retrieved on September 27, and
analyzed on September 28, 2007. The second round of flux canisters was deployed on April 20,
retrieved on April 21, and analyzed on April 22, 2008. The third round of flux canisters was
deployed on July 14, retrieved on July 15, and analyzed on July 16, 2008. The canisters were
analyzed using EPA Test Method 1 15, Monitoring for Radon-222 Emissions (40 Code of
Federal Regulations [CFR] 61, Appendix B) . Results are documented in the Table 6-1.
Sampling for the three periods yielded average flux rates of 1.22, 0.74, and 1.5 picocuries per
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meter squared second (pCi/m 2-s), respectively. Flux rates ranged between 0.68 and 1.77 pCi/m 2-s
in Fall 2007, 0.28 and 1.33 pCi/m2 -s in Spring 2008 and 0.48 and 2.38 pCi/m 2-s in Summer
2008.

These values are one to two orders of magnitude below the National Emissions Standards for
Hazardous Air Pollutants (NESHAPS) requirements of 20 pCi/mZ-s specified in 10 CFR 40,
Appendix A, Criterion 6. Although the latter requirement applies to tailings and thus is not
directly germane to this characterization, it is useful as a context to demonstrate the relatively
low magnitude of baseline radon flux rates measured at the site.

Completed radon flux measurement forms are provided in Appendix C.

7.0 VEGETATION CHARACTERIZATION

This section documents the results of the first round of vegetation sampling conducted for the
baseline radiological characterization.

7.1 Sampling Methods and Analytes

One vegetation sample was collected at each AMS in August, 2007; and April and July, 2008.
The samples were collected using grass clippers and placed in large plastic lawn bags, labeled
appropriately, and stored in a laboratory supplied cooler until transferred to the laboratory. The
analytes and corresponding analytical methods were the same as those used for soil. Polonium-
210, determined using a laboratory-specific digestion and alpha spectrometry method, was added
to the analytical suite (Energy Laboratories, 2008).

7.2 Results

Table 7-1 presents the results of the vegetation sampling. There appear to be no temporal or
spatial trends in the data. The following list is a summary of the averages for the set of samples:

* Radium-226 concentrations ranged from 0.02 to 0.09 pCi/g, averaging 0.05 pCi/g.

* Natural uranium concentrations ranged from 0.01 to 0.04 pCi/g, averaging 0.02 pCi/g.

* Thorium-230 concentrations ranged from 0.01 to 0.03 pCi/g, averaging 0.02 pCi/g.

* Lead-210 concentrations ranged from 0.6 to 1.7 pCi/g, averaging 1.2 pCi/g.

" Polonium-210 concentrations ranged from 0.08 to 0.23 pCi/g, averaging 0.15 pCi/g.

Analytical errors associated with the reported concentrations results are high, relative to the
reported means.
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With the exception of lead-210, radionuclide concentrations in the vegetation samples are one to
orders of magnitude lower than those in the corresponding shallow (0 to 5 cm) soil samples.
There are no apparent spatial or temporal patterns in the vegetation.

8.0 AIR MONITORING

This section documents the results of baseline radiological air monitoring, which was comprised
of two tasks: high volume particulate and radon sampling.

Eight Hi-Q Model HVP-4200AFC high volume air samplers were established within and
surrounding the proposed permit area. The samplers operated continuously from August 13,
2007 to August 13, 2008. The locations of the air samplers are shown on Figure 4-1.

Passive track etch detectors were placed at each of the eight AMS locations and an additional
eight biased locations to measure radon-222 concentrations in air. For QC purposes, one
duplicate detector was placed at each of two locations during each sampling event. The locations
of the passive radon detectors are also shown on Figure 4-1.

8.1 Sampling Methods and Analytes

8.1.1 High Volume Air Sampling

Airborne particulates were collected using the Hi-Q high volume air samplers. The samplers
operated nearly continuously from August 2007 to August 2008. The locations of the air
samplers are shown on Figure 4-1.

Each high volume air sampler was equipped with an 8-in. by 10-in. 0.8 micron glass fiber filter
paper. The air filters were collected approximately bi-weekly, prior to saturation, from each of
the eight air samplers. Flow rate and total flow data were recorded at the same time. Over the
course of 351 days, the filters were collected as follows:

" Period 1: August 13 to October 2, 2007

" Period 2: October 2, 2007 to January 4, 2008

* Period 3: January 4 to April 1, 2008.

* Period 4: April 1 to July 9, 2008

" Period 5: July 9 to August 13, 2008

The filters were composited and digested by the external analytical laboratory. The samples were
analyzed for radium-226, thorium-230, natural uranium, and lead-210, using the same methods
as listed for the soil samples.
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The laboratory data were reported in units of picocuries per filter composite (pCi/f). The data
were converted to units of micocuries per milliliter (pCi/ml), as follows:

Concentration, pCi / ml = Filter Concentration (1 * 10-12)
Total Flow

The units of total flow and filter concentration in the equation are cubic meters and pCi/f,
respectively. The resulting concentrations for each radionuclide and high volume sampler were
compared to effluent concentration limits listed in Table 2 of 10 CFR 20 Appendix B and
reported in Table 8-1 as percentages of the respective effluent limits. The most conservative
effluent limits were applied to thorium-230 (3*10-12 liCi/ml) and lead-210 (6* 1013 LiCi/ml). The
Class D and W limits were applied to natural uranium (3*10-12 piCi/ml) and radium-226 (9*10-13

ýtCi/ml), respectively.

8.1.2 Ambient Radon

Radtrak passive radon-222 (track etch) detectors were used to determine ambient radon
concentrations in air.

The detector measures average radon concentrations in air over the measurement period. The
results are reported in picocuries per liter (pCi/L).

With an overlap in time across the group of detectors, but not on an individual location basis, the
four quarterly measurement periods were: August 14 to September 27, 2007; September 27,
2007 to February 1 through 12, 2008; February 1 through 12, 2008 to May 17, 2008; and May 17
to July 17, 2008.

8.2 Results

8.2.1 High Volume Air Sampling

In general and relative to one another (e.g., natural uranium to radium-226), the average
concentrations of radionuclides were consistent at each location from period to period. The
radionuclide with the lowest average concentration was radium-226, followed by thorium-230,
natural uranium, and lead-210. Average radium-226 concentrations were five orders of
magnitude lower than lead-210 concentrations. The data are listed in Table 8-1, where they are
also summarized as averages and ranges.

Site-wide, the data can be summarized as follows:

" Natural uranium concentrations ranged from -3.0* 10-17 to 9.1 * 10-1 Ci/ml and averaged
7.5* 10.16 iiCi/ml.

" Thorium-230 concentrations ranged from -9.5*10-19 to 5.6*10-17 pCi/ml and averaged
1.2*10-17 ýtCi/ml.
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" Radium-226 concentrations ranged from -4.9*10-17 to 4.7*10-17 iCi/ml and averaged
8.9* 10-9 ýICi/ml.

* Lead-210 concentrations ranged from _1.1*10-16 to 4.1"*0-14 iiCi/ml and averaged
1.4" 10-14 l Ci/ml.

There are no clear patterns in the radionuclide concentrations, when evaluating them spatially or
temporally. Natural uranium concentrations at each location were on the order of 10-16 ý1 Ci/ml
over the course of monitoring. Thorium-230 concentrations fluctuated between the orders of 10-
17 and 10-18 pCi/ml. Radium-226 concentrations fluctuated between the orders of 10-17 and 10"'9
jiCi/ml. Finally, lead-210 concentrations at each location were all on the order of 10-14 

[tCi/ml

over the course of monitoring.

With the exception of natural uranium, the values determined above are similar to U.S.
background concentrations reported in the United Nations Scientific Committee on the Effects of
Atomic Radiation (UNSCEAR) Report to the General Assembly, Sources and Effects of Ionizing
Radiation, Annex B. The regional concentrations reported in this reference document are:
uranium-238 (2.4*10-17 to 1.4*10-16 [tCi/ml), thorium-230 (1.6*10-17 iCi/ml), radium-226
(1.6*10-17 pCi/ml), and lead-210 (2.7*10-15 to 2.7*10-14 PCi/ml).

In terms of comparison to 10 CFR 20 Appendix B effluent concentrations, the data can be
summarized as follows:

* Natural uranium concentrations were 0.0 to 0.3 percent of its effluent concentration.

* Thorium-230 concentrations were 0.0 percent of its effluent concentration.

* Radium-226 concentrations were -0.01 to 0.01 percent of its effluent concentration.

* Lead-210 concentrations were -0.02 to 6.78 percent of its effluent concentration.

The LLDs, in pCi/f, reported by the laboratory for each radionuclide were converted to [tCi/ml
by multiplying pCi/f by I * 1012. In no cases were the LLDs higher that their respective 10 CFR
20 effluent concentration limits. The LLDs reported in Period 2 by the laboratory for uranium
exceeded the recommendation in NRC Regulatory Guide 4.14.

The LLDs for each of the radionuclides are listed in Table 8-1.

8.2.2 Ambient Radon

The ambient radon monitoring results are listed in Table 8-2. Quarter I ambient radon
concentrations ranged from 1.0 to 9.8, averaging 2.4 pCi/L. Quarter 2 concentrations ranged
from 0.4 to 1.8, averaging 1.2 pCi/L. Quarter 3 concentrations ranged from 0.4 to 3.3, averaging
1.8 pCi/L. Quarter 4 concentrations ranged from 0.5 to 0.8, averaging 0.5 pCi/L. Site-wide,
annual radon concentrations ranged from to 0.6 to 3.9, and averaged 1.7 pCi/L.

IER1 18 Baseline Radioln ,ical Investivation Renort

Dewey-Burdock Project January 29, 2009



Figure 8-1 presents the ambient radon concentrations in relation to the radium-226
concentrations predicted from the gamma-ray count rate data. One expects higher radon
concentrations in the historically mined areas. However, there is only one case where this is true:
the Quarter I observation at Rn-02, located adjacent to the edge of an open pit mine, is 9.8 pCi/l.
There appear to be no spatial trends in the current data set, other than the levels are within the
same order of magnitude across the site.

Duplicates were collected at AMS-01 and AMS-BKG in each of the monitoring periods. The QC
summary for the radon monitoring is as follows:

* AMS-01: In Quarters I and 4, the RPD was 0. In Quarters 2 and 3, the RPD was 55.5.

" AMS-BKG: The RPDs were 30 (Quarter 1), 6.5 (Quarter 2), 12.5 (Quarter 3), and 0.7
(Quarter 4).

In terms of effluent concentrations, the measured values exceed the 10 CFR 20 limit of 0.1 pCi/L
for radon-222 with daughters present. However, on average the measured values are within the
range of reported worldwide ambient background radon concentrations, 0.027 to 2.7 pCi/L
(United Nations Scientific Committee on the Effects of Atomic Radiation [UNSCEAR], 2000).

9.0 AMBIENT EXPOSURE RATES

9.1 Cross-Calibration of Sodium Iodide Detectors and High-Pressure Ion Chamber

Both the sodium iodide detector and PIC measure gamma radiation. The sodium iodide detection
system measures the rate that the gamma rays interact with the detector in cpm, has a lower
sensitivity than the PIC and is energy dependent. The PIC is a highly accurate ionization
chamber for measuring exposure rate in micoRoentgens per hour ([tR/h) but requires a longer
count time. The PIC was used because it measures exposure rates directly and is considered a
primary standard by NIST, when calibrated. The PIC measures gamma, X-rays, and cosmic
radiation without discrimination. It is highly stable, relatively energy independent, and serves as
an excellent tool to calibrate other survey equipment to measure exposure rates. Because of its
portability and shorter measurement times, the sodium iodide detector is more efficient than the
PIC for use in large area surveys. By performing the large area gamma surveys with sodium
iodide detectors, then developing a correlation between the two instruments, exposure rates
derived from the sodium iodide measurements can represent site wide gamma emissions from
surface soils.

Powertech collected 12 co-located static gamma counts and exposure rate measurements to
develop the correlation between gamma counts and exposure rates. The locations were biased
towards areas where gamma shine was not relatively high; that is, where gamma count rates
remained relatively constant at 18 in, I m, and 2 m above ground surface. In addition, locations
were chosen to encompass most of the range of sodium iodide detector readings observed in the
GPS-based gamma surveys. The sodium iodide measurements were taken using one of the 2-inch
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by 2-inch sodium iodide detectors that was used in the baseline gamma survey. A 1-minute
integrated count was taken at each of the 12 locations with the detector suspended at 18 in. above
the ground surface. Exposure rate measurements were then collected at a 1-m height at each
location, directly above the location where the sodium iodide detector was held. Exposure rates
were determined after 20-minute integrated counts. The PIC and gross gamma measurements
were performed on July 14 to 16, 2008 at the locations shown on Figure 9-1.

The linear equation representing the correlation between exposure rates and gamma-ray count
rates, determined using the PIC and average of the two sodium iodide detectors is:

Exposure Rate = 0.0007 x Gamma Count Rate + 2.02

where the exposure rate is in gross microRoentgens per hour (ýtR/hr) and the gamma count rate
is in gross cpm.

The linear regression model for the average is a good fit, with an R2 of 0.96. Nearly all of the
data align along the slope of the line, as shown in Figure 9-2. The correlations are similar for the
individual sodium iodide detectors and not discussed further.

The linear regression model predicts an average exposure rate of 10.9 [tR/hr for the site. The
range of predicted exposure rates is 5.9 to 324 lpR/hr, based on the observed gamma-ray count
rates at the site. The predicted site-wide exposure rates are shown as ranges of colors in 700 by
700 ft grid block averages on Figure 9-3.

9.2 Ambient Exposure Rates Determined using Thermoluminescent Detectors

Ambient exposure rates were determined for three periods, using TLDs supplied and analyzed by
Landauer, Inc. The monitoring periods were: August 18, 2007 to February 4, 2008, February 4 to
May 17, 2008, and May 17 to July 17, 2008.

The TLDs were deployed at each of the eight AMS locations. Duplicates were deployed at AMS-
01 and the background location (AMS-BKG).

Five of the nine TLDs deployed in the August 2007 to February 2008 period were lost,
presumably by way of cattle consumption and/or disturbance.

The ambient gamma dose rate monitoring results are listed in Table 9-1. The results for the
TLDs reported in millirem per year (mrem/yr) ambient dose equivalents are as follows:

* AMS-01: 94.9 for 303 monitored days, projected to 114 mrem/yr

* AMS-02: 54.0 for 61 monitored days, projected to 323 mrem/yr

" AMS-03: 38.6 for 103 monitored days, projected to 137 mrem/yr

* AMS-04: 152.8 for 303 monitored days, projected to 184 mrem/yr
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9 AMS-05: 123.7 for 303 monitored days, projected to 149 mrem/yr

" AMS-06: 88.0, for 164 monitored days projected to 196 mrem/yr

* AMS-07: 145.3 for 303 monitored days, projected to 175 mrem/yr

* AMS-BKG: 167.8 for 303 monitored days, projected to 202 mrem/yr

Excluding the result at AMS-02, the range of exposure rates (114 to 202 mrem/yr) and average
(165 mrem/yr) is similar to average worldwide exposures to natural radiation sources comprised
of comic radiation, cosmogenic radionuclides, and external terrestrial radiation reported in the
United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) Report to
the General Assembly, Sources and Effects of Ionizing Radiation, Annex. The typical ranges of
average worldwide exposures reported in this reference document are to 60 to160 mrem/yr.

10.0 FOOD SAMPLING

To determine baseline radionuclide concentrations in local food, Powertech collected three tissue
samples (one of liver [DBAT-03], two of meat [DBAT-01, DBAT-02]) from a locally grazing
cow on June 25, 2008. The samples were analyzed for natural uranium, radium-226, lead-210,
and polonium-2 10. The results are listed in Table 10-1.

For the majority of analytes, the reported concentrations are at or below LLDs that, in turn,
exceed the LLDs recommended in RG 4.14. This is evident for all reported concentrations of
natural uranium, radium-226 and polonium-210 in Sample DBAT-01, and lead-210 in all three
samples. There are only three cases where radionuclide concentrations exceed LLDs. Radium-
226 concentrations are 0.003 and 0.06 pCi/g in Samples DBAT-01 and DBAT-02. The
concentration of polonium-210 in Sample DBAT-03 is 0.02 pCi/g.

11.0 SUMMARY AND CONCLUSIONS

The results of the Dewey-Burdock baseline field investigation documented herein indicate the
following:

* Baseline gamma-ray count rates have been obtained across the permit area. Twenty-five
percent of the count rates were lower than 11,395 cpm. Seventy-five percent of the count
rates were below 14,437 cpm. Three distinct populations of gamma-ray count rates were
observed: an anomalous 600-acre portion of the main permit area, the main permit area
itself, and the surface mine area. Considered individually, each has non-parametric count-
rate distributions.

* Elevated levels of radioactivity, as characterized by gamma readings greater than 17,945
cpm in the main permit area and 20,270 cpm in the surface mine area, occur in the
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anomalous portion of the main permit area and legacy mine wastes and open pits in the
surface mine area.

" The surface soil sampling results corroborate the findings discussed above regarding
spatial trends of radioactivity at the site. The majority of the site is characterized by an
average predicted surface radium-226 concentration of 0.9 pCi/g. One exception is in the
north end of the main permit area where the average predicted radium-226 concentration
is 1.1 pCi/g. Also, areas in the surface mine area exhibit higher levels of radioactivity
which are indicative of anthropogenic or other impacts.

* Experience at other milling sites underscores the need for using detailed baseline
radiological information that shows varying site wide radium-226 concentrations, as
adherence to a single number (especially if a conservative estimator such as a mean is
used) can result in unnecessary cleanup and/or habitat destruction.

* Average radon flux rates ranged between 0.60 and 1.57 pCi/m 2-s. The highest individual
measurement was 2.38 pCi/m 2-s These values are one to two orders of magnitude below
the NESHAPS limit of 20 pCi/m 2-s specified in 10 CFR 40, Appendix A, Criterion 6.
Although the latter requirement applies to uranium mill tailings and thus is not directly
germane to this characterization, it is informative to demonstrate the relatively low
magnitude of baseline radon flux levels measured at the site.

* Analytical errors associated with the low radionuclide concentrations in vegetation
samples do not allow for a correlation to radionuclide concentrations in soils at the same
sample locations.

* Particulate radionuclide concentrations in air across the site have been consistently low
and at levels at least 95 % below their respective 10 CFR 20 effluent levels.

* Site-wide, annual radon concentrations ranged from to 0.6 to 3.9, and averaged 1.7 pCi/L.
There appear to be no temporal or spatial trends in the current data set other than the
levels are within the same order of magnitude across the site.

* A linear regression model comparing PIC to gamma-ray count rate measurements
predicts an average exposure rate of 10.9 [tR/hr for the site. The range of predicted
exposure rates is 5.9 to 324 IIR/hr, based on the observed gamma-ray count rates at the
site.

* Baseline ambient exposure rates, as determined using TLDs, range from 108.6 to 158.2
mrem/yr.

In summary, it is clear that portions of the surface mine area, in the eastern quarter of the site
exhibits radiological impacts from historic and or current anthropogenic activities within the
area. The precise sources of these impacts are not relevant in the context of this investigation
since the apparent impacts are part of the baseline or background radiological characteristics of
the site.
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Table 2-1. Summary of Baseline Radiological Investigation Scope

Survey Method/Endpoint Baseline Investigation Scope Parameters Evaluated

A. GPS-based Gamma 18- inch high, unshielded gamma-ray readings Serve as basis to estimate
Surveys coupled with x- and y- coordinates taken every exposure rates, surface soil

second moving along 100 or 500 meter transects at radium-226 concentrations,
<1.5 meters per second. Surveys were made over the and to identify additional
entire site along 17 transects in the main permit area, areas for biased sampling.
48 transects in the surface mine area, and along two
roads. A second survey covered land application
areas along 100 meter transects.

B. Biased Soil Sampling Biased samples at 5 locations, all collected from 0 Radium-226 for all
to 15 cm. samples;

Thorium-230, natural
uranium, lead-210, for a
subset (2 locations)

C. Random Soil Sampling Random samples at 75 locations. Radium-226 for all

Nine of the 75 locations were sampled at depth samples;

(15-30 cm and 30-100 cm). Thorium-230, natural
uranium, lead-210 (8 from

Ten duplicates at 0 to 15 cm. One duplicate at 15 0ron5u m ad on each

to 30 cm. One duplicate at 30 to 100 cm.
at 15 to 30 and 30 to 100
cm)

D. Soil sampling in land Random samples at 17 locations, all but one of Radium-226, thorium-230,
application areas which were sampled at 0 to 15, 15 to 30 and 30 to natural uranium, and lead-

100 cm. Refusal was encountered at 45 cm in the 210 for all samples
exceptional location.

One duplicate each at 0 to 5, 15 to 30, and 30 to 100
cm.

E. Exposure Rate Monitoring Exposure rate determinations based on TLD and PIC Exposure Rates
measurements. TLD measurements collected for four
quarters.

F. Soil and Vegetation Eight locations: seven onsite (AMS-01 through Vegetation: radium-226,
Sampling at Air Monitoring AMS-07) and one located approximately 1.9 miles thorium-230, natural
Stations west of the southwest corner of the permit area uranium, lead-210, and

(AMS-BKG). Vegetation samples collected for four polonium-210
quarters. Given the diurnal nature of winds, at Soil: All of above except
various times this station would be representative of polonium-210
downwind and upwind locations.

G. Air Particulate Sampling Eight locations: seven onsite (AMS-01 through Air filters: radium-226,
AMS-07) and one located approximately 1.9 miles thorium-230, natural
west of the southwest corner of the permit area uranium, lead-210 and
(AMS-BKG). Air particulate samples collected for polonium-210
four quarters.
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Table 2-1. Summary of Baseline Radiological Investigation Scope (concluded)

Survey Method/Endpoint Baseline Investigation Scope Parameters Evaluated

H. Radon in air 16 locations: eight AMS and eight additional Radon-222
locations. Radon in air measurements taken for four
quarters.

I. Radon Flux Measurements Radon flux measurements at nine locations Radon-222
(coinciding with biased soil samples collected at
depth in Task C above). The first two of three rounds
of measurements is documented herein.

J. Locally Grazed Livestock Three samples collected from one locally grazing Radium-226, thorium-230,
Sampling cow. natural uranium, lead-210

and polonium-210
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Table 3-1. Statistical Summary of Gamma-Ray Count Rates in Entire Data Set, Main
Permit and Surface Mine Areas

Gamma-Rav Count Rate (cnm)
Statistic Entire Data Set Main Permit Area Surface Mine Area

Mean 15,025 13,073 16,823
Standard Deviation 17,095 2,995 23,377
M/ledian 12,687 12,664 12,717
Mode 12,487 (n=53) 12,585 (n=35) 12,138 (n=31)
Minimum 5,550 5,883 5,550
Maximum 460,485 171,243 460,485
QI 11,395 11,598 11,125

Q3 14,437 14,137 14,783
IQR 3,042 2,539 3,658
No. of Counts 157,075 75,345 81,757
Notes:
Entire data set does not include gamma-ray counts obtained along the eastern haul road. In addition, the sum of the counts in the main permit and
surface mine areas is 27 counts greater than the counts in the entire data set, due to an overlap in counts within the two shapes placed as a layer in
ArcView GIS to select the data sets..

Table 3-2. Statistical Summary of Gamma-Ray Count Rates in Land Application Areas

Gamma-Ray Count Rate (cpm)
t I

Land Application Area

Statistic Main Permit Area Dewey Burdock
Mean 13,073 12,815 12,308
Standard Deviation 2,995 1,940 1,318
Median 12,664 12,523 12,232
Mode 12,585 (n=35) 11,778 (n=15) 12,266 (n=16)
Minimum 5,883 6,798 8,498
Maximum 171,243 20,422 24,248
Q1 11,598 11,437 11,504
Q3 14,137 13,993 12,958
IQR 2,539 2,556 1,454
No. of Counts 75,345 23,480 13,647
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Table 4-1. Radionuclide Concentrations in All Soil Samples

1-minute Pb-210 Th-230 Ra-226
Sample ID Date Depth Gamma- U-nat Pb-210 Error Th-230 Error Ra-226 ErrorCollected (cm) Ray Count (pCilg) (pCi/g) Error C/ ECrror

Rate(ipm) (li/g)(pCilg) (p~ilg)
S~~~~~Rate (cpm)_____(ilg

AMS-1 9/27/2007 0-5 - 9.6E-07 2.OE-06 3.OE-07 4.OE-07 1.OE-07 1.4E-06 2.OE-07

AMS-2 9/27/2007 0-5 - 9.5E-07 3.OE-06 3.OE-07 5.OE-07 1.OE-07 1.1 E-06 2.OE-07

AMS-3 9/27/2007 0-5 - 8.2E-07 2.0E-06 2.OE-07 4.OE-07 1.OE-07 1.5E-06 2.OE-07

AMS-4 9/27/2007 0-5 - 1.4E-06 2.0E-06 2.0E-07 8.OE-07 2.OE-07 1.5E-06 3.0E-07

AMS-5 9/27/2007 0-5 - 6.8E-07 2.0E-06 2.0E-07 6.OE-07 1.OE-07 1.3E-06 3.0E-07

AMS-6 9/27/2007 0-5 - 5.5E-07 1.OE-06 2.OE-07 4.OE-07 1.OE-07 8.OE-07 2.OE-07

AMS-7 9/27/2007 0-5 - 5.8E-07 2.0E-06 2.OE-07 3.OE-07 8.OE-08 1.1E-06 2.OE-07

AMS-BKG 9/27/2007 0-5 - 1.9E-06 2.OE-06 2.OE-07 9.OE-07 1.OE-07 2.4E-06 4.OE-07

MPA-BO1 9/25/2007 0-15 13824 - 1.4E-06 3.OE-07

MPA-B02 9/25/2007 0-15 14176 1.1E-06 2.OE-07

MPA-B03 9/25/2007 0-15 13006 1.3E-06 3.OE-07

MPA-RO1 9/24/2007 0-15 13749 1.4AE-06 2.ME-07

MPA-R02 9/24/2007 0-15 16059 2.6E-06 3.OE-07

MPA-R03 9/24/2007 0-15 10796 7.5E-07 7.OE-07 1.OE-07 4.OE-07 1.OE-07 1.1E-06 2.OE-07

MPA-R04 9/24/2007 0-15 10810 9.OE-07 2.OE-07

MPA-R04-Dup 9/24/2007 0-15 - 8.OE-07 2.OE-07

MPA-R05 9/24/2007 0-15 11850 1.2E-06 2.OE-07

NEA-RO1 9/24/2007 0-15 12302 9.1E-07 7.OE-07 2.OE-07 6.OE-07 1.OE-07 1.1E-06 2.OE-07

NEA-R02 9/24/2007 0-15 13176 - 1.3E-06 2.OE-07

NEA-R03 9/24/2007 0-15 16393 - 2.2E-06 3.OE-07

NEA-R04 9/24/2007 0-15 17356 - 2.3E-06 3.OE-07

NEA-R04-Dup 9/24/2007 0-15 - 2.5E-06 3.OE-07

NEA-R05 9/24/2007 0-15 17269 2.8E-06 3.OE-07

RFA-BO1A 9/26/2007 0-15 13115 8.7E-07 1.OE-06 2.OE-07 7.OE-07 1.OE-07 1.2E-06 2.OE-07

RFA-BO1A-Dup 9/26/2007 0-15 - 9.OE-07 8.OE-07 1.OE-07 7.OE-07 1.OE-07 1.1 E-06 2.OE-07

RFA-B02A 9/26/2007 0-15 13360 - 1.1E-06 2.OE-07

RFA-B03 9/25/2007 0-15 14253 - 1.1E-06 2.OE-07

RFA-B04 9/25/2007 0-15 13963 - 1.5E-06 3.OE-07

RFA-B06 9/25/2007 0-15 13819 - 1.1E-06 2.OE-07

RFA-B07 9/25/2007 0-15 12700 - 1.7E-06 2.OE-07

RFA-B08 9/25/2007 0-15 13433 - - 9.OE-07 2.OE-07

RFA-B08-Dup 9/25/2007 0-15 13528 - - 1.1 E-06 2.OE-07

RFA-B09 9/25/2007 0-15 14825 - - 1.1 E-06 2.OE-07

RFA-B1O 9/25/2007 0-15 13366 - - 1.OE-06 2.OE-07

RFA-B11 9/25/2007 0-15 14253 8.8E-07 1.OE-06 2.OE-07 5.OE-07 1.OE-07 1.8E-06 3.OE-07

RFA-B12 9/25/2007 0-15 13135 1.OE-06 2.OE-07

RFA-B13A 9/26/2007 0-15 13987 1.8E-06 3.OE-07

RFA-B14 9/25/2007 0-15 13872 - 1.7E-06 3.OE-07
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Table 4-1. Radionuclide Concentrations in All Soil Samples (Continued)

1-minute Pb-210 Th-230 Ra-226

Sample ID Date Depth Gamma- U-nat Pb-210 Error Th-230 Error Ra-226 ErrorCollected (cm) Ray Count (Ci/g) (PCpCi/g) (pCi/g) ( g) (pCi/g)
Rate (cpm) (_Ci/g) (_Cilg) (Ci/g)

RFA-B15A 9/26/2007 0-15 13535 - 1.4E-06 3.OE-07

RFA-B16 9/25/2007 0-15 13675 9.OE-07 2.OE-07

RFA-B17A 9/26/2007 0-15 16283 2.0E-06 3.OE-07

RFA-B18 9/25/2007 0-15 13835 1.7E-06 3.OE-07

RFA-B19 9/25/2007 0-15 13689 1.2E-06 2.OE-07

RFA-B20 9/25/2007 0-15 13113 8.8E-07 1.OE-06 2.0E-07 5.OE-07 1.OE-07 1.3E-06 3.OE-07

RFA-B21A 9/26/2007 0-15 16641 5.6E-06 4.OE-07

RFA-B22 9/25/2007 0-15 14087 - 1.5E-06 2.OE-07

RFA-B23 9/25/2007 0-15 19674 3.6E-06 4.OE-07

RFA-B24 9/25/2007 0-15 12766 - 1.3E-06 2.OE-07

RFA-B25 9/25/2007 0-15 10300 6.7E-07 1.OE-06 2.OE-07 4.OE-07 1.OE-07 1.2E-06 2.OE-07

RFA-B26 9/25/2007 0-15 11791 - 1.1E-06 2.OE-07

RFA-B27 9/25/2007 0-15 13794 - 1.5E-06 2.OE-07

RFA-B28 9/25/2007 0-15 15246 - 2.4E-06 3.OE-07

RFA-B28-Dup 9/25/2007 0-15 - - 1.8E-06 3.OE-07

RFA-B29 9/25/2007 0-15 14345 - 1.7E-06 3.OE-07

RFA-B30A 9/26/2007 0-15 12461 1.8E-06 2.OE-07

RFA-B31 9/25/2007 0-15 12221 1.3E-06 2.OE-07

RFA-B33 9/25/2007 0-15 13221 9.OE-07 2.OE-07

RFA-B34 9/25/2007 0-15 13408 1.OE-06 2.OE-07

RFA-B35 9/25/2007 0-15 12290 1.2E-06 2.OE-07

RFA-B36A 9/25/2007 0-15 12465 -- 1.OE-06 2.OE-07

RFA-B37A 9/26/2007 0-15 11170 9.OE-07 2.OE-07

RFA-B38 9/25/2007 0-15 11852 1.OE-06 2.OE-07

RFA-B39 9/25/2007 0-15 11478 1.1E-06 2.OE-07

RFA-B40 9/25/2007 0-15 12629 5.6E-07 1.OE-06 2.OE-07 3.OE-07 1.OE-07 1.1E-06 2.OE-07

RFA-B41 9/25/2007 0-15 11806 - 1.2E-06 2.OE-07

RFA-B43 9/25/2007 0-15 13264 - 1.7E-06 3.OE-07

RFA-B44 9/25/2007 0-15 11436 -- - 1.4E-06 2.OE-07

RFA-B45 9/25/2007 0-15 12242 - 1.6E-06 3.OE-07

SMA-BO1 9/24/2007 0-15 10459 1.2E-06 6.OE-07 1.OE-07 5.OE-07 1.OE-07 9.OE-07 2.OE-07

SMA-B01-Dup 9/24/2007 0-15 - 1.5E-06 2.OE-06 2.OE-07 6.OE-07 1.OE-07 1.4E-06 3.OE-07

SMA-B03 9/24/2007 0-15 22410 1.5E-06 2.OE-07

SMA-B04 9/24/2007 0-15 15263 1.OE-06 2.OE-07

SMA-B07 9/24/2007 0-15. 22925 - 3.2E-06 3.OE-07
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Table 4-1. Radionuclide Concentrations in All Soil Samples (Continued)

1-minute Pb-210 Th-230 Ra-226
Sample ID Date Depth Gamma- U-nat Pb-210 Error Th-230 Error Ra-226 Error

Collected (cm) Ray Count Cg Cg(pCi/g) (pCi/g)i g) (pCi/g)
Rate (cpm) (pCi/g) (pCilg) (pCilg)

SMA-B09 9/24/2007 0-15 12879 1.2E-06 2.OE-07

SMA-B09-Dup 9/24/2007 0-15 - 1.7E-06 2.OE-07

SMA-B10 9/25/2007 0-15 13184 1.4E-06 2.OE-07

SMA-B11 9/24/2007 0-15 17346 2.3E-06 3.OE-07

SMA-B13 9/25/2007 0-15 13252 1.7E-06 3.OE-07

SMA-B14 9/24/2007 0-15 14483 1.4E-06 3.OE-07

SMA-B14-Dup 9/24/2007 0-15 - 1.6E-06 2.OE-07

SMA-B15 9/24/2007 0-15 8474 8.OE-07 2.OE-07

SMA-B16 9/24/2007 0-15 10235 9.OE-07 2.OE-07

SMA-B17 9/24/2007 0-15 10139 - 1.OE-06 2.OE-07

SMA-B18 9/25/2007 0-15 8511 5.OE-07 1.OE-07

SMA-B18-Dup 9/25/2007 0-15 - 4.OE-07 1.OE-07

SMA-B19 9/24/2007 0-15 10074 - 1.2E-06 2.OE-07

SMA-B20 9/27/2007 0-15 10897 9.OE-07 2.OE-07

SMA-B21 9/24/2007 0-15 16712 1.4E-06 2.OE-07

SMA-B22 9/24/2007 0-15 10618 8.OE-07 2.OE-07

SMA-B23 9/24/2007 0-15 16233 - 2.7E-06 3.OE-07

SMA-B23-Dup 9/24/2007 0-15 - 2.8E-06 3.OE-07

SMA-B24 9/24/2007 0-15 12662 1.3E-06 2.OE-07

SMA-B25 9/24/2007 0-15 9991 1.OE-06 2.OE-07

SMA-B26 9/28/2007 0-15 73243 11- lE-05 5.OE-07

SMA-B27 9/28/2007 0-15 130293 6.7E-05 3.OE-05 8.OE-07 3.OE-05 8.OE-07 4.OE-05 1.1E-06

SMA-B28 9/29/2007 0-15 39061 6.4E-06 4.OE-07

SMA-B29 9/28/2007 0-15 231041 1.6E-05 2.OE-05 7.OE-07 2.OE-05 6.OE-07 2.9E-05 9.OE-07

SMA-B30 9/28/2007 0-15 89139 - - - - 3.4E-05 9.OE-07

LAN 001A 7/18/2008 0-15 - 1.8E-06 2.4E-06 2.3E-06 1.2E-06 6.OE-07 8.OE-07 9.OE-08

LAN 002A 7/18/2008 0-15 - 8.6E-07 3.4E-06 2.3E-06 9.OE-07 5.OE-07 9.OE-07 1.OE-07

LAN 003A 7/18/2008 0-15 - 7.8E-07 8.OE-07 2.2E-06 7,OE-07 6.OE-07 1.2E-06 1.OE-07

LAN 004A 7/18/2008 0-15 - 6.9E-07 1.OE-06 1.4E-06 6,0E-07 6.OE-07 1.9E-06 2.OE-07

LAN 004A-DUP 7/18/2008 0-15 - 7.2E-07 5.OE-07 1.4E-06 4,OE-07 3.OE-07 7.OE-07 1.OE-07

LAN 005A 7/18/2008 0-15 - 8.4E-07 1.2E-06 1.4E-06 9,0E-07 5.OE-07 4.4E-06 3.OE-07

LAN 006A 7/18/2008 0-15 - 7.1E-07 -5.OE-09 1.4E-06 3,OE-07 5.OE-07 1.1E-06 1.OE-07

LAN 007A 7/18/2008 0-15 - 8.1E-07 6.OE-07 1.4E-06 3.OE-07 5.OE-07 7.OE-07 1.OE-07

LAN 008A 7/18/2008 0-15 - 2.1E-06 1.OE-06 1.4E-06 1.OE-06 7.OE-07 9.OE-07 1.OE-07

LAN 009A 7/18/2008 0-15 - 1.1E-06 -4.OE-07 1.4E-06 3.OE-07 6.OE-07 8.OE-07 1.OE-07

LAN 010A 7/18/2008 0-15 - 1.6E-06 1.8E-06 1.2E-06 1.2E-06 6.OE-07 1.2E-06 2.OE-07

LAS 001A 7/19/2008 0-15 - 1.2E-06 1.6E-06 1.2E-06 6,OE-07 5.OE-07 9.OE-07 1.OE-07

LAS 002A 7/19/2008 0-15 - 4.8E-07 1.4E-06 1.2E-06 1.OE-07 5.OE-07 7.OE-07 1.OE-07
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Table 4-1. Radionuclide Concentrations in All Soil Samples (Continued)

1-minute Pb-210 Th-230 Ra-226
Sample ID Date Depth Gamma- U-nat Pb-210 Error Th-230 Error Ra-226 Error

Collected (cm) Ray Count (pCilg) (pCuig) (pCig) (pCig)
Rate (cpm) (pCilg) (pCi/g) (pCi/g)

LAS 003A 7/19/2008 0-15 5.OE-07 1.4E-06 1.2E-06 3.OE-07 4.OE-07 7.OE-07 1.OE-07

LAS 004A 7/19/2008 0-15 1.1 E-06 1.2E-06 1.2E-06 6.OE-07 5.OE-07 8.OE-07 1.OE-07

LAS 005A 7/19/2008 0-15 1.2E-06 1.6E-06 1.2E-06 4.OE-07 3.OE-07 9.OE-07 1.OE-07

LAS 006A 7/19/2008 0-15 3.7E-07 7.OE-07 1.1E-06 6.OE-07 6.OE-07 7.OE-07 1.OE-07

LAS 007A 7/19/2008 0-15 - 4.3E-07 6.OE-07 1.5E-06 6.OE-07 1.OE-07 8.OE-07 1.OE-07

RFA-B01B 9/26/2007 15-30 13115 1.11E-06 2.OE-06 2.OE-07 9.OE-01 2.OE-01 1.7E-06 2.OE-07

RFA-B01B-Dup 9/26/2007 15-30 - 9.9E-07 9.OE-07 2.OE-07 9.OE-01 2.OE-01 1.5E-06 2.OE-07

RFA-B02B 9/26/2007 15-30 - - 9.OE-07 2.OE-07

RFA-B13B 9/26/2007 15-30 - - 1.8E-06 2.OE-07

RFA-B15B 9/26/2007 15-30 - - 1.5E-06 2.OE-07

RFA-B17B 9/26/2007 15-30 - - 2.2E-06 3.OE-07

RFA-B21 B 9/26/2007 15-30 - - 1.3E-06 2.OE-07

RFA-B30B 9/26/2007 15-30 - - 2.1 E-06 3.OE-07

RFA-B36B 9/26/2007 15-30 - - 1.1E-06 2.OE-07
RFA-B37B 9/26/2007 15-30 - - 7.OE-07 2.OE-07

LAN 001B 7/18/2008 15-30 1.9E-06 4.6E-06 2.3E-06 1.4E-06 6.OE-07 8.OE-07 1.OE-07

LAN 002B 7/18/2008 15-30 7.5E-07 1.5E-06 2.3E-06 4.OE-07 4.OE-07 1.OE-06 1.OE-07

LAN 003B 7/18/2008 15-30 - 1.1E-06 2.4E-06 2.3E-06 8.OE-07 5.OE-07 1.2E-06 1.OE-07

LAN 004B 7/18/2008 15-30 - 7.9E-07 2.2E-06 1.4E-06 2.OE-07 5.OE-07 1.3E-06 2.OE-07

LAN 004B-DUP 7/18/2008 15-30 - 6.8E-07 -3.OE-07 1.4E-06 5.OE-07 4.OE-07 7.OE-07 1.OE-07

LAN 005B 7/18/2008 15-30 - 7.1E-07 9.OE-07 1.4E-06 6.OE-07 4.OE-07 1.6E-06 2.OE-07

LAN 006B 7/18/2008 15-30 - 7.5E-07 5.OE-07 1.4E-06 6.OE-07 4.OE-07 1.3E-06 1.OE-07

LAN 007B 7118/2008 15-30 - 1.5E-06 6.OE-07 1.4E-06 4.OE-07 4.OE-07 7.OE-07 1.OE-07

LAN 008B 7/18/2008 15-30 - 3.5E-06 1.OE-07 1.4E-06 9.OE-07 7.OE-07 1.OE-06 1.OE-07

LAN 009B 7/18/2008 15-30 - 1.8E-06 -3.OE-07 1.4E-06 7.OE-07 5.OE-07 4.1E-06 3.OE-07

LAN 010B 7118/2008 15-30 - 1.5E-06 1.1E-06 1.1E-06 7.9E-06 1.2E-06 1.4E-06 2.OE-07

LAS 001B 7/19/2008 15-30 - 8.6E-07 1.1E-06 1.2E-06 4.OE-07 5.OE-07 8.OE-07 1.OE-07

LAS 002B 7/19/2008 15-30 - 7.1E-07 7.OE-07 1.2E-06 4.OE-07 4.OE-07 7.OE-07 1.OE-07

LAS 003B 7/19/2008 15-30 - 1.2E-06 1.1E-06 1.1E-06 5.OE-07 4.OE-07 9.OE-07 1.OE-07

LAS 004B 7/19/2008 15-30 - 9.5E-07 1.3E-06 1.2E-06 5.OE-07 4.OE-07 8.OE-07 1.OE-07

LAS 005B 7/19/2008 15-30 - 1.6E-06 1.4E-06 1.1E-06 4.OE-07 4.OE-07 1.OE-06 2.OE-07

LAS 006B 7/19/2008 15-30 - 4.8E-07 1.4E-06 1.2E-06 3.OE-07 4.OE-07 7.OE-07 1.OE-07

LAS 007B 7/19/2008 15-30 - 4.5E-07 6.OE-07 1.5E-06 6.OE-07 1.OE-07 7.OE-07 1.OE-07

LAN 008B 7/18/2008 15-30 - 3.5E-06 1.OE-07 1.4E-06 9.OE-07 7.OE-07 1.OE-06 1.OE-07

LAN 009B 7/18/2008 15-30 - 1.8E-06 -3.OE-07 1.4E-06 7.OE-07 5.OE-07 4.1E-06 3.OE-07

LAN 010B 7/18/2008 15-30 - 1.5E-06 1.1E-06 1.1E-06 7.9E-06 1.2E-06 1.4E-06 2.OE-07

LAS 001B 7/19/2008 15-30 - 8.6E-07 1.1E-06 1.2E-06 4.OE-07 5.OE-07 8.OE-07 1.OE-07

ERG
Dewey-Burdock Project

7 Baseline Radiological Investigation Report

January 29, 2009



Table 4-1. Radionuclide Concentrations in All Soil Samples (Concluded)

1-minute Pb-210 Th-230 Ra-226
Date Depth Gamma-Ray U-nat Pb-210 Error Th-230 Error Ra-226 ErrorSample ID Collected (cm) Count Rate (pCEirci/groirgg)(pCig (g i/g)(cpm) (pCi/g) (pCi/ g) (pCi/g)

LAS 002B 7/19/2008 15-30 7.1E-07 7.OE-07 1.2E-06 4.OE-07 4.OE-07 7.OE-07 1.OE-07

LAS 003B 7/19/2008 15-30 1.2E-06 1.1E-06 1.1E-06 5.OE-07 4.OE-07 9.OE-07 1.OE-07

LAS 004B 7/19/2008 15-30 9.5E-07 1.3E-06 1.2E-06 5.OE-07 4.OE-07 8.OE-07 1.OE-07

LAS 005B 7/19/2008 15-30 1.6E-06 1.4E-06 1.1E-06 4.OE-07 4.0E-07 1.OE-06 2.OE-07

LAS 006B 7/19/2008 15-30 4.8E-07 1.4E-06 1.2E-06 3.OE-07 4.OE-07 7.OE-07 1.OE-07

LAS 007B 7/19/2008 15-30 4.5E-07 6.OE-07 1.5E-06 6.OE-07 1.OE-07 7.OE-07 1.OE-07

RFA-B010 9/26/2007 30-100 1.5E-06 6.OE-07 1.OE-07 8.OE-01 1.0E-01 1.2E-06 2.OE-07

RFA-BO1C-Dup 9/29/2007 30-100 1.3E-06 1.OE-06 2.OE-07 1.OE+00 2.OE-01 1.7E-06 3.OE-07

RFA-B02C 9/26/2007 30-100 - 9.OE-07 2.OE-07

RFA-B13C 9/26/2007 30-100 - 1.6E-06 2.OE-07

RFA-B15C 9/26/2007 30-100 - 1.5E-06 3.OE-07

RFA-B17C 9/26/2007 30-100 - 2.5E-06 3.OE-07

RFA-B21 C 9/26/2007 30-100 - 1.2E-06 2.OE-07

RFA-B30C 9/26/2007 30-100 - 1.7E-06 3.OE-07

RFA-B36C 9/26/2007 30-100 - - 1.OE-06 2.OE-07

RFA-B37C 9/26/2007 30-100 - - 1.1 E-06 2.OE-07

LAN 001C 7/18/2008 30-100 - 1.9E-06 1.9E-06 2.2E-06 1.6E-06 7.OE-07 9.OE-07 1.OE-07

LAN 002C 7/18/2008 30-100 - 1.5E-06 1.1 E-06 2.2E-06 3.OE-07 3.OE-07 1.2E-06 1.OE-07

LAN 003C 7/18/2008 30-100 - 2.OE-06 2.6E-06 2.3E-06 6.OE-07 3.OE-07 1.OE-06 1.OE-07

LAN 004C 7/18/2008 30-100 1.5E-06 8.OE-07 1.4E-06 7.OE-07 5.OE-07 1.OE-06 1.OE-07

LAN 004C-DUP 7/18/2008 30-100 1.3E-06 1.2E-06 1.4E-06 5.OE-07 4.OE-07 8.OE-07 1.OE-07

LAN 005C 7/18/2008 30-100 7.1 E-07 6.OE-07 1.4E-06 5.OE-07 4.OE-07 1.5E-06 2.OE-07

LAN 006C 7/18/2008 30-100 1.1 E-06 7.OE-07 1.4E-06 5.OE-07 3.OE-07 1.4E-06 2.OE-07

LAN 007C 7/18/2008 30-100 2.5E-06 1.OE-07 1.4E-06 8.OE-07 6.OE-07 4.OE-07 1.OE-07

LAN 009C 7/18/2008 30-100 1.6E-06 5.OE-07 1.4E-06 1.1 E-06 6.OE-07 3.9E-06 3.OE-07

LAN 010C 7/18/2008 30-100 2.7E-06 1.9E-06 1.2E-06 1.9E-06 8.OE-07 1.5E-06 2.OE-07

LAS 001C 7/19/2008 30-100 6.1E-07 9.OE-07 1.1E-06 1.OE-07 3.OE-07 8.OE-07 1.OE-07

LAS 002C 7/19/2008 30-100 6.3E-07 4.OE-07 1.1 E-06 4.OE-07 4.OE-07 7.OE-07 1.OE-07

LAS 003C 7/19/2008 30-100 9.3E-07 7.OE-07 1.2E-06 1.OE-06 5.OE-07 8.OE-07 1.OE-07

LAS 004C 7/19/2008 30-100 1.3E-06 1.2E-06 1.1E-06 5.OE-07 3.OE-07 9.OE-07 1.0E-07

LAS 005C 7/19/2008 30-100 9.8E-07 1.2E-06 1.1 E-06 7.OE-07 5.OE-07 1.1 E-06 2.OE-07

LAS 006C 7/19/2008 30-100 6.5E-07 -3.OE-07 1.5E-06 3.OE-07 9.OE-08 6.OE-07 1.0E-07

LAS 007C 7/19/2008 30-100 7.2E-07 -7.OE-07 1.5E-06 5.OE-07 1.OE-07 7.OE-07 1.OE-07
Notes:
All errors reported are ± 2a.
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Table 4-2. Statistical Summary of Radionuclide Concentrations by Depth Interval

Depth Interval Statistic Radium-226 Thorium-230 Natural Uranium Lead-210
(cm) (pCilg) (pCilg) (pCi/g) (pCi/g)

Mean 1.4 0.6 1.0 1.2
Median 1.0 0.6 0.9 1.1

0-15 No. 26 18 18 18
a 1.1 0.3 0.5 0.9

Range 0.7-5.6 0.1-1.2 0.4-2.1 -0.4-3.4
Distribution Non-parametric Normal Normal Normal

Mean 1.3 1.1 1.2 1.1
Median 1.0 0.5 1.0 1.1

No. 36 27 28 28
15-30 a 0.8 2.0 0.8 0.9

Range 0.7-4.1 0.3-7.9 0.5-3.5 -0.3-4.6
Distribution Non-parametric Non-parametric Non-parametric Non-

Mean130.7..parametric
Mean 1.3 0.7 1.3 0.9

Median 1.1 0.6 1.3 0.8

30-100 No. 25 16 17 17
a 0.7 0.5 0.6 0.8

Range 0.4-3.9 0.1-1.9 0.6-2.7 -0.7-2.6
Distribution Lognormala Normal LognormalD Nbrmal

Notes:
a.
b.

The geometric mean for radium-226 at 30 to 100 cm is 1.1 pCi/g.
The geometric mean for natural uranium at 30 to 100 cm is 1.2 pCi/g.
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Table 4-3. Quality Control Summary for Soil Samples

RPD Replicate Error Ratio
Sample ID Depth (cm) U-nat Pb-210 Th-230 Ra-226

MPA-R04+Duplicate 0-15 0.2

NEA-R04+Duplicate 0-15 - - - 0.2

RFA-B01A+Duplicate 0-15 3.4 0.0 0.0 0.2
RFA-B01B+Duplicate 15-30 10.5 1.8 0.0 0.3
RFA-B01C+Duplicate 30-100 14.3 1.0 0.5 0.8
RFA-B08+Duplicate 0-15 - - - 0.0
RFA-B28+Duplicate 0-15 - - - 0.7

SMA-BO1+Duplicate 0-15 22.2 2.8 0.4 0.8
SMA-B09+Duplicate 0-15 - - 0.8

SMA-B14+Duplicate 0-15 - 0.3
SMA-B18+Duplicate 0-15 - - 0.4

SMA-B23+ Duplicate 0-15 - - - 0.1

LAN-004A+Duplicate 0-15 -4.3 0.5 0.6 8.5
LAN-004B+Duplicate 15-30 15.0 2.5. 0.9 4.2
LAN-004C+Duplicate 30-100 14.3 0.4 0.6 1.4

Notes:
The radium-226, lead-210, and thorium-230 LLDs were all "*10-7 p.Ci/g. All results are greater than
5 times their respective MDC, with the exception of radium-226 in Sample Location SMA-B 18-
Dup.
The natural uranium LLDs ranged from 1.7*"0.8to 2.0*l10.8 Ci/g.
None of the results were below their respective LLDs.
Bolded values are anomalous QC results.
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Table 5-1. Summary of Predicted Radium-226 Concentrations in Grid Blocks

Predicted Radium-226 Concentration Based on
Average of Counts Within Grid Block (pCi/g)

Data Set No. of Grid Blocks Median Minimum Maximum Q1I Q3 IQR

All Data 1,015 1.1 0 24.9 0 1.4 1.4

Surface Mine Area 171 1.5 0 24.9 1.1 1.8 0.7

Main Permit Area without 791 1.0 0 9.0 0 1.3 1.3
Anomalous Area

Anomalous Area 53 1.4 0 2.3 0 1.8 1.8
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Table 6-1. Baseline Radon Flux Measurements

Average FluxLocaionDat Flu (p7 2~ Std. Dev.
Location Date Flux(ims (pCi/m 2s) LLD (pCi/m 2s) @ Location

(pCi/m
2 s)

September 2007 1.68 0.06 0.18
RFA-BO1 April 2008 0.64 0.05 0.15 1.57

July 2008 2.38 0.06 0.15
September 2007 0.89 0.05 0.15

RFA-B02 April 2008 0.76 0.05 0.16 0.86

July 2008 0.94 0.05 0.15
September 2007 1.77 0.06 0.17

RFA-B13 April 2008 0.56 0.05 0.16 1.53

July 2008 2.27 0.06 0.15
September 2007 1.22 0.05 0.15

RFA-B15 April 2008 1.12 0.06 0.16 1.35

July 2008 1.71 0.05 0.15
September 2007 1.25 0.06 0.16

RFA-B 17 April 2008 0.61 0.05 0.16 1.05

July 2008 1.30 0.05 0.15
September 2007 0.97 0.05 0.14

RFA-B21 April 2008 0.28 0.05 0.16 0.71
July 2008 0.89 0.05 0.14

September 2007 1.73 0.06 .0.17
RFA-B30 April 2008 0.70 0.05 0.16 1.49

July 2008 2.03 0.05 0.15
September 2007 0.68 0.05 0.16

RFA-B36 April 2008 0.64 0.05 0.16 0.60
July 2008 0.48 0.06 0.15

September 2007 0.80 0.05 0.14
RFA-B37 April 2008 1.33 0.06 0.16 1.13

_ July 2008 1.27 0.05 0.14
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Table 7-1. Baseline Radionuclide Concentrations in Vegetation

Location Date Collected 8/1412007 4/20/08 7/15/08 Average (pCi/kg)

Concentration 1.4E-05 2.8E-02D 9.4E-06
U-nat Error ± 2a - 1.4E-05(tpCi/kg)

LLD 1.7E-06 2.4E-06 2.OE-07

Concentration 5.5E-05 3.3E-05 8.1E-05
Ra-226(pCilkg) Error ± 2a 3.2E-05 5.5E-06 1 .2E-05 5.6E-05

LLD 1.7E-06 3.7E-06 7.4E-06

Concentration <1.7E-06 1 .2E-05 1 .2E-05

AMS-01 Th-230 Error ± 2a <1 .7E-06 5.2E-06 8.4E-06 8.6E-06(pCi/kg)

LLD 1.7E-06 2.OE-07 8.4E-07

Concentration 1.8E-03 2.9E-03 3.3E-04
Pb-210Pbi/kg Error ± 2a 5.4E-04 1.1E-04 1.3E-04 1.7E-03(pCilkg)

LLD 8.6E-06 1.OE-06 2.1E-04

Concentration 1.3E-04 4.7E-04 1.7E-05
Po-210Poikg Error ± 2a 9.8E-05 7.2E-05 1.5E-05 2.1E-04(pCi/kg)

LLD 8.6E-06 1.OE-06 1.OE-06

Date Collected 8/14/2007 4/20/08 7/14/08 Average (pCi/kg)

Concentration 1.OE-05 2.7E-02D 3.2E-06
U-nat(Ikg) Error ± 2a - 6.6E-06(pCilkg)

LLD 5.5E-07 2.OE-07 2.OE-07

Concentration 2.2E-05 3.OE-05 9.3E-06
Ra-226
(PCi/kg) Error ± 20 1.1E-05 4.5E-06 3.6E-06 2.OE-05

LLD 5.5E-07 2.8E-06 4.OE-06

Concentration 4.7E-06 1.4E-05 -9.5E-07U
AMS-02 Error ± 2o 6.0E-06 4.9E-06 5.OE-06 5.9E-06
(pCi/kg)

LLD 5.5E-07 2.OE-07 4.7E-07

Concentration 3.3E-04 1.3E-03 1.5E-04
Pb-210
(pCi/kg) Error ± 2a 1.5E-04 6.9E-05 7.3E-05 5.9E-04

LLD 2.7E-06 1.OE-06 1.2E-04

Concentration 1.8E-05 2.OE-04 9.1E-06U
Po-21 0
(PCi/kg) Error ± 2o 2.OE-05 4.2E-05 8.5E-06 7.6E-05

LLD 2.7E-06 1.OE-06 1.OE-06
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Table 7-1. Baseline Radionuclide Concentrations in Vegetation (continued)

Location Date Collected 8/1412007 4/20108 7/14/08 Average (pCi/kg)

Concentration 9.8E-06 1.5E-01D 7.7E-06
U-nat(pi/g Error ± 2o - 9.8E-06(pCi/kg)

LLD 6.4E-07 2.4E-06 2.OE-07

Concentration 7.4E-05 1. 1 E-04 7.5E-06
Ra-226 Error ± 2a 2.2E-05 9.7E-06 9.2E-05
(pCi/kg) 4.9E-06

LLD 6.4E-07 3.7E-06 6.6E-06

Concentration 2.6E-06 4.1E-05 1.OE-05
AMS-03 Th-230

AMS-03 (pCi/kg) Error ± 2a 44E-06 1.1E-05 6.6E-06 2.2E-05

LLD 6.4E-07 2.OE-07 7.7E-07

Concentration 9.1 E-04 1.4E-03 3.3E-04
Pb-210(pCi/kg) Error ± 2a 2.2E-04 8.2E-05 1.2E-04 8.8E-04

LLD 3.2E-06 1.OE-06 1.9E-04

Concentration 7.8E-05 2.3E-04 9.6E-06U
Pc-210
(pCi/kg) Error ± 2a 4.4E-05 4.4E-05 1.1E-05 1.5E-04

LLD 3.2E-06 1.OE-06 1.OE-06

Date Collected 8/14/2007 4/20/08 7/14/08 Average (pCi/kg)

Concentration 9.3E-06 2.1 E-02D 8.4E-06U-nat

(pci/kg) Error ± 2a 9.3E-06

LLD 8.1E-07 1.9E-06 2.OE-07

Concentration 2.3E-05 3.1E-05 9.3E-06
Ra-226(pc/kg Error ± 2a 1.4E-05 4.6E-06 2.7E-05(pCi/kg) 5.2E-06

LLD 8.OE-07 2.8E-06 6.7E-06
Concentration 3.6E-06 8.3E-06 -2.7E-06U

AMS-04 Th-230

(pCi/kg) Error ± 2a 5.6E-06 4.2E-06 4.2E-06 6.OE-06

LLD 8.OE-07 2.OE-07 7.7E-07

Concentration 1.5E-03 1.2E-03 2.1 E-04
Pb-210Pcikg Error ± 2a 3.OE-04 6.6E-05 1.2E-04 1.4E-03(liCilkg)1.E0

LLD 4.OE-06 1.OE-06 1.9E-04

Concentration 9.8E-05 1.7E704 9OE-06UPc-210
(pCi/kg) Error ± 2a 6.4E-05 3.9E-05 9.6E-06 1.3E-04

LLD 4.OE-06 1.OE-06 1.OE-06
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Table 7-1. Baseline Radionuclide Concentrations in Vegetation (continued)

Location Date Collected 8/1412007 4/20108 7/14/08 Average (pCi/kg)

Concentration 3.7E-05 2.3E-01 D 1.4E-05
U -nat

(pCi/kg) Error ± 2a - 3.7E-05

LLD 1.3E-06 1.3E-06 2.OE-07

Concentration 2.4E-05 7.9E-05 5.9E-06U
Ra-226(pc/kg Error ± 2a 1.8E-05 5.7E-06 5.2E-05(pCilkg) 5.3E-06

LLD 1.3E-06 1.8E-06 7.7E-06

Concentration 1.5E-05 4.8E-05 -8.8E-07UTh-230
AMS-05 (pCilkg) Error ± 2o 1.7E-05 8.1 E-06 3.2E-05

LLD 1.3E-06 2.OE-07 8.8E-07

Concentration 1.7E-03 3.3E-04 3.4E-04
Pb-210

(pCi/kg) Error ± 2o 4.2E-04 3.OE-05 1.4E-04 1.OE-03

LLD 6.5E-06 1.OE-06 2.2E-04

Concentration 6.6E-05 1.6E-04 2.1 E-05
Po-210(Poi/k Error ± 2a 6.OE-05 3.1 E-05 1.6E-05 1.1 E-04(pCilkg)1.E0

LLD 6.5E-06 1.OE-06 1.OE-06

Date Collected 8/14/2007 4120/08 7/14/08 Average (pCi/kg)

Concentration 3.8E-05 1.3E-01 D 2.2E-05
U-nat(pi/g Error ± 2a 3.8E-05(p~ilkg)

LLD 8.3E-07 3.2E-06 2.OE-07

Concentration 3.2E-05 9.2E-05 1.8E-05Ra-226
(pRi/kg) Error ± 2a 1.6E-05 9.9E-06 5.OE-06 6.2E-05

LLD 8.2E-07 4.6E-06 5.0E-06
Concentration 1.9E-05 3.9E-05 2.1 E-05

AMS-06 Th-230

(pCi/kg) Error ± 2a 1.3E-05 1.1 E-05 7.4E-06 2.9E-05

LLD 8.2E-07 2.OE-07 5.7E-07

Concentration 1.OE-03 1.8E-03 1.4E-04U
Pb-210pci/kg) Error ± 2a 2.6E-04 1.1 E-04 8.7E-05 1.4E-03(pCilkg)8.E0

LLD 4.1E-06 1.OE-06 1.4E-04

Concentration 6.OE-05 4.OE-04 5.7E-06U
Po-210Poi/kg Error ± 2a 4.4E-05 7.7E-05 2.3E-04
(pCilkg) 5.7E-06

LLD 4.1 E-06 1.0E-06 1.0E-06
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Table 7-1. Baseline Radionuclide Concentrations in Vegetation (concluded)

Location Date Collected 8114/2007 4/20108 7/14/08 Average (pCi/kg)

Concentration 1.8E-05 1.4E-01 D 2.7E-05
U-nat

(pCi/kg) Error ± 2o - 1.8E-05
LLD 9.7E-07 21E-06 2.OE-07

Concentration 2.7E-05 7.6E-05 2.4E-05Ra-226
(pCi/kg) Error ± 2a 1.6E-05 7.2E-06 7.5E-06 5.2E-05

LLD 9.7E-07 3.OE-06 7.7E-06

Concentration 1.6E-05 4.OE-05 2.OE-05Th-230
AMS-07 (pCi/kg) Error ± 2a 1.8E-05 1.2E-05 8.6E-06 2.8E-05

