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2351 W. Northwest Hwy., Suite 3321
Dallas, Texas 75220

Ph: (214) 350-5469

Fax: (214) 350-2914

SWG is pleased to submit this Background Study report for the City of Frisco, Texas. This
Background Study was performed in accordance with SWG's Proposal Number 01 13C1 148

dated May 10, 2013.

We appreciate the opportunity to perform these services for the City of Frisco, c/o Russell &
Rodriguez, L.L.P. Please contact either of the undersigned at (214) 350-5469 if you have
questions regarding the information provided in the report.

Sincerely,
SOUTHWEST GEOSCIENCE

Prepared by:

Jason T. Minter, P.G.

Manager, Environmental Field Services
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BACKGROUND STUDY

City of Frisco
Frisco, Texas

SWG Project No. 0113C129
March 4, 2014

1.0 INTRODUCTION

1.1 Site Description

SWG has completed background soil sampling activities in the following locations in Frisco,
Texas:

e Area A - Northeast Community Park located on the northeast quadrant of Honey Grove

Drive and Tyler Drive;

Area B - Near the intersection of Eldorado Parkway and Independence Parkway;

Area C - Near the intersection of Rolater Drive and Independence Parkway;

Area D - Proposed City Park north of Lebanon Road near B.F. Phillips Community Park.

Area E - Near the south end of Teel Boulevard north of Stewart Creek;

Area F - Northwest Community Park located on the northeast quadrant of Panther Creek

Parkway and Teel Parkway.

e Area G - Near the southwest corner of US Highway 380 and the Dallas North Tollway
(owned by Frisco Economic Development); and,

A topographic map is included as Figure 1, and a Site Map is included as Figure 2, Appendix A.
1.2 Scope of Work

SWG conducted background soil sampling activities in seven select locations in Frisco, Texas
to establish background concentrations of select metals on native soils within the City of Frisco
municipal boundaries for reference purposes.

The objective of the background study was to measure the eight Resource Conservation and
Recovery Act (RCRA) metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium
and silver) concentrations in surface and near-surface soils within the City of Frisco. The
background locations were targeted in previously undeveloped areas located outside of the
suspected range of potential effects of the former Exide Technologies, Inc. (Exide) facility
located at 7471 South 5" Street, Frisco, Texas. Each of the target locations consisted of
undeveloped property with the exception of Area G which was cultivated at the time of sample

collection.

This scope of work was performed in accordance with SWG’s Proposal Number 0113C1 148
dated May 10, 2013.

1.3 Standard of Care
SWG’s services were performed in accordance with standards customarily provided by a firm

rendering the same or similar services in the area during the same time period. SWG makes no
warranties, express or implied, as to the services performed hereunder. Additionally, SWG
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does not warrant the work of third parties supplying information used in the report (e.g.
laboratories, regulatory agencies or other third parties). This scope of services was performed
in accordance with the scope of work agreed with the client, as detailed in our proposal.

1.4 Additional Scope Limitations

Findings, conclusions and recommendations resulting from these services are based upon
information derived from the on-site activities and other services performed under this scope of
work and it should be noted that this information is subject to change over time. Certain
indicators of the presence of hazardous substances, petroleum products, or other constituents
may have been latent, inaccessible, unobservable, or not present during these services, and
SWG cannot represent that the site contains no hazardous substances, toxic materials,
petroleum products, or other latent conditions beyond those identified during SWG's
performance of the scope of work outlined in the proposal. Environmental conditions at other
areas or portions of the Site may vary from those encountered at actual sample locations.
SWG’s findings and recommendations are based solely upon data available to SWG at the time
of these services.

1.5 Reliance

This report has been prepared for the exclusive use of the City of Frisco, and any authorization
for use or reliance by any other party (except a governmental entity having jurisdiction over the
site) is prohibited without the express written authorization of the City of Frisco and SWG. Any
unauthorized distribution or reuse is at the client’s sole risk. Notwithstanding the foregoing,
reliance by authorized parties will be subject to the terms, conditions and limitations stated in
the proposal, interim report, and SWG's Agreement. The limitation of liability defined in the
agreement is the aggregate limit of SWG’s liability to the client and all relying parties unless
otherwise agreed in writing.

2.0 FIELD ACTIVITIES

SWG evaluated RCRA 8 metals concentrations in surface and near surface soil samples
collected from relatively undisturbed areas in City of Frisco (or City of Frisco affiliate) owned
property. The designated sampling locations northeast, north and northwest of the former
Exide facility were at least 3.0 miles in distance from the former facility to avoid potential
effects. The sampling points selected were geographically distributed throughout the City with
the exception of the areas in proximity to the Exide facility.

SWG utilized the Texas Commission on Environmental Quality (TCEQ) Texas Risk Reduction
Program (TRRP) Rules (B0TAC Chapter 350.51) to guide the minimum requirements for a
background determination.

2.1 Background Sample Collection

SWG's LSl field activities were conducted May 17, 2013 to June 25, 2013 by Mr. Jason Minter,
P.G., a SWG environmental professional and Ms. Mahlia Abaya, a SWG field scientist. As part of
the approved scope of work, two discrete samples were collected from ten soil boring
locations at each undisturbed area. Global Positioning Satellite (GPS) coordinates were
collected with a Trimble GPS receiver to document the location of each sample point.
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Two sample intervals were collected from each boring. SWG collected soil samples from the
surface to 1.0 foot below grade surface (bgs) and from 1.0 to 2.0 feet bgs. Sample depth 0-1.0
feet bgs was used to characterize surface soil RCRA 8 metals concentrations. Sample depth
1.0-2.0 feet bgs was collected to evaluate soil that is less likely to be affected by historical
agricultural activity. Vegetation (e.g., grass, roots, etc.) was removed from the surface of the
sample prior to collection.

Figure 1 presents the general boundaries and topography of each Site on the USGS
topographic quadrangle map of Frisco, Texas (Appendix A).

Drilling services were performed by a State of Texas licensed Water Well Driller using a
Geoprobe® rig equipped with direct push sampling equipment or decontaminated hand
sampling equipment (i.e., hand auger, core sampler, etc.). Sampling equipment was cleaned
using an Alconox® wash and potable water rinse prior to the beginning of the project and
before collecting each soil sample.

Soil samples were collected continuously and observed to document soil lithology, color,
moisture content and sensory evidence of impairment.

The general soil lithology encountered during sample collection in the soil borings at each area
consisted of the following:

Area A

e Silty Clay — Encountered in soil borings A-1, A-3, A-5, A-6 and A-8 through A-10 from the
surface to the terminus of the soil borings at 2.0 feet below grade surface (bgs).
Encountered in soil boring A-4 from the surface to 1.0 feet bgs. Encountered in soil
boring A-7 from the surface to 1.5 feet bgs.

e Clayey Silt - Encountered in soil boring A-2 from the surface to the terminus of the soil
boring at 2.0 feet bgs.

e Clay - Encountered in soil boring A-4 from 1.0 feet bgs to the terminus of the soil boring
at 2.0 feet bgs.

¢ Weathered Limestone — Encountered in soil boring A-7 at 1.25 feet bgs to the terminus
of the soil boring at 2.0 feet bgs.

Area B

e Silty Clay Fill - Encountered in soil boring B-4 from the surface to 0.3 feet bgs.

e Silty Clay — Encountered in soil boings B-1 through B-3, and B-5 through B-10 from the
surface to the terminus of the soil borings at 2.0 feet bgs. Encountered in soil boring B-4
from 0.3 feet bgs to the terminus of the soil boring at 2.0 feet bgs.

Area C

e Clay - Encountered in soil boring C-3 from the surface to 1.25 feet bgs and in soil boring
C-5 from the surface to 1.0 feet bgs.

e Silty Clay - Encountered in soil boings C-1, C-2, C-4, C-6, C-7, C-9 and C-10 from the
surface to the terminus of the soil borings at 2.0 feet bgs. Encountered in soil boring C-8
from the surface to 1.5 feet bgs. Encountered in soil borings C-3 from 1.25 feet and C-5
at 1.0 feet bgs to the terminus of the soil borings at 2.0 feet bgs.
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e Clayey Silt - Encountered in soil boring C-8 from 1.5 feet bgs to the terminus of the soil
boring at 2.0 feet bgs.

Area D

e Silty Clay — Encountered in soil borings D-1 through D-10 from the surface to the
terminus of the soil borings at 2.0 feet bgs.
e Sandstone — Encountered in soil boring D-1 at the terminus of the soil boring.

Area E

e Sandy Clayey Silt — Encountered in soil borings E-6 through E-10 from the surface to the
terminus of the soil borings at 2.0 feet bgs.

e Sandy Silty Clay — Encountered in soil borings E-4 and E-5 from the surface to the
terminus of the soil borings at 2.0 feet bgs.

e Clayey Silt - Encountered in soil boring E-2 from the surface to the terminus of the soil
boring at 2.0 feet bgs.

e Silty Clay - Encountered in soil boring E-3 from the surface and E-1 from the surface to
0.5 feet bgs to the terminus of the soil borings at 2.0 feet bgs.

e Sandy Clay — Encountered in soil boring E-1 from 0.5 feet bgs to the terminus of the soil
boring at 2.0 feet bgs.

Area F

e Silty Clay — Encountered in soil borings F-1 to F-4 and F-6 through F-10. Encountered
from the surface to 0.5 feet bgs in soil boring F-5.

e Silty Sandy Clay — Encountered in sol boring F-5 from 0.5 feet bgs to the terminus of the
soil boring at 2.0 feet bgs.

Area G

e Silty Clay — Encountered in soil borings G-1 through G-10 from the surface to the
terminus of the soil borings at 2.0 feet bgs.

Groundwater was not encountered during the advancement of the soil borings installed in Area
A through Area G. Additionally, no odors were detected in the soil samples collected from Area
A through Area G. Detailed lithologic descriptions are presented on the soil boring logs
included in Appendix B.

2.2 Background Sampling Program

Per USEPA SW-846, for quality assurance/quality control (QA/QC), one duplicate sample was
collected for each day per matrix type and one Matrix Spike/Matrix Spike Duplicate sample was
collected for every twenty soil samples submitted for analysis.

Background soil samples were collected and placed in laboratory prepared glassware and
placed on ice in a cooler which was secured with a custody seal. The sample coolers and
completed chain-of-custody forms were relinquished to Pace Analytical's laboratory in Allen,
Texas for normal turnaround.
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3.0 LABORATORY ANALYTICAL METHODS

The soil samples collected were analyzed for RCRA 8 metals (arsenic, barium, cadmium,
chromium, lead, mercury, selenium and silver) utilizing EPA Method SW-846#6010B/747 1 A.

Laboratory results for each area are summarized in the tables included in Appendix C. The
executed chain-of-custody form and laboratory data sheets are provided in Appendix D.

4.0 DATA EVALUATION

Upon receipt of the final [aboratory analytical reports, the data was evaluated for completeness
and data usability summaries were prepared in accordance with the TRRP-13 guidance
document “Review and Reporting of COC Concentration Data under TRRP”. Data usability
summaries are included with the laboratory data sheets provided in Appendix D.

ToxStrategies, Inc. (ToxStrategies) evaluated the concentration data from the samples collected
according to the steps below:

1. Evaluate the 10 samples at each undisturbed area from the O-1 foot interval. The
Bonferroni-adjusted outlier test was conducted to establish whether any samples
within each area are outliers relative to the site mean. Smoothed density plots and
distributional metrics (e.g., skewness, Kurtosis) were prepared as additional evidence
of outliers. Outliers were removed as appropriate.

2. Evaluate the data across the 7 undisturbed areas to determine if the data are suitable
for aggregation. The log-rank test was used to evaluate the differences in Kaplan-Meier
(KM) estimated cumulative density functions (CDFs) across the 7 sites to determine if
there are general differences in the CDFs. Standard variance homogeneity tests were
conducted using the KM estimates of variance at each area.

3. Determine whether aggregation is appropriate given the findings in Step 2.

Based on ToxStrategies’ evaluation “the results indicate that the data do not generally fit classic
distributions and are not homogenous.” The report further states that: “Because the data are
statistically heterogeneous, the appropriateness of aggregating them rests on a determination
of whether the samples can be deemed to be reasonably representative of the background in
this geographic area. If they are representative, then they can be aggregated to provide a
composite assessment of the background even though they demonstrate heterogeneity and
lack of fit to standard distributions.”

Based on the assumption that the data collected from the seven sites are reasonably
representative of background conditions, ToxStrategies calculated summary statistics for each
of the RCRA 8 metals as summarized in the following table:
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S rolectNo. 0113120 Southwest
Statistic As Ba Cd Cr Pb Hg Se Ag
Number of samples 70 70 70 70 70 70 70 70
Number of detects 70 70 64 70 70 70 30 28
Min 3.6 77 0.0 15.7 6.8 0.005 | 0.21 0.096
Max 11.4 251 1.7 | 56.4 | 30.0 | 0.033 | 3.50 1.500
Mean 6.7 1245 | 0.3 | 27.9 11.5 0.0 0.9 0.2

95% UCL on the mean 7.1 131.7 | 04 | 20.7 | 124 0.0 1.1 0.3
Median 6.4 120 03 | 274 1.1 0.013 | O.11 0.150
95% UTL on the median 6.8 129 0.3 | 28.7 11.9 | 0.015 | 0.97 | 0.270
75" percentile (75% UPL) 7.6 137 | 03 | 30.8 | 12.8 | 0.016 | 1.90 | 0.360
95% UTL on 75" percentile 8.6 161 0.4 | 32.7 13.7 | 0.019 | 2.10 | 0.440
o5" percentile (95% UPL) 9.5 179 0.5 | 485 17.0 | 0.021 3.00 | 0.870
95% UTL on 95" percentile ** ** *# % o % *# i
99" percentile (95% UPL) 11.4 | 251 1.7 | 56.4 | 30.0 | 0.033 | 3.50 | 1.500
95% UTL on 99" percentile *k ** ** ** ** ** *k **

#* - Could not be estimated from the data.
- For definitions of acronyms, refer to ToxStrategies’ memorandum provided as Appendix E.

ToxStrategies’ Memorandum - Background surtface soil concentrations for metals in Frisco, TX,
dated March 3, 2014, is included as Appendix E of this report.

Literature Review
SWG further conducted a literature review of background concentrations for the region.

SWG reviewed available literature to evaluate background concentrations for arsenic and lead
in the geographic region. During the literature review, SWG referenced:

e The University of Texas at Austin Bureau of Economic Geology (BEG) report titled
Evaluation of Arsenic Contamination in Texas, dated August 2005,

e An excerpt of a report contained in a United Stated Environmental Protection Agency
Record of Decision (EPA/ROD/RO6-97/124 1997) for RSR Corporation OU3; Dallas, Texas
1097 titled Elements in North American Soils, prepared by the Hazardous Materials
Control Resources Institute (HMCRI), dated 1991.

Based on the results of the literature review, background arsenic concentrations in agricultural
settings range from 0.1 mg/Kg to 40 mg/Kg based on the BEG report and 1 mg/Kg to 18 mg/Kg
based on the HMCRI report. The arsenic values detected during SWG’s background study fall
within the range of concentrations documented in the HMCRI report; however, background
arsenic concentrations in the Frisco area could be higher depending on the proximity and
duration of agricultural land use, specifically cotton farming.

The lead concentrations detected in the background soil samples (from 6.8 mg/Kg to 30.0
mg/Kg) are within the regional background concentration range documented in the HMCRI
report from below detection limits to 30 mg/Kg.

