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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Concurrent with publication of the Final Rule, NRC published draft guidance (64 FR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. lmrem/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 lC0pCi/gU-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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CSoil Uranium Concentration)+ (Soil Radium Concentration <

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 parameter's 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 1 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

Human Soil Sol toPlant ' ~ Annua~l Dry Weight
RatioFood

Intake iConentration Consumption Wet Weight Source
(mg/yrf (mg/kg ftom~ ol (kg) Ratio

9.4 793 1.7E-2 3.5 0.2 Leafy
Vegetables

36.1 793 1.4E-2 13 0.25 Other
Vegetables

6.9 793 4.OE-3 12 0.18 Fruit

52.4 [ 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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JR x fQP-= k(1-f s -fr -f pl - fk -fpkl)

Where:

Qp = uranium burden in the plasma, pig

IR = dietary consumption rate, mg U/d

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

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

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

fPj = 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

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

The burden in kidney compartment 1 is:

fkl
Qkl = kp xQp x X kl

Where:

Qk! = uranium burden in kidney compartment 1, mg

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

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

fk2

uk2 cmP rp tn•t k2

Where:

Qk2 = uranium burden in kidney compartment 2, ýLg;
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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:

QkI +Q k2 I~~R x f p I+fkkl +k2 = (1-f fpr fpl- fpt fpklj K•:kl +ik2

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 = 0.14 mg/day

f, = 0.02

fps = 0.105

fpr = 0.007

fp! = 0.0105

fpt = 0.347

fpkI = 0.00035

fpk2 = 0.084

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

4,k2 = 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 gtg U/g

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

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

that mild effects may be observable at levels as low as 0.1 pg U/g of kidney tissue.
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Using 0.1 pg 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 jg/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 jg/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-2 10: 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-2 10: 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):

13
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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.

Erosion Rate(m/yr) = 3.8ton 9.07 x 10 5 g acre cm 3  m = 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

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, 1 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.

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 - c 3

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 m/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 103 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)= 2.47 acx 18 x10' ac-ft/yr .18ft/yrx.366 -1322

2.40x1ac - 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.0
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 (0.0103 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

Data Collection Handbook (ANL, 1993).

2
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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.0
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 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.

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

I. 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 1 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.).
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DOSE: All Nuclides Summed, External With SA on Pb-210 Contaminated Zone Distribution Coefficient
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DOSE: All Nuclides Summed, Plant (Water Independent) With SA on Pb-210 Contaminated Zone
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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, Plant (Water Independent) With SA on Ra-226 Contaminated Zone
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DOSE: All Nuclides Summed, External With SA on Contaminated zone erosion rate
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DOSE: All Nuclides Summed, Plant (Water Independent) With SA on Contaminated zone erosion rate
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DOSE: All Nuclides Summed, External With SA on External Gamma Shielding factor
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DOSE: All Nuclides Summed, Plant (Water Independent) With SA on Mass loading for foliar deposition
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DOSE: All Nuclides Summed, External With SA on External Gamma Shielding factor
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Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR 11

0
Menu

Current
Value#Parameter

Base
Case*

Parameter
Name

A-i
A-i
A-2
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-1
D-1
D-1

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
At-218 (Source: FGR 12)
Bi-210 tSource: FGA 12)
Bi-214 (Source: FGR 12)
Pb-210 (Source: FGR 12)
Pb-214 (Source: FGR 12)
Po-210 (Source: FGR 12)
Po-214 (Source: FGR 12)
Po-218 (Source: FGR 12)
Ra-226 (Source: FGR 12)
Rn-222 (Source: FGR 12)
T1-210 (Source: no data)

Dose conversion factors fo

Pb-210+D
Ra-226+D

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

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

r inhalation, mrem/pCi:

r 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. 00E+00

2. 320E-02
8.5 94E-03

7.276E-03
1.321E-03

1.000E-02
8.000E-04
3000E-04

4. OOOE-02
1.OOE-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. OOOE+00

1.360E-02
8.580E-03

5.370E-03
1.320E-03

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

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

3.000E+02
1.000E+02

5.000E+01
2.500E+02

DCFI
DCFI
DCFI
DCFI
DCFI
DCFI
DCFI
DCFI
DCFI
DCFI
DCFI

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

10)
ii)

DCF2( 1)

DCF2( 2)

DCF3( 1)
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)

RTF
RTF
RTF(

RTF
RTF
RTF

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

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

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

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

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

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

#For DCFi(xxx) only, factors are for infinite depth & area. See ETFG table in
*Base Case means Default.Lib 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 1.000E+04 --- AREA

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

R011 Length parallel to aquifer flow (m) 1.000E+02 1.OOOE+02 --- LCZPAQ

R011 Basic radiation dose limit (mrem/yr) 2.500E+01 3.000E+01 --- BRDL

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

R01 Times for calculations (yr) 1.000E+00 1.OOOE+00 T( 2)

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

R01 Times for calculations (yr) 1.000E+01 1.OOOE+01 --- T( 4)

R011 Times for calculations (yr) 3.000E+01 3.000E+01 T( 5)

R01 Times for calculations (yr) 1.OOOE+02 1.000E+02 T( 6)

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

R011 Times for calculations (yr) 1.000E+03 1.000E+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): Pb-210 5.OOOE+00 0.OOOE+00 --- SI(1)

R012 Initial principal radionuclide (pCi/g): Ra-226 5.000E+00 0.000E+00 --- S1(2)

R012 Concentration in groundwater (pCi/L): Pb-210 not used 0.000E+00 --- WI( 1)

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

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.OOOE-34 2.OOOE-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.OOOE+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

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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Site-Specific
0

Menu

Parameter
User
Input

Summary (continu

Default

ed)
Used by RESRAD

(If different from user input)
Parameter

NameParameter
-4 4 4 4-

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 = -1):

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. 000t+00
0.000E+00

5. 000E+02
9. 100E+03
5.000E+02
0.000E+00
0.000E+00

8.400E+03
1. OOOE-04
3.OOOE+01
4.000E-01
5.500E-01
5.000E-01
2.500E-01
1.000E+00

1
4 000E+00
1 500E+00
4 000E-01
2 000E-01
2 000E-01
5 300E+00
1.000E+01

1.000E+02
1.000E+02
1.000E+02
0.O00E+00
O.O00E+00

7.000E+01
7.000E+01
7.000E+01
0.O00E+00
0.006E+00

8.400E+03
1.000E-04
3.000E+01
4.000E-01
7.000E-01
5.000E-01
2.500E-01
1.000E+00

5.000E+01
7.071E+01
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.O00E+00
0. O000E+00
0. O000E+O0

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

DCNUCC(
DCNUCU(
DCNUCS(
ALEACH(
SOLUBK(

DCNUCC(
DCNUCU(
DCNUCS(
ALEACH(
SOLUBK(

INHALR
MLINH
ED
SHF3
SHF1
FIND
FOTD
FS

2)
1,1)

1)
1)

1)

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

>0 shows circular AREA.

Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer

annular
annular
annular
annular
annular
annular
annular
annular
annular
annular
annular
annular

radius
radius
radius
radius
radius
radius
radius
radius
radius
radius
radius
radius

W

W

ring
ring
ring
ring
ring
ring
ring
ring
ring
ring'
ring
ring

1:
2:
3:
4:
5:
6:
7:
8:
9:

10:
11:
12:

not
not
not
not
not
not
not
not
not
not
not
not

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

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 i0)
RAD SHAPE(II)
RAD SHAPE(12)
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Site-Specific
0

Menu

Parameter
User
Input

Summary (continu

Default

ed)
Used by RESRAD

(If different from user input)
Parameter

NameParameter
4 4 4 +

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

RI 9B
R19B
R19B
RI9B
R19B
R19B

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
9.0O0E-01
3.650E+01
5.100E+02
1.000E+00
not used
1. OOOE+00
1. OOE+00
0.000E+00
2 .500E-01

2. 500E-01
0. 00OE+00

6.800E+01
5.500E+01
5.000E+01
1.600E+02
5.O00E-01
1.OOOE-04
1.500E-01
3.000E-01
0.000E+00
not used
4.020E-01
3.660E-01

7.000E-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
0 .000E00
0.000E+00
0.000E+00

1.600E+02
1.400E+01
9.200E+01
6.300E+01
5. 400E+00
9.000E-01
3.650E+01
5.100E+02
1.000E+00
1.000E+00
1.000OE+00
1.000E+00
5.000E-01
-1
-1
-1

6.800E+01
5.500E+01
5. 000E+01
1.600E+02
5.000E-01
1.000E-04
1.500E-01
9. 000E-01
1.000E+00
1.000E+00
1.000E+00
1.000E+00

7.000E-01
1.500E+00
1.100E+00
1.700E-01
2.500E-01
8.000E-02

FRACA 1()
FRACA 2)
FRACA 3)
FRACA 4)
FRACA 5)
FRACA 86)
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
LWI 6
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.OOOE-01 1.000E-01 --- TIV(l)

R19B Translocation Factor for Leafy 1.000E+00 !.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 2.000E+01 2.OOOE+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 3.000E-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 3.000E-01 --- DMC

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 8.000E-01 --- AVFG4

C14 Fraction of grain in milk cow feed not used 2.000E-01 --- AVFG5

STOR Storage times of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 --- STOR T(l)

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

STOR Milk 1.OOOE+00 1.000E+00 --- STORT(3)

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

STOR Fish 7.000E+00 7.000E+00 --- STOR T(5)

STOR Crustacea and mollusks 7.OOOE+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 --- STOR T(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 2.000E-06 --- DIFCV

R021 in foundation material not used 3.000E-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 (1/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(1)

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
Parameter

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: 10000.00 square meters Pb-210 5.000E+00
Thickness: 0.15 meters Ra-226 5.OOOE+00

Cover Depth: 0.00 meters
0

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 1.000E+00 3.000E+00 1.OOOE+01 3.000E+01 1.OOOE+02 3.OOOE+02 1.000E+03
TDOSE(t): 3.812E+01 3.800E+01 3.775E+01 3.685E+01 3.422E+01 2.402E+01 0.000E+00 0.000E+00

M(t): 1.525E+00 1.520E+00 1.510E+00 1.474E+00 1.369E+00 9.609E-01 0.OOOE+00 0.000E+00
OMaximum TDOSE(t): 3.812E+01 mrem/yr at t = 0.OOE+00 years
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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 = 0.000E+00 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 1.478E-02 0.0004 6.341E-03 0.0002 0.000E+00 0.0000 7.776E+00 0.2040 3.785E-01 0.0099 0.OOOE+00 0.0000

Ra-226 2.269E+01 0.5952 2.485E-03 0.0001 0.000E+00 0.0000 5.876E+00 0.1541 2.015E-01 0.0053 0.000E+00 0.0000

Total 2.270E+01 0.5956 8.826E-03 0.0002 0.000E+00 0.0000 1.365E+01 0.3581 5.801E-01 0.0152 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 = 0.OOOE+00 years
Water Dependent Pathways

Soil

mrem/yr fract.

9.784E-01 0.0257
1.956E-01 0.0051

1.174E+00 0.0308

All Pathways*

mrem/yr fract.

9.154E+00 0.2401
2.897E+01 0.7599

3.812E+01 1.0000

0
Water

Radio-
Nuclide mrem/yr fract.

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

Total 0.000E+00

0.0000
0.0000

0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000
O.O00E+00 0.0000

O.O00E+00 0.0000

Radon

mrem/yr fract.

O.O00E+00 0.0000
0.000E+00 0.0000

O.O00E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Meat , Milk

mrem/yr fract. 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 0.0000 0.000E+00 0.0000

0*Sum of all water independent and dependent pathways.
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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 = 1.000E+00 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 1.432E-02 0.0004 6.118E-03 0.0002 0.000E+00 0.0000 7.503E+00 0.1974 3.653E-01 0.0096 0.000E+00 0.0000
Ra-226 2.264E+01 0.5958 2.665E-03 0.0001 0.000E+00 0.0000 6.087E+00 0.1602 2.125E-01 0.0056 0.000E+00 0.0000

Total 2.265E+01 0.5962 8.783E-03 0.0002 0.OOOE+00 0.0000 1.359E+01 0.3576 5.778E-01 0.0152 0.000E+00 0.0000
0

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

Soil

mrem/yr fract.

9.440E-01 0.0248
2.244E-01 0.0059

1.168E+00 0.0307

0
0 Water Fis]
Radio-
Nuclide mrem/yr fract. mrem/yr

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

Total 0.000E+00 0.0000 0.000E+00
0*Sum of all water independent and d(

As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

Radon Plant

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

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

0.0000 0.000E+00 0.0000 0.000E+00 0.0000
ependent pathways.

= 1.000E+00 years

Meat

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

8.833E+00 0.2324
2.917E+01 0.7676

3.800E+01 1.0000
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0
0
Radio-
Nuclide

Pb-210
Ra-226

Total

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 0.0006E00 0.0000 6.984E+00 0.1850 3.400E-01 0.0090

2.254E+01 0.5971 3.003E-03 0.0001 0.000E+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

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

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.

8.787E-01 0.0233
2.784E-01 0.0074

1.157E+00 0.0307

Pathways (p)

0
0

0

Water Dependent Pathways
Water Fish Radon Plant

Radio-
Nuclide 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

Ra-226 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.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
*Sum of all water independent and dependent pathways.

Meat

mrem/yr fract.

O.O00E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

•8.222E+00 0.2178
2.952E+01 0.7822

3.775E+01 1.0000
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0
0
Radio-
Nuclide

Pb-210
Ra-226

Total
0

0
0

Radio-
Nuclide

Pb-210
Ra-226

Total
0*Sum of

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

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk

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

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

2.218E+01 0.6017 3.969E-03 0.0001 0.000E+00 0.0000 7.556E+00 0.2050 2.879E-01 0.0078 0.OOOE+00 0.

2.219E+01 0.6020 8.398E-03 0.0002 0.000+E00 0.0000 1.299E+01 0.3524 5.523E-01 0.0150 0.OOOE+00 0.

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

act.

0000
0000

0000

Soil

mrem/yr fract.

6.834E-01 0.0185
4.342E-01 0.0118

1.118E+00 0.0303

As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

Fish Radon Plant

= 1.000E+01 years

Water Meat Milk

mrem/yr fract. mrem/yr fract. mrem/yr fract. 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.OOOE+00 0.0000

0.OOOE+00 0.0000 0.000E+00 0.0000

all water independent and dependent

0.OOOE+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.

O.O00E+00 0.0000
O.O00E+00 0.0000

O.O00E+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

All Pathways*

mrem/yr fract.

6.395E+00 0.1735
3.046E+01 0.8265

3.685E+01 1.0000
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0
0
Radio-
Nuclide

Pb-210
Ra-226

Total
0

0
0
Radio-
Nuclide

Pb-210
Ra7226

Total
0*Sum of

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

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

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

2.107E+01 0.6156 5.388E-03 0.0002 0.OOOE+00 0.0000 9.012E+00 0.2634 3.673E-01 0.0107

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

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

Pathways (p)

Milk

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

3.309E-01 0.0097
6.721E-01 0.0196

1.003E+00 0.0293

Pathways (p)

Water Dependent Pathways
Radon PlantWater Fish Meat Milk

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

0.000E+00
0.000E+00

0 .000E+00
all water

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

0.0000 0.O00E+00 0.0000
independent and dependent

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 0.000E+00 0.0000
pathways.

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

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

3.097E+00 0.0905,
3.112E+01 0.9095

3.422E+01 1.0000
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Radio-
Nuclide

Pb-210
Ra-226

Total
0

0
0

Radio-
Nuclide

Pb-210
Ra-226

Total
0*Sum of
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:\Ey Burdock W
:: C\RESRAD FAMILY\R.ESRAD\USERFILES\DBRADIUJMBENCHMARK. RAD

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+02 years
Water Independent Pathways (Inhalation excludes radon)

Inhalation Radon Plant Meat MilkGround Soil

mrem/yr fract.

5.952E-04 0.0000
1.610E+01 0.6704

1.610E+01 0.6704

mrem/yr fract. mrem/yr fract.

1.506E-04 0.0000 0.OOOE+00 0.0000
4.388E-03 0.0002 0.000E+00 0.0000

4.539E-03 0.0002 0.000E+00 0.0000

mrem/yr fract.

1.848E-01 0.0077
6.825E+00 0.2841

7.010E+00 0.2918

mrem/yr fract.

8.997E-03 0.0004
2.895E-01 0.0120

2.985E-01 0.0124

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

2.324E-02 0.0010
5.814E-01 0.0242

6.047E-01 0.0252

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

Water Fisa

mrem/yr fract. mrem/yr

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

0.000E+00 0.0000 0.000E+00
all water independent and de

As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

Radon Plant

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

0.0000 O.O00E+00 0.0000 O.OOOE+00 0.0000
0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.0000 0.OOOE+00 0.0000 0.000+E00 0.0000

1.000E+02 years

Meat

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

O.O00E+00 0.0000

All Pathways*

mrem/yr fract.

2.177E-01 0.0091
2.380E+01 0.9909

2.402E+01 1.0000
ependent pathways.
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0
0
0
Radio-
Nuclide

Pb-210
Ra-226

Total

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

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

Pathways (p)

Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract..

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

O.O00E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr

0.000E+00
0. 000E+00

0.000E+00

fract.

0.0000
0.0000

0.0000

mrem/yr

0.000E+00
0.000E+00

0.000E+00

fract.

0.0000
0.0000

0.0000

Soil

mrem/yr fract.

0.000E+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 = 3.000E+02 years

Pathways (p)

0
0

Water Dependent Pathways
Water Fish Radon Plant

Radio-
Nuclide 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
Ra-226 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

Meat

mrem/yr fract.

0.000E+00 0.0000
O.O00E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000
O.O00E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0*Sum of all water independent and dependent pathways.
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0
0
Radio-
Nuclide

Pb-210
Ra-226

Total
0

0
0
Radio-
Nuclide

Pb-210
Ra-226

Total
0*Sum of
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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+03 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation Radon Plant Meat

Pathways (p)

Ground Milk Soil

mrem/yr fract. mrem/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 0.000E+00 0.0000

mrem/yr

0.000E+00
0.000E+00

0. 000E+00

fract.

0.0000
0.0000

0.0000

mrem/yr

0.000E+00
0.000E+00

0.000E+00

fract.

0.0000
0.0000

0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000OE+00 0.0000

0.000E+00 0.0000

mrem/yr

0 .OOOE+00
0.000E+00

0.000E+00

fract.

0.0000
0.0000

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

Pathways (p)

Water Dependent Pathways

Water Fish Radon Plant

mrem/yr fract. mrem/yr fract. mrem/yr fract. 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 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 0.000E+00 0.0000 0.000E+00 0.0000

all water independent and dependent pathways.

Meat

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
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0 Parent Product
(i) (j)

Pb-210+D Pb-210+D
0Ra-226+D Ra-226+D
Ra-226+D Pb-210+D
Ra-226+D ZDSR(j)

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 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

1.000E+00 1.831E+00 1.767E+00 1.644E+00 1.279E+00 6.194E-01 4.355E-02 0.000E+00 0.000E+00
1.000E+00 5.760E+00 5.743E+00 5.710E+00 5.594E+00 5.248E+00 3.841E+00 0.000E+00 0.000E+00
1.000E+00 3.353E-02 8.996E-02 1.945E-01 4.978E-01 9.766E-01 9.202E-01 0.OOOE+00 0.000E+00

5.793E+00 5.833E+00 5.905E+00 6.092E+00 6.224E+00 4.761E+00 0.000E+00 0.000E+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
(i) t= 0.000E+00

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

*At specific activity

1.000E+00

1. 415E+01
4. 286E+00

limit

3.000E+00

1.520E+01
4.234E+00

1.000E+01

1.955E+01
4.104E+00

3.000E+01

4. 036E+01
4. 016E+00

1. 000E+02

5. 741E+02
5. 251E+00

3.000E+02

*7 .634E+13

*9. 885E+I1

1. OOOE+03

*7.634E+13
*9. 885E+lI

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.OOOE+00 0.000E+00 1.831E+00 1.366E+01 1.831E+00
Ra-226 5.OOOE+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

ONuclide

(j)

Pb-210
Pb-210
Pb-210

ORa-226

Parent THF(i)
(i)

Pb-210 1.OOOE+00
Ra-226 1.OOOE+00
ZDOSE (j)
Ra-226 1.OOOE+00

t= 0.OOOE+00 l.OOOE+00

9.154E+00
1. 677E-01
9. 322E+00
2. 880E+01

8. 833E+00
4.4 98E-01
9. 282E+00
2. 872E+01

DOSE(j,t), mrem/yr
3.000E+00 1.000E+01 3.000B+01 1.000B+02 3.000E+02 1.OOOE+03

8.222E+00 6.395E+00 3.097E+00 2.177E-01 0.000E+00 0.000E+00
9.723E-01 2.489E+00 4.883E+00 4.601E+00 0.000E+00 0.000E+00
9.194E+00 8.884E+00 7.980E+00 4.819E+00 0.000E+00 0.OOOE+00
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.OOOE+00 1.000E+01 3.000E+01

Pb-210 Pb-210 1.0005E00 5.000E+00 4.847E+00 4.555E+00 3.664E+00 1.967E+00
Pb-210 Ra-226 1.000E+00 0.000E+00 1.530E-01 4.449E-01 1.333E+00 3.009E+00

Pb-210 ZS(j): 5.000E+00 5.000E+00 5.000E+00 4.996E+00 4.976E+00
0Ra-226 Ra-226 1.000E+00 5.000E+00 4.998E+00 4.993E+00 4.978E+00 4.935E+00

THF(i) is the thread fraction of the parent nuclide.
ORESCALC.EXE execution time = 1.35 seconds

1. 000E+02

2. 232E-01
4. 626E+00
4. 849E+00
4. 785E+00

3. 000E+02

4.445E-04
4.444E+00
4.445E+00
4. 383E+00

1. 000E+03

1.568E-13
3.269E+00
3.269E+00
3 .224E+00
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Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR 11

Current

Parameter Value#
Base
Case*

Parameter
Name

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-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

B-I
B-I
B-I
B-I
B-I
B-i
B-I
B-I
B-I
B-i

D-1
D-1
D-1
D-1
D•I
D-1
D-1

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)
Tl-207 (Source: FGR 12)
Tl-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. 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
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. 320E-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
DCFl
DCFI
DCFl
DCFI
DCFI

DCFI

DCF2
DCF2
DCF2
DCF2
DCF2
DCF2
DCF2
DCF2
DCF2

DCF3
DCF3
DCF3
DCF3
DCF3
DCF3

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

10)
11)
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)
9)

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

D-1
D-1
D-I

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

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

Food transfer factors:
Ac-227+D , plant/soil concentration ratio, dimensionless
Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/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)

2.673E-04
2.550E-04
2. 687E-04

2. 500E-03
2. 000E-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
6.000E-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

2. 000E+01
1.100E+02

3.000E+02
1.000E+02

2.660E-04
2.550E-04
2,550E-04

2.500E-03
2.000E-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
6.000E-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

DCF3
DCF3
DCF3

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)

7)
8)
9)

RTF
RTF
RTF

RTF
RTF
RTF

8,1)
8,2)
8,3)

9,1)
9,2)
9,3)

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

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

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

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

61



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

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

Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: FGR 11

Current
Value#

Base
Case*Menu Parameter

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
0-5

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
U-238+D

fish
crustacea

fish
crustacea

fish
crustacea

fish
crustacea

fish
crustacea

fish

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

5.000E+01
2.500E+02

1.000E+02
5.000E+02

1.000E+01
6. 000E+01

1.OOOE+01
6. OOOE+01

1. 000E+01
6. 000E+01

1. 000E+01
6. 000E+01

5.OOOE+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), crustacea and mollusks

#For DCFl(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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Summary : -ey Burdock W
File : C:\RESRADFAMILY\RESRAD\USERFILES\DBURANIUMBENCHMARK.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) 1.000E+04 1.000E+04 AREA

Roll Thickness of contaminated zone (m) 1.500E-01 2.000E+00 --- THICKO

R011 Length parallel to aquifer flow (m) 1.000E+02 1.000E+02 --- LCZPAQ

R011 Basic radiation dose limit (mrem/yr) 2.500E+01 3.000E+01 --- BRDL

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

R01 Times for calculations (yr) 1.000E+00 1.OOOE+00 --- T( 2)

R01 Times for calculations (yr) 3.OOOE+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 3.000E+01 --- T 5)

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

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

R011 Times for calculations (yr) 1.000E+03 1.000E+03 --- T 8)

R011 Times for calculations (yr) not used 0.000E+00 --- T( 9)

R011 Times for calculations (yr) not used 0.000E+00 --- T(10)

R012 Initial principal radionuclide (pCi/g): U-234 4.920E+01 0.OOOE+00 --- S1(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 --- Sl(8)

R012 Concentration in groundwater (pCi/L): U-234 not used 0.OOOE+00 --- WI( 6)

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

R012 Concentration in groundwater (pCi/L) : U-238 not used O.OOOE+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.OOOE-04 1.000E-03 --- VCZ

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

R013 Contaminated zone field capacity 1.OOOE-34 2.000E-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) 3.000E+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.OOOE-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.OOOE-01 EPSZ

R014 Saturated zone field capacity 4.260E-02 2.OOOE-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.OOOE-03 VWT

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

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.OOOE+00 --- H(l)

R015 Unsat. zone 1, soil density (g/cm**3) 2.610E+00 1.500E+00 --- DENSUZ(1)

R015 Unsat. zone 1, total porosity 4.200E-01 4.000E-01 --- TPUZ(1)

R015 Unsat. zone 1, effective porosity 9.200E-02 2.000E-01 --- EPUZ(1)

R015 Unsat. zone 1, field capacity 3.280E-01 2.OOOE-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 5.000E+01 --- DCNUCC( 6)

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

R016 Saturated zone (cm**3/g) 5.000E+01 5.000OE+01 --- DCNUCS( 6)

R016 Leach rate (/yr) 0.000E+00 0.000E+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) 5.000E+01 5.000E+01 --- DCNUCC( 7)

R016 Unsaturated zone 1 (cm**3/g) 5.000E+01 5.000E+01 --- DCNUCU( 7,1)

R016 Saturated zone (cm**3/g) 5.000E+01 5.000E+01 --- DCNUCS( 7)

R016 Leach rate (/yr) 0.000E+00 0.000E+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 5.000E+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) 5.000E+01 5.000E+01 --- DCNUCS) 8)

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

R016 Solubility constant 0.000E+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) 2.000E+01 2.000E+01 --- DCNUCU) 1,1)

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

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

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK) 1)

R016 Distribution coefficients for daughter Pa-231

R016 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 --- DCNUCC) 2)

R016 Unsaturated zone 1 (cm**3/g) 5.000E+01 5.000E+01 --- DCNUCU( 2,1)

R016 Saturated zone (cm**3/g) 5.000E+01 5.000E+01 --- DCNUCS) 2)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 5.480E-05 ALEACH) 2)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK) 2)
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User
Input

Summary (continued)
Used by RESRAD

Default (If different from user
Parameter

NameParameter input)

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**3/1)
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. 000E+02
1. 000E+02
1 OOOE+02
0. 000E+00
0. 000E+00

7. 000E+01
7. OOOE+01
7.000E+01
0. O00E+00
0. O00E+00

6. 000E+04
6. 000E+04
6.000E+04
0. 000E+00
0 . 000E+00

8.400E+03
1.OOOE-04
3. OOOE+01
4. 000E-01
5. 500E-01
5. OOOE-01
2. 500E-01
1. 0OOE+00

1. 000E+02
1. 000E+02
1. OOE+02
0 OOOE+00
0.000E+00

7. OOOE+01
7 000E+01
7.000E+01
O.O00E+00
0. OOOE+00

6. OOOE+04
6.000E+04
6.000E+04
O.O00E+00
0.000E+00

8.400E+03
1.00 0E-04
3. 000E+01
4. OOOE-01
7.000E-01
5. 000E-01
2.500E-01
1. 000E+00

5.OOOE+01
7. 071E+01
0.OOOE+00
0. 000OE+00
0. OOOE+00
0. OOOE+00
0.000E+00
0. OOOE+00
0. 000E+00
0.000E+00
0.000E+00
0. O00E+00

2.746E-05
not used

3. 919E-05
not used

4 .585E-08
not used

>0 shows circular AREA.

DCNUCCf
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)

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

RADSHAPE( 1)
RADSHAPE( 2)
RADSHAPE( 3)
RAD SHAPE( 4)
RADSHAPE( 5)
RADSHAPE( 6)
RAD_SHAPE( 7)
RADSHAPE( 8)
RADSHAPE( 9)
RAD SHAPE(10)
RADSHAPE(Il)
RAD SHAPE(12)
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Site-Specific
0

Menu

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

Rl9B
Rl9B
R19B
Rl9B
R19B
RI9B

Parameter

User

Input

Summary (continued)
Used by RESRAD

Default (If different from user input)
Parameter

NameParameter

-t I I I t

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:
not
not
not
not
not
not
not
not
not
not
not
not

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

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
Contamination
Contamination
Contamination
Contamination
Contamination
Contamination
Contamination

fraction
fraction
fraction
fraction
fraction
fraction
fraction
fraction

of
of
of
of
of
of
of
of

drinking water
household water
livestock water
irrigation water
aquatic food
plant food
meat
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)

1. 600E+02
1. 400E+01
9.200E+01
6.300E+01
5.400E+00
9. 000E-01
3.650E+01
5. 100E+02
1.000E+00
not used
1.000E+00
1. 000E+00
0. 000E+00
2. 500E-01
2.500E-01
0. 000E+00

6.800E+01
5.500E+01
5.000E+01
1.600E+02
5.000E-01
1.000E-04
1.500E-01
3.000E-01
0.000E+00
not used
4.020E-01
3.660E-01

7.000E-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.O00E+00
0.000E+00
0. 000E+00
0.000E+00

1. 600E+02
1;400E+01
9.200E+01
6. 300E+01
5. 400E+00
9. 000E-01
3. 650E+01
5.100E+02
1 .000E+00
1 .000E+00
1. 000E+00
1 .000E+00
5.000E-01

-1
-1
-1

6.800E+01
5. 500E+01
5.000E+01
1.600E+02
5.000E-01
1.000E-04
1.500E-01
9.000E-01
1. 000E+00
1. 000E+00
1.000E+00
1. 000E+00

7.000E-01
1. 500E+00
1.100E+00
1.700E-01
2. 500E-01
8.000E-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
LFI 6
LWI5
LWI 6
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 1.000E-01 --- TIV(l)
R19B Translocation Factor for Leafy 1.000E+00 1.000E+00 --- TIV(2)
R19B Translocation Factor for Fodder 1.OO0E+00 1.OOE+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(1)
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 2.000E+01 2.DOOE+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.OO0E-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 3.000E-01 --- DMC
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 8.000E-01 --- AVFG4
C14 Fraction of grain in milk cow feed not used 2.OOE-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 --- STOR T(3)

STOR Meat and poultry 2.000E+01 2.000E+01 --- STORT(4)
STOR Fish 7.000E+00 7.000E+00 --- STOR T(5)
STOR Crustacea and mollusks 7.000E+00 7.000E+00 --- STOR T(6)
STOR Well water 1.000E+00 1.000E+00 --- STOR_T(7)

STOR Surface water 1.000E+00 1.000E+00 --- STOR T(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 --- 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 3.000E-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(1)
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

18 Page*

0
Menu Parameter

User
Input

ummary (continued)
Used by RESRAD

Default (If different from user input)
Parameter

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

68



IRESRAD, Ve @ 6.4 T; Limit 180 days 09/23/2008 17:18 Page

Summary Dewey Burdock 0
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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.OOOE+02 3.OOOE+02 1.OOOE+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 0.000E+00 0.000E+00

at t = 0.000E+00 years
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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

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 0.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.

9.939E-03 0.0014 3.606E-01 0.0510 0.000E+00 0.0000 7.561E-01 0.1069 4.355E-02 0.0062
7.959E-01 0.1125 1.503E-02 0.0021 0.OOOE+00 0.0000 3.199E-02 0.0045 1.853E-03 0.0003
3.236E+00 0.4576 3.185E-01 0.0450 0.OOOE+00 0.0000 7.091E-01 0.1003 4.085E-02 0.0058

4.042E+00 0.5715 6.942E-01 0.0981 0.000E+00 0.0000 1.497E+00 0.2117 8.625E-02 0.0122

Pathways (p)

Milk

mrem/yr fract.

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

O.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-01 0.1065

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.OOOE+00 years

Water Fish

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.OOOE+00 0.0000 0.OOOE+00 0.0000

0.000E+00 0.0000 0.OOOE+00 0.0000
all water independent and dependent

Water Dependent Pathways
Radon Plant

mrem/yr fract. mrem/yr fract.

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

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

Meat

mrem/yr fract.

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

0.000E+00 0.0000

Milk

mrem/yr fract.

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

0.OOOE+00 0.0000

All Pathways*

mrem/yr fract.

1.550E+00 0.2192
8.609E-01 0.1217
4.661E+00 0.6591

7.073E+00 1.0000
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0
0 Ground

Radio-
Nuclide mrem/yr frac

U-234 9.937E-03 0.001
U-235 7.953E-01 0.112
U-238 3.232E+00 0.458

Total 4.037E+00 0.572

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+00 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 fr

14 3.589E-01 0.0509 0.OOOE+00 0.0000 7.525E-01 0.1067 4.335E-02 0.0061 0.OOOE+00 0.
27 1.496E-02 0.0021 0.OOOE+00 0.0000 3.195E-02 0.0045 1.877E-03 0.0003 0.000E+00 0.
82 3.170E-01 0.0449 0.000E+00 0.0000 7.058E-01 0.1001 4.065E-02 0.0058 0.OOOE+00 0.

23 6.909E-01 0.0980 0.000E+00 0.0000 1.490E+00 0.2113 8.588E-02 0.0122 0.000E+00 0.

act.

0000
0000
0000

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
0

0
0
Radio-
Nuclide

U-234
U-235
U-238

Total
0*Sum of

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 Dependent Pathways
Water Fish Radon Plant Meat

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 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 0.0000
O.000E+00 0.0000 0.000E+00 0.0000 O.000B+00 0.0000 O.000E+00 0.0000 O.000E+00 0.0000
O.000E+00 0.0000 O.000E+00 0.0000 O.006E+00 0.0000 O.0006+00 0.0000 O.006E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
all water independent and dependent pathways.

Pathways (p)

Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
O.006E+00 0.0000

0.000E+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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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+00 years

Water Independent Pathways (Inhalation excludes radon)0
Ground Inhalation Radon Plant

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

U-234
U-235
U-238

Total
0

9.936E-03
7.939E-01
3.223E+00

4. 027E+00

0.0014
0.1132
0.4594

0.5740

3.555E-01 0.0507
1.483E-02 0.0021
3.140E-01 0.0448

6.844E-01 0.0976

0.000E+00 0.0000 7.454E-01 0.1063
0.000E+00 0.0000 3.186E-02 0.0045
0.000E+00 0.0000 6.991E-01 0.0997

0.000E+00 0.0000 1.476E+00 0.2105

Meat

mrem/yr fract.

4.293E-02 0.0061
1.923E-03 0.0003
4.027E-02 0.0057

8.513E-02 0.0121

Milk

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.

Soil

3.749E-01
1. 589E-02
3.516E-01

7.424E-01

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

Pathways (p)

0
0

Water Dependent Pathways
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 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+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

Meat

mrem/yr fract.

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

0.000E+00 0.0000

Milk

mrem/yr fract.

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

0.000E+00

0.0000
0.0000
0.0000

0.0000

All Pathways*

mrem/yr fract.

1.529E+00 0.2179
8.584E-01 0.1224
4.628E+00 0.6597

7.015E+00 1.0000
0*Sum of all water independent and dependent pathways.

72



IRESRAD, n 6.4 T• Limit = 180 days 09/23/2008 17:18 Page
Summary : ey Burdock i
File : C: \RESRADFAMILY\RESRAD\USERFILES\DBURANIUMBENCHMARK.RAD

0
0 Ground
Radio-
Nuclide mrem/yr fract

U-234 9.956E-03 0.001
U-235 7.888E-01 0.114
U-238 3.190E+00 0.463

Total 3.989E+00 0.579

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+01 years

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

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

.4 3.436E-01 0.0500 0.OOOE+00 0.0000 7.204E-01 0.1047 4.149E-02 0.0060 0.000E+00 0.
7 1.437E-02 0.0021 0.000E+00 0.0000 3.155E-02 0.0046 2.077E-03 0.0003 0.000E+00 0.
.8 3.035E-01 0.0441 0.OOOE+00 0.0000 6.756E-01 0.0982 3.892E-02 0.0057 0.000+E00 0.

'9 6.615E-01 0.0962 0.000OE+00 0.0000 1.428E+00 0.2076 8.249E-02 0.0120 0.000E+00 0.

act.

0000
0000
0000

0000

Soil

mrem/yr fract.

3.623E-01 0.0527
1.547E-02 0.0022
3.398E-01 0.0494

7.176E-01 0.1043

All Pathways*

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.OOOE+01 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 fr

U-234 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.
u-235 0.OOOE+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.
U-238 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 0.000E+00 0.

Total 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.
0*Sum of all water independent and dependent pathways.

act.

0000
0000
0000

0000

mrem/yr

1.478E+00
8.523E-01
4.548E+00

6.878E+00

fract.

0,2149
0.1239
0.6612

1.0000
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0
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+01 years

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

Nuclide mrem/yr fract.

U-234 1.021E-02 0.0016
U-235 7.717E-01 0.1192
U-238 3.084E+00 0.4765

Total 3.866E+00 0.5973
0

mrem/yr fract.