LLD 9.7E-07 2.OE-07 8.6E-07

Concentration 2.1 E-03 6.2E-04 -3.2E-05UPb-210
(pCilkg) Error ± 2o 3.6E-04 5.3E-05 1.3E-04 1.4E-03

LLD 4.8E-06 1.OE-06 2.1E-04

Concentration 1.5E-04 2.3E-04 2.OE-05Po-210
(pCi/kg) Error ± 2o 8.2E-05 4.7E-05 1.3E-05 1.9E-04

LLD 4.8E-06 1.OE-06 1.OE-06

Date Collected 8/14/2007 4/20108 7/14/08 Average (pCi/kg)

Concentration 4.OE-05 9.OE-02D 1.OE-05U -nat
(pCi/kg) Error ± 2a 2.5E-05

LLD 9.7E-07 3.8E-06 2.OE-07

Concentration 4.1 E-05 8.3E-05 1.3E-05
Ra-226
(pCi/kg) Error+2o 2.OE-05 1.1E-05 4.6E-06 6.2E-05

LLD 9.7E-07 6.4E-06 5.1E-06

Concentration 1.OE-05 3.5E-05 7.3E-06
AMS-BKG Th-230

(pCi/kg) Error ± 2a 1.3E-05 1.2E-05 4.2E-06 2.3E-05

LLD 9.7E-07 2.OE-07 5.6E-07

Concentration 6.9E-04 1.4E-03 1.3E-04UPb-210
(pCi/kg) Error ± 20 2.8E-04 1.OE-04 86E-05 1.OE-03

LLD 4.8E-06 1.OE-06

Concentration 2.5E-05 2.2E-04 9.3E-06Po-210
(pCi/kg) Error ± 2o 3.2E-05 5.1E-05 8.8E-06 1.2E-04

LLD 4.8E-06 1.OE-06 1.OE-06

Notes:
D = Lower limit of detection increased due to sample matrix interference. Average concentrations s do not
include "D"-qualified results.
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Table 8-1. Baseline Radionuclide Concentrations in Air

Location Monitoring Concentration (pjCi/ml) % of Effluent Concentration Lower Limit of Detection (pCi/ml)
Period' Th-230 Ra-226 Pb-210 Th- Ra- Pb-

U-nat Th-230 2a Error Ra-226 2o Error Pb-210 2a Error U-nat 230 226 210 U-nat Th-230 Ra-226 Pb-210

1 -1.3E-17 3.4E-18 1.OE-17 1.8E-17 1.7E-17 2.1E-14 2.4E-16 0.00% 0.00% 0.00% 3.54% 1.7E-18 1.7E-18 1.2E-17 2.1E-16

2 2.4E-17 1.3E-17 9.8E-18 1.4E-17 9.7E-18 2.1E-14 4.9E-16 0.00% 0.00% 0.00% 3.51% 1.5E-18 1.5E-18 8.3E-18 4.2E-16

AMS-01 3 3.7E-15 1.3E-17 4.2E-17 1.2E-17 5.7E-17 1.9E-14 9.8E-16 0.12% 0.00% 0.00% 3.13% 3.9E-15 2.3E-18 5.7E-17 3.7E-16

4 0.OE+00 1.6E-18 1.1E-17 7.2E-18 9.1E-18 4.1E-14 6.9E-16 0.00% 0.00% 0.00% 6.78% 1.6E-16 1.6E-18 1.6E-18 7.9E-18

5 -1.7E-17 6.5E-18 2.5E-17 -3.1E-17 2.7E-17 1.0E-14 6.5E-16 0.00% 0.00% 0.00% 1.74% 4.3E-18 4.3E-18 5.6E-17 6.7E-16

1 -2.OE-17 4.7E-18 1.1E-17 -8.6E-18 1.3E-17 8.9E-15 2.5E-16 0.00% 0.00% 0.00% 1.49% 1.6E-18 1.6E-18 1.1E-17 1.9E-16

2 4.2E-18 0.OE+00 7.4E-18 -4.2E-18 7.4E-18 8.2E-15 4.2E-16 0,00% 0.00% 0.00% 1.37% 1.4E-18 1.4E-18 7.6E-18 3.9E-16

AMS-02 3 2.9E-15 1.8E-18 2.5E-17 -2.6E-17 3.3E-17 1.2E-14 7.5E-16 0.10% 0.00% 0.00% 1.96% 3.1E-15 1.8E-18 4.1E-17 3.OE-16

4 0.OE+00 1.6E-17 1.1E-17 -2.3E-18 7.OE-18 2.OE-14 4.7E-16 0.00% 0.00% 0.00% 3.26% 1.5E-16 1.5E-18 1.5E-18 7.6E-18

5 -1.3E-17 0.OE+00 8.OE-18 -4.9E-17 2.3E-17 1.5E-14 6.5E-16 0.00% 0.00% 0.01% 2.44% 4.OE-18 4.OE-18 5.3E-17 6.2E-16

1 -3.OE-17 9.3E-18 1.2E-17 -1.4E-17 1.3E-17 9.2E-15 2.5E-16 0.00% 0.00% 0.00% 1.53% 1.5E-18 1.5E-18 1.2E-17 1.9E-16

2 1.8E-17 8.9E-18 9.OE-18 9.6E-18 9.5E-18 8.OE-15 4.4E-16 0.00% 0.00% 0.00% 1.34% 1.5E-18 1.5E-18 8.9E-18 4.1E-16

AMS-03 3 2.8E-15 6.9E-18 2.2E-17 -4.8E-18 3.7E-17 1.2E-14 7.5E-16 0.09% 0.00% 0.00% 1.98% 2.9E-15 1.7E-18 3.6E-17 2.8E-16

4 0.OE+00 9.3E-18 1.OE-17 5.4E-18 8.8E-18 1.3E-14 3.9E-16 0.00% 0.00% 0.00% 2.16% 1.6E-16 1.6E-18 1.6E-18 7.8E-18

5 -1.6E-17 1.9E-17 9.7E-18 -3.2E-18 3.1E-17 1.2E-14 6.5E-16 0.00% 0.00% 0.00% 1.99% 4.2E-18 4.2E-18 5.OE-17 6.6E-16

1 -2.6E-17 2.5E-18 1.1E-17 -2.8E-17 1.2E-17 8.5E-15 2.6E-16 0.00% 0.00% 0.00% 1.42% 1.7E-18 1.7E-18 9.9E-18 2.OE-16

2 1.9E-17 6.6E-18 9.OE-18 1.2E-17 9.5E-18 1.OE-14 4.6E-16 0.00% 0.00% 0.00% 1.74% 1.5E-18 1.5E-18 8.1E-18 4.1E-16

AMS-04 3 3.OE-15 -9.5E-19 3.OE-17 2.5E-17 4.7E-17 -1.1E-16 7.OE-16 0.10% 0.00% 0.00% 0.02% 3.2E-15 1.9E-18 4.4E-17 3.1E-16

4 0.OE+00 9.4E-18 1.1E-17 2.3E-18 8.3E-18 2.2E-14 5.1E-16 0.00% 0.00% 0.00% 3.66% 1.6E-16 1.6E-18 1.6E-18 7.8E-18

5 -1.OE-18 2.7E-17 9.7E-18 -5.2E-18 3.3E-17 1.3E-14 6.7E-16 0.00% 0.00% 0.00% 2.23% 4.2E-18 4.2E-18 5.5E-17 6.6E-16
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Table 8-1. Radionuclide Concentrations in Air (concluded)

Monitoring Concentration (PCi/ml) % of Effluent Concentration Lower Limit of Detection (iCi/ml)
Location Perioda Th-230 Ra-226 Pb-210 Th- Ra- Pb-

U-nat Th-230 2o Error Ra-226 2o Error Pb-210 2a Error U-nat 230 226 210 U-nat Th-230 Ra-226 Pb-210

1 1.OE-18 4.7E-18 1.1E-17 1.1E-17 1.5E-17 1.OE-14 2.3E-16 0.00% 0.00% 0.00% 1.66% 1.6E-18 1.6E-18 1.1E-17 1.9E-16

2 2.7E-17 1.5E-17 1.0E-17 1.5E-17 9.9E-18 1.1E-14 4.8E-16 0.00% 0.00% 0.00% 1.91% 1.5E-18 1.5E-18 8.5E-18 4.3E-16

AMS-05 3 2.8E-15 3.6E-17 2.3E-17 -1.3E-17 4.OE-17 1.0E-14 7.2E-16 0.09% 0.00% 0.00% 1.68% 2.9E-15 1.7E-18 4.3E-17 2.8E-16

4 0.OE+00 2.OE-17 1.4E-17 4.7E-17 1.3E-17 2.5E-14 5.3E-16 0.00% 0.00% 0.01% 4.09% 1.5E-16 1.5E-18 1.5E-18 7.7E-18

5 2.4E-17 5.6E-17 9.5E-18 2.2E-17 3.4E-17 1.1E-14 6.3E-16 0.00% 0.00% 0.00% 1.85% 4.1E-18 4.1E-18 4.9E-17 6.4E-16

1 -1.4E-17 9.4E-18 1.2E-17 0.OE+00 1.4E-17 6.0E-15 2.2E-16 0.00% 0.00% 0.00% 1.00% 1.6E-18 1.6E-18 1.1E-17 1.9E-16

2 1.7E-17 5.5E-18 1.OE-17 -5.5E-18 8.4E-18 1.1E-14 4.9E-16 0.00% 0.00% 0.00% 1.80% 1.6E-18 1.6E-18 9.5E-18 4.4E-16

AMS-06 3 2.9E-15 1.OE-17 2.4E-17 -2.OE-17 3.9E-17 1.7E-14 8.2E-16 0.10% 0.00% 0.00% 2.89% 3.1E-15 1.8E-18 4.2E-17 2.9E-16

4 0.OE+00 1.4E-17 1.2E-17 2.3E-17 1.OE-17 2.1E-14 4.8E-16 0.00% 0.00% 0.00% 3.56% 1.5E-16 1.5E-18 1.5E-18 7.3E-18

5 -2.6E-18 2.OE-17 9.1E-18 6.9E-18 3.3E-17 1.9E-14 6.9E-16 0.00% 0.00% 0.00% 3.25% 4.OE-18 4.OE-18 4.9E-17 6.2E-16

1 -1.1E-17 6.4E-18 9.1E-18 -1.3E-17 1.1E-17 7.2E-15 2.2E-16 0.00% 0.00% 0.00% 1.20% 1.4E-18 1.4E-18 9.2E-18 1.7E-16

2 2.OE-17 7.9E-18 8.1E-18 -6.6E-19 7.5E-18 1.3E-14 4.4E-16 0.00% 0.00% 0.00% 2.13% 1.3E-18 1.3E-18 7.3E-18 3.7E-16

AMS-07 3 9.1E-15 2.OE-17 2.6E-17 3.9E-18 4.2E-17 1.7E-14 7.8E-16 0.30% 0.00% 0.00% 2.85% 2.9E-15 1.7E-18 4.3E-17 2.8E-16

4 0.OE+00 1.3E-17 1.2E-17 2.9E-17 1.OE-17 2.8E-14 5.4E-16 0.00% 0.00% 0.00% 4.66% 1.4E-16 1.4E-18 1.4E-18 7.OE-18

5 -9.2E-19 1.7E-17 8.5E-18 1.4E-17 3.OE-17 1.3E-14 5.9E-16 0.00% 0.00% 0.00% 2.10% 3.7E-18 3.7E-18 4.6E-17 5.8E-16

1 1.6E-18 2.OE-17 1.3E-17 -5.6E-18 1.4E-17 8.3E-15 2.5E-16 0.00% 0.00% 0.00% 1.38% 1.6E-18 1.6E-18 1.2E-17 2.2E-16

2 2.1E-17 2.OE-18 1.2E-17 3.OE-18 1.1E-17 1.8E-14 6.6E-16 0.00% 0.00% 0.00% 3.05% 2.OE-18 2.OE-18 1.2E-17 5.7E-16

AMS-BKG 3 3.OE-15 2.8E-17 2.9E-17 -5.1E-18 4.OE-17 1.3E-14 7.7E-16 0.10% 0.00% 0.00% 2.18% 3.2E-15 1.9E-18 4.1E-17 2.5E-16

4 0.0E+00 -7.8E-19 9.4E-18 1.2E-17 9.5E-18 2.OE-14 4.8E-16 0.00% 0.00% 0.00% 3.29% 1.6E-16 1.6E-18 1.6E-18 7.8E-18

5 -8.1E-18 2.4E-17 9.3E-18 -1.7E-17 2.4E-17 1.2E-14 6.3E-16 0.00% 0.00% 0.00% " 2.00% 4.OE-18 4.0E-18 4.0E-17 5.3E-16

Notes:
a. The laboratory reported no blank assay data for Period 5. Blank assays in the sample concentration calculation were assumed to be 50 percent of the values for blanks reported for the previous period. The

assumption is based on the relative, approximate run-time of the air samplers in both periods.

NR = Not reported by the laboratory.
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Table 8-2. Baseline Radon Ambient Air Monitoring Measurements

Average Standard Minimum Maximum
Starting Ending Radon-222 Error rLLD ercent Rn-222 Deviation Rn-222 Rn-222

Starcngtndin Conc. Err± LD Effluent Coc. Aerg
(pCim)Conc. Conc. Conc.

(pCi/ml) (pci/ml) (pCi/ml) (pCi/ml)

8/14/07 9/27/07 1.00E-09 6.82E-10 1000

AMS-1 9/27/07 2/1/08 7.0E-10 2.OOE-10 700 7.23E-10 2.09E-10 4.92E-10 1.OOE-09

2/1/08 5/17/08 7.00E-10 7.1E-11 2.83E-10 700

5/17/08 7/17/08 4.92E-10 4.92E-10 492

8/14/07 9/27/07 1.OOE-09 682E-10 1000

AMS_1a 9/27/07 2/1/08 4.00E-10 2,00E-10 400 5.73E-10 2.88E-10 4.00E-10 1.OOE-09

2/1/08 5/17/08 4.OOE-10 5.2E-11 2.83E-10 400

5/17/08 7/17/08 4.92E-10 4.92E-10 492

8/15/07 9/27/07 2.20E-09 6.98E-10 2200

AMS-2 9/27/07 2/1/08 1.20E-09 2OOE-10 1200 1.70E-09 7.62E-10 4.92E-10 2.20E-09

2/1/08 5/17/08 7.OOE-10 7.OE-11 2.83E-10 700

5/17/08 7/17/08 4.92E-10 - 4,92E-10 492

8/14/07b 9/27/07b 1.20E-09 - 6,82E-10 1200
9/27/07 2/4/08 1.20E-09 - 2,00E-10 1200

AMS-3 1.20E-09 9.30E-10 4.92E-10 2.70E-09
2/4/08 5/17/08 2.70E-09 7.9E-11 2,91E-10 2700

5/17/08 7/17/08 4.92E-10 - 492E-10 492

8/14/07 9/24/07 1.20E-09 732 E-10 1200

AMS-4 9/27/07 2/4/08 1.20E-09 - OOE-10 1200 1.20E-09 9.98E-10 5.75E-10 2.90E-09

2/4/08 5/17/08 2.90E-09 7.8E-11 2.91 E-10 2900

5/17/08 7/17/08 5.75E-10 4.92E-10 575

8/15/07 9/27/07 2.20E-09 6.98E-10 2200

AMS-5 9/27/07 2/1/08 1.OOE-09 2,OOE-10 1000 1.60E-09 7.16E-10 4.92E-10 2.20E-09

2/1/08 5/17/08 1.20E-09 7.9E-11 2.83E-10 1200

5/17/08 7/17/08 4.92E-10 4.92E-10 492
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Table 8-2. Baseline Radon Ambient Air Monitoring Measurements (concluded)

Average Standard Minimum Maximum
Starting Ending Radon-222 Error + LLD Percent Rn-222 Deviation Rn-222 Rn-222

Location Startin Daendn Conc. (pCi/mi) (PCi/mi) Effluent Conc. Aver ml)c (Ciomi)
(pCi/mi) Conc. ( ICi/ml) Average) (pCi/ml) (pCi/ml)

8/17/07 9/27/07 2.60E-09 7.32E-10 2600

AMS-6 9/27/07 2/1/08 1.OOE-09 2.OOE-10 1000
2/11/08 5/17/08 1.30E-09 7.6E-11 2.83E-10 1300

5/17/08 7/17/08 6.89E-10 - 4.92E-10 689

8/14/07 9/27/07 1.1OE-09 - 6.82E-10 1100
AMS-7 9/27/07 2/1/08 1.50E-09 - 2.OOE-10 1500

2/1/08 5/17/08 1.OOE-09 7.2E-11 2.83E-10 1000

5/17/08 7/17/08 4.92E-10 - 4.92E-10 492

8/14/07 9/24/07 2.OOE-09 - 7.32E-10 2000

AMS-BKG 9/27/07 2/1/08 1.60E-09 - 2.00E-10 1600

2/1/08 5/17/08 1.70E-09 8.1E-11 2.83E-10 1700

5/17/08 7/17/08 4.95E-10 - 4.92E-10 495

8/14/07 9/27/07 2.70E-09 - 6.82E-10 2700

AMS-BKGa 9/27/07 2/1/08 1.50E-09 - 2.OOE-10 1500 2.10E-09 9.03E-10 4.92E-10 2.70E-09

2/1/08 5/17/08 1.50E-09 8.1E-11 2.83E-10 1500

5/17/08 7/17/08 4.92E-10 - 4.92E-10 492

8/14/07 9/23/07 2.OOE-09 - 7.50E-10 2000
Rn 01 9/23/07 2/11/08 1.30E-09 - 2.OOE-10 1300

2/11/08 5/17/08 2.40E-09 8.5E-11 3.13E-10 2400

5/17/08 7/17/08 5.OOE-10 - 4.76E-10 500

8/14/07 9/23/07 9.80E-09 - 7.50E-10 9800

Rn 02 9/23/07 2/11/08 1.20E-09 - 2.OOE-10 1200 3.86E-09 5.15E-09 5.75E-10 9.80E-09

no data -

5/17/08 7/17/08 5.75E-10 1.5E-10 4.92E-10 575
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Table 8-2. Baseline Radon Ambient Air Monitoring Measurements (concluded)

Average Standard Minimum Maximum

Starting Ending Radon- Error + LLD Percent Rn-222 Deviation Rn-222 Rn-222
Location Date Date 222 Conc. (pCi/mil) Effluent Conc. of Conc. Conc.

(pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml)

8/14/07 9/23/07 1.20E-09 - 7.50E-10 1200

Rn 03 9/23/07 2/11/08 9.00E-10 - 2.OOE-10 900
2/11/08 5/17/08 2.70E-09 8.6E-11 3.13E-10 2700

5/17/08 7/17/08 4.92E-10 - 4.92E-10 492

8/14/07 9/23/07 2.OOE-09 - 7.50E-10 2000
Rn 04 9/23/07 2/1/08 1.40E-09 - 2,OOE-10 1400 1.70E-09 6.34E-10 SOQE-lO 2.OOE-09

2/11/08 5/17/08 1.OOE-09 7.7E-11 2.83E-10 1000

5/17/08 7/17/08 5.OOE-10 - 4.92E-10 500

8/14/07 9/23/07 1.50E-09 - 7,50E-10 1500

Rn 05 9/23/07 2/12/08 1.10E-09 - 2.OOE-10 1100

2/11/08 5/17/08 2.60E-09 8.6E-11 3.16E-10 2600

5/17/08 7/17/08 8.18E-10 - 4.92E-10 818

8/19/07 9/23/07 3.30E-09 - 8.57E-10 3300

Rn 06 9/23/07 2/11/08 1.30E-09 - 2,OOE-10 1300

2/11/08 5/17/08 3.OOE-09 8.5E-11 3.13E-10 3000

5/17/08 7/17/08 4.92E-10 - 4.92E-10 492

8/15/07 9/23/07 3.OOE-09 - 7.69E-10 3000
Rn 07 9/23/07 2/12/08 1.80E-09 - 2.OOE-10 1800

2/12/08 5/17/08 3.30E-09 8.3E-11 3.16E-10 3300

5/17108 7/17/08 7.21E-10 - 492E-10 72.1

8/14/07 9/23/07 1.50E-09 - 7.50E-10 1500

Rn 08 9/23/07 2/1/08 1.30E-09 - 2.OOE-10 1300 1.40E-09 4.39E-10 4.92E-10 1.50E-09
9/23/07 2/1/08 1.OOE-09 7.2E-11 2.83E-10 1000

5/17/08 7/17/08 4.92E-10 4.92E-10 492
Notes:
a. Duplicate track etch detector
b. Seal potentially compromised
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Table 9-1. Ambient Gamma Dose Rates using TLDs
Dose Projected Annual

Location Starting Date End Date Dose Poe ed n
(mrem) Dose (mnremn)

9/18/07 2/4/08 -

AMS-01 2/4/08 5/17/08 37.2a 114
5/17/08 7/17/08 57.7a

9/18/07 2/4/08 -

AMS-02 2/4/08 5/17/08 - 323
5/17/08 7/17/08 54.0
9/18/07 2/4/08 -

AMS-03 2/4/08 5/17/08 38.6 137
5/17/08 7/17/08
9/18/07 2/4/08 62.4

AMS-04 2/4/08 5/17/08 36.1 184
5/17/08 7/17/08 54.3
9/18/07 2/4/08 50.6

AMS-05 2/4/08 5/17/08 36.7 149
5/17/08 7/17/08 36.4
9/18/07 2/4/08 -

AMS-06 2/4/08 5/17/08 36.9 196
5/17/08 7/17/08 51.1
9/18/07 2/4/08 73.7

AMS-07 2/4/08 5/17/08 35.5 175
5/17/08 7/17/08 36.1
9/18/07 2/4/08 68.8a

AMS-BKG 2/4/08 5/17/08 40.5a 202
5/17/08 7/17/08 58.5a

Notes:
a. Result is average of measurement plus duplicate.
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Table 10-1. Baseline Radionuclide Concentrations in Local Food

Sample ID Radionuclide Parameter Result
Concentration <7.0E-06

U-nat (pCi/kg) Error ± 2a
LLD 7.OE-06

Concentration 3.OE-06
Ra-226 (pCi/kg) Error ± 2o 2.OE-06

LLD 3.OE-06
Concentration 0.0

DBAT-01 Th-230 (pCi/kg) Error ± 2a 2.OE-05
LLD 8.OE-06

Concentration -7.OE-06
Pb-210 (pCi/kg) Error ± 2a 4.OE-05

LLD 7.OE-06
Concentration 8.OE-06

Po-210 (pJCi/kg) Error ± 2o 1.OE-04
LLD 8.OE-06

Concentration <7.OE-06
U-nat (pCi/kg) Error ± 2a

LLD 7.OE-06
Concentration 6.OE-05

Ra-226 (pCi/kg) Error ± 20 3.OE-05
LLD 4.OE-05

Concentration 0.0
DBAT-02 Th-230 (pCi/kg) Error ± 2o 1.4E-03

LLD 1.OE-04
Concentration 2.OE-04

Pb-210 (pCi/kg) Error ± 2a 7.OE-04
LLD 1.2E-03

Concentration 0.0
Po-210 (pCi/kg) Error ± 2a 1.2E-03

LLD 1.OE-04
Concentration <7.OE-06

U-nat (pCi/kg) Error ± 2(y
LLD 7.OE-06

Concentration 3.OE-06
Ra-226 (piCi/kg) Error ± 2a 1.OE-06

LLD 2.OE-06
Concentration 0.0

DBAT-03 Th-230 (pCi/kg) Error ± 2o 1.OE-04
LLD 6.OE-06

Concentration -7.OE-06
Pb-210 (pCi/kg) Error ± 2o 4.OE-05

LLD 6.OE-05
Concentration 2.OE-05

Po-210 (pCi/kg) Error ± 2a 2.OE-04
LLD 6.OE-06
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Figure 1-1. Dewey-Burdock Site Location
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Figure 1-2. Salient Areas of Dewey-Burdock Site
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Figure 3-1. Baseline GPS-Based Gamma-Ray Count Rates
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Figure 3-2. Frequency Histograms of Gamma-Ray Count Rates (a) normal fit in entire data set, (b)
lognormal fit in entire data set, (c) normal fit in main permit area, (d) lognormal fit in main permit area, (e) normal
fit in surface mine area, (f) lognormal fit in surface mine area.
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Figure 3-3. GPS-Based Gamma-Ray Count Rates in the Land Application Areas
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Dewey-Burdock Site
*Radon Track Etch Detectors

*> Air Monitoring Stations
*Radon Rux Measurements

[•Pri raBoundary 
TLDs Ond radon tack etch detectors locted,

Figure 4-1. Air Monitoring Station, Ambient Radon, and Radon Flux Measurement Locations
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Figure 4-2. Soil Sample Locations (does not include samples collected at AMS locations and land application areas)
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Figure 4-3. Soil Sample Locations in Land Application Areas
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Figure 5-1. Correlation of concentrations of radium in soil and 1-minute integrated gamma-ray counts, using all
80 pairs of measurements. The red lines are predicted 95 percent confidence lines.
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Figure 5-2. Correlation of concentrations of radium in soil and 1-minute integrated gamma-ray

counts, with five outliers removed. The red lines are predicted 95 percent confidence lines.
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Figure 5-3. Grid block averages of radium-226 concentrations predicted from correlation between
radium-226 concentrations in soil and gamma-ray count rates
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Figure 8-1. Ambient Radon Concentrations Superimposed on Predicted Radium-226 Concentrations
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Figure 9-1. Locations of PIC-Sodium Iodide Correlation Measurements
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Figure 9-2. Linear Regression Model: Exposure Rates Correlated to Gamma-Ray Count Rates
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Figure 9-3. Predicted Site-Wide Exposure Rates, Grid Block Averages
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Appendix A

GPS-Based Gamma-Ray Survey Calibration Sheets and
Function Check Data



Reuter-Stokes

Calibration Certificate

Reuter-Stokes certifies that the Environmental Radiation Monitor, identified

below, has been calibrated for output using the shadow shield technique*, and

,calibrated with radiation sources traceable to the National Institute of Standards

and Technology.

Sensor Type: 100 R/Hr

Serial Number: 07JOOKM 1

Calibration Date: 6/19/08

Sensitivity: 10.21 mV/jLR/h

Authorized Si ature

*Calibration Procedure; RS-SOP 238.1



,0 Reuter-Stokes

Calibration Data

Sensor Type: 100 R/Hr Source (CS-13 7):

Ser-al Nutnber': 07JOOKMI Date.-of Certification:

Calibration Date: 6/19/08 Exposuie Rate at 1 meter:

Custoimer Name: ENVIR-ONMENTAL RESTORATION

Sensitivity (Ra-226): 10.21 mV/paR/h

BB-400

12/1/94

4.226 mR/h

I Distance

F~eet- cm

I118! 359

13.8 420

1.f7. 8 . 481

,178. 542

jExposýre Ratel

235.064

!17 f.1i14

S129.972

101 968

P+S+A I S+IA
V V '

3.692 1.264
3.202 1.435

3.173 1.832
3,2283

p

2.428

1.768
1.341

1052

k(S-37)
mV/4R/h

10.33

10.31

.10.32

k(.CS-137) = 10.32 mv/pl

k(Ra-226) = .9892 k(CS-137)

k(Ra-226) 10.2i mv/4'R /h

By-

= 40.32,M-v4/R/h

a 08 rnv/pRk/h

ak "0.074%

Date: C _



-J

V.

~

ý I

14,ft'

Reuter Stokes

RSS-131 FIRMWARE PARAMETERS

SIN 07JO0KMI

RAC q 210E-08

ZLN
ZMN
ZHN

ZLD
ZMD
ZHD

RLN
RMN
RHN

RLV
RMV
RHV

0.O00E-O0
4.324E401

-2.127E-03

0.OOOE-00
-2-414E-04
-6.174E-07

4.619E+11
2.23M1E+09
1.0011E+07

-1.524E+08
2.094E+04

-1.548E+02

Only change in constants is
In the RAC from 2'.228E-08

By:

Date:

• Eevel 2 Nuclear / Electrical Inspector

Reviewed By: -r/, v2rw
Product Enginee,ý/



i'E B E.RVL- -N E'

CERTIFICATE OF CALIBRATION

G-mma Standard

S.O.0 3951
P.O.# N/A

Description of ,Standard:

Model No. CS-7AS Serial No. 4054-02 Isotope Cs-137

The source of gamma radiation is mounted on a 2.54 cm diameter PLASTIC

cisc, 3 mm thick and sealed in a PLASTIC RESIN

Measurembnt Method:

The gamma ray emission rate was compared with a similar standard, which was calihraaec
by NIST S/N 2752-91 The comparison of relative gama ray emission razes was
accompl ished using a high resolution gamma-ray detector (nominal active volume 100 cr•
mJ -- m~iuichannel pulse height analyzer.

Measurement Result:

7he gamma ray activity of the standard on 10-03-2002 was 8.5

The uncertainty of the measurement is 5 %, which is the sum of the uncertalnt"-.

acner to -he NIST reference ( 2.2:%), iahdom counting error at the 99% confidenre

jevel, and the estimated upper limit of systematic errors.

Calibrated bv: ART REUST Reviewed by:_- __

Taeibc•aticnTechnician: Q.A. Representative:_ an,- 7C4

lalibratcon Date: 10-03-2002 Reviewed Dare: /o-.-oz0

Analytical Services

7021 Pan American Freeway NE

Albuquerque, New Mexico 87109-4238.
(505) 345:3461 Fax (505) 761-5416

Toll Freý (866) RAD-LABS (723,5227)

www.'eberineSerVicescom



Certificate of Calibration
Ratemeter / Scaler Certificate of Caiibration

RG.
Envioontnta]Restraton Group, Inc.

8809 Washington St..NE, Suite i5O
Albuqu"stue. NM 87113
(505) 298-42.24

Manufacturer: Ludlum Model: 222 Ir Serial No.: 1901"1

All RAfiges'Calibrated Electronically; Ludlum Pulser Generator Serial No.: 0397743 - 201932

This cýihratxion conforms ,o the requirmmens and accptIable calibration conditions of ANSI N323A - 1997,

NMCB Reintion No. 48- I.Calibration of Radiation letection, Iquns•nt •A DcvccsI

I• Mechanical ck.[] Meter Zeroed I0 Geotropism ck. I F/S Response ck. 0 Audio ck.
THRIWIN ck. High Voltage 6k.: 13 500v, d I OOv. [ I 500v El Battery ck. (mi 4.4 vdc)

Thresh6ld Setting: 10 mV

instrument found within tolerance (+/- i0%) 13lYes 0 No

Reference
Calibration Point

400 Kcpm

100 Kcpm

.40 Kcpm

10 Kcpm

4 Kcpm

I. Kcpm

400 cpm

100 cpm

.Reference
'Calibration Point

Instrument

"A.s Found Reading"

+/- 10%

+/- 10%

+/- I0%

:,/- 10%

+/-. 10%

+/- 10%

Instrument
Meter Reading

400 Kcpm

100 Kcorn

40 Kcm_

10 Kcpmr

4 Kcpm

I Kcpm

400 cpr

100 cpr

IAstrumeni
"As Found Reading"

Log Scale
Count Rate.

Integrated Counts
(I -minute count)

400 Kcpm

40 Kcpm

4 Kcpm

400 cpm

+1- 10%

+1- 10%

+/~ IOo/o,

+1-10%

400 Kcrom

40 Kcom

4 Kcom

400'cm

3998866

39888

3988

398

'Reviewed By:( L, _,-(2

Calibratibn Date: ,07`;-P "7

Caiibration Due: ec'-•- )

Date: (0 /6?/' 7

SERG Fonn.1.02B



Certificate oif Calibration
Ratemeter/, Scaler Cei'firicate of Calibration

ERGERGkb esoa ion p, Inc.

8809 Washinon St. NE, Stite 1 50
Albuquerque. UM 87113
(505) 298-4224

'Manufacturer: Ltidlum Model: 2221 &Seial No.: 117634

All Ranges Calibrated Electronical ly; Ludlum Pulser Generator Serial No.: 0397743 0 201932

This calibration tomfbnsio'the requirements and acceptoie cal~rami6n conditions of ANSI N32.3A - 1997•NMCB Registraiton No, 481-3 - Calibration of Radiation Detection Insntrtnents & Devices

I' Mec'hanical ck.El Meter Zero&d ' Geotropism ck. r F/S Response ck. -d Audio ck.

0l THR/WIN ck. High Volitag ck.: 1l500v 0l OOOv llI500v rlBattery ck. (min 4.4 vdc)

Threshold Setting: 10 mV

Instrument found within tolerance (+1- 10%) 0Yes 0 No

Reference Instrument Instrument
Calibration Point "As Found Reading" Meter Reading

400 Kcpm +/- 10% 400 Kom

100 Kcpm +/- 10% 100 Kcvm

40 Kcpm +/- 10% 40 Kcpm

10 Kcpm +/- 10% 10 Kcfm

4 Kcpm +/- 10% 4 Kcpm

I Kcpm +/- 10% 1 Kcpm

400 cpm +/- 10% 400 corm

100 cpm +/- 10% 1O0cim

Reference Instrument Log Scale Integrated Counts
Calibration Point '"AsFound Reading" Co.unt Rate (I-minute counit)

400 Kcpm 4+0- 10% Kcpm 398978

40 Kcpm +1/- i0% 39900

4 Kcpm +/- 10% 4 Kcom 3990

400 cpm +/6 10% 40b con 399

Calibrated By__ Calibiation Date: ;-•,'c)7

Calibration Due:____ _____

Date: 11 ,Reviewed By:_..ý-ý-,

Etkd~zrtiil. 02b*



Certificate of Calibration
Ratemeter /Scaler Certificate of Calibration

ERG
Environmental Restoration Group. Inc.
8809 Washington St. NE, Suite IS0
.Mbrqquerque, NM 87113
(505) 298-4224

Manufacturer: Ludlum Model: 2221 Sefiil No.: 117648

All Ranges Calibrated'Electronically; Ludlum Pulser Generator Serial No.: r197743 0 201932

This cabbmtion conforinso the requirenentiand acceptabAe calbo codiions of ANSt N323A- 1997.
NIRCB RcSistration No. 481-3 • Calibrio6n of Radiation Dtiction Instrutncets & DeviceI

0 Mechanical ck.0 Meter Zeroed [0 Geotropism ck. 0 F/S Response ck. 0 Audio ck.

0 THRfWIN ck. Hig Voltaggjck.: 0500v 0 1000v 01500V 0 Battery ck. (min 4.4 vdc)

Threshold Setting: .10 mV

Instrument found within tolerance (+/- 10%) [a Yes 0l No

Reference Instrument Instrument
Calibration Point "As Found Reading" Meter Reading

400 Kcpm +/- 10% 400 Kcp.m

100 Kcpm +/- 10% 100 Kcom

40 Kcpm +/- 10% 40 Kcp..

10 Kcpm +/-10 10 Kcom

4 Kcpm /- 10% 4 Kcnm

I Kcpm +/- 10% I Kcnm

400 cpm +/- 10% 400 coin

100 cpm +/- 10% 100 cOn

Reference Instrument Log Scale Integrated Counts
Calibration Point "As Found Reading" Count Rate (I-minute count)

400 Kcpm / 110/ 400 KcVm 399233

40 Kcpm +IY/O 40 Kc0m 39924

4 Kcpm + 100 .Ki 3992

400 cpm +/ 10% 400.cbm 399

Calibrated ,Calibration Date: c1.-•- 7C) "

Calibratibn Due: • "

Date . 9RevieW,ed By: -''

ERG Pbhsý It 02B



Certificate *of Calibration
Ratemeter / Scaler tertiftcate ofCalbration

ERG
Environmental Restoration Group. Inc.
8809 Washnon St. NE, Suiie ISO
Albuuerquie. NM 87113
(505) 298-4224r

Manufacturer: Ludllu, m Model: ,22 1r Serial No.: 13837

All Ranges Calibrated Elecdtrnibally; Ludlum Pulser Generator Seiial No.: r397743 0 201932

This calibration cinforns to tr requimments and acceptable calibration coniditions of ANSI N323A 1997.
NMRCB Rciaration No. 4811-3- Causa~tion of .Radiation Dejection testnunents & Device

0 Mechanical ck.0 Meter Zeroed 0 Geotropism ck. 0 F/S Response ck. 0 Audio ck.

t' H/WIN ck. High Voltage ck.: 0 500v 0 1 000v 0 1500v 0 Battery ck. (min 4.4 vdc)

Threshold Setting: 10 mV

lnstrumentfotind within tolerance (+/- 10%) OYes. E No

Reference Instrument Instrument
Calibration Point "As Found Reading" Meter Reading

400 K'rpm 400 Kqcm 400 Kc.m

100 Kcoin 100 Kcrm 100 Kcpm

40 Kcpm 40 Kcvm 40 Kcpm

10 Kcpm 1OKcm 10 Kcnm

4 Kcprm 4 Kco 4 Kcpm

I KcPm I Kcpm I Kcpm

400 com 400 cpr 400 corn

100 cpn 100 c__m 102cm

Reference Instrument Log Scale Integrated Counts
CalibrationPoint "As Found Reading" Count Rate (I-minute count)

400 Kcpm 400 Kcpm 400 Kcm 394k95

40 Kcpm 40 Kcpm 40 kcpm 39859

4 Kcpm 4 Kcpm, 4 Kcpm 3987

400 cpm 400 cpm 400 cpm 399

- -0= (

Calibrated By:_

Reviewed -BY: C!--./ ,/" }-'-/"'

Calibration Date: _ _-_____o_ _ _

Calibr ation Due: -74-os
Date:

ERG F6fTn'I.O2B



Certificate of Calibration
Raiteeter I Sealeir.Certifiqate of Caibrittoti

ERG
Envtronnietl Restoraion Groupn Inc.
8i80o Waýsgiotit NE. Suite 150
Albuquerque, NM 87113
(5sS) 98-4224

Manufacturer: Lutdlum Model: 2221r 'Serial No.: 149942

All Ranges CalibratedElectronically; Ludlum Pulser Generator Serial No.: 0397743 I' 201932

this calibraion confontis to the requirements and aeptable calibration conditions of' ANSI N323A - 1997.
NMfRCB Re~isoation No S-~Calibration of Radi ation Detection Instruments & Devices

ri Mechanical ck.EI Meter Zeroed [3 Geo0troism ck. 1- F/S Response ck. 0I Audio ck.

0 THIWIN ck. High Voltage ck.: 5600v6l'E 060v 16S00v 0-Batteryck. (min 4.4 vdc)

Threshold Setting: 10 mv

Instrument found within tolerance (+W- 10%) IYeS 0 No

Reference .instru'en't Instrument
Calibration Point "As Found Reading" Meter Reading

400 Kcpm 400 Krn 400 Kc

100 Kcpm 1O0Kc 1m Kspm

40 Kcpm 40 Kcpm 40 Kgpm

10 Kcpm 10 Kcom 10 Kcom

4 Kcpm 4-kcpm 4 Kcpm

,I Kcpm I Kqcrm I Kc_ m

400 cpm 400:On 4600cpr

100 0prm 10crn 102 cor

Reference Instrument Log Scale Integrated Counts
Calibration Point "As Found Reading" Count Rate (I-minute count)

400 Kcpm 400 Kcpm 400 Kcpm 397437

40 Kpin 40 Kcpm 40 Kcpm -39749

4 Kbpm, 4 Kcpm 4 Kc9m 3975

4000cpm 0 cpi 400 cplm 398

Calibrated y:___ _ _ __

Reviewed By: Y<'

Calibration Date: 7 "

Calibration Due: ? &" C-)

Date: ./i;

ERG Eorm '1.02 B



Certificate of Calibration
Voltage Plateau Form

ERG
Envifirnmenital R*st6oatt6n Gr6up, Inc.
8849 Washingt6n Si. NE, Suiite' 50
Albuquerque, NM :87113

(505) 2984224"

Detetr-M fg.: Liudlurm

Counte'- Mfg:: Ludltim

:Model: 44-10.

WModel. 2221r

Serial No.: ,PR118372

Sedal No.: 149942

Ths calibration bonifons to thrfequir-cxnts and acceptable'-cibitinion cO•itiona O(fANSI N323A - 1997.
NMRCB ~ ý"4 R~itaIn N6. 48 aibration of Radiatio~ni Detecti -on" nIWiunthnc E6& D~evis

C,6oter Thrirhoil Setting:- 10 miyV Cible Leigth; 0r -39 incH; 0 5 foo,'O:Other: Curly

lDetector. geometry to source: OnFace, El Side• 0lBelow, 0 Other___

Distance to source: 0 Contact., El 6-Inches, 03 Ohiiier:

Gamma Source "OCs-137 1 5.7ItCi (2/18/08)sn: 4097-03 [)ther:

Count Time- I Minute

High Gross Source 'Background

Voltage 'Counts Counts

700 22785

800 48024

900 67222

1000 74072

1050 75152

1100 77671

1150 78495 10558

1200 78943

Comments: Recommended Operating'High"Voitage: .150 volts

o-

Calibr~atedBy: 'Calibratibn Date:;_____________

CalibrationDue: - - L -
Biate:; J•f$0•

'eie Y

'ERG FqrufE? I 0



Certificate of Calibration
Voltage Plateau Form

ERG
Environmeutm Restoration Group. Inc.
9809 Wakhiniton Si; NE. Suite ISO
Albuquerque. NM 87113
(505) 298-4224

Detector Mfg.: Ludltim Model: 44-10 Serial No.: PRk98936

Counter Mfg.: ,Ludlum Model: 2221 Serial No.: 117648

Th"bis ctrson confo rms, o. ti. r quirerentsi and accetnble cii.brstios oa ntions of ANSI N323A, 1997.
NMRCB,~ ~ isrt;0ii No, 481-3 -Clibtiýon of Radiation Detcion Instrumnts & Devices

Counter Threshold Setting: 1 1 0 mV Cable Length: 03 -39 inch, 0 5 foot, 0 Other: Ctrly

Detector geometry to source.1 E Face, I] Side, Ul Below, 0 Other:

Distance to source: [3 Contact, ] 6-Inches, 13 Other:

Gamma Source :OCs- 137 @ 5.8.1 gCi (3/07/07) sn: 4097-03 0 Other:_

Count Time: I Minute

High Gross Source Background
Voltage Counts Counts

700 34348

800 62611

900 75761

1000 80115

1100 81583 9258

1200 82568.

Comments: Rec6omn~nded Operating High Voltage: I . volts

Calibrated By:

Reviewed By:

Calibration Date: 07- SW '7

Calibration Due:

Dalte: 9'ý-16

ýERG F76inn IO31AI



Certificate of Calibration
V6ltage J•latea•u Form

ERG
Environmenal Rtoratmon Group, Inc.
8809 Wahigti6n Si. NE, Suite 150
Albuqu.6que. NM 87113
(505) 298-4224

Detector Mfg.: Ludlum Model' 44-10 Serial No.: PRI 18372

Counter Mfg.: Ludlum Model:. - 2221 Serial No.: 117634

Thi waliration cot6nus to the eqeirments and ace•qltbel calibration conditions of ANSI N323A - 1997.

NMRCB Rejintration No. 48 -3 - C1lilration of Radiation Detection Intstruttncts & Dcviccs

Counter Threshold Setting: 10 mV Cable Length: 0 .39 inch, 03 5 foot, 0d Other: Curly

Detector geometry to source: 0 Face, 0 Side, 03 Below, 3 Otther__

Distance to source: E3 Contact, 0 6-Inches, 03 Other:

Gamma Source OCs--137 @ 5.8 1 jCi (3/07/07) sn: 4097-03 0 Other:

Count Time: I Minute

High Gross Source Background
Volage Counts Counts

700 33013

800 61.587

900 76444

1000 81227

1100 82653 9657

.1200 83660

Comments: Recommended Operating High Voltage: / iOQ volts.

Calibrated 9y:4 Calibration Date: 9
- t),)7

ýCal1ibrationJDue:'-(-9

-Date:,Re-,ýiw&d Bv:- I. ~

ERG F6rrl1.03AIý



Certificate of Calibration
Voltage Plateau Form

ERG
Environmental Resoration Group Inc.
8809 Washington St. NE. Suite 150
Albuqlerque.-NM 87113
(505) 248-42i-4

Detector Mfg.: Ludlmn Model: 44-10 Serial No.: PRl98936

Counter Mfg.: Ludlum Model: 2221r Serial No.: 138377

hisT catih'atiaa coafinisothe'reqaie'nrniintsan•daccepiabtczlibiratiýi'o nditionsof ANS$ 6DA- 199.I
NMRCB Registration No.,48 1-3 -'.Calibration of.Radiation.Detectian Inamnuments &,Devices

Counter Threshold Setling: 10 mV Cable Length: U 39 inch, 13 5 foot.'p Other: 'Curly

Detector geometry to 'sourcge. 01 Face. r Side, 03 Below, 03 Other:

Distance t6sotitfe: 13 Contact, r 6-Inches, Q. Other:_

Gamma SourceO Cs-137 @ 5.71iCi (2/18/08) sn: 4097-03 [)thei:

Count Time: I Minute

High Gross Source Background
Voltage Counts Counts

700 27018

800 52935

900 70350

1000 '75558

1050 76535

1166 77714 011_

Ii50 77995 10243

1200 78417

Comments: Recotinended Operating High Voltage: 1150 volts

Cafibrated By: A'-

Reviewed By: ( ,L ' .-

Calibration Date: 2" &• 'L.

Calibration Due: •? -

Date: ;(4f

ERG- Forif 1.03A.1



Certificate of Calibration
Vo1tage PlatEau Form

ERG
Enironmental Restoration Group. Inc.
8809 Washington St. NE. Suite i0O
Albuquerque, NM 87113
(505) 298-4224

Detector M-fg.: Ludlum

Counter Mfg.: Ludlum

Model: 44-10

Model: 2221

Serial No.: PR153990

Serial No.: 190171

This calibration cofodtis to the req"iretsntl and acceptable calibration conditions of Af4SI N323A - 1997.

NMRCB fRqiation No. 481-3 - Calib'ation ofiRadiation Detection Irtaunicaus & Devices

Counter Threshold Setting: 10 mV Cable Length: 0 39 inch, 01 5 foot, 0 Other. Curly

Detector geometry to source: 13 Face, I Side, E3 Below, 03 Other:

Distance to source: 03 Contact, Ej 6-Inches, 3 Other:

Gamma Source 0Cs-137 @• 5.8 haCi (3/07/07) sn: 4097-03 E3 Other:

Count Time: I Minute

High IGross Source IBackground
Voltage Counts Counts

700 1058

800 24638

900 47539

1000 68923

1100 77419

1150 79281 9781

1200 80757

Comments:. Recommended Operating High Voltage: 'l- { volts

Calibrated By:• - Calibration Date: /6- -0 -7

Calibration Due: ' 0o-9 -0c--

Date: / Pk;Reviewed by:.
I ['

EIRG Forni 0.03A I



Certificate 6f Calibration
Voltage Plateau Form

ERG
Enironental Reororarion Oroop. Inc.

8809 Woshingto St. NE. Soite ISO
Albuquerqu NNM 87113
(5S0) 298-4224

Detector Mfg.: Ludlum Model: 44-10 Serial No.: PRI53990

Counter Mfg.: Ludlum Model: 2221 Serial No.: 190171

[ Thinra niap-o nornf ,0o d, requkiraontn ad wn oe nilibmian ondlio of ANSI N323A-1997.
NWRCB Roeoralioo No. 4913 . Cliboaim of Radiimon Onoioo looon m t& Deoi

Counter Threshold Setting:. 10 mV Cable Length: 03 39 inch. 0 5 root, 0 Other Curly

Detector geometry to source: 03 Face, 0 Side. 03 Below, [0 Other:

Distance to source: E Contact. 0 6-Inches, [3 Other__

Gamma Source :[Cs-137 @ 5.81 pCi (3/07/07) Sn: 4097-03 0) Other:

Count Time: I Minute

High I Gross Source Background

Voltage[ Counts jCounts

700 1058

800 24638

900 47539

1000 68923

1100 77419

1150 79281 9781

1200 80757

Comments: Recommended Operating High Voltage: " o volts

Calibrated By:_ _ ._-

Reviewed By: (.. (.(2f 1
"-

Calibration Date: /0-90• 7

Calibraiion DUi: J 0-'3-C4

Date: /0 0ý6

ERG Form I'03AI



4 (

Daily Function Check Form Site: Prm,,Qrf 1:_I

Ratemeter: /.dJ1" 222'

Detector:,. li44,, ' l, 4f-

Source: .-

Distance6to Source: 4-u. . 1
C

Serial No. /1.634

Serial No__.pALj3j
Activity, 9•.c;• F ,.••-

Cal. Due Date, 9..,-b.

Cal. Due Date _ q-6--a 0t

Serial No. 4o. 403 .- ,e :- -*j

NOtes:.

Date Time Battery High Threshold (us Bac round Net Countsoffientcy Initials 'Location
- Voltage' (my_) _ ___ PM) (CPM) (QCPM) (CPfM/DPM)

~ O7.o ~ IiO 2 _ A74.8 42 1S ~ ~ ____

-9 '/13 /N T'z;' 1. 3 1". R. f

1 4l/f 57 1:50 5,7 I005 10(l '69i 0.4% ICU
/ 0, 5I I'- ro. . 7- 60331 4 f/

1171 1106 107 0 LLqf5 /z<S2 30A ~&ii~~

M__ 5,! - W 99 11 - 42/ -Bar

ReveVieed By-. ? # ,/- -- - Date: ",. .7- .r

*r e~d~'~~~~is rax ¾Aeo 44'e_ nlue+cl) 4)e ATV i~if,, 0 L4r* I r w1

~ ~ C~iecjcj v, t .'d 5&, rce -ce 4e cor dACylce of~~'
ýr,# Velclc C'M 9 fj~e r 4h '~ro (orc oe~o A~~fljd E~e-OCvtC



0 lvl-,- '7-

Daily Furction C-l;ick Form

R~atemet~er÷.,L4-_.••- 2?Z(

Detector: L:j•!• 4•-+lp

Source:- ._ _ -_ _ __ .

DiStanceto Sute. ;-;. ,A$

Serial No.
Serial N\o. ti163

Site:- t6werft& 5:ý

CaL. Due Date q,. o',

Cal, Due, Date_ 9--

Se ha:-N _+ý;?_ 0.z 1

Notes: - - - - - - - - - - - - - - - - - - - - - - - - - ---- - - - - - - - - - - - - - - - - - - - - - - - -- - - - -

Daote rm ie h ,tBt G Hk,, - hl,,1o. nd- -Net Counts J7EK=-c---- Initia, ; .ocation-. I 'otace - myCPIA' (CPM) (~CRPM>. (CP'*IIE]PM*).

I AO4. 97o L 1•- -__-. ...

*~w .I.......i .•. LLQo.7%. ... . .
2o 3

0 . -. _ - - _/.Z . . __) . -/2 SS •<B2 i,o.r ____ •,

q .A.te 5, - h.__-__t . i 3_SZ -- -

Revie-wed Bv- Date:



Daily Function Check Form

Cal. Due.Date_ 'h-O,

Cal. Due-Date ,
S~erial No. 4oY-'S-67 0SAJ-

Ratemeter. ' U222i

Detectr ~k, 4~
Source:- ______- ___

Distance to Source: .6-1 -.r 1u

Serial No._____•N___
Serial No; fi:I'1 -q939 .

Activity ., C; ,- (-"

Notes:

Date Time Battery High Threshold Gross Countsi Background 1Net Counts E iciendy Initials Location
.. 4 V61tage -1- ___CPM) (CPM) 1. (CPM) ;((CDM) j(FM__ _

i'r• fq~s..0 -- Li " F Vo-

41410fo;. 4*oo S*, Uol 10/ //o.SoI6 ________ 0. 7.

9/11/07' .0;,,a 53 J1.0 _1 f. O 36 6 -_7_-f S- O 0% f
P,1 _,o . - "l' *" - Lt qr s,• _ • :D .t '•' tL

2qLLZ/J27 C, j5ý S 0 f0 Oct.~~'g ___ ~~]l
4~/15v7'5 );OP" 5,2. z 1YO 7P_00&- _10 ~ 7-qq q5_7

O IZ. 1271. 3O ~ '350~ 130173 __h

102- 131. 0 11; ____ I_- tr 0

~~ ~/Z3' f 0'77 f _ _

Reviewe By er-Lrt1

*Check~ dune' c'm' ýuirc/+}i c /Iec/c9~ (rae-- 'o4

-*CkecL- olcle Ly 5e ch4ýC-ry- o', 4h'e 5r _ýas4/c Ii5 ov'r cQ

Datti, "c/Y '$-

0-F 2Y
~FC "C'd-4.Cq-e



/

D)qiiily Fu r:ictio ar11hfr~,cIk Forrm

Detector:_ LL.Ji-4 44-10
Source: - 3 "1

DistancetotSor,.(.. 6 --,A

S ite- 0 (i:jS

Cal Due Date 9-,-o0
C:al. DuI,. Date_ c--o•
Serial No 4gV-ol- CS -'ýIAS

S i i I No, 11-4642

i::J N c), P4 q

Notes"
- - - - - --- - - - - -

Date- Katt ol iGI ~1Tross,OCns 'Badkgrctund .~t curits, IEfficiency Inifiah" Lo(..Ction

5ZA 0 - 6 1 o ,, &4 . - P ~ F _ _c f

/i:~ Z2 . Z_ /09 / '2i+ 0  0. 1i~ It,2 .% /

________- .ov . /8 ~ 44'ý /233-' L&oly/
c.iii~io1

2/2~4QL
9

~A~L2.

61L Cp"
s 3 t/07ý- 9•69 i /2 S-&.3*6

~LL

5-)

I ;1L-677 -.g o 4• 0.:7% L /ý,,
• .o. •~.C .... • . ".A

-41

!9241 0,? .,
Sito iZ JIIoL o. :•° .10iI r

Reviewed By:_ _ _"



Daily Function Check FOrm Site:-

Ratiemeter: 27- :t 2 t.

De6tector:ý #*+-t

Source: ce - 5
Dist'ance tiSouc: •-,,[,

Serial No. 4Z Cal. Due' Date.. 19ý7-ýO.
Serial No.•/ z w Cal. Due Date q-9-oq
Activity: & e, 6 •-3-OSerial No. 4e,4.-oz.

Acceptance Range 0244O to £4.?23

ýDate! Time: Battery Hih 1Threshold Grossont Background Net Counts Efficiency. Initials.JLcto
______ _____Voltage [ ' (CPM) CPM) (CPM) I(CPM/DPM) Location,_

/2 47T. 1142, e0 .4L.9. -72!.3 O.arý 4/Ad A"45

_______ 9 364o

92/19/.L A~/ ______70

g9 ? RIS? ft NOR

1q2-1 /Ost 9?4 ______ *:7 444 0 3 O___

0 ?6 Q 1/6 to__ QJ4. 72 K

i/4/og ,f2,f ? ez 9~9sq~273o ___

"202. / '93.r6.Sr 09~ a_ _ _

~ 'c g,*..~ 44 ____

... SLL ,IXL 462L 14. -0L5-____ -

Revi~wed By:________________________ Date: A;t' ýd_--C"7g

ERG Form 2.07A



0 0
32P

Daily Function Check Form Site: M42,? 8,.,4,1

Ratemeter: /Q.A,,,

Detector:_ ,4-_ _
:Sou-rce: 44--m.

Distance-to.,Source:.L•'-,, .