The BEG report and the excerpted portion of the HMCRI report are provided in Appendix E.
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Soil Boring Logs



Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: A-1
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/17/2013 Approved by: JT™
Date Completed: 5/17/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2' w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA

Z = o
2 1205 ]
Af A
SEER SOIL CLASSIFICATION S | 52| 4|2|238 ¢ COMMENTS
S Z 5 =l E[2|2|F

@) =| 3 O

SILTY CLAY, Dark Brown with Trace Calcareous Nodules, Moist,
No Odor

SILTY CLAY, Very Dark Grayish Brown, Stiff, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG

Project Location: Frisco, Texas

Project Manager: J. Minter Soil Boring Number: A2
Project Number: 0113C129

DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/17/2013 Approved by: JT™

Date Completed: 5/17/2013

Drilling Company: Riomar WELL CONSTRUCTION INFORMATION

Driller: D. Stark Well Diameter: NA

Boring Method: Geoprobe Screen Size: NA

Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA

Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA

Sampler Type: NA w  Depth at Stabilization Surface Completion: NA

2 % | = &

Z 8 20 2| = E _

% .02 = m s m % szl 2

€325 e E 2| 2|2 |2E £

ZzE 2 SOIL CLASSIFICATION 3 5 Z12|8|z5 2 COMMENTS

S z° % S 2l 22 g | =

: HIRE

CLAYEY SILT, Dark Yellowish Brown & Brown, Moist, No Odor

01

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG

Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: A3
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/17/2013 Approved by: ]TM

Date Completed: 5/17/2013

Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA

Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA

Z = o
2 o —

ELE S | E|Z|E| 2|28 E

zzE8 SOIL CLASSIFICATION < 5|21 2|8l28 2 COMMENTS
2z Z =l E[2|2|F

o] =| 3 o

O o 0o—

SILTY CLAY, Very Dark Grayish Brown, Trace Calcareous Nodules,
Becoming Stiff @ 1.5 ft bgs, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: A4
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/17/2013 Approved by: JT™
Date Completed: 5/17/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA

Z = o
% .02 = m s m | = §I 2
g E}l =} g E = =} E [;l @) E &
zzE8 SOIL CLASSIFICATION < 5|21 2|8l28 2 COMMENTS
S Z 5 =l E[2|2|F

@) =| 3 O

SILTY CLAY, Dark Brown, Calcareous Nodules, Moist, No Odor

CLAY, Very Dark Brown, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas

Project Manager: J. Minter Soil Boring Number: A5

Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/17/2013 Approved by: JT™

Date Completed: 5/17/2013

Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA

Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Dark Brown, Weathered Limestone Fragments @ 0.5-
1 ft bgs, Stiff, Moist, No Odor

SILTY CLAY, Dark Brown, Trace Calcareous Nodules, Stiff, Moist,
No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: A-6
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 5/17/2013 Approved by: JT™
Date Completed: 5/17/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Brown, Less than 0.125" Trace,
Subrounded Calcareous Nodules, Moist, No Odor

SILTY CLAY, Dark Brown, Stiff, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: A7
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/17/2013 Approved by: ]TM
Date Completed: 5/11/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA

Z = o
2 g g § > E
£35% 2 | =z | 2|85 |58 ¢
SEER SOIL CLASSIFICATION S | 52| 4|2|238 ¢ COMMENTS
2z Z =l E[2|2|F

o] =| 3 o

SILTY CLAY, Dark Brown & Brown, Weathered Limestone
Fragments @ 0.5-1 ft bgs, Moist, No Odor

SILTY CLAY, Very Dark Brown with Weathered Limestone
Fragments, Stiff, Moist, No Odor

WEATHERED LIMESTONE, Pale Yellow & Light Yellowish
Brown, Hard, Moist to Slightly Moist, No Odor

P Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: A8
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/17/2013 Approved by: JT™
Date Completed: 5/17/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Dark Brown, Moist, No Odor

SILTY CLAY, Light Yellowish Brown, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG

Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: A9
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 5/17/2013 Approved by: ]TM

Date Completed: 5/17/2013

Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA

Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Trace Calcareous Nodules
& Occasional Weathered Limestone Fragments, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG

Project Location: Frisco, Texas

Project Manager: J. Minter Soil Boring Number: A-10
Project Number: 0113C129

DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/17/2013 Approved by: JT™

Date Completed: 5/17/2013

Drilling Company: Riomar WELL CONSTRUCTION INFORMATION

Driller: D. Stark Well Diameter: NA

Boring Method: Geoprobe Screen Size: NA

Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA

Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA

Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Trace Calcareous Nodules,
Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: B-1
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 5/17/2013 Approved by: JT™
Date Completed: 5/17/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Brown, Moist, No Odor

SILTY CLAY, Dark Grayish Brown, Trace Calcareous Nodules,
Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: B-2
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 5/17/2013 Approved by: JT™
Date Completed: 5/17/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Brown, Moist, No Odor

SILTY CLAY, Dark Grayish Brown, Trace Calcareous Nodules,
Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: B-3
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/17/2013 Approved by: JT™
Date Completed: 5/17/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Brown, Moist, No Odor

SILTY CLAY, Dark Grayish Brown, Less than 0.25" Calcareous
Gravel, Tree Root @ 1.5 ft bgs, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: B-4
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/17/2013 Approved by: JT™
Date Completed: 5/17/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY FILL, Yellowish Brown, Limestone Fragments, Moist,
No Odor

SILTY CLAY, Very Dark Brown, Moist, No Odor

SILTY CLAY, Dark Grayish Brown, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: B-5
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/17/2013 Approved by: JT™
Date Completed: 5/17/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Brown, Moist, No Odor

SILTY CLAY, Dark Grayish Brown, Trace Calcareous Nodules,
Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: B-6
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 5/17/2013 Approved by: JT™
Date Completed: 5/17/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Brown, Moist, No Odor

SILTY CLAY, Dark Grayish Brown, Roots @ 1.3-1.6 ft bgs, Moist,
No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: B-7
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/17/2013 Approved by: JT™
Date Completed: 5/17/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Brown, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas

Project Manager: J. Minter Soil Boring Number: B-8

Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/17/2013 Approved by: JT™

Date Completed: 5/17/2013

Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA

Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Trace Calcareous Nodules,
Moist, No Odor

SILTY CLAY, Very Dark Gray, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: B9
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:
Date Started: 5/17/2013 Approved by: ]TM
Date Completed: 5/17/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Brown, Occasional Calcareous Nodules,
Moist, No Odor

SILTY CLAY, Dark Grayish Brown, Occasional Calcareous
Nodules, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: B-10
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:
Date Started: 5/17/2013 Approved by: ]TM
Date Completed: 5/17/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Brown, Occasional Calcareous Nodules,
Moist, No Odor

SILTY CLAY, Dark Grayish Brown, Occasional Calcareous
Nodules, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: C1
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 5/20/2013 Approved by: JT™
Date Completed: 5/20/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Brown, Trace Weathered Limestone
Fragments @ O-1 ft bgs, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: C2
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/20/2013 Approved by: JT™
Date Completed: 5/20/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Brown, Trace Calcareous Nodules, Moist,
No Odor

Odor

SILTY CLAY, Dark Brown, Trace Calcareous Nodules, Moist, No

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: C3
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/20/2013 Approved by: JT™
Date Completed: 5/20/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA

Z = o
2 g g § > E
£35% 2 | =z | 2|85 |58 ¢
SEER SOIL CLASSIFICATION S | 52| 4|2|238 ¢ COMMENTS
S Z 5 =l E[2|2|F

@) =| 3 O

Odor

CLAY, Very Dark Brown, Trace Calcareous Nodules, Moist, No

Odor

SILTY CLAY, Dark Brown, Trace Calcareous Nodules, Moist, No

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG

Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: C4
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:
Date Started: 5/20/2013 Approved by: ]TM
Date Completed: 5/20/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
Z = o
EEE = |z || B2
ZSER SOIL CLASSIFICATION S | 5 |Z|2|8]28 2 COMMENTS
2 g NI A
o] % = o
O o 0o—

SILTY CLAY, Very Dark Grayish Brown, Trace Calcareous Nodules,
Moist, No Odor

SILTY CLAY, Dark Grayish Brown, Trace Calcareous Nodules,
Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: C5
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/20/2013 Approved by: JT™
Date Completed: 5/20/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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Odor

CLAY, Very Dark Brown, Trace Calcareous Nodules, Moist, No

Odor

SILTY CLAY, Dark Brown, Trace Calcareous Nodules, Moist, No

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: C6
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/20/2013 Approved by: JT™
Date Completed: 5/20/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: C7
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 5/20/2013 Approved by: JT™
Date Completed: 5/20/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Dark Grayish Brown & Grayish Brown, Weathered
Limestone Fragments, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: C8
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/20/2013 Approved by: JT™
Date Completed: 5/20/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Dark Yellowish Brown, Moist, No Odor

CLAYEY SILT, Dark Yellowish Brown, Moist, No Odor
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Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: C9
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/20/2013 Approved by: ]TM
Date Completed: 5/20/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Dark Brown, Moist, No Odor

SILTY CLAY, Yellowish Brown, Trace Calcareous Nodules, Moist,
No Odor
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Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: C10
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/20/2013 Approved by: JT™
Date Completed: 5/20/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Trace Calcerous Nodules,
Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: D-1
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 5/20/2013 Approved by: JT™
Date Completed: 5/20/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Brown, Trace Calcareous Nodules, Hard
Sandstone Fragments @ 2 ft bgs, Stiff, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: D-2
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH
Date Started: 5/20/2013 Approved by: JT™
Date Completed: 5/20/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Dark Grayish Brown, Occasional Light Brownish
Gray Silt Seams, Worm Burrows, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: D-3
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/20/2013 Approved by: JT™
Date Completed: 5/20/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown with Sandstone Fragments
& Calcareous Nodules, Moist, No Odor

SILTY CLAY, Yellowish Brown, Occasional Calcareous Nodules,
Moist, No Odor
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Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG

Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: D4
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/20/2013 Approved by: ]TM

Date Completed: 5/20/2013

Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA

Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Light Gray Silt Seams @ 1-
2 ft bgs, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: D-5
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 5/20/2013 Approved by: ]TM
Date Completed: 5/20/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Occasional Calcareous
Nodules & Trace Sandstone Fragments, Moist, No Odor

SILTY CLAY, Yellowish Brown, Trace Calcareous Nodules &
Occasional Sandstone Fragments, Moist, No Odor
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Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: D-6
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/20/2013 Approved by: JT™
Date Completed: 5/20/2013
Drilling Company: Riomar WELL CONSTRUCTION INFORMATION
Driller: D. Stark Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Moist, No Odor

SILTY CLAY, Yellowish Brown, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas

Project Manager: J. Minter Soil Boring Number: D-7

Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/20/2013 Approved by: ]TM

Date Completed: 5/20/2013

Drilling Company: NA WELL CONSTRUCTION INFORMATION
Driller: NA Well Diameter: NA
Boring Method: Hand Auger Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA

Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Moist, No Odor

SILTY CLAY, Brown, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: D-8
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/2 1/2013 Approved by: JTM
Date Completed: 5/21/2013
Drilling Company: NA WELL CONSTRUCTION INFORMATION
Driller: NA Well Diameter: NA
Boring Method: Hand Auger Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Dark Yellowish Brown, Moist, No Odor

SILTY CLAY, Light Olive Brown, Moist, No Odor
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Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas

Project Manager: J. Minter Soil Boring Number: D9

Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 5/2 1/2013 Approved by: ]TM

Date Completed: 5/21/2013

Drilling Company: NA WELL CONSTRUCTION INFORMATION
Driller: NA Well Diameter: NA
Boring Method: Hand Auger Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA

Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Dark Grayish Brown, Occasional Calcareous
Nodules, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas

Project Manager: J. Minter Soil Boring Number: D-10

Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 5/2 1/2013 Approved by: ]TM

Date Completed: 5/21/2013

Drilling Company: NA WELL CONSTRUCTION INFORMATION
Driller: NA Well Diameter: NA
Boring Method: Hand Auger Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA

Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Gray Silt Seams @ 1-2 ft
bgs, Trace Calcareous Precipitate, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: E-1
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 6/1 1/2013 Approved by: ]TM
Date Completed: 6/11/2013
Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Gray, Blue Plastic Fragments @ 0.5 ft bgs,
Soft, Very Moist, No Odor

SANDY CLAY, Very Dark Gray & Dark Yellowish Brown, Up to
0.5" Trace Rounded & Subrounded Gravel, Calcareous Precipitate
@ 1-1.5 ft bgs, Very Stiff, Moist, No Odor
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Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: E-2
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 6/1 1/2013 Approved by: ]TM
Date Completed: 6/11/2013
Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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CLAYEY SILT, Dark Yellowish Brown & Very Dark Gray, Roots,
Very Moist, No Odor

CLAYEY SILT, Very Dark Gray, 0.75" Subrounded Grave @ 1.8 ft
bgs, Very Moist, No Odor
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Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: E3
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 6/11/2013 Approved by: JT™
Date Completed: 6/11/2013
Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Trace Sand, Soft, Very
Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: E-4
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 6/11/2013 Approved by: JT™
Date Completed: 6/11/2013
Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SANDY SILTY CLAY, Very Dark Grayish Brown, Soft, Becoming
Stiff with Depth, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: E-5
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 6/11/2013 Approved by: JT™
Date Completed: 6/11/2013
Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SANDY SILTY CLAY, Very Dark Gray, Soft, Becoming Stiff with
Depth, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: E-6
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 6/11/2013 Approved by: JT™
Date Completed: 6/11/2013
Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SANDY CLAYEY SILT, Very Dark Grayish Brown, Soft, Very
Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: E-7
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 6/11/2013 Approved by: JT™
Date Completed: 6/11/2013
Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SANDY CLAYEY SILT, Dark Grayish Brown, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: E-8
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 6/11/2013 Approved by: JT™
Date Completed: 6/11/2013
Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SANDY CLAYEY SILT, Dark Grayish Brown, Up to 0.25" Trace
Calcareous Gravel, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: E9
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 6/11/2013 Approved by: JT™
Date Completed: 6/11/2013
Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SANDY CLAYEY SILT, Dark Grayish Brown, Moist with
Decreasing Moisture with Depth, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: E-10
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 6/11/2013 Approved by: JT™
Date Completed: 6/11/2013
Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SANDY CLAYEY SILT, Dark Grayish Brown, Moist with
Decreasing Moisture with Depth, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: F-1
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 6/11/2013 Approved by: JT™
Date Completed: 6/11/2013
Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Dark Brown Grading to Dark Yellowish Brown,
Occasional Calcareous Nodules @ 1-2 ft bgs, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas

Project Manager: J. Minter Soil Boring Number: F2

Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 6/11/2013 Approved by: JT™

Date Completed: 6/11/2013

Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA

Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown Grading to Dark Grayish
Brown, Possible Sandstone Fragments @ 0.8 ft bgs, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: E3
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 6/11/2013 Approved by: JT™
Date Completed: 6/11/2013
Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Trace Calcareous Nodules,
Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: F4
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 6/1 1/2013 Approved by: ]TM
Date Completed: 6/11/2013
Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown Grading to Dark Grayish
Brown, Trace Calcareous Nodules, Very Moist to Moist, No Odor

00—

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas

Project Manager: J. Minter Soil Boring Number: E-5

Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 6/11/2013 Approved by: JT™

Date Completed: 6/11/2013

Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA

Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY SANDY CLAY, Very Dark Grayish Brown, Trace Calcareous
Nodules @ 0-0.5 ft bgs, Moist, No Odor

SILTY SANDY CLAY, Dark Grayish Brown with Very Dark Grayish
Brown Lamination, Up to 0.25" Abundant Calcareous &
Subrounded Sandstone Gravel, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: F-6
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 6/11/2013 Approved by: JT™
Date Completed: 6/11/2013
Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Occasional Calcareous
Nodules, Moist, No Odor

SILTY CLAY, Brown Grading to Yellowish Brown, Abundant
Subrounded Gravel @ 1.5-1.7 ft bgs, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas

Project Manager: J. Minter Soil Boring Number: F-7

Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 6/11/2013 Approved by: JT™

Date Completed: 6/11/2013

Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA

Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Trace Calcareous Nodules,
Moist, No Odor

SILTY CLAY, Brown & Yellowish Brown, Abundant Calcareous
Nodules & Precipitate, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas

Project Manager: J. Minter Soil Boring Number: F-8

Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 6/11/2013 Approved by: JT™

Date Completed: 6/11/2013

Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA

Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Trace Calcareous Nodules
& Subrounded Gravel, Moist, No Odor

SILTY CLAY, Brown & Yellowish Brown, Calcareous Gravel &
Precipitate, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: F9
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 6/11/2013 Approved by: JT™
Date Completed: 6/11/2013
Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: F-10
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 6/11/2013 Approved by: JT™
Date Completed: 6/11/2013
Drilling Company: ETTL WELL CONSTRUCTION INFORMATION
Driller: Billy Ragon Well Diameter: NA
Boring Method: Geoprobe Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2’ w Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Dark Grayish Brown, Trace Calcareous Nodules &
Iron Nodules, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: G-1
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:
Date Started: 6/25/2013 Approved by: ]TM
Date Completed: 6/25/2013
Drilling Company: SWG WELL CONSTRUCTION INFORMATION
Driller: SWG Well Diameter: NA
Boring Method: Hand Auger Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Stiff, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: G-2
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 6/25/2013 Approved by: ]TM
Date Completed: 6/25/2013
Drilling Company: SWG WELL CONSTRUCTION INFORMATION
Driller: SWG Well Diameter: NA
Boring Method: Hand Auger Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Gray, Up to 0.125" Trace, Rounded to
Subrounded Gravel, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: G3
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:
Date Started: 6/25/2013 Approved by: ]TM
Date Completed: 6/25/2013
Drilling Company: SWG WELL CONSTRUCTION INFORMATION
Driller: SWG Well Diameter: NA
Boring Method: Hand Auger Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Trace Calcareous
Subrounded & Subangular Gravel, Plastic, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: G4
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:
Date Started: 6/25/2013 Approved by: ]TM
Date Completed: 6/25/2013
Drilling Company: SWG WELL CONSTRUCTION INFORMATION
Driller: SWG Well Diameter: NA
Boring Method: Hand Auger Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Dark Grayish Brown &
Plastic @ 1-2 ft bgs, Up to 0.25" Trace Subrounded & Subangular
Gravel, Stiff, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: G-5
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION
Drawn By: RDH

Date Started: 6/25/2013 Approved by: ]TM
Date Completed: 6/25/2013
Drilling Company: SWG WELL CONSTRUCTION INFORMATION
Driller: SWG Well Diameter: NA
Boring Method: Hand Auger Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Dark Grayish Brown @ 1-
2 ft bgs, Occasional up to 0.5" Subangular Gravel, Stiff, Moist, No
Odor

00—

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: G-6
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:
Date Started: 6/25/2013 Approved by: ]TM
Date Completed: 6/25/2013
Drilling Company: SWG WELL CONSTRUCTION INFORMATION
Driller: SWG Well Diameter: NA
Boring Method: Hand Auger Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Trace Calcareous
Subrounded Gravel, Stiff, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: G-7
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:
Date Started: 6/25/2013 Approved by: ]TM
Date Completed: 6/25/2013
Drilling Company: SWG WELL CONSTRUCTION INFORMATION
Driller: SWG Well Diameter: NA
Boring Method: Hand Auger Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Trace Subrounded
Calcareous Gravel, Stiff, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: G-8
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:
Date Started: 6/25/2013 Approved by: ]TM
Date Completed: 6/25/2013
Drilling Company: SWG WELL CONSTRUCTION INFORMATION
Driller: SWG Well Diameter: NA
Boring Method: Hand Auger Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Trace Subrounded
Calcareous Gravel, Stiff, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco

Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas
Project Manager: J. Minter Soil Boring Number: G9
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:

Date Started: 6/25/2013 Approved by: ]TM
Date Completed: 6/25/2013
Drilling Company: SWG WELL CONSTRUCTION INFORMATION
Driller: SWG Well Diameter: NA
Boring Method: Hand Auger Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA

Z = o
2 2 21 2] L 5
£35% 2 | =z | 2|85 |58 ¢
SEER SOIL CLASSIFICATION S | 52| 4|2|238 ¢ COMMENTS
2z Z =l E[2|2|F

o] =| 3 o

SILTY CLAY, Very Dark Grayish Brown Grading to Dark Grayish
Brown @ 1-2 ft bgs, Stiff, Moist, No Odor

00—

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Client: City of Frisco
Project: Background Study SOIL BORING LOG
Project Location: Frisco, Texas ' '
Project Manager: J. Minter Soil Boring Number: G-10
Project Number: 0113C129
DRILLING & SAMPLING INFORMATION RDH
Drawn By:
Date Started: 6/25/2013 Approved by: ]TM
Date Completed: 6/25/2013
Drilling Company: SWG WELL CONSTRUCTION INFORMATION
Driller: SWG Well Diameter: NA
Boring Method: Hand Auger Screen Size: NA
Geologist: J. Minter GROUNDWATER DEPTH Screen Length: NA
Bore Hole Diameter: 2" w  Depth at Completion Casing Length: NA
Sampler Type: NA w  Depth at Stabilization Surface Completion: NA
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SILTY CLAY, Very Dark Grayish Brown, Dark Grayish Brown @ 1-
2 ft bgs, Trace Calcareous Nodules & Up to 0.25" Rounded Gravel,
Calcareous Precipitate @ 0.5-2 ft bgs, Stiff, Moist, No Odor

Bottom of Boring @ 2 ft bgs

NOTE: This log is not to be used outside the original report.