3.097E-01 0.0478
1.315E-02 0.0020
2.734E-01 0.0422

5.962E-01 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.

6.491E-01 0.1003
3.057E-02 0.0047
6.087E-01 0.0940

1.288E+00 0.1991

mrem/yr fract.

3.739E-02 0.0058
2.433E-03 0.0004
3.506E-02 0.0054

7.488E-02 0.0116

mrem/yr fract.

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

O.O00E+00 0.0000

Soil

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

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 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
u-235 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.OOOE+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.

Meat Milk

mrem/yr fract.

O.O00E+00 0.0000
O.O00E+00 0.0000
O.O00E+00 0.0000

O.O00E+00 0.0000

mrem/yr

0.O00E+00
0.000E+00
0.000E+00

0.000E+00

fract.

0.0000
0.0000
0.0000

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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0
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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)
Ground Inhalation Radon Plant Meat

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

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
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
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

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

Pathways (p)

Milk

mrem/yr fract.

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

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

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

U-234 0.000E+00 0.0000 0.000E+00 0.0000
U-235 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000
0*Sum of all water independent and dependent

Water Dependent Pathways
Radon Plant

mrem/yr fract. 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 0.0000 0.OOOE+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000
pathways.

= 1.000E+02 years

Meat

mrem/yr fract.

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

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
OO006E+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
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0
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

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 3.OOOE+02 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.

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

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

Soil

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000

0.OOOE+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 = 3.000E+02 years

Water Fish

mrem/yr fract. mrem/yr fract.

0.OOOE+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.OOOE+00 0.0000 0.000E+00 0.0000
all water independent and dependent

Water Dependent Pathways
Radon Plant

mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000 0.OOOE+00 0.0000
O.O00E+00 0.0000 O.O00E+00 0.0000
O.OOOE+00 0.0000 O.O00E+00 0.0000

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

Meat

mrem/yr fract.

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

0.000E+00 0.0000

Milk

mrem/yr fract.

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

0.000E+00 0.0000
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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.OOOE+03 years

Water Independent Pathways (Inhalation excludes radon)

Pathways (p)

0
Radio-
Nuclide

U-234
U-235
U-238

Total
0

0
0
Radio-
Nuclide

U-234
U-235
U-238

Total

Ground

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
O.O00E+00 0.0000

0.000E+00 0.0000

Tc

Water

mrem/yr fract.

O.O00E+00 0.0000
O.O00E+00 0.0000
O.O00E+00 0.0000

O.O00E+00 0.0000

Inhalation

mrem/yr fract.

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

0.OOOE+00 0.0000

Radon

mrem/yr fract.

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

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
O.O00E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

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

0.000E+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

Soil

mrem/yr fract.

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

0.OOOE+00 0.0000

)tal 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

Pathways (p)

Fish

mrem/yr fract.

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

0.000E+00 0.0000

Radon

mrem/yr fract.

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

0.000E+00 0.0000

Plant

mrem/yr fract.

O.O00E+00 0.0000
O.O00E+00 0.0000
0.OOOE+00 0.0000

O.O00E+00 0.0000

Meat

mrem/yr fract.

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

O.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.

O.O00E+00 0.0000
O.O00E+00 0.0000
O.O00E+00 0.0000

O.O00E+00 0.0000
0*Sum of all water independent and dependent pathways.
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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.OOOE+01 3.000E+01 1.000E+02 3.OOOE+02 1.000E+03

U-234 U-234 1.000E+00 3.151E-02 3.136E-02 3.107E-02 3.003E-02 2.707E-02 1.676E-02 0.000E+00 0.000E+00

u-234 Th-230 1.000E+00 2.125E-07 6.250E-07 1.437E-06 4.156E-06 1.088E-05 2.230E-O5 0.000E+00 0.000E+00

U-234 Ra-226+D 1.000E+00 3.660E-09 2.588E-08 1.368E-07 1.205E-06 9.591E-06 7.763E-05 0.000E+00 0.000E+00

U-234 Pb-210+D 1.000E+00 1.248E-11 1.627E-10 1.708E-09 3.948E-08 7.406E-07 1.074E-05 0.000E+00 0.000E+00

U-234 ZDSR(j) 3.151E-02 3.137E-02 3.107E-02 3.004E-02 2.709E-02 1.687E-02 0.000E+00 0.000E+00

0u-235+D U-235+D 1.000E+00 3.913E-01 3.908E-01 3.899E-01 3.866E-01 3.758E-01 3.156E-01 0.OOOE+00 0.000E+00

U-235+D Pa-231 1.OOOE+00 3.422E-05 1.063E-04 2.492E-04 7.281E-04 1.913E-03 3.926E-03 0.OOOE+00 0.000E+00

U-235+D Ac-227+D 1.OOOE+00 3.202E-07 2.065E-06 1.025E-05 8.164E-05 5.240E-04 2.345E-03 0.OOOE+00 0.OOOE+00

U-235+D ZDSR(j) 3.913E-01 3.909E-01 3.902E-01 3.874E-01 3.783E-01 3.219E-01 0.000E+00 0.000E+00

0U-238 u-238 5.400E-05 1.524E-06 1.516E-06 1.502E-06 1.452E-06 1.308E-06 8.079E-07 0.000E+00 0.000E+00

OU-238+D U-238+D 9.999E-01 9.591E-02 9.568E-02 9.522E-02 9.357E-02 8.862E-02 6.762E-02 0.000E+00 0.000E+00

U-238+D U-234 9.999E-01 4.463E-08 1.333E-07 3.082E-07 8.939E-07 2.341E-06 4.774E-06 0.OOOE+00 0.000E+00

U-238+D Th-230 9.999E-01 2.042E-13 1.390E-12 7.205E-12 6.198E-11 4.707E-10 3.175E-09 0.000E+00 0.000E+00

U-238+D Ra-226+D 9.999E-01 2.576E-15 3.913E-14 4.577E-13 1.197E-11 2.767E-10 7.395E-09 0.000E+00 0.000E+00

U-238+D Pb-210+D 9.999E-01 7.414E-18 1.982E-16 4.446E-15 3.018E-13 1.678E-11 8.586E-10 0.000E+00 0.000E+00

U-238+D EDSR(j) 9.591E-02 9.568E-02 9.522E-02 9.357E-02 8.863E-02 6.762E-02 0.000E+00 0.000E+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
(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

U-234 7.933E+02 7.971E+02 8.046E+02 8.323E+02 9.228E+02 1.482E+03 *6.247E+09 "6.247E+09

U-235 6.389E+01 6.395E+01 6.407E+01 6.453E+01 .6.609E+01 7.767E+01 *2.161E+06 *2.161E+06

U-238 2.606E+02 2.613E+02 2.625E+02 2.672E+02 2.821E+02 3.697E+02 *3.361E+05 *3.361E+05

*At specific activity limit

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) G(i,tmax)

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

u-234 4.920E+01 0.000E+00 3.151E-02 7.933E+02 3.151E-02 7.933E+02
u-235 2.200E+00 0.000E+00 3.913E-01 6.389E+01 3.913E-01 6.389E+01

u-238 4.860E+01 0.000E+00 9.592E-02 2.606E+02 9.592E-02 2.606E+02
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Summary : y Burdock W
File C: \RESRAD FAMILY\RESRAD\USERFILES\DBURANIUMBENCHMARK. RAD

ONuclide Parent THF(i)

(j) (i)

U-234 U-234 1.000E+00
U-234 U-238 9.999E-01
U-234 ZDOSE(j)

OTh-230 U-234 1.000E+00
Th-230 u-238 9.999E-01
Th-230 ZDOSE(j)

ORa-226 U-234 1.000E+00
Ra-226 U-238 9.999E-01
Ra-226 EDOSE(j)

OPb-210 U-234 1.000E+00
Pb-210 U-238 9.999E-01
Pb-210 ZDOSE(j)

0U-235 U-235 1.000E+00
OPa-231 U-235 1.000E+00
OAc-227 U-235 1.OOOE+00
0U-238 U-238 5.400E-05
U-238 U-238 9.999E-01
U-238 ZDOSE(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.OOOE+00 1.000E+01 3.OOOE+01

1.550E+00 1.543E+00 1.529E+00 1.478E+00 1.332E+00

2.169E-06 6.480E-06 1.498E-05 4.344E-05 1.138E-04
1.550E+00 1.543E+00 1.529E+00 1.478E+00 1.332E+00
1.046E-05 3.075E-05 7.068E-05 2.045E-04 5.355E-04
9.922E-12 6.757E-11 3.502E-10 3.012E-09 2.288E-08
1.046E-05 3.075E-05 7.068E-05 2.045E-04 5.355E-04
1.801E-07 1.273E-06 6.732E-06 5.928E-05 4.719E-04-
1.252E-13 1.902E-12 2.225E-11 5.817E-10 1.345E-08

1.801E-07 1.273E-06 6.732E-06 5.928E-05 4.719E-04
6.141E-10 8.003E-09 8.404E-08.1.942E-06 3.644E-05
3.603E-16 9.632E-15 2.161E-13 1.467E-11 8.154E-10
6.141E-10 8.003E-09 8.404E-08 1.942E-06 3.644E-05

8.608E-01 8.598E-01 8.578E-01 8.505E-01 8.268E-01
7.529E-05 2.339E-04 5.483E-04 1.602E-03 4.209E-03

7.045E-07 4.542E-06 2.255E-05 1.796E-04 1.153E-03
7.404E-05 7.370E-05 7.300E-05 7.055E-05 6.357E-05

4.661E+00 4.650E+00 4.628E+00 4.547E+00 4.307E+00

4.661E+00 4.650E+00 4.628E+00 4.548E+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 .000E00
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 .000E00
0 .000E00
0 .000E00
0 .000E00

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.O00E+00

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

ONuclide

(j)

U-234
U-234
U-234

OTh-230
Th-230
Th-230

ORa-226
Ra-226
Ra-226

0Pb-210
Pb-210
Pb-210

0U-235
0Pa-231
0Ac-227
0U-238
U-238
U-238

Ve*e 6.4 Tle Limit = 180 days 09/23/2008 17:18 Page

Dewey Burdock

C:\RESRAD FAMILY\RESRAD\USERFILES\DBURANIUMBENCHMARK.RAD

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

S(j,t), pCi/g
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

Parent THF(i)
(i)

U-234
U-238
ZS(j)
U-234
U-238
ZS(j)
U-234
U-238
ES(j)
U-234
U-238
ES(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

1.000+E00
9. 999E-01

1.000E+00
1.000E+00
1.000E+00
5.400E-05
9.999E-01

4.920E+01
0.000E+00
4.920E+01
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
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
9.8 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. 31E-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
4.415E-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
8.066E-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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IL
E

40

35

30

25

20

15

10

5

0
10 100

Years

Pb-210 -0- Ra226 --- Total

C:\RESRADFAMILY\RESRAD\USERFILES\DBRADIUMBENCHMARK.RAD 09/24/2008 10:16 GRAPHICS.ASC Includes All Pathways

1000

82



POWERTECh (USA) INC.

25

20-

0

DOSE: All Nuclides Summed, Component Pathways

I..

E

15

10

5

0
10 100

Years

1000

e External

- Inhalation

-- -- Radon (Water Independent)

-Plant (Water Independent)
-X-

Meat (Water Independent)

Milk (Water Independent)

Soil Ingest

Drinking Water

Fish

-"- Radon (Water Dependent)

- Plant (Water Dependent)

---- Meat (Water Dependent)

- Milk (Water Dependent)

C:\RESRADFAMILY\RESRAD\USERFILES\DBRADIUMBENCHMARK.RAD 09/24/2008 10:16 GRAPHICS.ASC

83
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Radium Benchmark Dose Assessment
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RESRAD Uranium Dose Graphics
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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 11,000-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
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* 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 (gtCi/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- 137 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: 11 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-2 10.
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-210: 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. Q1 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-18) 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. Q1 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

21.3*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 distribiUtion 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. Q1 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
22concentrations are each 1.3 pCi/g. The data lie within a population range of 1.3/1.3 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-ROl, 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-BO01, RFA-B02 RFA-B 13 RFA-B15, RFA-B 17, RFA-B21,
RFA-B30, RFA-B36, and RFA-B37. 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
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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-2 10 concentrations are 1.2 (mean), 1.1 (median) and 0.9 (mean) pCi/g.

The concentrations of uranium, lead-2 10, 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 - B1
A+B

2

Where A and B are the sample and duplicate results, respectively.

The RER is calculated as follows:

RER= S-RI

V(SxO.15) 2 +(E,)2 + (RxO.15) 2 +(ER) 2
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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 1 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-2 10, and thorium-230 LLDs (reported as MDCs or reporting limits) in
the NEA, MPA, RFA, and SMA soil samples were all 1* 10-7 [ICi/g.

* The natural uranium LLDs in the NEA, MPA, RFA, and SMA samples ranged from 1.7* 10-8
to 2.0* 10.8 PCi/g.

* None of the results NEA, MPA, RFA, and SMA samples were below their respective LLDs.

* The lead-2 10 LLDs for the LAN and LAS samples ranged from 1.9* 10-6 to 3.8*10-6 [tCi/g.
In all but one case, the lead-210 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

jiCi/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 7Ci/g. Results for 17 of
the 53 (surface and subsurface) samples were reported below 1.0* 10- [Ci/g.

* The natural uranium LLD for the LAN and LAS samples was 7.0* 10-9 ýCi/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-2 10
in soils is 2* 10-7 ItCi/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
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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 115, 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/m2-s), respectively. Flux rates ranged between 0.68 and 1.77 pCi/m 2-s
in Fall 2007, 0.28 and 1.33 pCi/rn 2-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/m 2-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-2 10 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*10-1 ltCi/ml) and lead-210 (6* 10-13 itCi/ml). The
Class D and W limits were applied to natural uranium (3* 10-12 jiCi/ml) and radium-226 (9*10-13

gtCi/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*10-15 ýtCi/ml and averaged
7.5 *10-"16Ci/ml.

* Thorium-230 concentrations ranged from -9.5*10"19 to 5.6*10-17 pCi/ml and averaged
1.2* 10-17 itCi/ml.
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* Radium-226 concentrations ranged from -4.9*10-17 to 4.7*10-17 jtCi/ml and averaged
8.9*10-19 ltCi/ml..

* Lead-210 concentrations ranged from -1.1*10-16 to 4.1"10-14 ýICi/ml and averaged
1.4* 10-14 gtCi/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 ýtCi/ml

over the course of monitoring. Thorium-230 concentrations fluctuated between the orders of 10-
17 and 10-18 p.Ci/ml. Radium-226 concentrations fluctuated between the orders of 10-17 and 10-19
ItCi/ml. Finally, lead-210 concentrations at each location were all on the order of 10-14 gtCi/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*10-7 giCi/ml), radium-226
(1.6*10-'7 [tCi/ml), and lead-210 (2.7*10-5 to 2.7*10-14 jtCi/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-226concentrations 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 1*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 1 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.
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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 1 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 1 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 (gR/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, 1 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 = O.0007x Gamma Count Rate + 2.02

where the exposure rate is in gross microRoentgens per hour (jtR/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 1tR/hr for the site. The
range of predicted exposure rates is 5.9 to 324 gtR/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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0 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 to 160 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/mi -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 fiR/hr for the site. The range of predicted
exposure rates is 5.9 to 324 1tR/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-2 10, 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

Ten duplicates at 0 to 15 cm. One duplicate at 15 uranium, lead-210 (8 from
0 to 15 cm and one each

to 30 cm. One duplicate at 30 to 100 cm. at 15 t3 and 30t 100
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 comer of the permit area uranium, lead-210, and

(AMS-BKG). Vegetation samples collected for four polonium-2 10
quarters. Given the diurnal nature of winds, at
various times this station would be representative of Soil: ll o a e
downwind and upwind locations. polonium-210

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 comer of the permit area uranium, lead-2 10 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-2 10

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
MNedian 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
Q1 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)
4.

Land Annlication 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
ýNo. 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 (pCi/g) (pCi/g) (pCi/g) (pCi/g)

Rate (cpm) (pCi/g) (pCi/g) (pCi/g)

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 1.1E-06 2.OE-07

AMS-3 9/27/2007 0-5 8.2E-07 2.OE-06 2.OE-07 4.OE-07 1.OE-07 1.5E-06 2.0E-07

AMS-4 9/27/2007 0-5 1.4E-06 2.OE-06 2.OE-07 8.OE-07 2.0E-07 1.5E-06 3.OE-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 9/2712007 0-5 5.5E-07 1.0E-06 2.OE-07 4.0E-07 1.OE-07 8.OE-07 2.OE-07

AMS-7 9/27/2007 0-5 5.8E-07 2.OE-06 2.OE-07 3.OE-07 8.OE-08 1.1E-06 2.0E-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-B01 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 1.4E-06 2.OE-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-RO5 9/24/2007 0-15 11850 1.2E-06 2.OE-07

NEA-RO1 9/24/2007 0-15 12302 9.1E-07 7OE-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 1.OE-07 1.1E-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 1.1E-06 2.OE-07

RFA-B09 9/25/2007 0-15 14825 1.1E-06 2.OE-07

RFA-B10 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 3.0E-07

RFA-B12 9/25/2007 0-15 13135 1 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-minutePb-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 (PCi/g) (pCi/g) (Pcilg) (pCi/g) (pCi/g)
Rate (cpm) (pCilg) (pCiig)

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.OE-06 3.OE-07

RFA-B18 9/25/2007 0-15 13835 1.7E-06 3.0E-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.OE-07 5.OE-07 1.OE-07 1.3E-06 3.0E-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 9125/2007 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 24E-06 3.OE-07

RFA-B28-Dup 9/25/2007 0-15 - 1.8E-06 3.OE-07

RFA-629 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 3.0E-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 2.0E-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 Error
Collected (cm) Ray Count (pCi/g) (pCi/g) r (Ci/g)o (pCi/g)

Rate (cpm) (Pci/g) (tilg) (Pci/g)

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 -- 4OE-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 1.1- - 1E-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 QOlA 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.OE-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 GO5A 7/18/2008 0-15 8.4E-07 1.2E-06 1.4E-06 9.0E-07 5.0E-07 4.4E-06 3.0E-07
LAN 006A 7/1812008 0-15 - 7.1E-07 -5.2E-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 7.1E-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 1-iuePb-21 0 Th-230 Ra-226

Sample ID Date Depth Gamma- U-nat Pb-210 Error Th-230 Error Ra-226 Error
Collected (cm) Ray Count (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g)

Rate (cpm) _______ _______ _ _ _ __ __

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 1.1E-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 4.0E-07 3.0E-07 9.OE-07 1.OE-07

LAS 006A 7/19/2008 0-15 3.7E-07 7.OE-07 1.1E-06 6.0E-07 6.0E-07 7.0E-07 1.0E-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-BO1B 9/26/2007 15-30 13115 1.1E-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 2.0E-07 9.0E-01 2.OE-01 1.5E-06 2.OE-07

RFA-B028 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 7 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 2.1E-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 7OE-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 7/18/2008 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 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

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
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Table 4-1. Radionuclide Concentrations in All Soil Samples (Concluded)

1-minute Pb-2 Th-230 Ra-226
Date Depth Gamma-Ray U-nat Pb-210 Error Th-230 Error Ra-226 Error

Sample ID Collected (cm) Count Rate (pCi/g) (pCi/g) (pCi (PCg) (pCig) Ci/g)
(cpm) Pig Pig Plg

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
RFA-B01C 9/26/2007 30-100 - 1.5E-06 6.OE-07 1.OE-07 8.OE-01 1.OE-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-813C 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-B21C 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 1.1E-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 1.1E-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

IAN 004C 7/1812008 30-1 00 1.5E-06 8.0E-07 1.4F-06 I 7OF-07 I 5OE-07 I 1OE-06 I 1.OE-07
I I AN 004C 7/18/2008 30-100 1 5E-06 8.OE-07 1AE-06 I TOE-07 I 5.OE-07 I 1.OE-06 I 1.OE-07

LAN 004C-DUP 7/18/2008 30-100 1.3E-06 1.2E-06 1.4E-06 I 5.OE-07 I 4.OE-07 I 8.OE-07 I 1.OE-07

LAN 005C 7/18/2008 30-100 7.1E-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 1.1E-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 1.1E-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 1.1E-06 4.OE-07 4;0E-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 3.0E-07 9.OE-07 1.OE-07

LAS 005C 7/19/2008 30-100 9.8E-07 1.2E-06 1.1E-06 7.OE-07 5.OE-07 1.1E-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.OE-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 rcportcd arc + 2o.
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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) (pCi/g) (pCi/g) (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
o 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 o 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-

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

o 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 Lognormala Normal
Notes:

a. The geometric mean for radium-226 at 30 to 100 cm is 1.1 pCi/g.
b. 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-BO1A+Duplicate 0-15 3.4 0.0 0.0 0.2

RFA-BO1B+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-2 10, and thorium-230 LLDs were all I * 10. pCi/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* 10- to 2.0* 1 W pCi/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 Q1 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

2) Std. Dev. Average Flux
Location Date Flux (pCi/rns) (pCilm 2s) LLD (pCi@m2s) @ Location

(pCi/m
2

s)

September 2007 1.68 0.06 0.18
RFA-B01 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-B 13 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-B17 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 April2008 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 April2008 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 811412007 4120/08 7/15/08 Average (pCi/kg)

Concentration 1.4E-05 2.8E-02D 9.4E-06
U-nat(pi/g Error ± 2o 1.4E-05(piCi/kg)

LLD 1.7E-06 2.4E-06 2.OE-07

Concentration 5.5E-05 3.3E-05 8.1 E-05
Ra-226
(pCi/kg) Error ± 2u 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 ± 20 <1.7E-06 5.2E-06 8.4E-06 8.6E-06(pjCi/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 ± 2y 5.4E-04 1.1 E-04 1.3E-04 1 .7E-03(piCi/kg)

LLD 8.6E-06 1.OE-06 2.1E-04

Concentration 1.3E-04 4.7E-04 1.7E-05Po-210
Poi21g Error ± 2a 9.8E-05 7.2E-05 1.5E-05 2.1E-04(liCi/kg)

LLD 8.6E-06 1.OE-06 1.OE-06

Date Collected 8/1412007 4/20/08 7/14/08 Average (pCi/kg)

Concentration 1.OE-05 2.7E-02D 3.2E-06
U-nat(pi/g Error ± 2o - - 6.6E-06(pCi/kg)

LLD 5.5E-07 2.OE-07 2.OE-07

Concentration 2.2E-05 3.OE-05 9.3E-06
Ra-226(p-/kg Error ± 2a 1.1 E-05 4.5E-06 3.6E-06 2.OE-05(pCi/kg)

LLD 5.5E-07 2.8E-06 4.OE-06
Concentration 4.7E-06 1.4E-05 -9.5E-07U

AMS-02 Th-230
(pS/kg Error ± 2o 6.OE-06 4.9E-06 5.OE-06 5.9E-06(liCi/kg)

LLD 5.5E-07 2.OE-07 4.7E-07

Concentration 3.3E-04 1.3E-03 1.5E-04
Pb-210Pbikg Error ± 2a 1.5E-04 6.9E-05 7.3E-05 5.9E-04(pCi/kg)

LLD 2.7E-06 1.OE-06 1.2E-04

Concentration 1.8E-05 2.OE-04 9.1 E-06U
Po-210Poi/kg Error ± 2u 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 8/14/2007 4/20/08 7/14/08 Average (pCi/kg)

Concentration 9.8E-06 1.5E-01 D 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-06Ra-226
(pCi/kg) Error ± 2o 2.2E-05 9.7E-06 4.9E-06 9.2E-05

LLD 6.4E-07 3.7E-06 6.6E-06

Concentration 2.6E-06 4.1 E-05 1.OE-05Th-230
AMS-03 (pCi/kg) Error ± 20 4.4E-06 1.1 E-05 6.6E-06 2.2E-05

LLD 6.4E-07 2.OE-07 7.7E-07

Concentration 9.1E-04 1.4E-03 3.3E-04Pb-21 0
(pCi/kg) Error ± 2o 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
Po-210Pcikg Error ± 2o 4.4E-05 4.4E-05 1.1E-05 1.5E-04(pCilkg)1.E5

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 2.1E-02D 8.4E-06U-nat
(pCi/kg) Error ± 20 - 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
(pCi/kg) Error + 2o 1.4E-05 4.6E-06 5.2E-06 2.7E-05

LLD 8.OE-07 2.8E-06 6.7E-06
Concentration 3.6E-06 8.3E-06 -2.7E-06U

AMS-04 T-3

(pCi/kg) Error ± 2o 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
(pCi/kg) Error ± 2o 3.OE-04 6.6E-05 1.2E-04 1.4E-03

LLD 4.OE-06 1.OE-06 1.9E-04

Concentration 9.8E-05 1.7E-04 9.OE-06U
Po-210
(pCi/kg) Error ± 20 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 8/14/2007 4/20/08 7/14/08 Average (pCi/kg)

Concentration 3.7E-05 2.3E-01D 1.4E-05
U-nat.

(pCi/kg) Error + 20 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 ± 2o 1.8E-05 5.7E-06 5.3E06 5.2E-05(pCi/kg)5.E0

LLD 1.3E-06 1.8E-06 7.7E-06

Concentration 1.5E-05 4.8E-05 -8.8E-07UTh-230
AMS-05 (pCi/kg) Error ± 2o 1.7E-05 8.1 E-06 5.7E-06 3.2E-05

LLD 1.3E-06 2.OE-07 8.8E-07

Concentration 1.7E-03 3.3E-04 3.4E-04Pb-210
(pCilkg) Error ± 20 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
(pci/kg) Error ± 2o 6.OE-05 3.1 E-05 1.6E-05 1.1 E-04

LLD 6.5E-06 1.OE-06 1.OE-06

Date Collected 8114/2007 4/20/08 7/14/08 Average (pCi/kg)

Concentration 3.8E-05 1.3E-01D 2.2E-05
U-nat(pi/g Error ± 20 - 3.8E-05(pCilkg)

LLD 8.3E-07 3.2E-06 2.OE-07

Concentration 3.2E-05 9.2E-05 1.8E-05
Ra-226
(pCi/kg) Error ± 20 1.6E-05 9.9E-06 5.0E-06 6.2E-05

LLD 8.2E-07 4.6E-06 5.0E-06
Concentration 1.9E-05 3.9E-05 2.1E-05

AMS-06 T-3

(pCi/kg) Error ± 2o 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-04UPb-210
(pCi/kg) Error ± 2o 2.6E-04 1.1E-04 8.7E-05 1.4E-03

LLD 4.1E-06 1.OE-06 1.4E-04

Concentration 6.OE-05 4.OE-04 5.7E-06U
Po-21 0Poi/kg Error ± 2o 4.4E-05 7.7E-05 5.7E06 2.3E-04
(pCi/kg).5.7E-06

LLD J4.1 E-06 1.0E-06 1.E0
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Table 7-1. Baseline Radionuclide Concentrations in Vegetation (concluded)

Location Date Collected 8/14/2007 4/20/08 7/14/08 Average (pCi/kg)

Concentration 1.8E-05 1.4E-01 D 2.7E-05
U-nat

(pCi/kg) Error + 2 - 1.8E-05
LLD 9.7E-07 21E-06 2.OE-07

Concentration 2.7E-05 7.6E-05 2.4E-05
Ra-2265.E0(pCi/kg) Error ± 2o 1.6E-05 7.2E-06 7.5E-06 5.2E-05

LLD 97E-07 3.OE-06 7.7E-06

Concentration 1.6E-05 4.OE-05 2.OE-05S Th-230
AMS-07 (pCi/kg) Error ± 20 1.8E-05 1.2E-05 8.6E-06 2.8E-05

LLD 9.7E-07 2.OE-07 8.6E-07

Concentration 2.1E-03 6.2E-04 -3.2E-05U
Pb-210
(pCi/kg) 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-05
Po-210

(pCi/kg) Error ± 2a 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 4/20/08 7/14/08 Average (pCi/kg)

Concentration 4.OE-05 9.OE-02D 1.OE-05
U-nat(pi/g Error ± 2o 2.5E-05(PCi/kg)

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 ± 20 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-06AMS-BKG T-3

(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-04U
Pb-21 0
(pCi/kg) Error ± 2o 2.8E-04 1.OE-04 8.6E-05 1.OE-03

LLD 4.8E-06 1.OE-06

Concentration 2.5E-05 2.2E-04 9.3E-06
Po-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

LocationMonitoringConcentration (p_ /ml_ % of Effluent Concentration Lower Limit of Detection (pCi/ml)
Location Monitoring Cnetain_________________________ _____________

Period' Th-230 Ra-226 Pb-210 Th- Ra- Pb-
U-nat Th-230 2a Error Ra-226 2a 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.OE-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.IE-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 (pIC/Lml) % of Effluent Concentration Lower Limit of Detection (IJCi/ml)
Location Perioda Th-230 Ra-226 Pb-210 Th- Ra- Pb-

U-nat Th-230 2a Error Ra-226 2o, Error Pb-210 2c 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.OE-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.OE-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.OE-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 44E-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.OE+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 112E-14 6.3E-16 0.00% 0.00% 0.00% 2.00% 4.OE-18 4.OE-18 4.OE-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
Radon-222 Percent Rna222 Deviation Rn-222 Rn-222

Location Starting Ending Conc. Error + LLD Effluent Cnc. of
Date Date (pCi/ml) (pCi/ml) (PCi/ml) Conc. Conc. Average Conc. Conc.

(IJCi/ml) (pCi/ml) (pCi/ml) (pCi/ml)

8/14/07 9/27/07 1.00E-09 6.82E-10 1000

9/27/07 2/1/08 7.OOE-10 2.OOE-10 700 .AMS-1 7.23E-1 0 2.09E-1 0 4.92E-1 0 1 .00E-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 - 6.82E-10 1000

AMS_1a 9/27/07 2/1/08 4.00E-10 2.00E-10 400 5.73E-10 2.88E-10 4.OOE-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
9/27/07 2/1/08 1 .20E-09 - 2.00E-10 1200

AMS-2 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 - 4.92E-10 492

8/14/07 9/24/07 1.20E-09 7.32E-10 1200
9/27/07 2/4/08 1 .20E-09 - 2.00E-10 1200

AMS-4 1.20E-09 9.98E-10 5.75E-10 2.90E-09
2/4/08 5/17/08 2.90E-09 7.8E-11 2.91E-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
9/27/07 2/1/08 1.00E-09 - 2.00E-10 1000

AMS-5 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)

Standard Minimum Maximum
Radon-222 Percent Average Deviation Rini222 Rnxi222

Location Starting Ending on Error ± LLD Effluent Rn-222 of Rn-222 Rn-222
n Date Date . (Pci/mi) (PC/m) Conc. Conc. Conc.(pCi/mi) Conc. (pCi/ml) Average (pCi/ml) (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 1.00E-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
9/27/07 2/1/08 1.60E-09 - 2.OOE-10 1600
2/1/08 5/17/08 1.70E-09 8.1E-11 2.83E-10 1700 1.80E-09 6.58E-10 4.95E-10 2.OOE-09

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
AMSBKGa 9/27/07 2/1/08 1.50E-09 - 2.00E-10 1500 2.1OE-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 2.00E-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-111 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
Satn En g Radon- Err LD Percent Rn-222 Deviation Rn-222 Rn-222

Location Starting Ending 222 Conc. Error + LLD Effluent Cnc. of
Date Date (pCi/ml) (pCi/ml) (pCi/ml) Conc. Conc. Average Conc. Conc.

(Pci/m) (Ci/ml) (pCi/mi) (pCi/ml)

8/14/07 9/23/07 1.20E-09 - 7.50E-10 1200
R03 9/23/07 2/11/08 9.OOE-10 - 2.00E-10 900

Rn 03 9/30-/10 .O-02OE1 1.05E-09 9.63E-10 4.92E-1 0 2.70E-09
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

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 1.1OE-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

5/17/08 7/17/08 7.21E-10 - 4.92E-10 721
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 1.00E-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 (mrem)

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.OE-06

U-nat (pCi/kg) Error ± 2a
LLD 7.0E-06

Concentration 3.OE-06
Ra-226 (pCi/kg) Error ± 2o 2.0E-06

LLD 3.OE-06
Concentration 0.0

DBAT-01 Th-230 (pCi/kg) Error ± 20 2.OE-05
LLD 8.OE-06

Concentration -7.OE-06
Pb-210 (pCi/kg) Error ± 2o 4.OE-05

LLD 7.OE-06
Concentration 8.OE-06

Po-210 (pCi/kg) Error ± 2cr 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 ± 2c0 3.OE-05
LLD 4.OE-05

Concentration 0.0
DBAT-02 Th-230 (pCi/kg) Error ± 2y 1.4E-03

LLD 1.OE-04
Concentration 2.OE-04

Pb-210 (pCi/kg) Error ± 2cr 7.OE-04
LLD 1.2E-03

Concentration 0.0
Po-210 (pCilkg) Error ± 2a 1.2E-03

LLD 1.OE-04
Concentration <7.OE-06

U-nat (piCi/kg) Error ± 2ar
LLD 7.OE-06

Concentration 3.OE-06
Ra-226 (pCi/kg) Error + 2y 1 .OE-06

LLD 2.OE-06
Concentration 0.0

DBAT-03 Th-230 (pCi/kg) Error ± 2y 1 .OE-04
LLD 6.OE-06

Concentration -7.OE-06
Pb-210 (pCi/kg) Error ± 2cy 4.OE-05

LLD 6.OE-05
Concentration 2.OE-05

Po-210 (lpCi/kg) Error ± 2cr 2.OE-04
LLD 6.OE-06
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Figures



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)
lognon-nal 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

ERG
Dewey-Burdock Project

5 Baseline Radiological Investigation Report

January 29, 2009



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.

ERG
Dewey-Burdock Project

9 Baseline Radiological Investigation Report
January 29, 2009



0

E

0

0.

(-,

0

C.)
0~

6

5

4

3

2

1

0

-1

0

0

8000 12000 16000 20000 24000

1-minute Gamma Radiation Count

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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I

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/ttR/h

ýkuhorzedSig ature

*Calibration Procedure: RSLSOP 238.1



0 Reuter-Stokes

Calibration Data

Sensor Type: 100 R/Hr Source (CS-137):

Serial Number: 07JOOKM I Date-of Certification:

Calibration Date: 6/19/08 ExposureRate at 1 meter:

Customer Name: ENVIRONMENTAL RESTORATION

Sensitivity (Ra-226): 10.21 mV/gR/h

BB-400

12/1/94

4.226 mR/h

Distance- - Rate7 P+S+A
'Feet! __ ~f V

311.81 359 235.064 3. 692

i_3.8. 420 . 171.114 .3.202

15.8 481~ 129.972 3 173

117.8 542.. 101.968 1 3.335

k(CS-137) = 10.32 mv/pR/h k =

k(Ra-226) = .9892 k(CS-137) r =

S+A k(CS 137)

1.264 2.428, 10.33
1.435 f 1.78 10.33

1821.341 103
2.283 1.052 I0 3 2

10.32 mv/p.R/h

.'008 mv/p.R/h

k(Ra-226) 10.21 mv/p.R/h

By: . 41

V a 0.074%

Date: .. _ .



S* -'-p.) *j~

2g ~1i(
~

~* .1 ~ *~

'-

i;I - >4
1

ff

C, Reuter-Stokes

RSS-131 FIRMWARE PARAMETERS

SIN 07JOOKMI

RAC 2.210E-08

ZLN
ZMN
ZHN

ZLD
ZMD
ZHD

RLN
RMN
RHN

,RLV
RMV
RHV

O0OO0E-00
4.324E-01
-2.127E-03

O.OOE-00
72.414E-04
-6.174E-07

4.619E+1 1
2.231 E+09
1,001E+07

-1 .524E+08
2.094E+04
-1.548E4-02

Only change in constants is
In the RAC from 2.228E-08

By:

Date:

evel Nuclear / Electrical Inspector

LI

Reviewed By: /• •.t- •_.6.,'9 ,
Product Enginev



EBERLINE
S ERVICES

CERTIFICATE OF CALIBRATION

Garrun Standard

S.O.# 3951
P.O. 9 NIA

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

3- mm thick and sealed in a PLASTIC RESIN

/
Measurement Method:

The gamma ray emission rate was compared with a similar standard, which was calibratec
cy N!ST S/N 2752-91 The comparison of relative gama ray ermission rates was
accomplished using a high resolution gamma-ray detector (nominal active volume 100 cm•]
and mlchannel pulse height analyzer.

Measurement Result:

7.e gamTma ray activity of the standard on 10-03-2002 was 8.5 C

The uncertainty of the measurement is 5 %, which is the sum of the uncertainay

assigned to rhe NIST reference ( 2.2' %), random counting error at the 99% confidence

level, and the estimated upper limit of systematic errors.

ART REUST Reviewed by:_Calibrared by:

3aiibraion Technician: .Q.A. Represenrarive 6?--A .7A4.