?,,<11 31 2

Serial No. /1994,Z / Cal. Due Date _ _ _-e-0 _
Serial No. ,3e? , Cal. Due Date *F-g-0q
Activity: 8S. 5,eL, ; Serial No..
Acceptance Range 6ZCO to $ 472

'N o t e s : .. . .. . .. . . . . .
Date I- Time Battery, High Thrhold Gross*PCounts., BackgroundIP NetPCOUnts nEfficincP Initials Location

~~~voltage 1heho '(CPM. Crpm) j (CPM) (cP-M/DPM_____ __

Time Cnt too N Eiceknc IsZ j07 Lzca ti o

) __ _

.R .evi eiwed ' By: Date: / --"i/-'cJ'

ERG Form 2.07A



0

Daily Function Check Form Site: Pt,2 £-,/,,

Rateieter: _//,• =222(
Detector: •4--to

SourIce: Cr-/ 1?3

IDistance tboSource:.Ai".-.....

Serial No. /370J• Cal. Due Date 1-.-o9

Serial No. -,* /9,604" Cal. Due Date -1V-6-49
A . o-s-i Serial No. 4a¢s4- at

Acceptance.Range i'o /9g to 0•-o 9

Notes: __--
Date, Time Battery High Threshold Gross Countsj Background Net Counts: Efficiency Initials, Location

. I _Voltage I (CPM) (CPM) (CPM) (CPM/DPM)

I~R 35,0x s3 t 71-7

5_1_'. q 114* 9 901 0_ BO 0375.',

0_VS/ .1//43________ 794_____

____ - ,7 Jr. 114S____ 71337_ __ _

11390A ft/s94z63 &.
11__ __2 __ __ __ s's8s

___s 4gs ____ ___ X_ __ _ ___1_86 O48ISJ

Reviewed By:
E =

ERG Form 2.07A



(~)

Daily Function Check Form Site: '- " "J4x.

Detectoer: 4-i

,Source: 6-1•37 :
D.1ista-nice .toSu'b .'• .}•,

Serial No. /3.217-4 Cal. Due. Date.

Serial No.- -F Nt ?,. .JC Cal :Due Date,
Activity: Ax.,riiz,'o,-o; Z Serial No:

Acceptance Range g"oq01 to

-4, o4.;O z

,Date Time Battery High Threshold Gross Counts Background Net Counts Efficiency Initials [Location
Voltage e (CPM) (CPM) (CPM) (CPM/DPM) I

__-Oise _ _ _ -40o

_____ 1143, f 99fi 6P/ 2 4

R e v ieW6d By: B Date:.727S ~7C ~
ERG Form 2.07A



Appendix B

Laboratory Analytical Data



A___ FrGeYLABORA4 TORIES, INC. 282.1 Pl5ant Street a5id C% SD 57702a-. Www._energylab.coin
Toll Freb & 588.62.1225 .- Voieb 605.342.1225 *FAx 605.342. 1397 -rab cij4 OMed gj/ab.comý

5gBURA I C!/?/ESfJI,

ANALYTICAL SUMMARY REPORT
W April 24, 2008

.Michael Schiermian

Environmental Restoration Group Inc

8809 Washington St NE
Albuquerque, NM 87113

Workorder No.: R08030221

Project Name: Edgemont (Soils/Air filters).

Energy Laboratories Inc. received the following 8 samples from Environmental Restoration Group Inc on 3/19/2008 for analysis.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

R08030221-001 AMS-BKG 10/02/07 0:00 03/19/08 Filter Composite Fee
Metals, Total
Digestion, Total Metals For Radio
Chemistry
Lead 210
Radium 226
Thorium, Isotopic

R08030221:002 AMS-01 10/02/07 0:00 03/19108 .Filter Same As Above

R08030221-003 AMS-02 10/02/07 0:00 03/19/08 Filter Same As Above

R08030221-004 AMS-03 10/02/07 0:00 03/19/08 Filter Same As Above

R08030221-005 AMS-04 10/02/07 0:00 03/19/08 Filter Same As Above
R08030221-005 AMS-04 10/02/07 0:00 03/19/08 Filter Same As Above

R08030221-006 AMS-05 10/02/07 0:00 03/19/08 Filter Same As Above

R08030221-007 AMS-06 10/02/07 0:00 03/19/08 Filter Same As Above
R0803d022.1-008 AMS-07- 10/021,07 0:00• 03/19/08 Filter -Composite Fee

Metals, Total
Digestion, Total Metals
Lead 210
Radium 226
Thorium, Isotopic

As appropr ate, any exceptions or problemswith the analyses are noted in the Laboratory Analytical Report, the
QAJQC Summary Report, or the Case Narrative.

If you have any questions regarding these tests results, please call.

Report Approved y:



fMW-ý ENERGY LABORA TORIES, INc. .821.i P/at Street • 'ap/dCi tD SD,57702 -www.energylab.com
Toll Free 88.672..1225 Voie 605.342.1225 Fax 605.342.1397*i rapid city@enrgylabcom

LABORATORY -ANALYTICAL REPORT. Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08030221-00i

Client Sample ID: AMS-BKG

Report Date: 04/24/08

Collection Date: 10/02/0.7

Date Received: 03/19/08

Matrix: FILTER

Analyses Result Units
MCL/

Qual RLý Q.CLý OF Method Analysis Date / By

METALS- TOTAL
Uranium ND mg/filter 0.5 10 SW6020

RADIONUCLIDES - TOTAL
Ridium 226 MOC
Lead 210
Lead 210 precision (±)
Radium 226
Radium 226 precision (±)
Thorium 230
Thorium 230 precision (±)

2.4

834

23.1

1.9
1.7

3.2

1.3

pCi/Filter

pCi/Filter

pCi/Fiiter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

1.0

U

1

1

E903.0
E909.OM
E909.OM
E003,0
E903.0
E907.0
E907.0

04/02/08 16:59/eli-c

04/01/08 13:23/eli-c

03/25/08 12:00/eli-c

03/25/08 12:00/eli-c

04/01/08 13:23/eli-c

04/01/08 13:23/eli-c

03/26/08 15:15/eli-c

03126/08 15:15/eli-c

0.2

Report RL - Analyte rep6rting linitL
Definitions: QCL -'Quality qontro ir liit.

MDC - Minimum detectable concentration

MCL -Maximum contaminant level. Page I of 8
ND ý Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



A ýENERGIYLABORA TORIES,,INC. -2821 P/antStre~et: 4 a,/ci, Cit -.57702.- www~vinergylab.com
Tol Friee A888672.1225:o * Vice'605.3225*Fx6.4219 aicfenrybcm

. .OAT

.LABORATORY ANALYTICAL REP7ORT

Clifiet: Ehvi,6nronefital Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R083002217602

Client SamrpI.pI: AMS-,0i

Repiort Date: 04/24/08

Collection'Date: 10/02/07

Date Receiyed: 03/19/08

Matrix: FILTER

Analyses Result Units
MCL/

Qual RL QCL DF Method Analysis Date / By

METAL§ - TOTAL
Uranium ND mg/filter 0.5 10. SW6020

RADIONUCLIDES - TOTAL
Radium 226 MDC
Lead 210
Lead 210 precision (t)
Radium 226
Radium 226 precision (+)
Thorium 230
Thorium 230 precision (±)

2.3

1160

27.3

4.1

1.9

2.2

1.0

pCi/Filter
pCi/Filter

pCi/Filter

p.Ci/Filter

pCi/Filter

:pCi/Filter

pCi/Filter

1.0

0.2

I

E903.0
E909.0M

E909.OM
E9103.0
iE903.0
E9670.O
E9.07.0

04/02108 17:03/eli-c

04/01/08 13:23/eli-c

03/25108 12:00/eli-c
03/25/08 1200/eli-c

04101/08 13:23/eli-c

04/01/08 13:23/elic

03126/08 15:15/eli-c

03/26/08 15:15/eli-c

'Report RL - Analyte reporting Iimit.
DMinitions: Q Mimumalitycontrol liinie.

U ~M inO imumd d'tctable'concentrationý

:MCL - Maximum contaminant level.

,JD- Not detected at~the reporing limit.
Page .qF 8



a ENERG8YLAB6RAtO 125 -, NC 2821.. P4antStreet -R-Rapid Oty2 SD9 57702, r i e gw.Cbom
T'NI Free 888.6ý72. t225;ý, Voice 605342. :22-ýFPx'605.342; p397. rapid cditenryaco

HORAORIE

LBORATORY ANALYTICAL REPORT

W Client: Environmental Restoration Group inc
Project: Edgenioft(Soils/Air filters)

Lab ID: R08030221-003

Client sample ID: AMS-02

Report Date: 04/24/08

Collection Date: 10/02/06

Date Recei'ved: 03/19/08

Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

METALS - TOTAL
Uranium ND mg/filter 0.5 10 SW6020

RADIONUCLIDES-- TOTAL
Radium 226 MDC

Lead 210
Lead210 precision (±)
Radium 226

Radium 226 precision.(±)

Thorium 230
Thorium 230 precision (+)

1.8

560.
49.0
1.2

1.2

1.6

1.0

pCi/Filter

pCi/Filter
pCi/Filter
pCgi/Filteer

pCil/Filter"

pCi/Filter
O'CiiFilter

1.0

U

1i
1

1

1

1

1

E903.0

E909.OM

E909.OM
E903.0

E903.0

E907.0
E907.0

04/0:/08 17:07/eli-c

04/01/08 i 3:23/eli-c

03/25/08 1 2:00/eli-c

03/25/08 12:00/eli-c
04/01/08 13:23/eli-c

04/01/08 13:23/eli-c

03/26/0815:15/eli-c
03/26/08 15:15/eli-c

0.2

Reppr! RL.- Aalyte reobi-tiig' lniit.

D'efinifions: QCL,-'QUlit.y cofitrol limit.

MDC - Mihifiuhi detectable 6icncetratioh

MCL - Maximifum c6rtfariinant, evel. Page 3S f8.
ND - Not dete.cted at the• reporing !imit.

U -,Nbt detected at miniriunri detectable concentratinh



ENERGYLABORAITORIES,- I -c *9821 dit'SrP Yj46 cijds 572 fwwh
To/IM Y 76 Freej 888.672.122 -- Vo6ice 605.342.25'Fa6034.37rpicfenglbco

F LAR ORA TORIFS M

-LABORATORY ANALYTICAL REPORT

* Clietfi: Eiroi-nmefitaI Restoiation Group.inc

Pýrject. Edgemont:(Soils/Air filters)

Lab )D: RO8Q3O,221-004

Client Sample ID: AMS-03

Report Date: 04/24/08

Collecti6h Date; 10/02/07

Date Received: 03/19/08

Matrix: FILTER

MCL/
Qual RL 'QCL DFAnalyses 0Reslt Units Method Analysis Date/ By

METALS' TbTAL
Uranium ND mg/filter 0.5 10 SW6020

RADIONUCLIDES - TOTAL
Radium'226;MDC
Lead 2ý1
Lead 210 precisin .(:t)

Radium 226

Radium 226 precision (t)
Thorium.230

Thori rm 230 precision (f)

1.8
821

1.2

1.3

1.0

pCi/Filter

pdi/Filter

,pCilFilter

,pCi/Filter

'pCi/Filter
p.CiFilter

pCi/Filter

1.0

U

1
1

'1
1

.1

E903.0
E909.OM
E909.OMV
E903.0
E903.6
E907.0
E907.0

04/02108 17:12/eli-c

04/01/08 13:23/eli-c

03/25/08 12:00/eli-c

03/25/08 12:oo/eli-c

04/01/08 13:23/eli-c
04/0.1/08 13:23/eli-c
03/26/08 i 5:1 5Wel-c

03/26/08 15:15/eli-c

0.2

Repoirt RL -n;•naI ytereporting limit.

De inithif•s: QC•L QXUaitycornt'r limit.

MEYC ý.•Minimum detectable concentration

MCL -'-.M4aximum-contaminant level. Page 4ý.•F8
ND -Not detecied at tmenreporumetinga l etimit.
U - Not dletectedrat minimum detectable concentration



r n EERGYeLABORA TORIES, INC. -P82 i Pldnt $ireet -Ra-pid c/f45t S"D 5-77-02. 10n'Wwenergy/ab.dorn/gM11r Toll Free M8.8672. 1225-,- Voice 605.342.1225- *Fax 6j05.342.1397. rapjiqtc/Iy@ner~ya~o

LABORATORY ANALYtICAL REPORT

Client: Environmental R estoration Group Inc

Project: Edgernont (S6ils/Air filters)

Lab ID: R080302121-005

Client Sample ID: AMS704

Report Date:

Collection bate:

Date Received:

Matrix:

04/24/08

10/02/07

03/19/08
FILTER

MCL/
Analyses Result Units Qual . RL QCL DF Method Analysis Date / By

.METALS -"TOTAL

Uranium ND mg/filter 0.5 10 SW6020

RADIONUCLIDES - TOTAL
Radium 226 MDC
Lead 210
Lead 2'10 precision (+)
Radium 226

Radium 226 precision (±)

Thorium 230
Thorium 230 precision (+)

.2.0

7910

22.5

.4.7

1.8
1.8
1.4

pCi/Filter.

pCi/Filter
pCi/Filter

pCi/Filter

pCi/Filte"
pCi/Filter
pCi/Filter

1.0

1
1

1
1

1

1
1

E903.0

E909.OM
E909;0M
E903.0
E903.6
E907.0
E907.0

04/02/08 17:16/eli-c

04/0110813:23/eli-c

03/25108 12:00/eli-c
03/25/08 12:00/eli-c

04/01/08 13:23/eli-c

04/01108 11323/eli-c

04/10108 15:00/eli-c

04/10/08 15:00/eli-c
0.2

Report RL - Ahalyte.relpbitini- limit:
PDefinIito.' 'QCiL-- u)lity conrblimit.

MDC r Minimrniiii dhtetabI6.6o•c66 ti6h

MCL - Makim'um contaiminint level.

ND - N6t aitected. at the repitirig: fimit.
Page 5 of 8



A EiEReYLABO.A67TORIES, INC. t.8210 P14i7t :Sree• t a R05 id Ci3 f S9 2" a. kit.eiergylab. cin

F : .AOATOE

LABORATORY ANALYTICAL REPORT

Clieni: Efiniroiimen•al Restoration Group Inc

.Project: Edgemiont (Soils/Airfilteis)

Lab ID: R08030221-006

Client Sample ID: AMS-05

Report Date-

Collection Dite:

Date Received:

Matrix:

04/24/08

10/02/07

03/19/08

FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

METALS - TOTAL
Uranium ND mg/filter 0.5 10 SW6020

RADIONUCLIDES - TOTAL
Radium 226 MDC

Lead 210
Lead 210 precision (+)
Radium 226

Radium 226 precision (+)

ThOrium 230

-Thoiium 230 precision (:)

2.6

654
20.5
-1

1.2

2.9
1.1

pCi/Filter

pCi/Filter
pCi/Filter

pCi/Filter

pCi/Filter
pCi/Filter

pCi/Filter

1.0

U

1
1

1

1

1

1

1

E903.0
E909.OM
E909.01M
E903.0
E903.0
E907.0
E907.0

04102/08 17:36/eli-c

04/01/08 15:03/eli-c

03/25/08 12:00/eli-c
03/25/08 12:00/eli-c

04/01/08 15:031eli-c

04/01/08 15:03/eli-c

03/26/08 15:15/eli-c

03/26/08 15:15/eli-c
0.2

Report RL - Aflalyte rep~rtin~ limit.
-R#port RL - Analyte• ýcrteprtlg limit.
SDefinitions: QCL -Qiiality'control limit.

MDC - Minimufm'detectable concentratioh

M L - Maximum contaminant IeV6l. Page 6 6f 8

,ND -'Nqt detected at thereporting'limit.

.Uj Not detected at minimum detectable concentration



ENERGYLABORA TORIESINC. * 282Y1 P/aht St?4eb~ttgaid ýciy SD 57702,. www.eneigyiab. oniro/- Free.888,672.1225 . Voice 605.342.1225 . Fax 605342. 1397, .rpidcty@enerylab.cony

LABORATORY ANALYTICAL REPORT

Client: Efivironmerial Restoration Group Inc

Pe'ject. Edcgemont (Soils/Air filters)

Lab ID' R08030221-007

CIi.ent Sample ID: AMSM06

Report Date: '04/24/08

Collection Date: 10/02/07

Date Received: 03/19/08

Matrix: FILTER

MC"L/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

METALS - TOTAL
Uranium ND mg/filter 0.5 10 SW6020

RADIONUCLIDES - TOTAL
Radium 226 MDC

Lead 210

Lead 210 precision (±)

Radium 226

Radium 226 precision (:)
Thorium 230

Thorium 230 precision (:)

2.1
942

24.6
-1

1.0

1.5

1.0

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

1.0

U

1
1

1

1

1

1

1

E903.0
E90_9.oMv
E909.OMV
E903.0
E903.0
E9017.0
E907.0

04/02/08 17:40/eli-c

04/01/08 15:03/eli-c

03/25/08 12:00/eli-c

03125/08 12:00/eli-c

04/01/08 15:03/eli-c
04/01/08 15:03/eli-c

03/26/08 15:15/eli'c
03/26/08 15:15/eli-c

0.2

JReport ýRL - Analyte reporting limit.
Definitions: QCL.-,Quality control limit.

MDC - Minimum detectable-concentration

MCL - Maximum contaniinant level., Pag.7 of 8
ND- Not detected at the reporting limit:
U ; Not'detected at, minimum detectable concentration
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TENERGLAB.6RAf TORIES• , ic . 22P/a Street. 2197iC. SD 57702j t wweenergylab.com
ToII Free 888 -672.17225 Voice 605.342. 1225~F,~ 605.342.',1397', raipidctiýty~energylab.coM

'1* 9TORES

LABORATORY ANALYTICALREPORT

* Cliint: EnVironmental Restoration Group Inc
SProject.- Edgermont (Soils/Air filters)

LAb ID: R08030221I0o08

Client Sample ID: AMSv-07

Report Date:

Collection Date:

Date Received:

Matrix:

04/24/08

10/02/07

03/19/08

FILTER

MCL/
Analyses Result 'Units Qual RL QCL DF Method Analyisis Date/By

METALS - TOTAL
Uranium 1.6 mg/filter 0.5 10 SW6020

•RADIONUCLIDES - TOTAL
Radium 226 MDC

Lead 210

Lead 210 precision (t)

Radium 226
Radium 226 precision (+)

Thorium 230
Thorium 230 precision (i)

2.4
1300

28.9

1.3

1.6

2.8

1.2

pCi/Filter
pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

1.0

U

1
1

1

1

1

1

1

E903.0
E909.OM
E909.OM

E903.0

E903.0
E907.0

E907.0

04/02/08 17:44/eli-c

04/01/08 15:03/eli-c
03/25/08 12:00/elic

03/25/08 12:00/eli-c

04/01108 15:03/eli-c

04/01/08 15:03/eli-c
03/26/08 15:15/eli-c

03/26/08 15:1 5/eli-c
0.2

Report 'RL -'Analye ireporting limit.
6Infiuit ioiis &QCL :Quality control limit.

,MDC - Minimum detectable concehtration

MCL - Maximum contaminant level. Pha
ND m Not detected atlthe reporting limit.

U - Not detected at minimum detectable c6n'centration

8:of 8



r n ENERGY~LABORA TORIES, INC.)- ý-8262 P/,,' ~.R~dCt D 57702,-~.- nblgi~iab.6oinAw Toll Free 8 672.14225 Voice 605,342.1225 - Fax 605.342.1397 *rapid city@energy/ab. corn

QA1QC Summai.ry Report
Client: .Environmental Restoration Group IRc Report Date: 04/24/08

Project: Edgemont (Soibs/Air filters) Work Order: R08030221

Analyte Result Ulnits RL %REC Low Limit High Limit RPD RPDLimit 'Qual

Method: E903.O0 Batch: _ RA226-2688

Sam .le ID: ,C0803062O1-004AMS Sarmpli M~tix S•ike Ruh: SUB7C98992 04/01/08 11:46
Radium 226 3.8 pCi/9 125 70 130

Sample ID: C08030621,O04AMSD Sample Matrix Spike DuPlicate Run: SUB-C98992 04/0,1/08 11:46
Radium 226 4.1 pCi/g 135 70 130 7.9 26.2 S

- Spike response is outside of the acceptance range for this analysis. Sihce the LCS and the RPD for the MS MSD pair areacceptable, the high response is considered to bt
matrix relate. •Tie'batch is approved.

Sample ib; :LCS-i8083 Laboratory Control1 Sample Run: SUB-_C98992 04/01/08 15:03
Radium 226 11 pCi/L 82 70 130

Sample ID: M-148083 Method Blank Run: SUB-C98992 04/01/08 15:03
Radium 226 -1 pCi/L

Method: E907ýO Batch: C_18083

SampleID: C08030720-001KMS Sample Matrix Spike Run: SUB-C99086 03/26/08 15:15
Thorium 230 23.1 pCi/L 0.20 94 70 130

Sample ID: C0-803072'0-O(]IKMSD Sample Matrix Spike Duplicate Run: SUB-C99086 03/26/08 15:15

Thorium 230 23.8 p Ci/L 0.20 97 70 130 2.8 30

Sample ID: LCS-18083 Laboratory Control Saimple Run: SUB-C99086 03/26/08 15:15
Thorium 230 46.1 pCi/gfcdty 0.10 98 70 130

Sample ID: MB-i8083 Method Blank Run: SUBC,99086 03/ý6/08 15:15

Thorium 230 ND pi/g9-dry

Method: E907';0 Batch: C_R99819

Sample ID: C08040278-005DMS Sample Matrix Spike Run: SUB-C99819 04/10/08 15:00
Thorium 228 13.4 pCi/L 0.20 115 7,0 130

Sample bD: qC08646i278* 65DMSD Sample Matrix'Spike Duplicate Run: SUB'-C99819 04/10108 15:00
Thorium•228 13.8 pQi/l 0.20 117 70 130 2.9 30

Sample ID: MB-R99819 Method Blaink Run: SUB-€99,819 04/10/0.8 15:00
Thorium 230 0.1 pCi/L

Sample ID: LCS-R99a819 LaboratoryContr0l.Sample Run: suB-C'99819 04/10 [/08 15:00
Thorium 228 10.0 pCi/L 0.20 123 70 130

* RL.- Analjb ip.0tihr-dlimit. ND- Not detedted -t thereprting lirnit.



ENERGY LABORATORIES, INC. * 2821P/amtStre#ti,4,pid City SD 57702ý • enefriy/ab.com
Toll Free 888.672. 1225 * Voice 605.342. 12254 Fax 605;342. 1397 - rapid_ city@enerjylab~com

0 QA/QC Summary Report

Client: Environmental RestorationGroup Inc

Project: Edgembnt (Soils/Air filters)

Report Date: 04/24/08

Work Oider: R08030221

Analyte Result Units RL %IREC Low Limit High Limit RPD RPDLImIt Qual

Method: E909.OM Batch: C018083

Sample ID: R08030221004A Sample Matrix Spike Run: SUB-C98854 03/25/08 12:00
Lead 210 1540 pCi/Filter 1.0 121 70 130

Samnple ID: R08030221-004A Sample Matrix Spike Duplicate Run: SUB-C98854 03/25/08 12:00

Lead 210 1300 pCi/Filter 1.0 81 70 130 17 30

Sample ID: MB-R98854 Method Blank Run:- SUB-C98854 03/25/08 12:00

Lead 210 5 pCi/Filter

Sample ID: LCS-R98854 Laboratory Control Sample Run: SUB-C98854 03/25/08 12:00

Lead 210 94.1 pCi/Filter 1.0 75 70 130

Method: SW6020

Sample ID: MB-18083 Method Bla

Uranium b.000

Samp!e ID: LCSI-18083 Laboratory
Urahium 0.0474

Sample iD; .C08030621-004AMS Sample Ma
Uranium 24..

Sample ID: C08030621-004AMSD Sample Ma

Uranium 24.

nk

1 mg/kg

Control Sample
0 ifg/kg

trix Spike
4 mg/kg

trix Spike Duplicate

1 mg/kg

6E-05

0.015

0.028

0.029

89

102

100

Run: SUB-C99006

Run: SUB-C99006

75

Run: SUB-C99175

75

Run: SUB-C99175

75

Batch: C18083

04/02/08 16:51

04/02/08 16:55
125

04103/08 20:44

125

04/03/08 20:50
125 1.6 20

Qu-Aalle reprigsint
'LND - Not detecited-at the reporting limit.



P*ERGYA Chain of CustOdy and Analytical Request Record
PLEASE PRINT- Provide as much Infonnation as posalbk.

Page )o,_

TdOOny Narne:~~ '~~w.dAk~ e~L~ecoAi~v~ Project Name:PWS, Permit, Etc.

& ewe..t- 8 14 2 .me
Sample Origin. ,EPA/State:Compliance.
'State: %i ~ e•• Y No JR

Reporl MailAddress: . J.... -. Contact Nrme: Phone/Fax:5 5 -of-V2,1 •L Email: Sampler (Please Print)

ovoice Address: Invoice Contact & Phone, Pur•inase Otler. Quote/Bottle Oider.

'8066Wl Rep0rtForrnats.ý-,ELI must be notified ý7LIZJ. u'•0 R•F,•I[,U-_ Cotc Upiot 0

Specil Reprt/FomatsRUSH samrplee submitaprior to:sample sUbmittal for the following: - - R. -RtorIargU s aie csolmtI•-)

PC', Set~ V *-(3. j -C 0 Qscheduling-See
W b. Instruction Page

.... L0 ,,_ Comments: c Ta Temprriw E AI"I-A 0-1 f<Cmen'
E],GSA. [REDO/EDTEjectronlc 6ata) -: L - . MC1

[- POT3WVWTP Format: ___ __ -• • S on ce:.'

[].State: -I LEVELIV E6. •, W . Yes No

EjOther: [] NELAC " w .
_ 

Intact Y-N
SAMPLE IDENTIFICATION Collection Collection Msif N

!(Name. Location. Inteival, etc.) Date Time MAT.X hatch

"i~s @• -- -"__C)
Ar S -o2 3 6

1~ T h 3~~__ ___

'Czzz

t(b'

N51I
Q6a

I/ JJ & I \1/ I . V4
- - JI~i. *

... ..... ... .... ... .. I- - -+--4-..-L L-I ° 'A 00

I I -r ---

to,

MUST be., - Reeie by.,- La' "sr. Da,=i,: skmtx:'
S!igjned .:Sample Disposal: Returnto Client: Lab Disposal:

In certain circumstances, samples submitted to Energy Laboratories. Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested.
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analyticalreport.

Visit our web site at www.enercivabcom for additional information. downfoadable fee schedule, forms, and links.



W •L• ,"ENERGYLABORATORIES, /NC. . 2821 P2s5i $/ree5 , R.pi, C5.•FSD 577-2. nerga....-To#'R Fre &-672 71225 ,iVoie'6O5.-342. 1225ý Faý O,"34? 1:397~pdiy)nrya

ANLTICAL SUMMARY REPORT

-February 12. 2008

4icha. l, Schie .rm.,a n
Environmental Restoration .Group lri
88"09 Washington.St NE
Albuqquer~que, NM .871.13

Wrkorder No.: R08'10,193. Q uote ID: R279

.Poject Name Edg-empn. (S.is!Air filters)
Eer.gy Lpboratories Inc. rEernved the foowiiong 9 samples from-Eironme.ntal Restoration Group Inc on l11•720038for a'alysis.

S.ampte ID Client Sample. ID Collect MWte RdeeiVe1Date Matrix Test

R08010'93-001 8KG 10/09107 0&00 D.1(M7/08 Filter Composite Fee,
Metals, Totail
Digestion, Tbtal Metals For Radio
Chemistry
Lead 210.
Radium ný226
Thorium,' l tlc.!s'p.,ic

R08010193-002 AMS-6O 10/09/07 0:00 01/17/08" Filter Same As Above

R.R08010193-003 AMS-02 10/09/07 0:00 01117/0.8' Filter Same As Above

RQ8010193-004 AMSw03 10/09107 0:00 01117/08'- Filter Same As AboCve

* R08010193-005 AMS-04 10109107'0:00 01111708 Filter Same As'Above

R08010193-006 AMS-05 10/09107 0:00 011171078 Filter Same As Above

0R8010193-007 AMS-06 10109/07 0:00 011177/08: Filter Same As Above

.-,R.8010193-008 AS.07 10/09107 0:000, / 17V Filter Same As A6bve*

,R0.8010193-009 AMS-08 10109107 0:00 01(17=08 Filter Same As Above

thank you for submiftin .you, samples to Energy Laboratories, inc. - Rapid City. The following pages contain the
reijits of the sample te6ts listd 'above and applicable anatrtill n-tes.

-"The samples were analyz'ed in. acco ance with the methods specfied on the analytical reports, All analyses were
a'companied by apprpria' quality-('ontrol samples thrbughout tlietest. 'Where applicable, the resuitso f'these
*`quality control samp!es will be indded. following your analytical 'dta,.

lf you have any questior•s regardiri e analyses performedor the restjIts of these analyses, please corilaat
-'Energy Laboratories Inc. - -i.: t.. t (605) 342-1.2S,2(888) 676I.2_5. or RapidCity@energy6ab.Om_..

Report Approved 0ie

Rapd i~y~rojec1 Manaiger
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ENERGYVLA SORA TORIES, INC. 0-0, "IntSret Rapid'Cf D572 wwnrya~

~ To/I Fre 66~672 225~ ENC6" 6i7 3142 1225, Fax 032i97a/cegyic
W ,

LABORATORY ANALYTICAL REPORT

.Client. Envierohfeht~ta Rdstoiatibn C rotIp W6

VroJect: EdgerliorW (Soi Is/Am efr ierg)
Lbi iD: R00O i(930-6i

Client Sample ID: BKG

:RePort Pa te:

Collection Date:

Matrix:

02/I12/08

1•0,09/07

0.117/08

F11LTER

Ana'!yses
MCLj

Result Un1its QuJal. R L QCý,L DF M.ethol -Arnalysis Date / By

METALS -FTOTAL

Ura niumn ND mgofilter D 0.03 10 SW0ozo

RkADI.0NUCLIDES - TOTAL

Lie d 21 0
Lead 210. precision (&)
Ra~dium 22$
RAdm '226 precision (t)

ThOrim 230
Thodi~m 230 precision (t)

2550

60.6
3.2
1,0
1.3

0.8

pCi/Fifter

pCi/Fiter
pCi/Filter

pC!/Filter
pCi/Filter

pCi/Filter

1.0

0.2

0,52

1
1
1

1

1
I

E909;OM
EgogOM
E901.0
E903.0

E907.,0
E007.0

.02/0.5/08 20:52/eli-c

02/01108 08:30telic.
.02101108 08:30teli-c

02/06/08 11 :0810e l-c
02J06/08 11:08/eli-c

01/28108 15:30teli-c

01/28/08 15:301eli-c

,r RL - Ana tr i )ilrittt.
Dcfl~ldoi~:. c ~ fztit:contro limit.

,pMesdum comnaminarit level:
ND otdetected st'the.repoitF~rkg~imit-

P aw, ,.09,



A_W ~ENERG LAB RAOIS, INC. .'2891 P14il/ -Stiebt ý' $057702 W eneryla jorTOW-Flee -888&67~ 2,85 -Voe 605.342. 25*Fx653ZSZ eabk c4yery/bcn
F _ _ 'rAT PY .5

LABORTOrY ANALYTICAL REPORT.

lieat :tviResto ratioGroup :Inc
Projeet Edgemont,(Soils/Air fithers)

Lob I:1(0- 01019-

Ae,o Dte

Cýo~le~tion Date:-

4.at. lyeevd
-WOK;ii

.0v 12/08

1.0/09/07

01/17/09

FILTER

Anwayses
MCL/

Qultal, RL QCL DFI) MethfiodRes0U1..uiits Ahalysis Date1 By

METALS. - TOTAL
Uranium ND mg/filter 0. 0.03 10 .Sw6020

RADIONUCLIDE'S - TOTAL
Lead 210
Lead 210 preasion (±)

Radium 226.

Radium 226 Oredisipon()

Thorium 230
Thorium 230 precislon (-)

5140
865A
2.5
0.9
1.6
1.0

-06/Fnier
pCi/Fftef

1.0

0.2

0.2

.1

E90916M

E903.0
Z"O3.0

E9Q7.0

021o5/08 20:59/eli-c

02101/08 08:O(leIi-6

02101108 08;30/eH7-
02/06/0 1 1'0&et-q
02/06/08 11 :08/eli-c

0112808 15:30/eil-c

01t28/08 15:30/eli-c

Rrpiort.,, RIýL n,,1j'te-reportin Limrit.
Qliy, control imrit--D Rdftnll loas;1 §*amplemiis~ ,efrn~

MCL -Mai\mcitrinlee.

-N D .-Ndlcilc~~tti rostor tin m t.
I'~ige 2~or9



ENERGYLAORTOIS,':N Od1PatSre ak it O572.~wnrya com.
Tol Fee~$67 p25 L~ic 65 32 22. ax6O534 197.Ipidc~w.enrglacoqd

F 4A4i ORA 7'0j'?,'F-5'M

LABORATORY ANALYTICAL REPORT

Client: .ivrnertl etrto~ru n

-1'rpjcc: t4dg roni, (S6 /r fiters)
La.b -D1: ý.R0Q8'0-0b19 3-0

Rep6kosit Iýte 0/12/708

Dateon Reeie 0/78

Matrix: FILTER

MCLI
QUa!11 RL .CAnaaljse~s RIC561t. UbW DI Method .A~nalysisDate:! By.

METALS• TO'T'AL.
Urarnig~m Mjp mgflltr D 0.013 10 S.sW6020

RADIONUCLIDES'ý TOTAL,
Lead-210
Lead 210 prdsiooh()

Radbum.226.
Radium 228 :precision (*)

Thorium 230
Tho;Wim 230 'prec,•0on (i)

2610
61 "4
61:4
1;3.,
.086

1 .2,:

pCilFiltet
~Cb'Filter

PCilFilter
pC Wilier

:pcPViiier

pCi/Filler

1.0

0..2

.1

1

-l

E909-OM
E909.OM
E901.0
E903,0
E9107-0
E907,0

02J05/0 21 :05/eli-c

02101108 08:3O!el-c

• 021018 08:3016el.c
02106108 -1 :O8eli-c

01/20/0 15 :301eli-c'

0 1/28M08 .15:3fteihc

666 samimo rqatri.inte reoge'

,M6L -Mailimum coniaminant level.
'NO- No~d.•ct~-ale'.eporinglimit.

fa 3 6(9



m ENEGYABORA ORIE,5 INC., P if-S frqeL* ýRapd Cjdy, $057-702 Of ww eeqOyO& com
L~*ML~2 T/IA'e 8872125 ok 6532.125 Fa765-42i9ý7~ ai cir~ yab cotf

FL,

,'LAýBORA-TORY ANALYTICAL ýREPORT

C-lient: EnvhiortiientaI Restoratiri lG reufrmln c

Projeet:- Edn6n't(Soils/Air filIte.n)

Ub- IDa080,1Q! A0L-04
CitSmple 10: AMS-03

ReportU Date:

Colle.tion Date;.

Date Received:
Matrix:

0•2/12/001:•j/09o

FILTER

Analyses -Resut f UnitS .Qual. RL QCL DF Melthod AhAlysis: Da~te / By

METALS-- TOTAL
yran~ium ýND ig!lhltr D 0.03' 10 SW6020 02105/08 21:12(eli-c

RAiDbIONUCzIDES - TOTAL
Leadl 210.
Leid.210.pre~cisiori (t)
Radium 226
Radium 226'precision (±)
Thtrilufm 230
T horiumft 230 precision(±

.49.A
2.3
0.9
2.6

to0

pCi/Filter

.pCilFilter

pCilFifter

pCi/Filter
pCi/Filter

pCi/Filter

0;2

0.2

1

1

1

1

E909.OM

E903.0
E903,6
E907.0
E907.0

.02/010 830/el.-e
":02/01/08 08:30/eliic

02/106/08 11 : 08/eli-c

02/0608 1 1i:08/eli-c
01128/08 1'5:30/eli-c

01/28108 15:30/eli-c

R ,peeuij :#L

............. in

-MicL'.-Max'dn'nm ot rirmi6apt level. &c4 of9



W• ENERO: YABORAoRIgEA INC t.2-2Pl. el.iC SD 57702 d Ri*--nergylab. c7bff~~~~~i ~ ~ NC. .~62 25'.o 0322825 Plfi Fae 60534.1397 ail~y, 'n~ylbcn
FLABO!:V4TORIF.ý'A

LABORATORY ANALYTICAL REPORT

Clien ,t:
Proqjec t:

Lab 16:

!En•'ionneril~h ! Rcstoation Gro.u0.p lii€
Edgemont (SoiisiAir filters)
-096 1019l0905

Re'p0"rtDale:
C;ollection D~ate:

Date Received:'

4atri~x.

021-2/08
10/09/07
111/ 17/08

F.ILT ERClienttSample ID: AMS_,04

MCL/
Qual RL QCLAnaMyses., . Result Units, DF Metkod Analysis Date / By

METALS" A TOTAL
ND mgfIlter 0 0.0 10 SVO20'

RADIONUCLIDES - TOTAL
Leeid 210.
Lead 210 p , ecision(±
Rad:ium 226
Radiumi 226 precision (+)

T ori.um 2 0
Th6hium 230 precision (f)

2830
.63.8

1.9.

0.8
2.6
1.1

pCiFilter
pCi/Filler"

pCi/Filter

pCi[FiIter

pCi/Filter
pcivFilteir

1.0

0.2

0.2

1 E90.9.OM

E901 Of
E963.0

E907.0
E907.'O

-S~O./0.0 21:18eli-c

-02/0l108 08:30fe~l-c

02101/M8 08:30/eli-c
02/06108 11:08teli-c

=,O2l/06IO 11 :081e li-c

01128108 15:30/eli-c
01128108 1 5:301eliic

kinr!I 'IRL -Artalytereporting lunt.pcfiil~ln~ &L -uality coiitrol. limit,

oRL inrreaSSd due toqsarlem atrixjrintewerertce.

MCL -Maximum contaminant level:
-ND - N? detected at th ppoting lmitL

IPag 5 Ofty



ENEROYABORATPJESiNC.-282 T M~ai S"re Rad 'City~SD 57702 .wwweqergy/ab corn
~~~N o/Free -888.672. t25Vic 03225 25* Fa 6054Ž39 rpdtyani??g c~m

ITORIES
Wý-

,LABORATORY ANALYTICAL REPORT

Projet: Edgmcnt (SbiWsAir-filters)

LabliD: R08010191-006
Oclitkn'tiSple IQ: AMS-05

Repbrt Dake: 0211/08

Collection Date: 10/09/07,

Date Rec ,eixe: 1 6I7108

Matrix: FILTER

Analyses Result UWits
Q.CL

Qual' RlL QC-L D.F 'Method 'Analysis Date I By
. . .. .. .. .• .

ME'TALS -TOTAL
Uranium ND mg/0iler. D 0.03 10 SW6020

RADIONUCLIDES -:TOTAL
Lead .210
Lead 210 precision (t)
Ridium 226
Radium 226 precision (i).

Thoi•um 230
ThoTium 230 precision (t)

3200

67,9
7.7

1.5
4.0

1.5

-pCI/Filter

pCi/•Filte•r

pCi/Filier

pCi/Filter

1.0

0.2

0,2

*1

I

E909.0M,
E909-OM
E903.0
E903.0
E9,07;0
'E907.0

02/01/018 08:30eli-c

0210 108 08-301elic
02106108 11:08/eli-c

02/06108 11 :O0feli-c

01/28108 15:30/eli-c

01/28108 15:30/elic.

ajprt 'RL -Analyeeot/ib~. '

* tLý increased dueto~sarnple matrfix inteference;,

MCI - Maximum coniamin anti lev.'
N Not -f~tJatte reporting lfimrit:



"ENERG KLABORA TORIES,* INC.- ýý2& ýPant- Str06tRP',oid~C/t~ ý5a77C2lfVT. energY/4ýb.con
____ Thu /~~~~~~ree 888-7. f7. p22 VýkS BO6 2 25,a6O3237rpdc~~ri/&c

F 1-4,UORA _1_010ES M

LAbOR'A:TORiY A*N ALYTiCi-AL-JREPORT

ClientW pie Rtoraion Oroup IDiS

Projcct: 'Edjxeiiin~d.t C$0,ik/Air filiers§.)

-Clien Sample ,ID: AMS-'06

Report Date:
toilecti-n Dafe:

Date Receeved:

MatKx:

02/ 1i.8
16109/P7

FILTER

:MCLJ
Analyses Resuli 'Units QuaI RIU QCL .DF method Ahalysis Date I By

METAL'STOTAL
6ran ium' NO rdiofi~tor, D

RAD16WNUCIE'S' n TOTA"
Lead 210
Lead 210 precision (±)
Radium 226
Radium 226 precision (t)
Thorium 230
Thorium 230 precision (i)

2940
66.1
4.8
1.2
3.3
1.4

'pPlFIltet

PCiUF!Iter
p0i1FIlter
p~i/Fiter
.PClFilte~r

0.03

1.0

0,2

0,2

•10 'SW6020

1

1

E,909.OM
E909.O1M
500.0
E90 3.0
E907,0
E907.0

02/018.2 21:25/eli-c

02/06108 1 1:08/eti-c
02/06/0 1 1:08/eI-c
01128/08 15:30/eliýc

01/28108 15:30/eli-c

r' 7.bf 9

.QCLr P -Analyte 6-rirgim tD~I~hiiIOy. JdOiri~tIlmiL

V~n ased~r: C o s'ar

M CL -M~ m-urncntrI bVen l1e.
NO 7 Noet 59ecetdt Ir _0rti~1ng limnit.

'74.9- ý...



!:J
ERG . .262i e 5com:~M 1 To/•i free 8•6-72 1225 *. :e .05..34/2.1.225.2 'Fa 605'34;2. 1397 'raid• ckyi@.ererB•,lal cmrn

LAOA£ OIS

LABO•R•TORY ANALYTItCA-L REPORT

Cliet: -E'irbnmtrifaI RMfd ation, Grou 'Irw

Projec't: deot(bsArjt

tabý :If)- `RP810193.-008
Clickt SUMPW ibi. AMS-07

Rep.,ortDate: 02/12/08
A&lleetici bate: 1610/90

Dat Reivd~01/1'7/08
Matrix: FICTERk

.MCLI
Qual RL QCLAnalyses Result thiiis DF Method Analysis Date/l.By

uETaLS ToTAL
ND r mogfilter D 0.03 10 sW6020

RAD 'IONUCLIDES - TOTAL
Lead 210
Lead 210 precision (±)
Radium 226
Radium 226 :precision (+)
Thorium 230
Thoriurh 230 precisioh (±;)

4o010 pCViFiter
766.0 4CifFilter

.5.8 pCi/ilter
1'3 pCI/Filter

3.3 pCiVFiller
1.5 'lpt/f ilte r

1.0

0.2

0,2

1

1

1

C909.0m
E'909.0M
E903.0
E903.0
E907.0
E907.0

02)05/08 21.32/eli-c

02JO1/08,08'301e1i6
02101108 08:30/eli-c

02)06/08 11 i:08oli-c
02106108 1 1:08feli-c

01i28/08 .1 5.30/eli-c
o1128/08 15:30!elI-c

AReort A~y~eatn nt Maiiimui ýc ,ti~r'iinant level.
ND -:6detdedcd at the'eport(ng limit

P13ge8or9



IM I aNERGY LABOtA TORIES, INC .2821~ , P ant SV&e ' Rapd -A SO 7702-- ,, eegy ~6c
Lhi Q ~ ~62 25~LbC 53212. s.O32 37 preeg~bc

LABORATORY 'ANALYTICIbAýL REPORT

Projet !E_ gernodt (SoilsArfte)

LabRD: 8:0O 10 P93,-'009
Clie:n't-Sa mp•le; ID: AM+S'-08

Rpr-t'" Datg,.
Comllection. Date:

02/12/08
iO/09!i07

Daie Receive: 01/1/708
Matrix: FILTER

.Analyses Resu-lt.Uhits. .Quitil -RL QCL DF Method An,,•ly-isDa te/. By

METALs. -TOTAL
Umn~ium

RDION UCLiDES - TOTAL.
Lead. 20

Radium 226
Raddium 226 precision (i)
Thd•ulm 23>0
Tihoiium 230 0r6cision (t)

21.9 pCi/Filter

10,4 pCi/Filter
1.6 pCi/Fitter

'0.7 pCi/Filter
1,4 pCi/Filter

0,9 pCi[Filier

D '0,03 10 SWd2

1.0

0.2

0,2

1

1

E909.OM
Eg09,OM
E90310

E90310
E907.0

E907.0

02/05/0 2.1 ;3B6/elkc

0MOt08 08:30/eli-c
0o2/0/08 08:30/eli-c
,02_06/O8 12:12/eli-c
02P06608 12:1 2feli-c

0h2/815:30/eli-c
012/815:30leli-c

~-Lincrdai~d d"vel- !errrenc.

,MCL Maxiýmwrn contaminant level. Pa~c9o~9



A
.ENERGY.LBR OIS N ~7 ln t~~RrddCt SD 57702 weeg/bcrToll~~~~ t"e '688 02222 ~-dc~0 412.Fx$53~/9 a dct~nrwon

F J.ARQRATORffý; M

.Clierit- ' Envifoiiniehtal Restra!tion Group lid

Poject: Edgenei6nt (S0isiAir filters )

~AIC Smmay: RepOit

RprtDatei 02Y12/08

Work Order: R0Sal 0193

Ariayte ~sut Unts L PRC Low Limi igh imit :RPD R, PDLim~t' Qa

M*oet*hodc: k2,00.8" Bi:C1768

Sample ID: MB-17568 Method Blank Run: SUB-C96493 02101I08 16:45
Uranium '2E-05 i•ngL1 E`05

SiTamp.l ID: LCS11-75,6 8 Laboratory-Control Sample Run:'SUB-C96493 :02101O08 15:49
Uran~um 0.0487 mg/L 0100030 97 80., 120

Safmple ID: C080'09000056BMS4 Post Digesiion Spike Run: SUB-C96493 02/0110816:59
'Uranium 0.0513 mI-. 0:00.0b 107 70 1"30

Sample ID: C08010900ý005BMS04 Post Digestion'Spike Duplicate Run: SUB-C96493 02(1108 1i703
Uranium 0.o082 mgiL 0.00030 107 70 13.0 0.2 20

Method: E903.0-

'Sample ID: R08010193-O01A
Radium 226

Sample ID: R08010193-O8A
Radium 226

•Spike response is outside ot he.accrptencn
matrix related, The batch is approved,

Srample ID: LCS-17568
Radium 226

Samplo ID: MB-17568
Radium 226

Method: E907iO

Sample ID: R08601693-60}A

Thorium 230

§ample ID: R080101".,3-009A
-Thorium 230

S:ýample ID: LCS-17.568
Thorium 230

* Sample ID: MB-17868.
h6'rium 230

Sample Duplicate

1.66 pCi/Fitler' 0.20

Sample Matrix Spike
31.5 titFilter 0o.20 41

range $or this analysis: Since the ICS-and the RPD tor the

Laboratory Control Sample.
14.5 *pCilFilier 03.20 114

Method Blank

NO pCi/Filfe .0,2

Bbt6h: C_17568

Run; SUB.C96642 02106(08 11:08
65 78.7

Run: SUBnC96642 02J06/08 12:12
70 130 s

Duplicate are acceptable, the low respoise is considered tobe

Run: SUB-C96642 02Mo6108 I2: 12
70 130

Run; SUPBC96642 02(06/08 12:12

Batch: C 17568

Run: SUB-C96487 01/28(08 15130
70 130

.Run: SUB-C*047 01/28608 15:30
70 1-30 4.8 30

Run: SUB-C96487 01/2810- 5530
-. 70 130'

Run: StUB--C96487 011(28(08 115:30

Sample Matrix Spike
42.6 pCi(Filter'

Sample Matri- Sojke Duplicate.
44.7 pOifFiter

Laboratory Contirl &S-ple

4.60 OCi/Filter

Method Blank

ND .p-l/Filteýr

:0.20

;02

0.2.0

.02

88

93

94

Qualifiers:

S ~Sprke recov~ry.outsl~le of~brylimiIi
ND> Nol detected at'ihe reporting .- ___ __ IlmiL

xPa~e1of2.



'ENERG YLA§&RA'tOR/E ZiPC .81PatSr~'
Th~7Fre 8557212I Vice 605;3Ng 12P5.. -Fax 605- Cdyl "I 7Q~ ~i'&ya~2a:d 1397.:. ra q lolyeryla crF LAISOTZA TOR/E.S A

W AJQC S mayRprt

Clierit'. Ehvii -ntaI Restoratibh Group "ln Rbpoir Date: 021112/08

Prject: Edgernont (so0ir.flltrs) Work Order: Rk66610193

Rnl~*ieiult 'Uni,* RL 6/E6 Low LimitHghLmt RPb RPD)Lirnit dual'

Method: E909.OM "BRatcho CR96680

Sample ID: A0b010193ý003A Sample Matrix Spike. Rvn: SUBC96680 02/01108 08-.30
Lead.210 3540 pCliFiltr 1,0 78 70 130

Sample lp: RO 0'019"3i0d3A SampleMatrix Splke DuplicaiW Run: SUB-C96680 02/0!08'08:30
Lead 210 3490 OCIIF/PIler 1.0 7t4 70 130 1.3. 30

Sammoie ID: MB6.96680 Method Blank 'Run: SUb-C96680 02/01V08 08:30
Lead 210 ND pCiFilter 1

Sample ID: LCSýR96680 Laborat0iy Cntidl S.ample Ruh; SUB-'C96$80 02101/08 08:30
Lead 210 1.12 pCiT!ilter 1.0 94 70 130

Method:. SW6020 Bat¢1•:.._7568

Sample ID: MB- 7568 Method Blank Run: SUB-C9602 02/05/08 19:17
Uranium ND mg/fiiter 0.003
Sample Ib: L"S1-i7568 Laboratory.Controi'Splý ,Run: SUBý-96602 02/05/08 20:39

O~~~~M1 Run .,.. ... ...... .... ...

Utanium 0,0509 ng/kg 0.015 102 75 125

Sample ID: R08.010193-009A Sample Matrix Spike- Run: SUB-C96602 02WO 08 22;05
Uranium 0.545 mglfIltor 0,030 109 .75 125

Sample I1D: R0801i0193409oA Sample Matrix Spike ,Dplcale Run: SUB-C96602 0205/08 22-12
Uranium 0.558 'mig/ilter 0.030 112 75 125 2.4 :20

Qualliflem,:
*RVM ý Aar pb/tiqv irfflcN-Nt ~e~a l'd6ii6idzit the. Irriit..

P40- d. 2



'ENERGY-L-ABORA ron/ES,in. N.;2821 .P/idt:Stieegt Rapbid Cdj,' SD57702' nig'/ib"on
To/I~~~~~~~~~~~~~~C Fe88.7.25Vie6532i5 F 032.37 pdlyeegyI~b.cofh

VLAHO

ANALYTICAL SUMMARY REPORT

AUgust 14, 2008

Michael Shiermran

Envirbonmental Restoration Group Inc

'8809 Washington St NE
AlbUquerqife, NM 87113

Workorler No.: R0806020g

Project'Name:. Edgemoit (Soils/Air-filters)

Energy Laborato•ies Inc. received the followin-g 9 samrples from Environmental Resteration[ Group Inc on 6/1112008 for anilysis.

Sample ID :Client

R08060209-001 AMS-01

SampleID ColleCt Date Receive Date Matrx Test

03/08/08 0:00 06/11108 Filter Composite Fee
Metals, Total
Digestion, Total Metals-For Radio
Chemistry
Lead 210
Radium 226
Thorium, Isotopic

R08060209-002 AMS-02 03/Q0808 0:00 06/11/08

R08060209-003 AMS-03 013681108 0:00 06/11/08

R08060209-004 AMS-04 03108/08 0:00 06/11/08

R08060209-005 AMS-05 03/08/08 0:00 06/11/08

R08060209-006 AMS-06 0318/08 0:00 06111/08

R08060209-007 AMS-07 03/08/08 0:00 06/11/08

R08060209-b08 WAMS-08 03/08/08 0:00 06/11/08

Filter Same As Above

Filter Same As Above

Filter Same As Above

Filter Same As Above

Filter Same As Above

Filter Same As Above

Filter Same As Above

R08060209-009 AMS-BKG 03/08108 0:00 06/11/08 Filter Same As Above

As appropriate,' any exceptions or problemhs with' the analyses are noted in theLaboratory Analytical Report, the
QNQC SummaryReport, or the Case Narrative.

If you have anyquestions regarding these tests results. please call.

Report Approved By:• C cl__



.ENERGYLBORA TORIES, INc. .2821 Plant Sfe&tR0idGCiy $057702' Wvieergj-fab-Cbfi7
__ _T6_loll Free 888.672.1225. Voice 605.342.1225 Fax 605.342.,397-rapidci/y•C-nergy/ab.con4
LjABO•e7!e~~q

LABORATORY ANALYTICAL REPORT

Client: Ehnir6nfiental Restoration Grou'p lIc
Proj'ct: "Edgemont (Soils/Air filters)

Lab:.D: -R08060209-001

Client Saumple D: AMS-O1

Reg(

Coliecti

DiiteIlk

rtDate: 08/14/08

on Date-- 03/08/08

received: 06/1 i/08

Matr.ix: FILTtlR

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

ueanium 0.0072 mg/filter

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC
Lead 210 precision (+)

Thorium 230

Thorium 230 precision (:)

Radium 226

Radium 226 precision (+)

Radium 226 MDC

2510
24.6

38.2

0.9

0.9
4.6

1.5

1.4

pCi/Filter
pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Flter

0.00030

0.2

5 SW6020 06/28/08 19:31/eli-c

1
1

1

1

1

1

1

1

E909.OM
E909.OMV
E909.OMV
0907.0
E907.0
E90160
t903.0

E903.0

'06/30/08 09:40/eli-c
06/30/08 09:40/eli-c
06/30/08 09:40/eli-c

06130/08 21:30/eli-c

06/30108 21:30/eli-c

06/26/08 09:11 /eli-c
06/26/08 09:1 1/eli-c
-06/26/08 09:11 /eli-c

'Report RL - Analyte reporting l imrit.
Definitions: QCL -Qua-lity',o6trol limit.

MDC, - Mihimumn detectadle.,concentration

MCL - Maximum contaminant level.
INO - Not detected at the reporting limit:

Page I of9



ENERGYLA ORATORIE"S* INC.' iI.282 /nt S/re et ..Rapjid Cipit Sb 57702.' wwný 6nergyfib.'6&m
L5~I1~f ollFre 8867. 225 Vke 0542.1225'i. Fa 86034 9; apclygenergylab. corn

V .AB

LABORATORY ANALYTICAL REPORT

Client: Environmental Resioration Group Inc

• Project: Edgerhoht (Soils/Air filtefs)
Lab IDM R08060209-002

Client Saifipie'lD: AMS-02

Report Date:

Collection Date:

Date ReceiVed:

Matrix:

08/14/08

03/08/08

06/.11/08
FILTER

MCL/
Analyses Result ,Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0057 mg/filter 0:00030 5 SW6020

RADIONUCLIDES - TOTAL
Lead 210
Lead 210 MDC
Lead 210 precision (:)

thorium 230
Thorium 230 precision (+)

Radium 226

Radium 226 precision (±)

Radium 226 MDC

1160
24.6
28.1

1.1

1.2

1.4

1.0

1.4

pCi/Filter
pCi/Filter

,pCi/Filter

pCl/Fiiter
pCi/Filter

pCi/Fiter

pCi/Filter

pCi/Filter

0.2 1

E909.OM
E909.OM
E909.OM
L907.0
E607:0
E903.0
E903.0
E903.0

06/28108 19:35/eli-c

06/30/08 09:40/eli-c
06/30/08 09:40/eli-c

06/30/06 09840/eli-c

07/01/08 13:03/eli-c

07/01/08 13:0(3ieli-c

06/26i08 09:1 1/eli-c
06/26/08 09:1 1/eli-c

06/26/08 09:1 1 /eli-c

Report ,RL - Analytereporting limit.
piDefniti.iAs: ,QCL-. Quality-cantrol limit.

Mc.-, Miimumi d6tecable concentration

MCL - Maximum contaminant level

:ND - Not detected at the reporting limit.
Page 2"of9



W, • F 'ENERGY LABORATORIES, 'INC. *2821 P//atS.tr-et• .Rai"d S 57702> 'edrgy/afb.coTo/I Fr'ee888672.1225 Vbice 605.342 1225.'Fa?605 342.21397• r•pid ci@eniei~gya.com

0ABORAT ORY -A;:NALMY-TIC6AL ýREPOR9T

'Cliiit: 'Enivifbnmfental Rest6ration Gr6tioylnc

Prjoj ect: E'dgemont (8o6ils/Air rifiers)

Lab-1 ) : R "8 0602W9,003
Client Sample ID': AMS-03

Repo0t Date:O

Collection Daite:

Date Re~ceived:

,Matrix:

08/14/08

03/08/08

06/1 1/08

FILTER

AMUCL/Anatlyses .Result -Units .Qual RL. QCL DF Method .Analysis Date / By

'Uranium 0.0036 mg/filter 0;00030 5 • SW6020

RADIONUCLIDES ; TOTAL
Lead 2,19
Lead 210 MDC
Lead 210 precisioh (±)
Thorium 230
Thorium 230 precisioni.(±)
Radium 226
Radium 226 precision,(-)
Radium 226 M•D

1200
24.6
28.4

1.7
1.3

0.7

1

1.5i

,pCi/Filter

,pCi/Filter

pCi/Filter

pCi/Filter
pCi/Filter
pCi/Filter

pOC/Filter

0.2

1

1

E909.OM
E909.0M
E909.OM
E907.0
E907.0
E901.0
E003.0
E903.0

06/28/08 19;39/eli.c

'06/30/08.09:40/eli-c
06130108.09:4.0/eli-c

06/30/08 09:40•/eli-c

07/01/08 13:03/eli-c
07/01/08 13:03/eli-c

06/26/08 11:15/eli-c

06/26/08 11:1i5/eli-c

06/26/08 11:15/eli-c

U

Rep .ort FkL,- Anaiyte-ý-re'porti~n-g iimfit.
D0iniitions: •QCL ua. 6fefi limit.

MDC - Mi nMn "d6et6dtabl6 cokinicdtti6h

MCL,ý MaixiiUmotfiit-nýiiafnt 16eiel.. Page 36f 9.

ND WNt detected'at th6 iepdrtirg limit.
U.- Not detected at niirimirum ddtectab•le cocerit'-iti0n



- EERYLADOA TRIS...C. .28. R.P/ant. Street ý-Rapid City, SD 5770k .iiwww~e17rgy? abcm
___________ d/I freýWM 888721* 25--`W6 /d605. 3421 225 .ýFa 605.34j. 1397-rag ddjc egt ~

FLABO m

LABORATORY ANALYTICAL REPORT

client; Environmental Resioration Group Inc
Project: -Edgemoht(Soils/Ai- filters)

Lab ID: R08060209-004
Client Sample ID: AMS-04

Report Date.:, Q8./!4/08

Collectio'n Date:' 03/08/08

Date Received: 06/11/08

Matrix: FILTER

Analyses: :Result -. Units
MCL/

Qual RL QCL DF Method .Analysis Date/ By,

Uranium

RADIONUCLIDES - TOTAL
Lead 210
Lead 210 MDC

Lead 210 precision (+)

Thorium 230

Thorium 230 precision (+)
Radium 226

.Radium 226 precision (+)

* Radium -226 MDC

0`0048 mg/filter

1040 pCi/Filter

24.6 pCi/Filter

'27;1 ýpCi/Filter

0.8 pCi/Filter
1.0 pCi/Filter

-0.9 pCi/Filter

0.6 pCi/Filter
1.2 OCi/Filter

0.00030 ý5 SW6020

0.2

1

1

*1

E909.OM
E909.OM
E909.OM
E907.0
E907.0
E903.0
E903.0
E903.0

,06/28/08 19;:43/eli-b

0630/08' o9:40/eli-c

06/30/08 09:406/elikc

06/30108 09:401eli-c
07/01/08 13:03/eli-c
07/01/08. 13:03/eli-c

06/26/08 11:15/eli-c

06/26/08 11:15/eli-c
06/26/08 11:15/eli-c

U

Re'!ort. RL --Analyte reporting;limit.

ent ýQCL - Quality control limit.

'MDC -Minimum detectableoncentration

=McOL Maximum-cohtaminant level. Pd• 4 bf 9
ND -lNot detected'ai the reporting'limit.

U -.Not'detectedat :minimum detectable concenfratign



_/l_88.67.GY5LABORA TORIES, INC. W42821 Pl0an St§re5et i4l9pid 6ra SD657702 a wwwenergy/ab.com
~ ol re888.672.1225-i Voice'605. 3424'225 *ýFax 605.34.24.397 j rapidcityC~ene..gylab. com

LABOAORE

LABORATORY ANALYTICAL REPORT

Ciieni:

PrLDect-
Lab ID:

Environmental Restoration Group Inc
Edgeem6nt (S6ils/Aii filteii)

R08060209-005

Repqrt.Date: 08/14/08

Collection Date: 03/08/08

Date Received: 06/I 1/08

Matrix: FILTERClient SAimile ID: AMS-05

Analyses Result .Units
MCL/

Qual RL ,QCL DF Method Analysis Date / By

Uranium 0.0096 mg/filter

RADIONUCLIDES - TOTAL
Lead 210
Lead 210 MDC
Lead 210 precision (t)
Thorium 230
Thorium 230 precision (+)
Radium 226

Radium 226 precision (+)

Radiurh 226 MDC

1270
24.6

29.1

1.1

1.1
3.9

•1.4

1.4

pCi/Filter
pCi/Filter

pCi/Filter
pCi/Filter
pCi/Filter
pCi/Filter
pCi/Filter
pCi/Filter

0.00030

0.2

5 SW6020 06/28/08 19:47/eli-c

1
1

1

1

1

1

1

1

E909.0M
E909.OM

E909.OM

E907.0

E907.0
E903.0
E903.0

E903.0

06/30/08 09:40/eli-c
06/30/08 09:40/eli-c

06/30/08 09:40/eli-c

07/01/08 13:03/eli-c

07/01/08 13:03/eli-c

06/26/08 11:15/eli-c

06126/08 11:15/eli-c

06/26/08 11:15/eli-c

i1RePbft' RL - Arialyte re poring lirmit.
Definiiions:' QCL- Qualit -rfitrol limit.

MDC -Minirn'in, detectable concentration

MCL - Maximum contaminant level.
ND I Not dtetected at the reporting limit.

Page 5 Of9



A ENERGYLABORA -TORIES, INC. - 2821 Plant Street- Rapid C-4y SO 57702. www.energylab.com
Toll Free 88.672 1225'Voice 605.342:7225- Fak 605.3421397 /rapiid-city&,enrgylab.com

F " .ox *0X

L.,ABORATORY ANALYTICAL REPORT

Glient:1 Environmental Rest6ration Gr.oup Inc

Project: Edgemont (Soils/Air filters)

Lab ID: PR08060209-006

Client Sample ID: AMS-06

Repqrt Date: 08/14/08

Collection Date: 03/08/08

Date Received: 06/f 1/08

Matrix: FILTER

MCL/
Analyses Result Units, Qual RL QCL DF Method Analysis Date / By

Uranium

RADI0NUCLIDES - TOTAL
Lead 210
Lead 210 MDC

Lead 210 precision (t)
Thorium 230

Thorium 230 precision (+)

Radium 226

Radium 226 precision (1)

Radium 226 MDC

0.0067 mg/filter

775 pCi/Filter
24.6 pCi/Filter
24.5 pCiiFilter
1.7 pci/Filter

1.3 pCi/Filter
2.5 pCi/Filter
1.2 pCi/Filter
1.4 pCi/Filtei

0.00030 5 SW6020

0.2
1

E909.OM
E909.OM
E§09.OM
E907.0
E9.07.0
E903.0
E903.0
E903.0

06/28/08 19:51/eli-c

06/30/08 09:401eli-c
06/30/08 09:40/eli-c

06/30/08 09:40/eli-c

07/01/08 13:03/eli-c

07/01/08 13:03/eli-c
06/26/08 11:15/eli-c

06/26/08 11:15/eli-c
06/26/08 11:15/eli-c

Reloor RL r Ahil~te r 06&tir--limit.
Definitions: QCL - Quialitfc6fit~ol limrit.

MDC .Mihiribmjmdte6tabe €oricentratidn

MCL - Maximum contbi'inanit level.
ND - Not detected at th-e regPrti•g limit.

Page 6 of9



~1
iENERGYLABOaRA TO•RIESNINC. 2821~' /a~nt-Sfire •Ra.pdi•• SD 57702. ww.enegy/b.com

____Toll/Free 88.8.672.1225 ..' Voice 6o05..42. 1225' *Fax 60.5342.1397. rap/d__ cit@energylabLcom

MAW"
F LABORA TORIES

-LABORATORY ANALYTICAL REPORT

COien* t: Environmental Restoration Group Inc
Pioject Edgemont,(Sdils/Air filters)

Lab IDM. R08060209-0.07

.Client Sample ID: AMS07

Report Date:

Collection ,Date:

Date Received&

Matrix:

08/14/08

03/08/08

06/11/08

FILTER

.MCL/
.Qual _ RL QCLAnalyses Result Units. DF Method Analysis, Date / By

Uranium 0.0071 mg/filter 0.00030 5 SW6020

RADIONUCLIDES - TOTAL
Lead 210
Lead 210 MDC
Lead 210 precision (±)
Thorium 230
Thorium 230 precision (t)
Radium 226
Radium 226 precision (+)
Radium 226 MDC

1030

2N.6
26.9
1.4

1.0
0.6
01.8
1.3

pCi/Filter

pCi/Filter,
pCi/Filter
pCi/Filter

pCi/Filter
pCi/Fi!ter

pCi/Filter
pCi/Fiter

0,2
1

~1

1

E909;OM
E069.0M
Eb09OM
E907T0
E907.0
E9403;
E903.0
E903.0

06128/08 19M55/eli-c

06/30/08 09o4O/eli-c
06/30/08 09:40/eli-c
06/30/08 09:40/1eli-c

07/01/08 13:03/eli-c

07/01/08 13:03/eli-c

06/26/08 11:15/eli-c

06/26/08 11:1 5/eli-c
06/26/08 11:15/eli-c

U

Report kRL -- Analyte reporting limit.
eDfinitions: QCL -ý.Quality~control limit.

,MDC -'lMini.mum.-detectab••econcentration

MCL L Maximum coritaminant Ievel. Page7 of 9
,Nb - NNot-detected at the reporting limit.
u-. Noit ietected at minimum detectable concentration



A ENERG Y LABORA TORIES, INC., 2821W plant.Street o Rapid city SO 57702 W wwenergyiab. comToll Free 888.672. 1225 - Voice 605.342.1225 Fax 605342.1397 rapid city~energflab.com
_LABO iMO

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgeniont (Soils/Air filters)

Lab ID: R08060209-008

Clifent Simple ID: AMS-08

Report Date:
Collection Date:

Date Received:

Matrix:

08/14/08

03/08/08

06/11/08

FILTER

MCL/Analyses Result .Units Qual RL .QCL. DF Method Analysis Date / By

Uranium 0.0094 mg/filter 0.00030 5 SW6020 06/28/08 19:59/eli-c

RADIONUCLIDES - TOTAL
L~bd 210
Lead 210 MDC
Lead 210 precision (+)

Thorium 230
Thorium 230 precision (+)
Radium 226

Radium 226 precision (+)

Radium 226 MDC

11.6
24.6

'14.8

0.5

0.8

2.5
1:3

1:5

pCi/Filter
pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

U

0.2

I
1

1

1

1

1

1

1

E909.OMV
E909.01M
E909.OM
tg07.0

E907.0
E901.0
E903.0
E903.0

06/30/08 09:40/eli-c
06/30108 09:40/eli-c

06/30/08 09:40/eli-c

07/01/08 13:03/eli-c

07/01/08 13:03/eli-c

06/26/08 11:15/eli-c

06/26/08 11:15/eli-c

06/26/08 11:15/eli-c

Report RL -, Analyte reporting limit.

.MDfoinmum deecCL - Quality conrol rnict.
MDC - Minimurb detectable concentration

MCL - Maximum contaminant levei. Page 8 of 9
.ND Not detected at the reporting limit.
U - Not detected at minimum detectab.le concentration



A m ENERGY LAB.ORA2oRiE F, In.2891 PitSD57.cit energy/ab.com
At Toll Free 888ý.672. 1225, Volc& 605.342. 1225j:FaK 605134j., 397 ..ra~p~t id dfrnergyla4b.co0m

FLBR '1'01?11ýl5A•t~l

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Pr'oject: Edgdrnont (Sbis/Air filters)

Labh-D': R080602097009

Client Sample ID: AMS-BKG

Repprt Date: 08/14/08

Collection Date: 03/08/08

Date Received: 06/11/08

Matrix: FILTER

MCL/
Analyses Result Units. Qua0 RL QCL DF Method Analysis Date / By

Uranium 0.0097 mg/fflter 0.06036 5 SW6020

RADIONUCLIDES - TOTAL
Lead 210
Lead 210 MDC
Lead 210 precision (±)
Thodum.230
Thorium 230 precision (±)
Radium 226
Radium 226 precision (:)
Radium 226 MDC

1040
24.6

27.1

3.0'
1.4
1.8

1.1

1.5

pCi/Filter

p(Ci/Filter
pUi/Filter

pCi/Filter

pCi/Filter
pCi/Filter

pCi/Filter

pC i/Filter

0.2

.1

E909.OM
E909.OM
E909.OM
E907.0
E907.0
E903.0
E903.0
E903.0

06128/08 20:03/eli-c

06/30/08 09:40/eli-c
06/30/08 09:40/eli-c

06/30/08 09:40/eli-c

07/01/08 13:03/eli-c

07/01/08 13:03/eli-c
06/26/08 11:15/eli-c

06/26/08 11:15/eli-c

06/26/08 11:15/eli-c

Report RL - Analytpe reporting limit.
Diefiriftions: QCL :'QuaIit' control limit.