Southwest

APPENDIX C

Table



TABLE 1
RCRA 8 METALS SOIL ANALYTICAL RESULTS

BACKGROUND STUDY
Frisco, Texas

Depth Percent | Arsenic [ Barium |Cadmium | Chromium Lead Selenium | Silver Mercury
Sample I.D. Sample Date q
(feet) | Moisture | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) (mg/Kg)
Area A
A-1(0-1) 5/17/2013 0-1 17.4 8.2 107 0.34 29.7 11.6 <0.24 <0.10 0.015
A-2 (0-1) 5/17/2013 0-1 15.3 6.0 77.3 0.30 22.3 8.7 <0.23 <0.097 0.016
A-3 (0-1) 5/17/2013 0-1 19.5 7.6 105 0.32 27.4 111 <0.25 <0.11 0.015
A-4 (0-1) 5/17/2013 0-1 18.2 9.3 104 0.34 27.9 11.2 <0.24 <0.10 0.016
A-5 (0-1) 5/17/2013 0-1 19.0 7.3 113 0.32 28.6 11.0 <0.24 <0.10 0.015
A-6 (0-1) 5/17/2013 0-1 20.4 8.3 107 0.34 28.5 12.3 <0.24 <0.10 0.018
A-7 (0-1) 5/17/2013 0-1 15.1 5.4 82.0 0.30 21.4 8.4 <0.24 <0.10 0.015
A-8 (0-1) 5/17/2013 0-1 18.8 4.7 89.0 0.31 24.7 9.0 <0.24 <0.10 0.010
A-9 (0-1) 5/17/2013 0-1 20.1 53 92.8 0.26 26.2 9.1 <0.24 <0.10 0.012
A-10 (0-1) 5/17/2013 0-1 17.9 6.6 101 0.33 28.8 10.8 <0.24 <0.10 0.014
A-1(1-2) 5/17/2013 1-2 18.1 9.0 111 0.32 31.8 12.5 <0.24 <0.10 0.016
A-2(1-2) 5/17/2013 1-2 16.8 5.9 78.6 0.30 24.4 9.6 <0.24 <0.10 0.016
A-3 (1-2) 5/17/2013 1-2 19.0 6.7 105 0.32 30.9 11.2 <0.24 <0.10 0.017
A-4(1-2) 5/17/2013 1-2 21.0 5.8 106 0.30 29.4 10.8 <0.25 <0.10 0.017
A-5 (1-2) 5/17/2013 1-2 19.0 4.7 85.0 0.30 27.3 8.5 <0.24 <0.10 0.011
A-6(1-2) 5/17/2013 1-2 22.1 6.8 121 0.31 32.6 11.9 <0.24 <0.10 0.013
A-7 (1-2) 5/17/2013 1-2 15.2 4.3 64.1 0.29 19:9 6.8 <0.23 <0.097 0.017
A-8(1-2) 5/17/2013 1-2 16.6 2.7 62.5 0.29 21.8 6.9 <0.23 <0.099 0.0093
A-9 (1-2) 5/17/2013 1-2 19.9 6.0 109 0.28 29.5 10.5 <0.25 <0.11 0.011
A-10 (1-2) 5/17/2013 1-2 19.9 5.5 106 0.30 28.1 9.9 <0.25 <0.11 0.014
Area B
B-1(0-1) 5/17/2013 0-1 21.3 3.6 130 0.30 28.7 10.7 <0.25 0.24 0.0083
B-2 (0-1) 5/17/2013 0-1 23.0 4.8 147 0.31 30.5 15.6 <0.25 0.43 0.0061
B-3 (0-1) 5/17/2013 0-1 21.7 6.4 151 0.33 334 13.4 <0.26 0.32 0.017
B-4 (0-1) 5/17/2013 0-1 24.6 8.1 171 0.28 31.0 119 <0.27 0.33 0.010
B-5 (0-1) 5/17/2013 0-1 23.8 5.1 162 0.33 324 12.8 <0.26 0.40 0.016
B-6 (0-1) 5/17/2013 0-1 21.9 6.1 179 0.34 32.7 13.5 <0.25 0.39 0.016
B-7 (0-1) 5/17/2013 0-1 21.7 6.5 156 0.32 323 13.9 <0.25 0.30 0.023
B-8 (0-1) 5/17/2013 0-1 20.0 6.0 141 0.29 31.9 12.3 <0.25 0.17 0.013
B-9 (0-1) 5/17/2013 0-1 19.2 4.9 142 0.29 30.8 11.0 <0.24 0.15 0.0091
B-10 (0-1) 5/17/2013 0-1 20.6 6.8 137 0.26 29.0 13.3 <0.24 0.22 0.011
B-1(1-2) 5/17/2013 1-2 16.7 2.4 132 0.29 27.2 9.4 <0.24 0.32 0.0053
B-11 (Dup of B-1 (1-2)) 5/17/2013 | DUPLICATE 17.5 2.6 185 0.45 26.7 10.0 <0.24 0.39 0.070
B-2 (1-2) 5/17/2013 1-2 17.4 2.7 150 0.27 26.2 9.6 <0.24 0.27 0.0038(j)
B-3 (1-2) 5/17/2013 1-2 19.9 3.6 149 0.28 28.8 10.6 <0.24 0.25 0.0060
B-4 (1-2) 5/17/2013 1-2 21.1 4.0 137 0.26 30.9 9.9 <0.25 0.17 0.0073
B-5 (1-2) 5/17/2013 1-2 18.1 2.8 156 0.27 26.5 9.1 <0.24 <0.10 0.0063
B-6 (1-2) 5/17/2013 1-2 18.7 3.6 168 0.28 29.6 10.8 <0.24 0.12 0.0078
B-7 (1-2) 5/17/2013 1-2 22.5 6.3 151 0.30 33.1 13.0 <0.26 0.42 0.014
B-8 (1-2) 5/17/2013 1-2 22.4 4.7 126 0.27 31.5 10.1 <0.25 0.23 0.0067
B-9 (1-2) 5/17/2013 1-2 18.4 5.0 186 0.28 30.0 114 <0.25 0.23 0.0041(j)
B-10 (1-2) 5/17/2013 1-2 19.6 4.0 160 0.28 30.1 111 <0.24 0.25 0.013




TABLE 1

RCRA 8 METALS SOIL ANALYTICAL RESULTS

BACKGROUND STUDY
Frisco, Texas

Depth Percent | Arsenic | Barium |Cadmium | Chromium Lead Selenium | Silver Mercury
Sample I.D. Sample Date q
(feet) | Moisture | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) (mg/Kg)
Area C
C-1(0-1) 5/20/2013 0-1 16.5 7.1 251 0.47 24.5 11.3 <0.23 0.48 0.013
C-2 (0-1) 5/20/2013 0-1 20.1 7.3 116 0.25 333 11.3 <0.24 <0.10 0.012
C-3(0-1) 5/20/2013 0-1 21.9 7.1 172 0.20 38.4 14.5 <0.25 <0.11 0.013
C-4 (0-1) 5/20/2013 0-1 20.6 6.4 105 0.22 213 119 <0.25 <0.11 0.025
C-5(0-1) 5/20/2013 0-1 21.1 7.7 125 0.15 323 12.2 <0.24 <0.10 0.010
C-11 (Dup of C-5 (0-1)) 5/20/2013 | DUPLICATE 22.4 8.8 150 0.38 35.6 13.6 <0.25 0.62 0.014
C-6 (0-1) 5/20/2013 0-1 15.4 4.8 98.2 0.20 22.4 9.3 <0.23 <0.097 0.011
C-7 (0-1) 5/20/2013 0-1 14.8 53 82.7 0.19 16.1 9.9 <0.23 <0.096 0.020
C-8 (0-1) 5/20/2013 0-1 15.9 6.8 83.3 0.20 24.2 10.9 <0.24 <0.10 0.013
C-9 (0-1) 5/20/2013 0-1 22.0 11.4 122 0.50 32.7 17.0 <0.25 0.40 0.019
C-10 (0-1) 5/20/2013 0-1 16.4 5.3 86.3 0.21 20.5 9.8 <0.23 <0.099 0.033
C-1(1-2) 5/20/2013 1-2 17.8 4.6 87.7 0.19 24.3 8.1 <0.24 <0.10 0.0079
C-2(1-2) 5/20/2013 1-2 16.4 5.9 165 0.45 30.1 11.2 <0.24 0.45 0.0060
C-3 (1-2) 5/20/2013 1-2 19.8 6.1 169 0.18 34.1 12.6 <0.24 <0.10 0.0069
C-4 (1-2) 5/20/2013 1-2 15.6 5.9 130 0.20 20.8 10.2 <0.24 <0.10 0.0086
C-5 (1-2) 5/20/2013 1-2 16.0 6.1 120 0.16 29.5 10.7 <0.23 <0.096 0.0058
C-6 (1-2) 5/20/2013 1-2 15.9 4.2 93.8 0.18 22.9 8.7 <0.24 <0.10 0.0074
C-7 (1-2) 5/20/2013 1-2 12.1 4.8 187 0.20 14.4 7.7 <0.23 <0.097 0.015
C-8(1-2) 5/20/2013 1-2 10.7 5.5 58.4 0.20 17.5 8.8 <0.21 <0.091 0.011
C-9 (1-2) 5/20/2013 1-2 16.2 6.0 71.6 0.19 22.6 9.0 <0.24 <0.10 0.0096
C-10(1-2) 5/20/2013 1-2 16.8 6.6 290 0.41 23.6 10.1 <0.24 0.56 0.011
Area D
D-1(0-1) 5/20/2013 0-1 16.3 7.7 180 0.35 25.7 11.2 <0.23 0.48 0.0075
D-2 (0-1) 5/20/2013 0-1 15.0 6.6 110 0.30 24.1 12.3 <0.23 0.25 0.0091
D-3 (0-1) 5/20/2013 0-1 16.8 7.5 128 0.38 28.0 12.7 <0.24 0.57 0.013
D-4 (0-1) 5/20/2013 0-1 16.7 5.6 116 0.34 27.2 13.0 <0.23 0.41 0.014
D-5 (0-1) 5/20/2013 0-1 15.0 7.3 135 0.35 27.8 12.5 <0.23 0.44 0.016
D-6 (0-1) 5/20/2013 0-1 13.2 5.5 105 0.41 29.6 9.5 <0.22 0.25 0.019
D-7 (0-1) 5/20/2013 0-1 20.7 6.5 123 0.47 31.8 11.5 <0.25 0.32 0.021
D-8 (0-1) 5/21/2013 0-1 20.3 6.4 94.6 0.42 323 11.2 <0.25 0.32 0.020
D-9 (0-1) 5/21/2013 0-1 11.1 8.8 79.6 0.33 22.0 11.3 <0.21 0.27 0.0080
D-10 (0-1) 5/21/2013 0-1 13.8 9.5 110 0.34 27.7 12.7 <0.22 0.36 0.0064
D-11 (Dup of D-10 (0-1)) 5/21/2013 | DUPLICATE 15.2 8.8 112 0.35 28.0 13.2 <0.24 0.17 0.015
D-1(1-2) 5/20/2013 1-2 16.8 7.1 148 0.32 24.8 14.1 <0.23 0.45 0.017
D-2 (1-2) 5/20/2013 1-2 15.0 6.0 114 0.29 25.7 13.7 <0.23 0.38 0.0083
D-3 (1-2) 5/20/2013 1-2 13.8 6.5 137 0.41 31.9 10.2 <0.22 0.50 0.017
D-4 (1-2) 5/20/2013 1-2 15.2 5.1 114 0.28 27.8 11.5 <0.22 0.41 0.0073
D-5 (1-2) 5/20/2013 1-2 8.7 7.3 135 0.37 25.0 9.6 <0.22 0.20 0.020
D-6 (1-2) 5/20/2013 1-2 13.9 6.3 108 0.50 39.3 11.2 <0.22 0.32 0.024
D-7 (1-2) 5/20/2013 1-2 16.9 6.5 108 0.50 35.9 12.1 <0.24 0.33 0.018
D-8 (1-2) 5/21/2013 1-2 16.9 7.2 86.2 0.49 37.0 12.0 <0.24 0.31 0.022
D-9 (1-2) 5/21/2013 1-2 10.3 7.6 87.0 0.30 22.4 10.8 <0.22 0.25 0.012
D-10 (1-2) 5/21/2013 1-2 14.0 8.0 115 0.33 27.4 13.6 <0.23 0.35 0.075




TABLE 1
RCRA 8 METALS SOIL ANALYTICAL RESULTS

BACKGROUND STUDY
Frisco, Texas

Depth Percent | Arsenic | Barium |Cadmium | Chromium Lead Selenium | Silver Mercury
Sample I.D. Sample Date q
(feet) | Moisture | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) (mg/Kg)
Area E
E-1(0-1) 6/11/2013 0-1 22.6 5.4 117 0.39 20.5 13.7 0.93 1.5 0.012
E-2 (0-1) 6/11/2013 0-1 25.6 6.0 189 0.035(j) 29.3 10.1 11 0.46(j) 0.015
E-3 (0-1) 6/11/2013 0-1 22.1 5.8 96.2 0.18 26.0 9.6 1.0 0.87 0.0084
E-4 (0-1) 6/11/2013 0-1 16.8 6.4 111 0.39 22.0 13.5 0.94 <0.40 0.017
E-5 (0-1) 6/11/2013 0-1 21.9 6.5 91.7 1.7 18.6 24.6 1.0 <0.42 0.017
E-6 (0-1) 6/11/2013 0-1 20.0 5.8 130 0.28 21.2 11.6 0.96 <0.41 0.0088
E-7 (0-1) 6/11/2013 0-1 16.8 6.0 112 0.37 18.3 12.0 1.0 <0.40 0.013
E-8 (0-1) 6/11/2013 0-1 13.2 5.8 100 1.1 15.7 17.6 0.87 <0.38 0.018
E-9 (0-1) 6/11/2013 0-1 17.6 6.4 113 0.34 19.6 14.3 1.1 <0.41 0.014
E-10 (0-1) 6/11/2013 0-1 18.2 6.8 103 1.3 18.1 30.0 0.97 <0.40 0.019
E-1(1-2) 6/11/2013 1-2 17.0 5.3 155 <0.024 28.7 8.5 1.0 0.55 0.012
E-2 (1-2) 6/11/2013 1-2 24.9 5.9 183 <0.026 28.7 9.3 1.2 <0.45 0.0070
E-3 (1-2) 6/11/2013 1-2 21.1 5.5 162 0.037(j) 25.4 7.6 1.1 <0.42 0.0052
E-4 (1-2) 6/11/2013 1-2 12.7 5.9 130 0.062(j) 20.5 7.9 1.0 <0.38 0.0075
E-5 (1-2) 6/11/2013 1-2 13.8 5.7 117 0.064(j) 21.1 7.5 0.94 <0.38 0.0085
E-6 (1-2) 6/11/2013 1-2 20.1 5.5 101 0.036(j) 21.4 6.8 0.79 <0.41 0.0058
E-7 (1-2) 6/11/2013 1-2 16.0 5.3 94.8 0.066(j) 17.5 7.2 0.83 <0.40 0.012
E-8 (1-2) 6/11/2013 1-2 13.5 5.8 87.2 0.064(j) 19.0 7.5 1.0 <0.38 0.0081
E-9 (1-2) 6/11/2013 1-2 14.1 6.0 108 0.076(j) 19.1 7.6 1.0 <0.39 0.012
E-10 (1-2) 6/11/2013 1-2 12.5 5.6 90.1 0.096(j) 18.7 8.1 0.83 <0.38 0.014
Area F

F-1(0-1) 6/11/2013 0-1 19.1 5.8 151 <0.024 51.3 104 3.3 0.98 0.017
F-2 (0-1) 6/11/2013 0-1 20.1 5.7 130 <0.025 56.4 11.0 3.1 1.2 0.019
F-3 (0-1) 6/11/2013 0-1 24.7 6.5 137 <0.025 48.5 11.1 3.0 <0.54 0.015
F-4 (0-1) 6/11/2013 0-1 25.1 7.3 129 <0.027 54.3 10.2 3.5 <0.57 0.017