Caoibration Date: 10-03-20,02 Reviewed Date: /O--O-#Z

Analytical Services
7021 Pan American Freeway NE

Albuquerque, New Mexico 87109'4238
(505) 345-3461 Fax (505) 76,1-5416

Toil Free (866) RAD'LABS (723-5227)

www.eberlineservice s.com



Certificate of Calibration
Ratemeter / Scaler Certificate of Calibration

ERG
Enronmertual Restoration Group, Inc.
8809 Washington St. NE, Suite 150
Albuquerque. NM 87113
(505) 298-4224

Manufacturer: Ludlum Model: 2221r Serial No.: 190171

All Ranges Calibrated Electronically; Ludlum Pulser Generator Serial No.: r397743 0 201932

This calibration conforms to the reuquirements and accepiable calibration conditions of ANSI N323A - 1997

NMRCB Registration No. 401I3 - Calibration of Radiation Detection Insimotentr& Devicnt

0 Mechanical ck.' Meter Zeroed 0 Geotropism ck. 0 F/S Response ck. 0 Audio ck.

0 THR/WIN ck. High Voltage ck.: 0S500v 0 1000v 0 1500v 0 Battery ck. (min 4.4 vdc)

Threshold Setting: 10 mV

Instrument found within tolerance (+- 10%) 0Yes E3 No

Reference Instrument Instrument
Calibration Point "As Found Reading" Meter Reading

400 Kcpm +1- 10% 400 Kcptm

100 Kcpm +/-10% 100 Kcpm

40 Kcpm 4-I-10% 40 Kcpm

10 Kcpm +/-10% 10Kcm

4 Kcpm +-10 4 Kcm

I Kcpm +1- 10% I Kcpm

400 cpm +/- 10% 400 c0pm

100 cpm ±1- 10% 100 ctrm

Reference Instrument Log Scale Integrated Counts
Calibration Point "As Found Reading" Count Rate (I-minute count)

400 Kcpm +/- 10% 400 K•pm 3998866

40 Kcpm +1- t0% 40 Kcom 39888

4 Kcpm -0/- o 4 Kcpm 3988

400 cpm {. +/ 10% 400 corn 398

1 1-

Calibrated

Reviewed By- 2 ~

Calibration Date: 0" ';: ' "7

Calibration Due: -

Date: o (0

ERG Form 1.02B



Certificate of Calibration
Ratemeter / Scaler Certificate of Calibration

ERG
Environmental Restoration Group, Inc.
8809 Washington St. NE. Suite 150
Albuquerque, NM 87113

(505) 298-4224

Manufacturer: Ludlum Model: 2221 Serial No.: 117634

All Ranges Calibrated Electronically: Ludlum Pulser Generator Serial No.: L397743 0 201932

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997.
N1MIRCB Registration No. 481-3 • Calibration of Radiation Detection Instuncrts & Devices

El Mechanical ck.0 Meter Zeroed 0 Geotropism ck. 0 F/S Response ck. E Audio ck.

0 THR/WIN ck. High Voliage ck.: El 500V I 1OOOv 01500v 0 Battery ck. (thin 4.4 vdc)

Threshold Setting: 10 mV

Instrument found withintolerance (+1- 10%) OYes 0 No

Reference Instrument Instrument
Calibration Point "As Found Reading" Meter Reading

400 Kcpm +/- 10% 400 Kcom

100 Kcpm 10 100 Kcpm

40 Kcpm +/- 10% 40 Kcpm

10 Kcpm +/-10 10 K0°/_

4 Kcpm +/- 10% 4 Kcpm

I Kcpm, +/- 10% 1 Keam

400 cpm +/- 10% 400 cor

100 cpm +t-10% 100 cm

Reference Instrument Log Scale Integrated Counts
Calibration Point "As Found Reading" Count Rate (I-minute count)

400 Kcpm I 10/- 400 Kc1m 398978

40 Kcpm +1- 10% 40 Keom 39900

4 Kcprn +- 10% 4 Kc•pr 3990

400 cpm +/ 10% 400 cpm_

Calibrated By

Reviewed By: _-L-

Calibration Date: 19-K .0)7

Calibration Due: "(; " (..S,

Date: -7-,6o07

ERG Form 1.02B



Certificate of Calibration
Ratemeter / Scaler Certificate of Calibration

ERG
Environmental Restoration Group. Inc.
8809 Washington St. NE, SuiIe 150
Albuquerque, NM 87113
(505) 298.4224

Manufacturer: Ludlum Model: 2221 Serial No.: 117648

All Ranges Calibrated Electronically; Ludlunm Pulser Generator Serial No.: 1397743 El 201932

This calibration conforms 'o 'he requiremems and acceptable calibration condiions of ANSI N323A . 1997.
NMRCB Rcgisutation No, 481-3 • Calibraton of Radiation Dctection Instrumtets & Devices

rl Mechanical ck.Er Meter Zeroed El Geotropism ck. El F/S Response ck. 0 Audio ck.

El THR/WIN ck. High Voltage ck.: 0 500v [] 1000v 0l1500v [ Battery ck. (min 4.4 vdc)

Threshold Setting: 10 mV

Instrument found within tolerance (+1- 10%) 0 Yes 0l No

Reference Instrument Instrument
Calibration Point "As Found Reading" Meter Reading

400 Kcpm +/- 10% 400 K .cnm

100 Kcpm +/- 10% 100 Kcm

40 Kcpm +/- 10% 40 Kc.m

10 Kcpm +/-10 10 Kcpm

4 Kcpm +/- 10% 4 Kcnm

I Kcpm +/- 10% 1 Kcpm

400 cpm +/- 10% 400 corn

100 cpm . I1. 10% 100cpm

Reference Instrument Log Scale Integrated Counts
Calibration Point "As Found Reading" Count Rate (I-minute count)

400 Kcpm +/1- 400 Kcp 399233

40 Kcpm +/- 040 Kcm 39924

4 Kcpm .+/- 10% 4 Kýcm 3992

400 cpm +/- 10t/. 400 crmn 399

Calibrated B Calibration Date: -o) 7

Calibration Due: <:" f c)g

Date: 0Reviewed By: .--

ERG Form 1.02B



Certificate of Calibration
Ratemeter / Scaler Certificate of Calibration

ERG
Environmental Restoration Group, Inc.
8809 Washington St. NE, Suite 150
Albuquerque. NM 87113
(505) 298-4224

Manufacturer: Ludlum Model: 2221r Serial No.: 138377

'All Ranges Calibrated Electronically; Ludlum Pulser Generator Serial No.: 097743 El 201932

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A. 1997.
NMRCB Reaitrnsion No. 481-3 - Calibration of Radiation Detection Instruments & Devices

El Mechanical ck.al Meter Zeroed El Geotropism ck. 0 F/S Response ck. 0 Audio ck.

rl THP-RIWIN ek. High Voltage ek.: 0 500v 0 1OOOv 0' 1500V Battery ck. (min 4.4 vdc)

Threshold Setting: 10 mV

Instrument found within tolerance (+/- 10%) 0"Yes 03 No

Reference Instrument Instrument
Calibration Point "As Found Reading" Meter Reading

400 Kcpm 400 Kcpm 400.Kcpm_

100 Kcpm 100 Kcpr 100 Kcpm

40 Kcpm 40 Kcom 40 Kcom

10 Kcpm 10 Keom 10 Kcpm

4 Kcpm 4 Kcpm 4 Kcpm

I Kcpm I Kc_ m I Kcpm

400 cpm 400 copr 400 com

100 cpm 100 cm 1102 cm

Reference Instrument Log Scale Integrated Counts
Calibration Point "As Found Reading" Count Rate (I-minute count)

400 Kcpm 400 Kcpm 400 Kcopm 398495

40 Kcpm 40 Kcpm 40 Kcom 39859

4 Kcpm 4Kcpm 4 Kcom 3987

400 cpm 400 cpm 400 clrn 399

Calibrated By: Calibration Date: 7-
Calibration Due: " l

Date:-Reviewed By:"

ERG Formi 1.02B



Certificate of Calibration
Ratemeter / Scaler Certificate of Calibration

ERG
Environmental Resloraion Group. Inc.
8809 Washington St. NE. Suite 150
Albuquerque. NM 87113
(505) 298-4224

Manufacturer: Ludlum Model: 2221r Serial No.: 149942

All Ranges Calibrated Electronically; Ludlum Pulser Generator Serial No.: r'97743 0 201932

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997.
NMRCB Registration No. 48.1-3 .Calibration of Radiation Detection Instruments & DeOices

0 Mechanical ck.l3 Meter Zeroed 0l Geotropism ok; 0 F/S Response ck. 0 Audio ck.

0 THR/WIN ck. High Voltage ck.: 0 560v 0 000v 01500v 0 Battery ck. (min 4.4 vdc)

Threshold Setting: 10 niv

Instrument found within tolerance (+1- 10%) OYes 03 No

Reference Instrument Instrument
Calibration Point "As Found Reading" Meter Reading

400 Kcprm 40 Kcpm 400 Kcpm

100 Kcpm 100 Kcpm 100 Kcpm

40 Kcpm 40 Kcpnm 40 Kcopm

10 Kcprm 10 Kcom 10 Kcpm

4 Kcpm 4%Kcom 4 Kcvm

I Kcpr I Keom I Kcpm

400 cpm 400 cor 400 corn

100 cpm 100 cm 102 corn

Reference Instrument Log Scale Integrated Counts
Calibration Point "As Found Reading" Count Rate (I-minute couit)

'400 Kcpm 400Kcpm 400 Kcom 397437

40 Kcpm 40.Kcpm 40 1Kcm 39749

4 Kcpm 4 Kcpm 4 Kcpm 3975

400 cpm 400 cpm 400 c 398

Calibrated Bv: Ail Calibration Date: 4 -• •**

Calibration Due: " -" )
Date: •-/",/; •-Reviewed By:.•L2AJjý

,ERG Form 1.028



Certificate of Calibration
Voltage Plateau Form

ERG
Enviroynental Restoiation Group, Inc.
8809 Washington St. NE, Suite 150
Albuquerque, NM 87113
(505) 298-4224

Detector Mfg.: Ludlum Model: 44-10 Serial No.: PR 118372

Counter Mfg.: Ludlum Model: 2221r Serial No.: 149942

This calibration conforms to the requircments and acceptable calibration conditions of ANSI N323A - 1997,

NMRCB Registration No, 481-3 - Calibration of Radiation Detection Insirments & Dcvicos

Counter Threshold Setting: 10 mV Cable Length: 0 39 inch, 0 5 foot, El Other: Curly

Detector geometry to source: [3 Face, .l Side, 0 Below, 03 Other:

Distance to source: 0 Contact, El 6-Inches, 0 Other:

Gamma Source :ElCs-137 @ 5.7pCi (2/18/08) sn: 4097-03 O31ther:

Count Time: I Minute

High Gross Source Background
Voltage Counts Counts

100 22785

800 48024

900 67222

1000 74072

1050 75152

1100 77671

1150 78495 10558

1200 78943

Comments: Recommended Operating High Voltage: 115 volts

~Z)

Calibrated By:

Reviewed By: (~t ( L

Calibration Date:___________

Calibration Due: 7 " " 0j

Date:.

ERG Formn 1.03A1



Certificate of Calibration
Voltage Plateau Form

ERG
Environmental Restoration Group, Inc.
8809 Washington St. NE. Suite 150
Albuquerque. NM 87113
(505) 298-4224

Detector Mfg.: Ludlum Model: 44-10 Serial No.: PR198936

Counter Mfg.: Ludlum Model: 2221 Serial No.: I 17648

This calibration conform to the requirctrits and! acceptable calibration conditdios of ANSI N323A - 1997.
NMRCB Registration No, 481-3 -Calibration of Radiation Detection nstntments & Dcvices

Counter Threshold Setting: 10 mV Cable Length: E 39 inch, U 5 foot, 0 Other: Curly

Detector geometry to source. Li Face, 0 Side, 0 Below, 0 Other:_

Distance to source: Q Contact. 0 6-Inches, 0 Other:

Gamma Source -OCs- 137 @ 5.81 pCi (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
I

Comments: Recommended Operating High Voltage: I/ 1 0 volts

Calibration Date: -,- - 7

Calibration Due: " •f-,,{

Date:Reviewed By: '

ERG Fonm l,03AI



Certificate of Calibration
Voltage Plateau Form

ERG
Environmental Restoration Group, Inc.
8809 Washington St. NE, Suite 150
Albuquerque, NM 87113

(505) 298-4224

Detector Mfg.: Ludlum Model: 44-10

Counter Mfg.: Ludlum . Model: 2221

Serial No.: PRI 18372

Serial No.: 117634

This calibration coinftrn to the requirements and aceepnable calibration condiions of ANSI N323A - 1997,
NMRCB Re&raion No, 481-3 " Calibration of Radiation Detection lnstuonents & Devic•s

Counter Threshold Setting: 10 mv Cable Length: (3 39 inch, n3 5 foot, 0 Other: Curly

Detector geometry to source: [3 Face, la Side. L1 Below. 0 Other:

Distance to source: 13 Contact, 0 6-Inches. [3 Other:

Gamma Source :OCs-137 0a 5.8 1 pCi (3/07/07) sn: 4097-03 E3 Other:

Count Time: I Minute

High Gross Source Background
Voltage Counts Counts

700 33013

800 61587

900 76444

1000 81227

1100 82653 9657

1200 83660

Comments: Recommended Operating High Voltage: 11 0 volts

Calibrated By:

Reviewed By:-

Calibration Date: (,-c-) "7

Calibration Due: 08 ('

Date:

ERG Form 1.03AM



Certificate of Calibration
Voltage Plateau Form

ERG
Environmental Restoration Group. Inc.
8809 Washington St. NE, Suite 150
Albuquerque, NM 87113
(505) 298-4224

Detector Mfg.: Ludlum

Counter Mfg.: Ludlum

Model: 44-10

Model: 222 lr

Serial No.: PR198936

Serial No.: 138377

This calibration conforms to'he rcquirements and acceptable calibration conditions of ANSI N323A - 1997.

N\,MRCB Registration No. 481.3 - Coibbration of Radiation Detection Insuin'ents & Devices

Counter Threshold Setting: 10 mV Cable Length: E3 39 inch, U 5 foot, El Other: Curly

Detector geometry to source: 0 Face, El Side, C0 Below, 03 Other:

Distance to source: 03 Contact, [] 6-Inches, 03 Other:.

Gamma Source :alCs-137 @ 5.7TiCi (2/18/08) sn: 4097-03 0)ther:

Count Time: I Minute

High Gross Source Background
Voltage Counts Counts

700 27018

800 52935

900 70350

1000 75558

1050 76535

1100 77714 0 r -I

1150 77995 10243

1200 78417

Comments: Recommended Operating High Voltage: 1150 volts

Calibrated By: _ _ _ _ ___ _

Reviewed By: L Pa

Calibration Date:

Calibration Due: " .' "c)5

Date: /0 s-7
%-ý I

ERG Form 1.03AI



Certificate of Calibration
Voltage Plateau Form

ERG
Environmental Restoration Group. Inc.
8809 Washington St, NE, Suite 150
Albuquerque, NM 87113
(505) 298-4224

Detector Mfg.: Ludlum

Counter Mfg.: Ludlun

Model: 44-10. Serial No.: PR153990

Model: 2221 Serial No.: 190171

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997.

NMRCB Registration No. 481-3 - Calibration of Radiation Detection nsirttate•!s & Dciccs

Counter Threshold Setting: 10 mV Cable Length: [3 39 inch, U 5 foot, El Other: Curly

Detector geometry to source: L3 Face, El Side, [] Below, [3 Other:

Distance to source: rl Contact, [] 6-Inches, E3 Other:

Gamma Source "OCs-137 @ 5.8lpCi (3107/07) sn: 4097-03 L3 Other:

Count Time: I Minute

High Gross Source Background
Voltage Counts Counts.

700 1058

800 24638

900 47539

1900 68923

1100 77419

1150 79281 9781

1200 80757

Comments: Recommended Operating High Voltage: 'ISO volts

Calibrated By: Calibration Date: /05ý0) 7

CalibrationDue: i 0-9-C5)k
Date: O/04 16?•

ReviewedBy 
f P ? II

I I

ERG Form 1.03AI



Certificate of Calibration
Voltage Plateau Form

ERG
Environmental Restoration Group. Inc.
8809 Washington St. NE. Suite 150
Albuquerque. NM 87113
(505) 298-4224

Detector Mfg.: Ludlum Model: 44-10 Serial No.: PRI 53990

Counter Mfg.: Ludlum Model: 2221 Serial No.: 190171

This calibhation eonfotrnnst the requirenvents and acceptable calibration conditions of ANSI N323A - 1997.

NMRCB Registration No. 481.3 • Calibration ofRadiation Detection Innstumnens & Devices

Counter Threshold Setting: 10 mV Cable Length: 0 39 inch, U 5 foot, El Other: Curly

Detector geometry to source: [3 Face, El Side, 0 Below, 0 Other:

Distance to source: 03 Contact. El 6-Inches, 0 Other:

Gamma Source ".Cs-137 @ 5.81 Ci (3/07/07) sn: 4097-03 [0 Other:

Count Time: I Minute

High I Gross Source I Background

Voltage -Counts Counts

700 1058

800 24638

900 47539

1000 68923

1100 77419

1150 79281 9781

1200 80757

Comments: Recommended Operating High Voltage: 't " volts

Calibrated By:

Reviewed By: (Iv-

Calibration Date: /O-5-0 "7

Calibration Die:. / 0 -0-

Date:

ERG Form 1.03AI



Daily Function Check Form

Ratemeter: 222[e,,a=
Detector: LJIQ, 44w-10

Source: CA -t31
Distance to Source:__ - .._ ,

Serial No,-- 11434

Serial No. puýlt 8,_z-
Activity: g.s-',_. • ,-•,

Site: P,0telcý

Cal, Due Date -9&'-0
Cal. Due Date . __.

Serial No. 4e,. - , ." J

Notes:

Date Time Battery High Threshold 0s Counts Background Net Counts Effici.ncy Initials Lo.atiOn
Voltage 1I y _GPM) 1CPM) ((C[M) I(CFM/rM _,•,UD• oý /fa to s11/ ,,o ,o 7_- 3,, C --a V/-;-. _ _,V.W_

q/1 ,1o• /?,o •. 8 o•• e , " "__- - __"_ 1,S- ' t . ... T" '__ &,..

1/14/07 X,76~r logf iLQ la 3 vC) 4~~i O.S" MER
•L/ I•L 6',35. •.7 iio - o0 J9-• • g325- ThrI,, O.49¥.-- ___--.
9M/07 Q io'[."7" 110- V 93 Z5- F, z• •f,_. U Frf

A IV LUIOmS, (0 -05 7 Lf~3-1 4~ d 9-33

4I LLPQ J?1 K5 o g____2 ?a
'7 G; 5 -C 0LL 1L 9 0 ~ 07~o2' 9 1) /Z7j- 11 0.3A D

l/•l 7z1 , I< I I I O•j 3.4 El .57) q/€ • 1t4-4S4 --. }. 0.7___1/1/07z '•,o,5, l_I 00 •z''••~• ',,'1•••
-4 ' #q, 1

I. -..--. ~--. I I I ~ V $...~................. I A I

Reviewed By___,'_ DatFe: _ __ __

*N De4eor \Nct5 rni~cJ / -'2"' Jve A-0 -+he m~OUrl+Ofl +!le ATV IJ4Th. ,,rA swv~ ~ro 9 c1/h 7.

Fu CI, C )Ie Ck ;i , uvse ( Sol.,rcv- J-Q6O G~i o ~e2

~ Peerkt 111 (laced -, 414eourlcJ (3-urrce J-abe~f 0r oJ;;#101ce oC C" Ceui~er-lo - c4ecle)



p.

6)

Daily Function Check Form

Ratemeter: Lpt.,- 2z_2

Detector:

Source: ____

Distance to Sc u - seAt

Serial No_ z•ii rtp.:-2
ceril io. t,163q
Activity;__,5 ( o... ,.-••

,Sile: 'we_•.f k _-

CGtl. De Date . ,ob
Cal. Due Date 9-o8
ISeri Nc'. 4to:'t-Vz c.. - •L

Notes:

/

Date B y I Hih Thtre•s•holUiCt- Background Net Counts Eflicieril- Initiah3l Location

9L -.--------.... _ ..... .. - -
LZoeL.•~E~ 11o03 . 100. .Likllo. jjE~ AT--

!OL..7- • 0~I2k.1 iU18~! o - 2 : . SLZ, ... L. IL ..-L_ _ •__ Ig ZI • I/z _..• _....... .. L ___,_.
¶ ti 7i_.A_5,_L___J_0L_ .J.Q!_. L{_Q. 2i [ .. .,•_L ...~.. . •.__ .J•-_]=. 2=

j335-L I _e.L

. . -- ............-- t---- . .. I.. --. -- ,-

't"7f 05. .~.JQL JIiz~__

Rev6ewe 1,16 Dae Z*-1'

Reviewed B:,,.7_-1% Date-



TIOMW

Daily Function Check Form

Ratemneter: L-k,4-, 2221

Detector: L,,1 4 ,.. 4'4-1

Source: C_ 3 -_11"

Distance to Source: 6-1. .rev .Lu

Serial No. 11+(.4%

Serial No. ML1'0q31"
Activity:_e.S._ ; ,,- 0-3".z

SiteCa. ueDte -,-)

Cal. Due Date -0,o
Cal. Due Date-4•"_-o c_.__-__
Serial No.- 4oST4-O7 CC'4-

Notes:

Date Time Battery High Threshold Gross Counts Background Net Counts E.Fliciency InitialsL Location
. Voltage (my) CFM) (CPM) (j CPM) C(,fIW/OPMl )

+/,+o+ i++0 7+. II •, - C z 3&..... .-i (7_fto . 07/.

A q/0 qs-)qe 00 o02 ..•-.790

1lV? 61 -2 0 5,2 IOq2 100 v25-0 77?>- ,,if+ T. 213 SSJ~
44/1¢7.L 6"+, s,. I IIo~ oc' _J3gzy lo+ .. z.s,.s, .. r. L_5--[;F-

q lo __-_: •,_ io___ Jioo t•_c,II+7 _._s. _. .4_L_._F__L _

<tliio7•',o; .a iO, 't- ll59,/o+. i? [o5, rsr, , - ., _•______ .___=o

Reviewed By " : "€ Dalu,.. '/<::-" /,/ 4 Y •,"

"rlCbecJ doie •" #" c~eC4-OY,- 0,1 '--• 9raPlyaJd( c d ]7,, 2• AC(+, o: ' edrc•+



/

Daily Func:fion C;Ihm:k Form

Ratemeter:--_7

Detector:__L JIJ 44...

Source: , ._ -3 1

Distance to ( Soi ifuo 6-.,

G~al Due~ Dale. 9-:-3L
,oiaerl~ No 40r4-oS C~S

SetsI d.~/4.~

Notes:

Date in . Etattiy lsjh [ ff 1 Id CircI;s 2nuntsf Baniqrotrcun Niot Cou ts ~Efiin Y flT a L at
________ VaIAc. j fn -(P .(CIOM

______ /5~ } IL.. JL"~ )OO11135V T ~ ~ ~ Tlu
Lk/2o33- •Tqq -/ 151 O L 6I1 ... -7_

I'to2 Z L' 1) ,b O *71 tS, ,, Iz

11 - .1- - -.- -L . . - - - -. ........

Reviewed

•r

-- J 0-

t

*/ 2--CL.

/ic#3 /6

_(2q 33 1- 6.;, y '

0.7% X

6141 IZ?~S 0~ V-.~



Daily Function Check Form Site:

Ratemneter: 4•.., to t'22 1
Detector: 44-/0

Source: Cr -t/i ?

Distance to Source:

Serial No. /4- 194 Cal. Due Date 7-9-099

Serial No. 4 Cal. Due Date ;1-9-o0q

Activity: ei.e, 6-•3ozSerial No. 4-o3--oz

Acceptance Range 926iCO to 64 723

Notes:
Date Time Battery High Threshold Gross Counts Background Net Counts Efficiency Initials 1Location

IVoltage (CPM) (CPM) j (CPM) j(CPM/DPM)j_____j____
10___ /42 r~ 1 4 Z ,'oi 19;.7 79 a04-" q23 47.00s, , £/e.;W

?"Ox, 9,z i 93C40

9j1s, 71A 3

97 -7 ' 6 *6? 9343 _____

_______ f-S- 19$T r-,

01 j C to .J7L .LZ2 C6 -SO/ Ii:7SOO 9O -

4.f"'0 1*C 1 -4 1. - o fop Jfe :7414 0 2 : o

7/16/agy /S24 1sý gitL 1a9 ,2 oSl/ra + 404 .2

Reviewed By: Date:

ERG Form 2 07A



@2
Daily Function Check Form Site: . Se,.,2 ,8 -I.,

Ratemeter: tJ/,,. 227zf

Detector: ____4_ -_to

Source: 'j -/Jf

Distance to Source: A•'-, L

o,<i/83. 2

Serial No. /q-J49 42 Cal. Due Date 7-e-o9

Serial No. 1t u, Cal. Due Date 8-8-.0
Activity: 8. S-A, e; 1-3.- Serial No.

Acceptance Range 8z•UO to 8 47A3

Notes:

Date Time j Battery I High [ThresholdGross Counts Background Net Counts Efficiency Initials Location

Voltage . (CPM) (CP [ (CPM) (CPMIDPM)

?-/9-09 /441 //Jz 0f /s It Ue:? ____ ______

_--.I_ _ _ _ _

Reviewed B Date:

ERG For. 2,07A



Daily Function Check Form Site: - "*., & ,-,4,4

Ratemeter: -i/hA ,22(

Detector: ,,f4--o

Source: 6-139

Distance to Source: -. ,

Serial No. /3"9V17 Cal. Due Date 7-8-o9

Serial No. A, /9193C Cal. Due Date -1-9-o9

Activity: Q..r ;. /-.-o2 Serial No. 4ox-4-o

Acceptance Range g0 /go to '4a o3

Notes:

Date Time 1 Battery High IThresholdlGross Countsl Background Net Counts PpEfficiency J Initials Location

______________ ~ voltage (PM) (CPMI (CPM) (CRAMIPM) ____
14 o• S, /14-t ,a __I _____• wo1 I 8349• O. o.. i"•' ,,,,,'•",

i o. .__-_, 9 7.82

.i l i9i4'V-" •'L . 8?. #+ .,,

?Qr2j 61410

_. _______o ,_ _ _ , 8.J _____-__-

0 Vw I5 S? 1143 fa 89384 7'394 0/9190

1kc 4,73 f7 1139 I' 049 9/143 02727
4/1/os 7 r.? //-i4f i__ 6 946Z __33_ 92zIz ,
Ii/r0/oe ?•Oj I r- I 43 f 9o e. q 1(94i1 83

Z/& Ilo9 1,.J S/43 It44 2 ?B4 e e (29 4 ,.

7/qq 0941 114. __?8_ ________ eq 8s2 _______

Reiwe Date~:!; -" • -" •

ERG Form 2.07A



(?2)

Daily Function Check Form Site:. be.,,

Ratemeter: ,. -3 222,

Detector: 41,.,- 44-/o

Source: C-13.1

Distance to Source: e-,'.

Serial No. /3-'uj-4 Cal. Due Date 77-'-0q

Serial No. pa /1,9 91.c Cal. Due Date 7-9-oq
Activity: O.-rs c; ,lo-,-°z Serial No. 4oS-4-o

Acceptance Range ffoffo to 94oe)j

Notes:

Date Time J Battery High IThresholdIGross Countsj Background Net CountsI Efficiency [Initials Location
____ 1____1 ___Voltage J ' (CPM) (CPM) J(CPM)j (CPMIDPM) T

I /q _____ S4 1143 .98 #o9ft f ____ 2 ___

Reviewed B Date:

ERG Form 2.07A



Appendix B
Laboratory Analytical Data



ENERGY LABORATORIES, INC. .2821 Plant Street Rapid City, SD 57702. www.energylab.com
Toll Free 888.672.1225 . Voice 605.342. 1225 • Fax 605.342.1397 - rapid..city@energy/ab. com

ANALYTICAL SUMMARY REPORTI April 24, 2008

Michael Schierman

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 03/19/08 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 10/02107 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

R08030221-008 AMS-07 10/02/07 0:00 03/19/08 Filter Composite Fee
Metals, Total
Digestion, Total Metals
Lead 210
Radium 226
Thorium, Isotopic

As appropriate, any exceptions or problems with the analyses are noted in the Laboratory Analytical Report, the
QA/QC Summary Report, or the Case Narrative.

If you have any questions regarding these tests results, please call.

Report Approved y
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LABORATORY ANALYTICAL REPORT

* Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08030221-001
Client Sample ID: AMS.BKG

Report Date:

Cellection Date;
. Date Received:

04/24/08

10/02/07

03/19/08

Matrix: FILTER

MCL/
Result Units Qual RL QCL DF MethodAnalyses Analysis Date / By

METALS- TOAL
Uranium ND mg/filter 0.5 10 SW6020

RADIONUCLIDES - TOTAL
Radium 226 MDC

Lead 210

Lead 21 0 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/Filter
pCi/Filter
pCi/Filter
pCi/Filter
pCi/Filter

1.0

U

1*

E903.0
E9090OM
E909,OM
E903.0
E903.0
E907.0
E96 7.0

04102/08 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

0i2

Report RL. -Analyte reporting limit,

Definitions: OCL - Quality control limit.

MDC - Minimum detectable-concentration

MCL w Maximum contaminantlevel. P
ND - Not detected at the reporting. limit.

U aNot detected at minimum detectable concentration

'apge'. otf:8



SENERGY LABORATORIES, INC. -2821 Plant Street -Rapid City, SD 57702 owww.energylab.com
LToll Free 888.672.1225 - Voice 605.342.1225"- Fax 605.342.1397 - rapidtcity@energy/ab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08030221-002

Client Sample ID: AMS-01

Report Date: 04/24/08

Collection Date: 10/02/07

Date Received: 03/19/08

Matrix: FILTER

Analyses
MCL/

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 (:)

2.3
1160

27.3

4.1

1.9

2.2

i.0

pCi/Filter
pCi/Filter
pCi/Filter
pCi/Filter

pCi/Filter
pCi/Filter

pCi/Filter

1.0

I
I

I

I

I

I

I

E903.0
E909.OM
E909.OM
E903.0
E903.0
E907.0
E907.0

04/02/08 17:03/eli-c

04/01108 13:23/eli-c
03/25/08 12:001eli-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

03/26/08 15:15feli-c

0.2

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.

Page 2 ot'8



ENERGY LABORATORIES, INC. .2821 Plant Street Rapid City, SD 57702 * wwwenergy/ab.com
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FLABORATORIES

LABORATORY ANALYTICAL REPORT

Client: Environmental.Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08030221-003

Client Sample ID: AMS-02

Report Date: 04/24/08

Collection Date: 10/02/07

Date Received: 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
Lead 210 precision (±)
Radium 226
Radium 226 precision (+)
Thorium 230
Thorium 230 precision (+)

1.8

560
19.0
1.2

1.2

1.6

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

E909.0M
E909.OM

E903.0

E903.0
E907.0

E907.0

04/02/08 17:07/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

Reporl RL - An'alyte reporting limit. MCL - Maximum contaminant level. Page 3 of 8

Definitions: QCL - Quality control limit. NO - Not detected at the' reporting limit.

MDC 'Minimum detectable concentration U - Not detected at minimum detectable concentration

0- - - -



ENERG YLABORA TORIES, INC. .2821 Plant Street, Rapid City, SD 57702, www.energylab.com
M fM Toll Free 888 672. 1225, Voice 605.342. 1225, Fax 605.342. 1397 rapid city@energy/ab. com

'LAB R

LABORATORY ANALYTICAL REPORT

.s Client:
Project:

Lab ID:

Environmental Restoration Group Inc

Edgemont (Soils/Air filters)

R08030221-004

Report Date:

Collection Date:

Date Received:

04/24/08

10/02/07

03/19/08

Client Sample ID: AMS-03 Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

METALS - TOTAL
Uranium ND mg/filter 0.5 10 SW6020 04/02/08 17:12/eli-c

RADIONUCLIDES - TOTAL
Radium 226 MDC

Lead 210

Lead 210 precision (+)
Radium 226

Radium 226 precision (+)

Thorium 230

Thorium 230 precision (:)

1.8

821

23.0
1.2

1.2

1.3

1.0

pCi/Filter
pCi/Filter

pCi/Filter
pCi/Filter
pCi/Filter

pCi/Filter
pCi/Filter

1.o

U 1

E903.0
E909.OMV
E909.OM
E903.d
E903.0
E907.0
E907.0

04/01/08 13:23/eli-c

03/25/08 12:00/eli-c

03/25/08 12:00/eli-c

04/01V08 13:23/eli-c

04/01/08 13:23/eli-c

03/26/08 15:15/eli-c

03/26/08 15:15/eli-c

0.2

Report RL - Analyte reporting !imit.

Definilions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL z Maximum contaminant level. Pagc 4 of 8
ND - Noi detected at the repofting limit.

U - Not detected at minimum detectable concentration



A ENERGY LABORA TORIES, INC. . 2821 P/ant Street • Rapid City, SD 57702 - www. energylab.com
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FL480RATORIESM

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08030221-005

Client Sample ID: AMS-04

Report Date: 04/24/08

Collection Date: 10/02/07

Date Received: 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
Lead 210 precision (+)

Radium 226
Radium 226 precision (:)

Thorium 230
Thorium 230 precision (±)

2.0

790
22.5
.4.7

1.8

1.8
1.4

pCi/Filter

pCi/Filter.
pCi/Filter

pCi/Filter
pCi/Fiiter

pCi/Filter

pCi/Filter

1.0
1 E903,0

E909.OM
E909.OM
E903.0
E903.0
E907.0
E907.0

04/02/08 17:16/eli-c

04/01108 13:23/eli-c

03/25/08 12:00/eli-c

03/25/08 12:00/eli-c

04/01108 13:23/eli-c

04/01/08 13:23/eli-c

04/10/08 15:00/eli-c
04/10/08 15:00/eli-c

0.2

Report RL - Analyte reporting limit,
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contarmiinant level.
ND - Not detected at the reportinig limit.

Page 5 or 8
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LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08030221-006

Client Sample ID: AMS-05

Report Date: 04/24/08

Collection Date: 10/02/07

Date Received: 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 04/02/08 17:36/eli-c

RADIONUCLIDES - TOTAL
Radium 226 MDC
Lead 210
Lead 210 precision (±)
Radium 226
Radium 226 precision (+)
Thorium 230
Thorium 230 precision (±)

2.6

654

20M5

-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

E903.0
E909.OM

E909.OM

E903.0

E903.0
E907.(O
E907.0

04/01/08 15:03/eli-c

03/25/08 12:00/eli-c
.03/25/08 12:00/eli-c

04/01/08 15:03/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

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL. Maximum contaminant level, Page 6 or 8
ND - Not detected at the reporting limiL
U -'Not detected at minimum detectable concentration
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FLABORATORIES

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08030221-007

Client Sample ID: AMS-06

Report Date: 04/24/08

Collection Date: 10/02/07

Date Received: 03/19/08

Matrix: FILTER

Analyses
MCL/

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
E909.OM
E909.OM
E901.0
E903.0
E907.0
E907.0

04/02/08 17:40/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 15:03/eli-c

04/01/08 15:03/eli-c

03/26/08 15:15/eli-c

03126/08 15:15/eli-c

0.2

Report RL-- Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 7 of 8

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration
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fLAOR

LABORATORY ANALYTICAL REPORT. Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filiers)

Lab ID: R08030221-008

Client Sample ID: AMS-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 Analysis Date / By

METALS - TOTAL
Uranium 1.6 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 (*)

2.4

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/eli-c

03/25/08 12:00/eli-c

04/01108 15:03/eli-c
04/01/08 15:03/eli-c

03/26108 -15:15/eli-c

03/26/08 15:15/eli-c

0.2

Report RL Analyte reporting limit.
Definitions: OCL - 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

'agi 8 of 8



ENERGY LABORATORIES, INC. . 2821 Plant Street -Rapid City, SD 57702, www energylab.cor
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QA/QC Summary Report

Client: Environmental Restoration Group Inc Report Date: 04/24/08

Project: Edgemont (Soils/Airfilters) Work Order: R08030221

Ana!yte Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual

Method: E903.0 Batch: CRA226-2688

Sample ID: C08030621-004AMS Sample Matrix Spike Run: SUB-C98992 04/01/08 11:46
Radium 226 3.8 pCi/g 125 70 130

Sample ID: .C08030621-O04AMSD Sample Matrix Spike Duplicate Run: SUB-C98992 04/01/08 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. Since the LCS and the RPO for the MS MSD pair are acceptable, the high response is considered to bt
matrix related. The batch is approved.

Sample ID: LCS-180683 Laboratory Control Sample Run: SUB-C98992 04101108 15:03
Radium 226 11 pCi/L 82 70 130

Sample ID: MB-18083 Method Blank Run: SUB-C98992 04/01/08 15:03
Radium 226 -1 pCi/L

Method: E907.0 Batch: C_18083

Sample ID: C08030720-001KMS Sample Matrix Spike Run: SUB-C99086 03/26/08 15:15
Thorium 230 23.1 pCi1L 0.20 94 70 130

Sample ID: C08030720-001KMSD Sample Matrix Spike Duplicate Run: SUB-C99086 03/26/08 15:15
Thorium 230 23.8 pCi/L 0.20 97 70 130 2.8 30

Sample ID: LCS-18083 Laboratory Control Sample Run: SUB-099086 03/26/08 15:15
Thorium 230 46.1 pCi/g-dry 0.10 98 70 130

Sample ID: MB-18083 Method Blank Run: SUB-C99086 03/26/08 i 5:15
Thorium 230 ND pCi/g-dry

Method: E907.0 Batch: C_R99819

Sample ID: C08040278-005DMS Sample Matrix Spike Run: SUB-C99819 04/10/08 15:00
Thdrium 228 13.4 pCi/L 0.20 115 70 130

Sample ID: C08040278-005DMSD Sample Matrix Spike Duplicate Run: SUB-C99819 04/10/08 15:00

Thorium 228 13.8 pCi/L 0.20 117 70 130 2.9 30

Sample ID: MB-R99819 Method Blank Run: SUB-C99819 04/10/08 15:00
Thorium 230 0.1 pCi/L

Sample ID: LCS-R99819 Laboratory Control Sampie Run: SUB-C99819 04/10/08 15:00
Thorium 228 10.A poi/L 0.20 123 70 130

Qualifiers:
*RL - Analyte i6eporting limit.