MD-d' I Minimum'detectable concentration

MCL Maximum contaminant level.
ND - Not detected at the reporting limit.

Page 9ofC9
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Chain of Custody and Analytical Request Record Page I I of I
rL•¢ Fe~~~~Ponl - oUlU as -lu~ ml-n=-n as possum
Pompany Name* roject Name, PWS, Permit Etc. Sample Origin EPA/Stata Compliance:

C ~ AQ G'blw B% r cý T stState: Yes 0 No

Report Mail Address: Contact Name: Phone/Fax: . Sampler (PleasePrint)

InvoiceAddress: Invoice Contact & Phone: Purchase Order, .QuotelBottde Order

Special Repok/Formats - ELI. must be notified ._Contact EU prior to by'
prior to sample'submittal for the following: R f charges and m Cols

, = scheduling-See
. w-U nsructionPag NPag-

5A2LA [I- 0 -AComments:
U] GSA 5 EDDIEDT(Etectronlc Dats) '2 C
[] POTW/WWTP Foenra:•<____ S

O] State: ___LEVEL IV _ 
Yes NoC[ thr ] NELAC A I

z. H I c== a Y N
SAMPLE IDENTIFICATION Collection Collection

Name, Location, Interval, etc.) Date Time MATRIX -1 1 1 1Y

4 L

" Ml5 -o•i

"*mm i o ... n

Custody
Record Rot A" . srove,

MUST be
Signed Sample Disposal Return to Client: L ab Dtspos:"

In certain circumstances. samples submitted to Energy Laboratorles, tnc. may be subcontracted to other certified laboratories In order to complete the analysis requested.
This serves as notice of this possibility. AN sub-contract data wi- be clearly notated on your anetytcat report.

Visit our web sfte at www.enemab.com for additional Information, downloadabte fee schedule, forms, and links.

.4



A L ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_____ _ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city@eneraylab.com

LABORATORY ANALYTICAL REPORT

Client:

Project:

Lab ID:

Environmental Restoration Group Inc

Edgemont (Soils/Air filters)

R08080024-001

Report Date: 09/30/08

Collection Date: 07/09/08

Date Received: 08/04/08

Matrix: FILTERClient Sample ID: AMS-BKG

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0065 mg/filter 0.00030 1 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC

Lead 210 precision (+)

Thorium 230
Thorium 230 precision (+)

Radium 226

Radium 226 precision (+)

Radium 226 MDC

1840

56.1

56.1

1.2
1.0

1.2

0.8

1.2

pCi/Filter
pCi/Filter

pCi/Filter

pCi/Filter
pCi/Filter

pCi/Filter
pCi/Filter

pCi/Filter

0.2

1

1

1

1

1

1

1

E909.OM
E909.OM

E909.OM

E907.0

E907.0

E903.0

E903.0

E903.0

08/13/08 01:25/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:30/eli-c

08/22/08 10:30/eli-c

08/26/08 16:58/eli-c

08/26/08 16:58/eli-c

08/26/08 16:58/eli-c

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

0 MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page I of 9

ND - Not detected at the reporting limit.



pj *W ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city@enerqylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08080024-002

Client Sample ID: AMS-01

Report Date: 09/30/08

Collection Date: 07/09/08

Date Received: 08/04/08

Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0081 mg/filter 0.00030 1 SW6020

RADIONUCLIDES - TOTAL
Lead 210
Lead 210 MDC

Lead 210 precision (+)

Thorium 230

Thorium 230 precision (+)

Radium 226

Radium 226 precision (+)
Radium 226 MDC

2820

56.1

65.1

2.7

1.1

2.8

1.0

1.1

pCi/Filter
pCi/Filter

pCi/Filter

pCi/Filter
pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

0.2

E909.0M

E909.OM

E909.OM

E907.0

E907.0

E903.0

E903.0

E903.0

08/13/08 01:29/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:30/eli-c

08/22/08 10:30/eli-c

08/26/08 16:58/eli-c

08/26/08 16:58/eli-c

08/26/08 16:58/eli-c

Report

. Definitions:

RL - Analyte reporting limit.
QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

Page 2 of 9



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
1Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(&energVlab.comJ

F-=,ý-ý

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08080024-003

Client Sample ID: AMS-02

Report Date: 09/30/08

Collection Date:

Date Received:

Matrix:

07/09/08

08/04/08

FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0043 mg/filter 0.00030 1 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC

Lead 210 precision (+)

Thorium 230

Thorium 230 precision (+)

Radium 226

Radium 226 precision (+)

Radium 226 MDC

1210

56.1

49.5

1.0

0.8

0.3

0.7

1.1

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

0.2

1
1

1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E907.0

E907.0

E903.0

E903.0

E903.0

08/13/08 01:33/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:30/eli-c

08/22/08 10:30/eli-c

08/27/08 09:21/eli-c

08/27/08 09:21/eli-c

08/27/08 09:21/eli-c

U

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration
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SWAENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
r Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvy@eneravlab.com

V

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08080024-004

Client Sample ID: AMS-03

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/09/08

08/04/08

FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0071 mg/filter 0.00030 1 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC

Lead 210 precision (+)

Thorium 230

Thorium 230 precision (+)

Radium 226

Radium 226 precision (+)

Radium 226 MDC

1110

56.1

48.4

2.2

1.0

2.2

1
1.2

pCi/Filter
pCi/Filter
pCi/Filter

pCi/Filter

pCi/Filter
pCi/Filter

pCi/Filter

pCi/Filter

0.2

1
1

1

1

1

1

1

E909.OM
E909.OM
E909.OM
E907.0
E907.0
E903.0
E903.0
E903.0

08/13/08 01:53/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:30/eli-c

08/22/08 10:30/eli-c

08/27/08 09:21/eli-c

08/27/08 09:21/eli-c

08/27/08 09:21/eli-c

Report RL - Analyte reporting limit.
* Definitions: QCL - Quality control limit.

'MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.
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C 2ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvyeneraylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08080024-005

Client Sample ID: AMS-04

Report Date: 09/30/08

Collection Date: 07/09/08

Date Received: 08/04/08

Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0073 mg/filter 0.00030 5 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC

Lead 210 precision (+)

Thorium 230

Thorium 230 precision (+)

Radium 226

Radium 226 precision (+)

Radium 226 MDC

1440

56.1

52.1

1.9

1.0

2.5

1

1.1

pCi/Filter

pCi/Filter
pCi/Filter

pCi/Filter
pCi/Filter

pCi/Filter

pCi/Filter
pCi/Filter

0.2

1
1

1

1

1

1

1

1

E909.OM
E909.OM
E909.OM
E907.0
E907.0
E903.0
E903.0
E903.0

08/13/08 01:57/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:30/eli-c

08/22/08 10:30/eli-c

08/27/08 09:21/eli-c

08/27/08 09:21/eli-c

08/27/08 09:21/eli-c

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

is MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.
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IENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvftJenergvlab.comJI m A • ..

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08080024-006

Client Sample ID: AMS-05

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/09/08

08/04/08

FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0086 mg/filter 0.00030 5 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC

Lead 210 precision (+)

Thorium 230

Thorium 230 precision (±)

Radium 226

Radium 226 precision (t)

Radium 226 MDC

1510

56.1

52.7

2.9

1.1

2.8

1.0

1.1

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

0.2 1

1

E909.OM

E909.0M

E909.OM

E907.0

E907.0

E903.0

E903.0

E903.0

08/13/08 02:02/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:30/eli-c

08/22/08 10:30/eli-c

08/27/08 09:21/eli-c

08/27/08 09:21/eli-c

08/27/08 09:21/eli-c

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.
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W n ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * raMid citv(yenertvlab.comJ

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08080024-007

Client Sample ID: AMS-06

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/09/08

08/04/08

FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0067 mg/filter 0.00030 5 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC

Lead 210 precision (+)

Thorium 230

Thorium 230 precision (+)

Radium 226
Radium 226 precision (_)

Radium 226 MDC

1390

56.1

51.5

1.7

1.1
0.2

0.7

1.2

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

0.2

E909.OM
E909.OM
E909.OM
E907.0
E907.0
E903.0
E903.0
E903.0

08/13/08 02:06/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:30/eli-c

08/22/08 10:30/eli-c

08/27/08 09:21/eli-c

08/27/08 09:21/eli-c

08/27/08 09:21/eli-c

U

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration
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ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(a.energvlab.comJ

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08080024-008

Client Sample ID: AMS-07

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/09/08

08/04/08

FILTER

MCL/
Result Units Qual RL QCLAnalyses DF Method Analysis Date / By

Uranium 0.0080 mg/filter 0.00030 5 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC

Lead 210 precision (+)

Thorium 230

Thorium 230 precision (+)

Radium 226

Radium 226 precision (+)

Radium 226 MDC

1960

56.1

57.3

2.2

1.0

0.8

0.8

1.1

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

0.2

1
1

1

1

1

1

1

1

E909.OM
E909.OM
E909.OM
E907.0
E907.0
E903.0
E903.0
E903.0

08/13/08 02:10/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:30/eli-c

08/22/08 10:30/eli-c

08/27/08 09:21/eli-c

08/27/08 09:21/eli-c

08/27/08 09:21/eli-c

U

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration
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A , ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_____ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.34Z 1397 * rapid citv Cienergylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08080024-009

Client Sample ID: AMS-08

Rep(

Collecti

Date P

ort Date: 09/30/08

on Date: 07/09/08

leceived: 08/04/08

Matrix: FILTER

Analyses Result Units
MCL/

Qual RL QCL DF Method Analysis Date / By

Uranium 0.0034 mg/filter 0.00030 1 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC

Lead 210 precision (+)
Thorium 230

Thorium 230 precision (+)
Radium 226

Radium 226 precision (_)

Radium 226 MDC

23.9

56.1

33.8

1.0

0.7

0.9

0.8
1.1

pCi/Filter
pCi/Filter

pCi/Filter

pCi/Filter
pCi/Filter

pCi/Filter

pCi/Filter
pCi/Filter

U

0.2

1
1

1

E909.OM
E909.OM

E909.OM

E907.0

E907.0

E903.0

E903.0

E903.0

08/13/08 02:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:14/eli-c

08/22/08 10:30/eli-c

08/22/08 10:30/eli-c

08/27/08 09:21/eli-c

08/27/08 09:21/eli-c

08/27/08 09:21/eli-c

U

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration
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ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
SToll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvyenergvlab.comJ

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08090099-001

Client Sample ID: AMS-I

Report Date:

Collection Date:

Date Received:

Matrix:

10/16/08

08/13/08

09/08/08

FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.00056 mg/filter 0.00030 1 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC

Lead 210 precision (+)

Thorium 230

Thorium 230 precision (+)

Radium 226

Radium 226 precision (+)

Radium 226 MDC

497
31.3

25.2

0.8

1.1

-1

1.2

2.6

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

U 0.2

U

1
1

1

1

1

1

1

1

E909.OM
E909.OM

E909.OM

E907.0

E907.0

E903.0

E903.0

E903.0

09/30/08 20:13/eli-c

10/01/08 08:40/eli-c

10/01/08 08:40/eli-c

10/01/08 08:40/eli-c

10/12/08 13:45/eli-c

10/12/08 13:45/eli-c

10/07/08 17:20/eli-c

10/07/08 17:20/eli-c

10/07/08 17:20/eli-c

Report

. Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration
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&,,ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
____________ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvy(eneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08090099-002

Client Sample ID: AMS-2

Report Date: 10/16/08

Collection Date: 08/13/08

Date Received: 09/08/08

Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.00078 mg/filter 0.00030 1 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC

Lead 210 precision (+)

Thorium 230

Thorium 230 precision (+)

Radium 226

Radium 226 precision (+)

Radium 226 MDC

752

31.3

27.9

0.5

0.2

-2

1.1

2.7

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

0.2

E909.OM

E909.OM

E909.OM

E907.0

E907.0

E903.0

E903.0

E903.0

09/30/08 20:17/eli-c

10/01/08 08:40/eli-c

10/01/08 08:40/eli-c

10/01/08 08:40/eli-c

09/30/08 16:00/eli-c

09/30/08 16:00/eli-c

10/07/08 17:20/eli-c

10/07/08 17:20/eli-c

10/07/08 17:20/eli-c

U

Report RL - Analyte reporting limit.
Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 2 of 8



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
____ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citV@enerpvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08090099-003

Client Sample ID: AMS-3

Report Date: 10/16/08

Collection Date: 08/13/08
Date Received: 09/08/08

Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.00056 mg/filter 0.00030 1 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC

Lead 210 precision (+)

Thorium 230

Thorium 230 precision (+)

Radium 226

Radium 226 precision (+)

Radium 226 MDC

579

31.3

26.1

1.4

0.3

0.3

1.4

2.4

pCi/Filter
pCi/Filter

pCi/Filter

pCi/Filter
pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

0.2

1
1

1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E907.0

E907.0

E903.0

E903.0

E903.0

09/30/08 20:21/eli-c

10/01/08 08:40/eli-c

10/01/08 08:40/eli-c

10/01/08 08:40/eli-c

09/30/08 16:00/eli-c

09/30/08 16:00/eli-c

10/07/08 17:20/eli-c

10/07/08 17:20/eli-c

10/07/08 17:20/eli-c

U

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration
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IJW 7 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city@.enerqylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08090099-004

Client Sample ID: AMS-4

Report Date: 10/16/08

Collection Date: 08/13/08

Date Received: 09/08/08

Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0016 mg/filter 0.00030 1 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC

Lead 210 precision (_)

Thorium 230

Thorium 230 precision (+)

Radium 226

Radium 226 precision (±)

Radium 226 MDC

650
31.3

26.9

1.8

0.3

0.2

1.5

2.6

pCi/Filter
pCi/Filter

pCi/Filter
pCi/Filter
pCi/Filter

pCi/Filter
pCi/Filter
pCi/Filter

0.2

E909.OM
E909.OM
E909.OM
E907.0
E907.0
E903.0
E903.0
E903.0

09/30/08 20:25/eli-c

10/01/08 08:40/eli-c

10/01/08 08:40/eli-c

10/01/08 08:40/eli-c

09/30/08 16:00/eli-c

09/30/08 16:00/eli-c

10/07/08 17:20/eli-c

10/07/08 17:20/eli-c

10/07/08 17:20/eli-c

U

Report RL - Analyte reporting limit.
Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

0 MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 4 of 8



I'M7 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_____ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv@energvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08090099-005

Client Sample ID: AMS-5

Report Date: 10/16/08

Collection Date: 08/13/08

Date Received: 09/08/08

Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0034 mg/filter 0.00030 1 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC

Lead 210 precision (+)

Thorium 230

Thorium 230 precision (+)

Radium 226

Radium 226 precision (t)

Radium 226 MDC

552

31.3

25.7

3.2

0.3

1.5

1.6

2.4

pCi/Filter
pCi/Filter
pCi/Filter
pCi/Filter

pCi/Filter
pCi/Filter
pCi/Filter
pCi/Filter

0.2

1
1

1

1

1

1

1

E909.OM
E909.OM
E909.OM
E907.0
E907.0
E903.0
E903.0
E903.0

09/30/08 20:29/eli-c

10/01/08 08:40/eli-c

10/01/08 08:40/eli-c

10/01/08 08:40/eli-c

09/30/08 16:00/eli-c

09/30/08 16:00/eli-c

10/07/08 17:20/eli-c

10/07/08 17:20/eli-c

10/07/08 17:20/eli-c

U

Report RL - Analyte reporting limit.

Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 5 of 8



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citV@energvlab.comJ'-tLý

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08090099-006

Client Sample ID: AMS-6

Report Date:

Collection Date:

Date Received:

10/16/08

08/13/08

09/08/08

Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0015 mg/filter 0.00030 1 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC

Lead 210 precision (+)

Thorium 230

Thorium 230 precision (+)

Radium 226

Radium 226 precision (+)

Radium 226 MDC

998
31.3

30.4

1.5

0.3

0.8

1.6

2.5

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

0.2

1
1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E907.0

E907.0

E903.0

E903.0

E903.0

09/30/08 20:33/eli-c

10/01/08 08:40/eli-c

10/01/08 08:40/eli-c

10/01/08 08:40/eli-c

09/30/08 16:00/eli-c

09/30/08 16:00/eli-c

10/07/08 17:20/eli-c

10/07/08 17:20/eli-c

10/07/08 17:20/eli-c

U

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 6 of 8



7 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_ _ _ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * raMid citv(d)eneravlab. com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08090099-007

Client Sample ID: AMS-7

Report Date: 10/16/08

Collection Date: 08/13/08

Date Received: 09/08/08

Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0016 mg/filter 0.00030 1 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC

Lead 210 precision (+)

Thorium 230

Thorium 230 precision (+)

Radium 226

Radium 226 precision (+)

Radium 226 MDC

696

31.3

27.4

1.4

0.3

1.2

1.6

2.5

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter
pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

0.2
1

1

1

E909.OM

E909.0M

E909.OM

E907.0

E907.0
E903.0

E903.0

E903.0

09/30/08 20:37/eli-c

10/01/08 08:40/eli-c

10/01/08 08:40/eli-c

10/01/08 08:40/eli-c

09/30/08 16:00/eli-c

09/30/08 16:00/eli-c

10/07/08 17:20/eli-c

10/07/08 17:20/eli-c

10/07/08 17:20/eli-c

U

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 7 of 8



Mf ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_____ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city .eneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08090099-008

Client Sample ID: AMS-BKG

Report Date: 10/16/08

Collection Date: 08/13/08

Date Received: 09/08/08

Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0011 mg/filter 0.00030 1 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC

Lead 210 precision (_)
Thorium 230
Thorium 230 precision (+)
Radium 226

Radium 226 precision (+)
Radium 226 MDC

606
31.3

26.4

1.7

0.3

-0.4

1.1

2.0

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

0.2

1
1

1

t

1

1

1

1

E909.OM
E909.OM
E909.OM
E907.0
E907.0
E903.0
E903.0
E903.0

09/30/08 20:41/eli-c

10/01/08 08:40/eli-c

10/01/08 08:40/eli-c

10/01/08 08:40/eli-c

09/30/08 16:00/eli-c

09/30/08 16:00/eli-c

10/07/08 18:55/eli-c

10/07/08 18:55/eli-c

10/07/08 18:55/eli-c

U

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 8 of 8



ANALYTICAL SUMMARY REPORT

December 14, 2007

Michael Schierrman

Environmental Restoration Group Inc

8809 Washington St NE
Albuquerque, NM 87113

Workorder No.: R07100004

Project Name: Derby Burdock Baseline Soil Sampling

Energy Laboratories Inc. received the following 118 samples from Environmental Restoration Group Inc on 9129/2007 for analysis.

Sample I0 Client Sample ID

R07100004-001 SMA-B01

R07100004-002 SMA-BOIDup

R07100004-003 SMA-B03

71000 1 -04 SMA-B04

W 7100004-005 SMA-B07

R07100004-006 SMA-B09

R07100004-007 SMA-B09Dup

R07100004-008 SMA-B10

R07100004-009 SMA-B1I

R07100004-010 SMA-B13

R07100004-011 SMA-B14

R07100004-012 SMA-B14Dup

R07100004-013 SMA-B15

R07100004-014 SMA-B16

R07100004-015 SMA-B17

R07100004-016 SMA-B18

R07100004-017 SMA-B18Dup

R07100004-018 SMA-B19

R07100004-019 SMA-B20

R07100004-020 SMA-B21

R07100004-021 SMA-B22

i4-022 SMA-B23

MM700403SMA-B23Dup

Collect Date Receive Date Matrix

09/24107 0-00 09/29107 Soil

09/24/07 0:00

09/24107 0:00

09/24/07 0:00

09/24107 0:00

09/24107 0:00

09/24/07 0:00

09/25107 0:00

09/24A)7 0:00

09/25107 0:00

09124107 0:00

09/24/07 0:00

09/24107 0:00

09/24107 0:00

09/24107 0:00

09/25107 0:00

09/25107 0:00

09/24/07 0:00

09/27107 0:00

09124/07 0:00

09/24107 0:00

09/24/07 0:00

09/24/07 0:00

09/29/07

09/29/07

09/29107

09/29107

09/29/07

09/29107

09/29107

09/29107

09/29107

09/29/07

09/29107

09/29/07

09/29107

09/29107

09/29107

09129107

09/29107

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Test

Metals, Total
Digestion, Total Metals For Radio Chemistry
Gross Gamma
Lead 210
Radium 226
Thorium, Isotopic

Same As Above

Gross Gamma

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above



' 071000104-024 SMA-B247100004-025 SMA-B25

R07i00004-026 SMA-B26

R07100004-027 SMA-B27

09/24/07 0:00 09129/07

09/24107 0:00 09/29/07

09/28/07 0:00 09/29/07

09/28107 0:00 09/29/07

Soil

Soil

Soil

Soil

Same As Above

Same As Above

Same As Above

Metals, Total
Digestion, Total Metals For Radio Chemistry
Gross Gamma
Lead 210
Radium 226
Thorium, Isotopic

R07100004-028 SMA-B28 09/28107 0:00 09/29/07 Soil Gross Gamma

R07100004-029 SMA-B29 09/28/070:00 09/29/07 Soil Metals, Total
Digestion, Total Metals For Radio Chemis
Gross Gamma
Lead 210
Radium 226
Thorium, Isotopic

R07100004-030 SMA-B30 09/281070:00 09129107 Soil Gross Gamma

R07100004-031 MPA-RO1 09/24/070:00 09/29/07 Soil Same As Above

R07100004-032 MPA-R02 09/24107 0:00 09/29107 Soil Same As Above

R07100004-033 MPA-R03 09/24107 0:00 09/29/07 Soil Metals, Total
Digestion, Total Metals For Radio Chemis
Gross Gamma
Lead 210
Radium 226
Thorium, Isotopic

try

try

S7100004-034 MPA-R04
R07100004-035 MPA-RO4Dup

R07100004-036 MPA-R05

R07100004-037 NEA-RO1

09/24107 0:00 09/29107 Soil

09/24/07 0:00

09/24107 0:00

09/24107 0:00

09/29)07

09/29107

09/29/07

Soil

Soil

Soil

Gross Gamma

Same As ,Above

Same As Above

Metals, Total
Digestion, Total Metals For Radio Chemistry
Gross Gamma
Lead 210
Radium 226
Thorium, Isotopic

Gross GammaR07100004-038 NEA-R02

R07100004-039 NEA-R03

R07100004-040 NEA-R04

R07100004-0.41 NEA-R04Dup

R07100004-042 NEA-R05

R071.00004-043 AMS-1

09/24/07 0:00

09/24107 0:00

09/24/07 0:00

09/24107 0:00

09/24/07 0:00

09/27107 0:00

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

Soil

Soil

Soil

Soil

Soil

Soil

Same As Above

Same As Above

Same As Above

Same As Above

Metals, Total
Digestion, Total Metals For Radio Chemistry
Gross Gamma
Lead 210
Radium 226
Thorium, Isotopic

Same As Above

Same As Above

Same As Above

R07100004-0.44 AMS-2

R07100004-045 AMS-3

A,07100004-046 AMS-4

09/27107 0:00

09/27/07 0:00

09/27107 0:00

09/29/07

09/29/07

09/29/07

Soil

Soil

So il



A07100004-047 AMS-5

MW 100408AMS-6

R07100004-049 AMS-7

R07100004-050 AMS-BKG

R07100004-051 MPA-B01

R07100004-052 MPA-B02

R071 00004-053 MPA-B03

R07100004-054 RFA-BO1IA

R07100004-055 RFA-BO1B

R07100004-056 RFA-BO1C

R07100004-057 RFA-BO1ADup

R071 00004-058 RFA-BO1BDup

R07100004-059 RFA-BO1CDup

R07100004-060 RFA-BO2A

R07100004-061 RFA-BO2B

07100004-062 RFA-B02C

07100004-063 RFA-B03

R07100004-064 RFA-B04

R07100004-065 RFA-B06

R07100004-066 RFA-B07

R07100004-067 RFA-B08

R07100004-068 RFA-BO8Dup

R07100004-069 RFA-B09

R07100004-070 RFA-B1 0

R07100004-071 RFA-B1 1

R07100004-072 RFA-B12

R07100004-073 RFA-B13A

R07100004-074 RFA-B13B

R07100004-075 RFA-B13C

R07100004-076 RFA-B14

0 100004-077 RFA-B15A

RFA-B15B

09/27107 0:00

09127107 0:00

09/27107 0:00

09/27/07 0:00

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

09/26/07 0:00

09/29107

09/29/07

09/29/07

09/29107

09/29107

09/29107

09/29107

09/29107

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

09/26/07 0:00

09/2607 0:00

09/26/07 0:00

09/26107 0:00

09/26/07 0:00

09/2607 0:00

09/26/07 0:00

09/2607 0:00

09/25/07 0:00

09/25/07 0:00

09/25107 0:00

09/25107 0:00

09/25107 0:00

09r25107 0:00

09/25107 0:00

09/25107 0:00

09125107 0:00

09/29107

09/29107

09/29107

09/29107

09/29107

09/29107

09/29107

09)29107

09/29107

09/29107

09r29107

09/29107

09/29107

09/29107

09/29/07

09/29107

09/29)07

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Same As Above

Same As Above

Same As Above

Same As Above

Gross Gamma

Same As Above

Same As Above

Metals, Total
Digestion, Total Metals For Radio Chemistry
Gross Gamma
Lead 210
Radium 226
Thorium, Isotopic

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Gross Gamma

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Metals, Total
Digestion, Total Metals For Radio Chemistry
Gross Gamma
Lead 210
Radium 226
Thorium, Isotopic

Gross Gamma

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

09/25107 0:00

09/26107 0:00

09/26/07 0:00

09/26/07 0:00

09/25/07 0:00

09/26/07 0:00

09/26107 0:00

09/29107

09/29107

09/29/07

09/29107

09/29/07

09/29107

09/29/07

Soil

Soil

Soil

Soil

Soil

Soil

Soil



R07100004-079 RFA-B1 5C

6 ý1000-8 RFA-B316

R07100004-081 RFA-B1 7A

R07100004-082 RFA-B17B

R07100004-083 RFA-B1 7C

R07100004-084 RFA-B1 8

R07100004-085 RFA-B19

R07100004-086 RFA-B20

R07100004-087 RFA-B211A

R07100004-088 RFA-B211B

R07100004-089 RFA-B21C

R071 00004-090 RFA-B22

R07100004-091 RFA-B23

R07100004-092 RFA-B24

R07100004-093 RFA-B25

0

R07100004-094 RFA-B26

R07100004-095 RFA-B27

R07100004-096 RFA-B28

R07100004-097 RFA-B28Dup

R07100004-098 RFA-B329

R07100004-099 RFA-B30A

R07100004-100 RFA-B330

R07100004-101 RFA-B30C

R07100004-102 RFA-B331

R07100004-103 RFA-B33

R07100004-104 RFA-B34

R07100004-105 RFA-B365

R07100004-106 RFA-B36A

R07100004-107 RFA-B36B

R07100004-108 RFA-B36C

07100004-110 RFA-B37A

0700410RFA-B337B3

09/26107 0:00

09/25/07 0:00

09/26/07 0:00

09/26/07 0:00

09/26/07 0:00

09/25/07 0:00

09/25107 0:00

09/25/07 0:00

09129/07

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

09/29107

Soil

Soil

Soil

Soil

Soil

Soil

Soil

soil

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Metals, Total
Digestion, Total Metals For Radio Chemistry
Gross Gamma
Lead 210
Radium 226
Thorium, Isotopic

Gross Gamma

Same As Above

Same As Above

Same As Above

Same As Above

09/26/07 0:00

09/26107 0:00

09/26/07 0:00

09/25/07 0Q00

09/25/07 0:00

09/25107 0:00

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

09/25107 0:00

09/25/07 0:00

09/25/07 0:00

09/26107 0:00

09/26/07 0:00

09/26/07 0:00

09/25107 0:00

09/25/07 0:00

09/25/07 0:00

09/25107 0:00

09/26/07 0:00

09/26/07 0:00

091/26/07 0:00

09/26/07 0:00

09/26/07 0:00

09/29107

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

09/29107

09/29/07

09/29/07

09/29/07

09/29/07

09/29107

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

09)29/07

09/29/07

09/29/07

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Same As Above

Metals, Total
Digestion, Total Metals For Radio Chemistry
Gross Gamma
Lead 210
Radium 226
Thorium, Isotopic

Gross GammaSoil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above

Same As Above



07100004-111 RFA-B37C

07100004-112 RFA-B38

R07"100004-113 RFAmB39

R07100004-114 RFA-B40

09/26/07 0:00

09/25107 0:00

09/25107 0:00

09/25107 0:00

09/29/07

09/29/07

09/29/07

09/29/07

Soil

Soil

Soil

Soil

Same As Above

Same As Above

Same As Above

Metals, Total
Digestion, Total Metals For Radio Chemistry
Gross Gamma
Lead 210
Radium 226
Thorium, Isotopic

Gross Gamma

Same As Above

Same As Above

R07100004-115 RFA-B41

R07100004-116 RFA-B43

R07100004-117 RFA-B44

R07100004-118 RFA-B45

09/25107 0:00

09/25/070:00

09/251070:00

09/25/070:00

09/29/07

09/29/07

09/29/07

09/29107

Soil

Soil

Soil

Soil Same As Above

Thank you for submitting your samples to Energy Laboratories, Inc. - Rapid City. The following pages contain the
results of the sample tests listed above and applicable analytical notes.

The samples were analyzed in accordance with the methods specified on the analytical reports All analyses were
accompanied by appropriate quality control samples throughout the test Where applicable, the results of these quality
control samples will be included, following your analytical data.

If you have any questions regarding the analyses performed or the results of these analyses, please contact Energy
Laboratories Inc. - Rapid City at (605) 342-1225, (888) 672-1225 or RapdCity@energylab.com.

W eport Approved By: Linda Larson

Rapid City - Project Manager



LABORATORY ANALYTICAL REPORT

Client:

Project:

Workorder:

Environmental Restoration Group Inc

Dewey Burdock Baseline Soil Sampling

R07100004

Report Date: 12/14/07

Date Received: 09/29/07

Analysis Uranium, Pb210 Pb210 :E Ra226 Ra226 -+ Th230 Tb1230 ± Ra226 Ra226 +
Activity Chemical Chemical Giiiak'"a a .

Units uCi/g-dry uCi/g-dry uCi/g-dry uCi/g-dry uCi/g-dry uCi/g-dry uCi/g-dry uCi/g-dry uCi/g-dry

Snmple ) Client Sample HD Results Results Results Results Results Results Result Results Results

R07100004-001 SMA-B01

R07100004-002 SMA-B01Dsp

R07100004-003 SMA-BO3
R07100004-004 SMA-B04

R07100004-005 SMA-B07

R07100004-006 SMA-B09

R07100004-007 SMA-B09Dup

R07100004-008 SMA-BlO

R07100004-009 SMA-BIlL

R07100004-010 SMA-B13

R07100004-011 SMA-B14
R07100004-012 SMA-B14Dup

R07100004-013 SMA-B15

R07100004-014 SMA-B16

R07100004-015 SMA-B17

R07100004-016 SMA-Bi8
R07100004-017 SMA-BISDup

R07100004-018 SMA-B19
R071 00004-019 SMA-B20

R07100004-020 SMA-B21

R07100004-021 SMA-B22
R07100004-022 SMA-B23

R07100004-023 SMA-B23Dup

R07100004-024 SMA-B24
R07100004-025 SMA-B25

R07100004-026 SMA-B26

R07100004-027 SMA-B27

R07100004-028 SMA-B28

R07100004-029 SMA-B29

R07100004-030 SMA-B30

R07100004-031 MPA-Rol
R07100004-032 MPA-R02

R07100004-033 MPA-R03

R07100004-034 MPA-R04

R07100004-035 MPA-R04Dup
R07100004-038 NIA-RO5
R07100004-037 NEA-k01
R07100004-038 NEA-R02

R07100004-039 NEA-Rk3
R07100004-040 NEA-R04

R07100004-041 NEA-RO4Dup

1.2E-06 6.0E-07 1.0E-07 9.0E-07 2.0E-07 5.0E-07 1.0E-07 9.0E-07 2.0E-07

1.5E-06 2.0E-06 2.0E-07 1.0E-06 2.0E-07 6.0E-07 1.0E-07 1.4E-06 3.0E-07
1.5E-06 2.0E-07

1.0E-06 2.0E-07

3.2E-06 310E-07
1.2E-06 2.0E-07

1.7E-06 2.0E-07

1AE-06 2.0E-07
2.3E-06 310E-07

1.7E-06 3.0E-07

1.4E-06 3.OE-07

1.6E-06 2.0E-07

8.0E-07 2.0E-07

9.0E-07 2.0E-07
1.0E-06 2.0E-07
6.0E-07 1.0E-07

4.0E-07 1.0E-07

1.2E-06 2.0E-07

9.0E-07 2.0E-07

1.4E-06 2.0E-07

8.0E-07 2.OE-07
2.7E-06 3.OE-07
2.8E-06 3;0E-07
1.3E-06 2.0E-07
1.0E-06 2.OE-07

1.1E-05 5.OE-07

6.7E-05 3.0E-05 8.0E-07 3.0E-05 1.0E-06 3.0E-05 8.OE-07 4.0E-05 1.1 E-06
6.4E-06 4.0E-07

1.6E-05 2.0E-05 7.0E-07 2.OE-05 8.0E-07 2.OE-05 6.OE-07 2.9E-05 9.OE-07

3.4E-06 9.OE-07
1.4E-06 2.0E-07

2.6E-06 3.OE-07

7.5E-07 7.OE-07 1.0E-07 8.OE-07 2.OE-07 4.OE-07 1.OE-07 1.1E-0S 2.0E-07

9.OE-07 2.0E-07
8.0E-07 2.0E-07
1.2E-06 2.0E-07

9.1 E-07 7.0E-07 2.0E-07 9.OE-07 2.0E-07 6.OE-07 1.0E-07 1.18E-0 2.0E-07
1.3E-06 2.OE-07

2.2E-06 3.0E-07

2.3E-06 3.OE-07

2.5E-06 3.0E-07



LABORATORY ANALYTICAL REPORT

Client:

Project:

Workorder:

Environmental Restoration Group Inc

Dewey Burdock Baseline Soil Sampling

R07100004

Report Date: 12/14/07

Date Received: 09/29/07

Analysis Uranium, Pb210 Pb2lO 0 Ra226 Ra226 + Th230 TI230 * Ra226 Ra226 +
- Activity Chemical Chemical Oinmra Gui:m

Units uCi/g-dry uCi/g-dry uCi/g-diy uCi/g-dry uCi/g-dry uCi/g-dry uCi/g-dry uCi/g-dry uCi/g-dy

Sample ID Client Sample ID Results Results Results Results Results Results Results Results Result

R07100004-042 NEA-RO5

R07100004-043 AMS-1

R07100004-044 AMS-2
•R07100004-045 AMS-3

R07100004-048 AMS-4

R07100004-047 AMS-5
R07100004-048 AMS-6

R07100004-049 AMS-7

R07100004-050 AMS-BKO
R07100004-061 MPA-B01

R07100004-052 MPA-B02
R07100004-053 MPA-B03
R07100004-054 RTA-Bo1A

R07100004-055 RFA-B01B

R07100004-066 RFA-B01C

R07100004-057 RFA-B0lAfDup,
R07100004-058 RFA-BomBDup

R07100004-059 RFA-BO1CDup
-R07100004-060 RFA-Bo2A

R07100004-061 RFA-BO2B

R07100004-062 RFA-B02C

R07100004-063 RFA-B03
R07100004-064 RFA-B04

R07100004-065 RFA-B06
R07100004-066 RFA-B07

R07100004-067 RFA-BOS

R07100004-068 RFA-BOSDqp
R07100004-069 RFA-Bo9

R07100004-070 RFA-B1O

R07100004-071 RFA-B11-

R07100004-072 RFA-B12
R07100004-073 RFA-B13A

R07100004-074 RFA-B13B

R07100004-075 RFA-B13C

R07100004-076 RFA-B14

R07100004-077 RFA-B1SA

R07100004-078 RFA-B1SB
R071000,-079 RFA-BLSC

R07100004-080 RFA-B16

R07100004-081 RFA-B17A
R07100004-082 RFA-B17B

9.6E-07 2.0E-06
9.6E-07 3,0E-06
8.2E-07 2.0E-06

1.4E-06 2.0E-06

6.8E-07 2.0E-06

5.5E-07 1.0E-06

5.8E-07 2.0E-06

1.9E-06 2.0E-06

8.7E-07 1.0E-06

1.1 E-06 2.0E-06

1.6E-06 6.OE-07
9.0E-07 8.0E-07
9.9E-07 9.0E-07

1.3E-06 1.0E-06

3.0E-07
3.0E-07
2.0E-07

2.0E-07
2.0E-07

2.0E-07

2.02-07
2.0E-07

2.0E-07
2.0E-07
1.0E-07

1.0E-07
2.0E-07

2.0E-07

7.0E-07
1.0E-06
1.0E-06

7.0E-07
8.0E-07

3.0E-07

3.0E-07

1.OE-06

7.0E-07

1.0E-06
1.0E-06

1.0E-06
1.0E-08

1.0E-06

2.0E-07
2.0E-07
2.0E-07
I.0E-07

2.0E-07
1.0E-07

1.0E-07
2.0E-07

1.0E-07

2.0E-07
2.0E-07

2.0E-07
2.0E-07

2.0E-07

4.0E-07

6.0E-07
4.0E-07

8.0E-07
6.0E-07

4.0E-07

3.0E-07

9.0E-07

7.0E-07
9.0E-07
8.0E-07

7.0E-07"
9.OE-07
1.0E-06

1.0E-07

1.0E-07
1.0E-07

2.0E-07
1.0E-07

1.0E-07

8.0E-08
1.0E-07

1.0E-07

2.0E-07
1.0E-07

1.0E-07
2.0E-07

2.0E-07

2.8E-00
1.4E-06

1.1,E-06
1,5E-06
1.5E-06

1.3E-06
8.0E-07

1.1 E-06
2.4E-06
1.4E-06

1.1 E-06
1.3E-08
1.2E-06

1.7E-06
1.2E-08

1.1 E-06
1.5E-08

1.7E-06
1.1 E-06
9.OE-07
9.OE-07
1.5E-06
1.1E-06

1.7E-06
9.0E-07
1.1E-06

1.1 E-06
1.0E-06
1.8E-06

1.0E-06

1.82-06
1.6E-06

1.8E-06

1.6E-06

1.7E-06
1.4E-06
1.6E-06
1.5E-06

9.0E-07
2.0E-06
2.2E-06

3.0E-07

2.0E-07

2.0E-07
2.0E-07

3.0E-07
3.0E-07

2.0E-07

2.0E-07
4.0E-07
3.0E-07

2.0E-07
3.OE-07
2.0E-07
2.0E-07
2.0E-07

2.0E-07
2.0E-07

3.0E-07
2.0E-07
2.0E-07

2.0E-07

3.0E-07
2.0E-07
2.0E-07
2.0E-07
2.0E-07

2.0E-07
2.0E-07
3.0E-07
2,0E-07
3.0E-07
2.0E-07

2.0E-07

2.0E-07
3.0E-07
3.0E-07

2.0E-07
3.0E-07

2.0E-07
3.0E-07
3.0E-07

8.8E-07 1.0E-06 2.0E-07 9.OE-07 2.0E-07 6.0E-07 1.0E-07



LABORATORY ANALYTICAL REPORT

Client:

Project:

Workorder.

Environmental Restoration Group tnc

Dewey Burdock Baseline Soil Sampling

R07100004

Report Date: 12/14/07

Date Received: 09/29/07

Analysis Uraniurn Pb2l0 Pb2lO 0 Ra226 Ra226 + Th230 Th230 ± Ra226 Ra226 +
Activity Chenical Chemical Gihi'6i 'Gai.

Units uCi/g-dry uCi/g-dry uCi/g-dry uCi/g-dry uCL/g-dry uCi/g-dry uCi/g-dry uCi/g-dry uCi/g-dry

Sample ID C-lent Sample HD Rnutull Re]ults Results Results Results Results Results Results Results

R07100004-083 RFA-B17C

R07100004-084 RFA-Big

R07100004-085, RFA-B19

R07100004-086 RFA-B20

R07100004-087 RFA-B21A

R07100004-088 RFA-B2 iB

R07100004-089 RFA-B21C

R07100004-090 RFA-B22

R07100004-091 RtFA-B23

R07100004-092 RFA-BM4

R07100004-093 RFA-B25
R07100004-094 RFA-B26
R07100004-095 RtA-B.7

R07100004-096 RFA-B25

R07100004-097 RtA-B2SDup

R07100004-098 RFA-B29
R07100004-099 RFA-830A

R07100004-100 RFA-B30B
R07100004-101 RFA-B3oC
R07100004-102 RFA-531

R07100004-103 RtA-B33

R07100004-104 RFA-B34

R07100004-105 RtA-B35

R07100004-106 RFA-B36A
R07100004-107 RFA-B36B

R07100004-108 RtA-B36C

R07100004-109 RFA-B37A
R07100004-1 10 RtA-B37B

R07100004-1 11 RFA-B37C

R07100004-112 RFA-B38

R07100004-113 ,FA-B39
R07100004-114 RFA-B40

R07100004-115 RFA-B41

R07100004-116 ,FA-B43

R07100004-117 RFA-B44
R07100004-118 RFA-B45

2.5E-06 3.0E-07

1.7E-06 3.0E-07
1.2E-06 2.0E-07.

8.8E-07 1,0E-06 2.0E-07 6,0E-07 1.0E-07 5.0E-07 1.0E-07 1.3E-06 3.0E-07

5.36-06 4.0E-07
1.3E-06 2.0E-07

1.2E-06 2.0E-07
1.5E-06 2,OE-07

3.6E-06 4,0E-07
1.3E-06 2.0E-07

8.7E-07 1.0E-06 2.0E-07 6.0E-07 1.0E-07 4.0E-07 1.0E-07 1.2E-06 2.0E-07
1.1E-06 2.0E-07
1.5E-06 2.0E-07

2.4E-06 3.0E-07
1.8E-08 3,0E-07

1.7E-06 3.0E-07
1.8E-06 2.OE-07

2.E-06 3.0E-07

1.7E-06 3.0E-07

1.3E-06 2.OE-07

9.0E-07 2.0E-07

1.0E-06 2.0E-07
1.2E-06 2.0E-07
1.0E-06 2.0E-07

1.1 E-06 2.0E-07

1.0E-06 2.OE-07

9.0E-07 2.0E-07

7.0E-07 2.0E-07

11E-06 2.0E-07
1.0E-06 2.0E-07

1.1 E-06 2.0E-07

5.6E-07 1.0E-08 2.0E-07 6.0E-07 1.0E-07 3.0E-07 1.0E-07 1.1 E-06 2.0E-07

1.2E-06 2.0E-07
1.7E-06 3.OE-07
1.4E-06 2.0E-07

1.6E-06 3.0E-07



QA/QC Summary Report

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline Soil Sampling

Report Date: 12/14107

Work Order: R07100004

Analyte Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual

Method: E901.1 Batch: C_16378

Sample ID: M&-R92021

Bismuth 214

Radium 226

Sample ID: LCS-R92021

Bismuth 214

Sample ID: R07100004-103A

Radium 226
Radium 226 precision (4)

Sample ID: R07100004-105A

Radium 226

Radium 226 precision (±)

Sample ID: R07100004-107A

Radium 226

qdium 226 precision (±)

ample ID: R07100004-40A

Radium 226

Radium 226 precision (±)

Sample ID: R07100004-1iA

Radium 226

Radium 226 precision (±)

Sample ID: R07100004-413A

Radium 226

Radium 226 precision (*)

Sample ID: R07100004-115A

Radium 226
Radium 226 precision (±)

Sample ID: R07100004-117A

Radium 226

Radium 226 precision (±)

Method Blank

ND pCVg-dry

ND pCVg-dry

Laboratory Control Sample

50.3 pCi/g-dry

Sample Duplicate

1.00 pCifg-dry

0.200 pCi/g-dry

Sample Duplicate

1.40 pCi/g-dry

0.200 pCVg-dry

Sample Duplicate
0.900 pCVg-dry

0.200 pClig-dry

Sample Duplicate

0.800 pCig-dry

0.200 pCi/g-dry

Sample Duplicate

1,00 pCi/g-dry

0.200 pCVg-dry

Sample Duplicate

1.10 pCi/g-dry

0.200 pClig-dry

Sample Duplicate

1.20 pCVg-dry
0.300 pCig-dry

Sample Duplicate

1.30 pCVg-dry

0.200 pClig-dry

Run: SUB-C92021

0.05

0.05

Run: SUB-C92021

0.10 106 70

10/22/07 12:00

10/22/07 12:00

130

Run: SUB-C94009

0.10

0.10

Run: SUB-C94009

0.10

0.10

Run: SUB-C94009

Run: SUB-C94009

11/30/07 12:35

11 30

11/30/07 12:35

15 30

11/30/07 12:35

20 30

11/30/07 12:35

12 30

11/30/07 12:35

9.5 30

11/30/07 12:35

0.0 30

11/30/07 12:35

0.0 30

11/30/07 12:35

7.4 30

Run: SUB-C94009

0.10

0.10
Run: SUB-C94009

0.10

0.10

Run: SUB-C94009

Run: SUB-C94009

~~alifiers:
ND - Not detected at the reporting liit.

Page 1 of 4



0 QAIQC
Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline Soil Sampling

Summary Report

Report Date: 12/14/07

Work Order: R07100004

4

Analyte Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual

Method: E903.0 Batch: C016379

Sample 10: R07100004-047A Sample Matrix Spke Run: SUB-091456 10/18/07 12:11
Radium 226 3.2 pCVg-dry 0.10 75 70 130

MSD failed and was not imported to Omega.

Sample 1i: LCS-16379 Laboratory Control Sample Run: SUB-C91456 10/18/07 12:11
Radium 226 0.059 pCi/g-dry 0.10 92 70 130

Sample 10: MB-16379 Method Blank Run: SUB-C91456 10/18/07 12:11
Radium 226 ND pCl/g-dry 0.0002

Method: E903.0 Batch: C16398

Sample 1D: LCS-16398 Laboratory Control Sample Run: SUB-C91630 10/22/07 12:54
Radium 226 34 pCi/-dry 0.10 108 70 130

Sample ID: R07100004-86A Sample Matrix Spke Run: SUB-C91980 10/29/07 13:32
Radium 226 3.7 pCig-dry 0.50 101 70 130

ampie ID: R07100004-088A Sample Matrix Spike Duplicate Run: SUB-C91980 10/29/07 13:32
Wdum 226 3.7 pCig-dry 0.50 98 70 130 1.6 27.5

Method: E907.0 Batch: C_16379

Sample 1D: R07100004-047A Sample Matrix Spike Run: SUB-C91536 10/09/07 15:00
Thorium 230 2.97 pCi/g-dry 0.10 103 70 130

Sample ID: LCS-46379 Laboratory Control Sample Run: SUB-C91536 10/09/07 15:00

Thorium 230 5.20 pCi/g-dry 0.10 106 70 130

Sample 10: MB-16379 Method Blank Run: SUB-C91536 10/09/07 15:00

Thorium 230 ND pCi/g-dry 0.0002

Method: E907.0

Sample 10: R07100004-048A

Thorium 230

Sample I0: R07100004-048A

Thorium 230

Sample ID: LCS-R91708

Thorium 230

Sample ID: MB-R91708

Thorium 230

Sample Matrix Spike

3.19 pCi/g-dry

Sample Matrix Spike Duplicate

3.22 pCi/g-dry

Laboratory Control Sample

5.50 pCi/g-dry

Method Blank

ND pCifg-duy

0.10

0.10

0.01

98

100

93

Run: SUB-C91708

70

Run: SU B-C91708
70

Run: SUB-091708

70

Run: SUB-C91708

130

130

130

Batch: C16398

10/18/07 00:00

10/18/07 00:00

1.1 30

1 018/07 00:00

10/18/07 00:00

ailflers:

-Analyte reporting limit. ND - Not detected at the reporting limit.
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0 QA/QC Summary Report

Client: Environmental Restoration Group Inc Report Date: 12114/07

Project: Dewey Burdock Baseline Soil Sampling Work Order: R07100004

Analyte Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual

Method: E907.0 Batch: CR91728

Sample ID: C07061601-002AMSD Sample Matrix Spke Duplicate Run: SUB-C91728 10/17/07 15:00
Thorium 230 58.5 pCi/L 1.0 100 70 130 3.0 30

Sample ID: C07070262-01SAMS Sample Matrix Spke Run: SUB-C91728 10/17/07 15:00
Thorium 230 63.7 pCi/L 0.20 101 70 130

Sample ID: LCS-15162 Laboratory Control Sample Run: SUB-C91728 10/17/07 15:00
Thorium 230 5.40 pCVL 0.20 92 70 130

Sample ID: MB-R91728 Method Blank Run: SUB-C91728 10/17/07 15:00
Thorium 230 ND pCi/L 0.2

Method: E9OS.OM Batch: C-16379

Sample ID: R07100004-047A Sample Matrix Spike Duplicate Run: SUB-C92688 11/06/07 08:10
Lead210 497 pCi/g-dry 0.10 123 70 130 88 30 R

Sample IM MB-R92688 Method Blank Run: SUB-C92688 11/06/07 08:10
a d 210 ND pCi/g-dry 0.05

Sample ID: LCS-R92M8 Laboratory Control Sample Run: SUB-C92688 11/06/07 08:10
Lead 210 90.0 pCi/-dry 0.10 112 70 130

Method: E909.OM Batch: C_16398

Sample ID: R07100004-114A Sample Matrix Spike Run: SUB-C92976 11/08/07 09:20
Lead 210 485 pCi/g-dry 0.10 120 70 130

Sample ID: R07100004-i14A Sample Matrix Spike Duplicate Run: SUB-C92976 11/08/07 09:20
Lead 210 458 pCi/g-dry 0.10 114 70 130 5.8 30

allflers:
Analyte reporting lilt.

R .RPD exceeds advisory limit.
ND - Not detected at the reporting imit.

Page 3 of.4



QA/QC Summary Report

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline Soil Sampling

Report Date: 12/14/07

Work Order: R07100004

Analyte Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual

Method: SW6020 Batch: C_16405

Sample ID: MB-1405

Uranium

Uranium, Activity

Sample ID: LCSI146405

Uranium

Uranium, Activity

Sample ID: LCS-16405

Uranium
Uranium. Activity

Sample ID: R07100004-033A

Uranium

Uranium, Activity

Sample ID: R07100004-033A

nium
nium, Activity

Method Blank

9E-05. mg/kg-dry

6E-05 pCiVg-dry

Laboratory Control Sample

0.0203 mgikg-dry

0.0137 pCVg-dry

Laboratory Control Sample

1.02 mg/kg-dry
0.687 pCVg-dry

Sample Matrb Spke
26.1 mg/kg-dry

17.7 pCi/g-dry

Sample Matrix Spike Duplicate

25.8 mg/kg-dry

17.5 pCVg-dry

6E-05

4E-05

Run: SUB-C91124

Run: SUB-C91124

0.015 101 75

0.010 101 75

0.015 101
0.010 101000

0.029 104

0.019 104

0.029 103

0.019 5140

10111/07 23:38

10/111/07 23:50

Run: SUB-C91124

75

75

Run: SUB-C91124

75

75

Run: SUB-C91124

75

75

125
125

125
125

125

125

125

125

10/11/07 23:54

S

10/12/07 00:23

10112/07 00:27

20

20 S

1,1
1,1

Method: SVW020

Sample ID: MB-16406

Uranium

Uranium. Activity

Sample ID: LCS146406

Uranium
Uranium, Activity

Sample ID: LCS-16406
Uranium

Uranium, Activity

Sample ID: R07100004-114A

Uranium

Uranium, Activity

Sample ID: R07100004-114A

Uranium

Uranium, Activity

Method Blank

ND mg/kg-dry

ND pCi/g-dry

Laboratory Control Sample

0.0212 mg/Kg-dry
0.0144 pCi/g-dry

LaboratoryControl Sample

1.00 mg/kg-dry

0.679 pCi/g-dry

Sample Matrix Spike

22.7 mg/kg-dry

15.4 pCVg-dry

Sample Matrix Spike Duplicate

23.1 mg/kg-dry

15.6 pCVg-dry

6E-05

4E-05

0.015 106

0.010 106

0.015 100

0.010 100000

0.026 101

0.017 101

0.026 103

0.017 5160

Run: SUB-C91124

Run: SUB-C91124

75

75

Run: SUB-C91124
75

75

Run: SUB-C91124

75

75

Run: SUB-C91124

75

75

Batch: C_16406

10112/07 00:52

10/12/07 00:56

125

125

125

125

125

125

125

125

10/12/07 01:00

S

10/12/07 02:39

1.7

1.7

10/12/07 02:43

20

20 S

uallflers:

- Analyte reporting Imit.
S - Spike recovery outside of advisory limits.

ND - Not detected at the reporting limit.
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Cn ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv]enerpVlab.comJI

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-001

Client Sample ID: LAN 001A

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/18/08

07/23/08

SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

2.4

2.3

3.8

0.8

0.09

0.04

1.2

0.6

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U E909.0M
E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/28/08 17:12/eli-c

08/28/08 17:12/eli-c

08/28/08 17:12/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 03:14/eli-c

08/14/08 03:14/eli-c

0.1

2.7

1.8

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

0 MDC- Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 1 of53



I•,NF ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_____ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvy&eneravlab.comi

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-002

Client Sample ID: LAN 001B

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/18/08

07/23/08

SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC
Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

4.6

2.3

3.8

0.8

0.1

0.04

1.4

0.6

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

0.11

E909.OM
E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/14/08 09:53/eli-c
08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/28/08 17:12/eli-c

08/28/08 17:12/eli-c

08/28/08 17:12/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 03:22/eli-c

08/14/08 03:22/eli-c
2.8 mg/kg-dry
1.9 pCi/g-dry

0.01

0.007

10

10

Report

. Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

Page 2 of53



j ý ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
__________Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(deneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-003

Client Sample ID: LAN 001C

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/18/08

07/23/08

SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC
Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.9

2.2

3.7

0.9

0.1

0.04

1.6

0.7

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/28/08 17:12/eli-c

08128/08 17:12/eli-c

08/28/08 17:12/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 03:26/eli-c

08114108 03:26/eli-c

0.1

2.8

1.9

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 3 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702

Toll Free 888.672.1225 * 605.342.1225 * FAX605.342.1397 * rapid cit(]Ienergvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-004

Client Sample ID: LAN 002A

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (•)
Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

3.4

2.3

3.7

0.9

0.1

0.05

0.9

0.5

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry
pCi/g-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/28/08 17:12/eli-c

08/28/08 17:12/eli-c

08/28/08 17:12/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 03:46/eli-c

08/14/08 03:46/eli-c

0.1

1.3 mg/kg-dry

0.86 pCi/g-dry

0.01

0.007

10

10

Report . RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 4 of 53



, ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702

_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city&enerqylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-005

Client Sample ID: LAN 002B

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/18/08

07/23/08

SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (t)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.5

2.3

3.8
1.0

0.1

0.06

0.4

0.4

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U

1

E909.OM
E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/28/08 17:12/eli-c

08/28/08 17:12/eli-c

08/28/08 17:12/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

U 0.1

1.1 mg/kg-dry
0.75 pCi/g-dry

0.01
0.007

10 SW6020 08/14/08 03:50/eli-c

10 SW6020 08/14/08 03:50/eli-c

Report

Definitions:

RL - Analyte reporting limit.
QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 5 of 53



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_________ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citV(denerqylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-006

Client Sample ID: LAN 002C

Report Date:

Collection Date:

Date Received:

09/30/08

07/18/08

07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activiity

1.1

2.2

3.6
1.2

0.1

0.06

0.3

0.3

2.2

1.5

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U 1
1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/27/08 17:52/eli-c

08/27/08 17:52/eli-c

08/27/08 17:52/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 03:55/eli-c

08/14/08 03:55/eli-c

U 0.1

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 6 of 53



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX605.342.1397 * rapid citvft~enerpvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-007

Client Sample ID: LAN 003A

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.8

2.2

3.6

1.2

0.1

0.05
0.7

0.6

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/27/08 17:52/eli-c

08/27/08 17:52/eli-c

08/27/08 17:52/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 03:59/eli-c

08/14/08 03:59/eli-c

0.1

1.2 mg/kg-dry

0.78 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 7 of53



C ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(&enerqylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-008

Client Sample ID: LAN 003B

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230
Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

2.4

2.3

3.8

1.2

0.1

0.05
0.8

0.5

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U 1
1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/27/08 17:52/eli-c

08/27/08 17:52/eli-c

08/27/08 17:52/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 04:03/eli-c

08/14/08 04:03/eli-c

0.1

1.7

1.1

0.01

0.007

10 SW6020
10 SW6020

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 8 of'53



2F ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702M Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvy&enercavlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-009

Client Sample ID: LAN 003C

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226
Radium 226 precision (:)
Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

2.6

2.3

3.7
1

0.1

0.05

0.6

0.3

pCi/g-dry
pCi/g-dry

pCi/g-dry

pCilg-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1
1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/14/08 09:53/eli-c

08/27/08 17:52/eli-c

08/27/08 17:52/eli-c

08/27/08 17:52/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 04:07/eli-c

08/14/08 04:07/eli-c

0.1

2.9 mg/kg-dry

2.0 pCi/g-dry

0.01

0.007

10

10

Report

. Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.
MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 9 of53



' W ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvc]Weneravlab.com

LABORATORY ANALYTICAL REPORT

Client:

Project:

Lab ID:

Environmental Restoration Group Inc

Dewey Burdock Baseline

R08070420-010

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOILClient Sample ID: LAN 004A

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.4

2.4

1.9

0.2

0.08

0.6

0.6

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1
1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/21/08 11:46/eli-c

08/21/08 11:46/eli-c

08/21/08 11:46/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 04:11/eli-c

08/14/08 04:11/eli-c

U 0.1

1.0 mg/kg-dry

0.69 pCi/g-dry

0.01

0.007

10

10

Report

O Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 10 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



"ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
,_____ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * raMid citvyeneravlab.com

LABORATORY ANALYTICAL REPORT

Client:

Project:

Lab ID:

Environmental Restoration Group Inc

Dewey Burdock Baseline

R08070420-01 1

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOILClient Sample ID: LAN 004B

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC
Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

2.2

1.4

2.3

1.3

0.2

0.08

0.2

0.5

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCilg-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U
1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/21/08 11:46/eli-c

08/21/08 11:46/eli-c

08/21/08 11:46/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 04:15/eli-c

08/14/08 04:15/eli-c

U 0.1

1.2 mg/kg-dry

0.79 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

is MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page I I of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



FA ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
____ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(deneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-012

Client Sample ID: LAN 004C

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.8
1.4

2.3

1.0

0.1

0.08

0.7

0.5

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/21/08 11:46/eli-c

08/21/08 11:46/eli-c

08/21/08 11:46/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 04:19/eli-c

08/14/08 04:19/eli-c

0.1

2.2 mg/kg-dry
1.5 pCi/g-dry

0.01

0.007

10 SW6020

10 SW6020

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 12 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



a ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cityv.eneralvab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID. R08070420-013

Client Sample ID: LAN 005A

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOIL

Analyses
MCL/

Result Units Qual RL QCL DF Method Analysis Date / By

U 

1

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.2
1A4

2.3

4A4

0.3

0.08

0.9
0.5

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U
1

E909.OM
E909.0M
E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/21/08 11:46/eli-c

08/21/08 11:46/eli-c

08/21/08 11:46/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 04:39/eli-c

08/14/08 04:39/eli-c

0.1

1.2 mg/kg-dry

0.84 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 13 of 53
ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



1 , F ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
__________ Toll Free 888.672.1225 * 605.342.1225 * FAX605.342.1397 * rapid citv@eneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-014

Client Sample ID: LAN 005B

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/18/08

07/23/08

SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (t)

Lead 210 MDC

Radium 226

Radium 226 precision (_)

Radium 226 MDC

Thorium 230

Thorium 230 precision (_)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.9
1.4

2.4

1B6

0,2

0.08

0,6

0A4

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1

1

1

1

1

1

1

E909.OM

E909.OM
E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/21/08 11:46/eli-c

08/21/08 11:46/eli-c

08/21/08 11:46/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 04:43/eli-c

08/14/08 04:43/eli-c

0.1

1.0 mg/kg-dry

0.71 pCi/g-dry

0.01

0.007

10

10

Report

. Definitions:

RL - Analyte reporting limit.
QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 14 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



7 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
__________ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * raMid citVy.enerqylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-015

Client Sample ID: LAN 005C

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/18/08

07/23/08

SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.6
1.4

2.3

1.5

0.2

0.08

0.5

0.4

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U

1

1

1

1

E909.OM
E909.OM
E909.OM
E903.0
E903.0
E963.0
E907.0
E907.0

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/21/08 11:46/eli-c

08/21/08 11:46/eli-c

08/21/08 11:46/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

0.1

1.0 mg/kg-dry

0.71 pCi/g-dry

0.01

0.007
10 SW6020 08/14/08 04:47/eli-c
10 SW6020 08/14/08 04:47/eli-c

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 15 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



Sr, ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX605.342.1397 * rapid citv(enera vlab.com4

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-016

Client Sample ID: LAN 004A Dup

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (_)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.5

1.4

2.4

0.7

0.1

0.08

0.4

0.3

pCi/g-dry

pCi/g-dry

pCi/g-dry
pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U E909.OM

E909.OM

E909.OM
E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c
08/21/08 11:46/eli-c

08/21/08 11:46/eli-c

08/21/08 11:46/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 04:51/eli-c

08/14/08 04:51/eli-c

0.1

1.1 mg/kg-dry

0.72 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 16 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



L P ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_____ Toll Free 888.672.1225 * 605.342.1225 * FAX605.342.1397 * rapid cityvenercvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-017

Client Sample ID: LAN 004B Dup

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES -TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (_)

Radium 226 MDC

Thorium 230

Thorium 230 precision (_)

TOTAL METALS ANALYSES
Uranium
Uranium, Activity

-0.3

1.4

2.3

0.7

0.1

0.08

0.5

0.4

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry-

U 1
1

,1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/18/08 09:32/eli-c
08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08121/08 11:46/eli-c

08/21/08 11:46/eli-c

08/21/08 11:46/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 04:55/eli-c

08/14/08 04:55/eli-c

0.1

1.0 mg/kg-dry

0.68 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 17 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



R ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_______ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cityy(&neraylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-018

Client Sample ID: LAN 004C Dup

Report Date:

Collection Date:

Date Received:

09/30/08

07/18/08

07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.2

1.4

2.4
0.8

0.1

0.08

0.5

0.4

2.0

1.3

pCi/g-dry

pCi/g-dry

pCi/g-dry
pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U 1
1

1

1

1

1

1

E909.OM

E909.OM

E909.0M

E903.0

E903.0

E903.0
E907.0

E907.0

SW6020

SW6020

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/21/08 11:46/eli-c

08/21/08 11:46/eli-c

08/21/08 11:46/eli-c
09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 04:59/eli-c

08/14/08 04:59/eli-c

0.1

0.01

0.007

10
10

Report RL - Analyte reporting limit.
Report RL - Analyte reporting limit.
Definitions: QCL- Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 18 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



PS ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
____________ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvlenergvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-019

Client Sample ID: LAN 006A

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

-0.005

1.4

2.4

1.1

0.1

0.08

0.3

0.5

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1
1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 05:03/eli-c

08/14/08 05:03/eli-c

U 0.1

1.0 mg/kg-dry

0.71 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 19 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



fiT j ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.12257 FAX 605.342.1397 * rapid citvy(eneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-020

Client Sample ID: LAN 006B

Report Date:

Collection Date:

Date Received:

09/30/08

07/18/08

07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.5

1.4

2.3

1.3

0.1

0.08

0.6

0.4

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 05:07/eli-c

08/14/08 05:07/eli-c

0.1

1.1 mg/kg-dry

0.75 pCi/g-dry

0.01

0.007

10
10

Report. Definitions:
RL - Analyte reporting limit.
QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 20 of53



I ,y, ENERGY LABORATORIES, INC. * 2821 Plant St *Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city&enerqylab.comJ

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-021

Client Sample ID: LAN 006C

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/18/08

07/23/08

SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)
Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

037
1A4

2.4

1A4

0.2

0.08

0.5

0.3

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

09/05/08 13:00/eli-c
09/05/08 13:00/eli-c

08/14/08 05:43/eli-c

08/14/08 05:43/eli-c

0.1

1.7

1.1

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

0 MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 21 of 53
ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



W ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city@penerovlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-022

Client Sample ID: LAN 007A

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (_)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.6

1.4

2.4

0.7

0.1

0.08

0.3

0.5

1.2

0.81

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0
E907.0

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/elic

08/21/08 13:55/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 05:51/eli-c

08/14/08 05:51/eli-c

U 0.1

0.01

0.007

10 SW6020

10 SW6020

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 22 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
109W Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cityvdenergylab.comJ

LABORATORY ANALYTICAL REPORT

Client:

Project:

Lab ID:

Environmental Restoration Group Inc
Dewey Burdock Baseline

R08070420-023

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOILClient Sample ID: LAN 007B

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC
Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.6

1.4

2.4
0.7

0.1

0.08

0.4

0.4

2.2

1.5

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0
E907.0

E907.0

SW6020

SW6020

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c
08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/eli-c
09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 05:55/eli-c

08/14/08 05:55/eli-c

U 0.1

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 23 of'53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_ _ _ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * raMid citv(energvlab.com

LABORATORY ANALYTICAL REPORT

Client:

Project:

Lab ID,

Environmental Restoration Group Inc

Dewey Burdock Baseline

R08070420-024

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOILClient Sample ID: LAN 007C

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC
Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.1

1.4

2.3

0.4

0.1

0.08

0.8

0.6

3.6

2.5

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U E909.OM

E909.OM

E909.0M
E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c
08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 05:59/eli-c

08/14/08 05:59/eli-c

0.1

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 24 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



IL I ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvy4eneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-025

Client Sample ID: LAN 008A

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.0

1.4

2.3

0.9

0.1

0.09

1
0.7

pCi/g-dry
pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U 1
1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

08/18/08 09:32/eli-c
08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 07:15/eli-c

08/14/08 07:15/eli-c

0.1

3.1

2.1

0.01

0.007

10 SW6020
10 SW6020

Report

Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 25 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



IRNME ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(Wenera vlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-026

Client Sample ID: LAN 008B

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/18/08

07/23/08

SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC
Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.1

1.4

2.3

1.0

0.1

0.08

0.9

0.7

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U

1

1

1

1

E909.OM
E909.OM
E909.OM
E903.0
E903.0
E903.0
E907.0
E907.0

SW6020

SW6020

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

09/05/08 13:00/eli-c

09/05108 13:00/eli-c

08/14/08 07:19/eli-c

08/14/08 07:19/eli-c

0.1

5.1

3.5

0.01

0.007

10

10

Report RL - Analyte reporting limit.
D efinitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 26 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



W ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
____ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cityv&energylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-027

Client Sample ID: LAN 009A

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

-0.4

1.4

2.3

0.8
0.1

0.08

0.3

0.6

pCi/g-dry

pCi/g-dry

pCi/g-dry

lpCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM

E909.0M

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 07:23/eli-c

08/14/08 07:23/eli-c

U 0.1

1.6 mg/kg-dry
1.1 pCi/g-dry

0.01

0.007

10 SW6020

10 SW6020

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 27 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



O ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_ _ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cit-]yenerqylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-028

Client Sample ID: LAN 009B

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

-0.3

1.4

2.3

4.1

0.3

0.08

0.7

0.5

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

08/21/08 13:55/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 07:27/eli-c

08/14/08 07:27/eli-c

0.1

2.6 mg/kg-dry
1.8 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 28 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cityfenergylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-029

Client Sample ID: LAN 009C

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (±)
Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.5

1.4

2,3

3,9

0.3

0.08

1.1

0.6

2.4

1.6

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U 1
1

1

1

1

1

1

E909.OM

E909.0M

E909.OM

E903.0

E903.0

E903.0

E907.0
E907.0

SW6020

SW6020

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/18/08 09:32/eli-c

08/21/08 15:29/eli-c

08/21/08 15:29/eli-c

08/21/08 15:29/eli-c

09/05/08 13:00/eli-c

09/05/08 13:00/eli-c

08/14/08 07:31/eli-c

08/14/08 07:31/eli-c

0.1

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

0 MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 29 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



'Li!'J7 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * ramid citvCi~energvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-030

Client Sample ID: LAN 010A

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.8

1.2

2.0

1.2

0.2

0.1
1.2

0.6

2.3

1.6

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U 1

1

1

1

1

1

E909.OM

E909.0M

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/14/08 07:35/eli-c

08/14/08 07:35/eli-c

0.1

0.01

0.007

10 SW6020

10 SW6020

Report

. Definitions:

RL - Analyte reporting limit.
QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 30 of53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



_ W ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citVy.energVlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-031

Client Sample ID: LAN 010B

Report Date: 09/30/08

Collection Date: 07/18/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.1
1.1

1.9

1.4

0.2

0.1

7.9

1.2

pCi/g-dry
pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/14/08 07:39/eli-c

08/14/08 07:39/eli-c

0.1

2.2 mg/kg-dry
1.5 pCi/g-dry

0.01
0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 31 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



S ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvydeneravlab.com

i
mtsnasý

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-032

Client Sample ID: LAN 010C

Rep

Collecti

Date F

)rt Date: 09/30/08

on Date: 07/18/08

received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC
Radium 226

Radium 226 precision (+)

Radium 226 MDC
Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.9

1.2

2.0

1.5

0.2

0.1

1.9

0.8

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U E909.OM
E909.OM
E909.OM
E903.0
E903.0
E903.0
E907.0
E907.0

SW6020
SW6020

08/19/08 10:35/eli-c
08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/14/08 07:44/eli-c

08/14/08 07:44/eli-c

0.1

4.0 mg/kg-dry
2.7 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 32 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702

Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citfyenerqVlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-033

Client Sample ID: LAS 001A

Report Date:

Collection Date:

Date Received:

09/30/08

07/19/08

07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.6
1.2

1.9

0.9

0.1

0.1

0.6

0.5

1.8

1.2

pCi/g-dry

pCi/g-dry'

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.O1M
E909.OM
E909.OM
E903.0
E903.0
E903.0
E907.0
E907.0

08/19/08 10:35/eli-c
08/19/08 10:35/eli-c

08/19108 10:35/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/14/08 07:48/eli-c

08/14/08 07:48/eli-c

0.1

0.01

0.007

10 SW6020

10 SW6020

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 33 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



2 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
" Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvjeneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-034

Client Sample ID: LAS 001B

Report Date: 09/30/08

Collection Date: 07/19/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.1

1.2

2.0

0.8

0.1

0.1

0.4

0.5

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1
1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0
E907.0

E907.0

SW6020

SW6020

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/14/08 08:08/eli-c

08/14/08 08:08/eli-c

U 0.1

1.3 mg/kg-dry

0.86 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

0 MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 34 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



S2ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * ragid citvCyeneravlab.comJ

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-035

Client Sample ID: LAS 001C

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/19/08

07/23/08

SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.9

1.1

1.9

0.8

0.1

0.1

0.1

0.3

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U I
I

I

1

I

I

I

I

E909.OM
E909.OM
E909.OM
E903.0
E903.0
E903.0
E907.0
E907.0

SW6020

SW6020

08119/08 10:35/eli-c

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/15/08 16:46/eli-c

08/15/08 16:46/eli-c

U 0.1

0.91 mg/kg-dry

0.61 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 35 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



I2F ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(@enerqylab.comJ

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-036

Client Sample ID: LAS 002A

Report Date: 09/30/08

Collection Date: 07/19/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.4
1.2

1.9

0.7

0.1

0.1

0.1

0.5

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1
1

1

1

1

E909.OM

E909.OM

E909.0M

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/15/08 16:50/eli-c

08/15/08 16:50/eli-c

U 0.1

0.71 mg/kg-dry

0.48 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 36 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



p7 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
___________ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city(i.eneraylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-037

Client Sample ID: LAS 002B

Report Date: 09/30/08

Collection Date: 07/19/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.7

1.2

1.9

0.7

0.1

0.1

0.4

0.4

1.0

0.71

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry
pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM
E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

08/19/08 10:35/eli-c
08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/15/08 16:54/eli-c

08/15/08 16:54/eli-c

U 0.1

0.01
0.007

10 SW6020

10 SW6020

Report

. Definitions:

RL - Analyte reporting limit.
QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 37 ofS53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cityvdenergylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-038

Client Sample ID: LAS 003C

Report Date: 09/30/08

Collection Date: 07/19/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)
Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium
Uranium, Activity

0.4

1.1

1.9

0.7

0.1

0.1

0.4

0.4

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U E909.OM
E909.OMV
E909.OM
E903.0
E903.0
E903.0
E907.0
E907.0

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

08/18/08 15:15/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/15/08 16:58/eli-c

08/15/08 16:58/eli-c

U 0.1

0.93 mg/kg-dry

0.63 pCi/g-dry

0.01

0.007

10 SW6020
10 SW6020

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 38 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



2 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
M Toll Free 888.672.1225 * 605.342.1225 * FAX605.342.1397 * rapid citv(-energqlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-039

Client Sample ID: LAS 003A

Report Date: 09/30/08

Collection Date: 07/19/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (_)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.4

1.2

1.9

0.7

0.1
0.1

0.3

0.4

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c.

08/19/08 10:35/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/15/08 17:03/eli-c

08/15/08 17:03/eli-c

U 0.1

0.74 mg/kg-dry

0.50 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 39 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



, ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvy&eneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-040

Client Sample ID: LAS 003B

Report Date: 09/30/08

Collection Date: 07/19/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC
Radium 226

Radium 226 precision (+)

Radium 226 MDC
Thorium 230

Thorium 230 precision (_)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.1
1.1

1.9

0.9

0.1

0.1

0.5

0.4

1.8

1.2

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry
pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U 1
1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0
E907.0

SW6020

SW6020

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/14/08 08:12/eli-c

08/14/08 08:12/eli-c

0.1

0.01

0.007

10
10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 40 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



7 ,ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702

____________ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(d&energvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-041

Client Sample ID: LAS 003C

Report Date: 09/30/08

Collection Date: 07/19/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230
Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.7

1.2

1.9

0.8

0.1

0.1

1
0.5

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U E909.OM

E909.0M

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/15/08 17:15/eli-c

08/15/08 17:15/eli-c

0.1

1.4 mg/kg-dry
0.93 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL- Maximum contaminant level. Page 41 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



5 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
______ Toll Free 888. 672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(]eneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-042

Client Sample ID: LAS 004A

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/19/08

07/23/08

SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.2

1.2

1.9

0.8

0.1

0.1

0.6

0.5

1.6

1.1

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/26/08 01:02/eli-c

08/26/08 01:02/eli-c

0.1

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 42 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702

_Toll Free 888.672.1225 * 605.342.1225 *FAX 605.342.1397 *rapid citVyenergylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-043

Client Sample ID: LAS 004B

Report Date:

Collection Date:

Date Received:

09/30/08

07/1 9/08

07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.3

1.2

2.0

0.8

0.1

0.1
0.5

0.4

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/15/08 17:43/eli-c

08/15/08 17:43/eli-c

0.1

1.4 mg/kg-dry

0.95 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

0 MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 43 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702

_ _ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(y•energvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-044

Client Sample ID: LAS 004C

Report Date: 09/30/08

Collection Date: 07/19/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (_)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.2

1.1

1.9

0.9

0.1

0.1

0.5

0.3

1.9

1.3

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/26/08 01:28/eli-c

08/26/08 01:28/eli-c

0.1

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

0 MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 44 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



7 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
0Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city].energVlab.comJMm •AI• .....

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-045

Client Sample ID: LAS 005A

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/19/08

07/23/08

SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (_)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.6

1.2

1.9

0.9
0.1

0.1

0.4

0.3

1.7

1.2

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM
E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/29/08 23:20/eli-c

08/29/08 23:20/eli-c

0.1

0.02

0.01

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

0 MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 45 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



' W ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv&enerpylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-046

Client Sample ID: LAS 005B

Report Date: 09/30/08

Collection Date: 07/19/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.4

1.1

1.9
1

0.2

0.1

0.4

0.4

2.4

1.6

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry
pCi/g-dry

mg/kg-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/26/08 01:32/eli-c

08/26/08 01:32/eli-c

U 0.1

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

0 MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 46 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cityv(eneraVlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-047

Client Sample ID: LAS 005C

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/19/08

07/23/08

SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.2
1.1

1.9

1.1

0.2

0.1

0.7

0.5

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/15/08 18:00/eli-c

08/15/08 18:00/eli-c

0.1

1.4 mg/kg-dry
0.98 pCi/g-dry

0.01

0.007

10

10

Report

.Definitions:
RL - Analyte reporting limit.

QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 47 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



l ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
-111Toll Free 888.672.1225 * 605.342.1225 * FAX605.342.1397 * ragid citv(.energvlab.com

LABORATORY ANALYTICAL REPORT

Client:

Project:

Lab ID:

Environmental Restoration Group Inc

Dewey Burdock Baseline

R08070420-048

Report Date:

Collection Date:

Date Received:

09/30/08

07/19/08

07/23/08

Client Sample ID: LAS 006A Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC
Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.7

1.1

1.9

0.7

0.1

0.1

0.6

0.6

pCi/g-dry

pCi/g-dry

pCi/g-dry
pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM
E909.OM

E909.OM

E903.0

E903.0

E903.0
E907.0

E907.0

SW6020

SW6020

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

08/18/08 17:42/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/15/08 18:04/eli-c

08/15/08 18:04/eli-c

U 0.1

0.55 mg/kg-dry

0.37 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 48 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
____ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(d)enervylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-049

Client Sample ID: LAS 006B

Rep

Collecti

Date R

ort Date: 09/30/08

on Date: 07/19/08

teceived: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.4

1.2

1.9
0.7

0.1

0.1

0.3
0.4

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM
E909.0M

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/19/08 10:35/eli-c

08/18/08 22:13/eli-c

08/18/08 22:13/eli-c

08/18/08 22:13/eli-c

09/12/08 12:30/eli-c

09/12/08 12:30/eli-c

08/15/08 18:08/eli-c

08/15/08 18:08/eli-c

U 0.1

0.71 mg/kg-dry

0.48 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

V MMDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 49 of 53
ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvf(&energylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-050

Client Sample ID: LAS 006C

Report Date: 09/30/08

Collection Date: 07/19/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)
Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

-0.3
1.5

2.6

0.6

0.1

0.1

0.3

0.09

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1
1

1

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

SW6020

SW6020

08/21/08 10:15/eli-c

08/21/08 10:15/eli-c

08/21/08 10:15/eli-c

08/20/08 09:10/eli-c

08/20/08 09:10/eli-c

08/20/08 09:10/eli-c

09/04/08 15:30/eli-c

09/04/08 15:30/eli-c

08/15/08 18:28/eli-c

08/15/08 18:28/eli-c

0.1

0.96 mg/kg-dry
0.65 pCi/g-dry

0.01
0.007

10

10

Report

. Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 50 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



2 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_ _ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv@energvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-051

Client Sample ID: LAS 007A

Report Date: 09/30/08

Collection Date: 07/19/08

Date Received: 07/23/08

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (+)
Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC
Thorium 230

Thorium 230 precision (_)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.6

1.5

2.5

0.8

0.1

0.09
0.6

0.1

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

08/21/08 10:15/eli-c

08/21/08 10:15/eli-c

08/21/08 10:15/eli-c

08/20/08 09:10/eli-c

08/20/08 09:10/eli-c

08/20/08 09:10/eli-c

09/04/08 15:30/eli-c

09/04/08 15:30/eli-c

08/15/08 18:32/eli-c

08/15/08 18:32/eli-c

0.1

0.64 mg/kg-dry

0.43 pCi/g-dry

0.01
0.007

10 SW6020

10 SW6020

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 51 of'53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



fiZ 'i"7 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_ _ _ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvCdeneravlab.com4

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-052

Client Sample ID: LAS 007B

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/19/08

07/23/08

SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

0.6

1.5

2.5

0.7

0.1

0.1

0.6

0.1

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U 1

1

1

1

1

1

E909.OM
E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

08/21/08 10:15/eli-c
08/21/08 10:15/eli-c

08/21/08 10:15/eli-c

08/20/08 09:10/eli-c

08/20/08 09:10/eli-c

08/20/08 09:10/eli-c

09/04/08 15:30/eli-c

09/04/08 15:30/eli-c

0.1

0.67 mg/kg-dry
0.45 pCi/g-dry

0.01
0.007

10

10

SW6020 08/15/08 18:36/eli-c

SW6020 08/15/08 18:36/eli-c

Report

Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 52 of53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



, ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_ _ _ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(yener vlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-053

Client Sample ID: LAS 007C

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/19/08

07/23/08

SOIL

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES - TOTAL

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230
Thorium 230 precision (+)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

-0.7

1.5

2.6

0.7

0.1

0.1

0.5

0.1

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

U.
1

1

1

1

1

1

E909.OM

E909.OM

E909.0M

E903.0

E903.0

E903.0

E907:0

E907.0

SW6020

SW6020

08/21/08 10:15/eli-c

08/21/08 10:15/eli-c
08/21/08 10:15/eli-c

08/20/08 09:10/eli-c

08/20/08 09:10/eli-c

08/20/08 09:10/eli-c

09/04/08 15:30/eli-c

09/04/08 15:30/eli-c

08/15/08 18:40/eli-c

08/15/08 18:40/eli-c

0.1

1.1 mg/kg-dry

0.72 pCi/g-dry

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

0 MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 53 oft53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



ENRYABR ORE;INC .23aeeFhwy8W;O o25.Cao ý,W'86
/F~e~ 36)5055 37.235 055 a'373419 ca r&ep1L2mjab'm

ANALYTI GAL SUq.MMA RY REPORT

October 08, 2007.

•Environmental Restoration Grou p, Inc
8809 ,Washinjtod St NE
ýAib..4qqerqUe,,NM~ 8471.113

Workorde'r No.: C07081328

Project Name:- •DB .Veldatin Sampling

Energy Laboratdrien, !nc. received the f ollowing 8 samples from Environmental

$sample ID CIlet-SamplelID CoIlectDatb R ceive Date Ma

C07081328-001.. AMs-05 08/14107.00:00 08123107 Vegeta

Restoration iGroup Inc on W23/2007 for

b070811328-002 AMS"02

007081328-003 AkMSBKG
007081328-004 AMS-OG

C07081328-005 AMS-b0

C07081328-006 AMS-07

C07081328-007 AM S-04
007081328-008 AMS--03

08f14/07 00:00 08123/07

08114107 00:00 08/23/07

08114/07 00:00 08/23/07
o8114(07 00:00 08/3/07
08/14107 00:00 08123!07

08/14/07 00:0-0 08624307

08/23/07

Vegeta

Vegeta

Vegeta

Vegeta

Vegeta

Vegeta

Vegeta

itrlx TtO
tion VUranim, Total

Digoetion, Radiobhemistry
Lead 210.... y

Radium 226
Thorium, isotopic

tion Same As Above

tion Same As Above

tion Same As Above

tion SameAs Above

lion Same As Above

tion Same As Above

tion Same As Above

There were no problems with the analyses and all data for associated QC met EPA or laboratory specifications
except where noted in the Case Narrative or Report.

If you have any questions" regarding these tests results, please cal1

Report Approved-By:

.,TRACK#CY 78-3B



ENERGY;.L-ABOA47WkF C 39 a r~I~wy(20JP0Bx35 Cse Y20
10,M~2 -~ re88301 - 402555~ 373.59.ap~n~jaCi wnryB~o

f 4AB0fikj TORIES A

.L.BRAToRY ANATICAL REPORT

Clienft Sampole ID;'

, Envirdrimenital Restoratlon Group.Inc
eVegeation.arIM .g

C070813 328-00 1

Reio,66ii Date 61: 0 7

Collec6nbý Dt: 08/14W0
ate Received: . 08/23)b7

Matrixe:: Vegetation

MCLJA~naly',ss Result Units Quallfiers RL QCL 'MethOd .Analysts Dst• 1 Byt

RAD0ioNUCUDES -6TOTAL

Lead 210'"

Po0lnium 210
Polori~ni 210 pr~cisio1n (±t)
Radium,226
Radi~nvm 228 precslw (±
Thofium 230
Thorium 230 precision (t)
Uranktimn, Activity

2A E-04

3'.7E-05

uCllkg

'tilc"
ýuCifkg

6.5&-06

1.3E-06

1,.3E-06

1,3E-06

E909:OM

kmpSOOM
.RMO-3008

RMO-3.00
E907.0
E907.0

SW6020

09104107 12:50 1dm
0910'4i107 12- 5 0/ Arn'

09/06107 22:00 /.ras
09104/07 11:27 •-w

09104107 11.27V acw
09104107 15:00 / dmn
09104/07 15;00 1 dmf
09108107 07:16 1 bws

0) -) 0- ZC7, C4,vv).Aýý

Report RL.- Aniayteirepo'itlnglmt
Dofintioins: dCL ujtcrt~ lirniL

MCL:- Maxc-num conDamirfn't level
N6 Not delected-at the reporting limit.

::*go C7"