F-11 (Dup of F-4 (0-1)) | 6/11/2013 | DUPLICATE| 185 6.6 179 0.17(j) 35.8 15.8 2.8(j) <0.52 0.0024(j)
F-5(0-1) 6/11/2013 0-1 19.1 8.6 130 <0.024 23.4 9.2 2.0 <0.51 0.0079
F-6 (0-1) 6/11/2013 0-1 18.3 5.6 129 0.049(j) 22.3 89 1.9 <0.50 0.0077
F-7 (0-1) 6/11/2013 0-1 16.2 4.1 121 0.12(j) 21.2 7.6 1.9 <0.51 0.0095
F-8 (0-1) 6/11/2013 0-1 15.1 6.0 129 0.095(j) 22.6 8.4 2.1 <0.49 0.010
F-9 (0-1) 6/11/2013 0-1 18.0 5.7 161 <0.024 30.0 9.1 2.4 <0.51 0.0054
F-10 (0-1) 6/11/2013 0-1 19.1 6.1 166 <0.024 32.9 9.4 2.5 <0.50 0.0066
F-1(1-2) 6/11/2013 1-2 17.9 5.9 108 <0.023 58.2 9.7 3.5 1.2 0.0082
F-2 (1-2) 6/11/2013 1-2 20.7 53 97.6 <0.024 67.8 8.8 3.2 1.1 0.011
F-3(1-2) 6/11/2013 1-2 23.4 6.6 119 <0.026 47.9 9.8 3.0 <0.55 0.0093
F-4 (1-2) 6/11/2013 1-2 22.7 7.0 110 <0.025 49.6 9.3 3.2 <0.53 0.0072
F-5(1-2) 6/11/2013 1-2 13.1 11.1 660 0.060(j) 26.3 12.6 5.1 <0.47 0.0065
F-6 (1-2) 6/11/2013 1-2 14.4 5.1 129 0.087(j) 20.4 6.2 1.8 <0.50 0.0061
F-7 (1-2) 6/11/2013 1-2 10.7 3.2 125 0.065(j) 21.3 5.5 1.6 <0.46 0.0055
F-8 (1-2) 6/11/2013 1-2 15.1 4.9 206 0.052(j) 24.1 6.9 2.2 <0.48 0.0044
F-9(1-2) 6/11/2013 1-2 22.0 6.1 161 <0.025 28.6 10.7 2.4 <0.54 0.0077
F-10 (1-2) 6/11/2013 1-2 18.5 5.8 144 <0.024 34.8 8.5 2.2 <0.51 0.0057




TABLE 1
RCRA 8 METALS SOIL ANALYTICAL RESULTS

BACKGROUND STUDY
Frisco, Texas

Depth Percent | Arsenic | Barium |Cadmium | Chromium Lead Selenium | Silver Mercury
Sample I.D. Sample Date .
(feet) | Moisture | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) (mg/Kg)
Area G
G-1(0-1) 6/25/2013 0-1 18.7 7.7 126 0.14 28.0 8.3 2.1 <0.21 0.010
G-2 (0-1) 6/25/2013 0-1 15.2 9.2 135 0.21 25.4 8.5 2.1 <0.20 0.0062
G-3 (0-1) 6/25/2013 0-1 15.5 9.9 120 0.28 23.1 7.9 2.0 <0.21 0.0075
G-4 (0-1) 6/25/2013 0-1 32.4 6.2 119 0.23 20.9 7.1 2.0 <0.25 0.0047(j)
G-5 (0-1) 6/25/2013 0-1 16.2 5.4 122 0.22 24.6 7.5 2.1 <0.21 0.0072
G-6 (0-1) 6/25/2013 0-1 16.6 9.9 105 0.27 27.1 9.4 1.9 <0.20 0.0079
G-7 (0-1) 6/25/2013 0-1 13.7 8.5 104 0.26 26.4 8.3 1.9 <0.19 0.0058
G-8 (0-1) 6/25/2013 0-1 15.9 6.1 119 0.24 26.2 8.0 1.9 <0.21 0.0065
G-11 (Dup of G-8 (0-1)) 6/25/2013 | DUPLICATE 16.3 8.3 120 0.24 26.2 8.2 2.1 <0.21 0.0095
G-9 (0-1) 6/25/2013 0-1 15.1 9.4 122 0.27 27.8 8.6 2.2 <0.20 0.011
G-10 (0-1) 6/25/2013 0-1 13.0 5.0 104 0.20 26.6 6.8 1.9 <0.19 0.0083
G-1(1-2) 6/25/2013 1-2 18.7 4.8 134 0.15 29.0 7.7 2.1 <0.21 0.0086
G-2 (1-2) 6/25/2013 1-2 14.6 4.0 103 0.19 24.3 6.4 1.8 <0.20 0.0052
G-3 (1-2) 6/25/2013 1-2 16.5 3.6 82.7 0.22 24.3 5.7 1.7 <0.19 0.0048
G-4 (1-2) 6/25/2013 1-2 15.3 1.0 94.3 0.21 18.3 5.1 1.8 <0.20 0.0056
G-5 (1-2) 6/25/2013 1-2 14.7 1.9 115 0.22 23.5 5.8 1.8 <0.20 0.0041
G-6 (1-2) 6/25/2013 1-2 16.3 3.6 106 0.24 28.2 7.0 2.0 <0.20 0.0068
G-7 (1-2) 6/25/2013 1-2 14.7 4.1 97.4 0.22 27.0 7.1 1.8 <0.20 0.0039
G-8(1-2) 6/25/2013 1-2 18.2 3.7 139 0.26 27.3 7.3 2.0 <0.21 0.0074
G-9 (1-2) 6/25/2013 1-2 17.0 4.1 119 0.24 26.9 6.7 1.9 <0.20 0.0066
G-10 (1-2) 6/25/2013 1-2 14.0 3.3 94.9 0.18 26.6 5.8 1.8 <0.20 0.0025(j)

(j) - Denotes a concentration detected between the laboratory method detection limit and the method quantitation limit.
Shaded values indicates samples that were analyzed but not used in the report
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DATA USABILITY SUMMARY

John J. LeGolvan reviewed two data packages from Pace Analytical Services, Inc. (Pace) for
the analysis of soil samples collected May 17, 20, and 21, 2013 at Areas A, B, C, and D for
the Background Study various locations in Frisco, Texas. Data were reviewed for
conformance to the requirements of the guidance document, Review and Reporting of COC
Concentration Data (RG-366/TRRP-13) and adherence to project objectives.

Intended Use of Data: The objective of the soil sampling event was to provide current data
on concentrations of chemicals of concern (COCSs) in the soil at the property.

Analyses requested included:
o EPA 6010B & 7471 — RCRA 8 Metals and Mercury

Data were reviewed and validated as described in Review and Reporting of COC
Concentration Data, (RG-366/TRRP-13) and the results of the review/validation are discussed
in this Data Usability Summary (DUS). The following laboratory submittals and field data were
examined:

o the reportable data,
e the laboratory review checklists and associated exception reports, and

¢ the field notes with respect to sampling procedures, and preservation procedures prior to
shipping the samples to the laboratory.

The results of supporting quality control (QC) analyses were summarized on the Laboratory
Review Checklists (LRCs), Exception Reports (ERs) and in the case narratives, all of which
were included in this review.

The complete laboratory analytical data package including LRCs, associated ERs, and
reportable data included in this review are attached to this DUS.

Introduction
Eighty three (83) soil samples were collected from the site and analyzed for RCRA 8 Metals
analyses. Table 1 lists the field sample identification cross-referenced to the laboratory
identification.
Project Objectives

8 RCRA Metals

Recovery 75-125%
RPD 0-20%

TABLE 1
Background Study, Areas A, B, C, and D, Frisco, Texas

DATA USABILITY SUMMARY - FIELD/LAB IDENTIFICATION CORRELATION

( Field Identification [ Laboratory Identification |
A-1 (O-1) 755305001
Al (1-2) 755305002
A-2 (O-1) 755305003
A-2 (1-2) 755305004
A3 (O-1) 755305005
A3 (1-2) 755305006
A4 (O-1) 755305007
A4 (1-2) 755305008
A5 (O-1) 755305009




TABLE 1
Background Study, Areas A, B, C, and D, Frisco, Texas

DATA USABILITY SUMMARY - FIELD/LAB IDENTIFICATION CORRELATION

( Field Identification | Laboratory Identification I
A5 (1-2) 755305010
A6 (O-1) 75530501 1
A6 (1-2) 755305012
A7 (O-1) 755305013
A7 (1-2) 75530501 4
A-8 (0-1) 755305015
A8 (1-2) 755305016
A9 (O-1) 755305017
AO (1-2) 755305018

A-10 (O-1) 755305019
A-10 (1-2) 755305020
B-1 (0-1) 75530502 1
B-1 (1-2) 755305022
B2 (0-1) 755305023
B2 (1-2) 755305024
B-3 (0-1) 755305025
B-3 (1-2) 755305026
B-4 (O-1) 755305027
B-4 (1-2) 755305028
B-5 (0-1) 755305029
B-5 (1-2) 755305030
B-6 (0-1) 75530503 |
B-6 (1-2) 755305032
B-7 (0-1) 755305033
B-7 (1-2) 755305034
B-8 (O-1) 755305035
B8 (1-2) 755305036
B-O (O-1) 755305037
B-O (1-2) 755305038
B-10 (O-1) 755305039
B-10 (1-2) 755305040
B-11 75530504 1
C-1 (0-1) 755373001
C-1 (1-2) 755373002
C-2 (0-1) 755373003
C-2 (1-2) 755373004
C-3 (0-1) 755373005
C-3 (1-2) 755373006
C-4 (0-1) 755373007
C-4 (1-2) 755373008
C-5 (O-1) 755373009
C-5 (1-2) 755373010
C-6 (0-1) 75537301 1
C-6 (1-2) 755373012
C-7 (0-1) 755373013




TABLE 1
Background Study, Areas A, B, C, and D, Frisco, Texas

DATA USABILITY SUMMARY - FIELD/LAB IDENTIFICATION CORRELATION

( Field Identification | Laboratory Identification I
C-7 (1-2) 755373014
C-8 (0-1) 755373015
C-8 (1-2) 755373016
C-9 (0-1) 755373017
C-O (1-2) 755373018

C-10 (O-1) 755373019
C-10(1-2) 755373020
C-11 755373021
D-1 (0-1) 755373022
D-1 (1-2) 755373023
D-2 (0-1) 755373024
D-2 (1-2) 755373025
D-3 (0-1) 755373026
D-3 (1-2) 755373027
D-4 (0-1) 755373028
D-4 (1-2) 755373029
D-5 (0-1) 755373030
D-5 (1-2) 755373031
D-6 (O-1) 755373032
D-6 (1-2) 755373033
D-7 (0-1) 755373034
D-7 (1-2) 755373035
D-8 (0-1) 755373036
D-8 (1-2) 755373037
D-O (0-1) 755373038
D-O (1-2) 755373039
D-10 (O-1) 755373040
D-10 (1-2) 755373041
D-11 755373042

Data Review / Validation Results

Analytical Results
Qualified sample data is listed in Table 2. Non-detected results were reported as U, which is
less than the Sample Detection Limits (SDLs) as reported by Pace.

Preservation and Holding Times

Soil samples were evaluated for agreement with the chain-of-custody (C-O-C) and the
Laboratory Review CheckKlist. All samples were received in the appropriate containers and in
good condition with the paperwork filled out properly. Sample receipt temperatures were
within the acceptance criteria of 4 £ 2 °C. Samples were preserved in the field as specified in
SW-846 Table 2-36. Samples were prepared and analyzed within holding times specified in
SW-846 Table 2-36.

Calibrations
According to the LRC, initial calibration data met SW-846 method requirements for the
analytes.



Blanks

Laboratory method blank data was reported for each of the selected analytes. In lab report
755305, Cadmium and lead were detected above the laboratory MDLSs, but below the MQLs,
in the method blank for batch 5727. Cadmium, lead and selenium were detected above the
laboratory MDLs, but below the MQLs, in the method blank for batch 5909. This indicates
possible introduction of laboratory contaminants in the method blank analyses.

Laboratory method blank data was reported for each of the selected analytes. In lab report
755373

Internal Standard and Surrogate Recoveries (RCRA 8 Metals)
Internal standards and surrogates were not used in the analyses.

Laboratory Control Samples
RCRA 8 Metals laboratory control sample (LCS) recoveries met project objectives of 75 to
125% recovery.

Matrix Spike/Matrix Spike Duplicates

The MS recoveries from batch 5726 for barium and chromium were lower than expected.
This indicates a possible low bias for these compounds on samples reported from this batch;
however the LCS recoveries were within project objectives and the data from this batch was
accepted.

The MS recoveries from batch 5727 for barium, chromium and lead were lower than
expected. This indicates a possible low bias for these compounds on samples reported from
this batch; however the LCS recoveries were within project objectives and the data from this
batch was accepted.

The MS recoveries from batch 5909 for lead and selenium were lower than expected. This
indicates a possible low bias for these compounds on samples reported from this batch;
however the LCS recoveries were within project objectives and the data from this batch was
accepted.

The MS recoveries from batch 5963 for mercury were lower than expected. This indicates a
possible low bias for this compound on samples reported from this batch; however the LCS
recoveries were within project objectives and the data from this batch was accepted.

The MSD recoveries from batch 5726 for barium and chromium were lower than expected.
This indicates a possible low bias for these compounds on samples reported from this batch;
however the LCS recoveries were within project objectives and the data from this batch was
accepted.

The MSD recoveries from batch 5727 for arsenic, barium, cadmium, chromium, lead,
selenium, and silver were lower than expected. This indicates a possible low bias for these
compounds on samples reported from this batch; however the LCS recoveries were within
project objectives and the data from this batch was accepted.

The MSD recoveries from batch 5909 for barium, lead, and selenium were lower than
expected. This indicates a possible low bias for these compounds on samples reported from
this batch; however the LCS recoveries were within project objectives and the data from this
batch was accepted.

The MSD recoveries from batch 5963 for mercury were lower than expected. This indicates a
possible low bias for this compound on samples reported from this batch; however the LCS
recoveries were within project objectives and the data from this batch was accepted.

The RPD of the MSD from batch 5727 exceeded the laboratory QC limit for arsenic, barium,
cadmium, chromium, lead, selenium, and silver. The RPD of the MSD from batch 5963
exceeded the laboratory QC limit for mercury.



The MS recoveries from batch 5916 for lead were lower than expected. This indicates a
possible low bias for this compound on samples reported from this batch; however, the LCS
recoveries were within project objectives and the data from this batch was accepted.

The MS recoveries from batch 5917 for lead and selenium were lower than expected. This
indicates a possible low bias for these compounds on samples reported from this batch;
however, the LCS recoveries were within project objectives and the data from this batch was
accepted.

The MSD recoveries from batch 5916 for barium and lead were lower than expected. This
indicates a possible low bias for these compounds on samples reported from this batch:;
however, the LCS recoveries were within project objectives and the data from this batch was
accepted.

The MSD recoveries from batch 5917 for lead and selenium were lower than expected. This
indicates a possible low bias for these compounds on samples reported from this batch;
however, the LCS recoveries were within project objectives and the data from this batch was
accepted.

TABLE 2

Background Study, Areas A, B, C, and D, Frisco, Texas
DATA USABILITY SUMMARY - QUALIFIED DATA

Reason for

Field Identification Analyte Qualification Qualification

Matrix spike
recovery
exceeded QC
limits.

Barium
A-4 (0-1) M1-flag
Chromium

Matrix spike
recovery
exceeded QC
limits.

Barium
A-7 (1-2) MIl-flag
Chromium

Analyte was
detected in the
associated
method blank.

B-1 (O-1) Cadmium B-flag

Analyte was
detected in the
associated
method blank.
Matrix spike
recovery
exceeded QC
limits.

Cadmium B-flag

B-1 (1-2)

Chromium

Ml-flag
Lead

Analyte was
detected in the
associated
method blank.

B-2 (O-1) Cadmium B-flag

Analyte was
detected in the
associated

B-2 (1-2) method blank.
Analyte detected
Mercury J-flag below method
quantitation limit

Cadmium B-flag

Analyte was
detected in the
associated
method blank.

B-3 (O-1) Cadmium B-flag




TABLE 2

Background Study, Areas A, B, C, and D, Frisco, Texas
DATA USABILITY SUMMARY - QUALIFIED DATA

Reason for

Field Identification Analyte Qualification Quialification

Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Matrix spike
recovery
exceeded QC
limits.
Relative percent
difference was
outside control
limits.
Matrix spike
recovery

B-3 (1-2) Cadmium B-flag

B-4 (O-1) Cadmium B-flag

B-4 (1-2) Cadmium B-flag

B-5 (O-1) Cadmium B-flag

B-5 (1-2) Cadmium B-flag

B-6 (O-1) Cadmium B-flag

B-6 (1-2) Cadmium B-flag

B-7 (O-1) Cadmium B-flag

B-7 (1-2) Cadmium B-flag

B-8 (O-1) Cadmium B-flag

B-8 (1-2) Cadmium B-flag

MIl-flag

Arsenic
B-O (O-1) ]
R1-flag

Barium Ml-flag




TABLE 2

Background Study, Areas A, B, C, and D, Frisco, Texas
DATA USABILITY SUMMARY - QUALIFIED DATA

Reason for

Field Identification Analyte Qualification Quialification

exceeded QC
limits.
Relative percent
difference was
outside control
limits.
Analyte was
detected in the
associated
method blank.
Matrix spike
recovery
exceeded QC
limits.
Relative percent
difference was
outside control
limits.
Matrix spike
recovery
exceeded QC
limits.
Relative percent
difference was
outside control
limits.
Matrix spike
recovery
exceeded QC
limits.
Relative percent
difference was
outside control
limits.
Matrix spike
recovery
exceeded QC
limits.
Relative percent
difference was
outside control
limits.
Matrix spike
recovery
exceeded QC
limits.
Relative percent
difference was
outside control
limits.
Analyte was
detected in the
associated
method blank.