S ý Spike recoVeOry outside' of advisory limits.

ND - Not detected at the reporting~limit.
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LAOA TRE

0

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

QA/QC Summary Report

Report Date: 04/24/08

Work Order: R08030221

Analyte Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual

Method: E909.0M Batch: C_18083

Sample ID: R08030221-004A Sample Matrix Spike Run: SUB-C98854 03/25/08 12:00
Lead 210 15,40 pCi/Filter 1.0 121 70 -130

Sample 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-18093 Method Bla

Uranium 0.000

Sample ID: LCSI-18083 Laboratory
Uranium 0.047

Sample ID: C08030621-004AMS Sample Ma

Uranium 24.,

Sample ID: C08030621-004AMSD Sample Ma

Uranium 24ý

nk

1 mg/kg

Control Sample

0 mg/kg

trix Spike
4 mg/kg

.trix Spike Duplicate

1 mig/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: C_18083

04/02/08 16:51,

04/02/08 16:55

125

04/03/08 20:44
125

04/03/08 20:50

125 1.6 20

Qualifiers:
SRL - An alyte. reporting limit. ND -r Not detected' at the reporting limit.
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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 cleady notated on your analytcal report.

Visit our web site at yetwwen ronlab om for additional information. dowrloadable fee schedule, forms, and links.
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FLABOIZATOMFS

ANALYTICAL SUMMARY REPORT

FebrUary 12, 2000

Michael Sclhibrrnan

Environmental Restoration Group Inc

8809 Washingto" .St NE
Albuquerobe, NM .87113

Workorder No: R080(10!93 Quote ID: R279

Projet Name: Edgemont (Soils/Air filters)

Energy Laboiratories Inc: received the following 9 samoles from Envirorimental RestorationGroup Inc on 1V1 7/2008 for analysis,

Sample !D Client Sarple ID Collect Date Receive Date Matrix Test

R08010193-001 BkG 10/09/07 0;00 0 117/08 Fl ;Iter .Composite Fee
Metils Total
Digestion, Total Metals For Radio
Chemistry
Lead 210
Radium 226
Yhori'Um,. Isotboic

R08010193-'002 AMS-Q01 10/09/07 0:00 01/17108 Filter Same As Above

R08010193-003 AM.S-02 10/09/07 0:00 01117/08 Filter Same As Above

R080'1.01937004 AMS-03 10109107 0:00 01/17/08 Filter SWme As Above

R08010193-005 AMS-04 1010./07 0.00 01 17/08 F.ltbi Same As Above

R08010193-0.06 AMS-05 !0/09/07 0:00 01/17/08 Filter Same As Above

R080l1093-037 .AMS•6 101091.07 0:00 011/17/08 Filter S.anie As Above

RbOl3-0193,08 AMS007 10/0/70:00 -01a1708 Filter Saie As Above

R08010193-009 AMS 08 10109/07 0 100 0117/08 Filter Same As Above

Thank.you for. submitting your samples to Energy Laboratories, Inc.- Rapid City. The folloving pages contain the,res ults-of the.samplete1sls listed above arid applicable analytical notes,

the samples Were analyzed iri accordance with the methods specified on Ihe analytical reports, All analyses were
accornpanied.-byappirpriate .qulity control samples th rough~htiothe test. whre appicable, the results f these

qu]Aliiy:contr6IsarhpIes will beincludd, following yOur analytical data.

If you have any quesliions regardin je analyses performed or the results of these analyses, please c6itact
Energy Laboratori•l -nc.- Rapi ._ty t ($05) 34212--(8S88 672-1225 or IRpid-City' n'rgylab.c;.

Report Approved v) /L
Linda Larsoh

Rapid*City - Project Manager
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LABORATORY AINALYTICAL REPORT

Client:, lnvironnieital Restoration Group. Inc

Projeci: Edgeinont (Soils/Air filkers)

Lab iD: R08010193-001

Client Samiple ID: BKG

Rvport Datl: 02/12/08

Collection Date: 10/09/07

Date Received: 01/17/08

Matrix: FILTER

MCLed
An ad ses Result Units;. Qu1atI RL QCL DE Method Ana lysis Date / By*

METALS - TOTAL
U anium

RADIONUCLIDES w TOTAL
Lead 210
Lead 210 precision (t)

Radium 226
Radium 226. precision (±)
Thorium 230
Thourum 230 precisfo, (-t-

ND mg/filter 0 0.03

2550 pci/Fiter
60.6 PICi/Filter
3.2 p~i/Filter

1.0 pCilF iltew
1.3

0,6 pCi/Filter

1.0

0.2

0.2

10 SW6020

I E909,0M

I E909.OM
I E903,0
I E903,0

1 E607,0

02105/08 20:52/eli-c

02/01/08 08:30/eli-c

02/01/08 08;30/eli-b

02/06/08 11:08/elk
02)06/08 11 .08eli-c

011ý2808 15:30/eli-c

He p6I' RI - Analyt reporting limi~t.
Dcl~liio~i: QL, Outitity control, litilt

Q-Rt iri'cre.aka due to sample matrik 1~nierfemnc&m

rKi&L- Maximum contaminant level,'
N D- No detected at the reporting limit.

Face loFP



ENERGY 8LADORA TORIES, INC. 52825 .PlantS•treet tRapid Ciy SD57702 * www energy/ab hcomr
Toll Free 888.672, Ž2?5' -Voice 6V5 342,12,25 -.Fax 605.3429,1397' rai- t()njlb corn

1ý490RA

LABORATORY ANALYTICAL REPORT

Client: Environneriktal Restoration Group Inc

Project: Edgemont (Soilk/Air filters)

Lab ID: R0810193-002

Client Sam'.le i1): AMS-0 I

Reýp-rt Daie:

Collection Date:
Date Rieceived:

Matrix::

02/12/08

10109107

0FIt1708

FI[LTER

.MCLI
,Qu'Il RL 'QCt'Analyses Result U.nts. DF Met.hod Analysis Date. /,By

METALS - TOTAL
Uranium ND mg/iflter D 0.03 10 -SW6020

RADIONUCLIDES - TOTAL
Lead 210
Lead 210,precision (±)

Radium 226
Radium 226 precision (±)
Thodrum 230
Thiorium 230 precision (±)

5140 pCi/Filt.er
86" pCY/Filter

2.5 pCiFilter

0, pCi/FIlter
1..6 pCi!Filtei

1.0 pCi/Filter

1,0

0.2

0.2

1

E909goM

E903-0

E503.0
E907.0

E907.0

02105/0820:59/eli-c

02/1o08 08:3teli-c
02/0 Ie8 08"30/eli-:c

02/06/108 1 :0/&eli-c
02/06/0.8 11):08/eli-c.

01/~2808 1 5:30/eli-c

01128(08 15:30Welic

Report RL - Analyte reporting limit.
l~liniuidons: OCL -u ality controi limit.

0 RL increased due to sample matrix Iterference:'

MCL - Maximumn contaminant level. Page 2 of9
ND - Not det.ect6d at t he repor.i/ igtn,



ENLERGLA .ORA WrIFS, INC. , 221. P/ant Sreet - Rapid Ciy, SO ,'57702"o wwnenergy/ab, com
S Toll Free 888-.672.1225- Voice 605.3421_225,- Fax 605..'342 1 1397 ra-. dcifyr@ehetgy ab.con?

F 4A, i;ofA

LABORATORY ANALYTICAL REPORT

Client:
Project:

Lab Ib:

Environmental Reslorarion:Grodp Inc

-Edgemont (Sdils-IAir filtets)

R0.80 10191'003

Report Date'

Collection Date:

Date R.ceived:

Niatrix:

02/12/08

i0/09t07

01117/08

FILTrERCfienttSample ID: AMS-02

Qual RL QCLAnalyses, Result Units DF Method Analysis Date.I By

METALS - TOTAL
Uranium ND mglfflter D 0.03 10 .SW6020

RADIONUCLIDES - TOTAL

Lead -210
Lead 210 precision {±)
Radium 226
Rediu~m,226 precision (.)
Thorium 230
Tho/um 230 precision (±)

2610 pCi/Fillier
61,4 pCiFilter
1.3 pCMiFi!ler
0.6 pCi/Filter

3.5 OCi/Filter
1.2. P!Cq.F)!tef

1.0

0.2

0.2

I
1

1
1.

1

E909.0M

E909.0M
E903.0

E903;0
E907.0
E907.0

02105108 21:05feli-c

02101308 08:30/elik

0201(08 08:30felk
02106108 1 1 :08/elk-:

02/0608 I 1:08feli-c
01128108 15:30.&li-i
01/28/08 1 5:30/e~i-c

Report RL - Analyte reporlifglimit.
D i : "CL - iusality control limit ,;

D - 1RL iiiwa'ased. due to samnpl6 matrix inlerfe.

* McL -•M aximum c.onaminanlt levei.
NO.*- Not detected at the reporting limit.

Panýies j 40



ENERGY ••4BORA TORiES, INC.: 2821 P/ant$Sireet o Rapid City, SD 57702 - Ww enerjjl,!ab com
To/i Fre6 888.672, 1225? Voice V605 342.1,225 o Fax 605 342 1397- rapjd_' i@energy1abR cor

LABORA TOMES A

L.A B9RAlb RY ANA LYTiCAL REPORT

Client: . vrr~e~lR~~~i1 Group lhnc

Projee: -Edgernint (SoiilsfAii- filtqc)

LabID: 'RO8O01093-004

Client Samnple 1I): AMS-03

Report-Late:

Collection bkite:

,Date Rt~ceived,'

Ni ftrtixý:

02112/08

F10/09/07
01/17/08

Analyses .Result
MWCL

Quad RL QCL
Un its DlP Method A ialy s is Da te / ýBy

METALS-. TOTAL
Lranhium. ND mg/filler D 0.03 10 ' S W6020 .02105/B 21:12,eli-c

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 precision (ti)

Radwum 226
Radium 226 precision (t)

Thorium 230

Thorium 230 precision (±)

1690
49.4

2.3

0.9
2:6
1,0

pCi/Filter

pCi/Filter
pCi/ Filter
pCi/Filter

pCUFilter

pCitFilter

1,0

0.2

0.2

1

E 909.0m
E9 00.6M
E901.0
E903.0
E907.0
E907.0

02)o01O0 08: 30e i-¢

02f01108 08:30/eii-c
02/06/08 11:081e04-

02/06/08 111:08/eli-c

0,2EV08 15:30/eli-c

0,,28,08 15:30/eli-c

. R L .icrease u ld o ma p.

-D -RL iikraidd t a pi6 matrixý interference,

McL . MarnrI nL~taiirantj~ewl.
No - Not detpitedilse, repOrtni imit.ý.

lli4,: of 9



A SENERGYLABORA TORIES, INC. .2821 Plant Street a Rapid City SD 57702.- www energyab. corn
To# Free 8B&5672.1225; Voice 605.342.1225'. Fax'605.342.1397 -rapitci ty@energylabcom "

F: O *TOE

LABORATORY ANALYTICAL REPORT

CIiient: Envirohnicn10al Roturation Croupt hic

Project: Edgemont (Soils/Air filers)

Lab 16: k08010193ý005

Client Sample ID: AIVlSO4

Rep6rt Dater 02,12/08

Collection Date: 10/09/07

Date Received: 01/17/08

Mlatrix: FILTE'R

MCI
Qual RL QCL

Analyses. Result Units. DF Method Analysis .Date I By

METALS - TOTAL
Uranium ND mgifilter D 0.03 10 SW602'0 b2105108 2 1 -1 8eli-c

RADIONUCLIDES - TOTAL
Lead 210

,Lead 210 pre~ision (±)
Radium 226

Radium 226 pr6cision (±)
Thorium 230
Thorium 230 Precision ()

2830
63.8
1.9
0.8
2.6

1.1

p Ci/Filter

pClIFilter

1'.0

0.2

0,2

1

1

1

E909,OM
E909.OM
E903-0
E903.0
E9070:
E907.0

02/01108 08:30fe11-c
02101108 08:30,eli-c
02106/08 11 :06fall-c

O006108 .1 :08/elifc
.01128108 1$:30/eli-c

01/28108 15:30telilc

R~eporl RL *-Analyte-iepo~rting lim~it.
Ddlrihlion: QCL -. nualitysdo ettrol limi.

I "ID0- RL irncreased due to 5amnple~mtrx interferernce.

MCL - Maximum contaminant level. of 0
ND - Not detected at the reporting limiL



EgFERG. VLABORA TORIES, INC. p.28271 Plant.Sireet 'SapidClCi. SD 57.702 - wwwenergylab-com
Tft Free 888.672.1225' Voice 605.342 1225 -Fax 605.342,1397, r*kLc/fity@#fletgyla&.com

* LABORATORY ANALYTICAL REPORT

Client: Eni~ir~ohnfental Re.toffationGto GiL- 1i15 n~c

Project: Edgemont (Sbus/Airfilters)

Lab ID,: R081019.3006

Client Sample ID: AMS-05

-Repoprt Date: 02112ýOR'

Collection Date: 10/09/07

Date Re•eived: 01(17108

Matrix: FILTER

MCLt
Analyses, Result Units Qual RI, QCL DF Method Analysis Date I By

METALS -TOTAL
Urnanim j D.i .D . mg/filter D 0,03 10 SW6020 o2/0108 21:i4deli-C

RADIONUCLIDES -TOTAL
Lead 210
Lead 210 pretision {±)
Radium 2268
Radium 226 precision (±)
Thorium 230
ThoriUm*230 'precisq (±,

3200

67.9
7.7

1.0

4il-

pCi/Filter

pCi/Filler
pCi/Filter

pCifFilter
pOitFilItr
p~i/iFlter

10

0.2

0.2

1
1

1'
~1

ESOS.OM
E909_0M
E903.0
E903.0.

,29r..
E907.0

OM/0M08 0&30eli-c
0210 8, 08:.30eli-c

02/06/08 I t:08/eli-c

01/28108 t8:30ei-c

01/28& 15:30/eli-c

It .epors RI - Analiyt& reportiln limnit.
iJri.qlinioi : .6OCL .QualIiy control limit.

i.- RL iuicreased due to sample matrixtlxn'tbference.

MCL - Maximum contamiriantlevel.
ND'- Not deteced at-the reporting limit,

Plge 6 0r9



EN,-RG.Y LABORA TORIES, INC. .2ý821 Plant Street . Rapld 0ity .SD 5772 - ývv~we 6nergy/-com'
~ T/I Free:B888672.1225w Voi6 6054222' Fax q05-342-1397 rapiet, nrergjylat. ýOmn

r4AaORAT61WES

LABORATORY ANALYTICAL REPORT

Clienlt: Environmental Restoration G ro6ip Ihc

Project: Edgernont (Soils/Air filf&rs)

Lah ID: R081019.34007

•Client Sample ID: AMS-06

Report Date: 0242/08

Collectio'i Date: 10109/07
Date Received: 01'/17/08

Matrix: FILTER

MCoLt
Analyses Result Units Qual RL QCL DF Method Ainalysis ODate /By

METALS -TOTAL
'U~r• iiu'm ND i~g,ýi Ite r 0 0,03 .10 :SW.6620

RADIONUCLIDES - TOTAL

Lead 210
Lead 210,precision (±}
Radium 226
Radium 226 precisionr(±::)
Thorumn 230
Thorium 230 precision (t)

2940

4.8
1.2
3.3
1.4

PdiFiltef
pCidFltei
pcll'iltef
pCi/F~iter
pCiIwilter
pCI/Filter

1,0

0.2

0.2

i)
1

1

1

1

E909-OM

E903.0
E90310

b907;0
ENT7,

02=05108 21:25ieli-b

*02'0/08 0'8:306•i!c
02/01/0 08:.s3o,/eil-
02106/08 1 0 .(oBeli-c
02,06/08 1 1:081eli-c

01128/08 15:30/eli-c
01/26(08 15 :3Oeli-c

RIcrnt RL. Ana!. e'r tFn• limit.:
DfIehaio , 0L i I~ti c $at l lim.it.ne

MICL -Maxim um. coiitamina66it lkVel.
NP -1got 'ietectecfat Mue repdrtirig limiiL

PpW 7of 9



ENERGY LABORATORIES, INC. 2821 Piant St57et Rapid 0ij'SO 57702 . www, enegylab.coMO Toll Fr 88.6672. 1225 Voice 605. 3421225. Fax605.342. 1397 .ra•id cty@enerylab. coi7
F4fif1* 0?fS

LA BORATORY ANALYTICA.L REPIORT

Client: Environmental Restdiation Group1 11C'
Project: E-dqD~ymf1ni (So i1IS/Air filt~.#s)

LabiD:13 R08010193-ý008

Client Samnple 11) AMS-07

Repqil Dat6: 02/1.2108

Collcclioii bate: 101109/01
Date Received,: 01/17/08

Matrix: FicrLek

MCLI
Analyses Result Units Qual RL QCL DF Method A Nlhlysis IDate-1 By

METALS -TOTAL
Ulanaium ND mgtfilter 0 0.03 10 SW6020

RAOIONUCLIDES - TOTAL

Lead 210
Lead 210 precision (±)
Radium 226
Radium 226 precision (±)

Thoriurn 230

Thorium 230 precision (±)

4010

76.0

5.8
-.3

3.3
l.5

pCi/Filter

pCItFiller
pCIfFilter.

pCVIFilter
pCIFil.ter

1.0

0.2

0,2

1
I

1
1

t

I

E909,OMv

E903.0

E903.O

02)5/o6 21:32/eli-c

02/01/08 08:30/eli-c

02)06/06 11:08/e16-0
02106/ 1.1 .08/eli-c

01/28108.1 5:30/et-c

.01128108' 5:30/eli-c

.Report RL - AnilyiI6 report ing lirnil .

!O~r n-r',~ OCL - Q~uality control limlit.

0P RL In .1 a~sed due, t0 sample Maitrix 4iiterference.

MCL - Maximum contaml antrlevel.
ND - Not detected at the relportiog lmit

Page 8 of 9



-eERG LBORA62 T2ORIES oi~c. •5.282 12E Plant Street..api•d Git SO 57•!,wwwyenergy/ab, corm
Tolb/ Free W 6672. 1225'- Voice'605.342.1i225 - Fax 605.342.13.97-rapid -yyi-ty~eergyfab cqrn

V A0ATRE

LABORATORY ANALYTICAL REPORT

Client: Enviiroma.ntal RkemSctaticn Groyo Itc

Project: EdgniOn t (S6i k/Air fi lters)

LabID: R08010193-009

Client Sample ID: AMS-08

Reto'rt Date:-

Collection Date:

DOate ReCeied:

Matrix:

02/12/08

i 609607

0 1/. 7/08

FILTER

MCLI
Qual RL, QCLAnalyses Result Units I)F Metliod Analysis Date I By.

METALS - TOTAL
Uranium ND mg/filter D 0,03 10 SW6o20

RADIONUCLIDES . TOTAL

Lead 210
Lead 210 precision (t)
Radium 226
Radium 226 precision (t)
Thorium 230
ThWrium 230 precision f±)

21.9
10.4

1.6
0.7

1.4
0.9

pCVFilter

pCI/Filler
p'CifFilter
pCI/Filler
pCi/Filler

PCi/Filier

1,0

0.2

0.2 ~1

E909.OM
E909,OM
E901.0
E903.0
E907-0
C907.0

02)05/08 21 ;35/efi-c

02101/10 08:S0teii-c
02)0 1108 08: 30feff-c
02)06108 12:1 21011-C
WOMB/0 12:1 2feli-c

:01128108 1 5:x0/clk-
01 126/8 530el

Repprt RIL - AoaIlte report[419 limnit. M4CL - M ,aXimum Coftamnin'art evel,
O .CL ~ cn.o limit. ND - Nlot delected afthe re orting limit,

QD.-RL incrliad due to~s a .mple miatrix interference,

Pagte 9 or q



:ENERGY LABORA TORIES INC.. 282 Pl/ant Str6et '¼ow- d. C/f," 87702o -wwwener-gfft.cor

Ti/.Fr.ee 888. 672.1225w1 Voice 605.342 1225 .Fai 605.342./' 1397- rapi,_ýdci@enetýy/ab. corm

QAJQC Summary Report

Client: Environmenlal Restoralion Group Inc

Project: Edgemi6nt (Soils/Air lilters)

Report Date: 02/12/A8

Work Order: k08010193

-Analyte Result Units RL %REC. LowLimit HighlimIt RPD RPDLimit Qual

Meathod: E200.8 Batch: C17566

Sample ID: MB-17568 Method Blank
Uranium 2E.05 mgIL

Sample ID: LCS1-17568 Laboratory Control Sample
Uranium d.0487 mg/L

Samplebib: C08010900-005BMS4 Post Digestion Spike
Uranium 0.0583 mqlL

Samp!e!D: C08010900-005BMSD4 Post Digestion Spike Duptl1c
Uranium 0.06$2 mg/L

Sampfe '1):. ROBl01093-O01A S'ampltI Duplicale
Radium 226 1,66 pCi/Filthr

Sample ID' R08010193-O0BA Samp'le Matrix Spike
* adiuM 22ý6 31.5 pCitFlilHer

-%Spikeeý kreose i outside 'of the acceptance range $or this analysis: Since the
matrix elale'd: Th•e batch is approved

Sample.I;: LCS-17568 Laboratory Control Sample,
Radium 226. 14.5 pCiUFitter

Sample ID: MB-i756u Method Blank
Radium 226 NO pCi/Filter

Method: E907.0

Sample ID. R08010193-O09A Sample Matrix Spike
Thorium 230 42.6 pCi/FillWr

Sariilie ID: R08010193D-60A Sample Matrix Spike 0uplic,
Thoriurn 230 44.7. pCiFilter

Sample ID: LCS-17568 Labomalory Control Sample
Thdrium 230 4.60 p i/Filter

Sam•ple ii MB-17558 Method Blank
Thori10r 230 ND pCI/Filter

1 E-05

0.0o003 97

0:00030 107

,t 3
0.00030 1,07

0.20

0.20
LS a0d the RPID

.0.20.

4i
for the

114

Run: SUB-C96493 02J0110/ 15:45

Run: SUB-96493 02/01/08 15:49
80 120

Run: SUB.C96493 02/10/08 16"595.
70 130

Run: SUB-C96493. 02101108 17:03
70 130 0.2 20

Batch, C 1,7568

Run: SUB-C96642 0,061085 11:068
65 78.7

Run: SUB.-C96642 02/06508 12:12
70 130 S>

Oupl•ate are acceptabie, the low response Is conside••d lobe

Ru'n: SUB:C96642 02065108 12:12

70. 130

Run: SUB-C96642 02106/08 12:12

Batch: C_17568

Run: SUB-C96487 01/28/08.1530

70 130

Run: SUB-C96487 01128108 15:30
7o 1X30 4.8 30

Ruwi: bSUB-C96487 0112810815 '30.
70 130

Run: SUB-C96487 01/208 15:30

it6

.0.20

,0.20

0.2

88

93

.94

Qualifiers:
* RL - Analyte repdrtlngllinit.

lo S --S~pike recov~eryoutside, at adyiikbry Iimnil3;.
Nb - N6tlýet&9teddat th':e•egpoirng llrii.

Pag1 I of 2



ENERGYLASORATO79IES INC. 2821 PlatStmeiRa City00? S 57702. -vww. rbtp y/a6'cor
Toll.Free• 81672. 1225 Voice 605,342.1225 ,,ý.F"x6..534 .1397. "rpidcYnjl.yI b'.c'i

Qm.

@ QAiQC Summary Report

Client: . Environmental Restoratioh Group Inc,

P•roject: Edgebmont (Soils/Air files)

Report Date:. 0211-2/08

Work Order: ROB010193

F AnaIy-e Resuit Units RL %REC Low Limit High Limit RPD RPDLimit Qual

Merioa: E909.OM Batch: C R96680

Sample ID: R0010193-O03A Sample Matrix Spike Run; SUB-Cg6680 D0210108 08:30
Lead 210 3540 pClFiIlter 1:0 78 .70 130

Sample ID: R08010193-003A SanmpleMatfix Spike Duplicate Rdn. SUB-C96680 0210 1108 08:30
Lead 210 3490 Ci/F lilter 1.0 74 70 130 1,3. 30

Sample ID: MB-R96680 Method Blank Run: SUB-C96680 020/01,6 08:30
Lead 210 ND pCi/Filter 1

Sample ID: LCS-R96680 La boratoy Control Sample Run: SUB-C96680 02/011O8 08:30
Lead 210 112 pCilFilter 1.0 94 70 130

Meihod: SW 60ZO

Sample 10: MB.i7568 Mekhod:Bla

Ulanium ND

Samnpla ID: LCS1;17568 Laboratory'

Uranium .b,050€

Sample ID: ROB010193-009A Sample Ma

Sample iD: R6 0 -101193-0A 0SampieMa

Uranium

nk

mg/filter

Control Sample
I mj/kg

trix Spike

trix Spike Duplicate

mI g r, Iiter

0,003

0.015

0.o3o

0.030

102

109

112

Run: SUB-CS6602

Run: SUB-C96602

.75

Run: SUB.C96602

75

Balch: C_17568

02105/08'9:17

02/05108 20:39
125

02105U68 22:05
125

02J05*11 22:12
125 2.4 20

Qualifiers-
L-AnaI!te iepotting.liml.t eiNQ - Nut.detected at the ýepo , aing litnJit-

P a ge 2 of12



ENERGY LABORA TORIES, INC. .2821 Plant Street vRapid City, SD 57702' www.energylab.com
Toll Free 888.672.1225 • Voice 605.342. 1225 ° Fax 605.342._1397• rapidLcity@energylab.com

m eBOAORE

ANALYTICAL SUMMARY REPORT

August 14, 2008

Michael Schierman

Environmental Restoration Group Inc

8809 Washington St NE
Albuquerque, NM 87113

Workorder No.: R08060209

Project Name: Edgemont (Soils/Air filters)

Energy Laboratories Inc. received the following 9 samples from Environmental Restoration Group Inc on 6/11/2008 for analysis.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

R08060209-001 AMS-01 03/08/08 0:00 06/11/08 Filter Composite Fee
Metals, Total
Digestion, Total Metals For Radio
Chemistry
Lead 210
Radium 226
Thorium, Isotopic

R08060209-002 AMS-02 03108/08 0:00 06/11/08 Filter Same As Above.

R08060209-003 AMS-03 03/08/08 0:00 06/11/08 Filter Same As Above

R08060209-004 AMS-04 03108/08 0:00 06/11/08 Filter Same As Above

R08060209-005 AMS-05 03/08/08 0:00 06/11/08 Filter Same As Above

R08060209-006 AMS-06 03/08/08 0:00 06/111/08 Filter Same As Above

R08060209-007 AMS-07 03/08/08 0:00 06/11/08 Filter Same As Above

R08060209-008 AMS-08 03/08/08 0:00 06/11/08 Filter Same As Above

R08060209-009 AMS-BKG 03/08/08 0:00 06/11/08 Filter Same As Above

As appropriate, any exceptions or problems with the analyses are noted in the Laboiatory Analytical Report, the
QA/QC Summary Report, or the Case Narrative.

If you have any questions regarding these tests results, please call.

Report Approved By: (7J a-



ENERGY LABORATORIES, INC. .2821 Plant Street- Rapid City, SD 57702• wwwenergylab.com
Toll Free 888.672 1225 * Voice 605.342.1225 - Fax 605.342. 1397 • rapid city@energylab.com

Ff * AI

LABORATORY ANALYTICAL REPORT

SClient: Environmental Restoration Group Inc

Project: ,Edgemont (Soils/Air filters)

Lab ID, R08060209-001

Client Sample ID: AMS-01

Report Date: 08/14/08

Collection Date: 03/08/08

Date Received: 06/11/08

Matrix: FILTER

MCL/
Result Units Qual RL QCLAnalyses DF Method Analysis Date / By

Uranium 0.0072 mg/filter 0.00030 5 SW6020

RADIONUCLIDES - TOTAL
Lead 210

Lead 210 MDC
Lead 210 precision (t)
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/Filte•r
pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

0.2

1

1

1

E909.OM
E909.OM
E909.OM
E907.0
E907.0
E903.0
E903.0
E903.0

06/28/08 19:31/eli-c

06/30/08 09:40/eli-c

06/30/08 09:40/eli-c
06/30/08 09:40/eli-c
06/30/08 21:30/eli-c

06/30/08 21:30/eli-c

06/26/08 09:1 1/eli-c
06/26/08 09:11 /eli-c

06/26/08 09:1 1/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.

Page I of9



W ENERGYLABORATORIES, INC. .2821 Plant Street oRapid Cy SD57702* www.energylab.comTo/ Free 888 672. 1225 • Voice 605.342.1225 - Fax 605.342.1397 °•rapid.city@energylab.com
F LA IYURA / OWES

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08060209-002

Client Sample ID: 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 2i6 MDC

1160
24.6
28.1

1.1
1.2

1.4

1.0

1:4

pCi/Filter
pCi/Filter

pCilFilter

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.O

06/28/08 19:35/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 09:1 /eli-c

06/26/08 09:1 1/eli-c

06/26/08 09: 1 1/eli-c

Report RL -, Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MICL - Maximum contaminant level. N ge 2 of 9

ND - Not detected at'the reporting limit.



A, _,_ENERGY LABORA TORIES, INC.. 2821 P/ant Street- Raold City, SD 57702- www. energyla/b.com
Toll Free 888.672.1225 - Voice'605.342.1225 , Fax 605.342.1397 - rapid. city@energylab.com

F I

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08060209-003

Client Sample ID: AMS-03

Report Date: 08/14/08

Collection Date: 03/08/08

Date Received: 06/11/08

Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0036 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

1200
24.6
28.4

1.7
1.3

0.7

1
1ý5

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

06/28/08 19:39/eli-c

06/30/08 09:40/eli-c

06/30/08 09:40/eli-c

06130/08 09:40/eli-c

07/01/08 13:03/eli-c

07/01/08 13:03/eli-c

06/26108 11:15/eli-c

06/26/08 11:15/eli-c

06/26/08 11:15/eli-c

U

Repori RL - Analyte reporting limit.
Definitions: QCL Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 3,of 9

ND - Not detected at the reporting lit-hit:
U - Not detected at minimum detectable concentration



ENERGY LABORATORIES, INC. o 2821 Plant Street o Rapid City, SD 57702. www.energylab.com
Toll Free 888.672.1225 • Voice 605.342.1225 • Fax 605.342.1397 °'rapid city@energylab.com

:e .R

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08060209-004

Client Sample ID: AMS-04

Report Date: 08/14/08

Collection Date: 03/08/08

Date Received: 06/11/08

Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0048 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

1040

24.6

27.1
0.8

1.0

'0.9

0.6
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

1

E909.OM

E909.OM

E909.OM
E907.0
E907.0

E903.0

E903.0

E903.0

06/28/08 19:43/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

06126/08 11:15/eli-c

06/26/08 11:15/eli-c

06/26108 11:151eli-c

U

Report RL - Analyte reporting limit.

Definitiohs: QCL - Quality control limit,

MDC- Minimum detectable concentration

MCL - Maximum contaminant level. Page 4.of9

ND- Not detected at the reporting "limit.
U - Not detected at minimum detectable concentration



A ENERG LABORA TORIES, INC. .2821 Plant Street. Rapid City, SD57702.wwwenergylab co
Toll Free 888.672.1225 - Voice 605.342.1225' Fax 605.342.1397 . rapid city@energylab.com

'rI. RTQL*ý-IFs

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08060209-005

Client Sample ID: AMS-05

Report Date: 08/14/08

Collection Date: 03/08/08

.Date Received: 06/11/08

Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0096 mg/filter 0.00030 5 SW6020

RADIONUCLIDES - TOTAL
Lead 210
Lead 210 MDC

Lead 210 precision (t)

Thorium 230

Thorium 230 precision (t)
Radium 226
Radium 226 precision (+)
Radium 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

0.2

1
t1

1

1

1

1

E909.OM
E909.OM
E909.OM
E907.0
E907.0
E903.0
E9010
E903.0

06/28/08 19:47/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 - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable Concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.
Page 5 of9



ENERGY LABORA TORIES, INC. .2821 Plant Soteet Rapid Ciy, SD 57702' wwwenergy/ab.com
Toll Free 888.672.1225'. Voice 605.342,1225. Fax 605.342. 1397 - rapid city@energylabcom

rýABO

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08060209-006

Client Sample ID: AMS-06

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 0.0067 mg/filter 0.00030

RADIONUCLIDES - TOTAL
Lead 210
Lead 210 MDC

Lead 210 precision (+)

Thorium 230
Thorium 230 precision (:)

Radium 226

Radium 226 precision (±)

Radium 226 MDC

775
24.6
24.5

1.7

1.3

2.5

1.2
1.4

pCi/Filter
pCi/Filter

pCi/Filter

pCifFilter

pCi/Filter

pCi/Filter

pCi/Filter

pCi/Filter

0.2

1
1

1

1

1

1

1

1

SW6020

E909.OM

E909.OM
E909.OM
E907.0

E907.0

E903.0

E903.0

E903.0

06/28/08 19:51/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 - Analyte reporting limit;

Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

Pageý6 of9
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ENERGYLABORA TORIES, INC. . 2821 Plant Street -Rapid City, SD 57702. www.energylab.com
To# Free 888.672. 1225 • Voice 605.342. 1225 - Fax 605.342.1397 . rapid cily@'energy/ab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08060209-007

Client Sample ID: AMS-07

Report Date: 08/14/08

Collection Date: 03/08/08

Date Received: 06/11/08

Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL 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 (±)

Radium 226

Radium 226 precision (±)
Radium 226 MDC

1030

24.6

26.9

1.4
1.0

0.6

0.8
1.3

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
E907T0

E903.0

E903.0

E903.0

06/28/08 19:55/eli-c

06/30/08 09:40/eli-c

06/30/08 09:40/eli-c

06130/08 09:40/eli-c

07101/08 13:03/eli-c
07/01/08 13:03/eli-c

06/26/08 1 1:15/eli-c

06/26/08 11:15/eli-c
06/26/08 11:15/eli-c

U

Report RL - Analyte reporting limit.

Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 7 of9

ND,- N0ot detected at the reporting limit.

U ý Not detected at minimum detectabie concentration



A____ _ ENERGY LABORATORIES, INC. -2821. Pant Street Rapid City, SD 57702. www.energylab.com
Toll Free 888.672. 1225 • Voice 605.342. 1225 Fax 605.342. 1397 • rapic city@energylab.com

ýLABORATORIES

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08060209m008

Client Sample ID: AMS-08

Report Date: 08/14/08

Collection Date: 03/08/08

Date Received: 06/11/08

Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0094 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

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

1
1

1

1

1

1

1

1

E909.OM
E909.OM
E909.OM
L907.0
E907.0
E903.0
E903.0

E903.0

06/28/08 19:59/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

06126108 11:15/eli-c

06/26/08 11:15/eli-c

Report RL - Analyte reporting limit.

Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 8 of9

ND - Not detected at the reporting limit.
U - Not detected at minimum detectable concentration



A ENERGY LABORATORIES, INC.. 2821 Plant Street -Rapid City, SD 57702' www.energylab.com
Toll Free 888.672.1225o Voice 605.342.1225 - Fax 605.342.1397 - rapidcity@ energylab. com

rýBIA IS

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08060209-009

Client Sample ID: AMS-BKG

Report Date: 08/14/08

Collection Date: 03/08/08

Date Received: 06/11/08

Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date/ By

Uranium 0.0097 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

1040

24.6

27.1
3.0
1.4
1.8

1.1

1.5

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 20:03/eli-c

E909.OM

E909.OM

E909.OM

E.907.0

E907.0

E903.0

E903.0

E903.0

06/30/08 09:40/eii-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
06126/08 11:15/eli-c

06/26/08 11:15/eli-c

06/26/08 11:15/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.

Page 9 0o9
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0 F ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
____ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city@enervylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08080024-001

Client Sample ID: AMS-BKG

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 0.0065 mg/filter 0.00030 1 SW6020

RADIONUCLIDES - TOTAL
Lead 210
Lead 210 MDC

Lead 210 precision (t)
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

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.

ND - Not detected at the reporting limit.

Pagc 1 of`9



J Y ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
I Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city @energylab.com

I - - - -

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 (W)
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

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 01:29/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 RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

Page 2 of`9



fWENERGY 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:

Project:

Lab ID:

Environmental Restoration Group Inc

Edgemont (Soils/Air filters)

R08080024-003

Report Date:

Collection Date:

Date Received:

09/30/08

07/09/08

08/04/08

Client Sample ID: AMS-02 Matrix: 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

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

08/22108 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

Page 3 of9



v O ENERGY LABORA TORIES, INC. * 2821 Plant St * Rapid City, SD 57702
________ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv•_energylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08080024-004

Client Sample ID: AMS-03

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 0.0071 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

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.

0 MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.
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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@energylab.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:

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 0.0073 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 E909.0M

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.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

Page 5 of 9



IL W9 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: 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 (+)
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

E909.0M

E909.OM

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.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.
Page 6 of 9



jq ý l ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_________ Toll Free 888.672.1225.* 605.342.1225 * FAX 605.342.1397 * rapid cityCdleneravlab.com1

LABORATORY ANALYTICAL REPORT

Client:

Project:

Lab ID:

Environmental Restoration Group Inc

Edgemont (Soils/Air filters)

R08080024-007

Report Date: 09/30/08

Collection Date: 07/09/08

Date Received: 08/04/08

Matrix: FILTERClient Sample ID: AMS-06

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

1

1

1

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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J 7 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
~ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cityW@energylab.com

..... o ......