r n E~~OERGYLABORATORIES INC.ý 295WSaA CNH~h~861 PC W&:'Bo 3258 -spr WMW60
~~~illF, ~ ~ ~ ~ ~ ~ ~ ~ ? 862xv5372555~ 373.59e~?''bcmtwwweIjýe/py Ca mi

L

LA BORATOR.YiANAL.YTICAL: REPORT

Ctienti: en - i.ronme .. tal, Rest o Group, nc.
Prejkct- "DB Vegetation Sampling6 a:b ID: 1 C07081328-.02

Clienit Sample ID:. AMS-02

Report bat-e: !0oBo07'
Collecio Matrio a: 8.e47ti

date-R ce~ived: 08/23/07
Matrixr: Vegetationt

MCu
Analyses ResUlt ,Units ,Qualiflers RL -QCL Method Arnalyis bate i By

R dIONUdCLIES - TOTAL

Lea 1 pnison()

adlum 226
.Radium ,.226- pfdcisibn (t)
Thori•un 230
T:hornim 230precisioi (t)

3.3E-04
7.52-05
I .BE-05
9.,9Eý-06

5 SE-06
4,7.E-06
3.6E-06
1.WE05

UCifkg
uCitka

.u Cikg

*uCil1kg
uCi/kg
.uCi/kq

2JSE-07

6.6E-07

5.5F--07

E909.OM
E9094M

RMO-3008
E90-3,0
E903,0
E907.0
E907.0

SVV6020

09/04107 12:50 t dm
09104/07 ,12"50 /dm

09108/07 2-2:00/ res
09/08/07 22:00 71 s

.09/04/0.711 ;27/tcrw
09/04107 11 ,27) crw
o09/4/7 S1:60 J ddmi
09/04/07 15;001 dmf
9OWN8/ 07o:20 / bws

Repidd ;RL -,ýMbVe repbrting lpr,-... Oifi6ný I ýý":Defi U6T! 10 -,ýQ. I.fi , C6* lliýi-,qm . Ity -I 1 '01

MCL - Mxrimunicontaminanf lev61l
ND -oaetected, at Uie reporting "IrnL

'-3-
TR~CK# C07081328



W ENERO YLAWNR TORIES, INC. * 33SNCek*hw (52O,1~ Boxa 3258 aWe WK4250MEW f~883555373 01 ~ 73 1t3 ý6e w-~a.. www$.nMergyab. w.
ILBRTOIS

LABOATORY ANALYTICAL. REPORT

Client,-
Proj.'ect:.

Lab ID:

Client Samo pie ID:

EiEviionmental. Restoration Gro~up Inc

0B Vegetation' Sampling.,
C07081.328"003
AMS-BKG'

Report Date: 1.01-0 7
.Collection Daite:ý 08.114/07

DateReceived: .08/23107
Matrix: Vegetation

MCL a,Analyse Resu~lt. Units. .Qualifiers RE QCL Metlhod Analysis Date I By

. ADiON'UC -. T..AL
Lead 210
.Lead 210, pRecsiqn (t)
Polion~un 21 0
Pploniui 210 precision (L)
Radiurmi 226

Thougriu 230
Th&ru 2130, precision ±
Urartiu'm, A~ctvit~y

6,9E-04
1 .4-E-04
2..5E-05
i.SE-Q5
4. 1 E-05
9ý9&-06
I..OE-05

6.E-06
410E-05

ucikg
uCifkg
u~i/kt
.uCifkg
uCuilq
uCi/kq
uCifkg
uCi~kg
uCi/kg

4,8E-066

4:8E-06

,9J7E.07

9.712-07

g.7E-07

E909,3M
E.909.OM
RM0400O8
RMO-3008
E903.0,
E9.03.0
E907.0'
E1907,0
SW6020

09 071 )6 12:50 1 dm
09/04107 12:501 dm
09106107 22:00/ res
09106/07'22:00 / res
09104Y07 11:27 / crw
09/O007 11:27 / crw
09/0407 15:00 1 dmf

09/0it07 15:00 I dmif

0908107 07t24 I bws

*Report RL -Analyte-repartingfliit.
Defiitios: ~- Qu~lt conrol imt,

MCN Ml n'io um contarinant levdl.
:ND --Notý detected at the reporling:limit

-4-
TRACK#~ C07081328



ENERG Y LABdOARATORES WNC, ~9 a'CekHgwy(aWP.Dx35 ~e Y'
rAM W l Fro 88863ft515.ts `ws 302555'ax373(3 isi atrsperW'eýiergjda WWI e~wenrjbCPT'

F1,4110RAwo-

L A ATORY A.NALYTICL. 'REPORT

.C~lient. E~nviroii.neiital. Reslorain"Gro.ii lic

LUbI6D:C. d iol-66oo4
:Client'Samnple 1D: AMS-Q

Coiiectbn' Date :08•1•4 /07
DateRec6ived: 08/23(07

Matrix: V•getation

MCLA
:Analyses Result Uniits •Qualifiers RL QCL MethOd Arnalysis Date I By

RADIONUCLIDES - TOTAL

Leid 210
Lead 21'0 predislen (i)

wilniu 210
Po onium 210 precision (t)
Radidi 226
Radium 226 precision (t)
Thoriu~m 230
Thorum 230 precision (t)
Uranium, Activity

t.OE-03
I.3.E.04

6.OE-05
2.2E-05
3,2E-05
8. 1 E-06
1 .9E-05
6-6E-06
3.8E-05

uqy/kg

ucinýg

'ucifl~g
u0Vllg

4.IEý06

4.1 E-06

8.2E.07

&KE.07

8.3E-07

.E9e9.OM

RMO-3008

E901 0
E903.07
E907-0
E907.0
SW5020

09 104to 7 12ý:50 1dm
09/04107 12:50 /dmn
09/06107 22;061 re's
09106M07 22:001 res
09104107 11:2 7 I crw
09104107 11:27 1 ciw
09M04/07 15:00 / drnf
09104/07 15:00 f.dmf
09108E07 07:28 1 bws

ReOOt RL - A6aiytereprtf H.'iit
D~t'rjten; CL ý.Qua*ir666trvI rimil MCL-Maximum cotainno fivdl.

-5-
¶rRACK# 66701,6.32b



~NERGUTooR oiS N~29 alCekblgwy8et aBx35'Cse WY 260(~~~~jg'wly, 8202e 825055372507 ~x372473 '~wnrya~o
F LA 8 CPRAI',C)Rll.ýS M

LABORATORY ANALYTICALREPORT

Ciien~t: En;vir6nmepftal -R estor'atiorn GroUp Ir•

Lb iD": -0708132&005
C~iienti sample ID: AMS-6'

SteR ýeeived: , 82 r .7
Matrix: Vegetation

tC.cu
A#4ýys Result -Uhlts owi~ilflers. RL 'QCL Method Anahys.!s Date I Bj

. ... . .. ... : ,. . • - - :' :•'" , , , . . . ! " . .: . ;: ., ., . • . .. . . .

RADIONUCLIDES - TOTAL

.Lead 2-10 peiso ()

Polou,0riu 210
Poioniumr 2 10 prersidh'(i
RadiUm 226
Radium 226 precsron' (t)
Thofm 230
Uranium. Activity

1 .8E-03 6Cilig
.2.7E-04 uC~i/1kg
ý1 :3E-04- uCIli¶
4.9E-05 ,taCiflkg
5.5E-05 U'Cilk
1 .E-05 uCftk

IND uCkig
1.3E-05 uCI~g

8.6E-tJ6

8.GE-06'

1.7E-06

1 .E-06
1 .71E-0

E909.OM
E-909.CM
RM.O-3008
RM"6308
E9031.0
E903 .0
E907.O
SWwSo2

09104/07 12:50/ dmn
09/04/07. 12:50.1 dmn
09166/07 22i00 i res
09•06107 22ý00Y res
09/00107 11:27.) a*'
09104107 11:27 1 crw
09/04/07 15:00/1 dm1
09/08107 07:33 t bws

Ropert R~nalyte polihg I!Wt MO1ICL -. M' : Imqr.~nari~ii
NOD- Not detecýted-iatlthe', ~if'f~~t

VIRACK PPXP..'1328



ENERG.LABOR5 TORIES, IC. .- S;5•Q. Cee4.. y(66 1) ,O.Box 3 Caspei.Yom

f 1,A150RA TORIES j

LABqRATQRY ANALYTICAL REPORT

.Cl16iet:nirnena Restoraiioni6 G'roup

Lab ID: C07081328-006
Cli et Sample ID; AMS-07

Ro i p'6rt Dat: 1if0817

DateReceived: '08123107
M~atrix:. -Vegetaition

An'lysre ksuli Units Qualifiers, RL
MCLi
QCL Method Arwiy•,s Date f By

RADIONUCLIDES- TOTAL
Lead'21
Lead 210 precIsion (±)

Polo~nlurli 210
Poloniml: 21i0 polsloii (±)
Radium;,226
RodlunV226 , vsc ýili
Thorium 230
Thorum 230 prficisi•n (t)
Uraniumh, Activityr

2,ME06,
L8 jE-06

41;8&05

uicftk
uCi~kg

u C~ilkg

uCilkg
uC9

41,8E-06

4.8E-06

9,7E-67.

E409.OM
E909.0M
RMO-3008
RMO-3008
E903.0

'E903.0
E907,0
E907.0
SV%020

60910417 12:50 1d dm
0104107 12:30 1cm
,0910 517 22:00/ res
09f08107 &2'00 06 re

,091 , 7" 12:0 cr
09104107 12:30 f crw
09104107 15:00 1 dmf
09/04107 15:00 1 dmf
09108/07 07"371 bws

De.fl~.~.~n~: C .Quafit, control limit.
MCL - Maximum cenaminart level.
ND 6 -No~tcdetec~ted at th~e reportimg limit.

-7-
TRI# C070813,28



ENERGY"LABORATORIES.,NlC>29 &x), 5 POpe Bae6O

LA 6 0 RA TOR -'E'ý ý

LABORATOR--YANALY-TIL REPOc. RT-

pr6Xqvt: DB Vdgetaio j~~ing
La bý I D: C.07080 328.w,007
Client Sgample 10:. AMS-04

Date aReceived:' 08123107
Matrix:. Vegetation

Analyse. Result "Unit Qualifiers - RL
MCu

C€L' Method Analy1st 06te /.By

RADiONUCUDbES - TOTAL
'Le1ad 210

Radium 226 piecislon (t)
Thorium 230
Thorium 230 precision (t)
Uranium, AcIvty

i. 6E-05'

23.E-'06
2:8E.06

9.3E06N

q ,C4/kg

uCI~kg'
UCI/kg
uCi tkg
uC.Ukg

u0I/kg

pCii'kg

4.011-06

8OE-DBI

801 E07

E909,OM
E609,OMI
RM646008
RM0400G8
E903.0
E903,0
E907,0
E907.0
SW6020

o09047 12:50o t dm

09MW607-22:00/1r05
f09104107 1230/1crw
09)04107.12:30 1 crw
"09/04107 15o0 dmf
09104/07 15:00 !dmf

09oJ1O07 07:53 / bws

Dolliiltin:AL - Arialyterep.Onlg lkhiIt.
QOCL &saiyxnrllr t

M -MAxi r~m portamlniant ol

S-.8-.TRA cK#• Ce..7O..8 1:3 2:8



Te/ FMe882-, 1 307235515'fx307.234183 I&pV'! - ' 0 bcor wwweegjavc,
,'I 1=F -11 - A

LABORATORY ANALYTICAL REPORT

Client Sam pl-D:

E6 me~tj etori~ion Gr jo .-p .In ,

DBS~~in~i'wn

RepotDt;1017
Collcto _ Dte: NUtProvided

Date Received:. 08/23/07
Matrix: Vegetation

MCI/
Analyses Result Units Qualifiers RL QCL Meth6d Analysis Date / By

RADIONUCLIDESS- TOTAL

Lead 210...

2 , 1i~ 21 0
Poloný6jii 2 1 ,0 precisiofl (t)
Rgdihim 22b
Radhim '226 precision (±)
Thorium'230
Thorinm 230 pfecision (*)
Uranium, Adivity

9.1 E-'04

11ý1E-05

2.6E_06
.2.2E.416
9.iE-06

uCifkg

uC~ko

uC~kg
uCI/iq

uCi/kg
uCifkg

3ZE.-06

6.4E-'07

6.4E-07

E9090m'
E909.OM
RmqO-3008

E003.608

E901.0
E.907.0
E907.0
SW6020

0940"107 12:50 1d mi
9904/07 12:50 1 dm

09/06407 22:00 0 res
6106,107 22:00 1 res
09104.07 12:30 crw

09404107 12:30/ cw
09t04/07 15:00 / dmf
09/04/07 15:00 / dmf
096807 07:57 1 bws

Anay~preprthglimiL
MD :H('l 4tdetcled at t..Kerej qtii'ig HiM.u

7--
TRAC# C008138



N ENERGY LABORATORIES, INC. * 2821 Plant Street * Rapid City, SD 57702-0335
_ _ _ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * raMid citv(•eneraqiab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08040284-001

Client Sample ID: AMS-BKG

Report Date:

Collection Date:

Date Received:

Matrix:

06/16/08

04/20/08

04/21/08

PLANT

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230

Thorium 230 precision (+)

RADIONUCLIDES - TOTAL

Polonium 210

Polonium 210 precision (_)

Lead 210

Lead 210 precision (+)

Uranium, Activity

RADIUM 226
Radium 226 MDC

Radium 226

Radium 226 precision (+)

3.5E-05 uCi/kg

0.000012 uCi/kg

2.OE-07 1
1

E907.0

E907.0

2.2E-04

5.1E-05

1.4E-03

1.OE-04

9.0E-02

6.4E-06

0.000083

0.000011

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

1.OE-06

1.01E-06

D 3.8E-06 1
1
1

RMO-3008

RMO-3008

E909.OM

E909.OM

SW6020

E903.0

E903.0

E903.0

05/12/08 11:30/eli-c

05/12/08 11:30/eli-c

06/02/08 11:15/eli-c

06/02/08 11:15/eli-c
05/19/08 07:15/eli-c

05/19/08 07:15/eli-c

06/11/08 21:36/eli-c

05/16/08 09:56/eli-c

05/16/08 09:56/eli-c

05/16/08 09:56/eli-c

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference.

Page 1 of8



S2ENERGY LABORATORIES, INC. * 2821 Plant Street * Rapid City, SD 57702-0335
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * ranid citv(&energvlab.com

L-tLý *.

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08040284-002

Client Sample ID: AMS-01

Report Date:

Collection Date:

Date Received:

Matrix:

06/16/08

04/20/08

04/21/08

PLANT

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230

Thorium 230 precision (t)

RADIONUCLIDES - TOTAL

Polonium 210

Polonium 210 precision (t)

Lead 210

Lead 210 precision (t)

Uranium, Activity

RADIUM 226
Radium 226 MDC

Radium 226

Radium 226 precision (_)

1.2E-05 uCi/kg

5.2E-06 uCi/kg

2.OE-07 1 E907.0

1 E907.0

4.7E-04

7.2E-05

2.9E-03

1.1 E-04

2.8E-02

3.7E-06

0.000033

5.5E-06

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

1.OE-06

1.OE-06

D 2.4E-06 1
1
1

RMO-3008

RMO-3008

E909.OM

E909.OM

SW6020

E903.0

E903.0

E903.0

05/12/08 11:30/eli-c

05/12/08 11:30/eli-c

06/02/08 11:15/eli-c

06/02/08 11:15/eli-c

05/19/08 07:15/eli-c

05/19/08 07:15/eli-c

06/11/08 21:44/eli-c

05/16/08 09:56/eli-c

05/16/08 09:56/eli-c

05/16/08 09:56/eli-c

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference.

Page 2 of 8



4L ENERGY LABORATORIES, INC. * 2821 Plant Street * Rapid City, SD 57702-0335
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cityv(eneraVlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08040284-003

Client Sample ID: AMS-02

Report Date:

Collection Date:

Date Received:

Matrix:

06/16/08

04/20/08

04/21/08

PLANT

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230

Thorium 230 precision (+)

1.4E-05 uCi/kg

4.9E-06 uCi/kg

2.OE-07 1
1

E907.0

E907.0

RADIONUCLIDES - TOTAL

Polonium 210

Polonium 210 precision (_)

Lead 210

Lead 210 precision (+)

Uranium, Activity

RADIUM 226
Radium 226 MDC

Radium 226

Radium 226 precision (+)

2.OE-04

4.2E-05

1.3E-03

6.9E-05

2.7E-02

2.8E-06

0.000030

4.5E-06

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

1.OE-06

1.0E-06

D 1.9E-06

1

1
1

25

RMO-3008

RMO-3008

E909.OM

E909.OM

SW6020

E903.0

E903.0

E903.0

05/12/08 11:30/eli-c
05/12/08 11:30/eli-c

06/02/08 11:15/eli-c

06/02/08 11:15/eli-c

05/19/08 07:15/eli-c

05/19/08 07:15/eli-c

06/11/08 21:49/eli-c

05/16/08 09:56/eli-c

05/16/08 09:56/eli-c
05/16/08 09:56/eli-c

Report

O Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference.

Page 3 of 8



, ENERGY LABORATORIES, INC. * 2821 Plant Street * Rapid City, SD 57702-0335

_ _ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cityv&enerqylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08040284-004

Client Sample ID: AMS-03

Rept

Collecti

Date F

ort Date: 06/16/08

on Date: 04/20/08

teceived: 04/21/08

Matrix: PLANT

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230

Thorium 230 precision (+)

RADIONUCLIDES - TOTAL

Polonium 210

Polonium 210 precision (+)

Lead 210

Lead 210 precision (+)

Uranium, Activity

RADIUM 226
Radium 226 MDC
Radium 226

Radium 226 precision (+)

4.1E-05 uCi/kg

0.000011 uCi/kg

2.OE-07 1
1

E907.0
E907.0

2.3E-04

4.4E-05

1.4E-03

8.2E-05

1.5E-01

3.7E-06

0.00011

9.7E-06

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

1.OE-06

1.OE-06

D 2.4E-06 25

1.

RMO-3008

RMO-3008

E909.OM

E909.OM

SW6020

E903.0

E903.0

E903.0

05/12/08 11:30/eli-c
05/12/08 11:30/eli-c

06/02/08 11:15/eli-c

06/02/08 11:15/eli-c

05/19/08 07:15/eli-c

05/19/08 07:15/eli-c

06/11/08 21:53/eli-c

05/16/08 09:56/eli-c

05/16/08 09:56/eli-c

05/16/08 09:56/eli-c

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference.

Page 4 of 8



W ENERGY LABORATORIES, INC. * 2821 Plant Street * Rapid City, SD 57702-0335
______ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city(-yeneraylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08040284-005

Client Sample ID: AMS-04

Report Date:

Collection Date:

Date Received:

06/16/08

04/20/08

04/21/08

Matrix: PLANT

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230

Thorium 230 precision (+)

RADIONUCLIDES - TOTAL
Polonium 210

Polonium 210 precision (+)

Lead 210

Lead 210 precision (+)

Uranium, Activity

8.3E-06 uCi/kg

4.2E-06 uCi/kg

2.OE-07 1 E907.0

E907.0

1.7E-04

3.9E-05

1.2E-03

6.6E-05

2.1 E-02

2.8E-06

0.000031

4.6E-06

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

1.OE-06

1.0E-06

D 1.9E-06 1
1

1

RMO-3008

RMO-3008

E909.OM

E909.OM

SW6020

E903.0

E903.0

E903.0

05/12/08 11:30/eli-c

05/12/08 11:30/eli-c

06/02/08 11:15/eli-c

06/02/08 11:15/eli-c

05/19/08 07:15/eli-c

05/19/08 07:15/eli-c

06/11/08 21:57/eli-c

05/16/08 09:56/eli-c

05/16/08 09:56/eli-c

05/16/08 09:56/eli-c

RADIUM 226
Radium 226 MDC

Radium 226

Radium 226 precision (_)

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference.

Page 5 of 8



J5W! W ENERGY LABORATORIES, INC. * 2821 Plant Street * Rapid City, SD 57702-0335
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city(&energylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08040284-006

Client Sample ID: AMS-06

Report Date: 06/16/08

Collection Date: 04/20/08

Date Received: 04/21/08

Matrix: PLANT

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230

Thorium 230 precision (+)

3.9E-05 uCi/kg

0.000011 uCi/kg

2.OE-07 1
1

E907.0

E907.0

RADIONUCLIDES - TOTAL
Polonium 210

Polonium 210 precision (+)

Lead 210

Lead 210 precision (+)

Uranium, Activity

4.OE-04
7.7E-05

1.8E-03

1.1 E-04

1.3E-01

4.6E-06

0.000092

9.9E-06

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

1.OE-06

1.OE-06

D 3.2E-06

1

1

25

1

15

1

RMO-3008
RMO-3008

E909.OM

E909.OM

SW6020

E903.0

E903.0

E903.0

05/12/08 11:30/eli-c

05/12/08 11:30/eli-c

06/02/08 11:15/eli-c

06/02/08 11:15/eli-c

05/19/08 07:15/eli-c

05/19/08 07:15/eli-c

06/11/08 22:13/eli-c

05/16/08 09:56/eli-c

05/16/08 09:56/eli-c

05/16/08 09:56/eli-c

RADIUM 226
Radium 226 MDC

Radium 226

Radium 226 precision (_)

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference.

Page 6 of 8



- ENERGY LABORATORIES, INC. * 2821 Plant Street * Rapid City, SD 57702-0335

Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * raopid citv]@enerpvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08040284-007

Client Sample ID: AMS-05

Report Date: 06/16/08

Collection Date: 04/21/08

Date Received: 04/21/08

Matrix: PLANT

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230

Thorium 230 precision (+)

4.8E-05 uCi/kg

8.1E-06 uCi/kg

2.OE-07 1
1

E907.0

E907.0

RADIONUCLIDES - TOTAL

Polonium 210
Polonium 210 precision (_)

Lead 210

Lead 210 precision (+)

Uranium, Activity

1.6E-04
3.1 E-05

3.3E-04

3.OE-05

2.3E-01

1.8E-06

0.000079

5.7E-06

uCi/kg
uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

1.OE-06

1.OE-06

D 1.3E-06 25

RMO-3008

RMO-3008

E909.OM

E909.OM

SW6020

E903.0

E903.0

E903.0

05/12/08 11:30/eli-c

05/12/08 11:30/eli-c

06/02/08 11:15/eli-c

06/02/08 11:15/eli-c

05/19/08 07:15/eli-c

05/19/08 07:15/eli-c

06/11/08 22:17/eli-c

05/16/08 09:56/eli-c

05/16/08 09:56/eli-c

05/16/08 09:56/eli-c

RADIUM 226
Radium 226 MDC

Radium 226
Radium 226 precision (+)

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference.

Page 7 of 8



R M! ; ENERGY LABORATORIES, INC. * 2821 Plant Street * Rapid City, SD 57702-0335
_________ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv@eneravlab.com

LABORATORY ANALYTICAL REPORT

Client:

Project:

Lab ID:

Environmental Restoration Group Inc

DB Vegetation Sampling

R08040284-008

Report Date: 06/16/08

Collection Date: 04/21/08

Date Received: 04/21/08

Matrix: PLANTClient Sample ID: AMS-07

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230

Thorium 230 precision (+)

RADIONUCLIDES - TOTAL

Polonium 210
Polonium 210 precision (+)

Lead 210

Lead 210 precision (_)

Uranium, Activity

4.0E-05 uCi/kg

0.000012 uCi/kg

2.OE-07 1
1

E907.0

E907.0

2.3E-04

4.7E-05

6.2E-04

5.3E-05

1.4E-01

3.OE-06

0.000076

7.2E-06

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

1.OE-06

1.OE-06

D 2.1E-06 25

RMO-3008
RMO-3008

E909.OM

E909.OM

SW6020

E903.0

E903.0

E903.0

05/12/08 11:30/eli-c

05/12/08 11:30/eli-c

06/02/08 11:15/eli-c

06/02/08 11:15/eli-c

05/19/08 07:15/eli-c

05/19/08 07:15/eli-c

06/11/08 22:22/eli-c

05/16/08 11:45/eli-c

05/16/08 11:45/eli-c

05/16/08 11:45/eli-c

RADIUM 226
Radium 226 MDC

Radium 226

Radium 226 precision (+)

Report

. Definitions:

RL - Analyte reporting limit.
QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference.

Page 8 of 8



pj•2 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 5770210_94_W4_650 Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvy(eneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08070287-001

Client Sample ID: AMS-02

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/14/08

07/15/08

PLANT

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230

Thorium 230 precision (+)

-9.5E-07 uCi/kg

5.OE-06 uCi/kg

U 4.7E-07 1
1

E907.0

E907.0

RADIONUCLIDES - TOTAL

Polonium 210

Polonium 210 precision (+)

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Uranium, Activity

RADIUM 226
Radium 226

Radium 226 precision (+)

Radium 226 MDC

9.1 E-06

8.5E-06

1.5E-04

7.3E-05

1.2E-04

3.2E-06

9.3E-06

3.6E-06

4.OE-06

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

U 1.0E-06

2.OE-07

1

1

1

1
1

10

1

RMO-3008

RMO-3008

E909.OM

E909.OM

E909.OM

SW6020

E903.0

E903.0

E903.0

08/06/08 11:00/eli-c

08/06/08 11:00/eli-c

08/08/08 16:34/eli-c

08/08/08 16:34/eli-c

08/07/08 09:30/eli-c

08/07/08 09:30/eli-c

08/07/08 09:30/eli-c

08/06/08 01:53/eli-c

08/11/08 09:35/eli-c

08/11/08 09:35/eli-c

08/11/08 09:35/eli-c

Report

. Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page I of8



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
____ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city@venergvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08070287-002

Client Sample ID: AMS-03

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/14/08

07/15/08

PLANT

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230

Thorium 230 precision (+)
1.0E-05 uCi/kg

6.6E-06 uCi/kg

7.7E-07 1
1

E907.0

E907.0

RADIONUCLIDES - TOTAL
Polonium 210

Polonium 210 precision (_)

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Uranium, Activity

RADIUM 226
Radium 226

Radium 226 precision (+)

Radium 226 MDC

9.6E-06

1.1E-05

3.3E-04

1.2E-04

1.9E-04

7.7E-06

7.5E-06

4.9E-06

6.6E-06

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

U 1.0E-06

2.OE-07 10
1

1
1

RMO-3008

RMO-3008

E909.OM

E909.0M

E909.OM

SW6020

E903.0

E903.0

E903.0

08/06/08 11:00/eli-c
08/06/08 11:00/eli-c

08/08/08 16:34/eli-c

08/08/08 16:34/eli-c

08/07/08 09:30/eli-c

08/07/08 09:30/eli-c

08/07/08 09:30/eli-c

08/06/08 01:57/eli-c

08/11/08 09:35/eli-c

08/11/08 09:35/eli-c

08/11/08 09:35/eli-c

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 2 of 8



M ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city(.eneraylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08070287-003

Client Sample ID: AMS-04

Report Date: 09/30/08

Collection Date: 07/14/08

Date Received: 07/15/08

Matrix: PLANT

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230

Thorium 230 precision (+)
-2.7E-06 uCi/kg

4.2E-06 uCi/kg

U 7.7E-07 1
1

E907.0

E907.0

RADIONUCLIDES - TOTAL

Polonium 210
Polonium 210 precision (+)

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Uranium, Activity

RADIUM 226
Radium 226

Radium 226 precision (+)

Radium 226 MDC

9.OE-06

9.6E-06

2.1 E-04
1.2E-04

1.9E-04

8.4E-06

9.3E-06

5.2E-06

6.7E-06

uCi/kg

uCi/kg

uCi/kg
uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

U 1.OE-06

2.OE-07 10
1

1

1

RMO-3008

RMO-3008

E909.OM

E909.OM

E909.OM

SW6020

E903.0

E903.0

E903.0

08/06/08 11:00/eli-c

08/06/08 11:00/eli-c

08/08/08 16:34/eli-c

08/08/08 16:34/eli-c

08/07/08 09:30/eli-c

08/07/08 09:30/eli-c

08/07/08 09:30/eli-c

08/06/08 02:01/eli-c

08/11/08 09:35/eli-c

08/11/08 09:35/eli-c

08/11/08 09:35/eli-c

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 3 of 8



W 0 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_ _ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv@.eneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08070287-004

Client Sample ID: AMS-05

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/14/08

07/15/08

PLANT

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230
Thorium 230 precision (_)

-8.8E-07 uCi/kg

5.7E-06 uCi/kg

U 8.8E-07 1
1

E907.0

E907.0

RADIONUCLIDES - TOTAL
Polonium 210

Polonium 210 precision (+)

Lead 210

Lead 210 precision (_)

Lead 210 MDC

Uranium, Activity

RADIUM 226
Radium 226

Radium 226 precision (_)

Radium 226 MDC

2.1 E-05

1.6E-05

3.4E-04

1.4E-04

2.2E-04

1.4E-05

5.9E-06

5.3E-06

7.7E-06

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

1.OE-06

102.OE-07

RMO-3008

RMO-3008

E909.OM

E909.OM

E909.OM

SW6020

E903.0

E903.0

E903.0

08/06/08 11:00/eli-c
08/06/08 11:00/eli-c

08/08/08 16:34/eli-c

08/08/08 16:34/eli-c

08/07/08 09:30/eli-c

08/07/08 09:30/eli-c

08/07/08 09:30/eli-c

08/06/08 02:05/eli-c

08/11/08 09:35/eli-c

08/11/08 09:35/eli-c

08/11/08 09:35/eli-c

U 1

Report RL - Analyte reporting limit.

Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 4 of 8



1 W ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_ _ _ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cityv(energvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08070287-005

Client Sample ID: AMS-06

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/14/08

07/15/08

PLANT

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230
Thorium 230 precision (_)

2.1E-05 uCi/kg

7.4E-06 uCi/kg

5.7E-07 1
1

E907.0

E907.0

RADIONUCLIDES - TOTAL

Polonium 210

Polonium 210 precision (+)

Lead 210

Lead 210 precision (_)

Lead 210 MDC

Uranium, Activity

RADIUM 226
Radium 226

Radium 226 precision (+)

Radium 226 MDC

5.7E-06

5.7E-06

1.4E-04

8.7E-05

1.4E-04

2.2E-05

1.8E-05

5.OE-06

5.0E-06

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

U 1.OE-06

U

2.OE-07

1

1

1

1
1

10

1

1

1

RMO-3008

RMO-3008

E909.OM

E909.OM

E909.OM

SW6020

E903.0

E903.0

E903.0

08/06/08 11:00/eli-c

08/06/08 11:00/eli-c

08/08/08 16:34/eli-c

08/08/08 16:34/eli-c

08/07/08 09:30/eli-c

08/07/08 09:30/eli-c

08/07/08 09:30/eli-c

08/06/08 02:09/eli-c

08/11/08 09:35/eli-c

08/11/08 09:35/eli-c

08/11/08 09:35/eli-c

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 5 of 8



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cit v(&enerqvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08070287-006

Client Sample ID: AMS-07

Report Date: 09/30/08

Collection Date: 07/14/08

Date Received: 07/15/08

Matrix: PLANT

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230
Thorium 230 precision (+)

2.OE-05 uCi/kg

8.6E-06 uCi/kg

8.6E-07 1
1

E907.0

E907.0

RADIONUCLIDES - TOTAL
Polonium 210

Polonium 210 precision (+)

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Uranium, Activity

RADIUM 226
Radium 226

Radium 226 precision (+)
Radium 226 MDC

2.OE-05
1.3E-05

-3.2E-05

1.3E-04

2.1 E-04

2.7E-05

2.4E-05

7.5E-06

7.7E-06

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

1.OE-06

U

2.OE-07 10
1

1

1

RMO-3008

RMO-3008

E909.OM

E909.OM

E909.OM

SW6020

E903.0

E903.0

E903.0

08/06/08 11:00/eli-c

08/06/08 11:00/eli-c

08/08/08 16:34/eli-c

08/08/08 16:34/eli-c

08/07/08 09:30/eli-c

08/07/08 09:30/eli-c

08/07/08 09:30/eli-c

08/06/08 02:13/eli-c

08/11/08 09:35/eli-c

08/11/08 09:35/eli-c

08/11/08 09:35/eli-c

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 6 of8



I2F ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_ _ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city@.eneraylab.com

r•

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08070287-007

Client Sample ID: AMS-BKG

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/14/08

07/15/08

PLANT

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230

Thorium 230 precision (+)

7.3E-06 uCi/kg

4.2E-06 uCi/kg

5.6E-07 1
1

E907.0

E907.0

RADIONUCLIDES - TOTAL

Polonium 210
Polonium 210 precision (+)

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Uranium, Activity

RADIUM 226
Radium 226

Radium 226 precision (_)

Radium 226 MDC

9.3E-06

8.8E-06

1.3E-04

8.6E-05

1.4E-04

1.01E-05

1.3E-05

4.6E-06

5.1 E-06

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

1.OE-06

U

2.OE-07

1

1

1

1

1

10

RMO-3008

RMO-3008

E909.OM

E909.OM

E909.OM

SW6020

E903.0

E903.0

E903.0

08/06/08 11:00/eli-c

08/06/08 11:00/eli-c

08/08/08 16:34/eli-c

08/08/08 16:34/eli-c

08/07/08 09:30/eli-c

08/07/08 09:30/eli-c

08/07/08 09:30/eli-c

08/06/08 02:17/eli-c

08/11/08 09:35/eli-c

08/11/08 09:35/eli-c

08/11/08 09:35/eli-c

Report

Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 7 of 8



* ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_ _ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(Weneraylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08070287-008

Client Sample ID: AMS-01

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/15/08

07/15/08

PLANT

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230

Thorium 230 precision (+)

1.2E-05 uCi/kg

8.4E-06 uCi/kg

8.4E-07 1
1

E907.0
E907.0

RADIONUCLIDES - TOTAL

Polonium 210

Polonium 210 precision (_)

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Uranium, Activity

RADIUM 226
Radium 226

Radium 226 precision (+)

Radium 226 MDC

1.7E-05

1.5E-05

3.3E-04

1.3E-04

2.1E-04

9.4E-06

8.1 E-05

1.2E-05

7.4E-06

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

1.OE-06

102.OE-07

RMO-3008

RMO-3008

E909.OM
E909.OM

E909.OM

SW6020

E903.0

E903.0

E903.0

08/06/08 11:00/eli-c
08/06/08 11:00/eli-c

08/08/08 16:34/eli-c

08/08/08 16:34/eli-c

08/07/08 09:30/eli-c
08/07/08 09:30/eli-c

08/07/08 09:30/eli-c

08/06/08 02:37/eli-c

08/11/08 11:26/eli-c

08/11/08 11:26/eli-c

08/11/08 11:26/eli-c

1
1

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

0 MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

Page 8 of 8



MR ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_____ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv@eneraylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08070463-001

Client Sample ID: DBAT-01

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

06/25/08

07/28/08

SOLID

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

METALS - TOTAL
Uranium

Uranium, Activity

RADIONUCLIDES - TOTAL

Polonium 210

Polonium 210 precision (+)

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

ND

ND

0.0

0.1

-0.007

0.04

0.08

0.003

0.002

0.003

0.0

0.02

mg/kg-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

0.01

0.007

U 0.008

U

U

U 0.008

10
10

1

1

1
1
1

1

1
1
1

1

SW6020

SW6020

RMO-3008

RMO-3008

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

08/09108 04:46/eli-c

08/09/08 04:46/eli-c

09/03/08 17:30/eli-c

09/03/08 17:30/eli-c

08/28/08 08:48/eli-c

08/28/08 08:48/eli-c

08/28/08 08:48/eli-c

08/20/08 16:28/eli-c

08/20/08 16:28/eli-c

08/20/08 16:28/eli-c

09/04/08 15:30/eli-c

09/04/08 15:30/eli-c

Report

. Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 1 of3



MEW ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_ _ Toll Free 888.672.1225 * 605.342.1225 *FAX 605.342.1397 * rapid citvldenergvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08070463-002

Client Sample ID: DBAT-02

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

06/25/08

07/28/08

SOLID

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

METALS - TOTAL
Uranium

Uranium, Activity

RADIONUCLIDES - TOTAL
Polonium 210

Polonium 210 precision (+)

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

ND

ND

0.0

1.2

0.2

0.7

1.2

0.06

0.03

0.04

0.0

1.4

mg/kg-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

0.01

0.007

10

10

U 0.1

U

1
1

1

SW6020

SW6020

RMO-3008

RMO-3008

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

08/09/08 04:50/eli-c

08/09/08 04:50/eli-c

09/03/08 17:30/eli-c

09/03/08 17:30/eli-c

08/28/08 08:48/eli-c

08/28/08 08:48/eli-c

08/28/08 08:48/eli-c

08/20/08 16:28/eli-c

08/20/08 16:28/eli-c

08/20/08 16:28/eli-c

09/04/08 15:30/eli-c

09/04/08 15:30/eli-c

U 0.1

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 2 of 3



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv](enerqylab.com

LABORATORY ANALYTICAL REPORT

Client:

Project:

Lab ID:

Environmental Restoration Group Inc

Edgemont (Soils/Air filters)

R08070463-003

Report Date: 09/30/08

Collection Date: 06/25/08

Date Received: 07/28/08

Matrix: SOLIDClient Sample ID: DBAT-03

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

METALS - TOTAL
Uranium

Uranium, Activity

RADIONUCLIDES - TOTAL

Polonium 210

Polonium 210 precision (+)

Lead 210

Lead 210 precision (+)

Lead 210 MDC

Radium 226

Radium 226 precision (+)

Radium 226 MDC

Thorium 230

Thorium 230 precision (+)

ND

ND

0.02

0.2

-0.007

0.04

0.06

0.003

0.001

0.002

0.0

0.1

mg/kg-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

0.01

0.007

U 0.006

U

U 0.006

10
10

1

1

1

1

1

1

1

1

1

1

SW6020

SW6020

RMO-3008

RMO-3008

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

08/09/08 04:54/eli-c
08/09/08 04:54/eli-c

09/03/08 17:30/eli-c
09/03/08 17:30/eli-c

08/28/08 08:48/eli-c

08/28/08 08:48/eli-c

08/28/08 08:48/eli-c

08/20/08 16:28/eli-c
08/20/08 16:28/eli-c

08/20/08 16:28/eli-c

09/04/08 15:30/eli-c

09/04/08 15:30/eli-c

Report RL - Analyte reporting limit.
Definitions: QCL- Quality control limit.

0 MMDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 3 of 3



Radon Monitoring Report
ENVIRONMENTAL RESTORATION GRP
ATTN; KEN BAKER '
8809 WASHINGTON NE
SUITE 1.50
ALBUQUEROUE, NM 87113

LANDAUER
t.afinauer, Inc. 2 ScienceRo6dz Glnhwood. lilihois 60425-158-6

* Teliphone: (800)5ý 52' 7 Fa'azsirie6::(708) 7544

Acct. No. I 4o=

Detector t
N rimbe& . .Ty8e1 Date

Ending:Date 'I~ D8t8'I Camrner~ta.

- * I..~ .~

DRNF

DRNF

DRNF

DRNF

DRNF

DRNF

DRNF

'01--FEB-08

01-FEB-08

01-FEB-08

01-FEB-O8

01-FEB-08

04-FEB-08

04-FEB-08

17-MAY-08

17-MAY-oS

17-MAY-08

17-MAY-08,

17-MAY-08

17-MAY-08

17-MAY-08

CALI-B FACT,. •3T8 STD DEY'7, 1'
DAYS, EXPOSE-.D:" 106

HV-1 DANIELS W/TLD 14 •28
CALiB FACT=, 37.,8 STOD:', DEV*#,' 8 0:'
DAYS.E,,POSED., ,:106,

SV- 1' DANsIELSN W/TLDJ"1404,-8> " '"-
JCALIB FACT=- 337.-8' STO DEV=" 7'.
"DAYS. EXPOSED, • U06 ' "

.RN 412
:;ALIB-FCT3,~ ~IE= 7. .3,

-DAYS 'E• POSED 0'6 , '1

HV~-2-' SPENCER' W/TLD 1604
CALtB FACT= 37.8 STD DEV= 57.9
DAYSEXPOSED: -106

'HV-4'-DEWEY ýW'/-TLD 1630-,
GALIB,.FAC.T 38,' 1, STE) DEV=.- 5. J1,
DAYS ýEXPOSED;'10

'00,-3 BEAVER, CREEK 'W-/TLD'Y 165.,.
G A L I 3 F AC Tý 36,. 0 STD 0J'EV- 5.3
DAYS. ExPOSE'b= i i3

AREA
GROSS COUNTED BACK LOT
COUNT (SO MM) GRND NO.

198 37.2 A 2.38 T336(i5

158 37.2 A 2.38 T33605

133 37.2 A 2.38' T33605

190 37.2 A 2-38 T33605ý

159 37.2 A 2.38 T33605

381 37.2 A 2.38 T33605

362 37.2 A 2.38 T33605

0 T 0 0
Q.C-Retease Process No. * eotDate Da Rcve '

DRB. A21453 23-JUN-O " ' JUN•8 PAGE I OF 3



0

ENVIRONMENTAL RESTORATION GRP
ATTN; KEN BAKER
8809 WASHINGTON NE
SUITE 150
ALBUOUERQUE', NM 87113

Radon Monitoring Report

Acct. No.

LANDAUER
-,Lindaeur; Inc. 2- Science Road Glenwood Illinois. 60425-1586

Telephone: (800) 528-8327 Facsimile: (708) 755-7048,

4i!:

- • AREA
Detci~ii Detector Starting Ending Exposure ""I Avg. Radbn GROSS COUNTED BACK LOT
Nuimber Type Date Date Field Data I Comments pCifI-days Cone- pCi CM- p~ /bd ys . C o c~ p~~ t C O U N T .( S O M M ) G R N D N O .

-73i3,i o199 "DRNF II-FEB-0 17-MAY-C8 RN-3 1440 256.6 2 -7' 340 37.2 A"2.38 T33605'
CALIIB FACT= 38.0 STD DEV 5 4
DAYS EXPOSED:,; 96 . .

4730 0oE DRNF 11-FEB-08 17-MAY-OS RN-6 1452.32", - . 3 366 37.2 A 2.38 T33605
CALIB--FACT" 138.11 STDO DEV=- 5.2
bDAYS EXPOSED' 96

S473:2Ct1' DRNF 11-FEB-08 17-MAY-08 RN-I. 1517'7 . ,. 7 ' . 2317.4 " ,. - 316. 37.2 A 2.38 T33605

•. •: y:,&:! ,<!, ;• •: :,- CALTB?;FACT 38.1 STD 0EV=, <,, -. ' - "
•: .?"• DAYS. EXPOSED,: ~ ' '..

473~i~~' RN 2FEBOS17-AY-S N-7 180'317 4 3 .3: 7. 2.38 T:33605

;DA YS ýEXPOSED ' 9.6

473O' 4 • DRNF 12-FEB-OS 17-MAY-08 RN-S. 1544 2.3 T
j,> 3-,7.4 . . . . . -. 48 3 ,, . --.•7 - 3* 2 39 7.2-A ? 38 T 3605

CALI'BFACT= 38.0- STD DEV- "
.DAYS~ EXPOSED: .95,

i2, C 14 DRNF 01-FEB-08 17-MAY-08 BKGD-ANDERSEN WTLD 15425I 175.4 8; 3321.7, 37.2 A 2.38 T33605CALIB' FACT= 37.9• STD =EV 6.

DAYS EXPOSED: 510 "

'4ý7i30)22= 'DRNF 01-FED-08 17-MAY-OS BKGD-ANDERSEN W/TLD 1725, 153.9 1 ý47-1, 240 37.2 A 2.38 T33605
CALIB FACT=.37.9- STD DDE=••. 6.52

"DAYS EXPOSED: 106 " ,.

0-2 2ýDNF01FE-0817MA-0 BGDANDRSN,/TD 175 1 39 ', 20 37. A2(843:60

02 C3 C4,1

O.C. Release Process No. [- RvPoert.

ORB AZ21453 !3ý-JL

N-1' DaIt eevdJ ' P
JN-0.- '11- JUN-S• PAGE

2 OF 3



ENVIRONMENTAL RESTORATION. GRP
A-T-TNZ KEN BAKER
8809-WASHINGTON NE
SUITE 4150
AL-BUQUEROUE, NM 87113

Radon Monitoring Report

Acct. No.

LANDAUER.
Lainoaue Inc. 2 Science Road Glenwood, Illinois 60125-4586

STeIeplion:,. (800) 528-8327. Facsimile: (708) 7"55-7048

KDetector Detector
Number Type

Starting
Date

Ending
Date Fietcl Data I Comments

AREA
GROSS COUNTED BACK LOT
COUNT (.SO MM) GRND NO.

227 37.2 A 2.38 T33605i DRNF

DRNF

01 -FEB-08

0 1-FEB-08

0 r.1 -FE B-OS

17-MAY-08

17-MAY-08

DRNF 1 7-MAY-08

HV-6, SCHOOL', HOUSE" W931b, '1171ItO)' .
-CALIBFCT ' 9ý' STD DEV ý W 6
DAYS.. EXPOSED. .0&'

HVI-=5 ENGLEBIERTý W/TL 1311-i'
,CAL-'B, 'FACT- 3.7 98 'fTD' D.EV-` -6'-9
•DAYS. EXPOSED":" :1061' -

. HV7 HEK /,-"' H ' z -m,
-CAL1BF13 3,78 -"S', .DY,>~,.
,DAYS.,~PSD' 1t~

Al4

209 37.2 A 2.38 T33605

196 37.2 A 2.38 T336.05

.1

OP, T 4 ®
.. AC'eteases process No.

DRB "A2145'3
Aep t7D eqtae F Date tRa ceivbd

23-JN-08 1 -Jt~~O8PAGE 3 OF 3.



ENVIRONMENTAL. RESTORATION GRP
ATTN: KEN BAKER
8809 WASHINGTON NE
SUITE 150
ALBUQUERQUE, NM 87113

Radon Monitoring Report

Acct. No.

LANDAUER
Landauer,. Inc. 2 Science Roa.d Glenwood, Illinois 60425-F586.

Te4l0phone: (800).528-'8327 . Facsimilc:. (708) -75517048,

Detector. Detector
NWrnber TyPa.

Starting.
'Date

Ending
Date

Field Data / Comments

DRNM

DRNM

DRNM

DRNM

DRNM

17-MAY-08

17-MAY-08

17-MAY-08

17-MAY-08

17-MAY-O8

17-MAY-08

17-JUL-08

17-JUL-08

P;'-JUL-08
171 qecortrio

17-JUL-O8

17-JUL-08

17-JUL-08

*<-LESS THýAN: IN .DJ CATED- VALUE,

.CAL 113 FACT=- 36.
3DaiYS EXPOSED 61

CALIB FACT= 36..6 STD DEV=
DAYS EXPOSED: 61

RN-01 . -
CALIS FACT= 36.6 STD.DE.-!=
DAYS EXPOSED,, '63.:,,

i11.0

11~.3,

AREA
.GROSS COUNTED BACK -LOT
COUNT (S9 MM) GRND NO.

71 37.2 A 1.27 T33604

83 37.2 A 1.27 T33604

79 37.2 A 1.27 T33604

63 37.2 A 1.27 T33604

67 37.2 A 1.27 T33604

74 37.2 A 1.27 T33604

*x- LESS -THAN INDICATED VALUE
4AMS~-04 D )AME~IELS,
CALIS FACT=36.6-"&.
DAYS EXPOSEbD 61

* -LESS THAN INDICATED VALUE
S01DANELS ,

CALIB FACT= 36.6
DAYS EXPOSED: 61

*- LESS THAN INDICATED VALUE
RN- Ct3
CALlS .FACT= 36.6
DAYS EXPOSED-: 61

DRNM

_____ ___________ L ___________ .- . - ______

,® ® ®
.VYG AO15o) o -AUG-0 05-AUG-08 PAGE P OF 3



"ENVIRONMENTAL RESTORATION GRP
ATTN: KEN BAKER
8809 WASHINGTON NE
SUITE 150
ALBUQUERQUE, NM 87113

Radon Monitoring Report

Acct. No.

LANDAUER
Landauerm Inc. 2 Science Road Glenwood, Illihois .60425-1586

T14lephone: (800) 528-8327 Facsimie:.(708) 753-048
mi6.78)7574

Detector Detector
Ntimber: "Type

Starting
, ptie.

.Ending
Date Field Data / Comments Exposure

pCifl-dayp
AvgRadon
Coe g O~ GROSS

COUNT

AREA
COUNTED BACK
(so MM) GRND

LOT
NO.

DRNM

DRNM

DRNM

17-MAY-08

17-MAY-08

,17-MAY-08

17-JUL-08

17-JUL-08

17-JUL-08

17-JUL-08

17-JUL-08

17-JUL-08

RN-07 " . '. wl " °;-'; " "

CALIB ,:FACT= 36..7 STD DE1V= 104
DAYS EXPOSED: 61

AMS-BKG ANDERSON
CALIB FACT= 36.6 STD DEV= 11.3
DAYS EXPOSED: 61l-

* -'LESS THAN INDICATED:.VWALUE'"'
AMS-BKG ANDERSON "C
CALIB FACT= 36.6
DAS,"EXPOSED:, 61.. .

'AMS-'04 DEWEY
CALB FACT= 36.6 STD :EVV 11 .0
DAYS -EXPOSED); 61'".

* - LESS THAN INDICATED VALUE
AMS-03 BEAVER CREEK'RANCH
CALIB FACT= 36.6
DAYS EXPOSED: 61

AMS-06 SCHOOL
CALIB FACT= 36.6 STD DEV= 10.5
DAYS EXPOSED: 61

44.0

;,

DRNM I 17-MAY-08

30.2

* 30.0

35.1

* 30.0

42.0

'0.6

78 37.2 A 1.27

68 37.2 A 1.27

T33604

1ý33604

92 37.2 A 1.27 T33604.

83 37.2 A. 1.27 T33604

DRNM

DRNM

17-MAY-08

17-MAY-08

4 1•

.o}

0...5

0.7'

67 37.2 A 1.27 T336041

90 37.2 A 1.27 T33604

05 T
QOCt Roloase Procesa No, . Report Date Date-Rbco1ivd

VVG A21500 1.1-AUGD0 05-AUr
d

PAGE 2 OF 3



:{, -

ENVIRONMENTAL RESTORATION CRP
ATTN: KEN BAKER
8809 WASHINGTON NE
SUITE 150
ALBUQUERQUE, NM 87.113

Radon Monitoring Report

Acct. No.

! LANDAUER
Landauer mi...2rScience RoiidGlenwood, [llinois,.60425-1586

Telcphone: ,(800)'528-8327 FaWsimile: (708)755-7048
-82.; 5574

Detector Detector
Nurnber -

Starting
Date

Ending
Date Reid Data I Comments Exposure

p0Ci.i-days
vg. Radon

C6nc. pCili

AREA
GROSS COUNTED BACK LOT
COUNT (SO MM) GRND NO.

.4- + §:..~

DRNM

DRNM

DRNM

DRNM

"DRNM

DRNM

17-MAY-08

17-MAY-08

17-MAY-08

17-MAY-08

17-MAY-08,

17-MAY-08

17-JUL-08

17-JUL-08

17-JUL-O8

17-JUL-08

17-JUL-08

17-JUL-08

- LESS THAN INDICATED
AMS-05 ENGLEBERT'
CALIB FACT= 36.6,
DAYS EXPOSED; 61

- LESS THAN INDICATED'
AMS-07 NECK
CALIB FACT= 36,.6
DAYS EXPOSED: 61.'

VALUE,

VALUE

* 30. 0

* 30.0

,- LE~SS T,'AN.If'DNDI~CA'TED -,VA'L"iE,*

DAYS -EXPOSED:" '6-1`

- LESS THAN INDICATED VALUE

CALIB FACT= 36.6 F.D 0
DAYS EXPOSED: 61'

RN-05
CALI. FACT= 36.7 STD DEV= ,1zb0..1
DAYS EXPOSED,; .61.

S-LESS THAN INDICATED VALUE
SAMS--02 SPENCER
,CALls!Bý- FACT= 36.6
DAYS EXPOSED- 61

45 30.0 11

.* 30.0

49.9

* 30.0

0

'0

0

0

.5

65 37.2 A 1.27 t33604

67 37..2 A i.27 T33604,

56. 37.2.A 1.27 T33604

68 37.2 A 1.27 T33604

98 37.2 A 1.27 T33604

68 37.2 A 1.27 T33604.5

D.C. Release Process No. Rport Dae .Date Received,

.VVG ' A21500 11-AUL-O• 05-AUG-08 P•AGE 3 OF 3



Radon Monitoring Report.,
-EZNYRONMENTAL RESTORATION GRP
ýATTNi KEN BAKER
680.9- WASHINGTON NE
S:BUI1TE 150 N

,ýAL-BUiJUERQUE. NM '87113-

LIAN.DAUIER'
Lajd~ituor, fhp. 2ZScicncc' Road--k~4 fibs-62-5ý

-;~hoe (8001 528-8&327 Ei.ýimiie:, iO) 755-764:
,Acct..NO o i. o B ,

1 - T r -I
De~ecor. Detector
N~Mi~x. TypO

Dlafting
Date

Ending
Dale Field. Data I Comments Expare

PC n-da
Avg. Iido
Conc. pdol

-r - --- ~-~ 4-i 14-AUG-07

i 4-AUG-07

14-AUG-07

i4-AUG-o7

14-AUG-07

1 4-AUG-*07

14-AU G-07

14-AUG-07

1 4:-AUG-07

1 4-AUG-07

1 47AUG-07

24-SEP-07

23-SEP-07

23-SEP-07

Z.-SEP-07

23-SEP-07

23-SEP-07

24-SEP-07

27-SEP-07

7 -SEP-07

27-SEP-07

27-SEP-07

27-SEP-07

BACKGROUND-tKE 1.I1H ANDERSON

~N 0R TH-P Si'DE

RADON 05-ABANDONEDOMINE NEAR

N BD

LOCATITON:,4" DEWEY

. '1,ir * : , '-",' .,LOCAT r ON:ý3 BEAVER!, CRE EK(-,RANC .
{-LNO- ~GL COVER)

RANCH ."

LOCATION 7 HECK'"S. RANCH

BACKGROUND-KEITH ANDERSON

83 9 0

39b

60 )-,o

47- .5

117.8

~2)
0!d. Riepeaae , j -

A2130 'c '
I . -j

RAGE- AE I. 1F z



ENVIRONrMETAL RESTORATION 9RP
AT-T: KEN BAKER
ý80O9- WASHiNGTON' NE
.S I .TE -t50
ALB-UQU'ERQUE, NM 87113

Radon Monitoring Report

Acct. No. Loo5a¶

LANDAIJER
Lftfd ::pf.lic-2.g~ S Rokiad -Glen -bd, Illinois: 664251f596

-TcIdjhond! (800) 52848327 Facsimnile: (7018) 755M7048'

b~iedtor =neto01clor Slarln§ ndig I Exposure1  Avg a
Nuniber Type Vale Dale, PCIIIOw Cmens-daysf CgoneRada

`46,9.0437,-DR NF *15-AUG-07 27-SEP-67 'LOCATION Z-MRS PF!EN.CER1S' 93.

-4;1,~a38,DF(NF '15-AUJG-07 -23-SEP-07 ýtR071:OWYOMING: L"N' -u

A43SP07rAC KO LLENJCK'HUS 1:j q
',tC83 ~ RNF 16-AUG--ý07 2-E-74AA- ~ kl 6S'

.4 O08-40 DRNF 19-AUG-07 22--SEP-07 RADuW~06-RODLLFRONT-ARE`A11. 3

-4ý60'68A'i DRNF 17--AUtG-C7 '27-SEP--07 LOCATION 6-OLD SCHOOLHOUSE 10 6 .'17

f4O,-b RNF .15-AUG-07 27-SEP-07 LOCATION 5-PINK 2-STORY 93-t2
HOUSE

kj4i (23, (3) -qi)
9* A~oo2o' 

1 e~l ie 'nooeo
PAGE 2 OF 2



Radon Monitoring Report
EN[ýNETL. RE STOR ATIO0N GRP.

*.ATTN: XEN DBAKER*,
89809' .WASH~IMTON 'N

ALBUQUjE.RQUE,i NM a7113

LANDAUER
L~zi~iu&'I~*. M66~ec Ra

TO~pi6i~ (800 82-37F~iic' ?~0

Acct. No.

8 RN-07 261 72

B MECH RANCH-LOC 7 Iss. 9-!ý

B ENGLEBERT RANCH-LOC. 5'. 128..21

B SCHOOL-LUC 6 122.6'1,

B ANDERSON-BKG-" 198..9

VVG A2-1380 04-MAR-68S I-FEB-08 'I 'PAC AE' -1 OF" 2.



Radon-M~onitoring Report
E NVIlR6W~EN74TAL RESTORATiON 'GRO
A-04." KEN.- SANkE.R
B669 WASHINGTON NE
SUITE i50
ALBUOUERQUE, NM- 87113

LAND UER
Lifnlau~r, Inc. 2 Science RadGlenwood" 'Ilinois 604-2ý)`1586

*! Telephonc:.(800) 528-8327 Facsimilc: ,(7" 85.755,64i

Acct. No.Eioiosl

~NiiiDa I ta e Date ;1'ExpeieAg~ a

470:3802 DRNF 27-SEP-07 '01-ýFEB---08 ANDERSON-BK' 1968• 1.5.
4 126,4-Z DRNF' 23 -SEPO7 1i.-FEB-OS ýRN-o6 '10 1.3

,4712'64,:3 DRNF 23--SEP-07 01-FEB-08 RN-08 171

474 2644 DRNF 23-SEP-07 11-FEB-O8 RN-02 '173 .

t "*,I
-O.C Ft~fqtso prom 6 90f-116 dt oi71vý

VI A21360 04-MRO* 15-FEB-08 '1 PAGE 2.OF 2



Appendix C

Radon Flux Measurement Documentation



o
:•l :Radon Flux Canister Data Log

0 0
Site: .- ,-c j o

Page: I of,*-/w

11W

LoIatioin. Canister
-Number I Number

Deployment Date Deployment Time Retrieval Date
(mmlddlyy) (24:00) (mmlddlyy)

Retrieval Time
(24:00)

NotesiComments

r

I-1ý - - - - - ,5& A 'd

5 __ ___9_ A¶:2 -____63__ _ __ __ _

7 ______ _____ ,oo _ _ _ _ _ __ _ _ _ _ _ _

10

'12

13

14

15.

16

17
18

'20

21

22

23.

24

!25

EnvironmentalRestoration Group, Inc.
8866§,ashington St.. NE * Suite 150
AIbuquerque;:NM 87113

ERG-Radon Flux Data Log,
(505) 298-4224

www, ERGoffice.com



4RG Radon Flux Canister Data Log
Site: -- -, k

7 7 7 1

Location
Number

Canister Deployment Date Deployment Time
Number (mmlddlyy) (24:00)

Retrieval Date
(mmldd/yy)

Retrieval Time
(24:00)

Page: 1 6f4'

Notes/Comments

1 L. o,/2'o 08'S 091/0.

2 09/7:7 C,4 A'-

3 096/-7./- f0:/

4 09 O:31 - K o/7 --b I?2'AO- B02

5 1; 41*~0-; /0,15________ M:3 ~ A~A '?/S

6 63 0,/: ________ 111 1/ Q-a/

7 to 5 11912610,- t____&0___-1 __Z ?0.-2? _ ________________

-8 /102 0912/.;to &39* 1*2~A 7 _____

12

13

14

15

16

17.

18

19

20

21

22

23

24

25

Environmental Restoration Group, Inc.
8809 Washington St. NE * Suite 150
Albuquerque, NM 87113

ERG Radon Flux Data Log
(505) 298-4224

www.ERGoffice.com



Radon-222.Canister Chain of Custody Record page / of' /

Facility
Pile or Stack Name
Area of Pile or Stack
Field Representative

41lA

t4. waAe

DaolovmentlRetrieV2I Record

Deployment .Retrival
Date 4 L i-42
Rel.Humld. j: i '-I ..... 'f't .
Bar. Press 2A.so,,.. o -
Temp. (F) -,-- .-1o i at -113

'l'V iu.Wkf -10 .--# L I.,I li, > iJ• 1... .1

lem

101

102

103

104

105

106

107

108

109

110
111'

112

113

114

Location
ID or Coordinates.. anister Deployment Retrieval

Descriptio North -East umber Time By Time By Comments

ftvA - 'z 4LLs~ssn qqmIq2,~3o 4L fs s OS O O~nZ.rL

i;A OstS4 N3. t! i oo'di, 61"- V 0 0909• / 934•
or.(:Vl bt NI~ tqL£ q q ttq O93q ______._____i__________________,r___

rFA SIS WS 1- -1 too1Si
0 1  

OS r _____

?;:A- ski q qqL1Jo.s,3 q 0 itoS IO //

rCustody Transfer Record

Items Reliquished Date Time Aeeepted Dale "'m//~

,( - io 4- 4.. ! /,/o 4 • o /'.lo _0--5 1---_T



Radon FluxMeasuremenls. 
RF



Radon FluxMeasuiemenis
S ____

j 6C nister 1  LAh S 12 n Owun t~I y C..do nerr I rrw I~ck I'(nrai I~ k .tLE I-u j1-lux, Effan(iDsirf

Ds!i ci2~ 1 flie c J fMe ,~ D ji Time. 11m (wr) Jlime se) j ,ý Emi F 1rcr unv. ýEns ,, f~ ii cy lArf~ir(na) J, p'Otms, I.OOSD. O

11D '~Yz_ _

___ _ _ _ __ ___ - __ _ __ __ _ __ __

go~~I z_ 3___ ___ _ _

_ z L/_ --

___ _ w _ - _ __ _

__ 22d __ _

__ _ _ _ __ il _ _

_______ ______ ___ _____I___ ___ _________ ____ _-______ _____ __z_______

o~ c~4~
I7/C ylý,77 J



4 44 - ýý Z- -,( , *
Radon Flux Measurements , .,.1- LrA,-• ,sD,

1*ra 7~ -4 -

:CnisIct ,ib.' 1 SlanCnunl
I~cioy DJriy Retrieve

Ret, •,ve I Collecti o n co , I ,P.ak B, r C.ni.,i,
" 1 -.e "me cl ;tn h In¢l•w.-- i.F'f I Effudcncv AcIiviy(nO) I-lux luxa Irms

pO tm 2, I,0 ;O D. gl/m2id

fzf/. I7ZZ Z qI1U/07 OOS' fl~l4q (000 ____C)

____ o'~ /<o~K ~L~4i gq~ 1 Ob _ _ _ _ _ _

4I (3/o /21/ q - Z4 I 11-L-;o 3~f0 >/ (_ _ _ _ __ _ _ _ _ _ _

_____~~~ _4/01 64 _ 11211 102LL [L L _ ____0_

__ 0 ~~ 135'0 100? o? _ ___ 
- _ __ _ _

~~,T/U 4) ii__ _



fPOwtERTECh (USA) INc.

APPENDIX 6.1-B

TVA GROUNDWATER DATA





Table C-2. Historic Water-Quality Data From Well #7

Analyte 6/15/1979 8/10/1979 9/12/1979

Alkalinity (mg/L) 191 171

Arsenic (mg/L) <0.01 <0.01

Bicarbonate as HCO3 (mg/L) 159 37

Boron (mg/L) <1 < 1

Calcium (mg/L) 33 38

Carbonate (mg/L) 36 84

Cation/Anion Balance (%) -73.2 -64.9

Chlorine (mg/L) 18 6

Conductivity (umhos) 1350 1325

hardness (mg/L) 153 182

Iron (mg/L) 0.48 0.5

Lead (mg/L) <0.05 <0.05

Magnesium (mg/L) 17 21

Manganese (mg/L) 0.04 0.03

Nitrogen (mg/L) 2.3 0.39

pH 8.3 8.7

Phosphate (mg/L) <0.01 <0.01

Potassium (mg/L) 15 14

Radium 226 (pCi/L) 1

Selenium (mg/L) <0.01 <0.01

Silicon (mg/L) 6.6 6.4

Sodium (mg/L) 307 277

Sulfate (mg/L) 600 600

Total Dissolved Solids (mg/L) 1104 1058

Total Suspended Solids (mg/L) 1.2 3.2

Uranium (ug/L)

Vanadium (mg/L) <0.05 <0.05

Zinc (mg/L) 0.08 0.08







Table C-5. Historic Water-Quality Data From Well #16

Analyte 7/22/1981 10/19/1981 4/12/1982

Alkalinity (mg/L) 157 156 144

Arsenic (mg/L) 0.005 <0.005 <0.005

Bicarbonate as HCO3 (mg/L) 157 156 144

Boron (mg/L)

Calcium (mg/L) 130 130 128

Carbonate (mg/L)

Cation/Anion Balance (%)

Chlorine (mg/L) 7 7 6

Conductivity (umhos) 1150 1160 1175

hardness (mg/L) 540 520 528

Iron (mg/L) 0.25 0.12 0.05

Lead (mg/L) <0.005 0.015 <0.005

Magnesium (mg/L) 55 51 54

Manganese (mg/L) 0.15 0.17 0.17

Nitrogen (mg/L) <0.1 0.28 0.22

pH 7.32 7.31 7.39

Phosphate (mg/L) <0.03 0.03 <0.03

Potassium (mgIL) 28 24 21

Radium 226 (pCi/L) 4.9 5.38

Selenium (mg/L)

Silicon (mg/L) 14.27 7.5 <2

Sodium (mg/L) 55 45 50

Sulfate (mg/L) 510 494 488

Total Dissolved Solids (mg/L) 894 796 848

Total Suspended Solids (mg/L) 1 1 <1

Uranium (ug/L) 0.007 1.7

Vanadium (mg/L)

Zinc (mg/L) <0.01 0.05 0.07







Table C-8. Historic Water-Quality Data From Well #4002

Analyte [ 9/12/1979 4/12/1982 7/26/1982 7/27/1982 4/11/1983 4/17/1984

Alkalinity (mg/L) 150 144 202 146 146

Arsenic (mg/L) <0.01 <0.005 <0.005 <0.005 <0.005

Bicarbonate as HCO3 (mg/L) 134 144 202 146 146

Boron (mg/L) <1

Calcium (mg/L) 45 46 23 45 46

Carbonate (mg/L) 24

Cation/Anion Balance (%) -62.2 0.99 0.12

Chlorine (mg/L) 8 5 3 6 7

Conductivity (umhos) 1100 1195 1160 1160 1190

hardness (mg/L) 187 90 168 168 184

Iron (mg/L) 2.3 2.6 1.38 8.3 3.35

Lead (mg/L) <0.05 <0.005 <0.005 <0.005 0.005

Magnesium (mg/L) 18 16 10 13 15

Manganese (mg/L) 0.06 0.14 0.1 0.09 0.1

Nitrogen (mg/L) 0.46 0.17 <0.1 0.67 0.91

pH 8.5 7.52 7.51 7.6 7.61

Phosphate (mg/L) <0.01 0.033 <0.03 0.03 <0.03

Potassium (mg/L) 13 10 9 9 9

Radium 226 (pCi/L) 43.36 32.13 32.13

Selenium (mg/L) <0.01 212

Silicon (mg/L) 5.1 <2 3.4 8 7.23

Sodium (mg/L) 191 198 226 212 197

Sulfate (rag/L) 440 448 427 450 440

Total Dissolved Solids (mg/L) 805 766 770 740 784

Total Suspended Solids (mg/L) 1.6 6 2 5 9

Uranium (ug/L) 2.1 5 5

Vanadium (mg/L) <0.05

Zinc (mg/L) 0.01 <0.03 <0.01 <0.03 <0.005





0PoWtEC lSA) Nc.

APPENDIX 6.1-C

NUMBER OF SURFACE WATER SAMPLES COLLECTED
ANALYTICAL METHOD, AND PQL BY CONSTITUENT



P~W ECh US.A) 1nC.

Number of Surface Water Samples Collected, Analytical
Method, and PQL by Constituent

Number of

Samples Analytical
Constituent, Unit Analyzed Method PQL'

Microbiological

Bacteria, Fecal Coliform (cfu/100ml) 81 A9222 D 2

Major Anions and Cations
Anions (meg/L) 81 A1030 E

Bicarbonate as HCO3 (mg/L) 81 A2320 B 5

Carbonate as C03 (mg/L) 81 A2320 B 5
Sulfate (mg/L) 81 E300.0 36
Chloride (mg/L) 82 E300.0 I
Fluoride (mg/L) 81 E300.0 0.1
Nitrogen, Nitrate as N (mg/L) 81 E300.0 0.1

Cations (me /L) 81 AI1030 E
Ammonia as N (mg/L) 61 A4500-NH3 G I1_
Sodium-Dissolved (mg/L) 66 E200.7 0.8

Calcium-Dissolved (mg/L) 66 E200.7 0.5
Magnesium-Dissolved (mg/L) 66 E200.7 0.5

Potassium-Dissolved (mg/L) 66 E200.7 0.5

Silica-Dissolved (mg/L) 66 E200.7 0.5

General Water Quality Indicators
Alkalinity-Total as CaCO3 (mg/L) 81 A2320 B. 5
Anion/Cation Balance (+ 5) (%) 81 A1030 E

Conductivity @ 25 C (umhos/cm) 81 A2510 B 5
pH 81 A4500-H B 0.01
Sodium Adsorption Ratio (meg/L) 61 calculated 0.1
Solids-Total Dissolved TDS (mg/L) 81 A2540 C 5
Solids-Total Dissolved, CaIc. (mg/L) 81 A1030 E 5
TDS Balance (0.80 - 1.20) (dec.%) 81 A1030 E
Solids-Suspended Sediment SSC (mg/L) 81 D3977 5

Solids-Total Suspended TSS (mg/L) 81 A2540 D 5

Metals, Dissolved

Aluminum-Dissolved (mg/L) 66 E200.7 0.1
Arsenic-Dissolved (mg/L) 66 E200.8 0.001
Barium-Dissolved (mg/L) 66 E200.7 0.1
Boron-Dissolved (mg/L) 66 E200.7 0.1

Cadmium-Dissolved (mg/L) 66 E200.8 0.005
Chromium-Dissolved (mg/L) 66 E200.7 0.05
Copper-Dissolved (mg/L) 66 E200.8 0.01
Iron-Dissolved (mg/L) 66 E200.7 0.03
Lead-Dissolved (mg/L) 66 E200.8 0.001
Manganese-Dissolved (mg/L) 66 E200.7 0.01
Mercury-Dissolved (mg/L) 66 E200.8 0.001

Molybdenum-Dissolved (mg/L) 66 E200.7 0.1



WPWE t R ( T SA I

Number of Surface Water Samples Collected, Analytical
Method, and PQL by Constituent (cont.)

Number of
Samples Analytical

Constituent, Unit Analyzed Method PQL1

Selenium-Dissolved (mg/L) 66 A3114 B 0.001

Selenium-IV-Dissolved (mg/L) 61 A3114 B 0.001

Selenium-VI-Dissolved (mg/L) 61 A3114 B 0.001
Silver-Dissolved (mg/L) 66 E200.8 0.005

Thorium 232-Dissolved (mg/L) 66 E200.8 0.005

Uranium-Dissolved (mg/L) 70 E200.8 0.003

Vanadium-Dissolved (mg/L) 66 E200.7 0.1

Zinc-Dissolved (mg/L) 66 E200.7 0.01

Metals, Suspended

Thorium 232-Suspended (mg/L) 81 E200.8 0.001

Uranium-Suspended (mg/L) 81 E200.8 0.0003

Metals, Total

Aluminum-Total (mg/L) 66 E200.7 0.1

Arsenic-Total (mg/L) 81 E200.8 0.001
Barium-Total (mg/L) 81 E200.7 0.1

Boron-Total (mg/L) 81 E200.7 0.2
Cadmium-Total (mg/L) 81 E200.8 0.005

Calcium-Total (mg/L) 57 E200.7 1

Chromium-Total (mg/L) 81 E200.7 0.05

Chromium-Hexavalent (mg/L) 66 A3500-Cr B
Chromium-Trivalent (mg/L) 66 calculated 0.01

Copper-Total (mg/L) 81 E200.7 0.01

Iron-Total (mg/L) 81 E200.7 0.03

Lead-Total (mg/L) 81 E200.8 0.001

Magnesium-Total (mg/L) 57 E200.7 0.5

Manganese-Total (mg/L) 81 E200.7 0.01
Mercury-Total (mg/L) 91 E245.1 0.001
Molybdenum-Total (mg/L) 81 E200.7 0.1

Nickel-Total (mg/L) 81 E200.7 0.05

Potassium-Total (mg/L) 57 E200.7 0.5

Selenium-Total (mg/L) 81 A3114 B 0.002

Selenium-IV-Total (mg/L) 66 A3114 B 0.001

Selenium-VI-Total (mg/L) 66 A3114 B 0.001
Silica-Total (mg/L) 57 E200.7 0.5

Silver-Total (mg/L) 81 E200.8 0.005

Sodium-Total (mg/L) 57 E200.7 0.5
Thorium 232-Total (mg/L) 73 E200.8 0.005

Uranium-Total (mg/L) 81 E200.8 0.0003
Vanadium-Total (mg/L) 81 E200.7 0.1

Zinc-Total (mg/L) 81 E200.7 0.01



POQT~ (S)IC
Number of Surface Water Samples Collected, Analytical

Method, and PQL by Constituent (concl.)

Number of
Samples Analytical

Constituent, Unit Analyzed Method PQL'
Lead 210-Dissolved (pCi/L) 46 E909.OM 1
Lead 210-Suspended (pCi/L) 46 E909.OM 1

Lead 210-Total (pCi/L) 37 E909.OM 1
Polonium 210-Dissolved (pCi/L) 46 RMO-3008 I
Polonium 210-Suspended (pCi/L) 46 RMO-3008 1

Polonium 210-Total (pCi/L) 37 RMO-3008 1
Radium 226-Dissolved (pCi/L) 63 E903.0 0.2
Radium 226-Suspended (pCi/L) 70 E903.0 0.2

Radium 226-Total (pCi/L) 73 E903.0 0.2
Thorium 230-Dissolved (pCi/L) 70 E907.0 0.2
Thorium 230-Suspended (pCi/L) 70 E907.0 0.2
Thorium 230-Total (pCi/L) 61 E907.0 0.2
Gross Alpha-Total (pCi/L) 81 E900.0 I
Gross Beta-Total (pCi/L) 81 E900.0 2

Gross Gamma-Total (pCi/L) 66 E90 1.1 20
'PQL = Practical Quantitation Limit. The concentration that can be reliably measured within
specified limits during routine laboratory operating conditions, below which results are
reported as "less than reporting limit". The contracting laboratory uses the PQL as the
reporting limit.
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POWERTECh (USA) kc.

Appendix 6.1-D
Water Quality Data from CHRO1

CHRO1