R1-flag

B-flag

Cadmium MIl-flag

Rl1-flag

M1l-flag

Chromium

Rl1-flag

M1l-flag

Lead

Rl1-flag

M1l-flag

Selenium

R1-flag

MIl-flag

Silver

Rl1-flag

B-9 (1-2) Cadmium B-flag




TABLE 2

Background Study, Areas A, B, C, and D, Frisco, Texas
DATA USABILITY SUMMARY - QUALIFIED DATA

Reason for

Field Identification Analyte Qualification Quialification

Analyte detected
Mercury J-flag below method
quantitation limit
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Matrix spike
recovery
exceeded QC
limits.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
C-6 (1-2) Cadmium B-flag detected in the
associated

B-10 (O-1) Cadmium B-flag

B-10 (1-2) Cadmium B-flag

C-1(1-2) Cadmium B-flag

C-2 (0-1) Cadmium B-flag

Barium
C-2(1-2) M1-flag
Lead

C-3 (0-1) Cadmium B-flag

C-3 (1-2) Cadmium B-flag

C-4 (0-1) Cadmium B-flag

C-4 (1-2) Cadmium B-flag

C-5 (0-1) Cadmium B-flag

C-5(1-2) Cadmium B-flag

C-6 (O-1) Cadmium B-flag




TABLE 2

Background Study, Areas A, B, C, and D, Frisco, Texas
DATA USABILITY SUMMARY - QUALIFIED DATA

Reason for

Field Identification Analyte Qualification Quialification

method blank.

Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Matrix spike
recovery
exceeded QC
limits.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Analyte was
detected in the
associated
method blank.
Matrix spike
recovery
exceeded QC
limits.
Analyte was
detected in the
associated
method blank.
Matrix spike
recovery
exceeded QC
limits.
Analyte was
detected in the
associated
method blank.

C-7 (0-1) Cadmium B-flag

C-7 (1-2) Cadmium B-flag

C-8 (O-1) Cadmium B-flag

C-8 (1-2) Cadmium B-flag

Lead
C-9 (0-1) MIl-flag
Selenium

C9 (1-2) Cadmium B-flag

C-10 (0-1) Cadmium B-flag

D-2 (O-1) Cadmium B-flag

D-2 (1-2) Cadmium B-flag

Barium
D-3 (1-2) M1-flag
Lead

D-4 (1-2) Cadmium B-flag

D-6 (O-1) Lead MIl-flag

D-9 (1-2) Cadmium B-flag




TABLE 2

Background Study, Areas A, B, C, and D, Frisco, Texas
DATA USABILITY SUMMARY - QUALIFIED DATA

. e e Reason for
Field Identification Analyte Qualification Qualification
Lead Matrix spike
g R ~ recovery
D-10 (1-2) celenium M1-flag exceeded QC
limits.

Field Procedures

The laboratory did not produce a duplicate analysis of the soil samples collected at the site.
Field precision samples were collected in the field. The parent sample B-1 (1-2) was
duplicated as B-11. The parent sample C-5 (0-1) was duplicated as C-11. The parent sample
D-10 (O-1) was duplicated as D-11.

Summary

The laboratory analyses were performed within the guidelines of the standards specified in
the TRRP-13 guidance document. The laboratory QC indicates acceptable instrument
calibration and performance. MS/MSD results indicated lower than expected recovery results
from several batches which were run; however, the LCS/LCSD recoveries in each case were
within the lab QC limits and within the project objective. The overall quality of the laboratory
data appears to be acceptable for the project objective. The soil analytical data are usable for
the purpose of determining current COC concentrations in soil at the affected property.



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

May 30, 2013

Jason Minter
Southwest Geoscience
2351 W. Northwest Hwy
Suite 3321

Dallas, TX 75220

RE: Pace Project 755305
Project ID: 0113C129/Background Study

Dear Jason Minter:
Enclosed are the analytical results for sample(s) received by the laboratory on May 17, 2013.

Results reported herin conform to the most current NELAC standards, where applicable, unless
otherwise narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Shelly Connelly
shelly.connelly@pacelabs.com

Laboratory Certifications
Pace Dallas : Texas Certification #: T104704232-12-4

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Pace Analytical Services, Inc.

05/30/2013 13:39:42
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Cross Reference

Pace Project No.: 755305
Client: Southwest Geoscience

Project ID: 0113C129/Background Study

Collection Received

Client Sample ID Lab ID Matrix Date/Time Date/Time

A-1 (0-1) 755305001 Solid 05/17/2013 09:05  05/17/2013 18:15
A-1(1-2) 755305002 Solid 05/17/2013 09:10  05/17/2013 18:15
A-2 (0-1) 755305003 Solid 05/17/2013 09:35  05/17/2013 18:15
A-2 (1-2) 755305004 Solid 05/17/2013 09:40  05/17/2013 18:15
A-3 (0-1) 755305005 Solid 05/17/2013 09:55  05/17/2013 18:15
A-3 (1-2) 755305006 Solid 05/17/2013 10:00  05/17/2013 18:15
A-4 (0-1) 755305007 Solid 05/17/2013 10:30  05/17/2013 18:15
A-4 (1-2) 755305008 Solid 05/17/2013 10:35  05/17/2013 18:15
A-5 (0-1) 755305009 Solid 05/17/2013 11:00  05/17/2013 18:15
A-5 (1-2) 755305010 Solid 05/17/2013 11:05  05/17/2013 18:15
A-6 (0-1) 755305011 Solid 05/17/2013 11:25  05/17/2013 18:15
A-6 (1-2) 755305012 Solid 05/17/2013 11:30  05/17/2013 18:15
A-7 (0-1) 755305013 Solid 05/17/2013 11:55  05/17/2013 18:15
A-7 (1-2) 755305014 Solid 05/17/2013 12:00  05/17/2013 18:15
A-8 (0-1) 755305015 Solid 05/17/2013 12:15  05/17/2013 18:15
A-8 (1-2) 755305016 Solid 05/17/2013 12:20  05/17/2013 18:15
A-9 (0-1) 755305017 Solid 05/17/2013 12:35  05/17/2013 18:15
A-9 (1-2) 755305018 Solid 05/17/2013 12:40  05/17/2013 18:15
A-10 (0-1) 755305019 Solid 05/17/2013 12:50  05/17/2013 18:15
A-10 (1-2) 755305020 Solid 05/17/2013 12:55  05/17/2013 18:15
B-1 (0-1) 755305021 Solid 05/17/2013 13:40  05/17/2013 18:15
B-1 (1-2) 755305022 Solid 05/17/2013 13:45  05/17/2013 18:15
B-2 (0-1) 755305023 Solid 05/17/2013 14:20  05/17/2013 18:15
B-2 (1-2) 755305024 Solid 05/17/2013 14:25  05/17/2013 18:15
B-3 (0-1) 755305025 Solid 05/17/2013 14:45  05/17/2013 18:15
B-3 (1-2) 755305026 Solid 05/17/2013 14:50  05/17/2013 18:15
B-4 (0-1) 755305027 Solid 05/17/2013 15:15  05/17/2013 18:15
B-4 (1-2) 755305028 Solid 05/17/2013 15:20  05/17/2013 18:15
B-5 (0-1) 755305029 Solid 05/17/2013 15:50  05/17/2013 18:15
B-5 (1-2) 755305030 Solid 05/17/2013 15:55  05/17/2013 18:15
B-6 (0-1) 755305031 Solid 05/17/2013 16:10  05/17/2013 18:15
B-6 (1-2) 755305032 Solid 05/17/2013 16:15  05/17/2013 18:15
B-7 (0-1) 755305033 Solid 05/17/2013 16:30  05/17/2013 18:15
B-7 (1-2) 755305034 Solid 05/17/2013 16:35  05/17/2013 18:15
B-8 (0-1) 755305035 Solid 05/17/2013 16:40  05/17/2013 18:15
B-8 (1-2) 755305036 Solid 05/17/2013 16:45  05/17/2013 18:15
B-9 (0-1) 755305037 Solid 05/17/2013 17:00  05/17/2013 18:15
B-9 (1-2) 755305038 Solid 05/17/2013 17:05  05/17/2013 18:15
B-10 (0-1) 755305039 Solid 05/17/2013 17:20  05/17/2013 18:15
B-10 (1-2) 755305040 Solid 05/17/2013 17:25  05/17/2013 18:15
B-11 755305041 Solid 05/17/2013 00:00  05/17/2013 18:15

Page 2 of 56
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i i Pace Analytical Services, Inc.
PI’O] ect Narrative 400 W. Bethany Drive, Suite 190

Allen, TX 75013
(972) 727-1123

Pace Project No.: 755305

Holding Times:
All holding times were met.

Blanks:

The following blank results were above reporting limits:
Batch ICP/1267 sample 23216 Cadmium

Laboratory Control Samples:
All LCS recoveries were within QC limits.

Matrix Spikes and Duplicates:
MS or MSD recoveries outside of QC limits are qualified in the Report of Quality Control section.

Surrogate:
All surrogate recoveries were within QC limits.

05/30/2013 13:39:42
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Appendix A
LABORATORY DATA PACKAGE COVER PAGE

This data package is for Job No. 755305 and consists of:
This signature page, the laboratory review checklist, and the following reportable data:

R1 - Field chain-of-custody documentation;
R2 - Sample identification cross-reference;
R3 - Test reports (analytical data sheets) for each environmental sample that includes:
a. Items consistent with NELAC Chapter 5,
b. Dilution factors,
c. Preparation methods,
d. Cleanup methods, and
e. If required for the project, tentatively identified compounds (TICs).
R4 - Surrogate recovery data including:
a. Calculated recovery (%R), and
b. The laboratory's surrogate QC limits.
R5 - Test reports/summary forms for blank samples;
R6 - Test reports/summary forms for laboratory control samples (LCSs) including:
a. LCS spiking amounts,
b. Calculated %R for each analyte, and
c. The laboratory's LCS QC limits.
R7 - Test reports/summary forms for matrix spike/matrix spike duplicates (MS/MSDs) including:
a. Samples associated with the MS/MSD clearly identified,
b. MS/MSD spiking amounts,
c. Concentration of each MS/MSD analyte measured in the parent and spiked samples,
d. Calculated %Rs and relative percent differences, and
e. The laboratory's MS/MSD QC limits.
R8 - Laboratory analytical duplicate (if applicable) recovery and precision:
a. The amount of analyte measured in the duplicate,
b. The calculated RPD, and,
c. The laboratory's QC limits for analytical duplicated.
R9 - List of method quantitation limits (MQLs) and detectability check sample results for each analyte and
R10 - Other problems or anomalies.

The exception Report for each "No" or "Not Reviewed (NR) " item in the Laboratory Review Checklist and for each
analyte, matrix, and method for which the laboratory does not hold NELAC accredidation under the Texas
Laboratory Accreditation Program.

Release Statement: | am responsible for the release of this laboratory data package. This laboratory is NELAC
accredited under the Texas Laboratory Accreditation Program for all the methods, analytes, and matrices reported in
this data package except as noted in the Exception Reports. The data have been reviewed and are technically
compliant with the requirements of the methods used, except where noted by the laboratory in the Exception Reports.
By my signature below, | affirm to the best of my knowledge all problems/anomalies observed by the laboratory have
been identified in the Laboratory Review Checklist, and no information affecting the quality of the data has been
knowingly withheld.

Check, if applicable: [] This laboratory meets an exception under 30 TAC §25.6 and was last inspected by [X] TCEQ
on 02/24/2012

Any findings affecting the data in this laboratory data package are noted in the Exception Reports herin. The official
signing the cover page of the report in which these data are used is responsible for releasing this data package and is
by signature affirming the above release statement is true.

Name (Printed) Signature Official Title (Printed) Date
Shelly Connelly Project Manager 05/30/2013
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-1 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305001 Moisture: 17.4% Pace Project No.: 755305
Collected: 05/17/2013 09:05 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 8.2 mg/kg 0.30 0.12 05/22/2013 18:35  05/22/2013 09:15 5726 751CP1
Barium 1 107 mg/kg 0.60 0.30 05/22/2013 18:35  05/22/2013 09:15 5726 751CP1
Cadmium 1 0.34 mg/kg 0.12 0.024  05/22/2013 18:35 05/22/2013 09:15 5726 75ICP1
Chromium 1 297 mg/kg 0.30 0.12 05/22/2013 18:35  05/22/2013 09:15 5726 75ICP1
Lead 1 116 mg/kg 0.24 0.060 05/22/2013 18:35  05/22/2013 09:15 5726 75ICP1
Selenium 1 <024 U mg/kg 0.60 0.24 05/22/2013 18:35  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/22/2013 18:35  05/22/2013 09:15 5726 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.015 mg/kg 0.0042 0.0024 05/23/2013 19:17 05/23/2013 09:00 5766 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-1 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305002 Moisture: 18.1% Pace Project No.: 755305
Collected: 05/17/2013 09:10 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 9.0 mg/kg 0.30 0.12 05/22/2013 18:40  05/22/2013 09:15 5726 751CP1
Barium 1 111 mg/kg 0.60 0.30 05/22/2013 18:40  05/22/2013 09:15 5726 751CP1
Cadmium 1 0.32 mg/kg 0.12 0.024  05/22/2013 18:40  05/22/2013 09:15 5726 75ICP1
Chromium 1 318 mg/kg 0.30 0.12 05/22/2013 18:40  05/22/2013 09:15 5726 75ICP1
Lead 1 125 mg/kg 0.24 0.060 05/22/2013 18:40  05/22/2013 09:15 5726 75ICP1
Selenium 1 <024 U mg/kg 0.60 0.24 05/22/2013 18:40  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/22/2013 18:40  05/22/2013 09:15 5726 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.016 mg/kg 0.0043 0.0024 05/23/2013 19:19 05/23/2013 09:00 5766 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-2 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305003 Moisture: 15.3% Pace Project No.: 755305
Collected: 05/17/2013 09:35 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.0 mg/kg 0.29 0.11 05/22/2013 18:46  05/22/2013 09:15 5726 751CP1
Barium 1 773 mg/kg 0.57 0.29 05/22/2013 18:46  05/22/2013 09:15 5726 751CP1
Cadmium 1 0.30 mg/kg 0.11 0.023  05/22/2013 18:46  05/22/2013 09:15 5726 75ICP1
Chromium 1 223 mg/kg 0.29 0.11 05/22/2013 18:46  05/22/2013 09:15 5726 75ICP1
Lead 1 87 mg/kg 0.23 0.057 05/22/2013 18:46  05/22/2013 09:15 5726 75ICP1
Selenium 1 <0.23 U mg/kg 0.57 0.23 05/22/2013 18:46  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.097 U mg/kg 0.11 0.097 05/22/2013 18:46  05/22/2013 09:15 5726 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.016 mg/kg 0.0040 0.0023 05/23/2013 19:21  05/23/2013 09:00 5766 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-2 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305004 Moisture: 16.8% Pace Project No.: 755305
Collected: 05/17/2013 09:40 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 59 mg/kg 0.30 0.12 05/22/2013 18:51  05/22/2013 09:15 5726 751CP1
Barium 1 78.6 mg/kg 0.60 0.30 05/22/2013 18:51  05/22/2013 09:15 5726 751CP1
Cadmium 1 0.30 mg/kg 0.12 0.024  05/22/2013 18:51  05/22/2013 09:15 5726 75ICP1
Chromium 1 244 mg/kg 0.30 0.12 05/22/2013 18:51  05/22/2013 09:15 5726 75ICP1
Lead 1 96 mg/kg 0.24 0.060 05/22/2013 18:51  05/22/2013 09:15 5726 75ICP1
Selenium 1 <024 U mg/kg 0.60 0.24 05/22/2013 18:51  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/22/2013 18:51  05/22/2013 09:15 5726 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.016 mg/kg 0.0041 0.0024 05/23/2013 19:23  05/23/2013 09:00 5766 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-3 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305005 Moisture: 19.5% Pace Project No.: 755305
Collected: 05/17/2013 09:55 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 76 mg/kg 0.31 0.12 05/22/2013 19:13  05/22/2013 09:15 5726 75ICP1
Barium 1 105 mg/kg 0.62 0.31 05/22/2013 19:13  05/22/2013 09:15 5726 751CP1
Cadmium 1 0.32 mg/kg 0.12 0.025  05/22/2013 19:13  05/22/2013 09:15 5726 75ICP1
Chromium 1 274 mg/kg 0.31 0.12 05/22/2013 19:13  05/22/2013 09:15 5726 75ICP1
Lead 1 111 mg/kg 0.25 0.062 05/22/2013 19:13  05/22/2013 09:15 5726 75ICP1
Selenium 1 <0.25 U mg/kg 0.62 0.25 05/22/2013 19:13  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.11 u mg/kg 0.12 0.11 05/22/2013 19:13  05/22/2013 09:15 5726 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.015 mg/kg 0.0040 0.0023 05/23/2013 19:33  05/23/2013 09:00 5766 75HGO1

Page 9 of 56

05/30/2013 13:39:42



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-3 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305006 Moisture: 19% Pace Project No.: 755305
Collected: 05/17/2013 10:00 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.7 mg/kg 0.29 0.12 05/22/2013 19:19  05/22/2013 09:15 5726 75ICP1
Barium 1 105 mg/kg 0.59 0.29 05/22/2013 19:19  05/22/2013 09:15 5726 751CP1
Cadmium 1 0.32 mg/kg 0.12 0.024  05/22/2013 19:19  05/22/2013 09:15 5726 75ICP1
Chromium 1 309 mg/kg 0.29 0.12 05/22/2013 19:19  05/22/2013 09:15 5726 75ICP1
Lead 1 11.2 mg/kg 0.24 0.059 05/22/2013 19:19  05/22/2013 09:15 5726 75ICP1
Selenium 1 <024 U mg/kg 0.59 0.24 05/22/2013 19:19  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/22/2013 19:19  05/22/2013 09:15 5726 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.017 mg/kg 0.0043 0.0025 05/23/2013 19:35 05/23/2013 09:00 5766 75HGO1