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08080024-008

Client Sample ID: AMS-07

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 0.0080 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.

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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IY• ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
A Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid civ(a.enerqylab.comJ

LABORATORY ANALYTICAL REPORT

Client:

Project:
Lab ID:

Environmental Restoration Group Inc

Edgemont (Soils/Air filters)

R08080024-009

Report Date:

Collection Date:

Date Received:

09/30/08

07/09/08
08/04/08

Client Sample ID: AMS-08 Matrix: FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0034 mg/filter 0.00030 1 SW6020 08/13/08 02:14/eli-c

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

1

1

1

1

1

E909.OM
E909.OM
E909.OM
E907.0
E907.0
E903.0
E903.0
E903.0

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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r ,ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702

_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city@energvIab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08090099-001

Client Sample ID: AMS-1

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

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

E909.O1M
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 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 y '2 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
SToll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cityv(ceneraylab.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:

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 0.00078 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

1

1

1

1

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.
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 citvy(eneravlab.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 (t)

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
E909.0M
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

10/07108 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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jYWF 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: 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

1
1

1

1

1

1

1

1

E909.OMV
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.
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



Ij07 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city(W-energylab.com

V

LABORATORY ANALYTICAL REPORT

Client:

Project:

Iah ID:

Environmental Restoration Group Inc

Edgemont (Soils/Air filters)

R08090099-005

Report Date:

Collection Date:

Date Received:

10/16/08

08/13/08

09/08/08

Client Sample ID: AMS-5 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 (+)
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

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

10/01108 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

. 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 8



U R ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_______ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(denergvlab.com

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:

Matrix:

10/16/08

08/13/08

09/08/08

FILTER

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

Uranium 0.0015 mg/filter 0.00030

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

SW6020

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

. 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 6 of 8



IWF ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv@energylab.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

1

1

1

1

1

E909.OM

E909.OM

E909.OM

E907.0

E907.0

E903.0

E903.0

E903.0

09/30/08 20:37/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



0 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_____________ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cityv@eneraylab.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

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.

0 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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ANALYTICAL SUMMARY REPORT

December 14, 2007

Michael Schierrman

Environmental Restoration Group Inc

8809 Washington St NE

Albuquerque, NM 87113

Workorder No.! R07100004

Project Name: Devvey Burdock Baseline Soil Sampling

Energy Laboratories Inc. received the following 118 samples from Environmental Restoration Group Inc on 9/29/2007 for analysis.

Sample ID Client Sample ID

R07100004-001 SMA-B01

R07100004-002 SMA-B01Dup

R07100004-003 SMA-B03

R07100004-004 SMA-B04

S7100004-005 SMA-B07

R07100004-006 SMA-B09

R07100004-007 SMA-BO9Dup

R07100004-008 SMA-B 10

R07100004-009 SMA-Bi 1

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

,07100004-022 SMA-B23

RW700403SMA-B23Dup

Collect Date Receive Date Matrix

09124/07 0:00 09/29/07 Soil

09/24/07 0:00

09/24/07 0:00

09/24/07 0:00

09/24/07 0:00

09/24/07 0:00

09/24/07 0:00

09/25/07 0:00

09/24/07 0:00

09/25/07 0:00

09/24/07 0:00

09/24/07 0:00

09/24/07 0:00

09/24/07 0:00

09/24/07 0:00

09/25/07 0:00

09/25/07 0:00

09/24/07 0:00

09/27/07 0:00

09/24/07 0:00

09/24/07 0:00

09/24/07 0:00

09/24107 0:00

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

09/29/07

09/29/07

09/29/07

09129/07

09/29/07

09/29/07

09129/07

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

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



207100004-024 SMA-B24 09/24/07 0:00 09/29/07 Soil Same As Above

W7100004-025 SMA-B25 09/24107 0:00 09/29/07 Soil Same As Above

R07100004-026 SMA-B26 09/28/07 0:00 09/29/07. Soil Same As Above

R07100004-027 SMA-B27 09/28/07 0:00 09129107 Soil Metals, Total
Digestion, Total Metals For Radio Chemistry
Gross Gamma
Lead 210
Radium 226
Thorium, Isotopic

R07100004-028 SMA-B28 09/28/07 0:00 09/29/07 Soil Gross Gamma

R07100004-029 SMA-B29 09/28/07 0:00 09/29107 Soil Metals, Total
Digestion, Total Metals For Radio Chemistry
Gross Gamma
Lead 210
Radium 226
Thorium, Isotopic

R07100004-030 SMA-B30 09/28/07 0:00 09129107 Soil Gross Gamma

R07100004-031 MPA-R01

R07100004-032 MPA-R02

R07100004-033 MPA-R03

09/24/07 0:00

09/24107 0:00

09/24/07 U00

09/29/07

09/29/07

09129/07

Soil

Soil

Soil

Same As Above

Same As Above

Metals, Total
Digestion, Total Metals For Radio Chemistry
Gross Gamma
Lead 210
Radium 226
Thorium Iotopnic

7100004-034 MPA-R04 09/24107 0:00 09/29/07 Soil Gross Gamma
R07100004-035 MPA-R04Dup 09/24/07 0:00 09/29/07 Soil Same As Above

R07100004-036 MPA-R05 09/241070:00 09/29/07 Soil Same As Above

R07100004-037 NEA-R01 09/24/07 0:00 09129/07 Soil Metals, Total
Digestion, Total Metals For Radio Chemistry
Gross Gamma
Lead 210
Radium 226
Thorium, Isotopic

R07100004-038 NEA-R02 09/24/07 0:00 09/29/07 Soil Gross Gamma

R07100004-039 NEA-R03 09/24107 0.00 09/29/07 Soil Same As Above

R07100004-040 NEA-R04 09/24107 0:00 09/29107 Soil Same As Above

R07100004-041 NEA-R04Dup 09/24107 0:00 09/29/07 Soil Same As Above

R07100004-042 NEA-R05 09/24/070:00 09/29/07 Soil Same As Above

R07100004-043 AMS-1 09/27107 0:00 09/29107 Soil Metals, Total
Digestion, Total Metals For Radio Chemistry
Gross Gamma
Lead 210
Radium 226
Thorium, Isotopic

R07100004-044 AMS-2 09/27/07 0:00 09/29/07 Soil Same As Above

R07100004-045 AMS-3 09/27107 0:00 09/29107 Soil Same As Above

07100004-046 AMS-4 09/27107 0:00 09/29/07 Soil Same AsAbove



'R07100004-047 AMS-5
1!W7100004-048 AMS-6

R07100004-049 AMS-7

R07100004-050 AMS-BKG

R07100004-051 MPA-BO1

R07100004-052 MPA-B02

R07100004-053 MPA-B03

R07100004-054 RFA-BO1A

R07100004-055 RFA-B01 B

R07100004-056 RFA-BO1C

R07100004-057 RFA-BO1ADup

R07100004-058 RFA-BO1BDup

R07100004-059 RFA-BO1CDup

R07100004-060 RFA-BO2A

R07100004-061 RFA-B02B

7100004-062 RFA-B02C

W 7100004-063 RFA-B03

R07100004-064 RFA-B04

R07100004-065 RFA-B06

R07100004-066 RFA-B07

R07100004-067 RFA-B08

R07100004-068 RFA-B08Dup

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-B1 3C

R07100004-076 RFA-B14

b07100004-077 RFA-B15A

W07100004-078 RFA-B151B

09/27/07 0:00

09/27/07 0:00

09/27/07 0:00

09/27107 0:00

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

09/26/07 0:00

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

Soil

09/26/07 0:00

09/26/07 0:00

09/26/07 0:00

09/26/07 0:00

09M26/07 0:00

09/26/07 0:00

09/26/07 0:00

09/26/07 0:00

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

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

09/29/07

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

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

09/25/07 0:00

09/26/07 0:00

09/26/07 0:00

09/26/07 0:00

09/25/07 0:00

09/26/07 0:00

09/26/07 0:00

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



'R07100004-079 RFA-B15C
)W7100004-00 RFA-B16

R07100004-081 RFA-B17A

R07100004-082 RFA-B1 7B

R07100004-083 RFA-B17C

R07100004-084 RFA-B18

R07100004-085 RFA-B19

R07100004-086 RFA-B20

R07100004-087 RFA-B21A

R07100004-088 RFA-B211B

R07100004-089 RFA-B21 C

R07100004-090 RFA-B22

R07100004-091 RFA-B23

R07100004-092 RFA-B24

R07100004-093 RFA-B25

0

R07100004-094 RFA-B26

R07100004-09% RFA-B27

R07100004-096 RFA-B28

R07100004-097 RFA-B28Dup

R07100004-098 RFA-B329

R07100004-099 RFA-B30A

R07100004-100 RFA-B30B

R07100004-101 RFA-B30C

R07100004-102 RFA-B31

R07100004-103 RFA-B33

R07100004-104 RFA-B34

R07100004-105 RFA-B365

R07100004-106 RFA-B36A

R071100004-108 RFA-B36B

R07100004-108 RFA-B36C
AWR700419 RFA-B37A

W0100004-110 RFA-B37B

09/26/07 0:00

09/25/07 0:00

09/26107 0:00

09/26/07 0:00

09/26/07 0:00

09/25/07 0:00

09/25/07 0:00,

09/25/07 0:00

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

09129/07

09/29/07

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

09/26/07 0:00

09/26/07 0:00

09/26/07 0:00

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

09/25/07 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

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

09/26/07 0:00

09/26/07 0:00

09/26/07 0:00

09/26/07 0:00

09/26/07 0:00

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

09/29/07

09/29/07

09/29/07

09129/07

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

09/29/07

09129/07

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

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

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

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



L07100004-111 RFA-B37C

q 700412RFA-B38

R07100004-113 RFA-B39

R07100004-114 RFA-B40

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

09/29107

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

Same As Above

R07100004-115 RFA-B41

R07100004-116 RFA-B43

R07100004-117 RFA-B44

R07100004-118 RFA-B45

09/25/07 0:00

09/25/07 0:00

09/25/07 0:00

09/25107 0:00

09/29/07

09/29/07

09/29107

09/29/07

Soil

Soil

Soil

soil

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 report& 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 RapidCity@energylab.com.

e port Approved By:.
Linda Larson

Rapid City - Project Manager



LABORATORY ANALYTICAL REPORT

Client: Environrntaal Restoration Group Inc

Project: Dewey Burdock Baseline Soil Sampling

Workorder: R07100004

Report Date: 12J14/07

Date Received: 09/29/07

Analysis

Units

9SnpeiED CH.et Sa-pie ID

R07100004-001 SMA-Bol
R07100004-002 SMA-BO1Dp

R07100004-003 SMA-nOM
R07100004-004 SMA-Bu4

R07100004-005 sMA-Bu7

R07100004-006 SMA-B09

R07100004-007 SMA-B9mDup

R07100004-tX18 SMA-t10

R07100004-009 SMA-BIl

R07100004-010 SMA-B13

R07100004-011 SMA-B14
R07100004-012 SMA-B14DUp

, &07100004-013 SMA-B15

100004-014 sMA-Bt6

100004-015 SMA-Bu7
I37100004-016 SMA-BIu

R07100004-017 SMA-HISDup

!R07100004-018 SMA-BI9

R07100004-019 SMA-B2o

R07100004-020 SMA-B2i

R07100004-021 SMA-n22

R07100004-022 SMA-B23

R07100004-023 SMA-B23D9u

R07100004-024 SMA-B24

R07100004-025 S•A-Bz5

R07100004-026 SMA-B26

R07100004-027 SMA-B27

R07100004-028 SMA-B28

R07100004-029 sMA-nB2

R07100004-030 SMA-B30

R07100004-031 MFA-R01

R07100004-032 MPA-R02

R07100004-033 MPA-R03
R07100004-034 MPA-RO4

R07100004-035 MPA-R04DUP

R07100004-036 MPA-RO5

R07100004-037 NEA-Roi
R07100004-028 NEA-R02

R07100004-039 NEA-R03

R07100004-040 NEA-xo4

R0710004-041 NEA-R04Dsqp

Uraniun, Pb210 Pb2100 : RA226 Ra226 + Th230 T230+: Ra226 Ra226 ±
Activity Chemical Chemical G(iiinma- Giankiij

uc.'i/g-dry uCi/g-dry uCitg-dry uCifg-dry uCi/g-dry uCi/g-dry, uCi/g-dry uCi/g-dry uClig-ry

R-ft5l ReIsuts Rni-9, Rnitat, Rdi. R.Iuts Re-sits Re-u1t, Re-uIt

1.2E-06 6.0E-07 1,0E-07 9.0E-07 2.OE-07 5.0E-07 1.0E-07 9.OE-07 2.0E-07

1.5E-06 2.OE-06 2,0E-07 1.0E-06 2.0E-07 6.OE-07 1.0E-07 IAE-06 3.0E-07
1.5E-06 2.0E-07
1.OE-06 2.0E-07

3.2E-06 3.0E-07

1.2E-06 2.OE-07

1.7E-06 2.0E-07

1.4E-06 2.0E-07

2.3E-06 3.0E-07
1.7E-06 3.0E-07
1.AE-06 3.0E-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

5.00-07 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 2.0E-07
2.7E-06 3.0E-07

2.6E-06 3.0E-07
1.3E-06 2,0E-07
1.0E-06 2.0E-07
1.1E-05 5.0E-07

6.7E-05 3.0E-05 8.00-07 3.0E-06 1.0E-08 3.OE-05 8.0E-07 4.0E-06 1.1 E-06

6.4E-06 4.0E-07
1.6E-05 2.0E-05 7.0E-07 2.0E-.0 8.0E-07 2.0E-05 6.0E-07 2.9E-05 9.0E-07

3.4E-05 9.00-07
1.4E-06 2.00-07
2.6E-06 3.0E-07

7.5E-07 7.OE-07 1.0E-07 8.0E-07 2.0E-07 4.0E-07 1.0E-07 1.1E-06 2.0E-07

9.0E-07 2.0E-07

8.0E-07 2.0E-07

1.2E-06 2.0E-07
9.1E-07 7.0E-07 2.0E-07 9.0E-07 2.0E-07 6.0E-07 1.0E-07 1.1E-06 2.0E-07

1.3E-06 2.0E-07

2.2E-06 3.0E-07

2.3E-06 3.0E-07
2.5E-06 3.00-07



LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline Soil Sampling

Workerder. R07100004

Report Date: 12/14/07

Date Received: 09129/07

Analysis Uraniurn Pb210 Pb21t0 ± Ra226 Ra226 * Th230 TUQ30± Ra226 Ra226 4
Activity Chelnical Chenical Gisio Gaiotia,

Units uoCi/g-dry uCi/g-dry uCi/g-dry uCifg-dry uCifg-dry uCi/g-dry uCi/g-dzy uCi/g-dry uCi/g-dry

Sanegie ED Cilea SayS. 00 Resslts Reslt Resuts Results Reslts Result Results Resuts ReUlts

R07100004-042 NEA-Re5

R07100004-043 AMS-1
R07100004-044 AMS-2
R07100004-045 AMS-3

R07100004-046 AMS-A

R07100004-047 AMS-5

R07100004-048 AMS-6

R077100004-049 AKS-7

R07100004-050 AM3-BKO

R07100004-051 1.PA-B01

R07100004-052 NAPA-BO?

R07100004-053 hWA-BHt

1 00004-054 RPA-B01A

100004-055 RFA-HOIB

100004-056 RPA-BHOC

100004-057 RFA-HO0ADup
R07100004-058 RFA-H0 BDsjs

R07100004-059 RFA-BOICDWp

R07100004-060 RFA-HOZA

R07100004-061 PFA-4H0"

R07100004-062 RFA-BOZC

R07100004-063 RFA-303

R07100004-064 EPA-B04

R07100004-065 EPA-BO6

R07100004-066 RPA-HO7

R07100004-067 EFA-HOS

R07100004-068 RFA-BOH•s

R07100004-069 RFA-BoO

R07100004-070 RFA-Bns

R07100004-071 EPA-Bit

R07100004-072 RFA-E2U

R07100004-073 RFA-Bfil3

R07100004-074 RFA-BIlE

R07100004-075 PFA-B53C

R07100004-076 RFA-BI4

R07100004-077 EFA-B15A

R07100004-078 RFA-BitB

R07100004-079 RFA-BISC

R07100004-080 RFA-BI6

R07100004-081 RFA-BE7A

R07100004-082 RFA-BitE

9.6E-07
9.56E-07
8.2E-07
1.4E-06
6.8E-07
5.5E-07
5.8E-07
1.9E-06

8.7E-07
1.1E-06
1.5E-06
9.0E-07
9.9E-07
1.30-06

2.0E-00
3.0E-06
2.0E-06
2.0E-06
2.0E-08
1.0E-06
2.0E-06
2.0E-01

1.0E-06
2.01-06
6.0E-07
8.0E-07
9.0E-07
1.0E-06

3.0E-07

3.0E-07

2.0E-07

2.01-07

2.0E-07

2.0E-07

2.0E-07

2.0E-07

2.0E-07

2.01-07

1,0E-07

1.0E-07

2.00-07

2.0E-07

7.0E-07

1.0E-00

1.0E-06

7.0E-07

8.0E-07

3.0E-07

3.0E-07

1.0E-06

7.0E-07

1.-E-06
1.0E-06

1.0E-06

1.0E-06

1.0E-06

2,0E-07
2.0•E-07
2.OE-07

1.0E-07
2.0E-07
1.0E-07
1.0E-07
2.0-E07

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
8.011-07
6.0E-07
4.0E-07
3.0E-07
9.0E-07

7.0E-07
9.0E-07
8.0E-07
7.0E-07
9.0E-07
1.0E-06

1,0E-07

1.0E-07

1.OE-07

2.0E-07

1.0E-07

1.0E-07

6.06-08

1.0E-07

1.0E-07

2.0E-07
1.0E-07

1.06-07

2.0E-07

2.0E-07

2.8E-06
1.4E-06

¶1.6-06
1.6E-06
1.5E-06
1.3E-06
8.0E-07
1.16E-06
2.4E-06
tAE-06
1.1 E-06
1.3E-06
1.2E-06
1.7E-06
1.2E-06
1.16E-06
1.5E-06
1.7E.06
1.1 E-06
9.0-07
9.0E-07
1.5E-06
1.1E-06
1,7E-06
9.0E-07
1.1 E-06
1.1 E-06
.06E-06

1.8E-06
1.0E-06
1.8E-06
1.6E-06
1.8E-06
1.6E-06
1.7E-06
1.4E-06
1.51-06
15E-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

2.01-07

3.0E-07

2.0E-07

2.0E-07
2.0E-07

2.0E-07

2.06-07

3.0E-07

2.0E-07

2.0E-07

2.0E-07

3.0E-07

2.00-07

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 9.0E-07 2.0E-07 5.0E-07 1.0E-07



LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline Soil Sampling

Workorder: R07100004

Report Dale: 12/14/07

Date Received: 09r29/07

Sample ID

R07100004-083

R07100004-084
R07100004-085
RO7100004-086

R07100004-087

R07100004-088
R07100004-089

R07100004-00
R07100004-091

R0710004-092

R07100004-093

R07100004-094
& 07100004-096

1W00004-096

07100004-097
R07100004-098

R07100004-099

R07100004-100

R0710•004-101
R07100004-102

R07100004-103

R07100004-104

R07100004-105

R07100D04-108

R07100004-107

R07100004- 108
R07100004-109

R07100D04-110

R07100004-111

R07100004-112

R07100004-113

R07100004-114

RO7100004- I 15

R07100004-116

R07100004-117

R07100004-118

Analysis Uraniun Pb210 Pb210 ± Ra226 RW226 wk Th230 TIC30 ± Ra226, Ra226 ±
Activity Cemrnical Chemical tshin Gamma,

Units uCi/g-dry uC•/g-dry uCi/g-dy uCi/g-dry uCi/gr-dy uCi/g-dry uCi/g-dry uCi/g-dry uCi/g-ry

cn lenI n I In Rteunt. R.solD Rts.ti.M Resoli R e~so u Rdlb Result. Reunl, Results

ttFA-B17C 2.SE-O6 3.OE-07
RFA-B118 1.7E-06 3.0E-07
RFA-B139 1.2E-06 2.00-07
RFA-E20 8.80-07 1.0E-06 2.0E-07 6.0E-(T7 1.0E-07 5.0E&07 1.0E-07 1.3&-06 3.0E-07
RFA-D21A 5.3E-06 4.0E-07
RFA-B21B 1.3E-06 2.0E-07
RFA-B32C 1.2E-06 2.0E-07
RFA-B22 i.SE-06 2.0E-07
RFA-B23 3.6E-06 4.0E-07
RPA-IO24 1.3E-06 2.0E-07
RFA-025 6.76-07 1.01-00 2.01-07 60.0-07 1.00-07 4.0E-07 1.0E-07 1.2E-06 2.0E-07
RFA-B26 1.1E-O6 2.0E-07
RPA-B27 1.5E-06 2.OE-07
RFA-029 2.4E-06 3.0E-07
54FA-O29Dqp 1.00-00 2.0E-07
RFA-B29 1.7E-06 • 3.0E-07
RFA-B30A 1.8E-06 2.0E-07
RFA-B30M 2A1E-06 3.0E-07
RFA-13OC 1.7E-06 3.0E-07
RFA-B31 1,3E-06 2.0E-07
RFA-T133 9.0E-07 2.0E-07
RIA-B34 1,0E-06 2.0E-07
RPA-B35 1.2E-06 2.0E-07
RFA-036A 1.0E-06 2.0E-07
RFA-B36B 1.1 E-06 2.0E-07
RPA-E34C I.0E-06 2.0E-07
RPA-.B37A 9.0E-07 2.0E-07
RFA-B37B 7.0E-07 2.0E-07
RFA-137C 1.1E-06 2.0E-07
ROA-I38 1.0E-06 2.0E-07
RFA-B39 1.1E-06 2.0E-07
RFA-B40 5.0E-07 1.0E.06 2.0E-07 6.0E.07 1.0E-07 3.0E-07 1.0E-07 1.10E-06 2.0E-07
RFA-B41 1.2E-06 2.0E-07
RFA-B43 1.7E-06 3.0E-07
RFA-B44 1.4E-06 2.0E-07
RFA-B45 1.0E-06 3.0E-07



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: E901.1 Batch: C_16378

Sample ID: MB-R92021

Bismuth 214

Radium 226

Sample ID: LCS-R92021

Bismuth 214

Sample ID: R07100004-103A

Radium 226

Radium 226 precision (+)

Sample ID: R07100004-105A

Radium 226

Radium 226 precision (+)

Sample ID: R07100004-107A

Radium 226

dium 226 precision (+)

ampie ID: R07100004.109A
Radium 226

Radium 226 precision (+)

Sample ID: R07100004.411A

Radium 226

Radium 226 precision (+)

Sample ID: R07100004-113A

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 pCi/g-dry
0.200 pCifg-dry

Sample Duplicate

1.40 pCi/g-dry

0.200 pCVg-dry

Sample Duplicate

0.900 pCVg-dry

* 0.200 pCi/g-dry

Sample Duplicate

0.800 pCVg-dry

0.200 pC0ig-dry

Sample Duplicate

1,00 pCi/g-dry

0.200 pCi/g-dry

Sample Duplicate

1.10 pCVg-dry

0.200 pCVg-dry

Sample Duplicate

1.20 pCi/g-dry

0.300 pCi/g-dry

Sample Duplicate
1.30 pCi/g-dry

0.200 pCi/g-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
Run: SUB-C94009

Run: SUB-C94009

0.10

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

0,10

0.10

Run: SUB-C94009

Run: SUB-C94009

Run: SUB-C94009

0.10

Run: SUB-C94009

0.10

uallflers:

i -Analyte reporting imit. ND - Not detected at the reporting limit.
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Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline Soil Samplir

QA/QC Summary Report

Report Date: 12/14107

Work Order: R07100004

4

Analyte Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual

Method: E903.0 Batch: C_16379

Sample ID: R07100004-047A Sample Matrix Spke Run: SUB-C91456 10/18/07 12:11

Radium 226 3.2 pCVg-dry 0,10 75 70 130
MSD faded and was not imported to Omega.

Sample ID: LCS-16379 Laboratory Control Sample Run: SUB-C91456 10/18/07 12:11

Radium 226 0.059 pCVg-dry 0.10 92 70 130

Sample ID: MB-16379 Method Blank Run: SUB-C91456 10/18/07 12:11

Radium 226 ND pCiVg-dry 0.0002

Method: E903.0 Batch: C16398

Sample ID: LCS- 6398 Laboratory Control Sample Run: SUB-C91630 10/22/07 12:54

Radium 226 34 pCVg-dry 0.10 108 70 130

Sample ID: R07100004-O86A Sample Matrix Spike Run: SUB-C91980 10/29/07 13:32

Radium 226 3.7 pCVg-dry 0.50 101 70 130

ample ID: R07100004-086A Sample Matrix Spike Duplicate Run: SUB-C91980 10/29/07 13:32

dum 226 3.7 pCVg-dry 0.50 98 70 130 1.6 27.5

Method: E907.0 Batch: C_16379

Sample ID: 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-16379 Laboratory Control Sample Run: SUB-C91536 . 10/09/07 15:00

Thorium 230 5.20 pCVg-dry 0.10 106 70 130

Sample ID: MB-16379 Method Blank Run: SUB-C91536 10/09/07 15:00

Thorium 230 ND pCi/g-dry 0.0002

Method: E907.0

Sample ID: R07100004-048A

Thorium 230

Sample ID: 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 pCVg-dry

0.10.

0.10

0.10

0.01

98

100

93

Run: SUB-C91708
70

Run: SUB-091708
70

Run: SUB-C91708

70

Run: SUB-C91708

130

130

130

Batch: C_16398

10/18/07 00:00

10/18/07 00:00

1.1 30

10/18/07 00:00

10/18/07 00:00

ualiflers:

-Analyte reporting lmit. ND - Not detected at the reporting Imit.

Page 2 of 4



QAIQC Summary Report

Client: Environmental Restoration Group Inc Report Date: 12/14/07

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 Spike 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: C07070262-015AMS Sample Matrix Spke Run: SUB-C91728 10117/07 15:00

Thorium 230 63.7 pCi/L 0.20 101 70 130

Sample ID: LCS-14162 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: E909.OM Batch: C_16379

Sample ID: R07100004-047A Sample Matrix Spike Duplicate Run: SUB-C92688 11/06/07 08:10

Lead 210 497 pCVg-dry 0.10 123 70 130 88 30 R

Sample ID: MB-R92688 Method Blank Run: SUB-C92688 11/06/07 08:10

* d210 ND pCi/g-dry 0.05

Sample ID: LCS-R92688 Laboratory Control Sample Run: SUB-C92688 11/06/07 08:10

Lead 210 90.0 pCVg-dry 0.10 112 70 130

Method: E909.OM Batch: C_16398

Sample ID: R071000044114A Sample Matrix Spike Run: SUB-C92976 11/08/07 09:20

Lead 210 485 pCVg-dry 0.10 120 70 130

Sample ID: R07100004-114A Sample Matrix Spike Duplicate Run: SUB-C92976 11/08/07 09:20

Lead 210 458 pCVg-dry 0.10 114 70 130 5.8 30

-Analyte reporting limit.
40. RPD exceeds advisory limit.

ND - Not detected at the reporting limit.

Page 3 of 4



QAIQC Summary Report

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline Soil Sampling

Report Date: 12114/07

Work Order: R07100004

Analyte Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual

Method: SW6020 Batch: C_16405

Sample ID: MB-16405

Uranium

Uranium, Activity

Sample ID: LCS1-16405

Uranium

Uranium, Activity

Sample ID: LCS-16405

Uranium

Uranium, Activity

Sample ID: R07100004-033A

Uranium

Uranium, Activity

Sample ID: R07100004-033A

niu, Activi

Method Blank

9E-05 mg/kg-dry

6E-05 pCi/g-dry

Laboratory Control Sample

0.0203 mg/kg-dry

0.0137 pCi/g-dry

Laboratory Control Sample

1.02 mg/kg-dry

0.687 pClig-dry

Sample Matrix Spike

26.1 mg/kg-dry

17.7 pCi/g-dry

Sample Matrix Spke Duplicate

25.8 mg/kg-dry

17.5 pCi/g-dry

6E-05

4E-05

Run: SUB-C91124

0.015 101

0.010 101

0.015 101

0.010 101000

0.029 104

0.019 104

0.029 103

0.019 5140

Run: SUB-C91124

75

75

Run: SUB-C91124

75
75

Run: SUB-C91124

75

75

Run: SUB-C91124

75

75

10/11/07 23:38

10/11/07 23:50

10/11/07 23:54

125

125

125

125

125

125

125

125

S

10/12/07 00:23

1 ,1
1,1

10/12/07 00:27

20

20 S

Method, SW6020

Sample ID: MB-16406

Uranium

Uranium, Activity

Sample ID: LCS-1 6406

Uranium
Uranium, Activity

Sample ID: LCS-16406

Uranium

Uranium, Activity

Sample ID: R071000044114A

Uranium

Uranium, Activity

Sample ID: R07100004-114A

Uranium

Uranium, Activity

Batch: C_16406

10/12/07 00:52Method Blank
ND mg/kg-dry

ND pCi/g-dry

Laboratory Control Sample

0.0212 mg/kg-dry
0.0144 pCi/g-dry

Laboratory Control Sample

1.00 mg/kg-dry

0.679 pCi/g-dry

Sample Matrix Spike

22.7 mg/kg-dry
15.4 pCi/g-dry

Sample Matrix Spike Duplicate

23.1 mg/kg-dry

15.6 pCi/g-dry

Run: SUB-C91124

6E-05
4E-05

0.015
0.010

106
106

0.015 100

0.010 100000

0.026 101

0.017 101

0.026 103

0.017 5160

Run: SUB-C91124

75

75

Run: SUB-C91124

75

75

Run: SUB-C91124

75

75

Run: SUB-C91124

75

75

125
125

125

125

125

125

10/12/07 00:56

10/12/07 01:00

S

10/12/07 02:39

10/12/07 02:43

125 1.7 20

125 1.7 20 S

aliflers:-Analyte reporting limit.'
S - Spike recovery outs ide of advisory limits.

ND - Not detected at the reporting limit.
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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 citvW(energvlab.com

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:

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

2.4

2.3

3.8

0.8

0.09

0.04

1.2

0.6

2.7

1.8

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U

1

10

10

E909.OM

E909.0M

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

0.01

0.007

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 l of53



IY J ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
SToll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvi@energylab.comJ

LABORATORY ANALYTICAL REPORT

Client:

Project:

Lab ID:

Environmental Restoration Group Inc

Dewey Burdock Baseline

R08070420-002

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/18/08

07/23/08

SOILClient Sample ID: LAN 001B

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

'2.8

1.9

pCi/g-dry

pCi/g-dry

pCi/g-dry
pCi/g-dry

pCifg-dry

pCi/g-dry

pCi/g-dry

pCi1g-dry

mg/kg-dry

pCi/g-dry

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

08/28/08 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

0.1

0.01

0.007

10

10

SW6020 08/14/08 03:22/eli-c

SW6020 08/14/08 03:22/eli-c

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 2 of'53



I' ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
ZToll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citc@_enerqvlab.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:

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

1.9

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

pCVg-dry

U 1
1

1

1

E909.OM
E909.OM

E909.OM

E903.0

E903.0

E903.0
E907.0

E907.0

SW6020

SW6020

08/14/08 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 03:26/eli-c

08/14/08 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.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 3 of53



I•,W ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid ciWv@energylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-004

Client Sample ID: LAN 002A

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

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

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

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 4 of53



Al ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citt@energylab.com

LABORATORY ANALYTICAL REPORT

. Client: Environmental Restoration Group Inc
Project: Dewey Burdock Baseline

Lab ID: R08070420-005

Client Sample ID: LAN 002B

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

1.5

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
1

1

1

1

1

1

1
U 0.1

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 03:50/eli-c

08/14/08 03:50/eli-c

1.1 mg/kg-dry

0.75 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 5 of 53



•7 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 577021Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvb(energylab.com

LABORATORY ANALYTICAL REPORT

Client:

Project:

Lab ID:

Environmental Restoration Group Inc

Dewey Burdock Baseline

R08070420-006

Report Date:

Collection Date:

Date Received:

Matrix:

09/30/08

07/18/08

07/23/08

SOILClient Sample ID: LAN 002C

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

1.1

2.2

3.6
1.2

0.1

0.06
0.3

0.3

pdi/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

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

2.2

1.5

0.01

0.007

10

10

Repoit 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 of53



A AENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv@energylab.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

pCVg-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
08/27/08 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. Page 7 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 * rap.id citv(&energvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-008

Client Sample ID: LAN 003B

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

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

E909.OM

E909.OM

E909.0M

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 04:03/eli-c

08/14/08 04:03/eli-c

0.1

1.7

1.1

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 8 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(.eneraylab.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

2.9

2.0

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCVg-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

08/27/08 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

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 9 of53



I7 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 577020 Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid ciW(eneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-010

Client Sample ID: LAN 004A

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

1.4

2.4
1.9

0.2

0.08

0.6

0.6

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCilg-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 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 04:1 1/eli-c

U 0.1

1.0 mg/kg-dry

0.69 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 10 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



Pj14 ENERGY LABORA TORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_ _ _ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv&energylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-011

Client Sample ID: LAN 004B

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

2.2
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

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.OMV
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

. Definitions:

RL - Analyte reporting limit.
QCL - Quality control limit.
MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page I t of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



IYMr 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: Dewey Burdock Baseline

Lab ID: R08070420-012

Client Sample ID: LAN 004C

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

0.8

1.4

2.3
1.0

0.1

0.08

0.7

0.5

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

pC/g-dry

U 1
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 04:19/eli-c

08/14/08 04:19/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.

0 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



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
1W Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * raMid city@energylab.comJ9 1 - - -

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

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 (t)
Radium 226 MDC

Thorium 230

Thorium 230 precision (±)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.2

1.4

2.3

4.4

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

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

0.1

1.2 mg/kg-dry

0.84 pCi/g-dry

0.01

0.007

10

10

SW6020 08/14/08 04:39/eli-c

SW6020 08/14/08 04:39/eli-c

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



A; ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid ciy( .energylab.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:

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 (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

1.6

0.2

0.08

0.6

0.4

pCi/g-dry

pCi/g-dry

pCi/g-dry
pCi/g-dry

pCi/g-dry

pCilg-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 04:43/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 RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Pagc 14 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 city(_energvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-015

Client Sample ID: LAN 005C

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

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
I

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 04:47/eli-c

08/14/08 04:47/eli-c

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 15 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 cit_(&enercavlab.com

LL:ý -

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-016

Client Sample ID: LAN 004A Dup

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

0.5

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
pCVg-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 04:51/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

SW6020

SW6020

Report RL - Analyte reporting limit.

Definitions: QCL - Quality control limit.

W 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



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 citvb.energvlab.comi

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-017

Client Sample ID: LAN 004B Dup

Repo

Collecti

Date R

ort Date: 09/30/08

on Date: 07/18/08

•eceived: 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

pCVg-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 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

. Definitions:

RL - Analyte reporting limit.

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



•7 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvf(denergvlab.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

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

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 04:59/eli-c

08/14/08 04:59/eli-c

0.1

2.0

1.3

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 18 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(_energylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-019

Client Sample ID: LAN 006A

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

-0.005
1.4

2.4

1.1

0.1

0.08

0.3

0.5

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

pCVg-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

08114/08 05:03/eli-c

08/14/08 05:03/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. Page 19 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@eneraylab.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:

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 (t)

Radium 226 MDC

Thorium 230

Thorium 230 precision (:t)

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
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 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 SW6020

10 SW6020

MOL - Maximum contaminant level. Page 20 of 53
Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 20 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 city@energvlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

-Project: Dewey Burdock Baseline

Lab ID: R08070420-021

Client Sample ID: LAN 006C

Repo

Collecti

Date R

art Date: 09/30/08

on Date: 07/18/08

eceived: 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

1.4

2.4

1.4

0.2

0.08

0.5

0.3

1.7

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 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

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 21 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



I rg7 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvf(eneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-022

Client Sample ID: LAN 007A

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

0.6

1.4

2.4

0.7
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

E909.0M

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 05:51/eli-c

08/14/08 05:51/eli-c

U 0.1

1.2 mg/kg-dry
0.81 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 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
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvy(energylab.com

F - - - -

LABORATORY ANALYTICAL REPORT

SClient: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: , R08070420-023

Client Sample ID: LAN 007B

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

0.4

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

mg/kg-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 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

2.2

1.5

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 23 of 53

ND - Not detected at.the reporting limit.

U - Not detected at minimum detectable concentration



y R ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_ _ _ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid ciy@eneraylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-024

Client Sample ID: LAN 007C

Rep(

Collecti

Date IR

rt Date: 09/30/08

on Date: 07/18/08

leceived: 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

0.1

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

pCilg-dry

pCilg-dry

mg/kg-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

08/18/08 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.

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



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
A 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: 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 (1)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

1.0

1.4

2.3

0.9

0.1

0.09

1

0.7

3.1

2.1

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCVg-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCVg-dry

U 1
1

1

1

1

1

1

1

E909.OM
E909.OMV

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 07:15/eli-c

08/14/08 07:15/eli-c

0.1

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 25 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



F ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_______ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid ciq_(Weneraylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-026

Client Sample ID: LAN 008B

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 (t).

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

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 07:19/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.
Definitions: QCL - Quality control limit.

W MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Pagc 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 citv@eneraylab.com

LABORATORY ANALYTICAL REPORT

O Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-027

Client Sample ID: LAN 009A

Rep(

Collecti

Date P

)rt Date: 09/30/08

on Date: 07/18/08

•eceived: 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

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pC/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 07:23/eli-c

08/14/08 07:23/eli-c

U 0.1

1.6

1.1

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 27 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



I ~ ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
B =_ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvý_energylab.com

LABORATORY ANALYTICAL REPORT

Client:

Project:

Lab ID:

Environmental Restoration Group Inc

Dewey Burdock Baseline

R08070420-028

Report Date:

Collection Date:

Date Received:

09/30/08

07/18/08

07/23/08

Client Sample ID: LAN 009B 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 (t)

TOTAL METALS ANALYSES
Uranium

Uranium, Activity

-0.3

1.4

2.3
4.1

0.3

0.08

0.7

0.5

2.6

1.8

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-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 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

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



I•~7 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702AM_704_____;_FToll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid ci!y.cDenerovlab.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.

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 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.

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



C5 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_______Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvtyJenergylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-030

Client Sample ID: LAN 01OA

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

1.8

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

pCi1g-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
E901.0
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 07:35/eli-c

08/14/08 07:35/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 30 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(&energylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-031

Client Sample ID: LAN 0IOB

Rep(

Collecti

Date F

)rt Date: 09/30/08

on Date: 07/18/08

leceived: 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 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

08/14/08 07:39/eli-c

08/14/08 07:39/eli-c

0.1

2.2 mg/kg-dry
1.5 pCVg-dry

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 31 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



y RENERGY LABORA TORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cit(y.energylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-032

Client Sample ID: LAN 010C

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

1.9

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 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 07:44/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.
Deefinitions: QCL - Quality control limit.

W 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



firjrj, ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cit@_eneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-033

Client Sample ID: LAS 001A

Rep(

Collecti

Date F

rt Date: 09/30/08

on Date: 07/19/08

ieceived: 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.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 07:48/eli-c

08/14/08 07:48/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 33 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



I1L&5AW 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: 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 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.

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



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(cJeneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-035

Client Sample ID: LAS 001C

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

0.9

1.1

1.9

0.8

0.1

0.1

0.1

0.3

pCi/g-dry

pCilg-dry

pCi/g-dry

pCi/g-dry
pCi/g-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

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

U 0.1

0.91 mg/kg-dry

0.61 pCi/g-dry

0.01

0.007

10

10

SW6020 08/15/08 16:46/eli-c

SW6020 08/15/08 16:46/eli-c

Report RL - Analyte reporting limit.
Definitioes: QCL - Quality control limit.

0 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



ýJ ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
____________ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv@energylab.com

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

Uraniumn, 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

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

08/15/08 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.

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



C ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
____________ 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: 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

pCifg-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

mg/kg-dry

pCi/g-dry

U

U 0.1

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

08/15/08 16:54/eli-c

08/15/08 16:54/eli-c

0.01

0.007

10

10

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Pagc 37 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
A Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(&energylab.comJ

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 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

08/15/08 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

10

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



I" TF 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: R08070420-039

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 mglkg-dry

0.50 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 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(energylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-040

Client Sample ID: LAS 003B

Rep(

Collecti

Date P

ort Date: 09/30/08

on Date: 07/19/08

•eceived: 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

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

08/14/08 08:12/eli-c

08/14/08 08:12/eli-c

0.1

1.8 mg/kg-dry

1.2 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 40 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



gIFTa ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
SToll 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: R08070420-041

Client Sample ID: LAS 003C

Rep

Collecti

Date V

)rt Date: 09/30/08

on Date: 07/19/08

•eceived: 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 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 17:15/eli-c

08/15/08 1,7:15/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



R IENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cit@_ energvlab.comL

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-042

Client Sample ID: LAS 004A

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

1.2

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. Pagc 42 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



I •~~ ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city(Weneraylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-043

Client Sample ID: LAS 004B

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

1.3
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

pCig-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.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Pagc 43 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
Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(.enerlylab.com

1 -1 - - -

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

RADION UC LIDES - 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

pCVg-dry

U 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.

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



I" % 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.comJI

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 (:k)

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

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 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

0.1

0.02

0.01

10

10

SW6020 08/29/08 23:20/eli-c

SW6020 08/29/08 23:20/eli-c

Report

.Definitions:
RL - Analyte reporting limit.

QCL - Quality control limit.

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



flj• ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city(.enervylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-046

Client Sample ID: LAS 005B

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

1.4

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

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 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

U 0.1

0.01

0.007

10

10

SW6020 08/26/08 01:32/eli-c

SW6020 08/26/08 01:32/eli-c

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

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



L 2ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
___________Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cityh.enerpvlab.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 (t)

Lead 210 MDC

Radium 226

Radium 226 precision (+)
Radium 226 MDC

Thorium 230

Thorium 230 precision (t)

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

10

10

10

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

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

is 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



RI EWF ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid ciitV(&enerovlab.com

LABORATORY ANALYTICAL REPORT

* Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-048

Client Sample ID: LAS 006A

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

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 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



I7 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

O Client: Environmental Restoration Group Inc
v

Project: Dewey Burdock Baseline

Lab ID: R08070420-049

Client Sample ID: LAS 006B

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 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 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.

MDC - 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



A I ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citVQteneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-050

Client Sample ID: LAS 006C

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

-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

pCVg-dry

pCi/g-dry

pC/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

08/21/08 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 RL - Analyte reporting limit.
Definitions: 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



jq ý 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_ eneravlab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Dewey Burdock Baseline

Lab ID: R08070420-051

Client Sample ID: LAS 007A

Rep(

Collecti

Date R

)rt Date: 09/30/08

on Date: 07/19/08

•eceived: 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 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

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

10

SW6020

SW6020

Report RL - Analyte reporting limit.
Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

0 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



ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702 1
_ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(oJeneravlab.comJF

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 (t)

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 E909.OM
E909.OM
E909.OMV
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 RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level. Page 52 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



I"j 17 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid ciy@.eneravlab.com

LELiEiz=ý I-

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

0.1 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 18:40/eli-c

08/15/08 18:40/eli-c

1.1 mg/kg-dry

0.72 pCilg-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. Pagc 53 of 53

ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration



ENERG YLA SORAT7ORIES, ýINC. -.2393 Salt Crek H/ghway (82M1 -P0 Bar V58 -Casper WY 82602
1A~t 14W /Io Feo 08W23.5 0515 -307,V.440515. Fax 307.634 163.9 - asper(f'eney.Kab, com -wmvenwrgylaf9bcvr

ANALYTICAL SUMMARY REPORT

Obtober d0 ,2007

Eivironmental Restoration 'Group Inc

8809 Washington St NE
Albuquerque, NM 87113

Workorder No.: C07081328

Project Name:. DB Vegetatidn Sampling:

Energy Laboratories, Inc. receiv'ed the fofl•Wfng 8 samples from Environmental Restoration Group Inc on 8123/2D07 for

analys'is.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

C07081328.001 AMS-05 08114107 00:00 08/2310.7 Vegetation Uranium, Total
Digestion, Radlochemislry
Lead 210
Poldnium 210
Radium 226

C07081328-002 AMS-02 "08!14/07 00;00 08(23107 Vegetation Same As Above

C07081328-003 AMS.BKG 08/14107 00'00 08/23/07 Vegetation Same As Above

C07081328-004 AMS-06 06/14107 00:00 08123/07 Vegetation Same As Above
C07081328-005 AMs-ol 08114(07 00:00 08/23/07 Vegetation Same As Above

C07081328-006 AMS-07 08(14/07 00.00 08(23/07 Vegetalion Same As Above

C07081328-007 AMS-04 08/14107 00:00, 8123/(7 Vegelatlon Same As Above

C07081328-008 AMS-03 08/2307T Vegetation Same AsAbove

There were no p roblems with the analyses and all data for associated QC. met EPA or laboratory specifications
except where noted in the Case Nariative or Report.

If you have any questions regarding these tests results, please call,

Report ApprovedBy:. !,,,

TRCKI07812



Ii j ENERGY LABORATORIES, INC. 2393 Sal:Creek Nyihway ($2607) 'O0Box 3258 Caspe, WY6'2
rol/ Free -8&2350 055- 307235,0515 Fax 307.234,1,639 - caspefnergy,9efrk ,aiii

f -4AB ORA TOPIES

LABORATORY ANALYTICAL REPORT

Clienth inviironme ntal Restoration Group 166
Project: D . Vegetalion Sampliiig I

LabID: C07081328-001
ClientSampl1 ID:- AMS•05

Regort Date: 10608/07
Co'llection bate: 08/14107

DateReceived: 08123/07
Matrix: Vegetation

RMR CAnalyses. Result Ulnits Qualif'iers RL QCL Method Analysis Date /By

RADIONUCLIDES '- TOTAL

Lead 210
Lead 21 0 precision (i)
Polonium 210
P60,nlum 210 pr cisiorn (i)
Radium 226
Radium 226. 0(eclslo (k)
Thoriurn 230
Th.orium 230 precision (±,
Urantium, Ac!lvity

I .7E-03
2.12ý-04
6.6E-05
3.0E-05
2,4&ý0
9,tE-06
1 ;SE-056
8,5E-06,
3.7E-05

uqCi/kg

u6Gikg

uCiikg

6.5E.06

645E-05

1.3E-,06

1,3E-06'

I .3E-06

E609.0M
E909.OM
RMOl-3008
RMO-3008
E903.0
IE903.0.
E907.0
E917.0
SW6020

09/0*4/07 f2:50 i dm
097•0007 12"5 0 / dm
09(06/07 22:00 i re'
09106107 22:00 7 res

09/04107 11:27 i crw

09/047 15:00! dmf
09/04/07 15o:00 / dnb
09/08/07 07.116f bws

Report- RL -Analy! .e reporting limit.
D isniio~n~s-: QCL -Quality control lim:..

maL Maxmum contaiat fn ve
ND-Not detected at the, e 'rl Iit.

:-2-.
tRACK# C07081328



ENERGYLABORATORIES; INC. 2293 Sa# Creek Highway (82601) - PC. Box 3258 -Casper, WK82602
Th// Free &g. 235 0515 - -307 23J50515 -Fax 3S)7234. 1639', case@enevgi ab.com ,'Wwweaepyab con

,,L, BO RA, ,•

LABORATORY ANALYTICAL REPO RT

Cli ent
ProjeCt:
Lab ID:
Client SampleID:,

Env-ironmenal Restoration Group Inc
D8 Veg6tation :Sampling

C07o81 328Zoo2
AMs-02,

Repo'rt'Date: I0108/07
Co'llectii.on Date': 0 .8114107W

DateRkceived: 0W23107
Matix: .Vegetatloln

MCI
Analyse•s Rosult Units Qualifiers RL QCL Method Analysis Date I By

RADIONUCLIDES - TOTAL
Lead 210
Lead 210 pecision (i)
Polonlum2 10
Polonium.210 precIsion (•)
Radium 226

Thorium 230
Thorium 230 precision (i).

Uranium, Actvhiy

7.5E-05
1 .eE-05
9.PE-06

5.'6E-06
4,,7E:Q06
3,OE-06
I .OE-06

uCilkg

uCilkg
uCilkg_

uCifkg
uci1I~g

2.1E.06'

1712-06.

6,5,E-07

S;SE-07

E909.OM
E909 OM
RMO-3008
RMO-3_0081
E963.0

E907.0
'E907.0
SW6020

09104107 12:501 dm
09/04/07 12:50 /din
091.0007'22:001/ res
09/06,07 22:00 1 res

09104Q07 11:27 1crw
09104107 11:27 1 crw
09104107 15:00 / dmf
09104107 15:00 1 dmW
09108107 07,2"0 / bws

11eport RIL w<Ariayte re'pbrti ý Iir~i.i
Defiitins:QCL - a Qiiitycon rol Il.~

MCLI Maxi mum contarihiantleve-.

ND.-1 Not detected at llher.*.Oding ImiL

-3-_
TRA .CK# C-07081328



ENERGYLABORATORIES, INC. • 2393 Sail CrekHIghwy (82601) P.. Bo 3258. - Casper, WY 62602
To//Free 886,235.•05tf5 7'307,235•05 , 15 " Fax 307234. 7839 -casper@ energyab.com i argylab. com

*geiA

LABORATORY~ANA.LYTICAL REPORT

Client:

Project:
Lab ID:
Client S.aimple ID:

Environmental Restoration Group Inc

D1 Vegetaiion Sampling

C07081328-003

AMS-BKG

Report Date: 10108t07
C016cction Date: 08114107

DateReceived 08/23107

Matrix: Vegetation

AnalysNs R6sult.. Units Quailfleit RL
Mcu
QCL Meth-od *nalysis Date I Bl

RADIONUCLIDES - TOTAL
Lead 210
Lead 210 procision (i)
P6olronum 210
Polonium. 210 precision (±)
Radium 226
Radium 22•6 precision; C:t

Thorium; 230
Thorium 230 precision (+)
Uranium, Activity

6,9EZ-04
1 .4E-64
i.5 E-05'
1 .6E-Oti
41,1E-b 5

1 QE-05
6.3E&06
4.OE-.05

uC~kgl
uCl/kg
U1Cikq

uCi/k

u C Ukg

4.8E-06

9.712-07

E909.OM
E909.0M
RM043008
'RM671008
E90 '3,0
E903.0
E.907.
E907,0
SW602 0

6964/07 12'50 / dm
09o04/07 12:501 dm

09!06/07 22:00 fres
09/06(107 2:0I res-

'09/0410 7 11;271 i dr
09104/07 11 :2? 1 trw
0oN/047 15:00 o dmf

09/04107 )5:00 1 dmw
09/0807 07:24 1 byws

Report RI. - Analyte reporting imkit
Definitions: QCL -Quality control Imilt.

MCL -Maximum contaminant level.

NO - Not detected at the reporting liVt.

TRACY# 610761328



ENERGY LA BORA TORIEso INC. -2393 S•al Cresk Hýqhway (82,0" .R OBx 3258' C'asper 'WY 8262
_________ TolN Fri" 888.235.0515 - 3072350515 - Fax 307,23ý 134. qasr~energy/ab.cm ,.wwienmg/abcom

FIABORATORICS

LABORATORY ANALYTICAL REPORT

Clie-t
Project:

Lab ID:
Client.Sample ID:

Envi inmental Rbstoration .Group Inc
DR Ve6 taioin S~mplii~g

C& 081 328.004

Report Datei 10108.137
"Coliection Date: 08/14107

DateReceided: 08123107
Matrix: Vegetation

Mcu
Analyses Result Units Qualifiers RL QCL Method Analysis Date I By

RADIONUCLIDES - TOTAL
Lead 210
Lead 210 pOecsion (t)}
Polonium 210
Polonium 210 precision (±)
Radtium 226
Radium 226 precision (±}
Thorium 230

Thorium 230 precision (*)

Uranium, Actiity

I .OE-03
1. 3E-04
6.OE-05
2,2E-05
12C-05

.1 E-06
1.9E-05
P.6E-O6
3 .&E-05

uCi/kg

u-Cilkg

uXilkg

uC~'kg
uCi/kg

ICF/kq

4.1 E-06

4.1 E-06

8.2E-07

8,2&07

8.3E707

E909.OM

RMO-3008

E903.0

E907.0

.SW6OZO

09/04/07 1 2:501 dm

09•04/07 12:50 Jdm

O09/0(07 22:00/ res
09106/07-22:00 rae
09w04/07 11,27 1 ctw
09/04/07 11:27 / crw
Ot'90407 15:00 / dmf
09A04/07 15:00 1 dnf
09/08407 07:28 t bws

'Oop-drt RL - Aniyti!reportng Ok~i,
Datiniions: CL - Quality Control [irnit.

MCL - Ma ,ximnumn o~ntanina~nt r44iel.
hD -Not d~ete~cti~d at ifh.i~po'ifing limit.

-51-
TRt-C# :C07081328



aENERGY LBORY A TORIE$, INC.. 2393Sae Creek Hhway (826071)" PO. Box 3258 - Casper WYaa•2
. TorI Free 88A23570515 - 307235.0515 -Fax 307234.1639 - casper-Ren&rgytab cam ,wwv.energv/ab.c0m

r

LABORATORY ANALYTICAL REPORT

Client. Ervironmhetala Restoratibn Group Incd
Project; PB Vegetation Sampring
Lab ID: C07081328.3005
Client Sample ID: AMS-01

Report Date' 10108/07
Collection Date: 08/14/07

DateReceived: 08123107
Matrix:. Vegetation

MCLI
Arnalyses Result -Units Qualifiers RL QCL Method Analysis Date f By

RADIONUCLIDES - TOTAL
Lead 210
Lead 210 precdsion (I)
'Pqlonium 210
Polonium 210 precision (;.)
Radi~m 226
Radium 226 precision (t)
Thorium 230
Uranium, Activity

1,8E-03
2.7&-04

4,912-05
5.5E-05

ND
1 ,3E-05

uCil/k

uCi~kl
uCilkg
uC~kg
ucvtký
uCvfkg
uCL/1g

8;6E-06

8.6E-06

1 .7E-06

11JE-06
1 ,7 E-06

E904.OM
.E909.0M
.RMO.,3008
R~MO-3006
E903.0
E901.0
E907.0
SW5020

09(W040 12:50'1 drrV
09104(07"12:50 / dm
09/06707 22:00 / reS
09/06107 22:00 / res
09/0./07 11:!27 1 ciw

09/04/07 11 :27 1 crw
091*107 15:00 1 dm1
09W0OW07 07:33 / bwvs

Rkepo RI - An~alyte fiporting Uiit.#
Deflinltkons`. C-~lt 6~~b ~li ND -Not detected a't.'the' reporting liriji.

-r6-
TAACI(# C0Q7081-328



-- - ENERGYLABORA TORIES, INC. 2 (62501.I) *P2* ='Hx 3256 Caspe/, WY82602
To# Free 858235 0515 307235 0515 Fax 307234 1639 caiper@energytab.com wm4'energylab com

1`4ABORA -A

LABORATORY ANAL-YTICAL REPORT

ClieOt;
Project:
Lab IDb:
Client Sample ID:

Envir6rimental Restbration Group.Inc
DSl Vegetation Samplin'g
C07081,32 -006

AMS-07-

Report Date:. 10/08/07
Collection Date: 08114/07

DateReceived: 08123W07
Matri*. Vegetation

MCI)
Analyses Result Units Qualifiers. RI, QCL Metho;d Analy'sis Date / By

RADIONUCLIDES - TOTAL
Lead 210

-Lead 210 Precision W±
Pplqnilun, 210

Po~km210 ptecIS1.0r (i)*
Radium 226
Radium'r 2 '26 precisl' on ±
Thoriurm 230
Thordum 230 precisIon (±)

Uranivm.Aacvity

2.1 E-O3
-1.8Ew04
I :SEý04

B. I E-06
1 .5c_05
9,2E-06
1 ,WEos

uCiikg
YCiikq
uCI/kq
uCl/kq
661.4g
u G.ilkg
uC1/lkg
uCiflcg
uCllkg.

4,8E-06

4,8E-06

.9.7 E-07

9,7E-07

9.7E-07

E909.OM
E909 Jim
RMO-3008
RM073006
E903.0
E903,0
E.00,0
E907.0
SVV6020

09/04/07 1250 dm
09•4/07 12.501 dm
09/06/07 22,:00 1. es

O09)0107.122 0 / re&
09M04107 1230 / crw

0/10007 15:00f1dm1
09/04/07 15:00 / dnf
:09M0807 07:37 1 bws

R•port RL Analyte reporing 6ik,it'
Deflinitions: Q ,C L- Quality contro i liiit.

.MC.L'- Mtaximum confa-min'art level.
N&D Not detected alt the reporting Ii~nit.

TRACK# Q8,1312:8.



ENERGYLABORA TORIES,.INC. ,2 93 Sa# Creek H47hwa); (82601) P. O x o3258 Casp, WY 82602
7o# Free 888,235 0515-.- 30 235 051t5 Fax "307234.1639 - faspr@ eneregyI-. c&m ,- e *e 9tgWab.com

LABORATORY ANALYTICAL REPORT

Client- Envirornejtal Restoraion -Grdup Inc
Project:: DB Vegetation Sampling
Lab ID C07081 328-007
Client Samile ID:. AMS-04

Report Dt:10608101
Colldetion aDte: 08/14/07

DateReceiv~d: 08/23107
Matrix: Ve.gelation

MCL!
Analyses Result Units Qualifieis RL QCL Method Analysis Date / Sy

RADIONUCLIDES - TOTAL.
Lead 210
Lead 210 orediso In (+)
POlon'iur .210
Polonuriu .2, precision (f)
Radium 226
Radium 226 precision l±w
Thorium 230
Thoriurm 230 precision (±)
Uranium, Atiiity

'1 .5E03.
1 .5E-04

32BE-06
3.3E-05

M~E-06

9.3E-06

VCi/lcg

uCilkg

uCi/kg
uci/kg

uCIVlcg

4.012-06

4,.12-06

8;OE-07

8,OE-07

81 E-0.7

E9W9OM

RMO-3008

E903.0
E907,0
E907,0
S5W6020

09/04/07 12,50 idm
9/04/07 12:50 1 drn

,09/0907 22:00 1 res
09/06107 22&00 1 ros
09/•0407 12"301 Crw
09/04107 1 ?:30 t crw
'09104107 1 5"00 1dmf

09/04(07 i5:00 I/dmf
09108107 07:53 / bws

Repflrtt RL - A.nalyty reporting liyit.
H I k QCL Q~ality control iit

MCL -Makimumconrtamwri6artj6V6I.

No - kot detected a't tth~e'~pbrtirwg' liit.

TRACK#, C07081328



EVERG Y LA BOA TORIES, INC. -.,-,93 Salt Creek Highway (6260 t) -P0. Box 3258 ' Caspet WY82602
~~ 1~~~'1a Free &%235, 5f.O5 - 307,235 05 15 Fax 30; 234ý 1639 sprergabcm rn.erb.on

FLASOA

LABODRATORY ANALYTICAL REPORT

client:
Project:
Lab ID:
Client Sample ID:

Environmehtal Re'storation GroUp lic

OB Vegetation Sampling
C07081328-008

AMS-03

Rep•ort Date: 10/0807
Collection Date: Not Provided

I ateReceived: 08123/07
Matrix:- Vegetation

MCU

Analyses Re~sult Units Qualfiers RL QCL Method Analysis Date IBy

RADIONUCLIDES - TOtAL
Lead 210

Leai 21.0 preciston (t)
Po)lonirm 210
Polonium 210 precision (t)
Ra'diumrn 226
Radfum 226 precision (t)
Thorium 230
Thorium 230 precision (t)

Uranium; Activity

1.1E -04

11 AE-05
718E-05

2.6E-06
2,2E-06
94.8BE-46,

uCifkq
uci/kg

u/lkg
uCi/kg
tUC1/kg

uCi/kq
UCL'k9

3.2E-06

3.2E-DG

6.4E-07

6.4E-07

6A4E-07

E909,OM
E909.0.M
RMQ-30 ,08
PMO0-30.08
E903.0
E903.0
E907.0
E907.0
SW6020

09/04107 12:50 1 dnr
09104/07 12:50 1 dm
09/06/07 ý2200 I res
09/6/07.22:00 tris
09104107 12:30 1 ctw
0.904107 12:30 i crw
09/04/07 15:00 1 dmf
09/0407.15;00 1 dmf
09/08907 07:57 1 bws

jz~ort R.L - Anablyte relporting' li'm~il.:
0eflOinii s: Q6CL - Qualtity cc0troI( [im it..

kOL - Maxi'num 6iamin ant lervel,
NOD.- Not dletected'at the, r p-ortinig Iirint

TRA'CX# C 0 7 0 9 i32



O 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(Wenergylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08040284-001

Client Sample ID: AMS-BKG

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 (±)

RADIONUCLIDES - TOTAL

Polonium 210

Polonium 210 precision (_)

Lead 210

Lead 210 precision (_)

Uranium, Activity

RADIUM 226
Radium 226 MDC

Radium 226

Radium 226 precision (±)

315E-05 uCi/kg

0.000012 uCi/kg

2.OE-07 1 E907.0

E907.0

2.2E-04

5.1 E-05
1.4E-03

1.OE-04

9.OE-02

6.4E-06

0.000083

0.000011

uCVkg

uCi/kg
uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

1.OE-06

1.OE-06

D 3.8E-06

1

25

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/i11/08 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

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.
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I9 ENERGY LABORATORIES, INC. * 2821 Plant Street * Rapid City, SD 57702-0335
SToll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city@energylab.comJ

LABORATORY ANALYTICAL REPORT

Client:

Project:

Lab ID:

Environmental Restoration Group Inc

DB Vegetation Sampling

R08040284-002

Report Date: 06/16/08

Collection Date: 04/20/08

Date Received: 04/21/08

Matrix: PLANTClient Sample ID: AMS-01

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230

Thorium 230 precision (+)

1.2E-05 uCi/kg

5.2E-06 uCi/kg

2.0E-07 1
1

E907.0

E907.0

RADIONUCLIDES - TOTAL
Polonium 210

Polonium 210 precision (+)

Lead 210

Lead 210 precision (+)

Uranium, Activity

4.7E-04

7.2E-05

2.9E-03

1.1E-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

12

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 21:44/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 2 of 8



J 7 ENERGY LABORATORIES, INC. * 2821 Plant Street * Rapid City, SD 57702-0335
____________ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid ciy(W.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: 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 (+)

RADIONUCLIDES - TOTAL

Polonium 210

Polonium 210 precision (±)

Lead 210

Lead 210 precision (±)

Uranium, Activity

RADIUM 226
Radium 226 MDC

Radium 226

Radium 226 precision (+)

1.4E-05 uCi/kg

4.9E-06 uCi/kg

2.OE-07 1
1

E907.0

E907.0

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.OE-06

D 1.9E-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 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

.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.
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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(&eneroylab.com

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08040284-004

Client Sample ID: AMS-03

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.(+)

4.1E-05 uCi/kg

0.000011 uCi/kg

2.0E-07 1 E907.0

E907.0

RADIONUCLIDES - TOTAL

Polonium 210

Polonium 210 precision (_)

Lead 210

Lead 210 precision (+)
Uranium, Activity

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

uCLikg

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.n

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

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.
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SMYENERGY LABORATORIES, INC. * 2821 Plant Street * Rapid City, SD 57702-0335
_________ 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: DB Vegetation Sampling

Lab ID: R08040284-005

Client Sample ID: AMS-04

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 (_)

RADIONUCLIDES - TOTAL

Polonium 210

Polonium 210 precision (_)

Lead 210

Lead 210 precision (±)

Uranium, Activity

RADIUM 226
Radium 226 MDC

Radium 226
Radium 226 precision (_)

8.3E-06 uCi/kg

4.2E-06 uCi/kg

2.OE-07 1
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

uC/kg

uCi/kg

uCi/kg

1.OE-06

1.OE-06

D 1.9E-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 21:57/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.

10 MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference.
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J•I~ ENERGY LABORATORIES, INC. * 2821 Plant Street * Rapid City, SD 57702-0335
1 C Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city(Wenergylab.com

i

LABORATORY ANALYTICAL REPORT

Client:

Project:
Lab ID:

Environmental Restoration Group Inc

DB Vegetation Sampling

R08040284-006

Report Date: 06/16/08

Collection Date: 04/20/08
Date Received: 04/21/08

Matrix: PLANTClient Sample ID: AMS-06

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

1.1E-04

1.3E-01

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 25

RMO-3008
RMO-3008

E909.OM

E909.OM

SW6020

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 (+)

4.6E-06

0.000092

9.9E-06

1
1

1

E903.0

E903.0

E903.0

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.
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R 7 ENERGY LABORA TORIES, 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: R08040284-007

Client Sample ID: AMS-05

Report Date:

Collection Date:

Date Received:

Matrix:

06/16/08

04/21/08

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 (+)

4.8E-05 uCi/kg

8.1 E-06 uCi/kg

2.OE-07 1
1

E907.0

E907.0

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

uCilkg

uCi/kg

1.OE-06

1.OE-06

D 1.3E-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 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

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.
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ENERGY LABORATORIES, INC. * 2821 Plant Street * Rapid City, SD 57702-0335
____________ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citvy(energlab.comJ

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.OE-05 uCi/kg

0.000012 uCi/kg

2.OE-07 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

1.0E-06

D 2.1E-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 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.
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M FR ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
___aa______ 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: R08070287-001

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 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 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
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A ,ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702

_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid city@energylab.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 (_)

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.OE-05 uCi/kg

6.6E-06 uCi/kg

7.7E-07 1
1

E907.0

E907.0

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

uCVkg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCikg
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 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

. 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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I'LOjPJ ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
MTMToll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv(aeneravlab.com

F

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: DB Vegetation Sampling

Lab ID: R08070287-003

Client Sample ID: AMS-04

Report Date:

Collection Date:

Date Received:

09/30/08

07/14/08

07/15/08

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 (+)

Lead 210 MDC

Uranium, Activity

RADIUM 226
Radium 226

Radium 226 precision (+)

Radium 226 MDC

-2.7E-06 uCi/kg

4.2E-06 uCi/kg

U 7.7E-07 1 E907.0
1 E907.0

9.OE-06

9.6E-06

2.1E-04

1.2E-04

1.9E-04

8.4E-06

9.3E-06

5.2E-06

6.7E-06

uCVkg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCVkg

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 16i34/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.

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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I"jgf 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: 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 (+)
-8.8E-07 uCi/kg
5.7E-06 uCi/kg

U 8.8E-07 1 E907.0

1 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

uCikg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

1.0E-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

1

Report

. Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maxdmum contaminant level.
ND - Not detected at the reporting limit.

U - Not detected at minimum detectable concentration

Page 4 of 8



IP 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 citvy(Denergylab.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 (+)
2.1 E-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 (t)

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.OE-06

uCi/kg

uCilkg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCitkg

uCi/kg

U 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 02:09/eli-c

08/11/08 09:35/eli-c

08/11/08 09:35/eli-c

08/11/08 09:35/eli-c

Report

. 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 8



I Y ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
1 4 Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv@eneravlab.comJ

LABORATORY ANALYTICAL REPORT

Client:

Project:

Lab ID:

Environmental Restoration Group Inc

DB Vegetation Sampling

R08070287-006

Report Date: 09/30/08

Collection Date: 07/14/08

Date Received: 07/15/08

Matrix: PLANTClient Sample ID: AMS-07

MCL/
Analyses Result Units Qual RL QCL DF Method Analysis Date / By

RADIONUCLIDES
Thorium 230

Thorium 230 precision (+)
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

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

uCVkg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCi/kg

uCikg

1.OE-06

U

2.OE-07

1

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

RADIUM 226
Radium 226

Radium 226 precision (t)

Radium 226 MDC

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 6 of 8



J5 - ENERGY LABORA TORIES, INC. * 2821 Plant St * Rapid City, SD 57702
~ Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv@eneryvlab.comJ

LABORATORY ANALYTICAL REPORT

Client:

Project:

Lab ID:

Environmental Restoration Group Inc

DB Vegetation Sampling

R08070287-007

Report Date:

Collection Date:

Date Received:

09/30/08

07/14/08

07/15/08

Client Sample ID: AMS-BKG Matrix: 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 E907.0

1 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

1.0E-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

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 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 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 7 of8



r ,ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702

_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid cityv0enera vlab.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:

09/30/08

07/15/08

07/15/08

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 (±)

Lead 210 MDC

Uranium, Activity

RADIUM 226
Radium 226

Radium 226 precision (+)

Radium 226 MDC

1.2E-05 uCi/kg

8.4E-06 uCi/kg

8.4E-07 1
1

E907.0

E907.0

1.7E-05

1.5E-05

3.3E-04

1.3E-04

2.1 E-04

9.4E-06

8.1 E-05

1.2E-05

7.4E-06

uCi/kg

uCi/kg

uCVkg

uCi/kg

uCi/kg

uCVkg

uCi/kg

uCi/kg

uCi/kg

1.0E-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

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.

Page 8 of 8



I"jF7 ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
_Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid citv@enervilab.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

ND

ND

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 (_)

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

pCilg-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCilg-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

08/09/08 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



ýw ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
W 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: 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

pCifg-dry

pCi/g-dry
pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

pCi/g-dry

0.01

0.007

10 SW6020 08/09/08 04:50/eli-c

10 SW6020 08/09/08 04:50/eli-c

U 0.1

U

1

1

1

RMO-3008

RMO-3008

E909.OM

E909.OM
E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

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

. 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

Pagc.2 of 3



f 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.comF

LABORATORY ANALYTICAL REPORT

Client: Environmental Restoration Group Inc

Project: Edgemont (Soils/Air filters)

Lab ID: R08070463-003

Client Sample ID: DBAT-03

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

ND

ND

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 (+)

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 08/09/08 04:54/eli-c

SW6020 08/09/08 04:54/eli-c

RMO-3008

RMO-3008

E909.OM

E909.OM

E909.OM

E903.0

E903.0

E903.0

E907.0

E907.0

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 3 of 3



ENVIRONMENTAL RESTORATION GRP
ATTN: 'kEN 13AK'ER'I,
8809 WASHINGTON NE
SUITE 150
ALBUQUERQUE, NM 87113

Radon Monitoring Report

Alce,. No. ooo o
LANDAUER

Lahidauer, Inc. 2 Science Road Glenwood, Illinois 60425-1586
Telephone: (800) 528-8327 Fucsimile: (708J 7ý5-7048

".AREA
Detector Detector starting Ediang . Field Data I C rbdmoia Exposure Avg. Radon GROSS COUNTED BACK LOTNumberw DTypeo Slolen Eding p~ldt-doys 4, Con ,.pCl/I'STye DCOUNT (SO MM) GRND NO.

"73.,4S'" DRNF 01-FE1"-08 17-MAY-08 RN-1 i:,,O. 198 37.2 A 38 T33'05

E~~LIB"I' "'Cro 37l, 37.2EVO.7 A 2.3 T336C

DAS EX POSEDi-V' 10'. 6-, r

."730146 DRNF 01-FEB-08 17-MAY-e8 0 HV• "T4, DA.j 2 
.28',' 703, 0,,. 7 158 37.2 A 2.38 T33605

-GALl I AC 37, a 0E - 8"0

4730148 DRNF 01-FEB-08 17-MAY-08 HV1D-IEL1ET t:4'28 , 44.9 0 4'4' 133 37.2 A 2.38 T33605
CA~l8 FAT'7 I8STDDE*V" 8,, ý7

DAYS E'YPOSED-'-"-r-,,Q

47'3014q 5RNF 01-FE--08 17-MAY-08 102.9 0N.. 0 190 37.2 A 2.38 T33605

ýCA -l~E. ACT7 5ý TD'E
DASEP06SE'BW i0b/<

473C50 DRNF 01-FEB-08 17-MAY-08S I HV)-:2'-SENCER! W/TLI t 10' 71.3 07 159 37.2 A 2.38 T:336055
CAILiBACT 37- 8 T E 7 9

DAYSEXPOSED 1,06 i-

47-0169 DRNF 04-FEB-08 17-MAY-08 i'H-A4,.'DEWEYIWIOT ',1"630,' ý""' 298.8 9 381 37.2 A 2.38 T33605
CALL'S FA~CT= 38.1STEr
DAYS 'E,-,)(PSED '10.

4730170 DRNF 04-FEB-08 17-MAY-08 HV-3' BEAVER CREEK W/TLD 1650. 279.2 .2 362 -37.2 A 2.38 T33605
CALIB FACT=.38-. 'STD DET-= .; ;
DAYS EXýPOSEb- 1.03 .

0 02 0

OR'S At'1453i' 21-IUN-0 1'o U~ PAGE I OF 3



ENVIRONMENTAL RESTORATION GRP
ATTN: KEN BAKER
8809 WASHINGTON NE
SUITE 150
ALBUQUERQUE, NM 87113

Radon Monitoring Report

Acct. No.

LANDAUER
Slijonoauer, Inc. 2 Science Road Glcnwood. Illinois 60425-1586

Telephone: (800) 528-8327 eacsimile: (708) 755-7048

4' AREA
Dotecimor Tetoa Dtineing Ending aOe Enponure -I Avg. Radon GROSS COUNTED BACK LOTDetecor Dtepor Staring Ean in~ r ia at conimern exrI ds-ra Con.pCOile Ti COUNT (SO MM) GRND NO.

4730199 DRNF 1 1-FEDB-08 17-MAY-08 RN-_3'144•, -56.6 , 2. 7 3"40 37.2 A 2.38 T33605.

CALIP. FACTi= 38`10 STiD DEVý= i5.1

DAYS EXPOSED;,," '96
,.147"3200 DRNF 11-FEB-08 17-MAY-08 RN-6 1145.. 2" 283.3 : _ 66 37.2 A 2.38 T33605

e"CAL 1'0,,FAiC.T="i*38 A,' výTDE 15'-Z
,DAYS 'EXVPOE; 96- iq ,,.

47302012 DRNF 11-FEB-08 17-MAY-08 RN-,I 1517- - 231.9 , 2;4 316 37.2 A 2.38 T33605

-CALI B FACT=.78 STDDEV 56D

4730203 DRNF 12-FEB-08 17-MAY-08 RN-7,, .1810 -, 317.4 i -31 399 37.2 A 2.38 T33605
CALI•.. .T. ., ST'O T, 0Ev- . ,i5 0,
DAYS-EXPOSED. 95

47,30 204 j RN F 12-FEB-08 17-MAY-08 "N',54 i .2836 2 3. .8T30RN.-, 54," wA, 24. "2 777-T.2 A 2.38 T33605

*CAL.~,AT 14i-STD-EV,.
DAYS' EXPOSEg 1~

413022.1 DRNF 01-FEB-08 17-MAY-08 BKGD-ANDERSEN" W/TID i7.ý; 175.4 1 261 37.2 A 2.38 T33605
CALIB FACT= '317.9 S'TD, E'V-6
DAYS EXPOSE6D "1,06

4730222 DRNF 01-FEB-08 17-MAY-08 BKGII-ANDEBS E-'•W/LUD-75 153.9 1.5 240 37.2 A 2.38 T33605
,CAL'I B FACT',,= 37' 'bT7 D9 ST ,,O6'V 5..