Parameters 7/31/2007 9/512007* 9/5/2007" 9/26/2007 10/17/2007 11/19/2007 3/9/2008 4/16/2008 5/26/2008 6/17/2008 Average

A/C Balance (± 5) (%) 0.0317 -2.1 -2.45 -4.68 -0.301 -0.593 -4.49 -1.81 1.47 6.05 -0.89

Alkalinity-Total as CaCO3 (mg/L) 310 196 198 248 320 322 92 248 80 272 229

Aluminum-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Aluminum-Total (mg/L) 0.6 0.1 8.4 0.05 94.7 5.1 18.2

Ammonia (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Anions (meq/L) 83.7 47.9 49 91.5 95.6 105 20.8 86.1 3.51 30.3 61.3

Arsenic-Dissolved (mg/L) 0.001 0.0005 0.0005 0.001 0.0005 0.001 0.0008

Arsenic-Total (mg/L) 0.001 0.002 0.002 0.002 0.002 0.0005 0.004 0.001 0.024 0.003 0.0042

Bacteria, Fecal Coliform (cfu/100ml) 8 160 150 76 4 1 20 1 2100 16 254

Barium-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Barium-Total (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.8 0.1 0.13

Bicarbonate as HCO3 (mg/L) 378 234 236 302 390 393 112 302 98 332 278

Boron-Dissolved (mg/L) 0.3 0.2 0.1 0.3 0.1 0.2 0.20

Boron-Total (mg/L) 0.4 0.6 0.61 0.34 0.2 0.2 0.05 0.2 0.05 0.2 0.29

Cadmium-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Cadmium-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Calcium-Dissolved (mg/L) 398 411 155 370 29.7 161 254

Calcium-Total (mg/L) 366 186 191 344 160 366 62 175 231

Carbonate as C03 (mg/L) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Cations (meg/L) 83.8 45.9 46.7 83.3 95 104 19 83.1 3.61 34.2 59.9

Chloride (mg/L) 125 74 74 138 166 176 249 156 2 78 124

Chromium-Dissolved (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Chromium-Hexavalent (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Chromium-Total (mg/L) 0.025 0.025 0.025 0,025 0.025 0.025 0.025 0.025 0.19 0.025 0.042
Chromium-Tvalent (mg/L _0.005 0.005 0.005 0.005 0.005 0.005 0.005

Conductivity @ 25 C (umhos/cm) 6580 3990 4030 6450 6940 7530 1860 6600 367 2770 4712

Copper-Dissolved (rag/L) I 1 0.005 0.005 0.005 0.005 0.005 0.005 0.005

I



Po'w~IiTEch (USA) INC.

CHRO1

Parameters 7/31/2007 9/5/2007* 91512007" 9126/2007 10/17/2007 11/19/2007 3/912008 4/16/2008 5/26/2008 6/17/2008 Average

Copper-Total (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0.01 0.005 0.1 0.005 0.015

Fluoride (mg/L) 0.3 0.4 0.4 0.1 0.3 0.3 0.4 0.05 0.4 0.7 0.3

Gross Alpha-Total (pCi/L) 16.9 15.9 16.7 33.8 34.2 27 5.1 5.7 29.1 35.3 22.0

Gross Beta-Total (pCi/L) 21.9 18.6 1 21.9 21.3 1 4.8 -9.2 22.1 15.5 11.9

Gross Gamma-Total (pCi/L) 1070 10 10 0 0 0 182

Iron-Dissolved (mg/L) 0.03 0.06 0.015 0.015 0.05 0.015 0.031

Iron-Total (mg/L) 0.15 0.66 0.71 1.1 0.95 0.61 9.12 0.49 88.3 2.99 10.51

Lead 210-Dissolved (pCi/L) 0.5 3.2 0.5. 0.5 1.2

Lead 210-Suspended (pCi/L) 0.5 0.5 0.5 4.4 1.5

Lead 210-Total (pCi/L) 0.5 0.5 5 2.0

Lead-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Lead-Total (mg/L) 0.0005 0.001 0.001 0.0005 0.0005 0.0005 0.008 0.0005 0.118 0.003 0.0134

Magnesium-Dissolved (mg/L) 189 201 36 175 9 65.8 113

Magnesium-Total (mg/L) 188 92 94 172 38.4 171 37.3 70.5 108

Manganese-Dissolved (mg/L) 2.75 3.01 0.05 0.68 0.005 0.04 1.09

Manganese-Total (mg/L) 1.13 0.2 0.21 0.25 2.94 2.66 0.33 0.68 1.19 0.38 1.00

Mercury-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Mercury-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.00055 0.00055 0.00005 0.00005 0.0004

Molybdenum-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Molybdenum-Total (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Nickel-Dissolved (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nickel-Total (mg/L) 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.08 0.025 0.031

Nitrogen, Nitrate as N (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.4 0.05 0.4 0.05 0.12

pH 7.83 8.3 8.26 8.2 7.57 7.63 7.78 8.03 7.81 8.29 7.97

Polonium 210-Dissolved (pCi/L) 0.5 1.6 1.7 0.5 1.1

Polonium 210-Suspended (pCi/L) 0.5 0.5 2.3 4.1 1.9

Polonium 210-Total (pCi/L) 0.5 4 4.6 3.0

Potassium-Dissolved (mg/L) 15 15 5 26 6 12 13

Potassium-Total (mg/L) 19 15 15 17 6.7 22.1 27.4 13.2 16.9

Radium 226-Dissolved (pCi/L) 0.1 0.5 0.2 0.3 0.06 0.2 0.2

2



POWERITEch

CHROI

Parameters 7/31/2007 9/5/2007* 9/5/2007" 9/26/2007 10/17/2007 11/19/2007 3/9/2008 4/16/2008 5/26/2008 6/17/2008 Average

Radium 226-Suspended (pCi/L) 0.1 0.1 0.6 1.2 -0.1 4 1-0.9 0.7

Radium 226-Total (pCi/L) 0.1 0.1 0.1 0.1 0.6 1.5 0.1 4.1 -0.72 0.7

Selenium-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0025 0.0005 0.0008

Selenium-IV-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Selenium-IV-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Selenium-Total (mg/L) 0.002 0.002 0.002 0.003 0.0005 0.0005 0.001 0.0005 0.0005 0.0005 0.0013

Selenium-VI-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Selenium-VI-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Silica-Dissolved (mg/L) 13 12.4 5.6 6.4 2.6 6.1 7.7

Silica-Total (mg/L) 7.2 7.8 8.1 8.6 45.4 6.3 63.5 18.1 20.6

Silver-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Silver-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Sodium Adsorption Ratio (SAR) (meg/L) 14 15 3.5 12 1.2 7.9 8.93

Sodium-Dissolved (mg/L) 1360 1530 189 1140 28 471 786

Sodium-Total (mg/L) 1140 657 665 1180 191 1140 30 509 689

Solids-Suspended Sediment SSC (mg/L) 53 49 56 34 6170 10 424 5 4840 102 1174

Solids-Total Dissolved Calculated (mg/L) 5590 3160 3230 5970 6370 7040 1280 5720 219 2060 4064

Solids-Total Dissolved TDS (mg/L) 5900 3200 3200 5900 6500 7100 1300 5700 400 2200 4140

Solids-Total Suspended TSS (mg/L) 54 54 57 35 12 8 400 8 4400 110 514

Sulfate (mg/L) 3550 2010 2060 3970 4060 4520 572 3690 86 1090 2561

TDS Balance (0.80 - 1.20) (dec.%) 1.06 1.02 0.99 0.98 1.03 1 0.98 0.99 1.84 1.07 1.10

Thorium 230-Dissolved (pCi/L) 0.1 0.1 0.1 0.1 0.3 0.1 0 0.114

Thorium 230-Suspended (pCi/L) 0.1 0.9 3.8 0.8 0.2 2 0 1.1

Thorium 230-Total (pCi/L) 0.1 3.8 0.8 0.5 2.1 0.08 1.2

Thorium 232-Dissolved (pCi/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Thorium 232-Suspended (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.005 0.0005 0.017 0.0005 0.0026

Thorium 232-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.046 0.0025 0.007

Uranium-Dissolved (mg/L) 0.0149 0.0308 0.031 0.0034 0.0324 0.0024 0.0177 0.019

Uranium-Suspended (mg/L) 0.00015 0.0012 0.0012 0.00015 0.00015 0.0006 0.002 0.0006 0.0038 0.00015 0.0010

Uranium-Total (mg/L) 0.0223 0.0142 0.0142 0.015 0.032 0.0316 0.0043 0.0365 0.0119 0.0214 0.020

3



Pý bCWjt, j t -(USA)7ic

CHRO1

Parameters 7/31/2007 91512007* 9/5/2007* 9126/2007 10/17/2007 11/19/2007 3/9/2008 4/16/2008 5/26/2008 6/17/2008 Average

Vanadium-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Vanadium-Total (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.3 0.05 0.08

Zinc-Dissolved (mg/L) 0.005 0.02 0.005 0.005 0.005 0.005 0.008

Zinc-Total (mg/L) 0.005 0.005 0.005 0.005 0.005 0.02 0.05 0.005 0.46 0.02 0.058

* Replicate

4
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Water Quality Data from CHR05

CHR05

Parameters 7/3112007 9/5/2007 9126/2007 10/17/2007 11119/2007 12/111/2007 1/11/2008 2/12/2008 3/9/2008 4/14/2008" 4/14/2008' 5/2612008 6/17/2008 Average

A/C Balance (± 5) (%) 1.77 -3.85 -0.328 0.765 -1.58 -3.9 2.85 -5.77 2.67 -1.29 -3.76 -9.14 5.94 -1.20

Alkalinity-Total as CaCO3
(mg/L) 200 214 324 352 180 182 234 246 92 164 168 90 224 205

Aluminum-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05. 0.05 0.05 0.05

Aluminum-Total (mg/L) 0.2 0.1 0.05 0.05 0.05 8.8 0.4 0.4 170 5.3 18.5

Ammonia (mg/L) 0.05 0.05 0.05 0.05 0.1 0.05 0.05 0.05 0.05 0.05 0.06

Anions (meg/L) 57.1 59 88.4 99.1 78 50.6 45.6 48.1 18.1 57.4 63.4 6.07 38.6 54.6

Arsenic-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.001 0.0006

Arsenic-Total (mg/L) 0.001 0.001 0.001 0.001 0.001 0.0005 0.0005 0.0005 0.003 0.002 0.002 0.029 0.004 0.0036

Bacteria, Fecal Coliform
(cfu/looml) 180 290 8 200 26 6 2 1 32 1 1 3500 28 329

Barium-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Barium-Total (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.9 0.10 0.12

Bicarbonate as HCO3
(mg/L) 244 261 395 429 219 222 285 300 112 200 205 110 273 250

Boron-Dissolved (mg/L) 0.4 0.4 0.2 0.3 0.2 0.1 0.2 0.2 0.05 0.2 0.23

Boron-Total (mg/L) 0.4 0.54 0.39 0.3 0.3 0.2 0.2 0.2 0.1 0.2 0.2 0.1 0.3 0.26

Cadmium-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Cadmium-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Calcium-Dissolved (mg/L) 492 389 441 525 496 152 407 457 34.3 234 363

Calcium-Total (mg/L) 311 270 422 515 526 148 430 418 70.8 254 336

Carbonate as C03 (mg/L) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Cations (meg/L) 59.2 54.6 87.8 101 75.6 46.8 48.2 42.9 19.1 55.9 58.8 5.05 43.5 53.7

Chloride (m /L) 386 344 221 269 912 509 258 250 232 780 861 17 337 414

Chromium-Dissolved (mg/L) 0.005 0.005 0.005 0.005 0.025 0.005 0.005 0.005 0.005 0.005 0.007

Chromium-Hexavalent
(mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.009 0.0025 0.0032

Chromium-Total (mg/L) 0.025 0.025 0.025 0,025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.19 0.025 0.038

Chromium-Trivalent (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Conductivity @ 25 C
(umhos/cm) 4980 4630 6590 6910 6090 4080 3510 3320 1810 5150 5150 537 3570 4333
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CHR05

Parameters 7/31/2007 9/5/2007 9/26/2007 1011712007 11119/2007 12111/2007 111112008 2/112/2008 3/9/2008 4/14/2008" 4/14/2008* 5/26/2008 6/17/2008 Average

Copper-Dissolved (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Copper-Total (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.100 0.005 0.012

Fluoride (mg/L) 0.5 0.4 0.2 0.3 0.4 0.4 0.4 0.5 0.4 0.05 1 0.4 0.5 0.4

Gross Alpha-Total (pCi/L) 16.7 9.7 25.6 23.2 16.8 24.9 19.3 15.7 4 19.8 19.9 29.8 29.9 19.6

Gross Beta-Total (pCi/L) 18.7 1 9.8 11.1 38 12.5 10.8 7.6 4.8 10.2 -0.1 22.4' -1.7 11.2

Gross Gamma-Total (pCi/L) 1140 967 10 10 10 10 0 0 40.1 0 219

Iron-Dissolved (mg/L) 0.15 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.05 0.015 0.032

Iron-Total (mg/L) 0.09 0.25 0.39 0.84 0.24 0.13 0.06 0.1 6.92 0.36 0.43 108 3.41 9.32

Lead 210-Dissolved (pCi/L) 0.5 6.6 0.5 5.9 0.5 0.7 2.5
Lead 210-Suspended
(pCi/L) 0.5 3 0.5 0.5 22 11.2 6.3

Lead 210-Total (pCi/L) 0.5 0.5 5.9 22 12 8.2

Lead-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Lead-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.006 0.0005 0.0005 0.11 0.002 0.0095
Magnesium-Dissolved .
(mg/L) 380 164 109 136 113 34.2 127 127 10.1 84.9 129

Magnesium-Total (mg/L) 168 151 330 132 115 35.3 138 134 44.8 92.4 134
Manganese-Dissolved
(mg/L) 1.53 0.16 0.07 0.07 0.12 0.04 0.59 0.59 0.005 0.16 0.33

Manganese-Total (mg/L) 0.12 0.48 0.58 1.69 0.23 0.1 0.13 0.12 0.21 0.73 0.73 1.39 0.53 0.54

Mercury-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Mercury-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.00055 0.0008 0.00055 0.00005 0.00005 0.0005
Molybdenum-Dissolved
(mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Molybdenum-Total (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Nickel-Dissolved (mg/L) 0.005 0.005 0.01 0.005 0.025 0.005 0.005 0.005 0.005 0.005 0.008

Nickel-Total (mg/L) 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.100 0.025 0.031
Nitrogen, Nitrate as N
(mg/L) 0.05 0.05 0.05 0.05 0.05 0.3 0.4 0.6 0.5 -..0.05 0.05 0.4 0.05 0.2

pH 7.98 8.08 8.09 7.74 7.95 7.90 7.82 7.78 7.67 8.10 8.04 7.78 8.30 7.94
Polonium 210-Dissolved
(pCi/L) 0.5 0.5 1.5 2.4 0.5 -0.3 0.9
Polonium 210-Suspended
(pCi/L) 0.5 0.5 1.3 0.5 0.5 3.8 1.2

Polonium 210-Total (pCi/L)I 1 0.5 1 2.8 3.4 0.5 3.5 1 2.1
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CHRO5

Parameters 7131/2007 9/512007 9126/2007 10117/2007 11/19/2007 12111/2007 1/1112008 2/12/2008 3/9/2008 4/14/2008" 4/14/2008* 5126/2008 6/1712008 Average

Potassium-Dissolved (mg/L) 18 12 6 7 5 6 8 8 6 10 9

Potassium-Total (mg/L) 13.3 14 19 6.2 5.1 6.9 8.4 9.6 31.5 11.7 12.6

Radium 226-Dissolved
(pCi/L) 0.1 0.1 0.1 0.1 0.1 0.07 0.1 0.1 1.4 0.2 0.2

Radium 226-Suspended
(pCi/L) 0.1 0.1 0.1 0.1 0.1 0.1 1.8 0.3 0.5 3.8 -0.7 0.6

Radium 226-Total (pCi/L) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 1.8 0.4 0.5 5.1 -0.48 0.7

Selenium-Dissolved (mg/L) 0.0005 0.0005 0.002 0.003 0.002 0.002 0.0005 0.0005 0.0025 0.0005 0.0014

Selenium-IV-Dissolved
(mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Selenium-IV-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Selenium-Total (mg/L) 0.001 0.002 0.003 0.0005 0.0005 0.001 0.003 0.003 0.002 0.0005 0.0005 0.0005 0.0005 0.0014

Selenium-VI-Dissolved
(mg/L) 0.0005 0.0005 0.002 0.002 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0008

Selenium-VI-Total (mg/L) 0.0005 0.0005 0.001 0.003 0.002 0.002 0.0005 0.0005 0.0005 0.0005 0.0011

Silica-Dissolved (mg/IL) _ 10 4.4 10.4 14.1 14 5.6 3.4 3.4 2.9, 4.7 7.3

Silica-Total (mg/L) 7.4 7.8 11 13.5 16.6 48.3 5.4 5.6 56.4 17.6 19.0

Silver-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Silver-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Sodium Adsorption Ratio
(SAR) (meg/L) 8.4 10 4 2.5 2.1 3.8 6.3 6.2 2.1 8 5.34

Sodium-Dissolved (mg/L) 1020 974 360 245 200 197 572 580 54 564 477

Sodium-Total (mg/L) 678 652 897 248 196 196 634 630 58 601 479

Solids-Suspended Sediment
SSC (mg/L) 7 6 18 7040 17 8 2.5 11 197 15 18 4840 91 944

Solids-Total Dissolved
Calculated (mg/L) 3710 3730 5720 6450 4900 3100 2920 2950 1160 3540 3860 365 2560 3459

Solids-Total Dissolved TDS
(mg/L) 4100 3700 6500 7200 5200 3300 3200 2900 1200 3700 3800 340 2800 3688

Solids-Total Suspended
TSS (mg/L) 14 6 23 8 16 7 2.5 9 220 19 20 4900 95 411

Sulfate (mg/L) 2030 2160 4160 4060 2340 1570 1610 1730 463 1540 1710 180 1180 1903

TDS Balance (0.80 - 1.20)
(dec.%) 1.1 1 1.13 1.11 1.06 1.07 1.1 1 1.04 1.06 0.99 0.94 1.07 1.05

Thorium 230-Dissolved
(pCi/L) 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0 0.1 0.1 0 0.091

Thorium 230-Suspended
(pCi/L) 0.1 0.6 0.1 0.1 0.1 0.3 1.4 0.1 0.3 2.2 -0.1 0.5

Thorium 230-Total (pCi/L) 0.1 0.1 0.1 0.1 0.2 1.5 0.1 0.4 2.3 -0.04 0.5
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CHRO5

Parameters 713112007 9/5/2007 9/26/2007 10/17/2007 111/19/2007 12/11/2007 1/111/2008 2/12/2008 3/912008 4/1412008* 4/14/2008* 5/26/2008 6117/2008 Average
Thorum 232-Dissolved
(pCi/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025
Thorium 232-Suspended
(mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.003 0.0005 0.0005 0.035 0.0005 0.0033

Thorium 232-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.046 0.0025 0.006

Uranium-Dissolved (mg/L) 0.0346 0.0368 0.0151 0.0125 0.015 0.0143 0.0039 0.0134 0.0135 0.0028 0.0139 0.016

Uranium-Suspended (mg/L) 0.00015 0.0003 0.00015 0.00015 0.00015 0.0004 0.00015 0.00015 0.0036 0.0005 0.00015 0.0067 0.00015 0.0010

Uranium-Total (mg/L) 0.011 0.0136 0.0348 0.0378 0.0143 0.0152 0.0158 0.0136 0.0043 0.0141 0.014 0.0122 0.0173 0.017

Vanadium-Dissolved (mg/L) 1 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Vanadium-Total (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.3 0.05 0.07

Zinc-Dissolved (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.01 0.005 0.005 0.006

Zinc-Total (mg/L) 0.005 0.005 0.005 0.005 0.01 0.005 0.005 0.005 0.03 0.005 0.005 0.47 0.02 0.044

Replicate
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Water Quality Data from BVCOI

BVCOI

Parameters 7/24/2007 8/20/2007 9/26/2007 10/17/2007 11/19/2007 12/11/2007" 1211112007* 1/11/2008 3/9/2008 4/14/2008 5126/2008 6/17/2008 Average

A/C Balance (± 5) (%) 0.715 1.06 -4.61 -1.92 -2.71 0.412 -2.7 1.85 3.65 -3.44 0.05 4.51 -0.26

Alkalinity-Total as
CaC03 (mg/L) 134 112 78 112 196 188 184 214 214 160 84 156 153

Aluminum-Dissolved
(mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Aluminum-Total (mg/L) 0.1 0.05 0.2 0.2 0.3 0.3 0.5 99.3 4.3 11.7

Ammonia (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05, 0.05

Anions (meg/L) 15.2 17.4 17.4 71.6 95.3 49.8 52.3 40.8 59.4 63.4 9.42 59.9 46.0

Arsenic-Dissolved (mg/L) 0.001 0.0005 0.002 0.001 0.0005 0.0005 0.0005 0.0005 0.001 0.0008

Arsenic-Total (mg/L) 0.002 0.002 0.002 0.001 0.0005 0.001 0.0005 0.0005 0.0005 0.002 0.048 0.004 0.0053

Bacteria, Fecal Coliform
(cfu/100ml) 68 2500 1 76 30 6 14 16 1 1 5700 44 705

Barium-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.1 0.06

Barium-Total (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 1.1 0.1 0.14

Bicarbonate as HCO3
(mg/L) 163 137 85 137 239 229 224 261 261 195 102 190 185

Boron-Dissolved (mg/L) 0.3 0.6 0.2 0.2 0.2 0.2 0.3 0.2 0.4 0.29

Boron-Total (mg/L) 0.2 0.2 0.21 0.3 0.5 0.2 0.2 0.2 0.2 0.3 0.3 0.4 0.27

Cadmium-Dissolved
(mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Cadmium-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Calcium-Dissolved
(mg/L) 314 379 452 451 499 308 425 75.5 358 362

Calcium-Total (mg/L) 68.4 73 53 506 295 381 132 362 234

Carbonate as C03
(mg/L) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Cations (meg/L) 15.4 17.8 15.9 68.9 90.3 50.3 49.6 42.3 63.9 59.2 9.43 65.6 45.7

Chloride (mg/L) 101 158 141 852 1370 581 610 208 113 973 62 970 512

Chromium-Dissolved
(mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Chromium-Hexavalent
(mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Chromium-Total (mg/L) 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.19 0.025, 0.039
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BVCO11

Parameters 7124/2007 8/20/2007 912612007 10/17/2007 11/19/2007 12/1112007" 12/11/2007" 111112008 3/912008 4/14/2008 5126/2008 6/17/2008 Average

Chromium-Trivalent
(mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Conductivity @ 25 C
(umhos/cm) 1480 1660 1740 5750 7290 4370 4380 3140 5000 5340 908 5140 3850

Copper-Dissolved (mgIL) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Copper-Total (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.11 0.005 0.014

Fluoride (mg/L) 0.7 0.6 0.9 0.5 0.2 0.3 0.4 0.4 0.2 0.05 0.5 0.6 0.4

Gross Alpha-Total (pCi/L) 5.9 7.1 6.6 12 65.8 27.9 25.8 12.6 17.4 15.1 18.2 8.9 18.6

Gross Beta-Total (pCi/L) 10.3 14.7 9.4 2.7 44.4 14.9 5.7 4.1 12.5 -27.1 12.7 -11.1 7.8
Gross Gamma-Total
(pCi/L) 10 10 1310 1120 10 10 0 0 0 274

Iron-Dissolved (mg/L) 0.015 0.18 0.015 0.015 0.015 0.015 0.015 0.015 0.03 0.035

Iron-Total (mg/L) 0.48 0.66 0.61 0.13 0.05 0.25 0.28 0.29 0.44 0.52 137 3.02 12.0
Lead 210-Dissolved
(pCi/L) 0.5 0.5 4.6 11 0.5 0.5 -1 2.4
Lead 210-Suspended
(pCi/L) 0.5 0.5 0.5 3 4.4 0.5 15.3 3.5

Lead 210-Total (pCi/L) 0.5 4.6 14 4.4 0.5 14 6.3

Lead-Dissolved (mq/L) 0,0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0 0.0005 0.0005 0.0005

Lead-Total (mg/L) 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.088 0.002 0.0080
Magnesium-Dissolved
(mg/L) 141 209 110 109 114 129 127 17.2 124 120

Magnesium-Total (mg/L) 29.5 27.8 28 121 127 128 59.8 130 81
Manganese-Dissolved
(mg/L) 0.08 0.23 0.06 0.06 0.05 0.32 0.83 0.005 0.73 0.26

Manganese-Total (mg/L) 0.15 0.11 0.2 0.16 0.18 0.08 0.09 0.09 0.36 0.98 1.82 0.97 0.43
Mercury-Dissolved
(mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Mercury-Total (m /L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.00055 0.00055 0.00005 0.00005 0.0004
Molybdenum-Dissolved
(mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Molybdenum-Total
(mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Nickel-Dissolved (mg/L) 0.005 0.005 0.005 0.01 0.005 0.01 0.005 0.005 0.005 0.006

Nickel-Total (mg/L) 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.15 0.025 0.035
Nitrogen, Nitrate as N
(mg/L) 0.05 0.1 0.05 0.05 0.05 0.3 0.3 0.4 0.05 0.05 0.6 0.05 0.17

pH 8.31 8.8 8.79 7.84 7.77 7.88 7.89 7.68 8.1 8.09 7.69 8.13 8.08
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BVCOI

Parameters 7124/2007 8/20/2007 9/26/2007 10/17/2007 11/19/2007 12/1112007 12/11/200" 1/11/2008 3/9/2008 4114/2008 5/26/2008 6117/2008 Average

Polonium 210-Dissolved
(pCi/L) 0.5 2.6 1.9 1 1.4 0.5 0.3 1.2
Polonium 210-
Suspended (pCi/L) 0.5 0.5 2.5 1.6 1.2 1.4 3 1.5
Polonium 210-Total
(pCi/L) 0.5 4.4 2.6 2.6 1.4 3.3 2.5
Potassium-Dissolved
(mg/L) 15 11 5 6 5 12 10 7 8 9

Potassium-Total (mg/L) 9.5 11.4 11 5.3 11.3 13 37.4 8.8 13.5
Radium 226-Dissolved
(pCi/L) 0.1 0.3 0.1 0.1 0.1 -0.02 0.1 2 -0.02 0.3
Radium 226-Suspended
(pCi/L) 0.1 0.1 0.1 0.4 0.1 0.1 -0.7 0 3.1 -0.9 0.2

Radium 226-Total (pCi/L) 0.1 0.1 0.1 0.1 0.4 0.1 0.1 -0.7 0.1 5.1 -0.95 0.4
Selenium-Dissolved
(mg/L) 0.0005 0.0005 0.002 0.002 0.003 0.0005 0.0005 0.0025 0.0005 0.0013
Selenium-IV-Dissolved
(mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.002 0.0005 0.0007

Selenium-IV-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Selenium-Total (mg/L) 0.002 0.003 0.001 0.0005 0.0005 0.001 0.001 0.003 0.0005 0.0005 0.0005 0.0005 0.0012
Selenium-VI-Dissolved
(mg/L) 0.0005 0.0005 0.002 0.002 0.003 0.0005 0.0005 0.0005 0.0005 0.0011

Selenium-VI-Total (mg/L) 0.0005 0.0005 0.001 0.001 0.003 0.0005 0.0005 0.0005 0.0005 0.0009

Silica-Dissolved (mg/L) 0.5 1.6 11 11 13 6.9 2.1 2.9 2.2 5.7

Silica-Total (mg/L) 2.7 6.2 3.8 14.6 8.2 4.8 51.9 12.9 13.1

Silver-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Silver-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025
Sodium Adsorption Ratio
(SAR) (meq/L) 11 13 4.7 4.5 1.9 10 6.8 2.5 9.9 7.14

Sodium-Dissolved (mg/L) 950 1240 426 412 182 864 625 93 856 628

Sodium-Total (mg/L) 213 263 242 191 876 659 99 902 431
Solids-Suspended
Sediment SSC (mg/L) 19 47 40 4510 20 13 13 12 11 19 4840 59 800
Solids-Total Dissolved
Calculated (mg/L) 967 1120 1090 4520 5860 3110 3210 2610 4070 3840 609 3830 2903
Solids-Total Dissolved
TDS (mg/L) 950 1100 1200 4600 6100 3500 3500 2900 4300 3800 620 4000 3048
Solids-Total Suspended
TSS (mg/L) 27 51 31 2.5 20 10 12 12 12 17 4600 100 408

Sulfate (mg/L) 463 511 568 2180 2540 1430 1510 1470 2490 1570 317 1410 1372
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2POweRiec h (;iUSA): ln~C.

BVC01

Parameters 7/24/2007 8120/2007 9/26/2007 10/1712007 11119/2007 12/111/200/00" 1/11/2008 3/9/2008 4/14/2008 5/2612008 6/1712008 Average
TDS Balance (0.80 -
1.20) (dec.%) 0.98 0.96 1.08 1.02 1.04 1.14 1.1 1.09 1.04 0.99 1.01 1.04 1.04
Thorium 230-Dissolved
(pCi/L) 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.3 0.0 0.1 0.1
Thorium 230-Suspended
(pCi/L) 0.1 0.7 0.1 0.1 0.1 0.1 0.4 0.8 3.4 0.2 0.6
Thorium 230-Total
(pCi/L) 0.1 0.1 0.1 0.1 0.1 0.4 1.1 3.4 0.3 0.6
Thorium 232-Dissolved
(pCi/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025
Thorium 232-Suspended
(mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.013 0.0005 0.0015

Thorium 232-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.04 0.0025 0.006
Uranium-Dissolved
(mg/L) 0.0075 0.0097 0.0182 0.0124 0.0129 0.0134 0.0269 0.0125 0.002 0.0092 0.012
Uranium-Suspended
(mg/L) 0.00015 0.00015 0.00015 0.00015 0.00015 0.00015 0.0004 0.00015 0.0009 0.00015 0.0031 0.00015 0.0005

Uranium-Total (mg/L) 0.004 0.0046 0.0076 0.0097 0.018 0.0142 0.0151 0.0139 0.0262 -0.0127 0.0109 0.0113 0.012
Vanadium-Dissolved
(mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Vanadium-Total (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.4 0.05 0.08

Zinc-Dissolved (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc-Total (mg/L) 0.005 0.005 0.005 0.005 0.03 0.005 0.005 0.005 0.005 0.005 0.54 0.02 0.053

* Replicate
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Water Quality Data from BVC04

BVC04

Parameters 7124/2007 8/20/2007 9128/2007 10117/2007 11/19/2007 12/11/2007 1/11/2008 319/2008" 3/9/2008* 4/14/2008 5/26/2008 6/17/2008 Average

A/C Balance (± 5)(%) 4.79 0.739 -3.55 -4.07 -1.84 -2.15 1.72 3.3 -1.79 -6.02 -1.82 9.39 -0.11

Alkalinity-Total as
CaCO3 (mg/L) 80 106 110 166 176 190 220 118 116 186 84 148 142

Aluminum-Dissolved
(mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Aluminum-Total (mg/L) 2 0.6 0.2 0.1 0.6 9.9 8.3 0.7 61.3 3.2 8.7

Ammonia (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Anions (meg/L) 26.6 14.6 91.7 94.5 67.4 51 41.7 26.1 27.9 91.1 7.96 46.6 48.9

Arsenic-Dissolved (mg/L) 0.001 .0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.001 0.0005 0.0005 0.0007

Arsenic-Total (mg/L) 0.003 0.003 0.002 0.0005 0.001 0.0005 0.001 0.004 0.004 0.003 0.023 0.004 0.004

Bacteria, Fecal Coliform
(cfu/looml) 110 350 12 62 1 10 4 32 36 1 1200 44 155

Barium-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Barium-Total (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.5 0.1 0.09

Bicarbonate as HCO3
(mg/L) 98 129 134 202 215 232 268 144 141 227 102 180 173

Boron-Dissolved (mg/L) 0.5 0.6 0.4 0.2 0.2 0.2 0.1 0.3 0.2 0.4 0.31

Boron-Total (mg/L) 0.2 0.05 0.4 0.6 0.4 0.2 0.2 0.1 0.1 0.4 0.2 0.4 0.27

Cadmium-Dissolved
(mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Cadmium-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Calcium-Dissolved
(mg/L) 288 382 426 449 463 225 220 455 51.5 300 , 326

Calcium-Total (mg/L) 146 77.8 508 217 223 401 81.3 309 245

Carbonate as C03
(mg/L) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Cations (meg/L) 29.3 14.8 85.4 87.1 65 48.8 43.2 27.9 27 80.8 7.68 56.2 47.8

Chloride (mg/L) 251 118 1310 1540 1040 601 255 339 364 1730 9 739 691

Chromium-Dissolved
(mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Chromium-Hexavalent
(mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.008 0.0025 0.0025 0.0025 0.0031

Chromium-Total (mglL) 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.08 0.025 0.030

Chromium-Trivalent
(mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
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0

BVC04

Parameters 7124/2007 8/20/2007 9/28/2007 1011712007 1111912007 12/1112007 1/1112008 31912008" 319/2008* 4/14/2008 5/2612008 6/17/2008 Average
Conductivity @ 25 C
(umhos/cm) 2660 1400 7030 7130 5460 4370 3310 2640 2510 7540 784 514 3779

Copper-Dissolved (m /L) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Copper-Total (maIl) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.07 0.005 0.010

Fluoride (mg/L) 0.45 0.4 0.05 0.05 0.5 0.3 0.3 0.4 0.3 0.05 0.6 0.7 0.3

Gross Alpha-Total (pCi/L) 11.4 7 2.3 26.6 34.7 17.1 13.9 6.7 8.8 23.4 12.5 3.9 14.0

Gross Beta-Total (pCi/L) 13.9 15.4 1 14 48.1 11.7 7.2 -2 2.9 2.8 12.9 -12.4 9.6
Gross Gamma-Total
(pCi/L) 10 10 1080 1100 10 10 10 0 0 0 223

Iron-Dissolved (mg/L) 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.04 0.04 0.015 0.02

Iron-Total (mg/L) 1.34 2.48 1.34 0.39 0.31 0.19 0.68 8.65 8.28 0.74 63.1 2.69 7.5
Lead 210-Dissolved
(pCi/L) 0.5 0.5 0.5 26 2.2 0.9 5.1
Lead 210-Suspended
(pCiL) 1 0.5 0.5 8.6 0.5 -30 -3.2

Lead 210-Total (pCi/L) 0.5 35 2.2 33 17.7

Lead-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Lead-Total (mg/L) 0.002 0.003 0.001 0.0005 0.0005 0.0005 0.0005 0.007 0.008 0.0005 0.047 0.002 0.006
Magnesium-Dissolved
(mg/L) 171 210 140 101 124 53.3 51.9 177 13.2 105 115

Magnesium-Total (mag/L) 47.7 24.8 125 53.5 54.8 161 32.8 111 76
Manganese-Dissolved
(mg/L) 0.02 0.16 0.1 0.04 0.05 0.08 0.09 0.55 0.005 0.28 0.14

Manganese-Total (mg/L) 0.51 0.41 0.1 0.18 0.1 0.05 0.12 0.28 0.29 0.72 1.34 0.44 0.38
Mercury-Dissolved
(mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Mercury-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.00055 0.00055 0.00055 0.00005 0.00005 0.0004
Molybdenum-Dissolved
(mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Molybdenum-Total
(mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Nickel-Dissolved (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nickel-Total (mg/L) 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.08 0.025 0.030
Nitrogen, Nitrate as N
(mg/L) 0.05 0.4 0.05 0.05 0.1 0.3 0.4 0.5 0.5 0.05 0.3 0.05 0.23

pH 7.72 8.48 8.23 7.94 7.97 7.88 7.8 8.09 7.9 .7.97 7.71 8.14 7.99
Polonium 210-Dissolved
(pICVL) 0.5 3 1.3 0.5 1.8 1 0.1 1.2
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PoW IlTECh 1~USA) INC.

BVC04

Parameters 7124/2007 812012007 9/2812007 10/17/2007 11/19/2007 12/1112007 1111/2008 3/912008" 3/9/2008" 4/14/2008 5/26/2008 6117/2008 Average

Polonium 210-
Suspended (pCiIL) 1 0.5 1.7 2.9 0.5 3.7 1.7
Polonium 210-Total
(pCi/L) 3 2.9 1.8 3.8 2.9
Potassium-Dissolved
(mg/L) 10 9 7 5 5 5 5 6 6 9 7

Potassium-Total (mg/L) 10 10.1 5.4 6.6 6.4 14.4 20.4 9.7 10.4
Radium 226-Dissolved
(pCi/L) 0.1 0.5 0.1 0.1 0.08 0.06 0.1 -0.06 0.1 0.1
Radium 226-Suspended
(pCi/L) 0.45 0.1 0.8 0.3 0.1 2.5 -0.3 0.2 2.2 -0.7 0.6

Radium 226-Total (pCi/L) 0.1 0.7 0.7 0.8 0.3 0.1 0.1 -0.2 0.3 2.2 -0.53 0.4
Selenium-Dissolved
(mg/L) 0.003 0.0005 0.004 0.002 0.003 0.002 0.001 0.0005 0.0025 0.0005 0.0019
Selenium-IV-Dissolved
(mg/L) 0.0005 0.0005 0.0005 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0006

Selenium-IV-Total (mg/L) 0;0005 0.0005 0.0005 0.0005 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.00055

Selenium-Total (mg/L) 0.002 0.002 0.0005 0.0005 0.004 0.002 0.003 0.002 0.002 0.0005 0.0005 0.0005 0.0016
Selenium-VI-Dissolved
(mg/L) 0.0005 0.004 0.002 0.003 0.0005 0.001 0.0005 0.0005 0.0005 0.0014

Selenium-VI-Total (mg/L) 0.0005 0.0005 0.004 0.002 0.003 0.0005 0.001 0.0005 0.0005 0.0005 0.0013

Silica-Dissolved (mg/L) 1 2 9.1 11.9 14.1 7.4 7.2 2.6 2.8 4.1 6.2

Silica-Total (mg/L) 7.9 15.5 16.6 54.5 46.3 6 77.6 12.9 29.7

Silver-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Silver-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025
Sodium Adsorption Ratio
(SAR) (meg/L) 12 7.9 4.6 2.4 4.3 4.2 10 2.8 9.4 6.40

Sodium-Dissolved (mg/L) 1100 1160 736 415 224 280 266 995 89 743 601

Sodium-Total (mg/L) 404 194 259 273 277 1070 96 770 418
Solids-Suspended
Sediment SSC (mg/L) 111 156 86 5820 14 11 *24 323 326 40 2700 51 805
Solids-Total Dissolved
Calculated (mg/L) 1770 945 5640 5700 4110 3140 2650 1680 1730 5340 516 3090 3026
Solids-Total Dissolved
TDS (mg/L) 1800 910 5600 5800 4500 3500 3000 1800 1800 5100 520 3500 3153
Solids-Total Suspended
TSS (mg/L) 100 160 47 16 16 10 25 270 290 32 2200 55 268

Sulfate (mg/L) 859 436 2520 2670 1920 1450 1450 681 736 1860 286 1090 1330
TDS Balance (0.80-
1.20) (dec.%) 1.03 0.97 0.99 1.01 1.09 1.11 1.12 1.06 1.02 0.96 1.02 1.12 1.04
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P owerTech (UA IC

BVCO4

Parameters 712412007 8/2012007 912812007 10117/2007 11/19/2007 12/11/2007 1/11/2008 3/9/2008* 3/9/2008" 4114/2008 5/26/2008 611712008 Average

Thorium 230-Dissolved
(pCi/L) 1.7 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.0 0 0.3

Thorium 230-Suspended
(pCi/L) 1 0.1 0.1 0.1 0.1 0.3 1 0.1 2.1 0.3 0.5

Thorium 230-Total
(pCi/L) 0.1 0.1 0.1 0.5 1 0.2 2.1 0.3 0.6

Thorium 232-Dissolved
(pCi/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Thorium 232-Suspended
(mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.004 0.004 0.0005 0.009 0.0005 0.0018

Thorium 232-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.005 0.0025 0.0025 0.021 0.0025 0.005

Uranium-Dissolved
(mg/L) 0.014 0.023 0.0189 0.0114 0.0141 0.0056 0.0055 0.0165 0.0017 0.0078 0.012

Uranium-Suspended
(mg/L) 0.0006 0.00015 0.00015 0.00015 0.00015 0.00015 0.00015 0.0014 0.0011 0.00015 0.0021 0.00015 0.0005

Uranium-Total (mg/L) 0.0073 0.003 0.0137 0.0239 0.0177 0.0135 0.0144 0.0061 0.0062 0.0169 0.0069 0.0097 0.012

Vanadium-Dissolved
(mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Vanadium-Total (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.2 0.05 0.06

Zinc-Dissolved (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc-Total (mg/L) 0.01 0.01 0.005 0.005 0.005 0.005 0.005 0.06 0.04 0.005 0.27 0.02 0.037

Replicate
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kO (S) .
Water Quality Data from PSCO1

Psc01
Parameters 7/19/2007 711812008* Average

A/C Balance (± 5) (%) -2.54 -4.89 -3.72

Alkalinity-Total as CaCO3 (mg/L) 56 104 80

Aluminum-Dissolved (mg/L) 0.05 0.05

Aluminum-Total (mg/L) 233 233
Ammonia (mg/L) 0.6 0.6
Anions (meq/L) 30.5 23.7 27.1

Arsenic-Dissolved (mg/L) 0.008 0.008

Arsenic-Total (mg/L) 0.003 0.073 0.038
Bacteria, Fecal Coliform (cfu/100ml) 4000 4000

Barium-Dissolved (mg/L) 0.3 0.3

Barium-Total (mg/L) 0.2 1.2 0.7

Bicarbonate as HCO3 (mg/L) 68 127 98
Boron-Dissolved (mg/L) 0.05 0.05

Boron-Total (mg/L) 0.05 0.6 0.33

Cadmium-Dissolved (mg/L) 0.0025 0.0025

Cadmium-Total (mg/L) 0.0025 0.0025 0.0025

Calcium-Dissolved (mg/L) 422 422

Calcium-Total (mg/L) 510 949 730

Carbonate as C03 (mg/L) 2.5 2.5 2.5

Cations (mec/L) 29 21.5 25.3

Chloride (mg/L) 2.8 2 2.4

Chromium-Dissolved (mg/L) 0.005 0.005

Chromium-Total (mg/L) 0.025 0.34 0.183

Conductivity @ 25 C (umhos/cm) 1840 1710 1775

Copper-Dissolved (mg/L) 0.005 0.005

Copper-Total (mg/L) 0.005 0.21 0.108

Fluoride (mg/L) 0.14 0.2 0.17

Gross Alpha-Total (pCi/L) 8.8 7 7.9

Gross Beta-Total (pCi/L) 15.1 12.8 14.0

Gross Gamma-Total (pCi/L) 0 0

Iron-Dissolved (mg/L) 0.1 0.1

Iron-Total (mg/L) 2 253 128

Lead-Dissolved (mg/L) 0.0005 0.0005

Lead-Total (mag/L) 0.002 0.144 0.073

Magnesium-Dissolved (mg/L) 20.3 20.3

Magnesium-Total (mg/L) 30.5 387 209

Manganese-Dissolved (mg/L) 0.81 0.81

Manganese-Total (mg/L) 0.16 6.34 3.25

Mercury-Dissolved (mg/L) 0.0005 0.0005

Mercury-Total (mg/L) 0.0005 0.0001 0.0003

Molybdenum-Dissolved (mg/L) 0.05 0.05
Molybdenum-Total (mg/L) 0.05 0.05 0.05

Nickel-Dissolved (mg/L) 0.005 0.005

Nickel-Total (mg/L) 0.025 0.33 0.18
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*POW Et-(SA 9 IN.

PSC01

Parameters 7/19/2007 7/18/2008* Average

Nitrogen, Nitrate as N (mg/L) 0.77 0.05 0.41

pH 7.16 -7.12 7.14

Potassium-Dissolved (mg/L) 10 10

Potassium-Total (mg/L) 12.4 87.5 50.0

Radium 226-Dissolved (pCi/L) 0.3 0.3

Radium 226-Suspended (pCi/L) 7.1 7.1

Radium 226-Total (pCi/L) 0.7 7.4 4.1

Selenium-Dissolved (mg/L) 0.0025 0.0025

Selenium-IV-Dissolved (mg/L) 0.0005 0.0005

Selenium-Total (mg/L) 0.002 0.002

Selenium-VI-Dissolved (mg/L) 0.0005 0.0005

Silica-Dissolved (mg/L) 5.2 5.2

Silica-Total (mg/L) 16.5 64 40.3

Silver-Dissolved (mg/L) 0.0025 0.0025

Silver-Total (mg/L) 0.0025 0.0025 0.0025

Sodium Adsorption Ratio (SAR) (meg/L) 0.05 0.05

Sodium-Dissolved (mg/L) 4 4

Sodium-Total (mg/L) 6.3 6 6.2

Solids-Suspended Sediment SSC (mg/L) 134 9760 4947

Solids-Total Dissolved Calculated (mg/L) 2020 1530 1775

Solids-Total Dissolved TDS @ (mg/L) 1700 1600 1650

Solids-Total Suspended TSS @ (mg/L) 150 12000 6075

Sulfate (mg/L) 1400 1040 1220

TDS Balance (0.80 - 1.20) (dec.%) 0.86 1.06 0.96

Thorium 230-Dissolved (pCi/L) 0 0

Thorium 230-Suspended (pCi/L) 4.2 4.2

Thorium 230-Total (pCi/L) 4.2 4.2

Thorium 232-Dissolved (mg/L) 0.0025 0.0025

Thorium 232-Suspended (mg/L) 0.0005 0.038 0.0193

Thorium 232-Total (mg/L) 0.042 0.042

Uranium-Dissolved (mg/L) 0.0016 0.0016

Uranium-Suspended (mg/L) 0.0004 0.0131 0.0068

Uranium-Total (mg/L) 0.01 0.0206 0.0153

Vanadium-Dissolved (mg/L) 0.05 0.05

Vanadium-Total (mg/L) 0.05 0.5 0.28

Zinc-Dissolved (mg/L) 0.005 0.005

Zinc-Total (mg/L) 0.03 0.73 0.38
*Passive sampler bottle 2
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*orW (
Water Quality Data from PSC02

PSC02

Parameters 7/19/2007 7/18/2008* 7/18/2008* Average

A/C Balance (± 5) (%) 3.42 2.96 -4.26 0.71

Alkalinity-Total as CaCO3 (mg/L) 50 106 94 83

Aluminum-Dissolved (mg/L) 0.05 0.05 0.05

Aluminum-Total (mg/L) 324 322 323

Ammonia (mg/L) 0.6 0.4 0.5

Anions (meg/L) 14.5 27.6 31.5 24.5

Arsenic-Dissolved (mg/L) 0.008 0.003 0.006

Arsenic-Total (mg/L) 0.003 0.097 0.107 0.069

Bacteria, Fecal Coliform (cfu/100ml) 4400 4400

Barium-Dissolved (mg/L) 0.3 0.3 0.3

Barium-Total (mg/L) 0.3 1 1.1 0.8

Bicarbonate as HCO3 (mg/L) 61 129 115 102

Boron-Dissolved (mg/L) 0.05 0.05 0.05

Boron-Total (mg/L) 0.05 0.9 0.9 0.62

Cadmium-Dissolved (mg/L) 0.0025 0.0025 0.0025

Cadmium-Total (mg/L) 0.0025 0.0025 0.0025 0.0025

Calcium-Dissolved (mg/L) 551 564 558

Calcium-Total (mg/L) 270 1710 1780 1253

Carbonate as C03 (mg/L) 2.5 2.5 2.5 2.5

Cations (meg/L) 15.6 29.3 28.9 24.6

Chloride (mg/L) 1.6 1 3 1.9

Chromium-Dissolved (mg/L) 0.005 0.005 0.005

Chromium-Total (mg/L) 0.025 0.51 0.52 0.352

Conductivity @ 25 C (umhos/cm) 1240 2000 2220 1820

Copper-Dissolved (mg/L) 0.005 0.005 0.005

Copper-Total (mgoL) 0.005 0.33 0.32 0.22

Fluoride (mg/L) 0.14 0.2 0.2 0.18

Gross Alpha-Total (pCi/L) 1.9 14.6 33.3 16.6

Gross Beta-Total (pCi/L) 11.9 -9 -5 -0.7

Gross Gamma-Total (pCi/L) 0 0 0

Iron-Dissolved (mg/L) 0.06 0.015 0.038

Iron-Total (mg/L) 0.28 337 356 231

Lead-Dissolved (mg/L) 0.0005 0.0005 0.0005

Lead-Total (mg/L) 0.002 0.229 0.24 0.157

Magnesium-Dissolved (mg/L) 16.8 22.4 19.6

Magnesium-Total (mg/L) 18 616 607 414

Manganese-Dissolved (mg/L) 0.8 0.86 0.83

Manganese-Total (molL) 0.12 10.8 11.4 7.4

Mercury-Dissolved (mg/L) 0.0005 0.0005 0.0005

Mercury-Total (mg/L) 0.0005 0.0001 0.0001 0.0002

Molybdenum-Dissolved (mg/L) 0.05 0.05 0.05

Molybdenum-Total (mg/L) 0.05 0.05 0.05 0.05

Nickel-Dissolved (mg/L) 0.005 0.005 0.005

Nickel-Total (mg/L) 0.025 0.54 0.51 0.36
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~PSC02
w

Parameters 7/19/2007 7/18/2008" 7/18/2008"* Average

Nitrogen, Nitrate as N (mg/L) 0.56 0.05 0.3 0.30

pH 7.26 7.21 7.16 7.21

Potassium-Dissolved (mg/L) 8 15 11.5

Potassium-Total (mg/L) 8 106 115 76

Radium 226-Dissolved (pCi/L) 0.05 0.6 0.33

Radium 226-Suspended (pCi/L) 21.3 24.8 23.1

Radium 226-Total (pCi/L) 0.1 21.3 25.4 15.6

Selenium-Dissolved (mg/L) 0.0025 0.0025 0.0025

Selenium-IV-Dissolved (mg/L) 0.0005 0.0005 0.0005

Selenium-Total (mg/L) 0.003 0.003

Selenium-VI-Dissolved (mg/L) 0.0005 0.0005 0.0005

Silica-Dissolved (mg/L) 4.8 4.7 4.8

Silica-Total (mg/L) 7 85.4 84.9 59.1

Silver-Dissolved (mg/L) 0.0025 0.0025 0.0025

Silver-Total (mg/L) 0.0025 0.0025 0.0025 .0.0025

Sodium Adsorption Ratio (SAR) (meg/L) 0.05 0.1 0.08

Sodium-Dissolved (mg/L) 3 8 5.5

Sodium-Total (mg/L) 2 5 10 5.7

Solids-Suspended Sediment SSC (mg/L) 108 35800 24800 20236

Solids-Total Dissolved Calculated (mg/L) 998 1880 2060 1646

Solids-Total Dissolved TDS (mg/L) 1100 2100 2200 1800

Solids-Total Suspended TSS (mg/L) 140 26000 20000 15380.

Sulfate (mg/L) 645 1220 1420 1095

TDS Balance (0.80 - 1.20) (dec.%) 1.07 1.1 1.08 1.08

Thorium 230-Dissolved (pCi/L) 0 0.1 0.05

Thorium 230-Suspended (pCi/L) 12.6 20 16.3

Thorium 230-Total (pCi/L) 12.6 20.1 16.4

Thorium 232-Dissolved (mg/L) 0.0025 0.0025 0.0025

Thorium 232-Suspended (mg/L) 0.0005 0.132 0.056 0.063

Thorium 232-Total (mg/L) 0.051 0.054 0.053

Uranium-Dissolved (mg/L) 0.0016 0.0172 0.0094

Uranium-Suspended (mg/L) 0.0005 0.0435 0.0543 0.0328

Uranium-Total (mg/L) 0.0012 0.0311 0.0888 0.0404

Vanadium-Dissolved (mg/L) 0.05 0.05 0.05

Vanadium-Total (mg/L) 0.05 0.7 0.8 0.5

Zinc-Dissolved (mg/L) 0.005 0.02 0.013

Zinc-Total (mg/L) 0.02 1.17 1.22 0.80

* Passive sampler bottle 1
** Passive sampler bottle 2
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'PowerTech!ii-,...'•-" ('usa)ii• :INC-.I

Water Quality Data from UNTO1

UNT01

Parameters 7/18/2008

A/C Balance (± 5) (%) -7.33

Alkalinity-Total as CaCO3 (mg/L) 2.5

Aluminum-Dissolved (mg/L) 0.4

Aluminum-Total (mg/L) 8.1

Ammonia (mg/L) 0.4

Anions (meg/L) 5.89

Arsenic-Dissolved (mg/L) 0.0005

Arsenic-Total (mg/L) 0.03

Barium-Dissolved (mg/L) 0.05

Barium-Total (mg/L) 0.05

Bicarbonate as HCO3 (mg/L) 2.5

Boron-Dissolved (mg/L) 0.05

Boron-Total (mg/L) 0.05

Cadmium-Dissolved (mgoL) 0.0025

Cadmium-Total (mg/L) 0.0025

Calcium-Dissolved (mg/L) 51.6

Calcium-Total (mg/L) 59.2

Carbonate as C03 (mg/L) 2.5

Cations (meg/L) 5.09

Chloride (mg/L) 1

Chromium-Dissolved (mg/L) 0.005

Chromium-Total (mg/L) 0.025

Conductivity @ 25 C (umhos/cm) 536

Copper-Dissolved (mg/L) 0.005

Copper-Total (mg/L) 0.01

Fluoride (mg/L) 0.3

Gross Alpha-Total (pCi/L) 6.1

Gross Beta-Total (pCi/L) 12.6

Gross Gamma-Total (pCi/L) 221

Iron-Dissolved (mgIL) 0.05

Iron-Total (mg/L) 8.93

Lead-Dissolved (mg/L) 0.0005

Lead-Total (mg/L) 0.008

Magnesium-Dissolved (mg/L) 22.4

Magnesium-Total (mg/L) 24.8

Manganese-Dissolved (mg/L) 3.87

Manganese-Total (mg/L) 5.06

Mercury-Dissolved (mg/L) 0.0005

Mercury-Total (mg/L) 0.0001

Molybdenum-Dissolved (mg/L) 0.05

Molybdenum-Total (mg/L) 0.05

Nickel-Dissolved (mg/L) 0.09

Nickel-Total (mg/L) 0.11

Nitrogen, Nitrate as N (mg/L) 0.6
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(USA) INC.

UNT01

Parameters 7/18/2008

pH 4.91

Potassium-DissolVed (mg/L) 8

Potassium-Total (mg/L) 10.1

Radium 226-Dissolved (pCi/L) 0.2

Radium 226-Suspended (pCi/L) 0.03

Radium 226-Total (pCi/L) 0.3

Selenium-Dissolved (mqlL) 0.0025

Selenium-IV-Dissolved (mgIL) 0.0005

Selenium-VI-Dissolved (mg/L) 0.0005

Silica-Dissolved (mg/L) 0.8

Silica-Total (mg/L) 12.5

Silver-Dissolved (mg/L) 0.0025

Silver-Total (mgIL) 0.0025

Sodium Adsorption Ratio (SAR) (meg/L) 0.05

Sodium-Dissolved (mglL) 2.5

Sodium-Total (mg/L) 2

Solids-Suspended Sediment SSC (mgIL) 291

Solids-Total Dissolved Calculated (mglL) 369

Solids-Total Dissolved TDS (mg/L) 380

Solids-Total Suspended TSS (mg/L) 290

Sulfate (mg/L) 278

TDS Balance (0.80 - 1.20) (dec.%) 1.02

Thorium 230-Dissolved (pCi/L) 0

Thorium 230-Suspended (pCi/L) 0

Thorium 230-Total (pCi/L) -0.02

Thorium 232-Dissolved (mglL) 0.0025

Thorium 232-Suspended (mglL) 0.002

Thorium 232-Total (mglL) 0.0025

Uranium-Dissolved (mglL) 0.00015

Uranium-Suspended (mglL) 0.00015

Uranium-Total (mg/L) 0.0009

Vanadium-Dissolved (mgIL) 0.05

Vanadium-Total (mglL) 0.2

Zinc-Dissolved (mglL) 0.06

Zinc-Total (mgIL) 0.09
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.P~oWerTech* (USA InC.

Water Quality Data from SUBO1

SUBOI

Parameters 3/24/2008 6/18/2008 Average

A/C Balance (± 5) (%) 4.36 1.86 3.11

Alkalinity-Total as CaCO3 (mg/L) 38 84 61

Aluminum-Dissolved (mg/L) 0.2 0.3 0.25

Aluminum-Total (mg/L) 22.4 52.8 37.6

Ammonia (mg/L) 0.05 1.2 0.63

Anions (meg/L) 2.17 2.54 2.36

Arsenic-Dissolved (mg/L) 0.001 0.003 0.002

Arsenic-Total (mg/L) 0.005 0.014 0.010

Bacteria, Fecal Coliform (cfu/100ml) 44 20 32

Barium-Dissolved (mg/L) 0.05 0.05 0.05

Barium-Total (mg/L) 0.1 0.2 0.15

Bicarbonate as HCO3 (mg/L) 46 102 74

Boron-Dissolved (mg/L) 0.05 0.1 0.08

Boron-Total (mg/L) 0.05 0.2 0.13

Cadmium-Dissolved (mg/L) 0.0025 0.0025 0.0025

Cadmium-Total (mg/L) 0.0025 0.0025 0.0025

Calcium-Dissolved (mg/L) 21 21.1 21.1

Calcium-Total (mg/L) 25.1 30.2 27.7

Carbonate as C03 (mg/L) 2.5 2.5 2.5

Cations (meg/L) 2.37 2.63 2.50

Chloride (mg/L) 3 5 4

Chromium-Dissolved (mg/L) 0.005 0.005 0.005

Chromium-Hexavalent (mg/L) 0.005 0.025 0.015

Chromium-Total (mg/L) 0.025 0.06 0.043

Chromium-Trivalent (mg/L) 0.005 0.06 0.033

Conductivity @ 25 C (umhos/cm) 230 250 240

Copper-Dissolved (mg/L) 0.005 0.005 0.005

Copper-Total (mg/L) 0.02 0.03 0.025

Fluoride (mg/L) 0.3 0.6 0.45

Gross Alpha-Total (pCi/L) 2.4 16.2 9.3

Gross Beta-Total (pCi/L) 5.1 20.2 12.7

Gross Gamma-Total (pCi/L) 10 0 5

Iron-Dissolved (mg/L) 0.15 0.31 0.23

Iron-Total (mg/L) 15.1 44.1 29.6

Lead 210-Dissolved (pCi/L) 0.7 0.7

Lead 210-Suspended (pCi/L) -2.1 -2.1

Lead 210-Total (pCi/L) -1.4 -1.4

Lead-Dissolved (mg/L) 0.0005 0.0005 0.0005

Lead-Total (mg/L) 0.009 0.026 0.018

Magnesium-Dissolved (mg/L) 4.4 4.4 4.4

Magnesium-Total (mg/L) 8.4 15.1 11.8

Manganese-Dissolved (mg/L) 0.02 0.24 0.13

Manganese-Total (mg/L) 0.18 0.77 0.48

Mercury-Dissolved (mg/L) 0.0005 0.0005 0.0005
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*POWRt-EChSA kc .
SUB01

Parameters 3/24/2008 6/18/2008 Average

Mercury-Total (mg/L) 0.00005 0.0005 0.0003

Molybdenum-Dissolved (mg/L) 0.05 0.05 0.05

Molybdenum-Total (mg/L) 0.05 0.05 0.05

Nickel-Dissolved (mg/L) 0.005 0.005 0.005

Nickel-Total (mg/L) 0.025 0.025 0.025

Nitrogen, Nitrate as N (mg/L) 1.2 0.05 0.63

pH 7.73 7.07 7.40

Polonium 210-Dissolved (pCi/L) 0.1 0.1

Polonium 210-Suspended (pCi/L) 1.3 1.3

Polonium 210-Total (pCi/L) 1.4 1.4

Potassium-Dissolved (mg/L) 4 8 6

Potassium-Total (mg/L) 8.3 20.9 14.6

Radium 226-Dissolved (pCi/L) 0.2 0.5 0.35

Radium 226-Suspended (pCi/L) 1 -0.2 0.4

Radium 226-Total (pCi/L) 1.2 0.3 0.75

Selenium-Dissolved (mg/L) 0.0005 0.0025 0.0015

Selenium-IV-Dissolved (mg/L) 0.0005 0.0005 0.0005

Selenium-IV-Total (mg/L) 0.0005 0.0005 0.0005

Selenium-Total (mg/L) 0.001 0.0005 0.0008

Selenium-VI-Dissolved (mg/L) 0.0005 0.0005 0.0005

Selenium-VI-Total (mg/L) 0.001 0.0005 0.0008

Silica-Dissolved (mg/L) 8.6 7.9 8.25

Silica-Total (mg/L) 104 88.1 96.1

Silver-Dissolved (mg/L) 0.0025 0.0025 0.0025

Silver-Total (mg/L) 0.0025 0.0025 0.0025

Sodium Adsorption Ratio (SAR) (meg/L) 0.98 1.00 0.99

Sodium-Dissolved (mg/L) 18.9 20 19.5

Sodium-Total (mg/L) 17.8 21 19.4

Solids-Suspended Sediment SSC (mg/L) 198 393 296

Solids-Total Dissolved Calculated (mg/L) 162 164 163

Solids-Total Dissolved TDS @D (mg/L) 300 990 645

Solids-Total Suspended TSS a (mg/L) 100 280 190

Sulfate (mg/L) 59 33 46

TDS Balance (0.80 - 1.20) (dec.%) 1.86 6.05 3.96

Thorium 230-Dissolved (pCi/L) 0.2 0.0 0.1

Thorium 230-Suspended (pCi/L) 0.2 0.4 0.3

Thorium 230-Total (pCi/L) 0.4 0.4 0.4

Thorium 232-Dissolved (mg/L) 0.0025 0.0025 0.0025

Thorium 232-Suspended (mg/L) 0.002 0.004 0.003

Thorium 232-Total (mg/L) 0.0025 0.012 0.0073

Uranium-Dissolved (mg/L) 0.00015 0.0003 0.0002

Uranium-Suspended (mg/L) 0.0006 0.0007 0.0007

Uranium-Total (mg/L) 0.0011 0.002 0.0016

Vanadium-Dissolved (mg/L) 0.05 0.05 0.05

Vanadium-Total (mg/L) 0.05 0.05 0.05

Zinc-Dissolved (mg/L) 0.005 0.01 0.008
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O SUB01

Parameters 3/24/2008 6/18/2008 Average

Zinc-Total (mg/L) 0.06 0.13 0.10
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.POWERTECII (USA) INC.

Water Quality Data from SUB02

SU802

Parameters 9/27/2007 11/12/2007 2110/2008 6/18/2008* 6/18/2008* Average

A/C Balance (± 5) (%) -4.01 -1.86 -3.33 4.36 3.39 -0.29

Alkalinity-Total as CaCO3 (mg/L) 92 102 90 96 98 96

Aluminum-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05

Aluminum-Total (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05

Ammonia (mg/L) 0.05 0.05 0.05 0.05 0.05

Anions (meg/L) 61.6 52.4 54.6 50.6 52.8 54.4

Arsenic-Dissolved (mg/L) 0.001 0.0005 0.001 0.0005 0.0005 0.0007

Arsenic-Total (mg/L) 0.0005 0.0005 0.0005 0.002 0.002 0.0011

Bacteria, Fecal Coliform (cfu/100ml) 2 1 1 1 1 1

Barium-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05

Barium-Total (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05

Bicarbonate as HCO3 (mg/L) 112 124 110 117 119 116

Boron-Dissolved (mg/L) 0.4 0.5 0.5 0.5 0.5 0.5

Boron-Total (mg/L) 0.5 0.4 0.5 0.5 0.5 0.5

Cadmium-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Cadmium-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Calcium-Dissolved (mg/L) 622 561 538 609 620 590

Calcium-Total (mg/L) 579 602 627 603

Carbonate as C03 (mg/L) 2.5 2.5 2.5 2,5 2.5 2.5

Cations (mec/L) 56.8 50.5 51.1 55.2 56.5 54.0

Chloride (mg/L) 23 22 24 19 19 21

Chromium-Dissolved (mg/L) 0.005 0.005 0.025 0.005 0.005 0.009

Chromium-Hexavalent (mg/L) 0.025 0.0025 0.0025 0.005 0.02 0.011

Chromium-Total (mg/L) 0.025 0.025 0.025 0.025 0.025 0.025

Chromium-Trivalent (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005

Conductivity @ 25 C (umhos/cm) 3700 3340 3800 3540 3640 3604

Copper-Dissolved (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005

Copper-Total (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005

Fluoride (mg/L) 0.4 0.5 0.5 0.9 0.8 0.6

Gross Alpha-Total (pCi/L) 82.8 132 131 199 201 149

Gross Beta-Total (pCi/L) 55.9 83.3 81.5 80.1 88.7 77.9

Gross Gamma-Total (pCi/L) 10 1060 10 0 0 216

Iron-Dissolved (mg/L) 0.015 0.08 0.07 0.05 0.06 0.06

Iron-Total (mg/L) 0.14 0.23 0.22 0.18 0.25 0.20

Lead 210-Dissolved (pCi/L) 0.5 0.5 -1 -0.9 -0.2

Lead 210-Suspended (pCi/L) 0.5 0.5 1.5 -0.5 0.5

Lead 210-Total (pCi/L) 0.5 0.5 -1.4 -0.1

Lead-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Lead-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium-Dissolved (mg/L) 212 180 198 204 211 201

Magnesium-Total (mg/L) 201 204 207 204

Manganese-Dissolved (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005

Manganese-Total (mg/L) 0.02 0.02 0.04 0.005 0.01 0.019

Mercury-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005
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(lisA) IINC.

SUB02

Parameters 9/27/2007 11/12/2007 2/10/2008 6118/2008* 6/1812008* Average

Mercury-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Molybdenum-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05'

Molybdenum-Total (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05

Nickel-Dissolved (mg/L) 0.005 0.005 0.025 0.005 0.005 0.009

Nickel-Total (mg/L) 0.025 0.025 0.025 0.025 0.025 0.025

Nitrogen, Nitrate as N (mg/L) 0.05 0.1 0.2 0.05 0.05 0.09

pH 7.99 7.78 7.81 8.08 8.06 7.94

Polonium 210-Dissolved (pCi/L) 0.5 1.8 0 -0.2 0.5

Polonium 210-Suspended (pCi/L) 0.5 0.5 0.3 0.3 0.4

Polonium 210-Total (pCi/L) 1.5 0.3 0.1 0.6

Potassium-Dissolved (mg/L) 21 21 23 20 20 21

Potassium-Total (mg/L) 23.6 21.1 21.5 22.1

Radium 226-Dissolved (pCi/L) 0.6 0.6 0.4 0.7 0.6 0.6

Radium 226-Suspended (pCi/L) 0.1 0.1 0.1 -0.4 -0.5 -0.1

Radium 226-Total (pCi/L) 0.6 0.6 0.2 0.1 0.4

Selenium-Dissolved (mg/L) 0.006 0.002 0.002 0.0025 0.0025 0.003

Selenium-IV-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005

Selenium-IV-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Selenium-Total (mg/L) 0.001 0.002 0.002 0.003 0.001 0.0018

Selenium-VI-Dissolved (mg/L) 0.002 0.0005 0.002 0.001 0.001

Selenium-VI-Total (mg/L) 0.001 0.002 0.002 0.003 0.001 0.002

Silica-Dissolved (mg/L) 2 2.4 2.8 0.25 0.25 1.54

Silica-Total (mg/L) 2.9 0.25 0.25 1.13

Silver-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Silver-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Sodium Adsorption Ratio (SAR) (meg/L) 1.6 1.6 1.5 1.6 1.6

Sodium-Dissolved (mg/L) 163 165 169 172 177 169

Sodium-Total (mg/L) 175 180 179 178

Solids-Suspended Sediment SSC (mg/L) 2.5 2.5 2.5 2.5 2.5 2.5

Solids-Total Dissolved Calculated (mg/L) 3950 3400 3510 3390 3520 3554

Solids-Total Dissolved TDS @ (mg/L) 3900 3900 2900 3800 3800 3660

Solids-Total Suspended TSS Q (mg/L) 2.5 2.5 10 7 5 5.40

Sulfate (mg/L) 2840 2390 2500 2310 2410 2490

TDS Balance (0.80- 1.20) (dec.%) 0.99 1.15 0.83 1.12 1.07 1.03

Thorium 230-Dissolved (pCi/L) 0.1 0.1 0.4 0.1 0.1 0.2

Thorium 230-Suspended (pCi/L) 0.1 0.7 0.4 0.1 0.3 0.3

Thorium 230-Total (pCi/L) 0.1 0.5 0.2 0.4 0.3

Thorium 232-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Thorium 232-Suspended (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Thorium 232-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Uranium-Dissolved (mg/L) 0.164 0.171 0.177 0.175 0.174 0.172

Uranium-Suspended (mg/L) 0.00015 0.00015 0.00015 0.00015 0.00015 0.00015

Uranium-Total (mg/L) 0.168 0.162 0.168 0.19 0.19 0.18

Vanadium-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05

Vanadium-Total (mg/L) 0.05 0.05 0.05 0.05 0.10 0.06

Zinc-Dissolved (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005
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Parameters 9/27/2007 11/12J2007 210/2008 6/18/2008' 6/18/2008" I Average

Zinc-Total (mg/L) 0.005 0.005 0.01 0.005 0.005 0.006
* Replicate
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RO~ERTI~Ch (USA) INC.

0 Water Quality Data from SUB03

SUB03

Parameters 11/12/2007 6/18/2008 Average

A/C Balance (+ 5) (%) 0.0673 4.34 2.20

Alkalinity-Total as CaC03 (mg/L) 2.5 2.5 2.5

Aluminum-Dissolved (mgIL) 0.6 0.6 0.6

Aluminum-Total (mglL) 0.7 1.2 1.0

Ammonia (mglL) 0.1 0.1 0.1
Anions (meg/L) 12.9 10.7 11.8

Arsenic-Dissolved (mg/L) 0.0005 0.0005 0.0005

Arsenic-Total (mg/L) 0.0005 0.002 0.001

Bacteria, Fecal Coliform (cfu/100ml) 1 1 1

Barium-Dissolved (mg/L) 0.05 0.05 0.05

Barium-Total (mg/L) 0.05 0.05 0.05

Bicarbonate as HCO3 (mg/L) 2.5 2.5 2.5

Boron-Dissolved (mg/L) 0.05 0.2 0.13

Boron-Total (mgoL) 0.05 0.1 0.08

Cadmium-Dissolved (molL) 0.0025 0.0025 0.0025

Cadmium-Total (mg/L) 0.0025 0.0025 0.0025

Calcium-Dissolved (moIL) 128 130 129

Calcium-Total (mg/L) 132 132

Carbonate as C03 (mg/L) 2.5 2.5 2.5

Cations (meq/L) 12.9 11.7 12.3

Chloride (mgoL) 9 2 6

Chromium-Dissolved (mglL) 0.005 0.005 0.005

Chromium-Hexavalent (mg/L) 0.0025 0.006 0.0043

Chromium-Total (mg/L) 0.025 0.025 0.025

Chromium-Trivalent (mgIL) 0.005 0.005 0.005

Conductivity a 25 C (umhos/cm) 1080 975 1028

Copper-Dissolved (mglL) 0.005 0.005 0.005

Copper-Total (m/L) 0005 0.005 0.005

Fluoride (mglL) 0.2 0.4 0.3

Gross Alpha-Total (pCi/L) 16,6 19.9 18.3

Gross Beta-Total (pCi/L) 38.8 21.8 30.3

Gross Gamma-Total (pCi/L) 1270 1080 1175

Iron-Dissolved (mg/L) 0.12 0.24 0.18

Iron-Total (mg/L) 0.16 1.1 0.63

Lead 210-Dissolved (pCi/L) 0.5 -3 -1.3

Lead 210-Suspended (pCi/L) 0.5 -0.8 -0.2

Lead 210-Total (pCi/L) 0.5 -3.8 -1.7

Lead-Dissolved (mg/L) 0.0005 0.0005 0.0005

Lead-Total (mg/L) 0.0005 0.0005 0.0005

Magnesium-Dissolved (mg/L) 53.4 47.4 50.4

Magnesium-Total (mgoL) 48.6 48.6

Manganese-Dissolved (mg/L) 11.6 8.44 10.02

Manganese-Total (mg/L) 12.2 8.43 10.3

Mercury-Dissolved (mg/L) 0.0005 0.0005 0.0005
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0 SUB03