Page 10 of 56

05/30/2013 13:39:42



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-4 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305007 Moisture: 18.2% Pace Project No.: 755305
Collected: 05/17/2013 10:30 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 93 mg/kg 0.29 0.12 05/22/2013 19:24  05/22/2013 09:15 5726 75ICP1
Barium 1 104 M1 ma/kg 0.59 0.29 05/22/2013 19:24  05/22/2013 09:15 5726 75ICP1
Cadmium 1 0.34 mg/kg 0.12 0.024  05/22/2013 19:24  05/22/2013 09:15 5726 75ICP1
Chromium 1 279 M1 mg/kg 0.29 0.12 05/22/2013 19:24  05/22/2013 09:15 5726 75ICP1
Lead 1 11.2 mg/kg 0.24 0.059 05/22/2013 19:24  05/22/2013 09:15 5726 75ICP1
Selenium 1 <024 U mg/kg 0.59 0.24 05/22/2013 19:24  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.10 u mg/kg 0.12 0.10 05/22/2013 19:24  05/22/2013 09:15 5726 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.016 mg/kg 0.0040 0.0023 05/23/2013 19:37 05/23/2013 09:00 5766 75HGO1

Page 11 of 56

05/30/2013 13:39:42



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-4 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305008 Moisture: 21% Pace Project No.: 755305
Collected: 05/17/2013 10:35 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 58 mg/kg 0.31 0.12 05/22/2013 19:30  05/22/2013 09:15 5726 751CP1
Barium 1 106 mg/kg 0.61 0.31 05/22/2013 19:30  05/22/2013 09:15 5726 751CP1
Cadmium 1 0.30 mg/kg 0.12 0.025  05/22/2013 19:30  05/22/2013 09:15 5726 75ICP1
Chromium 1 294 mg/kg 0.31 0.12 05/22/2013 19:30  05/22/2013 09:15 5726 75ICP1
Lead 1 108 mg/kg 0.25 0.061 05/22/2013 19:30  05/22/2013 09:15 5726 75ICP1
Selenium 1 <0.25 U mg/kg 0.61 0.25 05/22/2013 19:30  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/22/2013 19:30  05/22/2013 09:15 5726 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.017 mg/kg 0.0044 0.0025 05/23/2013 19:39 05/23/2013 09:00 5766 75HGO1

Page 12 of 56

05/30/2013 13:39:42



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-5 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305009 Moisture: 19% Pace Project No.: 755305
Collected: 05/17/2013 11:00 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 73 mg/kg 0.30 0.12 05/22/2013 19:35  05/22/2013 09:15 5726 751CP1
Barium 1 113 mg/kg 0.59 0.30 05/22/2013 19:35  05/22/2013 09:15 5726 751CP1
Cadmium 1 0.32 mg/kg 0.12 0.024  05/22/2013 19:35  05/22/2013 09:15 5726 75ICP1
Chromium 1 286 mg/kg 0.30 0.12 05/22/2013 19:35  05/22/2013 09:15 5726 75ICP1
Lead 1 11.0 mg/kg 0.24 0.059 05/22/2013 19:35  05/22/2013 09:15 5726 75ICP1
Selenium 1 <024 U mg/kg 0.59 0.24 05/22/2013 19:35  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/22/2013 19:35  05/22/2013 09:15 5726 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.015 mg/kg 0.0039 0.0022 05/23/2013 19:41 05/23/2013 09:00 5766 75HGO1

Page 13 of 56

05/30/2013 13:39:42



Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: A-5 (1-2)
Lab ID: 755305010
Collected: 05/17/2013 11:05

Parameters

Moisture: 19%

Project ID: 0113C129/Background Study
Pace Project No.: 755305

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Analytical Method: EPA 7471
1 0.011 mg/kg

Received: 05/17/2013 18:15 Matrix: Solid
DF  Results Qual  Units  MQL SDL Analysis Date Prep Date Batch Instr.
Analytical Method: EPA 6010 Preparation Method: EPA 3050
1 47 mg/kg 0.30 0.12  05/22/201319:41  05/22/2013 09:15 5726 75ICP1
1 850 mg/kg 0.60 0.30 05/22/2013 19:41  05/22/2013 09:15 5726 75ICP1
1 0.30 mg/kg 0.12 0.024  05/22/2013 19:41  05/22/2013 09:15 5726 75ICP1
1 273 mg/kg 0.30 0.12  05/22/2013 19:41  05/22/2013 09:15 5726 75ICP1
1 85 mg/kg 0.24 0.060  05/22/2013 19:41  05/22/2013 09:15 5726 751CP1
1 <024 v mg/kg 0.60 0.24 05/22/2013 19:41  05/22/2013 09:15 5726 751CP1
1 <0.10 U mg/kg 0.12 0.10  05/22/2013 19:41  05/22/2013 09:15 5726 75ICP1

Preparation Method: EPA 7471
0.0039 0.0022 05/23/2013 19:43  05/23/2013 09:00 5766 75HGO1

05/30/2013 13:39:42
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-6 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305011 Moisture: 20.4% Pace Project No.: 755305
Collected: 05/17/2013 11:25 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 83 mg/kg 0.30 0.12 05/22/2013 19:46  05/22/2013 09:15 5726 751CP1
Barium 1 107 mg/kg 0.60 0.30 05/22/2013 19:46  05/22/2013 09:15 5726 751CP1
Cadmium 1 0.34 mg/kg 0.12 0.024  05/22/2013 19:46  05/22/2013 09:15 5726 75ICP1
Chromium 1 285 mg/kg 0.30 0.12 05/22/2013 19:46  05/22/2013 09:15 5726 75ICP1
Lead 1 123 mg/kg 0.24 0.060 05/22/2013 19:46  05/22/2013 09:15 5726 75ICP1
Selenium 1 <024 U mg/kg 0.60 0.24 05/22/2013 19:46  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/22/2013 19:46  05/22/2013 09:15 5726 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.018 mg/kg 0.0043 0.0025 05/23/2013 19:45 05/23/2013 09:00 5766 75HGO1

Page 15 of 56
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-6 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305012 Moisture: 22.1% Pace Project No.: 755305
Collected: 05/17/2013 11:30 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.8 mg/kg 0.31 0.12 05/22/2013 19:52  05/22/2013 09:15 5726 751CP1
Barium 1 121 mg/kg 0.61 0.31 05/22/2013 19:52  05/22/2013 09:15 5726 751CP1
Cadmium 1 031 mg/kg 0.12 0.024  05/22/2013 19:52  05/22/2013 09:15 5726 75ICP1
Chromium 1 326 mg/kg 0.31 0.12 05/22/2013 19:52  05/22/2013 09:15 5726 75ICP1
Lead 1 119 mg/kg 0.24 0.061 05/22/2013 19:52  05/22/2013 09:15 5726 75ICP1
Selenium 1 <024 U mg/kg 0.61 0.24 05/22/2013 19:52  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/22/2013 19:52  05/22/2013 09:15 5726 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.013 mg/kg 0.0042 0.0024 05/23/2013 19:47 05/23/2013 09:00 5766 75HGO1

Page 16 of 56
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-7 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305013 Moisture: 15.1% Pace Project No.: 755305
Collected: 05/17/2013 11:55 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 54 mg/kg 0.29 0.12 05/22/2013 19:57  05/22/2013 09:15 5726 75ICP1
Barium 1 820 mg/kg 0.59 0.29 05/22/2013 19:57  05/22/2013 09:15 5726 751CP1
Cadmium 1 0.30 mg/kg 0.12 0.024  05/22/2013 19:57  05/22/2013 09:15 5726 75ICP1
Chromium 1 214 mg/kg 0.29 0.12 05/22/2013 19:57  05/22/2013 09:15 5726 75ICP1
Lead 1 84 mg/kg 0.24 0.059 05/22/2013 19:57  05/22/2013 09:15 5726 75ICP1
Selenium 1 <024 U mg/kg 0.59 0.24 05/22/2013 19:57  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/22/2013 19:57  05/22/2013 09:15 5726 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.015 mg/kg 0.0040 0.0023 05/23/2013 19:49 05/23/2013 09:00 5766 75HGO1

Page 17 of 56

05/30/2013 13:39:42



Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: A-7 (1-2)
Lab ID: 755305014
Collected: 05/17/2013 12:00

Parameters

Moisture: 15.2%

Project ID: 0113C129/Background Study
Pace Project No.: 755305

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Analytical Method: EPA 7471
1 0.017 mg/kg

Received: 05/17/2013 18:15 Matrix: Solid
DF  Results Qual  Units  MQL SDL Analysis Date Prep Date Batch Instr.
Analytical Method: EPA 6010 Preparation Method: EPA 3050
1 43 mg/kg 0.29 0.11 05/22/2013 20:03  05/22/2013 09:15 5726 75ICP1
1 641 M1 mg/kg 0.57 0.29 05/22/2013 20:03  05/22/2013 09:15 5726 751CP1
1 0.29 mg/kg 0.11 0.023  05/22/2013 20:03  05/22/2013 09:15 5726 75ICP1
1 19.9 M1 mg/kg 0.29 0.11  05/22/2013 20:03  05/22/2013 09:15 5726 75ICP1
1 6.8 mg/kg 0.23 0.057 05/22/2013 20:03  05/22/2013 09:15 5726 751CP1
1 <023 v mg/kg 0.57 0.23 05/22/2013 20:03  05/22/2013 09:15 5726 751CP1
1 <0.097 U mg/kg 0.11 0.097 05/22/2013 20:03  05/22/2013 09:15 5726 75ICP1

Preparation Method: EPA 7471
0.0038 0.0021 05/23/2013 19:51  05/23/2013 09:00 5766 75HGO1

05/30/2013 13:39:42
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Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: A-8 (0-1)
Lab ID: 755305015
Collected: 05/17/2013 12:15

Parameters

Moisture: 18.8%

Project ID: 0113C129/Background Study
Pace Project No.: 755305

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Analytical Method: EPA 7471
1 0.010 mg/kg

Received: 05/17/2013 18:15 Matrix: Solid
DF  Results Qual  Units  MQL SDL Analysis Date Prep Date Batch Instr.
Analytical Method: EPA 6010 Preparation Method: EPA 3050
1 47 mg/kg 0.30 0.12 05/22/2013 20:25  05/22/2013 09:15 5726 75ICP1
1 89.0 mg/kg 0.59 0.30 05/22/2013 20:25  05/22/2013 09:15 5726 75ICP1
1 031 mg/kg 0.12 0.024  05/22/2013 20:25 05/22/2013 09:15 5726 75ICP1
1 247 mg/kg 0.30 0.12  05/22/2013 20:25 05/22/2013 09:15 5726 75ICP1
1 9.0 mg/kg 0.24 0.059 05/22/2013 20:25  05/22/2013 09:15 5726 751CP1
1 <024 v mg/kg 0.59 0.24 05/22/2013 20:25  05/22/2013 09:15 5726 751CP1
1 <o0.10 U mg/kg 0.12 0.10 05/22/2013 20:25  05/22/2013 09:15 5726 75ICP1

Preparation Method: EPA 7471
0.0042 0.0024 05/23/2013 21:25 05/23/2013 09:00 5766 75HGO1

05/30/2013 13:39:42
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-8 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305016 Moisture: 16.6% Pace Project No.: 755305
Collected: 05/17/2013 12:20 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 27 mg/kg 0.29 0.12 05/22/2013 20:31  05/22/2013 09:15 5726 75ICP1
Barium 1 625 mg/kg 0.58 0.29 05/22/2013 20:31  05/22/2013 09:15 5726 751CP1
Cadmium 1 0.29 mg/kg 0.12 0.023  05/22/2013 20:31  05/22/2013 09:15 5726 75ICP1
Chromium 1 218 mg/kg 0.29 0.12 05/22/2013 20:31  05/22/2013 09:15 5726 75ICP1
Lead 1 6.9 mg/kg 0.23 0.058 05/22/2013 20:31  05/22/2013 09:15 5726 751CP1
Selenium 1 <0.23 U mg/kg 0.58 0.23 05/22/2013 20:31  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.099 U mg/kg 0.12 0.099 05/22/2013 20:31  05/22/2013 09:15 5726 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0093 mg/kg 0.0040 0.0023 05/23/2013 21:28 05/23/2013 09:00 5766 75HGO1

Page 20 of 56
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-9 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305017 Moisture: 20.1% Pace Project No.: 755305
Collected: 05/17/2013 12:35 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 53 mg/kg 0.30 0.12 05/22/2013 20:36  05/22/2013 09:15 5726 751CP1
Barium 1 928 mg/kg 0.61 0.30 05/22/2013 20:36  05/22/2013 09:15 5726 751CP1
Cadmium 1 0.26 mg/kg 0.12 0.024  05/22/2013 20:36  05/22/2013 09:15 5726 75ICP1
Chromium 1 26.2 mg/kg 0.30 0.12 05/22/2013 20:36  05/22/2013 09:15 5726 75ICP1
Lead 1 91 mg/kg 0.24 0.061 05/22/2013 20:36  05/22/2013 09:15 5726 751CP1
Selenium 1 <024 U mg/kg 0.61 0.24 05/22/2013 20:36  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/22/2013 20:36  05/22/2013 09:15 5726 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.012 mg/kg 0.0040 0.0023 05/23/2013 21:30 05/23/2013 09:00 5766 75HGO1

Page 21 of 56
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-9 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305018 Moisture: 19.9% Pace Project No.: 755305
Collected: 05/17/2013 12:40 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.0 mg/kg 0.31 0.12 05/22/2013 20:42  05/22/2013 09:15 5726 75ICP1
Barium 1 109 ma/kg 0.62 0.31 05/22/2013 20:42  05/22/2013 09:15 5726 75ICP1
Cadmium 1 0.28 mg/kg 0.12 0.025  05/22/2013 20:42  05/22/2013 09:15 5726 75ICP1
Chromium 1 295 mg/kg 0.31 0.12 05/22/2013 20:42  05/22/2013 09:15 5726 75ICP1
Lead 1 105 mg/kg 0.25 0.062 05/22/2013 20:42  05/22/2013 09:15 5726 751CP1
Selenium 1 <0.25 U mg/kg 0.62 0.25 05/22/2013 20:42  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.11 u mg/kg 0.12 0.11 05/22/2013 20:42  05/22/2013 09:15 5726 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.011 mg/kg 0.0043 0.0024 05/23/2013 21:32  05/23/2013 09:00 5766 75HGO1

Page 22 of 56
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-10 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305019 Moisture: 17.9% Pace Project No.: 755305
Collected: 05/17/2013 12:50 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.6 mg/kg 0.30 0.12 05/22/2013 20:47  05/22/2013 09:15 5726 75ICP1
Barium 1 101 mg/kg 0.60 0.30 05/22/2013 20:47  05/22/2013 09:15 5726 751CP1
Cadmium 1 0.33 mg/kg 0.12 0.024  05/22/2013 20:47  05/22/2013 09:15 5726 75ICP1
Chromium 1 288 mg/kg 0.30 0.12 05/22/2013 20:47  05/22/2013 09:15 5726 75ICP1
Lead 1 108 mg/kg 0.24 0.060 05/22/2013 20:47  05/22/2013 09:15 5726 75ICP1
Selenium 1 <024 U mg/kg 0.60 0.24 05/22/2013 20:47  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.10 u mg/kg 0.12 0.10 05/22/2013 20:47  05/22/2013 09:15 5726 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.014 mg/kg 0.0043  0.0024 05/23/2013 21:34  05/23/201309:00 5766  75HGO1

Page 23 of 56
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: A-10 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305020 Moisture: 19.9% Pace Project No.: 755305
Collected: 05/17/2013 12:55 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 55 mg/kg 0.31 0.12 05/22/2013 20:53  05/22/2013 09:15 5726 751CP1
Barium 1 106 mg/kg 0.62 0.31 05/22/2013 20:53  05/22/2013 09:15 5726 751CP1
Cadmium 1 0.30 mg/kg 0.12 0.025  05/22/2013 20:53  05/22/2013 09:15 5726 75ICP1
Chromium 1 281 mg/kg 0.31 0.12 05/22/2013 20:53  05/22/2013 09:15 5726 75ICP1
Lead 1 9.9 mg/kg 0.25 0.062 05/22/2013 20:53  05/22/2013 09:15 5726 751CP1
Selenium 1 <0.25 U mg/kg 0.62 0.25 05/22/2013 20:53  05/22/2013 09:15 5726 75ICP1
Silver 1 <0.11 U mg/kg 0.12 0.11 05/22/2013 20:53  05/22/2013 09:15 5726 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.014 mg/kg 0.0042 0.0024 05/23/2013 21:36  05/23/2013 09:00 5766 75HGO1