DAYS EXPOSED. I 16 "1'

10 W T ®
0,0. Release. 'PronelstS." dooropi~ a O te~n iind

DRB AI~2453 .23-JIUN-Q0 1 -JLt--0

07

PAGE 2 OF 3



ENVIRONMENTAL RESTORATION GRP
ATTN: KEN BAKER
8809 WASHINGTON NE
SUITE 150
ALBUGUEROUE, NM 87113

Radon Monitoring Report

Acct. No.

LANDAUER
,Lndaucr. Ini, 2'Sbicnce Roaid Ghcnwood, Illinois 60-125-1586

Selephone: (800) 528,•8327 Facsimile: (708) 755-7048



I

ENVIRONMENTAL RESTORATION QRP
ATTN: KEN BAKER
8809 WASHINGTON NE
SUITE 150
ALBUQUERQUE, NM 87113

Radon Monitoring Report

Acct. No. toIOl

LANDAUER
Lmdfuer. Inc. 2 Science Road Glenwood. Illinois 60425-1586

TýIcphoqc: (800) 528-8327 FIicsimile: (708) 755-7048

Deteo DAREA
DetectOr Detector Stateng Endate Field Data ) Comments pv.a Radon GROSS COUNTED BACK LOT

Ways COUNT (SO MM) GRND NO,

4729620 DRNM 17-MAY-08 17-JUL-08 - LESS TRAN ,IDICATED VALUE, * 30.0 4 0'. 71 37.2 A 1.27 T33604

RN-06.

CALIB FACT=- ,3.6. .
DAYS EXPOSED4 " 61

4729621 DRNM 17-MAY-08 17-JUL-08 RN.m2 35.1 0.6 83 37.2 A 1.27 T33604

CALIB FACT-= 36.6 'ýSTDODEV• 1,1'.O6
DAYS EXPOSED,. 6i.

4729622 DRNM 17-MAY-08 ;X-JUL-08 RN-01 31.2 0.5 79 37.2 A 1.27 T33604
11, Ctc.;,A fo CALIZB FACT"-- .'36 , S,6 B•E " ~t.••,,

r~6bfdmrDAYS EXBE~ 63SO0V1.
(aqý- VRF 1)O

4729638 DRNM 17-MAY-08 17-JUL-O8 *. - LESS THIAN 'I'NDCA•TED' ,'VALUE, * 30..0 0.8 63 37.2 A 1.27 T33604

ýAMS-01 DANIELSý , '=
CALIB FACT'3ý.6 6
DAYS EXPOSED. "61

4729639 DRNM 17-MAY-08 17-JUL-OS * - LESS THAN I NI, CATEp VALUE, * 30.0 0 0.5 67 37.2 A 1.27 T33604

AMS-O DANIELS - ' . 1,'
CALIB FACT= 36.6.
DAYS EXPOSED;- 61 • "

4729640 DRNM 17-MAY-O8 17-JUL-08 *- LESS THAN I1ND'ICATEfD VALUE * 30.0 *K 0.5 74 37.2 A 1.27 T33604

RN-03 '

CALIB FACT= 36.6

DAYS EXPOSED,; 61.

02 3 C4) J5) TI
o'C, o' ~ pFl ti.oui J18 Rn'yrloo Ditto' I at6,necalyvod
VVG A2is5ot 11-AUG-O OS0-AUG-OS PAGE I OF 3



Radon Monitoring Report
ENVIRONMENTAL RESTORATION GRP
ATTN: KEN BAKER
8809 WASHINGTON NE
SUITE 150
ALBUQUERQUE, NM 87113 Acct. No.

LANDAUER
Landouter, tnc, 2 Science Roeid Glenwood, Illintis 60125-1586

l.lephone: (800) 528-8327 Facsimile: (708).755-7048

Detector Detector Starting Ending Field Date I Comments
Number Type I Date Deoe

AREA
GROSS COUNTED BACK LOT
COUNT (SO MM) GRND NO.

4729647

4729648

4729649I
4729653

4729654

DRNM 17-MAY-08

DRNM 17-MAY-08

DRNM

DRNM

DRNM

17-MAY-08

17-MAY-08

17-MAY-08

17-MAY-08

17-JUL-O8

17-JUL-08

17-JUL-08

17-JUL-08

17-JUL-08

17-JUL-08

RN-07
CALIBl FACT=3-6.'7 570bEV= 1,04ý
DAYS. EXPOSED- 6,1

AMS-BKG ANDERSON.
CALIB ,FACT= 36.6 5, S EV ';3
DAYS EXPOSEDo t 6

* - LESS THAN ,INDICATED;VALUE',' •,:
AMS-BKG ANDERSON "
CALIS li:ACT= 36.6
DAYS EXPOSEDZ '61

AMS-04 DEWEY
CALIB FACT•. 36.6 ST7 EV- i 0
DAYS EXPOSED; 61

* - LESS THAN INDICATED VALUE',
AMS-03 BEAVER CREEK RANCHN. .
CAL!D FACT= 36.6 .
DAYS EXPOSED*, 61

AMS-06 ScHOOL .,
CALIB rFAT= 36.6 STD ýDEVp ie 65
DAYS EXPOSED: 61

92 37.2 A 1.27 T33604

78 37.2 A 1.27 T33604

68 37.2 A 1.27 T33604

83 37.2 A 1.27 T33604

67 37.2 A 1.27 T33604

90 37.2 A 1.27 T336044729655 IDRNM

0 T 5
D .C . R e t e a 2e I p r aio a 9 m, I R ap e t O n to 1 , -Da t eA o le e d

VVG A21500 11 -1AuG.-o405-AUG-08 PAGE 2 OF 3



ENVIRONMENTAL RESTORATION GRP
ATTN: KEN BAKER
8809 WASHINGTON NE
SUITE 150
ALBUQUERQUE, NM 87113

Radon Monitoring Report

Acct. No.

I LANDAUER
Lendauter. Inc. 2 Scicnce Roed Glcnv.ood; Illinois 60425-1586

'rTephonr:: (800) 528-8327 Facsimile: (708) 755-7048

AREA
Detector Detector Starting Ending Field Data I Caroments Exosure Ag. Flacon GROSS COUNTED BACK LOT
Number Typo Date Dale n COUNT (SO MM) GRND NO.

4729667 DRNM 17-MAY-08 17-JUL-08 * LESS THAN INDICATED "VAUIE'1." * 30.0 * .5 65 37.2 A 1.27 T33604
AMS-05 ENGILEBERT -
CALI-B FACT= ,36.'6.
DAYS EXPOSE'D' 6' 6 ,

4729668 DRNM 17-MAY-08 17-JUL-08 '* - LESS 'THAN INDICIED'VALUE * 30.0 * '0.5 't 67 37.2 A 1.27 T33604
-AMS07 'NECK . -,
,,CALiB. FAT= 36-,6 "
'DAYS EXPOSED;' '1 .

1729669 DRNM 17-MAY-08 17-JUL-08 L r LESS 'THAN IND.ICATED_ V11A UEý., * 30.0 *". 6.s;, 56 37.2 A 1.27 T33604
RINJ-08
TCILI R FiACT"o. 36.6
DAYS EXPOSED; . 61_4

4729673 DRNM 17-MAY-08 17-JUL-08 * - LESS THAN' IN DICATE D VAU• E' * 30.0 , 0.15ý 68 37.2 A 1.27. T33604.

CALID FACT= 36.,6 ̀ ,, 6'
-,DAYS EXPOSED,: 61

4729674 DRNM 17-MAY-08 17-JUL-08 RN05 49.9 0.8. 98 37.2 A 1.27 T33604
CALIB FACT= 36.7 STD DEV=O 10.•1.,
DAYS EXPOSED: 461.

4729675 DRNM 17-MAY-08 17-JUL-08 * - LESS THAN INDICATED VALUE * 30.0 *\ 0.S, 68 37.2 A 1.27 T33604
AMS7 02 SPENCER
CALIB FACT= 36.6

-DAYS EXPOSED: 61 .
___________________ _________ _____________________________ ________ I ______________________

0 02 T 0 0
O . acG , lea ae pro sc e lN o. 0Rpo rt DO te I D at h R eceived

VVG A21500 11-Auc-o0i 0b5-AU-G-08' PAGE 3 bF 3



Radon Monitoring Report
ENVIRONMENTAL RESTORATION GRP
ATTN: KEN BAKER
8809 WASHINGTON .NE
SUITE 150
ALBUQUERQUE, NM 87113

LANDAUJER
ILondnner. Inc. 2 Science Road (ilcnw.ood, Ifinoii 66425-6586

Telephone: (M0) 528-8327 FVnusirnile; (708) 7557048

Acct. No. 04iOO8

,+

Detector Detector Starting Ending Fiend Antv g Co .. e in r Av..'FladonNumber Typo Dat Date Filtaantmj Ca A 4 don

<4_6814I 1., DRNF 14-AUG-07 24-SEP-07 'BACKGROUND`zKEITH.ANDERSON' , 86 7• . " 0
•4&81,1• jDRNF 14-AUG-07 23-SEP-07 'RADON ;01-BASE W4ASH.,PILEi..- ;"-'o,2 o

.1I 4I RN- RADOI " -, 0 MIDDE E, ' _ I

1' 1.ý: , DRNF 14-AUG-07 23-SEP-67T SIDN E, ' G '+°E 3i0it .. ,
I,8116 IEIPGe2OPEN PIT.

. 4`6, DRNF 14-AUG-07 23-SEP-07 RADON 03 SOUT•H , bOARkObW PIT 48 n + i T

DRNF 14-AUG-07 23.-SEP-07 lINE t. +" I.: .
814V7 74AG0 DRD 4ME TTIN

q16.141!8;d. DRNF 14-AUG-07 23-SEP-07 -',RO'ADION 05 b'ANPDP• E"MINE N "AR 60 15ý

/4•814195 + ORNF 1,4-AUG-07 24-SEP-07 I.LDEATION 4. DEWE.YAT- N' r'fLS'

- .4 .7 2:I'

4 681'4Z21 ORNF 14-AUG-07 27-SEP-07 LOCQATIONý 3 BE`AVER ý1REEK RAN~CI-, o 0 1 .z
(NO, 6ILD' CObVE'R) O*''

Y+

D4a42 RNF 14-AUG-07 2ý7-SEP-07 ILOQATION, I .NW !DANIELS4 RANCH 43.'16, 10.j
4' 81t433' DRNF 14-AUG-07 27-SEP-07 I•OCATION 1 DULCATE• NW'D•ANEL 44"P2 1 0

RANR3H

468 k4:3§ 'RNF 14-AUG-07 27-SEP-07 LdCtATI0 7 'EK IANH' 475 ',S

z410,1440 ORNF 14-AUG-07 27-SEP-07 1BACKGROUND71kItTH ANDERSON *, 117.827

(9 CZ) C3) 0
4971" 'e(t~1J R'O

PAGE I OF



ENVIRONMENTAL RESTORATION GRP
ATTNI KEN BAKER
8809 WASHINGTON NE
SUITE 150
ALBUQUERQUE, NM 87113

Radon Monitoring Report

Acct. No. F ~oo8]

LANDAUER
Laauhatwr Inc. 2 Science Read Gicenood. liliirlas'60425-1586

Tcncphonc: (800) 528-8327 I'csimile: (708) 7.55-7048

Daltclto Delector Starting Endirng Field Ont I Comments EDasuma Ayg' Radon
Numbmr ly", Dale Date pCdl-0dao Corke. pCIll

4690837 DRNF 15-AUG-07 27-SEP-07 LOCATION Z-MRS SPENCER'S 93., ' 2Z
HOUSE

4..9838 DRNF iS-AUG-07 Z3-SEP-O7 'RAObN '07-WYOMING LINE 11-8 .;1 3.0

.4600839' DRNF 16-AUG-07 23-SEP-07 MIARC KOLLENBECK'S HOUSE 113.i " 3.0
RN'08'

4690840 DRNF I. 9-AUC-07 23-SEP-07 RADON' 06-ROLLFRONT AREA 114 I a 3.3

1ý90,4 1 DRNF 17-;AUG-07 27-SEP--07 LOCATION 6-OLD SCHOOLHOUSE 166 R 21.6

46,904Z. DRNF 15-AUG-07 27-SEP-07 LOCATION 5-PINK 2-STORY 93.. 2.z

HOUSE

1.Th W4 (7)

,YVG A1:305 05:-OCT-07 01 -OCT' 707 PACE Z OF 2



ENVIRONMENTAL RESTORATION GRP
ATTN: KEN BAKER
8809 WASHINGTON NE
SUITE 150
ALBUQUERQUE, NM 87113

Radon Monitoring Report

Acet. No.

LANDAUJER
Lnawauer. Inc. 2 Sciencý koad Glcnwo~d. I~linoig 60425-1586

Teehoe (8l00) 528-8327 (~hiu 708)'755~74W

-V'VS- - 2138o 04-MAR--081 .D , 7FEB3-06
PAGE 1 OF 2



ENVIRONMENTAL RESTORATION GRP
ATTN: KEN BAKER
8809. WASHINGTON NE
SUITE 150
ALBUQUERQUE, NM 87113

Radon Monitoring Report

Acct. No.

LANDAUER
Landauer, Inc. 2 Science Road Glenwood. Illinois 60425-1586

Telephone, (8006) 528-8327 raecsimile: (708) 755-7048

r C I C C

OlCeclOr
Numboer

Deetor
Type

Sta,rtin
Date

Ending
Dale FI~1s1flafe3 Cnrnmenls Exynsralre AC a. Pidae

- I I -i

4.7,i 21642"

47,12,64-

47126,44

DRNF

ORNF

DRNF

DRNF

27-SEP-07

23-SEP-07

23-SEP-07

23-SEP-07

Oi-FEB-08

1 1-FEB-08

01-FEB-O8

I1-FEB-08

RN-06

RN-L02

A

196"'4

19~
0

.A

.C 1 . P
3
d

(4) C5)%
OCQ Rnalnnh precenathq F ltý-daol

VVG A20380 64-ýmAR-l0ii 15--Fb-081 PAGE 2 OF 2



Appendix C

Radon Flux Measurement Documentation



ERG Radon Flux Canister Data Log
Site: A"7 -12,1-1

Page: I of

Location
Number

Canister Deployment Date Deployment Time
Number (mmlddlyy) (24:00)

Retrieval Date Retrieval Time
(mmlddlyy) (24:00)

NoteslComments

1 22 el 01' ,u /C'

3 0-7 :O'32

6 09."'3 pq"4

7 /000-150_____________

8 6 1 9c A14- is-A

11
12
13

14

15
16
17
18
19

20

21
22
23
24

Environmental Restoration Group, Inc.
8809 Washington St, NE ' Suite 150
Albuquerque. NM 87113

ERG Radon Flux Data Log
(505) 298-4224

www.ERGoffice.com



ERG Radon Flux Canister Data Log
_Page: I of

Location Canister I Deployment Date Deployment Time Retrieval Date Retrieval Time 1
Numberr NumberJ (mmlddlyy) (24:00) (mmlddlyy) (24:00) NoteslComments

1 q1 ,0/2E/7 08.'-1 oq/..;*, /0.0 . ,em-g0l

2 5" oo////49/ 0/27/o. l 1A, - Agkj

3 ?1 09/7eo*7 04.'01 Wh;nV,7 14o ,-., ??

6 oq/.4/ur tots, X1/CP/. ?/S______

L8f L I 410?//O /)74'V o /I: ? Z-&

8 fe 9/ 7 '"124 " -~'s efA-30

9 5 o/~, ro 0517/zI... "..7
10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

4 •

Environmental Restoration Group, Inc.
B809 Washington St. NE * Suite 150
Albuquerque, NM 87113

ERG Radon Flun Data Log
(505) 298-4224

www.ERGotflo.ocom



Radon -222 Canister Chain of Custody Record page / of /

Facility is
Pile or Stack Name 7Jfs
Area of Pile or Stack t.i ,
Field Representative t'f. waO'E.L.

flnnv~ ntl/lnrtnrvat Recnrd

Deployment Retrival
D ate 4/2Cb 'ý -IAl,
Rel. Humid. 3; : " +1' -I --i
Bar. Press A. .
Temp. (F) '- / (F 5.,11 tI-St -40 'F 4 .3

- w -•* ,. '...n . .- -L.

101
102

103

104

105

108

tog1100

112

Location
ID or Coordinates Canister Deployment Retrieval

Descriptio North East -umber Time By Time B y Comments

AVO Zt 'I t 1t.alwn 1i114So.l~ ...... 4 5 R C OA~, 9,z.

PFA I gs? kiftl.k161 oavOl z 0.3VL I\.~.. 09.~2.. 4 ..
e A- j 4LO.11. 411 1.-S~ f33 (I so ____1_____________09._____q_

PC______ 1'Inf.'I ."M k..63. V i OqS~ 4. a'.. 4-
Q CSs 3w Ij.-- eelnISD.6 00 01"8j

PLO-~5 W-1 14815.ir 'l5q~~r. qe 0 ___ 1.,.___ ___________3___________

IZC. A N L1 qL u [I.be r gqqs~ro4 q o ies -4 09,4

11FA- M3 4%1113 LL r, Bto jj o 3 issvs 100___________________________

9CA -vo ilqmi-i- 351 jS0'2.j5 1i. S±
_ _75S_ -- I

Custody Transfer Record
Itemos Reliquished Date Time Accepted Date . Time.ýa44

/I- /00 1-;'lz. iio41,11-f ~ -__________





Radon Flux Measuremenis

, ' .... ,I,0/ N.2 IOOS.I) , iL Ln2!

~I6L _ _ _
3 i- # z i_ __

/7 'L 2-. _/_

o'k ct\4-v,,- yt 17i5s



/- AA '- 's,7Z - (Po

fadon FILux MeauSrlcenOllS

---e, 7- 04- (-

I I I
1), "y JR-i-

Co don I ~ L7'2:1 :: Li~:2~] .~1z.:,. ~

M7$/ ,1,, Zzz /•o ~ ••,, ___o / iZ z . ___( ____-, _

LZL f"- ~.• 17-275"q,,do; O/.• /fl/Q Coo /h i ,pl 2L ______ ___ __

:--z .- 1 IW D I~' D _Io _ _lz ,_•4 ' _l t z.• _ _.1 z . - _ _ _ .
7 -2/z •!,,!• fr7p,•,,lo qkA• ,#, ~',/,I~ '.4 J j2 .$ z.7( --_-i o_

.__z ,I,,_•_ - - - ý, .. /7_

L2 ~ ~ ~~b1j 6q/a 2~z/ 4 2 1010 ____

~~Ha 12-1/e /636~(50 f Oio~ /2 _______

Jj~4//~)IL /JSCJ /.~__ _ _

IILd, o:4 q9- 164 rj .- __ _ _

;L42 7Jl 4/16/0 -3- 10- Ir.
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POWERTECh (USA) ONC.
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APPENDIX 6.1-B

TVA GROUNDWATER DATA



Table C-I. Historic Water-Quality Data From Well #2

..... VIV 1011193 11618 ..... 71118 ..... .... l ... I ....... 71&18 ....... 4 ..... ..... l ....
A (rn,(< ) 200 220 218 220 21. 210 220 242 220 218

Ar001 (,g)<.O <0O <0005 005 <0O 005 0 <0005 0021 <0005 <0005 <0005

Bler it- e- HC03 (5g33.) 171 229 238 220 21B 210 220 242 220 218

C<]¢3«<3,<•.L1 so 60 as 91 64 63 46 49 . so 50
Carbonate 3ing/L) 30

Cn<o06A<0, 0alanc 395 .578 08 288

Chlorine (m0.3 16 5 5 10 30 9 t0 a 31 30

Conu r t Iny 3u1ho«) 450 1525 -30 1475 1W20 1505 1590 560 1570 1750

hardn• (mp,3.3 003 233 234 226 220 240 304 190 192 192

Iron (.,g-. 034 040 005 0.32 048 64 0o5 008 13 .19

«-d (<l]L) 0 <005 5 000 <0005 <0 00 <0005 0000 05 <<0005 0M5 <0 00

Ma
0
g*<3 (ing&L) 19 20 16 20 22 20 16 15 15 16

M<g<« («43L3 0.34 03 0.28 0.3 0.1 0.25 0.15 0.3 009 009

93tt<geti 3n03.) 3.5 <0o 021 0.33 <0. 040 015 <0 1 39 0.94

pH 0 2 7.74 0.57 0.67 7.89 716 7.69 7.78 708 0.63

PIspl3e 33l.) <003 <000 <0 03 <0 03 003 0.08 0009 0 000 004 <003

P.m--u. (m«
8

L) 16 15 166 36 13 3016 Is 14 14 14

R.d-um 22n6 (pC033.) 1.04 1.26 009 05

Sh,«,Iw (.rW'L) <003 297

S111- 6,,glL) 7.3 444 <3 94 6.42 0.6 <2 92 8.7 9.73

S-U-« «g'l) 288 26M 253 26, 28D 244 30M 300 297 330

S<3fate 3<3033. 604 415 536 556 556 626 580 582 504 50

Tota1 D0I v3i So<3 3ngWL) 1333 1030 1004 1039 302 3000 1038 3062 3030 3004

Tot<lSupeded SoiHds (m. L) 3.6 S <I <I 22 <3 <3 3 5

0n,<uo (<gL) 000 3.6 0.4

Vandium 3<303) <005

ZW (mWQ 003 010 <00I <001 <001 <003 0 03 <003 <003 <0.005



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 (mgIL) 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-3. Historic Water-Quality Data From Well #8

-1y... I / 79 W... 9/...... . . i ./..98.. 4 .I M .1981 ..10/191.. . .1982 [7161982 4111983 ./1.7/984

Alklinity IMS/l ]70 0 10 lot 16/ 182 P76 184 170 194 178 177

A-1, L <001 0 <001 <0 005 <9 M 0.005 <0005 <0005 <00 <9005 <0005 <0.005

B/<
7
rbole ., HCO3 (Iýpj) 207 0 195 181 166 182 148 IB4 170 1/4 178 177

oo.• , l<I 0 <1 0 0 0 0 0 0 0 0 0

52 0 5M 52 74 79 55 55 59 M0 54 60

0 0 12 0 0 0 28 0 0 0 0 0

Caod./Antn Balae-(%) .6C.7 0 64.1 0 0 0 0 0 0 0 003 3.71

(.*1.) 16 0 16 9 9 12 12 13 /1 85 12 12

C«d -,<I/</y (/«ho) IM7 0 .300 145( 1430 1375 1400 1380 1425 1390 1300 /410

I-rdt (<VtL) 233 0 243 229 264 216 2/I 220 248 232 260 260

I- (rg/L) 0.71 0 013 025 046 0.26 015 03 025 0.17 026 0.25

Lend (/,Ll <0 00 0 <000 <0005 <0005 <0 <0 005 <0005 <0005 <0 005 <0005 <0 005

M ýgll_) 25 0 24 25 22 22 Z5 23 26 22 24 26

M0.w1 (1.on') &l. 0 008 00 0.23 009 007 0.13 7.14 008 000 0./

Nlre •. 2.9 0 029 0A 0.1/ /02 0l 123 024 <01 081 0.17

pH 8.5 0 83 7.8 7.74 795 8.08 7.59 7.62 737 7.74 7.64

Ph-plte (/ag(/L) <001 0 <0.01 <003 <003 <000 003 003 <103 <003 003 <003

N,-- (mWL) 18 0 19 16 1/09 to 14 18 l9 17 to 17

Radi<l-226 IpCVL) 0 1.9 0 0 0 0 1.27 0 1.37 1.44 0 1 6

S<leiu ilL) <001 0 <00l 0 0 0 0 0 0 0 218 0

Si11- (.,a.) 60 0 4.9 36 < I 8.1 10.7 7.5 <2 58 607 7 23

Sodiw- <VI.) 2"77 0 265 226 215 232 245 210 218 253 2l8 242

Sulfae (<qI.) 640 0 616 4M0 504 536 488 S20 520 514 520 530

ToIa D0ssolvd Sodt (<VtL) 11J0 0 110 M1R N42 972 574 904 _M4 004 860 947

T-al Susplended So0 (h/<WL) 48 0 0.1 I 2 4 I I 2 <I < 5

U-..0 0 0 0 0 0 0007 0 0T 2.2 0 I

V Ih.nl+VtO <000 0 <0.0 0 0 0 0 0 0 0 0 0

201< (rnt 00/ 0 0.0/ 0.005 <001 <00/ <001 00/ <003 <001 <0.03 <000

0



Table C-4. Historic Water-Quality Data From Well #13

..... I. ] 8/../.... /.......9 I....1979 ... /..98 [ ....... I ..... I ........]I0../... / ... /.. I ......... [ ......41 .

Alktallnty (ntg//l i00 170 180 176 /6 167 183 /69 196 168 172

Amsel, ( f/L) <00o <0,01 <00•5 0009 <0005 <0 005 00 <0 005 0005 <0 005 <0005

Fo-,nrbo-te as HCO3 (.to/l) 171 207 8 176 166 0 67 / 169 196 16/ 172

C</1ht1- /ntg/ go U4 66 102 103 67 70 68 65 67 6.

C-1--ln e (rg/.) 12

C.tUo.9A.t/o Bala.tt /%) .586 54.7 4.84 3.57

Chlori-e (ntt/L) 16 14 9 9 /2 It 9 11 '8 11 11

Ctdurt/t</ty (u--td) /200 / 100 1290 1400 1275 1300 /280 /300 1310 1280 1275

hatdt (m<oL) 284 304 298 248 262 264 26a 268 274 266 276

Iron <to/[i /01 1.38 43 8.1 1.18 06 2.3 L6 65 1.2 1/62

Letd (ntgtL) <0.00 <00o0 <0005 0 07 <O 005 <0005 0O08 <.005 <0O05 <005 <0 005

MagotMt {/rlo) 29 29 34 23 25 28 26 27 24 26 25

Manganro (rg/L) 0 13 009 0.14 0.45 008 009 013 0.15 O/ 009 0.

NLrtgett (,%/.) 0.78 024 <0 . 069 <0.1 <O. 0.52 01/ <0 1 094 028

pH .1 R21 7.69 0.79 7.94 7.86 75 7.48 7.55 7.75 763

Ph-pse tcrt•/o) <00/ <001 <0 03 0 .w 009 003 003 <003 003 703 <003

potassiumt(n//L) 15 14 14 1V2 15 11 16 15 /5 15 15

radhtt 226 (pCI//i 2,/ 201 2.98 2.37 1

SO-/ttr <to/L) <00O1 <00/ 199

S111- (tgL) 64 66 24 7. 65 /0. 7.5 <2 7.1 7.4 7.85

5hltt / I21M.I 2-0 /09 4 4 585 /- 1S 102 184 207 /IN 205

Stt/0<. /rtto/t/ 56g 480 40 4g4 480 468 500 472 402 400 480

T.tat Dl/lved So//ds (r/tLt 1006 882 95/ 936 854 912 862 836 842 792 870

Totnt Sopnodtd So/tlis (t tI. 0.4 OA lo I 71 4 3 2 2 1 1 6

Uraniut no/0i 0004 00 2.5 I

V.ttdlut (.tOL <009 < 05

Zin/ (msoL) <001 <001 003 03 <001 <001/ <001 013 <00 <073 <0000



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 (mg/L) 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-6. Historic Water-Quality Data From Well #18

Alkahflo.ty ( .g.) 200 238 202 180 192 MS 184 190 214 I84 182

A- (,<0 01 <0 01 <0005 0 005 0005 <0 005 <0005 0018 <0005 <0005 <0005

«B1..b-o GW , H( nO3 (,a.) 8 202 180 162 195 184 590 214 184 14Z

Pý-•, (.,Wt.) , I < I

Ca1,l1i-mglL3 31 39 35 44 53 38 30 19 40 38 37

C-nro«.a (OMp.l 24 60 30

Catlo.,A2,lon Ifl.e 00) 175A 759 2.69 2.47

Colde..<l.«o'LI 14 00 13 13 12 I1 12 12 8 ]z I3

Cmod o.nIIlty Im<1«.) 1325 1300 1420 1370 1375 1410 1350 1400 1300 1420 1410

h.rdl,.ral) 142 139 13 113 138 140 140 124 141 140 135

742gIL) 040 1.25 I 4 2., 1.34 10 I.4 1.3 26 2.0 145

I..d (<4/I.) <0. <005 <0005 <0005 <0005 00 005 <03005 <0005 <0o005 <0005

Mnoe<Iu,(rlan/1.) 12 10 155 12 13 14 13 7 12 14 13

M.".",_ o,.,I.) 0.15 005 000 O 0.I0 007 007 0060 0,12 0.04 004 000

Nilngc, (<./•1.) 0 R7 028 034 035 0 39 0.25 1.4 036 <0. I N0 042

pH tA 83 788 7.9. 802 7.82 7.77 781 7,69 .859 7.75

Pho)ýpho- (l,,oTj) <001 <001 <003 <003 <003 003 003 0033 003 004 <I003

6Pon. (,3gI.4 10 11 9 9. t0 I 12 10 9 10 9

Radio 226 {pCII.) 0.00 187 4.44 1.21 2.2

Radi, 226 (pCi lJ 0.57

5<1<1.l (<igI.) <0to1 <0.01 279

SIlIo, {n.}l64 5.6 3 <I 7.4 2.14 64 <2 7.5 7.4 7.85

S«Il<u, <.1 281 325 287 263 266 280 252 137 287 209 280

Sulr<,< (<.40.) 525 510 538 504 408 520 510 520 530 506 50S

Total 00,nvId So.id raft-.) 9M0 i11i 920 948 974 898 876 906 922 W08 520

TotlS.,,JInd olis I -a.g)l. 36 0.4 I 3 4 4 2 2 2 1 5

U (<, « n, 1 4• I) 9 0. 0 0.0 60. 8

VZ d(,A.)I« (<0 .J ) <000 <0 05

Z0,<r (<.40.) 0.0) <0.0) <0.005 <001 <O0.0 003 <0.01 <0 03 <0.01 <000 <0008



Table C-7. Historic Water-Quality Data From Well #42

A. ..y. WI8.797. [87I7...9....II7..790 ... I[..... 4I ... I 7 ...... IW21/11 ........ [I4 2 3 7/270 .... I........

Alk.1,hIty (7•/0.) 180 180 IN0 In8 189 192 179 186 204 188

A00 <0 07 <0005 <0 O0 5 <0 00S M005 00 <000 <0005 0025 <0 005 <0005

B.. - - - HC03 (0 g /.) 171 195 I98 I88 165 192 179 186 204 188

C acium. (<ng]. ) 47 49 39 48 54 M8 30 36 42 37

C . ý o. . 2 4 12 2 4

C7<0 orA<<o n Ba1.- e 1%) -75.1 -75.8 0.33

C hb - {(,< g .) 14 14 12 9 71 12 77 12 10.5 12

C o-d--tivhy (Iho-) I250 1200 1400 73M0 1380 1400 1365 1400 1375 7400

hard«,< (</85.) 738 M47 142 740 82 144 140 148 746 164

I«,7 ( ng•0 .) 0 7 063 025 1.5 042 055 04 05 0o 4 0,38

l.74 (m«0 . ) <000 <005 00Z6 < O(5 <0 005 <0 005 001 <0005 <0 005 <0005

M 27< <um (n7<70 .) 5 0 16 13 13 14 13 13 13 77

M aopa.'* - (, gn t7 0.12 0 07 0 w8 O 2 0 7 0 08 00 0 -2 0 09 0 09

N i t.<o<</7 gl I.) 0 52 0 05 0 38 0 28 0 17 <0 7 0 4 0 13 <07 0 8 4

,H 8.3 84 786 706 8 7.79 7.67 786 7.68 7.92

phn<hl e 7 top. ) <0.07 <007 <003 < <03 <0.03 003 <003 003 <003

P/,In<h,< . 7 •tI)'0 70 10 94 70 9 12 70 70 70

Rad h,- 226 (1
7
C/1L) 51 37 4 82.62 80.33

5<0n7«,, 7<,g].7 <007 <040M 277 i

SiI7«- (.rge.) 64 58 3 1.7 66 481 7.5 <2 7.5 8

5 odium 7 na'7. ) 274 286 02 8 260 206 2n0 252 264 283 276

S,0l fat (0.. L) 525 560 576 584 498 520 520 520 514 516

T oa,7 D/•l«ed 0<7 ] d<(g/L7 9S4 1033 820 904 004 910 906 903 916 88

T o-a1 S upe,. ded Soids 7L/ 40 5.2 2 8 2 I < <7 <I

U7 f<0 < 7 u<87.7 7 0 0 2 13 6 72

V . - d I u m I < e /7 .) < 0 (0 < 0 0 5

z27 <7W7 .) O0.0 <00 1 00 1 <001 <001 O0 0o. <0.03 <0.0 <003



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 (mgfL) 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 (mgIL) <0.01 212

Silicon (mg/L) 5.1 <2 3.4 8 7.23

Sodium (mg/L) 191 198 226 212 197

Sulfate (mg/L) 440 448 427 450 440

Total Dissolved Solids (mgiL) 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



Table C-9. Historic Water-Quality Data From Well #7002

..... c [161 .... 979 1...... 0...0. I.. I [....I .....6 .I I .I.I..I. i I....1982 1I72611982. 411.... I.......

AikalLdty (mgL) 210 224 269 264 264 263 280 264 300 268 200

A.oci, (ngL) <01 0 < 01 <0 55 <0 005 <0 005 <0005 cOQOS <0005 0011 < OO5 0 005

Blcacbcat eaHCO3 (lcgL) 256 273 269 264 264 263 280 264 300 268 267

CalciUn (cg.) 194 233 Z35 337 305 238 230 243 23R 242 243

CoticonAclo. O-l--ce 0) -37,9 39-3 055 352

Chinel (.'oiL) 16 16 6 9 10 9 8 9 6 9 10

Ccd. -iciy (coc ) 1921 Igz O 2500 2400 2400 2400 2400 2400 2400 2400 2500

dcig'ibL) 1002 948 990 904 968 956 926 944 970 020 928

l- (.io-L) 3.56 248 2.5 338 255 2.1 2.7 2.5 247 58 2.16

coMd (iagi.) c0OS OS c0005 cO 605 <00005 0 005 O0005 BS 005 Oo05 c0095 <005

Moogoiic icogL) 126 89 95 2 96 I00 93 98 g0 90 loS

Macgancc(cS/Li 046 032 038 082 037 0.3 038 051 037 039 0.33

Nl(ocg R- IcogiL) 1.6 029 <OA O16 052 cO 1 1.01 015 c01 044 0.37

pH 28 a 7.27 7.33 7.59 0.63 7.14 7.21 7.26 7.3 .26

Pl-ophe (.,A-) < 1Ofl OOl 003 c
8 0

3 c003 003 003 0045 1 003 004 OO03

Pcocccium (nL) 25 25 32 33 35 24 33 29 30 32 20

RAdiu. 226 (pCL) 869 9037

S•eicic (bWL) l 01 c00l 200

Siiio.. (nc/L) .3 0.3 4.10 c1 7.4 883 8.6 , <2 86 87 845

S.colc (cWL) 181 191 172 181 193 201 180 210 195 200 192

SIlfate (.co-L) 11550 1105 800 973 1097 1107 987 973 1090 1107 1077

To-al Dl-lc-d SlRd, (ragil) 1818 1793 1940 1822 1942 1970 160 1780 1886 1820 1810

Total S.pned S.1- (ncL) 4 T2 8 4 6 4 6 5 2 6 10

U.nic (ugl) 02 2 10

V---dl. (coWL) co 00 <OOS

Zi-c (ncoLi cool cool o.00 c00l .o0l cool cO0l cO03 7o01 O OO <0005



POWERTECh (uSA) INC.

APPENDIX 6.1-C

NUMBER OF SURFACE WATER SAMPLES COLLECTED
ANALYTICAL METHOD, AND PQL BY CONSTITUENT



POWERTECh (USA) INC.

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 1
Fluoride (mg/L) 81 E300.0 0.1

Nitrogen, Nitrate as N (mg/L) 81 E300.0 0.1

Cations (meg/L) 81 A1030 E

Ammonia as N (mg/L) 61 A4500-NH3 G 1

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, Calc. (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



POWERTECh (USA) INC.

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 (rag/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



POWERTECh (USA) INC.

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 2 10-Suspended (pCi/L) 46 E909.OM I
Lead 210-Total (pCi/L) 37 E909.OM I
Polonium 210-Dissolved (pCi/L) 46 RMO-3008 1
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 E901.1 20

lYL = rractical I uantitatlon Limit. I ne concentration tnat can De reniaoiy measurea 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.



POWERTECh (usA) Inc.

APPENDIX 6.1-D

SURFACE WATER QUALITY DATA



POWERTECh (USA) INt.

Appendix 6.1-D
Water Quality Data from CHROI

CHRO1

Parameters 713112007 9/512007* 91512007* 9/2612007 10/17/2007 11/19/2007 3/912008 4/1612008 512612008 6/17/2008 M....