Parameters 11/12/2007 6/18/2008 Average

Mercury-Total (mg/L) 0.0005 0.0005 0.0005

Molybdenum-Dissolved (mg/L) 0.05 0.05 0.05

Molybdenum-Total (mg/L) 0.05 0.05 0.05

Nickel-Dissolved (mg/L) 0.23 0.17 0.20

Nickel-Total (mg/L) 0.23 0.17 0.20

Nitrogen, Nitrate as N (mg/L) 0.05 0.05 0.05

pH 4.58 4.4 4.49

Polonium 210-Dissolved (pCi/L) 0.5 0 0.3

Polonium 210-Suspended (pCi/L) 0.5 0.5 0.5

Polonium 210-Total (pCi/L) 2.5 0.5 1.5

Potassium-Dissolved (mg/L) 35 16 26

Potassium-Total (mg/L) 17.9 17.9

Radium 226-Dissolved (pCi/L) 4.5 2.6 3.6

Radium 226-Suspended (pCi/L) 0.1 -0.09 0.01

Radium 226-Total (pCi/L) 4 2.5 3.3

Selenium-Dissolved (mg/L) 0.0005 0.0025 0.0015

Selenium-I V-Dissolved (mg/L) 0.0005 0.0005 0.0005

Selenium-IV-Total (mg/L) 0.0005 0.0005 0.0005

Selenium-Total (mg/L) 0.0005 0.0005 0.0005

Selenium-VI-Dissolved (mglL) 0.0005 0.0005 0.0005

Selenium-VI-Total (mgoL) 0.0005 0.0005 0.0005

Silica-Dissolved (mg/L) 7.5 2.1 4.8

Silica-Total (mg/L) 3.8 3.8

Silver-Dissolved (mg/L) 0.0025 0.0025 0.0025

Silver-Total (mg/L) 0.0025 0.0025 0.0025

Sodium Adsorption Ratio (SAR) (meg/L) 0.15 0.05 0.10

Sodium-Dissolved (mg/L) 8.2 4 6.1

Sodium-Total (mg/L) 5 5

Solids-Suspended Sediment SSC (mg/L) 2.5 37 19.8

Solids-Total Dissolved Calculated (mg/L) 851 716 784

Solids-Total Dissolved TDS (mg/L) 970 820 895

Solids-Total Suspended TSS (mgoL) 6 26 16

Sulfate (mg/L) 699 510 605

TDS Balance (0.80- 1.20) (dec.%) 1.14 1.15 1.15

Thorium 230-Dissolved (pCiIL) 0.1 0.0 0.1

Thorium 230-Suspended (pCi/L) 1.3 0.4 0.9

Thorium 230-Total (pCi/L) 0.1 0.3 0.2

Thorium 232-Dissolved (mg/L) 0.0025 0.0025 0.0025

Thorium 232-Suspended (mg/L) 0.0005 0.0005 0.0005

Thorium 232-Total (mg/L) 0.0025 0.0025 0.0025

Uranium-Dissolved (mg/L) 0.0014 0.0023 0.0019

Uranium-Suspended (mg/L) 0.0008 0.0004 0.0006

Uranium-Total (mg/L) 0.0014 0.0031 0.0023

Vanadium-Dissolved (mg/L) 0.05 0.05 0.05

Vanadium-Total (mg/L) 0.05 0.20 0.13

Zinc-Dissolved (mg/L) 0.16 0.10 0.13
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Parameters 11/12/207 6/18/2008 Average

Zinc-Total (mg/L) 0.17 0.08 0.13
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*POWERTECII(USA) INC.

Water Quality Data from SUB04

SUB04

Parameters 11/12/2007 6/17/2008 Average

A/C Balance (± 5) (%) -0.902 2.01 0.55

Alkalinity-Total as CaCO3 (mg/L) 2.5 2.5 2.5

Aluminum-Dissolved (mg/L) 1.2 0.4 0.8

Aluminum-Total (mg/L) 1.5 0.5 1.0

Ammonia (mg/L) 0.3 0.05- 0.18

Anions (meg/L) 22.3 6.13 14.2

Arsenic-Dissolved (mg/L) 0.0005 0.0005 0.0005

Arsenic-Total (mg/L) 0.0005 0.001 0.001

Bacteria, Fecal Coliform (cfu/100ml) 1 1 1

Barium-Dissolved (mg/L) 0.05 0.05 0.05

Barium-Total (mg/L) 0.05 0.05 0.05

Bicarbonate as HCO3 (mg/L) 2.5 2.5 2.5

Boron-Dissolved (mg/L) 0.1 0.05 0.08

Boron-Total (mg/L) 0.05 0.05 0.05

Cadmium-Dissolved (mg/L) 0.008 0.0025 0.005

Cadmium-Total (mg/L) 0.008 0.0025 0.005

Calcium-Dissolved (mg/L) 201 64.8 133

Calcium-Total (mg/L) 61.7 61.7

Carbonate as C03 (mg/L) 2.5 2.5 2.5

Cations (meg/L) 21.9 6.39 14.15

Chloride (mg/L) 18 2 10

Chromium-Dissolved (mg/L) 0.005 0.005 0.005

Chromium-Hexavalent (mg/L) 0.025 0.0025 0.0138

Chromium-Total (mg/L) 0.025 0.025 0.025

Chromium-Trivalent (mg/L) 0.005 0.005 0.005

Conductivity @ 25 C (umhos/cm) 1650 692 1171

Copper-Dissolved (mg/L) 0.005 0.005 0.005

Copper-Total (mg/L) 0.005 0.005 0.005

Fluoride (mg/L) 0.6 0.4 0.5

Gross Alpha-Total (pCi/L) 13.6 3 8.3

Gross Beta-Total (pCi/L) 51.3 13 32.2

Gross Gamma-Total (pCi/L) 10 0 5

Iron-Dissolved (mg/L) 1.48 0.015 0.748

Iron-Total (mg/L) 3.73 0.18 1.96

Lead 210-Dissolved (pCi/L) 0.5 -2.1 -0.8

Lead 210-Suspended (pCi/L) 0.5 6.7 3.6

Lead 210-Total (pCi/L) 0.5 3 1.8

Lead-Dissolved (mg/L) 0.001 0.0005 0.0008

Lead-Total (mg/L) 0.0005 0.0005 0.0005

Magnesium-Dissolved (mg/L) 99.5 27.3 63.4

Magnesium-Total (mg/L) 26.8 26.8

Manganese-Dissolved (mg/L) 20.4 5.2 12.8

Manganese-Total (mg/L) 21.3 5.18 13.2

Mercury-Dissolved (mg/L) 0.0005 0.0005 0.0005
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SUB04

Parameters 11/12/2007 6/17/2008 Average

Mercury-Total (mg/L) 0.0005 0.00005 0.00028

Molybdenum-Dissolved (mg/L) 0.05 - 0.05 0.05

Molybdenum-Total (mg/L) 0.05 0.05 0.05

Nickel-Dissolved (mg/L) 0.43 0.09 0.26

Nickel-Total (mg/L) 0.44 0.1 0.27

Nitrogen, Nitrate as N (mg/L) 0.05 0.05 0.05

pH 4.65 4.89 4.77

Polonium 210-Dissolved (pCi/L) 2.2 0.2 1.2

Polonium 210-Suspended (pCi/L) 0.5 0.2 0.4

Polonium 210-Total (pCi/L) 3.4 0.4 1.9

Potassium-Dissolved (mg/L) 46 14 30

Potassium-Total (mg/L) 14.7 14.7

Radium 226-Dissolved (pCi/L) 3.4 3.1 3.3

Radium 226-Suspended (pCi/L) 0.1 -0.4 -0.2

Radium 226-Total (pCi/L) 3.5 2.7 3.1

Selenium-Dissolved (mg/L) 0.0005 0.0025 0.0015

Selenium-IV-Dissolved (mg/L) 0.0005 0.0005 0.0005

Selenium-IV-Total (mg/L) 0.0005 0.0005 0.0005

Selenium-Total (mg/L) 0.0005 0.001 0.0008

Selenium-VI-Dissolved (mg/L) 0.0005 0.0005 0.0005

Selenium-VI-Total (mg/L) 0.0005 0.001 0.0008

Silica-Dissolved (mg/L) 16.2 3.7 10.0

Silica-Total (mg/L) 3.9 3.9

Silver-Dissolved (mg/L) 0.0025 0.0025 0.0025

Silver-Total (mg/L) 0.0025 0.0025 0.0025

Sodium Adsorption Ratio (SAR) (meg/L) 0.25 0.05 0.15

Sodium-Dissolved (mg/L) 17.1 2.9 10.0

Sodium-Total (mg/L) 3 3

Solids-Suspended Sediment SSC (mg/L) 12 2.5 7.3

Solids-Total Dissolved Calculated (mg/L) 1450 412 931

Solids-Total Dissolved TDS (mg/L) 1700 450 1075

Solids-Total Suspended TSS (mg/L) 23 2.5 12.8

Sulfate (mg/L) 1200 291 746

TDS Balance (0.80 - 1.20) (dec.%) 1.18 1.08 1.13

Thorium 230-Dissolved (pCi/L) 0.9 0 0.5

Thorium 230-Suspended (pCi/L) 0.5 0.2 0.4

Thorium 230-Total (pCi/L) 0.1 0.2 0.2

Thorium 232-Dissolved (mg/L) 0.0025 0.0025 0.0025

Thorium 232-Suspended (mg/L) 0.0005 0.0005 0.0005

Thorium 232-Total (mg/L) 0.0025 0.0025 0.0025

Uranium-Dissolved (mg/L) 0.0021 0.0006 0.0014

Uranium-Suspended (mg/L) 0.0014 0.00015 0.0008

Uranium-Total (mg/L) 0.0024 0.0007 0.0016

Vanadium-Dissolved (mg/L) 0.05 0.05 0.05

Vanadium-Total (mg/L) 0.05 0.05 0.05

Zinc-Dissolved (mg/L) 0.37 0.07 0.22
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O SUB04

Parameters SUB0 /12J2007 6/17/2008 Average

Zinc-Total (mg/L) 0.41 0.06 0.24
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Water Quality Data from SUB06 •

SUB06

Parameters 9/27/2007 11/27/2007 2/10/2008 6/23/2008 Average

A/C Balance (± 5) (%) 2.82 -0.01 -2.74 3.85 0.98

Alkalinity-Total as CaCO3 (mg/L) 82 2.5 2.5 2.5 22.4

Aluminum-Dissolved (mg/L) 134 131 162 64.4 123

Aluminum-Total (mg/L) 160 0.05 166 62.8 97.2

Ammonia (mg/L) 3.4 4.5 2 3.3

Anions (meg/L) 119 119 154 66.6 114.7

Arsenic-Dissolved (mg/L) 0.003 0.004 0.004 0.002 0.003

Arsenic-Total (mg/L) 0.0015 0.003 0.004 0.002 0.003

Bacteria, Fecal Coliform (cfu/100ml) 1 1 1 1 1

Barium-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05

Barium-Total (mg/L) 0.05 0.05 0.05 0.05 0.05

Bicarbonate as HCO3 (mg/L) 100 2.5 2.5 2.5 26.9

Boron-Dissolved (mg/L) 0.6 0.05 0.05 0.2 0.23

Boron-Total (mg/L) 0.7 0.05 0.05 0.2 0.25

Cadmium-Dissolved (mg/L) 0.026 0.026 0.036 0.015 0.026

Cadmium-Total (mg/L) 0.03 0.027 0.031 0.019 0.027

Calcium-Dissolved (mg/L) 512 471 534 328 461

Calcium-Total (mg/L) 571 330 451

Carbonate as C03 (mg/L) 2.5 2.5 2.5 2.5 2.5

Cations (meg/L) 126 119 145 72 116

Chloride (mg/L) 10 7 10 5 8

Chromium-Dissolved (mg/L) 0.005 0.005 0.025 0.01 0.011

Chromium-Hexavalent (mg/L) 0.025 0.01 0.005 0.0025 0.0106

Chromium-Total (mg/L) 0.025 0.025 0.025 0.025 0.025

Chromium-Trivalent (mg/L) 0.005 0.005 0.005 0.005 0.005

Conductivity @ 25 C (umhos/cm) 6210 6390 7640 4110 6088

Copper-Dissolved (mg/L) 0.11 0.1 0.13 0.07 0.10

Copper-Total (mg/L) 0.14 0.1 0.13 0.06 0.11

Fluoride (mg/L) 3.7 5.5 7.4 3.9 5.1

Gross Alpha-Total (pCi/L) 3070 6780 8750 3570 5543

Gross Beta-Total (pCi/L) 2500 3200 3600 1200 2625

Gross Gamma-Total (pCi/L) 10 264 675 0 237

Iron-Dissolved (mg/L) 4.28 5.74 7.35 1.88 4.81

Iron-Total (mg/L) 4.66 5.93 8.22 2.19 5.25

Lead 210-Dissolved (pCi/L) 0.5 0.5 -0.6 0.1

Lead 210-Suspended (pCi/L) 0.5 0.5 3.7 1.6

Lead 210-Total (pCi/L) 0.5 3.1 1.8

Lead-Dissolved (mg/L) 0.001 0.001 0.001 0.0005 0.001

Lead-Total (mg/L) 0.0015 0.001 0.001 0.011 0.004

Magnesium-Dissolved (mg/L) 771 707 878 436 698

Magnesium-Total (mg/L) 930 439 685

Manganese-Dissolved (mg/L) 223 249 299 133 226

Manganese-Total (mg/L) 215 246 317 0.06 195

Mercury-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005

Mercury-Total (mg/L) 0.0005 0.0005 0.0005 0.00005 0.0004
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IPOWERECI usA) INC.
...... 'Nit'..

SUB06

Parameters 9/27/2007 11/27/2007 2/10/2008 6/23/2008 Average

Molybdenum-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05

Molybdenurm-Total (mg/L) 0.05 0.05 0.05 0.05 0.05

Nickel-Dissolved (mg/L) 5.07 5.58 6.45 3.01 5.03

Nickel-Total (mg/L) 6.53 0.025 6.14 3.03 3.93

Nitrogen, Nitrate as N (mg/L) 0.4 0.4 0.4 0.6 0.5

pH 3.22 3.2 3.19 3.52 3.28

Polonium 210-Dissolved (pCi/L) 0.5 1.7 0.3 0.8

Polonium 210-Suspended (pCi/L) 4.5 1.4 0.4 2.1

Polonium 210-Total (pCi/L) 3.1 0.7 1.9

Potassium-Dissolved (mg/L) 27 29 35 17 27

Potassium-Total (mg/L) 37.1 17.7 27.4
Radium 226-Dissolved (pCi/L) 4.3 2.2 2.2 2.9

Radium 226-Suspended (pCi/L) 0.1 0.1 1 -0.2 0.3

Radium 226-Total (pCi/L) 2 1.8 2 1.9
Selenium-Dissolved (mg/L) 0.035 0.014 0.017 0.009 0.019

Selenium-IV-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005

Selenium-IV-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005

Selenium-Total (mg/L) 0.013 0.013 0.016 0.008 0.013

Selenium-VI-Dissolved (mg/L) 0.014 0.002 0.009 0.008

Selenium-VI-Total (mg/L) 0.013 0.013 0.016 0.008 0.013

Silica-Dissolved (mg/L) 30 34.1 37.2 10.2 27.9

Silica-Total (mg/L) 41.5 11.4 26.5

Silver-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Silver-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Sodium Adsorption Ratio (SAR) (meg/L) 0.59 0.7 0.44 0.58

Sodium-Dissolved (mg/L) 88 86.1 113 52 84.8

Sodium-Total (mg/L) 115 54 84.5

Solids-Suspended Sediment SSC (mg/L) 10 2.5 14 8 8.6

Solids-Total Dissolved Calculated (mg/L) 7090 7020 8910 4050 6768

Solids-Total Dissolved TDS (mg/L) 8100 8600 6800 4500 7000

Solids-Total Suspended TSS (mg/L) 5 5 10 14 9

Sulfate (mg/L) 5030 5700 7330 3180 5310

TDS Balance (0.80 - 1.20) (dec.%) 1.14 1.23 0.77 1.12 1.07

Thorium 230-Dissolved (pCi/L) 23.8 27.8 25.2 6.3 20.8

Thorium 230-Suspended (pCi/L) 0.1 1 0.1 0.2 0.4
Thorium 230-Total (pCi/L) 28.8 31.1 6.5 22.1

Thorium 232-Dissolved (mg/L) 0.011 0.01 0.013 0.0025 0.0091

Thorium 232-Suspended (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005

Thorium 232-Total (mg/L) 0.01 0.01 0.013 0.005 0.010

Uranium-Dissolved (mg/L) 5.29 5.84 7.84 3.22 5.55

Uranium-Suspended (mg/L) 0.0013 0.0013 0.0019 0.0015 0.0015

Uranium-Total (mg/L) 7.38 5.83 6.73 3.61 5.89

Vanadium-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05

Vanadium-Total (mg/L) 0.05 0.05 0.05 0.05 0.05

Zinc-Dissolved (mg/L) 4.31 4.45 6.58 2.99 4.58

Zinc-Total (mg/L) 5.55 4.46 7.22 2.92 5.04
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*P OWERTECh (USA) INC.

Water Quality Data from SUB07

SUB07

Parameters 9/27/2007 11/12/2007 3/24/2008 6/23/2008 Average

A/C Balance (± 5) (%) 2.11 -1.25 -3.45 -16.2 -4.70

Alkalinity-Total as CaCO3 (mg/L) 2.5 2.5 2.5 2.5 2.5

Aluminum-Dissolved (mg/L) 1.1 0.5 0.2 0.1 0.5

Aluminum-Total (mg/L) 1.7 0.6 0.4 0.8 0.9

Ammonia (mg/L) 2.4 2.4 0.2 1.7

Anions (meg/L) 10.4 6.18 3.95 3.59 6.03

Arsenic-Dissolved (mg/L) 0.001 0.0005 0.0005 0.0005 0.0006

Arsenic-Total (mg/L) 0.001 0.0005 0.0005 0.002 0.001

Bacteria, Fecal Coliform (cfu/100ml) 1 1 1 1 1

Barium-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05

Barium-Total (mg/L) 0.05 0.05 0.05 0.05 0.05

Bicarbonate as HCO3 (mg/L) 2.5 2.5 2.5 2.5 2.5

Boron-Dissolved (mg/L) 0.2 0.05 0.05 0.05 0.09

Boron-Total (mg/L) 0.3 0.05 0.05 0.05 0.11

Cadmium-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Cadmium-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Calcium-Dissolved (mg/L) 80 45.6 27.6 21.6 43.7

Calcium-Total (mg/L) 27 22.6 24.8

Carbonate as C03 (mg/L) 2.5 2.5 2.5 2.5 2.5

Cations (megl/L) 10.8 6.03 3.69 2.59 5.78

Chloride (mg/L) 10 7 4 2 6

Chromium-Dissolved (mg/L) 0.005 0.005 0.005 0.005 0.005

Chromium-Hexavalent (mg/L) 0.0025 0.01 0.025 0.0025 0.01

Chromium-Total (mg/L) 0.025 0.025 0.025 0.025 0.025

Chromium-Trivalent (mg/L) 0.005 0.005 0.005 0.005 0.005

Conductivity @ 25 C (umhos/cm) 972 610 402 283 567

Copper-Dissolved (mg/L) 0.01 0.005 0.005 0.005 0.006

Copper-Total (mg/L) 0.02 0.005 0.005 0.005 0.009

Fluoride (mg/L) 0.2 0.2 0.2 0.2 0.2

Gross Alpha-Total (pCi/L) 5.3 5.1 1.9 5.8 4.5

Gross Beta-Total (pCi/L) 33.1 25.8 13.4 12.1 21.1

Gross Gamma-Total (pCi/L) 10 1290 10 0 328

Iron-Dissolved (mg/L) 0.44 0.48 1.58 0.11 0.65

Iron-Total (mg/L) 1.6 0.58 1.67 1.47 1.33

Lead 210-Dissolved (pCi/L) 0.5 0.5 -1.4 -0.1

Lead 210-Suspended (pCi/L) 0.65 0.5 0.6 0.6

Lead 210-Total (pCi/L) 0.5 -0.8 -0.2

Lead-Dissolved (mg/L) 0.003 0.004 0.0005 0.0005 0.002

Lead-Total (mg/L) 0.003 0.001 0.0005 0.013 0.004

Magnesium-Dissolved (mg/L) 49 26.3 16.4 12.2 26.0

Magnesium-Total (mg/L) 16 12.7 14.4

Manganese-Dissolved (mg/L) 8.21 5.54 2.85 1.98 4.65

Manganese-Total (mg/L) 9.04 5.55 2.76 2.03 4.85

Mercury-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005

Mercury-Total (mg/L) 0.0005 0.0005 0.00005 0.00005 0.0003
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SUB07

Parameters 9/27/2007 11/12/2007 3/24/2008 6/23/2008 Average

Molybdenum-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05

Molybdenum-Total (mg/L) 0.05 0.05 0.05 0.05 0.05

Nickel-Dissolved (mg/L) 0.17 0.12 0.06 0.03 0.10

Nickel-Total (mg/L) 0.17 0.12 0.07 0.025 0.10

Nitrogen, Nitrate as N (mg/L) 0.05 0.2 0.4 0.2 0.21

pH 3.81 4.12 4.16 4.97 4.27

Polonium 210-Dissolved (pCi/L) 0.5 1.8 0.4 0.9

Polonium 210-Suspended (pCi/L) 0.65 0.5 0.9 0.7

Polonium 210-Total (pCi/L) 1.3 1.3 1.3

Potassium-Dissolved (mg/L) 38 27 14 10 22.3

Potassium-Total (mg/L) 13.7 10.7 12.2

Radium 226-Dissolved (pCi/L) 0.8 0.7 0.4 -0.02 0.47

Radium 226-Suspended (pCi/L) 0.15 0.1 0.5 -0.4 0.09

Radium 226-Total (pCi/L) 0.5 0.8 -0.38 0.31

Selenium-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0025 0.001

Selenium-IV-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005

Selenium-IV-Total (m /L) 0.0005 0.0005 0.0005 0.0005 0.0005

Selenium-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005

Selenium-VI-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005

Selenium-VI-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005

Silica-Dissolved (mg/L) 0.5 0.25 1.4 2.8 1.2

Silica-Total (mg/L) 1.4 4.9 3.2

Silver-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Silver-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Sodium Adsorption Ratio (SAR) (meg/L) 0.17 0.13 0.05 0.12

Sodium-Dissolved (mg/L) 10 6 3.4 2 5.4

Sodium-Total (mg/L) 3.5 2 2.8

Solids-Suspended Sediment SSC (mg/L) 17 16 2.5 26 15.4

Solids-Total Dissolved Calculated (mg/LI 682 399 254 225 390

Solids-Total Dissolved TDS (mg/L) 680 450 220 180 383

Solids-Total Suspended TSS (mg/L) 9 8 2.5 32 13

Sulfate (mg/L) 484 357 183 169 298

TDS Balance (0.80 - 1.20) (dec.%) 0.99 1.13 0.86 0.78 0.94

Thorium 230-Dissolved (pCi/L) 0.8 0.1 0.1 0 0.3

Thorium 230-Suspended (pCi/L) 0.15 0.9 0 0.2 0.3

Thorium 230-Total (pCi/L) 0.1 0.1 0.2 0.1

Thorium 232-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Thorium 232-Suspended (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005

Thorium 232-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Uranium-Dissolved (mg/L) 0.0011 0.0004 0.00015 0.0024 0.0010

Uranium-Suspended (mg/L) 0.00015 0.00015 0.00015 0.00015 0.00015

Uranium-Total (mg/L) 0.0013 0.0004 0.0003 0.0006 0.0007

Vanadium-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05

Vanadium-Total (mg/L) 0.05 0.05 0.05 0.1 0.06

Zinc-Dissolved (mg/L) 0.17 0.14 0.06 0.04 0.10

Zinc-Total (mg/L) 0.2 0.12 0.08 0.02 0.11
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Water Quality Data from SUB08

SUB08

Parameteis 912612007 1112712007 211012008 6123/2008 -Average

A/C Balance (± 5) (%) -0.475 0.414 6.26 3.86 2.51

Alkalinity-Total as CaCO3 (mg/L) 102 136 246 130 154

Aluminum-Dissolved (mg/L) 0.05 0.05 0.05 0.05

Aluminum-Total (mg/L) 0.05 0.05 0.3 0.1

Ammonia (mg/L) 0.05 0.4 0.05 0.2

Anions (megqL) 37.6 36.4 43.5 18.6 34.0

Arsenic-Dissolved (mg/L) 0.0005 0.002 0.003 0.0018

Arsenic-Total (mg/L) 0.003 0.0005 0.002 0.004 0.0024

Bacteria, Fecal Coliform (cfu/100ml) 4 2 1 12 4.8

Barium-Dissolved (mg/L) 0.05 0.05 0.05 0.05

Barium-Total (mg/L) 0.05 0.05 0.05 0.05 0.05

Bicarbonate as HCO3 (mg/L) 90 166 300 149 176

Boron-Dissolved (mg/L) 0.5 0.7 0.4 0.5

Boron-Total (mg/L) 0.48 0.5 0.7 0.4 0.5

Cadmium-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025

Cadmium-Total (ml/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Calcium-Dissolved (mg/L) 134 186 79.4 133

Calcium-Total (mg/L) 102 181 83.1 122

Carbonate as C03 (mg/L) 17 2.5 2.5 2.5 6.1

Cations (meq/L) 37.2 36.7 49.3 20.1 35.8

Chloride (mg/L) 34 26 42 14 29

Chromium-Dissolved (mg/L) 0.005 0.025 0.005 0.012

Chromium-Hexavalent (mg/L) 0.0025 0.008 0.0025 0.0043

Chromium-Total (mg/L) 0.025 0.025 0.025 0.025 0.025

Chromium-Trivalent (mg/L) 0.005 0.005 0.005 0.005

Conductivity @ 25 C (umhos/cm) 3630 3160 4180 1800 3193

Copper-Dissolved (mg/L) 0.005 0.005 0.005 0.005

Copper-Total (mg/L) 0.005 0.005 0.005 0.005 0.005

Fluoride (mg/L) 0.4 0.4 0.4 0.5 0.4

Gross Alpha-Total (pCi/L) 0.5 4.8 12.2 14.1 7.9

Gross Beta-Total (pCi/L) 14 9.7 13.9 11.9 12.4

Gross Gamma-Total (pCi/L) 10 10 0 6.7

Iron-Dissolved (mg/L) 0.015 0.03 0.04 0.03

Iron-Total (mg/L) 0.11 0.1 0.34 0.53 0.27

Lead 210-Dissolved (pCi/L) 0.5 4.6 1.9 2.3

Lead 210-Suspended (pCi/L) 0.5 0.5 3.4 1.5

Lead 210-Total (pCi/L) 0.5 4.6 5.3 3.5

Lead-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005

Lead-Total (mg/L) 0.0005 0.0005 0.0005 0.013 0.0036

Magnesium-Dissolved (mg/L) 55.9 78.8 31.5 55.4

Magnesium-Total (mg/L) 60 78.3 33.5 57.3

Manganese-Dissolved (mg/L) 0.09 0.37 0.01 0.16

Manganese-Total (mg/L) 0.01 0.05 0.37 0.06 0.12

Mercury-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005

Mercury-Total (mg/L) 0.0005 0.0005 0.0005 0.00005 0.0004
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P .WRTEC )INC...Ao" - , RIIRflA
w

Parameters 9/26/2007 11/27/2007 2/10/2008 6/23/2008 Average

Molybdenum-Dissolved (mg/L) 0.05 0.05 0.05 0.05

Molybdenum-Total (mg/L) 0.05 0.05 0.05 0.05 0.05

Nickel-Dissolved (mg/L) 0.005 0.025 0.005 0.012

Nickel-Total (mg/L) 0.025 0.025 0.025 0.025 0.025

Nitrogen, Nitrate as N (mg/L) 0.05 0.2 0.05 0.05 0.09

pH 9.37 7.59 7.54 8.92 8.36

Polonium 210-Dissolved (pCi/L) 0.5 0.5 0.0 0.3

Polonium 210-Suspended (pCi/L) 0.5 2.3 0.2 1.0

Polonium 210-Total (pCi/L) 0.5 2.3 0.2 1.0

Potassium-Dissolved (mg/L) 13 17 11 13.7

Potassium-Total (mg/L) 14 16.1 11.5 13.9

Radium 226-Dissolved (pCi/L) 0.1 0.1 -0.1 0.03

Radium 226-Suspended (pCi/L) 0.1 0.1 1.2 -0.4 0.3

Radium 226-Total (pCi/L) 0.1 0.5 0.4 -0.52 0.12

Selenium-Dissolved (mg/L) 0.0005 0.0005 0.0025 0.0012

Selenium-IV-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005

Selenium-IV-Total (mrg/L) 0.0005 0.0005 0.0005 0.0005

Selenium-Total (mg/L) 0.001 0.0005 0.0005 0.0005 0.0006

Selenium-VI-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005

Selenium-VI-Total (mg/L) 0.0005 0.0005 0.0005 0.0005

Silica-Dissolved (mg/L) 7 9.9 0.25 5.7

Silica-Total (mg/L) 0.5 11 0.8 4.1

Silver-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025

Silver-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Sodium Adsorption Ratio (SAR) (meg/L) 11 12 7.3 10.1

Sodium-Dissolved (mg/L) 576 759 304 546

Sodium-Total (mg/L) 618 789 324 577

Solids-Suspended Sediment SSC (mg/L) 2.5 11 66 13 23

Solids-Total Dissolved Calculated (mg/L) 2550 2470 3020 1270 2328

Solids-Total Dissolved TDS (mg/L) 2800 2600 3400 1300 2525

Solids-Total Suspended TSS (mg/L) 2.5 2.5 14 7 6.5

Sulfate (mg/L) 1880 1580 1790 747 1499

TDS Balance (0.80 - 1.20) (dec.%) 1.11 1.05 1.12 0.99 1.07

Thorium 230-Dissolved (pCi/L) 0.1 0.1 0.1 0.0 0.1

Thorium 230-Suspended (pCi/L) 0.1 0.1 0.1 0.0 0.1

Thorium 230-Total (pCi/L) 0.1 0.1 0.6 0.1 0.2

Thorium 232-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025

Thorium 232-Suspended (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005

Thorium 232-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Uranium-Dissolved (mg/L) 0.0017 0.0028 0.0025 0.0026 0.0024

Uranium-Suspended (mg/L) 0.00015 0.001 0.00015 0.00015 0.0004

Uranium-Total (mg/L) 0.0017 0.002 0.0023 0.0016 0.0019

Vanadium-Dissolved (mg/L) 0.05 0.05 0.05 0.05

Vanadium-Total (mg/L) 0.05 0.05 0.05 0.10 0.06

Zinc-Dissolved (mg/L) 0.02 0.02 0.005 0.015

Zinc-Total (mg/L) 0.005 0.005 0.02 0.005 0.0088
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POWERTECh (~IJSA) INC.0 Water Quality Data from SUB09

SUB09

Parameters 3/24/2008 6/23/2008- Average

A/C Balance (± 5) (%) 0.04 3.63 1.84

Alkalinity-Total as CaCO3 (mgl/L) 28 80 54

Aluminum-Dissolved (mg/L) 0.05 0.2 0,13

Aluminum-Total (mg/L) 4.8 42.8 23.8

Ammonia (mg/L) 0.05 0.80 0.43

Anions (meg/L) 2.82 2.36 259

Arsenic-Dissolved (mg/L) 0.001 0.002 0.002

Arsenic-Total (mg/L) 0.002 0.017 " 0.010

Bacteria, Fecal Coliform (cfu/100ml) 2 190 96

Barium-Dissolved (mg/L) 0.05 0.05 0.05

Barium-Total (mg/L) 0.05 0.2 0.13

Bicarbonate as HCO3 (mg/L) 34 98 66

Boron-Dissolved (mg/L) 0.1 0.1 0.1

Boron-Total (mg/L) 0.1 0.2 0.2

Cadmium-Dissolved (mg/L) 0.0025 0.0025 0.0025

Cadmium-Total (mg/L) 0.0025 0.0025 0.0025

Calcium-Dissolved (mg/L) 18.2 17.4 17.8

Calcium-Total (mg/L) 19.1 22.6 20.9

Carbonate as C03 (mg/L) 2.5 2.5 2.5

Cations (meg/L) 2.82 2.54 2.68

Chloride (mg/L) 8 4 6

Chromium-Dissolved (mgl/L) 0.005 0.005 0.005

Chromium-Hexavalent (mg/L) 0.005 0.0025 0.0038

Chromium-Total (mg/L) 0.025 0.05 0.038

Chromium-Trivalent (mg/L) 0.005 0.05 0.028

Conductivity @ 25 C (umhos/cm) 297 249 273

Copper-Dissolved (mg/L) 0.005 0.005 0.005

Copper-Total (mg/L) 0.01 0.02 0.02

Fluoride (mg/L) 0.6 0.5 0.6

Gross Alpha-Total (pCi/L) 1.2 15.9 8.6

Gross Beta-Total (pCi/L) 14.7 20.6 17.7

Gross Gamma-Total (pCi/L) 10 0 5

Iron-Dissolved (mg/L) 0.04 0.21 0.13

Iron-Total (mg/L) 3.6 37 20.3

Lead 210-Dissolved (pCi/L) -0.9 -0.9

Lead 210-Suspended (pCi/L) 4.5 4.5

Lead 210-Total (pCi/L) 3.6 3.6

Lead-Dissolved (mg/L) 0.0005 0.0005 0.0005

Lead-Total (mg/L) 0.004 0.045 0.025

Magnesium-Dissolved (mg/L) 11.1 10.3 10.7

Magnesium-Total (mg/L) 12.2 18.3 15.3

Manganese-Dissolved (mg/L) 0.005 0.08 0.043

Manganese-Total (mg/L) 0.02 0.23 0.13

Mercury-Dissolved (mg/L) 0.0005 0.0005 0.0005

Mercury-Total (mg/L) 0.00005 0.00005 0.00005
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SUB09

Parameters 3/24/2008 6/23/2008 Average

Molybdenum-Dissolved (mg/L) 0.05 0.05 0.05

Molybdenum-Total (mj/L) 0.05 0.05 0.05

Nickel-Dissolved (mg/L) 0.005 0.005 0.005

Nickel-Total (mg/L) 0.025 0.025 0.025

Nitrogen, Nitrate as N (mg/L) 0.05 0.3 0.18

pH 8.42 7.4 7.9

Polonium 210-Dissolved (pCi/L) 0 0

Polonium 210-Suspended (pCi/L) 0.9 0.9

Polonium 210-Total (pCi/L) 0.9 0.9

Potassium-Dissolved- (mg/L) 15 13 14

Potassium-Total (mg/L) 17 24.9 21.0

Radium 226-Dissolved (pCi/L) 0.03 0.1 0.07

Radium 226-Suspended (pCi/L) 0.5 -0.06 0.22

Radium 226-Total (pCi/L) 0.5 0.04 0.27

Selenium-Dissolved (mg/L) 0.0005 0.0025 0.0015

Selenium-IV-Dissolved (mg/L) 0.0005 0.0005 0.0005

Selenium-IV-Total (mg/L) 0.0005 0.0005 0.0005

Selenium-Total (mg/L) 0.001 0.002 0.002

Selenium-VI-Dissolved (mg/L) 0.0005 0.0005 0.0005

Selenium-VI-Total (mg/L) 0.0005 0.002 0.0013

Silica-Dissolved (mg/L) 1.6 5.9 3.8

Silica-Total (mg/L) 19.5 73.4 46.5

Silver-Dissolved (mg/L) 0.0025 0.0025 0.0025

Silver-Total (mg/L) 0.0025 0.0025 0.0025

Sodium Adsorption Ratio (SAR) (meg/L) 0.62 0.42 0.52

Sodium-Dissolved (mg/L) 13.7 9 11.4

Sodium-Total (mg/L) 13.4 9 11

Solids-Suspended Sediment SSC (mg/L) 119 425 272

Solids-Total Dissolved Calculated (mg/L) 184 149 167

Solids-Total Dissolved TDS (mg/L) 250 280 265

Solids-Total Suspended TSS (mg/L) 100 190 145

Sulfate (mg/L) 95 28 62

TDS Balance (0.80 - 1.20) (dec.%) 1.37 1.87 1.62

Thorium 230-Dissolved (pCi/L) 0 0 0

Thorium 230-Suspended (pCi/L) 0.5 0.4 0.45

Thorium 230-Total (pCi/L) 0.5 0.5 0.5

Thorium 232-Dissolved (mg/L) 0.0025 0.0025 0.0025

Thorium 232-Suspended (mg/L) 0.001 0.005 0.003

Thorium 232-Total (mg/L) 0.0025 0.01 0.0063

Uranium-Dissolved (mg/L) 0.0005 0.0056 0.0031

Uranium-Suspended (mg/L) 0.0003 0.001 0.001

Uranium-Total (mg/L) 0.0008 0.0023 0.0016

Vanadium-Dissolved (mg/L) 0.05 0.05 0.05

Vanadium-Total (mg/L) 0.05 0.1 0.08

Zinc-Dissolved (mg/L) 0.005 0.01 0.008

Zinc-Total (rag/L) 0.02 0.11 0.065
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Water Quality Data from SUB1O

SUB10

Parameters 3/2412008 6/23/2008 Average

NC Balance (± 5) (%) 6.52 5.17 5.85

Alkalinity-Total as CaCO3 (mg/L) 54 38 46

Aluminum-Dissolved (mg/L) 0.05 0.3 0.18

Aluminum-Total (mg/L) 3 35 19

Ammonia (mg/L) 0.05 0.3 0.18

Anions (meg/L) 27.1 3.73 15.42

Arsenic-Dissolved (mg/L) 0.0005 0.0005 0.0005

Arsenic-Total (mg/L) 0.002 0.01 0.006

Bacteria, Fecal Coliform (cfu/100ml) 4 170 87

Barium-Dissolved (mg/L) 0.05 0.05 0.05

Barium-Total (mg/L) 0.05 0.1 0.08

Bicarbonate as HCO3 (mg/L) 66 46 56

Boron-Dissolved (mg/L) 0.1 0.05 0.08

Boron-Total (mg/L) 0.05 0.1 0.08

Cadmium-Dissolved (mg/L) 0.0025 0.0025 0.0025

Cadmium-Total (mg/L) 0.0025 0.0025 0.0025

Calcium-Dissolved (mg/L) 248 34 141

Calcium-Total (mg/L) 255 39.6 147

Carbonate as C03 (mg/L) 2.5 2.5 2.5

Cations (meg/L) 30.9 4.14 17.5

Chloride (mg/L) 32 3 18

Chromium-Dissolved (mg/L) 0.005 0.005 0.005

Chromium-Hexavalent (mg/L) 0.005 0.0025 0.0038

Chromium-Total (mg/L) 0.025 0.05 0.038

Chromium-Trivalent (mg/L) 0.005 0.05 0.028

Conductivity @ 25 C (umhos/cm) 2490 419 1455

Copper-Dissolved (mg/L) 0.005 0.005 0.005

Copper-Total (mg/L) 0.01 0.02 0.015

Fluoride (mg/L) 0.2 0.3 0.3

Gross Alpha-Total (pCi/L) 9 16.3 12.7

Gross Beta-Total (pCi/L) 36.5 22.1 29.3

Gross Gamma-Total (pCi/L) 10 0 5

Iron-Dissolved (mg/L) 0.015 0.14 0.078

Iron-Total (mg/L) 2.89 33.7 18.3

Lead 210-Dissolved (pCi/L) 0.1 0.1

Lead 210-Suspended (pCi/L) 5.2 5.2

Lead 210-Total (pCi/L) 5.3 5.3

Lead-Dissolved (mg/L) 0.0005 0.0005 0.0005

Lead-Total (mg/L) 0.003 0.039 0.021

Magnesium-Dissolved (mg/L) 103 14.5 58.8

Magnesium-Total (mg/L) 105 20.6 62.8

Manganese-Dissolved (mg/L) 0.02 0.04 0.03

Manganese-Total (mg/L) 0.04 0.35 0.20

Mercury-Dissolved (mg/L) 0.0005 0.0005 0.0005

Mercury-Total (mg/L) 0.00005 0.00005 0.00005
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SUB10

Parameters 3/24/2008 6123/2008 Average

Molybdenum-Dissolved (mg/L) 0.05 0.05 0.05

Molybdenurni-Total (mg/L) 0.05 0.05 0.05

Nickel-Dissolved (mg/L) 0.005 0.005 0.005

Nickel-Total (mg/L) 0.025 0.025 0.025

Nitrogen, Nitrate as N (mg/L) 0.05 0.6 0.33

pH 8.19 6.96 7.58

Polonium 210-Dissolved (pCi/L) 0 0

Polonium 210-Suspended (pCi/L) 1.1 1.1

Polonium 210-Total (pCi/L) 1.1 1.1

Potassium-Dissolved (mg/L) 41 13 27

Potassium-Total (mg/L) 42.3 23.1 32.7

Radium 226-Dissolved (pCi/L) 0.1 0.2 0.2

Radium 226-Suspended (pCi/L) 1.1 0.6 0.9

Radium 226-Total (pCi/L) 1.2 0.8 1.0

Selenium-Dissolved (mg/L) 0.0005 0.0025 0.0015

Selenium-IV-Dissolved (mg/L) 0.0005 0.0005 0.0005

Selenium-IV-Total (mg/L) 0.0005 0.0005 0.0005

Selenium-Total (mg/L) 0.0005 0.0005 0.0005

Selenium-VI-Dissolved (mg/L) 0.0005 0.0005 0.0005

Selenium-VI-Total (mg/L) 0.0005 0.0005 0.0005

Silica-Dissolved (mg/L) 0.25 4.3 2.28

Silica-Total (mg/L) 10.4 64.6 37.5

Silver-Dissolved (mg/L) 0.0025 0.0025 0.0025

Silver-Total (mg/L) 0.0025 0.0025 0.0025

Sodium Adsorption Ratio (SAR) (meg/L) 2.8 0.7 1.8

Sodium-Dissolved (mg/L) 208 19 114

Sodium-Total (mg/L) 209 19 114

Solids-Suspended Sediment SSC (mg/L) 195 737 466

Solids-Total Dissolved Calculated (mg/L) 1870 258 1064

Solids-Total Dissolved TDS (mg/L) 2100 410 1255

Solids-Total Suspended TSS (mg/L) 250 220 235

Sulfate (mg/L) 1210 135 673

TDS Balance (0.80 - 1.20) (dec.%) 1.1 1.59 1.35

Thorium 230-Dissolved (pCi/L) 0.1 0.1 0.1

Thorium 230-Suspended (pCi/L) 0.5 0.3 0.4

Thorium 230-Total (pCi/L) 0.6 0.5 0.6

Thorium 232-Dissolved (mg/L) 0.0025 0.0025 0.0025

Thorium. 232-Suspended (mg/L) 0.003 0.005 0.004

Thorium 232-Total (mg/L) 0.0025 0.015 0.0088

Uranium-Dissolved (mg/L) 0.0027 0.0005 0.0016

Uranium-Suspended (mg/L) 0.0007 0.0008 0.0008

Uranium-Total (mg/L) 0.0033 0.0022 0.0028

Vanadium-Dissolved (mg/L) 0.05 0.05 0.05

Vanadium-Total (mg/L) 0.05 0.1 0.08

Zinc-Dissolved (mg/L) 0.005 0.01 0.008

Zinc-Total (mg/L) 0.01 0.09 0.05
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Water Quality Data from SUBIB

Para etes ________ __SUB11 __

Parameters 9/27/2007 11/27/2007 3/24/2008 6/23/2008 Average

A/C Balance (± 5) (%) -4.19 4.5 10.9 7.71 4.73

Alkalinity-Total as CaCO3 (mg/L) 122 56 18 6 51

Aluminum-Dissolved (mg/L) 0.7 0.05 0.2 0.3 0.31

Aluminum-Total (mg/L) 1.2 0.5 1.9 9.6 3.3

Ammonia (mg/L) 2.1 0.05 0.05 0.73

Anions (meg/L) 2.88 1.72 0.66 1.05' 1.58

Arsenic-Dissolved (mg/L) 0.002 0.002 0.0005 0.001 0.0014

Arsenic-Total (mg/L) 0.006 0.005 0.004 0.005 0.005

Bacteria, Fecal Coliform (cfu/100ml) 14 12 1 20 12

Barium-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05

Barium-Total (mg/L) 0.05 0.05 0.05 0.05 0.05

Bicarbonate as HCO3 (mg/L) 149 68 22 - 7 62

Boron-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05

Boron-Total (mg/L) 0.1 0.05 0.05 0.05 0.06

Cadmium-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Cadmium-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Calcium-Dissolved (mg/L) 22 14.8 6.3 11.2 13.6

Calcium-Total (mg/L) 6.7 12.3 9.5

Carbonate as C03 (mg/L) 2.5 2.5 2.5 2.5 2.5

Cations (meg/L) 2.65 1.88 0.83 1.23 1.65

Chloride (mg/L) 4 2 1 0.5 1.9

Chromium-Dissolved (mg/L) 0.005 0.005 0.005 0.005 0.005

Chromium-Hexavalent (mg/L) 0.025 0.0025 0.005 0.0025 0.009

Chromium-Total (mg/L) 0.025 0.025 0.025 0.025 0.025

Chromium-Trivalent (mg/L) 0.005 0.005 0.005 0.005 0.005

Conductivity @ 25 C (umhos/cm) 202 188 68.7 131 147.4

Copper-Dissolved (mg/L) 0.005 0.005 0.005 0.005 0.005

Copper-Total (mg/L) 0.005 0.005 0.005 0.005 0.005

Fluoride (mg/L) 0.4 0.3 0.2 0.2 0.3

Gross Alpha-Total (pCi/L) 2.9 2 1.4 9.4 3.9

Gross Beta-Total (pCi/L) 10.6 9.1 5.8 10.4 9.0

Gross Gamma-Total (pCi/L) 10 1100 10 0 280

Iron-Dissolved (mg/L) 1.93 0.61 1.7 0.72 1.24

Iron-Total (mg/L) 0.015 31.8 15.7 21.4 17.2

Lead 210-Dissolved (pCi/L) 0.5 0.5 3.2 1.4

Lead 210-Suspended (pCi/L) 8.2 0.5 5 4.6

Lead 210-Total (pCi/L) 0.5 8.2 4.4

Lead-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005

Lead-Total (mg/L) 0.002 0.002 0.003 0.021 0.007

Magnesium-Dissolved (mg/L) 6 4.2 1.9 3.2 3.8

Magnesium-Total (mg/L) 2.1 4.3 3.2

Manganese-Dissolved (mg/L) 1.8 1.52 0.57 0.74 1.16

Manganese-Total (mg/L) 2.67 1.66 0.66 0.91 1.48

Mercury-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005

Mercury-Total (mg/L) 0.0005 0.0005 0.00005 0.00005 0.0003
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Parameters 9/27/2007 11/27/2007 3/24/2008 6/23/2008 Average

Molybdenum-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05

Molybdenum-Total (mg/L) 0.05 0.05 0.05 '0.05 0.05

Nickel-Dissolved (mg/L) 0.03 0.005 0.005 0.005 0.011

Nickel-Total (mg/L) 0.025 0.025 0.025 0.025 0.025

Nitrogen, Nitrate as N (mg/L) 0.05 0.1 0.05 0.1 0.08

pH 7.04 6.41 6.68 5.96 6.52

Polonium 210-Dissolved (pCi/L) 0.5 0.5 -0.2 0.3

Polonium 210-Suspended (pCi/L) 1 1.8 1.1 1.3

Polonium 210-Total (pCi/L) 1.8 0.9 1.4

Potassium-Dissolved (mg/L) 13 11 4 6 9

Potassium-Total (mg/L) 5.2 9 7.1

Radium 226-Dissolved (pCi/L) 0.7 0.1 -0.1 0.2

Radium 226-Suspended (pCi/L) 0.2 0.1 0.8 -0.4 0.2

Radium 226-Total (pCi/L) 0.1 0.9 -0.51 0.2

Selenium-Dissolved (mg/L) 0.002 0.0005 0.0005 0.0025 0.0014

Selenium-IV-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005

Selenium-IV-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005

Selenium-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005

Selenium-VI-Dissolved (mg/L) 0.0005 0.0005 0.0005 0.0005

Selenium-VI-Total (mg/L) 0.0005 0.0005 0.0005 0.0005 0.0005

Silica-Dissolved (mg/L) 8 7.1 0.8 2.6 4.6

Silica-Total (mg/L) 6.1 20.1 13.1

Silver-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Silver-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Sodium Adsorption Ratio (SAR) (meg/L) 0.3 0.24 0.19 0.24

Sodium-Dissolved (mg/L) 6 5.1 2.7 3 4.2

Sodium-Total (mg/L) 1.9 2 2.0

Solids-Suspended Sediment SSC (mg/L) 72 120 77 189 115

Solids-Total Dissolved Calculated (mg/L) 155 97 42 79 93

Solids-Total Dissolved TDS (mg/L) 220 140 90 200 163

Solids-Total Suspended TSS (mg/L) 79 120 61 74 84

Sulfate (mg/L) 15 25 12 43 24

TDS Balance (0.80 - 1.20) (dec.%) 1.43 1.48 2.14 2.56 1.90

Thorium 230-Dissolved (pCi/L) 1.6 0.1 0.2 0 0.5

Thorium 230-Suspended (pCi/L) 0.2 3 0 0.1 0.8

Thorium 230-Total (pCi/L) 3 0.2 0.2 1.1

Thorium 232-Dissolved (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Thorium 232-Suspended (mg/L) 0.0005 0.001 0.0005 0.0005 0.0006

Thorium 232-Total (mg/L) 0.0025 0.0025 0.0025 0.0025 0.0025

Uranium-Dissolved (mg/L) 0.0336 0.0009 0.00015 0.00015 0.0087

Uranium-Suspended (mg/L) 0.0004 0.0017 0.0003 0.00015 0.0006

Uranium-Total (mg/L) 0.0004 0.0016 0.00015 0.0008 0.0007

Vanadium-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05

Vanadium-Total (mg/L) 0.05 0.05 0.05 0.1 0.06

Zinc-Dissolved (mg/L) 0.04 0.03 0.005 0.03 0.026

_____ Zinc-Total (mg/L) 0.02 0.005 0.01 0.03 0.02
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Appendix 6.1-E
Statistics for Surface Water Xonstituents at or above PQL by Xonstituent

Bacteria, Fecal C O'lifndtO-m'l/.1O0rn) ' 1 2 81 51 63.0% I 510.1 1260 12 32 170

Major Anion and ation
Anions (meq/L) ' "___. _ 81 81 100% 43.8 34.3 13.7 43.5 62.5

Bicartionate-as HC03 (mg/LI• 5 81 70 86.4% 179.8 98.9 102 156 240.3

,Carbonate as'(C03 (mg/l).' . 5 81 1 1.2% 17.0 17

Sulfate (mg/Li, . 36 81 81 100% 1636 1447 473.5 1450 2365

Chloride (jrngL)', 1 82 81 98.8% 265 394.1 9.5 78 338
Fluoride (mg/L' . 0.1 81 75 92.6% 0.666 1.135 0.3 0.4 0.5

Nitrogen; Nitrate as N (m/L)I 0.1 81 36 44.4% 0.387 0.218 0.225 0.4 0.5

Cations (mejL) 81 81 100% 43.5 33.4 13.85 43.5 61.55

Ammonia-as.N-(mg/L), 1 61 16 26.2% 1.32 1.34 0.225 0.8 2.325

Sodiuim-ilis6'lVed.(img/L)I,. 0.8 66 66 100% 380.5 411.4 19.75 198.5 652.8

Calcium-Dissolved (mg/L) 0.5 66 66 100% 276.2 195.1 72.83 294 451.3

Magnesium-Dissolved (mgL) , 0.5 66 66 100% 132.4 168.0 27.05 104 172

Potassium-Disolved (ag/EL) .. - 0.5 66 66 100% 13.67 9.64 6 11 17

Silica-Dissoled,(mg/L).ý. .. . 0.5 66 59 89.4% 7.76 7.32 2.8 6.1 10.2

General Water Quality Indicators. -

Alkalinilt-Toital s CaCO3(mg/L). 5 81 70 86.4% 148.3 80.7 87 132 198.5

Anion/Cation Balance (5)(%: 81 81 100% 0.15 4.18 -2.62 0.04 3.345

Conductivity@ 25 C (umhos/cm): -. 5 81 81 100% 3319 2328 1028 3340 5145
pH . r 0.• 1 81 81 100% 7.30 1.46 7.33 7.81 8.09

,SodiumAdsorpton'Ratio (rneg/L), .. 01 61 58 95.1% 4.93 4.39 0.995 3.65 8.65
Solids-Total Dissolved TDS(mg/L.) 5 81 81 100% 2928 2172 960 2900 4050

*Solids-Total Dissolved Calculated (rmg/L) 5 81 81 100% 2787 2125 898 2920 3905
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7DS Balance, (0.80 -1.20)'(dec.-%); ___ 81 - 81 100% 4 1.19 .f0.61 0.995 1.06 1.12
S sS n S S l 5 81 70 86.4% 662.1 1661 14 50 190.5

S 5 81 73 90.1% 282 945 11 26 100

MetalsDlissolved,

kAluminumDissolved,(mg/L) 0 0.1 66 19 28.8% 26.23 53.98 0.2 0.5 1.2

Ad0.001 66 27 40.9% 0.0017 0.001 0.001 0.001 0.002

BaiimDssled(gI)0.1 66 1 1.5% 0.10 0.1

Boron-Dissolved •(mgIL)0.1 66 52 78.8% 0.298 0.169 0.2 0.2 0.4

Cadmiuim-Dissolved&(m/L) 0.005 66 5 7.6% 0.022 0.011 0.0115 0.026 0.031

Chromium-Dissolved, (mg/I) 0.05 66 1 1.5% 0.010 0.01

Copper-Dissolved (mgiLi ), ., 0.01 66 5 7.6% 0.084 0.047 0.04 0.1 0.12

(ro nmiov6'dmg/E) 0.03 66 36 54.5% 0.848 1.655 0.05 0.145 0.6925

Lead-Disolv~ed(m/).:•) . 0.001 66 6 9.1% 0.0018 0.0013 0.001 0.001 0.0033

Man seAi-iSS6lved (mg/l.) 0.01 66 56 84.8% 17.63 60.63 0.07 0.26 1.935

Merc6u6-Di~ssived (mg/•).), 0.001 66 0 0.0%

Molybdenum-Disisolved (mg/IL) 0.1 66 0 0.0%

Nickel-Dbissolved (mgii)~iQ 0.05 66 16 24.2% 1.342 2.295 0.03 0.145 2.365

Seleni Vm-Dissib6e•(ing/b).. 0.001 66 20 30.3% 0.0058 0.0081 0.002 0.0025 0.0055

Selenium- 0V-Dissolvedl(mg/L) .,• 0.001 61 2 3.3% 0.0015 0.0007 0.0015

Selenium-VI-Dissolved i(mgL) 0.001 61 15 24.6% 0.0034 0.0035 0.002 0.002 0.003

Silver-Dissolved (mg/L) 0.005 66 0 0.0%

Thorium 232-Dissolved (mg/L),... 0.005 66 3 4.5% 0.011 0.002 0.01 0.011 0.013

Urani UrmiDissdlvecl (n gl), , . 0.003 70 66 94.3% 0.359 1.390 0.0025 0.0125 0.0240

,Vanadium-Dissolved (mr-IL)- 0.1 66 0 0.0%

Zincb-Disolveed'(mg/L) . C .< 0.01 66 22 33.3% 0.893 1.869 0.02 0.05 0.22
M ea sS peu d .... ¾ .. .. ... . . .. ...._ . .. .. . , ___ __ __ __ __ __ _ __

UraniumSuspended m,________________ ____ ____ ________

Thorium 2320.upended (mgIL) 0001 81 15 18.5% 0.0074 0.009 0.003 0.004 0.009
"UraniUm-SuJspehTe•! /l•. 0.0003 81 37 45.7% 0.00128 0.0013 0.0005 0.0009 0.0015

Metals,,Ttal I III___ ___I i[.

2



POWERTECII ~U~A) INC.

0.1 66 53 80.3% 19.94 42.61 I 0.40 1.20 9.20

0.001 81 60 74.1% 0.0050 0.008 0.002 0.002 0.004

0.1 81 14 17.3% 0.343 0.344 0.10 0.20 0.575

0.2 81 63 77.8% 0.312 0.163 0.20 0.30 0.40

0.005 81 5 6.2% 0.023 0.010 0.0135 0.027 0.031

1 57 57 100% 242.2 1828 71.9 217 373.5

0.0 81 7 8.6% 0.

66 6 9.1% 0.0093 0.005 I 0.0058 0.008 0.012

C..hrmrniim-Triv~l~nt fmn/l• ..... 0.01 66 3 4.5% 0.053 0.006 0.050 0.050 0.060
Copper-Total' (gL) • 0.01 81 16 19.8% 0,059 0.047 0.02 0.045 0.10

Iron-Total (,/l) - 0.03 81 80 98.8% 8.785 23.31 0.2575 0.695 3.553

Lead-Total (m~g/L 0.001 81 37 45.7% 0.0165 0.030 0.002 0.003 0.013

7Magesium-TotalV(mg/L), 0.5 57 57 100% 106.1 138.19 28.75 70.5 133

Man•• n4se@Total'mg/) ° 0.01 81 80 98.8% 11.00 50.12 0.12 0.34 1.175

Mercuotl /L) ------ 0.001 91 0 0.0%

•Moybdenum-Tatal (mg/L) 0.1 81 0 0.0%

,Nickel-TotaI (mg/L) 0.05 81 14 17.3% 1.244 2.291 0.095 0.16 1.088

,Potassium-Total (mgL) . 0.5 57 57 100% 14.94 8.32 8.9 13.2 19

Selenium-Total (mg/L) . . 0.002 81 41 50.6% 0.0030 0.003 0.001 0.002 0.003

Seleniu-mn lVTotal(mg/L) 0.001 66 2 3.0% 0.0010 0.0000 0.001

SeleniumVlTotal (mg/L) , 0.001 66 23 34.8% 0.0037 0.004 0.001 0.002 0.003

Sili caTotal (mr)g/L) 0.5 57 54 94.7% 22.20 25.09 6.175 11 25.45

'Silver- Total (mg/L) ':, . .. •. 0.005 81 0 0.0%

Sodium-Total (mg/L) . 0.5 57 57 100% 361.51 352.51 42.0 213.0 654.5

Thorium 232-Total (mg/L) 0.005 73 12 16.4% 0.0194 0.015 0.01 0.0125 0.035

Uranium-Total (mg/il) ; . 0.0003 81 79 97.5% 0.3187 1.335 0.0024 0.0122 0.018
• Vanadium•oa 0.1):. : ......... ' 81 1 36

-Zinc-Totl (mg/L) 0.01 81 41 50.6% 0.583 1.569 0.02 0.05 0.185

, ,adioA.Clldi.• ,• 4.. IV;. : . ",
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Lead 210-Dissolved (pCi/L) 1 46 23 50.0% 2.7 6.0 -0.9 0.7 4.6

Lead 210-Suspended (pCi/L) 1 46 21 45.7% 3.68 9.51 1.05 4.4 7.45

Lead 210-Totai (pCi/L) 1 37 23 62.2% 7.8 10.1 2.2 4.6 12.0

Polonium 210-Dissolved (pCi/L) 1 46 30 65.2% 1.0 1.0 0 0.75 1.8

Polonium 210-Suspended (pCi/L) 1 46 27 58.7% 1.73 1.253 0.9 1.4 2.5

Polbnium'210-Total (pCi/L) , - 1 37 32 86.5% 2.1 1.31 0.95 2.05 3.25

Radium 226-Dissolved (pCi/L) . 0.2 63 48 76.2% 0.75 1.14 0.1 0.25 0.7

Radium 226-Suspended (pCiIL) 0.2 70 40 57.1% 0.526 1.207 -0.4 0.3 1

Radium 226-Total (pCi/L) .: 0.2 73 51 69.9% 0.95 1.41 0.10 0.60 1.50

Thorium 230-Dissolved (pCi/L) 0.2 70 43 61.4% 2.12 6.60 0 0.1 0.3

Thorium 230-Suspehded (pCi/L) 0.2 70 47 67.1% 0.740 0.893 0.2 0.4 0.9

Thorium 230-Total(pCi/L) 0.2 61 41 67.2% 2.35 6.46 0.2 0.5 1.3

Gross Alpha-Total (pCiiL) 1 81 80 98.8% 299.8 1320.0 6.775 15.9 26.4

Gross Beta-Total (pCi/L) 2 81 77 95.1% 153.4 619.1 9.2 13.4 22.1

Gross Gamma-Total (pCiL) 20 66 37 56.1% 394 535 0.0 0.0 1075
.... I& ....

"WL = Practical QuanfiWLio Limit. I ne concentraion that can be reliably measured Wiltinll sp•e.iIlU limi turs y durgroutine laboratory peradLinY conUUIUoln, beloW WhiCh results are
reported as "less than PQL".
n Analyzed = The number of samples analyzed for a particular constituent.
n Detected = The number of samples where a particular constituent was detected at or above the PQL.
Mean = Arithmetic mean of those constituents detected above detection limit
StDev = Standard deviation of those constituents detected at or above PQL.
01 = First Quartile. The value holding ranked position 0.25 x (n Detected + 1) for each constituent. Value may be interpolated.
Q3 = Third Quartile. The value holding ranked position 0.75 x (n Detected + 1) for each constituent. Value may be interpolated.
Median = The middle value of ranked n Detected. Value may be interpolated.
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APPENDIX 6.1-F

MINIMUM AND MAXIMUM RESULT FOR SAMPLED
CONSTITUENT ABOVE PQL
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Appendix 6.1-F
Minimum and Maximum Result for Sampled Constituent above PQL, Sampled Site and Date of Sampling

Microbiologial jr
.Bactenia, F.ec."Colif .onmc•j!f/•i " 2 SubON 3/24/2008 5700 BVC01 5/26/2008

;AninS0(meq/L) 0.66 Subi 1 3/24/2008 154 SubO6 2/10/2008

Bicarbonate asRHO3'(mg/••3. 7.0 Sub1 1 6/23/2008 429 CHRO5 10/17/2007

Ciarbonatewas CO3img/L), 17.0 SubO8 9/26/2007 17.0 SubO8 9/26/2007

Suate'(mi'g/L) 12.0 Sub1 1 3/24/2008 7330 SON 2/10/2008

Clil0dde (mg/L) 1.0 Sub1 1 3/24/2008 1730 BVC04 4/14/2008

.- uo;Ne .(m.g/.I . 0.1 CHRO0 9/26/2007 7.4 SON 2/10/2008

ýNitb-en';Nitratetasi Ni(mnd/L),r. 0.1 Sub1l1 6/23/2008 1.20 SOW 3/24/2008

Oamloi;sl(meJ L), 0.83 Sub0 1 3/24/2008 145 SON 2/10/2008

-,.AmnmoniaWas N'(mgL)., 0.10 SubO3 6/18/2008 4.5 SubO6 2/10/2008

'SodumDissolved:(mg/L) .. 2.0 SubO7 6/23/2008 1530 CHROl 11/19/2007

CaIcidum-MDissolý4ed(mg/L) 6.3 Subi 1 3/24/2008 622 SubO2 9/27/2007

Magn;-ium-Dlsi•oved (rg/l) 1.9 SubIl 3/24/2008 878 S 1O 2/10/2008

PotassiumDiss 6Ve!d (mg/L) 4.0 SubOl 3/24/2008 46 SON 11/12/2007

••Silica-Di•$olved (m/L):' . ;0.8 Subl1i 3/24/2008 37.2 SubO6 2/10/2008

General Water Quality Indicators- "

Alkalihitý-T6taIlas caC(3r3g/rL) 6.0 Subi 1 6/23/2008 352 CHR05 10/17/2007

.Anion/Cation Balance (+ 5)(%) -16.2 SubO7 6/23/2008 10.9 Subl1 3/24/2008

Conductivity@ 25-C (umhos/cm) 68.7 Subl1 3/24/2008 7640 Sub06 2/10/2008

pH . 3.19 Sub06 2/10/2008 9.37 Sub08 9/26/2007

ýSodi un Adsort' nRatibj me ", 0.13 SubO7 3/24/2008 15 CHRO0 11/19/2007

-SlidsiTotal Dissolved TDS (mg/L) 90 Subi 1 3/24/2008 8600 SubO6 11/27/2007

1
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Solids-TotalDissoN'ed Calculated (mg/L) 42 Sub1 1 3/24/2008 8910 Sub06 2/10/2008
TDS Balance (0.180- 1.20)'(dec.%) 0.77 Sub06 2/10/2008 6.05 SubOl 6/18/2008

Solids-Suspended Sediment'SSC (mg/L) 5.0 CHROl 4/16/2008 7040 CHR05 10/17/2007

'Solids-'Total.Suso&iided -TiSS,(mg/L) 5.0 SubI2 6/18/2008 4900 CHRO5 5/26/2008

Metals,"Dissolved-. " "_lSub

•Aluminurý-DisolVsdr(mg•L) ." 0.10 Sub07 6/23/2008 162 Sub06 2/10/2008

Arsenic-Dissolved (mg/L) 0.001 Subl 1 6/23/2008 0.004 Sub06 2/10/2008

Barium-Dissolved img/L) 0.10 BVC01 6/17/2008 0.10 BVC01 6/17/2008

Boron-Dissolved (mg/L) 0.10 Sub09 6/23/2008 0.70 Sub24 2/12/2008

Cadmium-Dissolved (mg/L);. 0.008 Sub04 11/12/2007 0.036 Sub06 2/10/2008

Chromium-Dissolved (mg/L) 0.010 Sub06 6/23/2008 0.010 Sub06 6/23/2008

6Cpper-Dissolved (mg/L') 0.010 Sub07 9/27/2007 0.13 Sub06 2/10/2008

Iron-Dissolved (mg/L) 0.03 BVC01 6/17/2008 7.35 Sub06 2/10/2008

Lead-Dissolved (mg/L) 0.0010 SubO6 2/10/2008 0.004 Sub07 11/12/2007

Manganese-Dissolved,(mg/L) 0.010 SubO8 6/23/2008 299 Sub06 2/10/2008
M e r c u ry -D is s o i l :ed ( m 'g i l _ _ _ _ _ _ _ _ _ _

Molybdenum-Dissolved_(rag/L) _

Nickel-Dissolved (mg/) . 0.01 BVC01 3/9/2008 6.45 Sub06 2/10/2008

SeleniUm-Dissolivd (mg/L) 0.001 BVC04 3/9/2008 0.035 Sub06 9/27/2007

" .Selenium-lV-Dissolied (mg/L) 0.001 BVC04 3/9/2008 0.002 BVC01 5/26/2008

Selenium-VI-Dissolved (mg/L) 0.001 Sub02 6/18/2008 0.014 Sub06 11/27/2007
Silver-Dissolved (mg/L)

. Thorium 232-Dissolved (mg/L) 0.01 SubO6 11/27/2007 0.013 SubO6 2/10/2008

Uranium-Dissolved (mg/L) 0.0003 SubOl 6/18/2008 7.84 Sub06 2/10/2008

Vanadium-Dissolved (ragI)

Zinc-Dissolved (mg/L) 0.01 SublO 6/23/2008 6.58 Sub06 2/10/2008

Thorium 232-Suspended (mg/L) 0.001 Sub09 3/24/2008 0.035 CHR05 5/26/2008

2
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•Uanium-Suspended (mg/L). 0.0003 J Sub09 3/24/2008 0.0067 J CHR05 5/26/2008

Meit~a~o~taI .

'Alminum-Totai(mg/iY) - 0.10 Sub24 2/12/2008 170.0 CHR05 5/26/2008

=Arsericotal;•(mg• 0.001 SubO4 6/17/2008 0.0480 BVC01 5/26/2008

Barium-,Totl (mg/L) .. : 0.10 SublO 6/23/2008 1.10 BVC01 5/26/2008

Boron-Total (mg/L) - 0.10 SublO 6/23/2008 0.700 SubO8 2/10/2008

UCadmiTum-Total(mg/) , 0.008 SubO4 11/12/2007 0.031 Sub06 2/10/2008

CalciumiTotal (mg•/) 6.7 Subl1 3/24/2008 627 Sub02 6/18/2008

Chromium-Total (mg/l) 0.05 SublO 6/23/2008 0.190 CHROl 5/26/2008

Chromnium-Hexavalent (mg/L) 0.005 Sub02 6/18/2008 0.020 Sub02 6/18/2008

Chromium-Tdvalent (mg/L) 0.050 SublO 6/23/2008 0.060 SubOl 6/18/2008

Copper-Total`(mgiL) . 0.01 SublO 3/24/2008 0.140 Sub06 9/27/2007

Ir.n-Tot.af'(mgiL). 0.05 BVCO1 11/19/2007 137.0 BVCO1 5/26/2008

"Lead-Tota (mgll) 0.001 Sub06 2/10/2008 0.118 CHROl 5/26/2008

Magnesium-Total (mng/,) ,"- 2.1 Subl 3/24/2008 930 Sub06 2/10/2008

Manganese-Total (mgIli 0.01 Sub02 6/18/2008 317 Sub06 2/10/2008
Mercury-Total (mg/L)

Molybdenun-,Total ý(mg/l_),

Nickel-Total (mg/L), 0.07 Sub07 3/24/2008 6.53 Sub06 9/27/2007

Potassiumn-Total'(mg/L) - 5.1 CHRO5 2/12/2008 42.3 SublO 3/24/2008

Selenium-Total (mg/L) 0.001 Sub02 6/18/2008 0.016 Sub06 2/10/2008

Selenium-IV-Total (mg/L) 0.001 BVC04 3/9/2008 0.001 BVC04 3/9/2008

Selenium-VI-Total (mg/L) 0.001 Sub02 6/18/2008 0.016 Sub06 2/10/2008

Silica-Total(mg/L-)•, -, 0.8 SubO8 6/23/2008 104 SubOl 3/24/2008

Silver-Tdtal (mg6/L .

Sodium•-Total.(mg) I , 1.90 Subll 3/24/2008 1180 CHROl 9/26/2007

Thorium4232-Total (big/L) ? 0.005 Sub6 6/23/2008 0.046 CHROl 5/2612008

,Urnium-Total (rag/U) . . 0.0003 Sub07 3/24/2008 7.38 Sub06 9/27/2007
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Vanadium-Tofal (mig/Q 0.10 SublO 6/23/20081 0.40 BVC01 5/26/2008
Zinc-Total (mg/L) - 0.01 SublO 3/24/2008 7.22 Sub06 2/10/2008

Radionuclides _ _ __ __

Lead 210-Dissolved (pCi/L) -3.0 Sub03 6/18/2008 26.0 BVC04 12/11/2007

Lead 210-Suspended (pCi/L) -30 BVC04 5/26/2008 22.0 CHRO5 1/11/2008

Lead 210-Total (pCi/L) -3.8 SubO3 6/18/2008 35.0 BVC04 12/11/2007

Polonium 21 0-Dissolved (pCikL) -0.30 CHRO5 5/26/2008 3.0 8VC04 10/17/2007

Polonium 210-Suspended (pCi/L) 0.20 SubO8 6/23/2008 4.5 SubO6 9/27/2007

Polonium 210-Total (pCVL) 0.10 SubO2 6/18/2008 4.6 CHROI 5/26/2008

Radium 226-DissolVed (pCi/L) -0.10 Subi 1 6/23/2008 4.5 SubO3 11/12/2007

Radium 226-Suspended (pCi/L) -0.90 CHROI 6/17/2008 4.0 CHROl 5/26/2008

Radium 226-Totalý(pCi/L) -0.95 BVC01 6/17/2008 5.10 BVC01 5/26/2008

Thorium 230-DissoiVe•4(pCi/L) 0.0 Subi 1 6/23/2008 27.8 SubO6 11/27/2007

Thorium 230-Suspendedf(pci/L) -0.1 CHRO5 6/17/2008 3.8 CHROl 11/19/2007

Thorium 230-Total (pCi/L)" -0.04 CHRO5 6/17/2008 31.1 SubO6 2/10/2008

Gross Alpha-Total (pCi/L) 1.20 SubO9 3/24/2008 8750 SubO6 2/10/2008

Gross Beta-Total (pCiiL) -27 BVC01 4/14/2008 3600 SubO6 2/10/2008

Gross Gamma-Total (pCi/L) 0.0 SublO 6/23/2008 1310 BVC01 12/11/2007
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Appendix 6.1-G
Percent Detections by Constituent Comparison between Streams and Subimpoundments

~Stiiis~ ''Subimpou 6dmenws Total'

M 0

Microbflog0 icl : .. r P '

Bacteria, Fecal Coliform (cfu/lOfOml 49 39 80% 32 12 38% 81 51 42%

Anions (meq/L) 49 49 100% 32 32 100% 81 81 0%
Bicarbonate as HC03 (mglL) 49 49 100% 32 21 66% 81 70 34%

Carbonate as C03 (mg/L) 49 0 0% 32 1 3% 81 1 .3%

Sulfate (mg/L) 49 49 1100% 32 32 1 00% 81 81 0% 1

Chloride (rag/L) 50 50 1100% 32 31 97% 82 81 3%

Fluoride (mg/L) 49 43 88% 32 32 100% 81 75 12%
Nitrogen, Nitrate as N (mg/L) 49 21 43% 32 15 47% 81 36 4%

Cations (mFecL) C49 39 100% 32 32 100% 81 81 0%

Ammonia (mglL) 34 1 3% 27 15 56% 61 16 53%

Sodium-Dissolved (ma/L) 35 35 100% 31 31 100% 66 66 0%

Calcium-Dissolved (mg/L) 35 35 100% 31 31 100% 66 66 0%

Magnesium-Dissolved (mg/L) 35 35 100% 31 31 100% 66 66 0%

Potassium-Dissolved (mg/L) 35 35 100% 31 31 100% 66 66 0%

Silica-Dissolved (mg/L) 35 34 97% 31 25 81% 66 59 16%

.General Water, Qfuallity Indicators+ e•:+ • "<. ,,• .. ;
AlkalinityrTotal as CaC03 (mg1L) 49 42 100% 32 21 66% 81 70 34%

Anilio n Balance (± 5) (%) 49 49 100% 32 32 100% 81 81 0%

Conductivity @ 25 C (umhos/cm) 49 49 100% 32 32 100% 81 81 0%

I
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0

iSubimbpounit5m ents To

Vt n -

00

a. .0 cU

pH 49 49 100% 32 32 100% 81 81 0%

Sodium Adsorption Ratio (meg/L) 34 34 100% 27 24 89% 61 58 11%

Solids-Total Dissolved TDS (mg/L) 49 49 100% 32 32 100% 81 81 0%

Solids-Total Dissolved Calculated (mg/L) 49 49 100% 32 32 100% 81 81 0%

TDS Balance (0.80 - 1.20) (dec.%) 49 49 100% 32 32 100% 81 81 0%

Solids-Suspended Sediment (mg/L) 49 48 98% 32 22 69% 81 70 29%

Solids-Total Suspended TSS (mg/L) 49 47 96% 32 26. 81% 81 73 15%

Metals, Dissoived 4 ..

Aluminum-Dissolved (mglL) 35 0 0% 31 19 61% 66 19 61%

Arsen ic- Dissolved (mg/L) 35 11 31% 31 16 52% 66 27 20%

Barium-Dissolved (mg/L) 35 1 3% 31 0 0% 66 1 3%

Boron-Dissolved (mglL) 35 34 97% 31 18 58% 66 52 39%

Cadmium-Dissolved (mg/L) 35 0 0% 31 5 16% 66 5 16%
Chromium-Dissolved (mg/L) 35 0 0% 31 1 3% 66 1 3%

Copper-Dissolved (mg/L) 35 0 0% 31 5 16% 66 5 16%

Iron-Dissolved (mglL) 35 9 26% 31 27 87% 66 36 61%
Lead-Dissolved (mg/L) 35 0 0% 31 6 19% 66 6 19%

Manganese-Dissolved (mg/L) 35 31 89% 31 25 81% 66 56 8%

Nickel-Dissolved (mglL) 35 3 9% 31 13 42% 66 16 33%
Selenium-Dissolved (mg/L) 35 13 37% 31 7 23% 66 20 15%
Selenium-IV-Dissolved (mg/L) 34 2 6% 27 0 0% 61 2 6%

Selenium-VI-Dissolved (mg/L) 34 9 26% 27 6 22% 61 15 4%

Thorium 232-Dissolved (mg/L) 35 0 0% 31 3 10% 66 3 10%

Uranium-Dissolved (mg/L) 38 38 100% 32 28 88% 70 66 13%

Zinc-Dissolved (mg/L) 35 2 6% 31 20 65% 66 22 59%
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Streams .Sublmpouncments Total

*W5o

::t*.00iet Unitt

Thorium 232-Suspended (rag/L) 49 8 16% 32 7 22% 81 15 6%
Uranium-Suspended (mg/L) 49 20 41% 32 17 53% 81 37 12%

Metals, Total d "_'___,_

Aluminum-Total (mg/L) 35 30 86% 31 23 74% 66 53 12%

Arsenic-Total (mg/L) 49 39 80% 32 21 66% 81 60 14%

Barium-Total (mg/L) 49 10 20% 32 4 13% 81 14 8%

Boron-Total (mglL) 49 44 90% 32 19 59% 81 63 30%

Cadmium-Total (mg/L) 49 0 0% 32 5 16% 81 5 16%

Calcium-Total (mg/L) 36 36 100% 21 21 100% 57 57 0%

Chromium-Total (mg/L) 49 4 8% 32 3 9% 81 7 1%

Chromium-Hexavalent (mg/L) 35 2 6% 31 4 13% 66 6 7%

Chromium-Trivalent (mg/L) 35 0 0% 31 3 10% 66 3 10%

Copper-Total (mg/L) 49 5 10% 32 11 34% 81 16 24%

Iron-Total (mg/L) 49 49 100% 32 31 97% 81 80 3%

Lead-Total (mg/L) 49 20 41% 32 17 53% 81 37 12%

Magnesium-Total (mg/L) 36 36 100% 21 21 100% 57 57 0%

Manganese-Total (mg/L) 49 49 100% 32 31 97% 81 80 3%

Nickel-Total (mg/L) 49 4 8% 32 10 31% 81 14 23%

Potassium-Total (mg/L) 36 36 100% 21 21 100% 57 57 0%

Selenium-Total (mg/L) 49 27 55% 32 14 44% 81 41 11%

Selenium-IV-Total (mg/L) 35 1 3% 31 1 3% 66 2 0%

Selenium-VI-Total (mg/L) 35 11 31% 31 12 39% 66 23 7%

Silica-Total (mg/L) 36 36 100% 21 18 86% 57 54 14%

Sodium-Total (mg/L) 36 36 100% 21 21 100% 57 57 0%
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- ." ý ISteams!, Subimpoundments Total

~-E-
!E ,- - ...E , - , o, E

0n U).c '- 4en 0 2 o

Constltuent? Unit -

Thorium 232-Total (mg/L) 41 5 12% 32 7 22% 73 12 10%

Uranium-Total (mg/L) 49 49 100% 32 30 94% 81 79 6%

Vanadium-Total (mg/L) 49 4 8% 32 7 22% 81 11 14%

Zinc-Total (mglL) 49 19 39% 32 22 69% 81 41 30%
Radionu...id.s

Lead 210-Dissolved (pCi/L) 23 11 48% 23 12 52% 46 23 4%

Lead 210-Suspended (pCi/L) 23 9 39% 23 12 52% 46 21 13%

Lead 210-Total (pCi/L) 18 11 61% 19 12 63% 37 23 2%

Polonium 210-Dissolved (pCi/L) 23 15 65% 23 15 65% 46 30 0%

Polonium 210-Suspended (pCi/L) 23 12 52% 23 15 65% 46 27 13%

Polonium 210-Total (pCi/L) 18 14 78% 19 18 95% 37 32 17%

Radium 226-Dissolved (pCilL) 34 21 62% 29 27 93% 63 48 31%

Radium 226-Suspended (pCi/L) 38 22 58% 32 18 56% 70 40 2%

Radium 226-Total (pCilL) 45 25 56% 28 26 93% 73 51 37%

Thorium 230-Dissolved (pCi/L) 38 20 53% 32 23 72% 70 43 19%

Thorium 230-Suspended (pCi/L) 38 23 61% 32 24 75% 70 47 14%

Thorium 230-Total (pCi/L) 33 20 61% 28 21 75% 61 41 14%

Gross Alpha-Total (pCi/L) 49 49 100% 32 31 97% 81 80 3%

Gross Beta-Total (pCi/L) 49 45 92% 32 32 100% 81 77 8%

Gross Gamma-Total (pCi/L) 35 20 57% 31 17 55% 66 37 2%
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