Page 24 of 56
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-1 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305021 Moisture: 21.3% Pace Project No.: 755305
Collected: 05/17/2013 13:40 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 3.6 mg/kg 0.32 0.13 05/23/2013 22:19  05/22/2013 09:50 5727 751CP1
Barium 1 130 mg/kg 0.64 0.32 05/23/2013 22:19  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.30 B mg/kg 0.13 0.025  05/23/2013 22:19  05/22/2013 09:50 5727 75ICP1
Chromium 1 287 mg/kg 0.32 0.13 05/23/2013 22:19  05/22/2013 09:50 5727 75ICP1
Lead 1 107 mg/kg 0.25 0.064 05/23/2013 22:19  05/22/2013 09:50 5727 75ICP1
Selenium 1 <0.25 U mg/kg 0.64 0.25 05/23/2013 22:19  05/22/2013 09:50 5727 75ICP1
Silver 1 024 mg/kg 0.13 0.11 05/23/2013 22:19  05/22/2013 09:50 5727 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0083 mg/kg 0.0044 0.0025 05/23/2013 21:03 05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-1 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305022 Moisture: 16.7% Pace Project No.: 755305
Collected: 05/17/2013 13:45 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 24 mg/kg 0.30 0.12 05/23/2013 22:26  05/22/2013 09:50 5727 751CP1
Barium 1 132 mg/kg 0.60 0.30 05/23/2013 22:26  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.29 B mg/kg 0.12 0.024  05/23/2013 22:26  05/22/2013 09:50 5727 75ICP1
Chromium 1 272 M1 mg/kg 0.30 0.12 05/23/2013 22:26  05/22/2013 09:50 5727 75ICP1
Lead 1 94 M1 mg/kg 0.24 0.060 05/23/2013 22:26  05/22/2013 09:50 5727 751CP1
Selenium 1 <024 U mg/kg 0.60 0.24 05/23/2013 22:26  05/22/2013 09:50 5727 75ICP1
Silver 1 032 mg/kg 0.12 0.10 05/23/2013 22:26  05/22/2013 09:50 5727 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0053 mg/kg 0.0040 0.0023 05/23/2013 21:05 05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-2 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305023 Moisture: 23% Pace Project No.: 755305
Collected: 05/17/2013 14:20 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 48 mg/kg 0.31 0.12 05/23/2013 22:32  05/22/2013 09:50 5727 75ICP1
Barium 1 147 mg/kg 0.62 0.31 05/23/2013 22:32  05/22/2013 09:50 5727 751CP1
Cadmium 1 031 B mg/kg 0.12 0.025  05/23/2013 22:32  05/22/2013 09:50 5727 75ICP1
Chromium 1 305 mg/kg 0.31 0.12 05/23/2013 22:32  05/22/2013 09:50 5727 75ICP1
Lead 1 156 mg/kg 0.25 0.062 05/23/2013 22:32  05/22/2013 09:50 5727 751CP1
Selenium 1 <0.25 U mg/kg 0.62 0.25 05/23/2013 22:32  05/22/2013 09:50 5727 75ICP1
Silver 1 043 mg/kg 0.12 0.11 05/23/2013 22:32  05/22/2013 09:50 5727 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0061 mg/kg 0.0044 0.0025 05/23/2013 21:07 05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-2 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305024 Moisture: 17.4% Pace Project No.: 755305
Collected: 05/17/2013 14:25 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 27 mg/kg 0.29 0.12 05/23/2013 22:39  05/22/2013 09:50 5727 751CP1
Barium 1 150 mg/kg 0.59 0.29 05/23/2013 22:39  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.27 B mg/kg 0.12 0.024  05/23/2013 22:39  05/22/2013 09:50 5727 75ICP1
Chromium 1 26.2 mg/kg 0.29 0.12 05/23/2013 22:39  05/22/2013 09:50 5727 75ICP1
Lead 1 96 mg/kg 0.24 0.059 05/23/2013 22:39  05/22/2013 09:50 5727 751CP1
Selenium 1 <024 U mg/kg 0.59 0.24 05/23/2013 22:39  05/22/2013 09:50 5727 75ICP1
Silver 1 0.27 mg/kg 0.12 0.10 05/23/2013 22:39  05/22/2013 09:50 5727 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0038 J mg/kg 0.0043 0.0025 05/23/2013 21:09 05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-3 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305025 Moisture: 21.7% Pace Project No.: 755305
Collected: 05/17/2013 14:45 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 64 mg/kg 0.32 0.13 05/23/2013 22:46  05/22/2013 09:50 5727 751CP1
Barium 1 151 mg/kg 0.64 0.32 05/23/2013 22:46  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.33 B mg/kg 0.13 0.026  05/23/2013 22:46  05/22/2013 09:50 5727 75ICP1
Chromium 1 334 mg/kg 0.32 0.13 05/23/2013 22:46  05/22/2013 09:50 5727 75ICP1
Lead 1 134 mg/kg 0.26 0.064 05/23/2013 22:46  05/22/2013 09:50 5727 751CP1
Selenium 1 <0.26 U mg/kg 0.64 0.26 05/23/2013 22:46  05/22/2013 09:50 5727 75ICP1
Silver 1 032 mg/kg 0.13 0.11 05/23/2013 22:46  05/22/2013 09:50 5727 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.017 mg/kg 0.0041 0.0024 05/23/2013 21:12 05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-3 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305026 Moisture: 19.9% Pace Project No.: 755305
Collected: 05/17/2013 14:50 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 3.6 mg/kg 0.31 0.12 05/23/2013 22:53  05/22/2013 09:50 5727 751CP1
Barium 1 149 mg/kg 0.61 0.31 05/23/2013 22:53  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.28 B mg/kg 0.12 0.024  05/23/2013 22:53  05/22/2013 09:50 5727 75ICP1
Chromium 1 288 mg/kg 0.31 0.12 05/23/2013 22:53  05/22/2013 09:50 5727 75ICP1
Lead 1 106 mg/kg 0.24 0.061 05/23/2013 22:53  05/22/2013 09:50 5727 75ICP1
Selenium 1 <024 U mg/kg 0.61 0.24 05/23/2013 22:53  05/22/2013 09:50 5727 75ICP1
Silver 1 0.25 mg/kg 0.12 0.10 05/23/2013 22:53  05/22/2013 09:50 5727 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0060 mg/kg 0.0045 0.0025 05/23/2013 21:14 05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-4 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305027 Moisture: 24.6% Pace Project No.: 755305
Collected: 05/17/2013 15:15 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 8.1 mg/kg 0.33 0.13 05/23/2013 23:00  05/22/2013 09:50 5727 751CP1
Barium 1 171 mg/kg 0.67 0.33 05/23/2013 23:00  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.28 B mg/kg 0.13 0.027  05/23/2013 23:00 05/22/2013 09:50 5727 75ICP1
Chromium 1 310 mg/kg 0.33 0.13 05/23/2013 23:00  05/22/2013 09:50 5727 75ICP1
Lead 1 11.9 mg/kg 0.27 0.067 05/23/2013 23:00  05/22/2013 09:50 5727 751CP1
Selenium 1 <0.27 U mg/kg 0.67 0.27 05/23/2013 23:00  05/22/2013 09:50 5727 75ICP1
Silver 1 0.33 mg/kg 0.13 0.11 05/23/2013 23:00  05/22/2013 09:50 5727 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.010 mg/kg 0.0044 0.0025 05/23/2013 21:16 05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-4 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305028 Moisture: 21.1% Pace Project No.: 755305
Collected: 05/17/2013 15:20 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 40 mg/kg 0.31 0.12 05/23/2013 23:06  05/22/2013 09:50 5727 751CP1
Barium 1 137 mg/kg 0.62 0.31 05/23/2013 23:06  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.26 B mg/kg 0.12 0.025  05/23/2013 23:06  05/22/2013 09:50 5727 75ICP1
Chromium 1 309 mg/kg 0.31 0.12 05/23/2013 23:06  05/22/2013 09:50 5727 75ICP1
Lead 1 9.9 mg/kg 0.25 0.062 05/23/2013 23:06  05/22/2013 09:50 5727 751CP1
Selenium 1 <0.25 U mg/kg 0.62 0.25 05/23/2013 23:06  05/22/2013 09:50 5727 75ICP1
Silver 1 0.17 mg/kg 0.12 0.10 05/23/2013 23:06  05/22/2013 09:50 5727 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0073 mg/kg 0.0040 0.0023 05/23/2013 21:18 05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-5 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305029 Moisture: 23.8% Pace Project No.: 755305
Collected: 05/17/2013 15:50 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 51 mg/kg 0.33 0.13 05/23/2013 23:13  05/22/2013 09:50 5727 751CP1
Barium 1 162 mg/kg 0.66 0.33 05/23/2013 23:13  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.33 B mg/kg 0.13 0.026  05/23/2013 23:13  05/22/2013 09:50 5727 75ICP1
Chromium 1 324 mg/kg 0.33 0.13 05/23/2013 23:13  05/22/2013 09:50 5727 75ICP1
Lead 1 128 mg/kg 0.26 0.066 05/23/2013 23:13  05/22/2013 09:50 5727 751CP1
Selenium 1 <0.26 U mg/kg 0.66 0.26 05/23/2013 23:13  05/22/2013 09:50 5727 75ICP1
Silver 1 0.40 mg/kg 0.13 0.11 05/23/2013 23:13  05/22/2013 09:50 5727 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.016 mg/kg 0.0043 0.0024 05/23/2013 21:51 05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-5 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305030 Moisture: 18.1% Pace Project No.: 755305
Collected: 05/17/2013 15:55 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 28 mg/kg 0.30 0.12 05/23/2013 23:20  05/22/2013 09:50 5727 751CP1
Barium 1 156 mg/kg 0.60 0.30 05/23/2013 23:20  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.27 B mg/kg 0.12 0.024  05/23/2013 23:20  05/22/2013 09:50 5727 75ICP1
Chromium 1 265 mg/kg 0.30 0.12 05/23/2013 23:20  05/22/2013 09:50 5727 75ICP1
Lead 1 91 mg/kg 0.24 0.060 05/23/2013 23:20  05/22/2013 09:50 5727 751CP1
Selenium 1 <024 U mg/kg 0.60 0.24 05/23/2013 23:20  05/22/2013 09:50 5727 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/23/2013 23:20  05/22/2013 09:50 5727 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0063 mg/kg 0.0043 0.0024 05/23/2013 21:53  05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-6 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305031 Moisture: 21.9% Pace Project No.: 755305
Collected: 05/17/2013 16:10 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.1 mg/kg 0.32 0.13 05/23/2013 23:43  05/22/2013 09:50 5727 751CP1
Barium 1 179 mg/kg 0.63 0.32 05/23/2013 23:43  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.34 B mg/kg 0.13 0.025  05/23/2013 23:43  05/22/2013 09:50 5727 75ICP1
Chromium 1 327 mg/kg 0.32 0.13 05/23/2013 23:43  05/22/2013 09:50 5727 75ICP1
Lead 1 135 mg/kg 0.25 0.063 05/23/2013 23:43  05/22/2013 09:50 5727 751CP1
Selenium 1 <0.25 U mg/kg 0.63 0.25 05/23/2013 23:43  05/22/2013 09:50 5727 75ICP1
Silver 1 0.39 mg/kg 0.13 0.11 05/23/2013 23:43  05/22/2013 09:50 5727 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.016 mg/kg 0.0044 0.0025 05/23/2013 21:55 05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-6 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305032 Moisture: 18.7% Pace Project No.: 755305
Collected: 05/17/2013 16:15 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 3.6 mg/kg 0.30 0.12 05/23/2013 23:50  05/22/2013 09:50 5727 751CP1
Barium 1 168 mg/kg 0.61 0.30 05/23/2013 23:50  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.28 B mg/kg 0.12 0.024  05/23/2013 23:50  05/22/2013 09:50 5727 75ICP1
Chromium 1 29.6 mg/kg 0.30 0.12 05/23/2013 23:50  05/22/2013 09:50 5727 75ICP1
Lead 1 108 mg/kg 0.24 0.061 05/23/2013 23:50  05/22/2013 09:50 5727 75ICP1
Selenium 1 <024 U mg/kg 0.61 0.24 05/23/2013 23:50  05/22/2013 09:50 5727 75ICP1
Silver 1 0.12 mg/kg 0.12 0.10 05/23/2013 23:50  05/22/2013 09:50 5727 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0078 mg/kg 0.0039 0.0022 05/23/2013 21:57 05/23/2013 09:00 5767 75HGO1

Page 36 of 56

05/30/2013 13:39:42



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-7 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305033 Moisture: 21.7% Pace Project No.: 755305
Collected: 05/17/2013 16:30 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.5 mg/kg 0.31 0.12 05/23/2013 23:57  05/22/2013 09:50 5727 751CP1
Barium 1 156 mg/kg 0.62 0.31 05/23/2013 23:57  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.32 B mg/kg 0.12 0.025  05/23/2013 23:57  05/22/2013 09:50 5727 75ICP1
Chromium 1 323 mg/kg 0.31 0.12 05/23/2013 23:57  05/22/2013 09:50 5727 75ICP1
Lead 1 13.9 mg/kg 0.25 0.062 05/23/2013 23:57  05/22/2013 09:50 5727 75ICP1
Selenium 1 <0.25 U mg/kg 0.62 0.25 05/23/2013 23:57  05/22/2013 09:50 5727 75ICP1
Silver 1 0.30 mg/kg 0.12 0.11 05/23/2013 23:57  05/22/2013 09:50 5727 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.023 mg/kg 0.0043 0.0025 05/23/2013 22:00 05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-7 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305034 Moisture: 22.5% Pace Project No.: 755305
Collected: 05/17/2013 16:35 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.3 mg/kg 0.32 0.13 05/24/2013 00:03  05/22/2013 09:50 5727 751CP1
Barium 1 151 mg/kg 0.65 0.32 05/24/2013 00:03  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.30 B mg/kg 0.13 0.026  05/24/2013 00:03  05/22/2013 09:50 5727 75ICP1
Chromium 1 331 mg/kg 0.32 0.13 05/24/2013 00:03  05/22/2013 09:50 5727 75ICP1
Lead 1 13.0 mg/kg 0.26 0.065 05/24/2013 00:03  05/22/2013 09:50 5727 751CP1
Selenium 1 <0.26 U mg/kg 0.65 0.26 05/24/2013 00:03  05/22/2013 09:50 5727 75ICP1
Silver 1 042 mg/kg 0.13 0.11 05/24/2013 00:03  05/22/2013 09:50 5727 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.014 mg/kg 0.0045 0.0026 05/23/2013 22:02 05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-8 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305035 Moisture: 20% Pace Project No.: 755305
Collected: 05/17/2013 16:40 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.0 mg/kg 0.31 0.12 05/24/2013 00:10  05/22/2013 09:50 5727 751CP1
Barium 1 141 mg/kg 0.62 0.31 05/24/2013 00:10  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.29 B mg/kg 0.12 0.025  05/24/2013 00:10  05/22/2013 09:50 5727 75ICP1
Chromium 1 319 mg/kg 0.31 0.12 05/24/2013 00:10  05/22/2013 09:50 5727 75ICP1
Lead 1 123 mg/kg 0.25 0.062 05/24/2013 00:10  05/22/2013 09:50 5727 75ICP1
Selenium 1 <0.25 U mg/kg 0.62 0.25 05/24/2013 00:10  05/22/2013 09:50 5727 75ICP1
Silver 1 0.17 mg/kg 0.12 0.11 05/24/2013 00:10  05/22/2013 09:50 5727 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.013 mg/kg 0.0043 0.0024 05/23/2013 22:04 05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-8 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305036 Moisture: 22.4% Pace Project No.: 755305
Collected: 05/17/2013 16:45 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 47 mg/kg 0.31 0.12 05/24/2013 00:17  05/22/2013 09:50 5727 75ICP1
Barium 1 126 mg/kg 0.62 0.31 05/24/2013 00:17  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.27 B mg/kg 0.12 0.025  05/24/2013 00:17  05/22/2013 09:50 5727 75ICP1
Chromium 1 315 mg/kg 0.31 0.12 05/24/2013 00:17  05/22/2013 09:50 5727 75ICP1
Lead 1 101 mg/kg 0.25 0.062 05/24/2013 00:17  05/22/2013 09:50 5727 75ICP1
Selenium 1 <0.25 U mg/kg 0.62 0.25 05/24/2013 00:17  05/22/2013 09:50 5727 75ICP1
Silver 1 023 mg/kg 0.12 0.11 05/24/2013 00:17  05/22/2013 09:50 5727 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0067 mg/kg 0.0041 0.0023 05/23/2013 22:06  05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-9 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305037 Moisture: 19.2% Pace Project No.: 755305
Collected: 05/17/2013 17:00 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 49 M1,R1 mg/kg 0.30 0.12 05/24/2013 00:24  05/22/2013 09:50 5727 75ICP1
Barium 1 142 M1,R1 mg/kg 0.61 0.30 05/24/2013 00:24  05/22/2013 09:50 5727 75ICP1
Cadmium 1 0.29 B,M1,Rimg/kg 0.12 0.024  05/24/2013 00:24  05/22/2013 09:50 5727 75ICP1
Chromium 1 308 M1,R1 mg/kg 0.30 0.12 05/24/2013 00:24  05/22/2013 09:50 5727 75ICP1
Lead 1 11.0 M1,R1 mg/kg 0.24 0.061 05/24/2013 00:24  05/22/2013 09:50 5727 751CP1
Selenium 1 <024 U,M1,RImg/kg 0.61 0.24 05/24/2013 00:24  05/22/2013 09:50 5727 75ICP1
Silver 1 015 M1,R1 mg/kg 0.12 0.10 05/24/2013 00:24  05/22/2013 09:50 5727 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0091 mg/kg 0.0041 0.0023 05/23/2013 22:08 05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-9 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305038 Moisture: 18.4% Pace Project No.: 755305
Collected: 05/17/2013 17:05 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 50 mg/kg 0.31 0.12 05/24/2013 00:30  05/22/2013 09:50 5727 751CP1
Barium 1 186 mg/kg 0.61 0.31 05/24/2013 00:30  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.28 B mg/kg 0.12 0.025  05/24/2013 00:30  05/22/2013 09:50 5727 75ICP1
Chromium 1 30.0 mg/kg 0.31 0.12 05/24/2013 00:30  05/22/2013 09:50 5727 75ICP1
Lead 1 114 mg/kg 0.25 0.061 05/24/2013 00:30  05/22/2013 09:50 5727 75ICP1
Selenium 1 <0.25 U mg/kg 0.61 0.25 05/24/2013 00:30  05/22/2013 09:50 5727 75ICP1
Silver 1 0.23 mg/kg 0.12 0.10 05/24/2013 00:30  05/22/2013 09:50 5727 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0041 J mg/kg 0.0042 0.0024 05/23/2013 22:10 05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-10 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755305039 Moisture: 20.6% Pace Project No.: 755305
Collected: 05/17/2013 17:20 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.8 mg/kg 0.31 0.12 05/24/2013 00:37  05/22/2013 09:50 5727 751CP1
Barium 1 137 mg/kg 0.61 0.31 05/24/2013 00:37  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.26 B mg/kg 0.12 0.024  05/24/2013 00:37  05/22/2013 09:50 5727 75ICP1
Chromium 1 29.0 mg/kg 0.31 0.12 05/24/2013 00:37  05/22/2013 09:50 5727 75ICP1
Lead 1 133 mg/kg 0.24 0.061 05/24/2013 00:37  05/22/2013 09:50 5727 75ICP1
Selenium 1 <024 U mg/kg 0.61 0.24 05/24/2013 00:37  05/22/2013 09:50 5727 75ICP1
Silver 1 0.22 mg/kg 0.12 0.10 05/24/2013 00:37  05/22/2013 09:50 5727 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.011 mg/kg 0.0042 0.0024 05/23/2013 22:16  05/23/2013 09:00 5767 75HGO1