A/C Balance (± 5)1%) 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 (meg/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/100mli) 8 160 150 76 4 1 20 1 2100 16 254

Badum-Dissolved (mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Badum-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/LI 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

Chlodde Img/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 1mg/L) 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.19 0.025 0.042

Chromium-Tdvalent (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Conductivity @ 25 C (umhos/cm) 6580 3990 4030 8450 6940 7530 1860 6600 367 2770 4712

Copper-Dissolved (mg/L) 1 0.005 0.005 0.005 0.005 0.005 0.005 0.005

I



,POWERTECh (USA) INC.

CHROI

Parameters 7131/2007 91512007" 915/2007* 9/26/2007 10/17/2007 11/1912007 319/2008 4/16/2008 5126/2008 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

Ma1nesium-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



POWERTECh (USA) INC.

LIHRnI

Parameters 7/31/2007 9/5/2007" 9/5/2007" 9/26/2007 10117/2007 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 -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

Thodrum 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
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POWERTECh (uSA) INC.

CHRO1

Parameters 7/3112007 9/5/2007" 91512007* 9126/2007 10/1712007 11/19/2007 3/9/2008 4/11612008 5126/2008 6/17/2008 Average

Vanadium-Dissolved (mI/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
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POWERTECh (USA) INC.

Water Quality Data from CHR05

CHRO5

Parameters 7/31/2007 915/2007 9126/2007 10/17/2007 11119/2007 12/11/2007 1/11/2008 2/12/2008 3/9/2008 4/14/2008" 4114/2008" 5/2612008 6/1712008 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 1mg/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/LI 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.001 0.0006

Arsenic-Total 1mg/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
(cfu100mlI) 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/LI 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
(mq/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/LI 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 (m.gL/ 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 Imeq/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 /mgq/L 386 344 221 269 912 509 258 250 232 780 861 17 337 414

Chromium-Dissolved (mg/LI 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 6550 6910 6090 4080 3510 3320 1810 5150 5150 537 3570 4333
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POWERTECh (USA) INC.

t~4Rns

Parameters 713112007 91512007 9126/2007 1011712007 11/1912007 12/11/2007 1111/2008 2/1212008 3/9/2008 4/14/2008* 4u14I2008" 5126/2008 611712008 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 1mg/L 168 151 330 132 15 35 .3 138 134 44.8 92.4 134

Manganese-Dissolved
(mq/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
1mg/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) 0.5 2.8 3.4 0.5 3.5 2.1
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POWERTECh (USA) INc.

•HRNf!

Parameters 713112007 91512007 9/26/2007 10/17/2007 11119/2007 12/1112007 1/1112008 2/12/2008 3/912008 4/14/2008" 4/1412008* 5126/2008 611712008 Average

Potassium-Dissolved (mgI/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
Seleniurm-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/L) 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 1 248 196 196 634 630 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 1mg/L) 3710 3730 5720 6450 4900 3100 2920 2950 1160 3540 3860 365 2560 3459
Solids-Total Dissolved TDS
(mg/LI 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
Thoium 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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POWERTECIt (USA) INC.

CHRO5

Parameters 713112007 91512007 912612007 1011712007 11119I2007 12)11/2007 11112008 2/1212008 3/9/2008 4/14/2008 4/14/2008 0/26/2008 6/17/2008 Average
Thorium 232-Dissolved
(pCi/LI 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) 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) 0.00 0.005 .0S 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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POWERTECh (USA) INC.

Water Quality Data from BVCOI

______________ ______ _____ _______ VCOI____

Parameters 7/2442007 8/2012007 9126/2007 10/11712007 1111912007 12/1112007' 12/11/2007 1/1112008 319/2008 4/14/2008 5/26/2008 611712008 Average

NC Balance I± 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
CaCO3 (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 (mq/L) 0.1 0.05 0.2 - 0.2 0.3 0.3 0.5 99.3 4.3 11.7

Ammonia (mg/LI 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Anions (meg/LI 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 (mq/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 Coliformn

Icfu/IO00mlI r 68 2500 1 76 30 6 14 16 1 1 5700 44. 7050
Bahum-Dissolveoi (ms/L/ 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.1 0.06

Barium-Total (mQ/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
/Msd./ 163 137 85 137 239 229 224 261 261 195 102 190) 105

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

(mq/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) ____ 314 379 452 451 499 300 425 75.5 358 362
Calcium-Total (molL) 66.4 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 (meq/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

Chlordea (mcL) 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 00 0.005 0.005 0.005 0.005
Chromium-Hexavalent
1mg/Lim-oamL) .0 _.025 0.02 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0925

Chromium-Total/(mo/LI .2 .2 .2 0.025 0.025 1 0.025 1 0.025 0.025 0.025 0.025 .1 0.025 0.039
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POWERTECh (USA) INC.

BVCn1

Parameters 712412007 812012007 9126/2007 1011712007 11119/2007 12/1112007* 12/1112007 111112008 3/912008 4/14/2008 5/2612008 6/17/2008 Average

Chromium-Trivalent
(mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0,005 0.005 0.000 0.005
Conductivity @ 25 C
Cumhos/cm) 1480 1660 1740 5750 7290 4370 4380 3140 5000 5340 908 5140 3850

Copper-Dissolved (mg/L _ 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 (pCiL) 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 -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 (mg/LI 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 0.001 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
(mo/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 (mg/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 0.029 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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'POWERTECh (USA) INC.

AVen1

Parameters 7124/2007 8/20/2007 912612007 1011712007 1111912007 1211112007* 121112007* 1/1112008 319/2008 411412008. 5(2612008 6,1712008 Aea
Polonium 210-Dissolved
(pCi/L) 0.5 2.6 1.9 1 1.4 0.5 0.3 1.2
Polonium 210-
Suspended (pC/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
(molL) 15 11 5 6 5 12 10 7 8 9

Potasoium-Total 1mg/LI 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
(mo/L) 1 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 (mo/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/LI 11. 13 4.7 4.5 1.9 10 6.8 2.5 9.9 7.14

Sodium-Dissolved (mo/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 (mo/L) 19 47 40 4510 20 13 13 12 11 19 4840 59 800
Solids-Total Dissolved
Calculated (mo/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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POWERTECh (USA) INC.

BVC01

Parameters 712412007 812012007 9t2612007 1011712007 1111912007 12111/2007 1211(2007" 111112008 3/912008 411412008 5(2612008 611712008 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/Le 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
Thodum 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
(ma/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

(mo/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/I-) 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 (m/L) 0.005 0.005 0.005 0.005 0.03 0.005 0.005 0.005 0.005 0.54 0.02 0.053

* Replicate
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POWERTECh (uSA) INc.

Water Quality Data from BVC04

BVC04

Parameters 7/24/2007 812012007 9128/2007 10117/2007 11/1912007 1211112007 11112008 3/9/2008" 3/912008" 4/14/2008 5126/2008 6117/2008 Average

NC 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/100ml) 110 350 12 62 1 10 4 32 36 1 1200 44 155

Barium-Dissolved (mo/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 (mq/L) 146 77.8 508 217 223 401 81.3 309 245
Carbonate as C03
1mg/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 /meq/L) 29.3 14.8 85.4 87.1 65 48.8 43.2 27.9 27 8008 7.68 56.2 47.8

Chloride (mg/L) 251 118 1310 1540 1040 601 255 339 364 1730 9 739 691

Chromium-Dissolved
(mq/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 (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
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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POWERTECh (USA) INC.

BVC04

Parameter 712412007 8/20/2007 9128/2007 10117/2007 11119/2007 12/11/2007 1/11/2008 3/9/2008- 3/9/2008- 4/14/2008 5/26/2008 6/17/2008 Average
Conductivity @ 25 C

=um2hos/cm 2660 1400 7030 7130 5460 4370 3310 2640 2510 7540 784 514 3779

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 0.07 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 21 O-Dissolved
(pCi/L) 0.5 0.5 0.5 26 2.2 0.9 5.1
Lead 21 0-Suspended
(pCi/L) 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 (mg/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 (mq/L) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.00055 0.00055 0.00055 0.05005 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
(mq/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.OO5

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
(pCi/L) 0.5 3 1.3 0.5 1.8 0.1 1.2
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POWERTECh (USA) INC.

Rv•ea

Parameters 7124/2007 812012007 9128/2007 1011712007 1111912007 12/1112007 111112008 319/2008" 31912008" 4/14/2008 512612008 6/1712008 Average

Polonium 210-
Suspended (pCi/L) 1 0.5 1.7 2.9 . 0.5 3.7 1.7
Polonium 210-Total
IpCL/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

Potass'um-Total (mo/LI 10 10.1 5.4 6.6 6.4 14.4 20.4 9.7 10.4
Radium 226-Dissolved
(pCi/L i 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 1mg/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 (mq/L) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 00025 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 (m)/L) ill 156 86 5820 14 11 24 323 326 40 2700 51 805
Solids-Total Disolved
Culculated 1mg/LI 1770 945 5640 5700 4110 3140 2650 1680 1730 5340 516 3090 3026
Solids-Total Dissolved
TDS 1mg/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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POWERTECh (USA) INC.

BVC04

Parameters 7124/2007 8/20/2007 9128/2007 1011712007 1111912007 12/1112007 1/1112008 31912008* 31912008* 411412008 5126/2008 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 0.05
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 (mo/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
(mo/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 (mo/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 (mglL) 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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* POWERTECh (USA) INC. Water Quality Data from PSCO1

PSCOI
Parameters 7/19/2007 7/1812008* 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 (meg/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 (meg/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 (mg/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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* POWERTECh (USA) INC, 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) 1 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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*POWERTECIh (USA) 6NC. Water Quality Data from PSC02

PSC02

Parameters 7/19/2007 7/18/2008* 7/18/2008** Average

NC 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 (mg/L) 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 (mg/L) 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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*POWETECII(USAJ

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 (USA) Inc. Water Quality Data from UNTO1

UNTOI

Parameters 7/1812008

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 (mg/L) 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 (mg/L) 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) JNc.
UNTOI

Parameters 7/118/2008

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 (mg/L) 0.0025

Selenium-IV-Dissolved (mg/L) 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 (mg/L) 0.0025

Sodium Adsorption Ratio (SAR) (meg/L) 0.05

Sodium-Dissolved (mg/L) 2.5

Sodium-Total (mg/L) 2

Solids-Suspended Sediment SSC (mg/L) 291

Solids-Total Dissolved Calculated (mg/L) 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 (mg/L) 0.0025

Thorium 232-Suspended (mg/L) 0.002

Thorium 232-Total (mg/L) 0.0025

Uranium-Dissolved (mg/L) 0.00015

Uranium-Suspended (mg/L) 0.00015

Uranium-Total (mg/L) 0.0009

Vanadium-Dissolved (mg/L) 0.05

Vanadium-Total (mg/L) 0.2

Zinc-Dissolved (mg/L) 0.06

Zinc-Total (mg/L) 0.09
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POWERTECh (,SA) INC. Water Quality Data from SUBOS

SUBOI

Parameters 3124/2008 6/1812008 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 (meq/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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.(USA) INC
SUB01

Parameters 3124/2008 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 (mglL) 0.005 0.005 0.005

Nickel-Total (mglL) 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 (mglL) 0.0005 0.0025 0.0015

Selenium-IV-Dissolved (mg/L) 0.0005 0.0005 0.0005

Selenium-IV-Total (mglL) 0.0005 0.0005 0.0005
Selenium-Total (mg/L) 0.001 0.0005 0.0008

Selenium-VI-Dissolved (mglL) 0.0005 0.0005 0.0005

Selenium-VI-Total (mgIL) 0.001 0.0005 0.0008

Silica-Dissolved (mg/L) 8.6 7.9 8.25

Silica-Total (mglL) 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 (mglL) 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 @ (mg/L) 300 990 645

Solids-Total Suspended TSS @ (mglL) 100 280 190

Sulfate (mglL) 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 (mgIL) 0.002 0.004 0.003

Thorium 232-Total (mg/L) 0.0025 0.012 0.0073

Uranium-Dissolved (mglL) 0.00015 0.0003 0.0002

Uranium-Suspended (mg/L) 0.0006 0.0007 0.0007

Uranium-Total (mglL) 0.0011 0.002 0.0016

Vanadium-Dissolved (mg/L) 0.05 0.05 0.05

Vanadium-Total (mglL) 0.05 0.05 0.05

Zinc-Dissolved (mg/L) 0.005 0.01 0.008
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PoWERTEck (usA) iNC SUB01,

Parameters 3/24/2008 6/18/2008 Average

Zinc-Total (mg/L) 0.06 0.13 0.10
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POWERTECh (USA) INC. Water Quality Data from SUB02

SUB02

Parameters 9/27/2007 11/12/2007 2/10/2008 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 (meg/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 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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Parameters 9127/2007 11/12/2007 2/1012008 6/18/2008* 6/18/2008* 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 (mg1L) 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).(meq/L) 1.6 1.6 1.5 1.6 1.6

Sodium-Dissolved (rng/!L) 163 165 169 172 177 169

Sodium-Total (mg1L) 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 @ (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 912712007 11/1212007 2/10/2008 6/18/2008" 6/18/2008* Average

Zinc-Total (mg/L) 0.005 0.005 I 0.01 0.005 0.005 0.006
* Replicate
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*POWERTECh (USA) INc. 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 CaCO3 (mg/L) 2.5 2.5 2.5

Aluminum-Dissolved (m/gL) 0.6 0.6 0.6

Aluminum-Total (mg/L) 0.7 1.2 1.0

Ammonia (mg/L) 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 (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 (mgoL) 128 130 129

Calcium-Total (mg/L) 132 132

Carbonate as C03 (mgIL) 2.5 2.5 2.5

Cations (meg/L) 12.9 11.7 12.3

Chloride (mg/L) 9 2 6

Chromium-Dissolved (mg/L) 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 (mg/L) 0.005 0.005 0.005

Conductivity @ 25 C (umhos/cm) 1080 975 1028

Copper-Dissolved (mg/L) 0.005 0.005 0.005

Copper-Total (mg/L) 0.005 0.005 0.005

Fluoride (mg/L) 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 (mlgL) 0.0005 0.0005 0.0005

Magnesium-Dissolved (mg/L) 53.4 47.4 50.4

Magnesium-Total (mg/L) 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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POWERTECh (USA) INC *POWRTEC.I USA)~NCSUB03

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-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) 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 (mg/L) 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 (pCi/L) 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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POWERTECh (USA) INC SUB03

Parameters 11/12/2007 I 6/18/2008 Average

Zinc-Total (mg/L) 0.17 0.08 0.13
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(USA) INC. Water Quality Data from SUB04

SUB04

Parameters 11/12/2007 6/17/2008 Average

NC 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 0.0051 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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*POWERTECh (USA) iNC
SUB04

Parameters 11/12/2007 6/1712008 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 POWERTEC h.(UuA) IN SUB04
Parameters 11/1212007 6 Average

Zinc-Total (mg/L) 0.41 0.06 0.24
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* POWERTECh (USA) INC. Water Quality Data from SUB06

SUB06

Parameters 912712007 11/27/2007 2/10/2008 6123/2008 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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POWERTEC h1 1 ) I SUB06

Parameters 9/27/2007 11127/2007 211012008 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) 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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POWERTECh (USA) INC. Water Quality Data from SUB07

Parameters __________ __________

Parameters 9/27/2007 11112/2007 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 (meq/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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.POWERTIECi kUtRA) iNC. SUB07

Parameters 9/27/2007 11/12/2007 3124/2008 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 (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) 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) (megl/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/L) 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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POWERTECh (USA) INC. Water Quality Data from SUBO8

SIJROR

Parameters 9/26/2007 11/2712007 2110/2008 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 (meg/L) 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 (mg/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 (meglL) 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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Parameters 912612007 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 (mgIL) 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 (mg/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) (meglL) 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 (mglL) 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

40



* POWERTECh (USA) I'NC. Water Quality Data from SUB09

SU1309

Parameters 3/24/2008 612312008 Average

A/C Balance (± 5) (%) 0.04 3.63 1.84

Alkalinity-Total as CaCO3 (mg/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 2.59

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 (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) 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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POWERTECh (USA) INC SUB09

Parameters 3/24/2008 6123/2008 Average

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) 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) (megl/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-Suspernded (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 (mg/L) 0.02 0.11 0.065
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POWERTECh (USA) INc. Water Quality Data from SUBlO

SUB10

Parameters 3124/2008 6/23/2008 Average

A/C 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 (mgiL) 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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POWERTECh (USA) INC *POWRTEII (SA)INCSUB10

Parameters 3/24/2008 6/23/2008 Average

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) 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 SUB1l

SUB11

Parameters 912712007 11127/2007 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/100mi) 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 (meq/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 9127/2007 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 (mg1/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

Microbiological IBacteria, Fecal Coliforth (cfu/100ml) 2 81 51 63.0% 510.1 1260 12 32 170

Major Anions and Cations

Anions (meg/L) 81 81 100% 43.8 34.3 13.7 43.5 62.5

Bicarbonate as HC3&,(I-/L) 5 81 70 86.4% 179.8 98.9 102 156 240.3

Carbonate as C03'(r/L) 5 81 1 1.2% 17.0 17

Sulfate (mgL), 36 81 81 100% 1636 1447 473.5 1450 2365

Chloride (mg/L) 1 82 81 98.8% 265 394.1 9.5 78 338

Fluorider(mg/L) . 0.1 81 75 92.6% 0.666 1.135 0.3 0.4 0.5

Nitrogen, Nitrate as N (mg/L) 0.1 81 36 44.4% 0.387 0.218 0.225 0.4 0.5

Cations (meq/L) ,_-__ 81 81 100% 43.5 33.4 13.85 43.5 61.55

Ammonia as N 1mg/LI 1 61 16 26.2% 1.32 1.34 0.225 0.8 2.325

Sodium-Dissolved (ug/L Q 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 (mk/L) 0.5 66 66 100% 132.4 168.0 27.05 104 172

Potassiumn-DlssilvddmglL) 0.5 66 66 100% 13.67 9.64 6 11 17

Silica-Dissolved'C(rig/ .ý .- 0.5 66 59 89.4% 1 7.76 7.32 2.8 6.1 10.2

General Water Qulifty Ind cators

Alýallnity-total asCaCO3 (mg/L) 5 81 70 86.4% 148.3 80.7 87 132 198.5

Anli/Catilon BalanIc (±51 (%) 81 . 81 100% 0.15 4.18 -2.62 0.04 3.345

Conductvi•ty @ 25ý,lZlýos/cm) 5 81 81 100% 3319 2328 1028 3340 5145

pHo,. i 0.01 81 81 100% 7.30 1.46 7.33 7.81 8.09

Sodium Adsor6U8on.at io(meg/L) 0.1 61 58 95.1% 4.93 4.39 0.995 3.65 8.65

Solids-Total 6issoXe TDS (rg/lI 5 81 81 100% 2928 2172 960 2900 4050

Solids-Total Dissorv6d Calculated (mg/L) 5 81 81 100% 2787 2125 898 2920 3905

I
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TDS Balance (0.80 -1.20) (dec.%) 81 81 100% 1.19 0.61 0.995 1.06 1.12
Solids-Suspended Sediment SSC (mrg/I) 5 81 70 86.4% 662.1 1661 14 50 190.5

Solids-Total Suspended TSS (mg/L) 5 81 73 90.1% 282 945 11 26 100

Metals, Dissolved
Aluhninum-Dissolved (rmg/L) 0.1 66 19 28.8% 26.23 53.98 0.2 0.5 1.2

Arsenic-Dissolved (mg/L) 0.001 66 27 40.9% 0.0017 0.001 0.001 0.001 0.002

Barium-Dissolved (mg/L) . 0.1 66 . 1 • 1.5% 0.10 0.1

Boron-Dissolved (mg/LI) 0.1 66 52 78.8% 0.298 0.169 0.2 0.2 0.4

• Cadmium-Dissolved (rag/L) . 0.005 66 5 7.6% 0.022 0.011 0.0115 0.026 0.031

Chromium-Dissolved (mg/L) 0.05 66 1 1.5% 0.010 0.01

,Copper-Dissolved (mg/L) 0.01 66 5 7.6% 0.084 0.047 0.04 0.1 0.12

Iron-Dissolved (mg/L) 0.03 66 36 54.5% 0.848 1.655 0.05 0.145 0.6925

Lead-Dissolved (mg/L) 0.001 66 6 9.1% 0.0018 0.0013 0.001 0.001 0.0033

Manganese-Dissolved (mg/Li . 0.01 66 56 84.8% 17.63 60.63 0.07 0.26 1.935

Mercury-Dissolved lmQ/•I .' 0.001 66 0 0.0%

Molybdenum-Dissolved (mg/L) 0.1 66 0 0.0%

Nickel-Dissolved (mg/L)I 0.05 66 16 24.2% 1.342 2,295 0.03 0.145 2.365

Selenium-Dissolved (mrg/L) 0.001 66- 20 30.3% 0.0058 0,0081 0.002 0.0025 0.0055

Selenium-IV-Dissolved (mg/L) 0.001 61 2 3.3% 0.0015 0.0007 0.0015

Selenlum-VI-Dissolved (mg/L) 0.001 61 15 24.6%, 0.0034 0.0035 0.002 0.002 0.003

Silver-Dissolved(img/L) 0.005 66 0 0.0%

Thorium 232-Dissolved (mg/LI 0.005 66 3 4.5% 0.011 0.002 0.01 0.011 0.013

Uranium-Dissolved (mg/L) 0.003 70 66 94.3% 0.359 1.390 0.0025 0.0125 0.0240

Vanadium-Dissolved (mg/L) 0.1 66 0 0.0%

Zinc-Dissolved (mg/L) 0.01 66 22 33.3% 0.893 1.869 0.02 0.05 0.22

Metals, Suspended (gI0 8 1 185 0 " 00 0

Thorium 232-Suspended 'm/L 0.001 81 15 18.5% 0.0074 0.009 0.003 0.004 0.009

Uranium-Suspended 1mg/I 0.0003 81 37 45.7% 0.00128 0.0013 0.0005 0.0009 0.0015

iMeta'Is, Total ,I I .. >I I I _ ] 1
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PC rDetecteds detection M 4 Ql.J L"Medlan 03

Aluminum-Total (mg/[L) 0.1 66 53 80.3% 19.94 42.61 0.40 1.20 9.20

Aisenic-Total (mg/L) 0.001 81 60 74.1% 0.0050 0.008 0.002 0.002 0.004

Barium-Total (mg/L) 0.1 81 14 17.3% 0.343 0.344 0.10 0.20 0.575

Boron-Total (mg/L) 0.2 81 63 77.8% 0.312 0.163 0.20 0.30 0.40

Cadmium-Total (mg/L) 0.005 81 5 6.2% 0.023 0.010 0.0135 0.027 0.031

Calcium-Total (mg/L) 1 57 57 100% 242.2 182.8 71.9 217 373.5

Chromium-Total (mg/L) 0.05 81 7 8.6% 0.116 0.070 0.05 0.08 0.19

Chromium-Hexavalent(mg/L) 66 6 9.1% 0.0093 0.005 0.0058 0.008 0.012

Chromium-Trivalent (rag/L) 0.01 66 3 4.5% 0.053 0.006 0.050 0.050 0.060

Copper-Total (mg/L) 0.01 81 16 19.8% 0.059 0.047 0.02 0.045 0.10

Iron-Total (mg/L) 0.03 81 80 98.8% 8.785 23.31 0.2575 0.695 3.553

Lead-Total (mg/L0 0.001 81 37 45.7% 0.0165 0.030 0.002 0.003 0.013

Magnesium-Total (mg/L) 0.5 57 57 100% 106.1 138.19 28.75 70.5 133

Manganese-Total (mg/L) 0.01 81 80 98.8% 11.00 50.12 0.12 0.34 1.175

Mercury-Total (mg/L) 0.001 91 0 0.0%

Molybdenum-Total (mg/L) 0.1 81 0 0.0%

Nickel-Total (mg/L) 0.05 81 14 17.3% 1.244 2.291 0.095 0.16 1.088

Potasslur6-Total jmg/L) 0.5 57 57 100% 14.94 8.32 8.9 13.2 19

Selehium-Total (mg/L) 0.002 81 41 50.6% 0.0030 0.003 0.001 0.002 0.003

Seleiium-lV-Total (mg/L) 0.001 66 2 3.0% 0.0010 0.0000 0.001

Selenium-VI-Total (mg/L) 0.001 66 23 34.8% 0.0037 0.004 0.001 0.002 0.003

Silica-Total (mg/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/L) 0.0003 81 79 97.5% 0.3187 1.335 0.0024 0.0122 0.018

Vanadium-Total (mg/L) 0.1 81 11 13.6% 0.18 0.11 0.1 0.1 0.3

Zinc-Total (mg/L) 0.01 81 41 50.6% 0.583 1.569 0.02 0.05 0.185

RadonucidI I I I I
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I I I I
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-Total (pCiVL) 1 37 23 62.2% 7.8 10.1 2.2 4.6 12.0

Polonium 21O-Dissolved (pCl/L) 1 46 30 65.2% 1.0 1.0 0 0.75 1.8

Polonlum 21O-Suspended (pCi/L 1 46 27 58.7% 1.73 1.253 0.9 1.4 2.5

Polonium 210-Total (pCi/L) 1 37 32 86.5% 2.1 1.31 0.95 2.05 3.25

Radium 226-Dissolved (pCl/L) 0.2 63 48 76.2% 0.75 1.14 0.1 0.25 0.7

Radium 226-Suspended (pCi/L) 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

Thodrum 230-Dissolved (pCi/L) 0.2 70 43 61.4% 2.12 6.60 0 0.1 0.3

Thorium 230-Suspended (pCliL) 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 (pCI/L) 1 81 80 98.8% 299.8 1320.0 6.775 15.9 26.4

Gross Beta-Total (pCl/L) 2 81 77 95.1% 153.4 619,1 9.2 13.4 22.1

Gross Gamma-Total (pCi/L) 20 66 37 56.1% 394 535 0.0 0.0 1075
..... I .....

PUL = Practical uuantitation Limit. I ne concentration that can be reliably measured within specied limits ounng routne laboratory operating conditons, 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 POL.
Q1 = 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, Sampled Site and Date of Sampling

lhIIcruuIuIUgfQaI. - -

I '~/9AI9flfl5 I 7flfl I R~JC~fl1 I

Major Anions iandCatona

Arilons (CieqilI .- 0.66 Subi 1 3/24/2008 154 Sub06 2110/2008

Bicarbonate as HCO3 (mg/L) 7.0 Subil 6/23/2008 429 CHR05 10/17/2007

Carnateas tC0(igL) 17.0 SubO8 9/26/2007 17.0 Sub08 9/2612007

Sulfate (rig/LI. " 12.0 Sub1l 3/24/2008 7330 Sub06 2/10/2008

Chlorid (mg/LI 1.0 Subli 3/24/2008 1730 BVC04 4/14/2008

Fluoride (mLI 0.1 CHRO1 9/26/2007 7.4 Sub06 2/10/2008
Nitrogený Nitrate as N (mg/L) 0.1 Sub11 6/23/2008 1.20 SubOl 3/24/2008

Cationa (mecL) 0.83 Subil 3/24/2008 145 Sub06 2/10/2008

Ammonia ai N,(mg/LI 0.10 SubO3 6/18/2008 4.5 Sub06 2/10/2008

Sodi um. Dissolved (mng/L) 2.0 Sub07 6/23/2008 1530 CHRO1 11/19/2007

Calcium Dissolved mg/LI 6.3 Subi1 3/24/2008 622 Sub02 9/27/2007

Magnesiur Dissolved 1m/LI )1.9 Sub11 3/24/2008 878 Sub06 2/10/2008

Potassium Dissolved (mg/LI 4.0 SubOW 312412008 46 Sub04 11/12/2007

Silica Dissolved (mg/LI 0.8 Sub11 3/24/2008 37.2 Sub06 2/10/2008

GenerlI Water Quality Indlcators - .

Alkaili]nt-Total as'CaC63 (mg/Lj 6.0 Subi1 6/23/2008 - 352 CHRO5 10/17/2007

Anion/Cation Balance,51 (%±,5 -16.2 Sub07 6/23/2008 10.9 Sub11 3/24/2008

Conductivity@ 25 C•(umhos/cm): 68.7 Sub11 3/24/2008 7640 Sub06 2/10/2008

pH 3.19 Sub06 2/10/2008 9.37 Sub08 9/26/2007

Sod um Adsorption 6R*atio (meg/Lr 0.13 Sub07 3/24/2008 15 CHRO1 11/19/2007

Solids TotailDissolved TDS (mg/L) 90 Sub1 1 3/24/2008 8600 Sub06 11/27/2007

I
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oIoss-i"oai uissoiveo uelculateairm /L I 4z OU1 I 5Iz4lzvUUO 4 OlI u UUO /-/1 UI IZUUo
TDS Balance (0.80 - 1.20) (dec.%) 0.77 Sub06 2/10/2008 6.05 SubOl 6118/2008

Solids-Suspended Sediment SSC (mg/L) 5.0 CHRO0 4/16/2008 7040 CHR05 10/17/2007

SolIds-Total Suspended TfsS (mgiL 5.0 Sub02 6/18/2008 4900 CHR05 5/2612008

Metals, Dissolved -

Aluminum-Dissolved (mg/L)- 0.10 Sub07 6/23/2008 162 Sub06 2/10/2008

Arsenic-Dissolved (m•/L) - 0.001 Subi 1 6/23/2008 0.004 Sub06 2/10/2008

Badum-DIssolved (rng/L) 0.10 BVC01 6/17/2008 0.10 BVC01 6117/2008

Boron-Dissolved (mg/L) 0.10 SubO9 6/23/2008 0.70 Sub24 2/12/2008

Cadmium-Dissolved (mg/L) 0.008 Sub04 11112/2007 0.036 Sub06 2/10/2008

Chromium-Dissolved (mg/L) 0.010 Sub06 6/23/2008 0.010 Sub06 6/2312008

Copper-Dissolved (mg/L). 0.010 Sub07 9/27/2007 0.13 SubO6 2110/2008

Iron-Dissolved (mg/L) 0.03 BVCO1 6/17/2008 7.35 Sub06 2/10/2008

Lead-Dissolved (mg/L) . 0.0010 Sub06 2/10/2008 0.004 Sub07 11/12/2007

Manganese-Dissolved (mg/L) 0.010 Sub08 6/23/2008 299 Sub06 2/10/2008

Mercury-DIssolved (mg/L, _ __

,Molybdenum-Dlssoived.(mg/L)__ _

Nickel-Dissolved (rýg/L) 0.01 BVC01 319/2008 6.45 Sub06 2/10/2008

Selenium-6Dissolved (mgIL) 0.001 BVCO4 3/9/2008 0.035 Sub06 9/27/2007

Selenlum-IV-Dissolved ,(mgIL.) 0.001 BVC04 3/9/2008 0.002 BVC01 5/26/2008

Selenium-V(D-lssotved (roni/Lw 0.001 Sub02 6118/2008 0.014 Sub06 11/2712007

Silver-Dissolved (mg/L)

Thorium 232-Dissolved:(mg/L) 0.01 Sub06 11/27/2007 0.013 Sub06 2/10/2008

Uranium-DIssolved (mg/&) 0.0003 SubOl 6/18/2008 7.84 Sub06 2/10/2008

Vdnadium'DissolVed (rag/L) _

Zinc-Dissolved (mg/L , 0.01 SublO 6/23/2008 6.58 Sub06 2/10/2008

Metals, Suspended ___ _

Thorium 232-Suspenided (mg/L) 0.001 SubO9 3/24/2008 J 0.035 CHRO5 5/26/2008
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<uranlum-tuspenaed (ma/L) U U.UUJ I bUDU9 I M/Z4/ZUtU$ I U.UUb I L:HKUb b/Zb/ZUUIb

Metais, Total,.,. . , -

Aluminum-nTotal (mg/L) 0.10 Sub24 2/12/2008 170.0 CHR05 5/26/2008

A'senic-Totl (mg/L) 0.001 Sub04 6/17/2008 0.0480 BVC01 5/26/2008

6Bariur-total (mgl/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

Cadmium-Total (mg/L) V 0.006 Sub04 11/12/2007 0.031 Sub06 2/10/2008

Calcium-Total'(mg/L) 6.7 Sub1l 3/24/2008 627 Sub02 6/18/2008

Chromium-Total (mg/L) 0.05 SublO 6/23/2008 0.190 CHROl 5/26/2008

Chromiui-Hexavalent (mg/L) 0.005 Sub02 6/18/2008 0.020 Sub02 6/18/2008

Chlromium-Tdvalent (mg/L) -• 0.050 SublO 6/23/2008 0.060 SubOl 6/18/2008

Copper-Totai (mg/L) . 0.01 SublO 3/24/2008 0.140 Sub06 9/27/2007

iron-Total (mg/L) - 0.05 BVC01 11/19/2007 137.0 BVC01 5/26/2008

Lead-Total (mg/L) 0.001 SubO6 2/10/2008 0.118 CHROl 5/26/2008

Magnesium-Total (mr/L) 2.1 Sub1l 3/24/2008 930 Sub06 2/10/2008

"M'Manganese-Total (mg/L) . . 0.01 Sub02 6/18/2008 317 Sub06 2/10/2008
iMercury Total (mgIL) ________

Molybdenum-total (mg/L)

Nickel Ttal /mg/L) . 0.07 Sub07 3/24/2008 6.53 SubO6 9/27/2007
P m g 5.1 CHR05 2/12/2008 42.3 SublO 3/24/2008

Seleniumr•Total (ing/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

Selenidm-VI Total (mg/L) 0.001 Sub02 6/18/2008 0.016 Sub06 2/10/2008

SilicaJotal (mg/L) " 0.8 Sub08 6/23/2008 . 104 SubOl 3/24/2008

Silver-Total (mg/L)
SodiumTotal (L) ..... 1.90 Sub11 3/24/2008 1180 CHROl 9/26/2007

T•Tioum232-Tota (mag/L) . 0.005 Sub06 6/23/2008 0.046 CHROl 5/26/2008

Uranium-Total (mag/L) - 0.0003 Sub07 3/24/2008 7.38 Sub06 9/27/2007

3



POWERTECh (USA) INC.

at or a ove PQiL• Maximum at or-i0bovi POL

Isite iD, Da6te Concentration- ý Site W
coll6ctioA

. Dato'
- I -'

Vanadium-Total (mg/L) 0.70 SubOU 6/2J/2/UU08 0.40 1 Vuul 5/26/2UU0
Zinc-Total (mg/L) 0.01 SublO 3/24/2008 7.22 Sub06 2/10/2008

Radionucildes

Lead 210-Dissolved (pCVL) -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 (pCiL) -3.8 Sub03 6/18/2008 35.0 BVC04 12/11/2007

Polonium 210-Dissoived (pCi/L) -0.30 CHR05 5/26/2008 3.0 BVCO4 10/17/2007

Polonium 210-Suspended (pCi/L) 0.20 Sub08 6/23/2008 4.5 Sub06 9/27/2007

Polonium 210-Total (pCi/L) 0.10 Sub02 6/18/2008 4.6 CHROl 5/26/2008

Radium 226-Dissolved (pCI/L) -0.10 Sub1l 6/23/2008 4.5 SubO3 11/12/2007

Radium 226-Suspended (pCi/L) -0.90 CHRO0 6/17/2008 4.0 CHROl 5/26/2008

Radium 226-Total (pCi/L) -0.95 BVC01 6/17/2008 5.10 BVCO1 5/26/2008

Thorium 230-Dissolved (pCi/L) 0.0 Sub1 1 6/23/2008 27.8 Sub06 11/27/2007

Thorium 230-Suspended (pCi/L) -0.1 CHRO5 6/17/2008 3.8 CHROl 11/19/2007

T"horium 230-Total (pCI/L) . -0.04 CHRO5 6/17/2008 31.1 Sub06 2/10/2008

Gross Alpha-Totai (pCi/L) 1.20 Sub09 3/24/2008 8750 Sub06 2/10/2008

Gross Beta-Total (pCI/L) -27 BVC01 4/14/2008 3600 Sub06 2/10/2008

Gross Gamma-Total (pCi/L) 0.0 Sub10 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

-"Streams Sublmpoundments Total

o r
UE E

CL r

Contit uenteUnit

Bacteria, Fecai Calif arm (cf u/ O~mi) 49 39 80% 32 12 38% 81 51 42%

Major Anionsý' and.CatIons
Anions (meglL) 49 49 100% 32 32 100% 81 81 0%

Bicarbonate as HC03 (mr/L) 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 49 100% 32 32 100% 81 81 0%

Chloride (mg/L) 50 50 100% 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 (meq/L) 49 49 100% 32 32 100% 81 81 0%

Ammonia (mg/L) 34 1 3% 27 15 56% 61 16 53%

Sodium-Dissolved (mg/L) 35 35 100% 31 31 100% 66 66 0%

Calcium-Dissolved (mg/L) 35 35 100% 31 31 100% 66 68 0%Malnesium-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%OeneraI.Water'Quallti,,lndlcators -:, 
' r "

Alkaiinity-Total as CaC03 (mg/L 49 49 100% 32 21 66% 81 70 34%

Anion/Cation 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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Streams Subimpoundments Total

,' '&, 0 0 '0

Constituent, UnitI

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 1mg/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%

Metats, Dissolved

Alumlnum-Dlssolved(mg1L) 35 0 0% 31 19 61% 66 19 61%

Arsenic-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 (mg/I) 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 (mg/L) 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 (mg/L) 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 Sublmpoundments Total

CL

0.0E - E 5

Constituent. Unit

Metals, suspended
Thorium 232-Suspended (mg/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
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 (mg/L) 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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Streams Sublm poundments Total

'a '0 g
o z

.0.0

Constituent, 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(mg/L) 49 19 39% 32 22 69% 81 41 30%

Radionuclides

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 (pCi/L) 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 (pCI/L) 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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