Page 43 of 56

05/30/2013 13:39:43



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-10 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755305040 Moisture: 19.6% Pace Project No.: 755305
Collected: 05/17/2013 17:25 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 40 mg/kg 0.30 0.12 05/24/2013 00:44  05/22/2013 09:50 5727 751CP1
Barium 1 160 mg/kg 0.60 0.30 05/24/2013 00:44  05/22/2013 09:50 5727 751CP1
Cadmium 1 0.28 B mg/kg 0.12 0.024  05/24/2013 00:44  05/22/2013 09:50 5727 75ICP1
Chromium 1 301 mg/kg 0.30 0.12 05/24/2013 00:44  05/22/2013 09:50 5727 75ICP1
Lead 1 111 mg/kg 0.24 0.060 05/24/2013 00:44  05/22/2013 09:50 5727 75ICP1
Selenium 1 <024 U mg/kg 0.60 0.24 05/24/2013 00:44  05/22/2013 09:50 5727 75ICP1
Silver 1 0.25 mg/kg 0.12 0.10 05/24/2013 00:44  05/22/2013 09:50 5727 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.013 mg/kg 0.0043 0.0024 05/23/2013 22:18 05/23/2013 09:00 5767 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: B-11 Project ID: 0113C129/Background Study
Lab ID: 755305041 Moisture: 17.5% Pace Project No.: 755305
Collected: 05/17/2013 00:00 Received: 05/17/2013 18:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 26 mg/kg 0.30 0.12 05/29/2013 15:48  05/24/2013 09:01 5909 751CP1
Barium 1 185 mg/kg 0.61 0.30 05/29/2013 15:48  05/24/2013 09:01 5909 751CP1
Cadmium 1 0.45 mg/kg 0.12 0.024  05/29/2013 15:48  05/24/2013 09:01 5909 75ICP1
Chromium 1 267 mg/kg 0.30 0.12 05/29/2013 15:48  05/24/2013 09:01 5909 75ICP1
Lead 1 10.0 mg/kg 0.24 0.061 05/29/2013 15:48  05/24/2013 09:01 5909 75ICP1
Selenium 1 <024 U mg/kg 0.61 0.24 05/29/2013 15:48  05/24/2013 09:01 5909 75ICP1
Silver 1 0.39 mg/kg 0.12 0.10 05/29/2013 15:48  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.070 mg/kg 0.0043 0.0025 05/29/2013 12:17 05/28/2013 11:08 5963 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Quality Control

Batch: 5726
Method: EPA 6010

Pace Project No.: 755305
Instrument ID: 75ICP1

Prep Method: EPA 3050

Blank: 23210
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Arsenic 1 U <0.10 mg/kg 0.25 0.10 05/22/2013 18:02 05/22/2013 09:15
Barium 1 U <0.25 mg/kg 0.50 0.25 05/22/2013 18:02 05/22/2013 09:15
Cadmium 1 U <0.020 mg/kg 0.10 0.020 05/22/2013 18:02 05/22/2013 09:15
Chromium 1 U <0.10 mg/kg 0.25 0.10 05/22/2013 18:02 05/22/2013 09:15
Lead 1 U <0.050 mg/kg 0.20 0.050 05/22/2013 18:02 05/22/2013 09:15
Selenium 1 U <0.20 mg/kg 0.50 0.20 05/22/2013 18:02 05/22/2013 09:15
Silver 1 U <0.085 mg/kg 0.10 0.085 05/22/2013 18:02 05/22/2013 09:15

Laboratory Control Sample: 23211

Spk LCS LCS % Rec LCS

Parameters Amt Result Units %Rec Limits Quals
Arsenic 50 46.2 mg/kg 92 80-120
Barium 50 46.2 mg/kg 92 80-120
Cadmium 50 46.1 mg/kg 92 80-120
Chromium 50 50.2 mg/kg 100 80-120
Lead 50 47.2 mg/kg 94 80-120
Selenium 50 44.9 mg/kg 90 80-120
Silver 25 23.1 mg/kg 92 80-120

Matrix Spike: 23576 Matrix Spike Duplicate: 23577

Original for Sample: Project sample A-4 (0-1)
Original MS  MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Arsenic 9.3 30.9 30 36.0 35.6 mg/kg 86 88 75-125 1 20
Barium 104 30.9 30 111 115 mg/kg 22 38 75-125 4 20 M1
Cadmium 0.34 30.9 30 31.3 30.3 mg/kg 100 100 75-125 3 20
Chromium 27.9 30.9 30 49.0 48.9 mg/kg 68 70 75-125 0 20 M1
Lead 11.2 30.9 30 36.1 35.1 mg/kg 81 80 75-125 3 20
Selenium <0.24 30.9 30 31.3 30.2 mg/kg 101 101 75-125 3 20
Silver <0.10 15.4 15 17.4 17.0 mg/kg 113 113 75-125 2 20

Matrix Spike: 23578 Matrix Spike Duplicate: 23579

Original for Sample: Project sample A-7 (1-2)
Original MS MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Arsenic 4.3 29.5 28.9 31.6 32.2 mg/kg 93 97 75-125 2 20
Barium 64.1 29.5 28.9 71.2 83.5 mg/kg 24 67 75-125 16 20 M1
Cadmium 0.29 29.5 28.9 30.5 30.1 mg/kg 103 103 75-125 2 20
Chromium 19.9 29.5 28.9 40.4 41.7 mg/kg 70 75 75-125 3 20 M1
Lead 6.8 29.5 28.9 29.8 30.5 mg/kg 78 82 75-125 2 20
Selenium <0.23 29.5 28.9 30.9 30.5 mg/kg 105 106 75-125 1 20
Silver <0.098 14.7 14.5 16.7 16.4 mg/kg 114 114 75-125 2 20
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Quality Control

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Batch: 5727
Method: EPA 6010
Prep Method: EPA 3050

Pace Project No.: 755305
Instrument ID: 75ICP1

Blank: 23216
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Arsenic 1 U <0.10 mg/kg 0.25 0.10 05/23/2013 21:07 05/22/2013 09:50
Barium 1 U <0.25 mg/kg 0.50 0.25 05/23/2013 21:07 05/22/2013 09:50
Cadmium 1 J 0.036 mg/kg 0.10 0.020 05/23/2013 21:07 05/22/2013 09:50
Chromium 1 U <0.10 mg/kg 0.25 0.10 05/23/2013 21:07 05/22/2013 09:50
Lead 1 J 0.18 mg/kg 0.20 0.050 05/24/2013 16:28 05/22/2013 09:50
Selenium 1 U <0.20 mg/kg 0.50 0.20 05/23/2013 21:07 05/22/2013 09:50
Silver 1 U <0.085 mg/kg 0.10 0.085 05/23/2013 21:07 05/22/2013 09:50

Laboratory Control Sample: 23217

Spk LCS LCS % Rec LCS

Parameters Amt Result Units %Rec Limits Quals
Arsenic 50 51.8 mg/kg 104 80-120
Barium 50 52.9 mg/kg 106 80-120
Cadmium 50 51.1 mg/kg 102 80-120
Chromium 50 53.4 mg/kg 107 80-120
Lead 50 53.8 mg/kg 108 80-120
Selenium 50 52.4 mg/kg 105 80-120
Silver 25 25.4 mg/kg 101 80-120

Matrix Spike: 23220 Matrix Spike Duplicate: 23221

Original for Sample: Project sample B-1 (1-2)
Original MS  MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Arsenic 2.4 58.2 60 48.2 48.8 mg/kg 79 77 75-125 1 20
Barium 132 58.2 60 191 181 mg/kg 102 82 75-125 5 20
Cadmium 0.29 58.2 60 46.3 48.0 mg/kg 79 80 75-125 4 20
Chromium 27.2 58.2 60 68.1 68.1 mg/kg 70 68 75-125 0 20 M1
Lead 9.4 58.2 60 46.3 47.9 mg/kg 63 64 75-125 3 20 M1
Selenium <0.24 58.2 60 46.4 48.9 mg/kg 80 81 75-125 5 20
Silver 0.32 29.2 30 25.3 26.5 mg/kg 86 87 75-125 5 20

Matrix Spike: 23580 Matrix Spike Duplicate: 23581

Original for Sample: Project sample B-9 (0-1)
Original MS MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Arsenic 4.9 29.7 30.7 29.0 17.1 mg/kg 81 40 75-125 52 20 M1,R1
Barium 142 29.7 30.7 130 69.4 mg/kg -40 -237 75-125 61 20 M1,M1,R1
Cadmium 0.29 29.7 30.7 27.1 16.1 mg/kg 90 52 75-125 51 20 M1,R1
Chromium 30.8 29.7 30.7 45.8 26.6 mg/kg 50 -14 75-125 53 20 M1,M1,R1
Lead 11.0 29.7 30.7 31.0 18.0 mg/kg 67 23 75-125 53 20 M1,M1,R1
Selenium <0.12 29.7 30.7 27.0 15.9 mg/kg 91 52 75-125 52 20 M1,R1
Silver 0.15 14.9 15.4 15.1 8.8 mg/kg 100 57 75-125 52 20 M1,R1
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Quality Control

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Batch: 5909
Method: EPA 6010
Prep Method: EPA 3050

Pace Project No.: 755305
Instrument ID: 75ICP1

Blank: 23888
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Arsenic 1 U <0.10 mg/kg 0.25 0.10 05/29/2013 15:16 05/24/2013 09:01
Barium 1 U <0.25 mg/kg 0.50 0.25 05/29/2013 15:16 05/24/2013 09:01
Cadmium 1 J 0.033 mg/kg 0.10 0.020 05/29/2013 15:16 05/24/2013 09:01
Chromium 1 U <0.10 mg/kg 0.25 0.10 05/29/2013 15:16 05/24/2013 09:01
Lead 1 J 0.13 mg/kg 0.20 0.050 05/29/2013 15:16 05/24/2013 09:01
Selenium 1 J 0.32 mg/kg 0.50 0.20 05/29/2013 15:16 05/24/2013 09:01
Silver 1 U <0.085 mg/kg 0.10 0.085 05/29/2013 15:16 05/24/2013 09:01

Laboratory Control Sample: 23889

Spk LCS LCS % Rec LCS

Parameters Amt Result Units %Rec Limits Quals
Arsenic 50 49.8 mg/kg 100 80-120
Barium 50 51.2 mg/kg 102 80-120
Cadmium 50 50.0 mg/kg 100 80-120
Chromium 50 54.9 mg/kg 110 80-120
Lead 50 49.8 mg/kg 100 80-120
Selenium 50 49.3 mg/kg 99 80-120
Silver 25 24.4 mg/kg 98 80-120

Matrix Spike: 23890 Matrix Spike Duplicate: 23891

Original for Sample: Client sample C-2 (1-2)
Original MS  MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Arsenic 5.9 58.6 58 53.6 53.2 mg/kg 81 81 75-125 1 20
Barium 165 58.6 58 227 191 mg/kg 105 44 75-125 17 20 M1
Cadmium 0.45 58.6 58 50.7 51.0 mg/kg 86 87 75-125 0 20
Chromium 30.1 58.6 58 74.2 75.5 mg/kg 75 78 75-125 2 20
Lead 11.2 58.6 58 49.6 48.6 mg/kg 65 65 75-125 2 20 M1
Selenium <0.23 58.6 58 455 45.0 mg/kg 78 77 75-125 1 20
Silver 0.45 29.3 201 27.3 27.3 mg/kg 92 92 75-125 0 20

Matrix Spike: 23892 Matrix Spike Duplicate: 23893

Original for Sample: Client sample C-9 (0-1)
Original MS  MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Arsenic 11.4 63.4 64.1 61.0 61.8 mg/kg 78 79 75-125 1 20
Barium 122 63.4 64.1 186 187 mg/kg 100 101 75-125 1 20
Cadmium 0.50 63.4 64.1 52.3 53.1 mg/kg 82 82 75-125 2 20
Chromium 32.7 63.4 64.1 84.8 82.9 mg/kg 82 78 75-125 2 20
Lead 17.0 63.4 64.1 59.3 57.2 mg/kg 67 63 75-125 3 20 M1
Selenium <0.26 63.4 64.1 46.4 47.6 mg/kg 73 74 75-125 3 20 M1
Silver 0.40 31.8 32 27.6 28.2 mg/kg 86 87 75-125 2 20
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Quality Control

Batch: 5766
Method: EPA 7471
Prep Method: EPA 7471

Pace Project No.: 755305
Instrument ID: 75HGO01

Blank: 23349
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Mercury 1 u <0.0020 mg/kg 0.0035 0.0020 05/23/2013 19:05 05/23/2013 09:00
Laboratory Control Sample: 23350
Spk LCS LCS % Rec LCS
Parameters Amt Result Units %Rec Limits Quals
Mercury 0.05 0.052 mg/kg 103 85-115
Matrix Spike: 23582 Matrix Spike Duplicate: 23583
Original for Sample: Project sample A-4 (0-1)
Original MS  MSD MS MSD MS MSD % Rec Max
Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Mercury 0.016 0.056 0.056 0.073 0.070 mg/kg 99 94 70-130 4 20
Matrix Spike: 23584 Matrix Spike Duplicate: 23585
Original for Sample: Project sample A-7 (1-2)
Original MS  MSD MS MSD MS MSD % Rec Max
Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Mercury 0.017 0.055 0.055 0.070 0.070 mg/kg 95 96 70-130 0 20
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Quality Control

Batch: 5767
Method: EPA 7471
Prep Method: EPA 7471

Pace Project No.: 755305
Instrument ID: 75HGO01

Blank: 23356
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Mercury 1 u <0.0020 mg/kg 0.0035 0.0020 05/23/2013 21:38 05/23/2013 09:00
Laboratory Control Sample: 23357
Spk LCS LCS % Rec LCS
Parameters Amt Result Units %Rec Limits Quals
Mercury 0.05 0.056 mg/kg 111 85-115
Matrix Spike: 23360 Matrix Spike Duplicate: 23361
Original for Sample: Project sample B-1 (1-2)
Original MS  MSD MS MSD MS MSD % Rec Max
Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Mercury 0.0053 0.059 0.059 0.070 0.071 mg/kg 110 111 70-130 1 20
Matrix Spike: 23586 Matrix Spike Duplicate: 23587
Original for Sample: Project sample B-9 (0-1)
Original MS  MSD MS MSD MS MSD % Rec Max
Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Mercury 0.0091 0.062 0.061 0.069 0.072 mg/kg 97 104 70-130 4 20
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i Pace Analytical Services, Inc.
QU al Ity Control 400 W. Bethany Drive, Suite 190

Allen, TX 75013
(972) 727-1123

Batch: 5963 Pace Project No.: 755305
Method: EPA 7471 Instrument ID: 75HGO1
Prep Method: EPA 7471
Blank: 24155
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Mercury 1 u <0.0020 mg/kg 0.0035 0.0020 05/29/2013 12:04 05/28/2013 11:08

Laboratory Control Sample: 24156

Spk LCS LCS % Rec LCS
Parameters Amt Result Units %Rec Limits Quals
Mercury 0.05 0.054 mg/kg 108 85-115
Matrix Spike: 24157 Matrix Spike Duplicate: 24158

Original for Sample: Client sample D-10 (1-2)

Original MS  MSD MS MSD MS MSD % Rec Max
Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals

Mercury 0.075 0.059 0.055 0.073 0.055 mg/kg -2 -36 70-130 29 20 M1M1,R1
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Unadjusted MQL Summary

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190

Allen, TX 75013
(972) 727-1123

Pace Project No.: 755305

Analyte Method Unadjusted MQL Reporting Units
Arsenic EPA 6010 0.25 mg/kg
Barium EPA 6010 0.50 mg/kg
Cadmium EPA 6010 0.10 mg/kg
Chromium EPA 6010 0.25 mg/kg
Lead EPA 6010 0.20 mg/kg
Selenium EPA 6010 0.50 mg/kg
Silver EPA 6010 0.10 mg/kg
Mercury EPA 7471 0.0035 mg/kg
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Definitions/Qualifiers

Pace Project No.: 755305

DEFINITIONS
DF Dilution Factor
J Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
U Indicates the compound was analyzed for, but not detected.

SDL  Sample Detection Limit
MQL Method Quantitation Limit
LCS(D) Laboratory Control Sample (Duplicate)
MS(D) Matrix Spike (Duplicate)
DUP  Sample Duplicate
RPD Relative Percent Difference
TNl The Nelac Institute
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
ANALYTE QUALIFIERS

B Analyte was detected in the associated method blank.

M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

R1 RPD value was outside control limits.
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TRRP LABORATORY REVIEW CHECKLIST

Laboratory

Pace Analytical Services, Inc. LRC Date: [05/30/2013

Project Name:

0113C129/Background Study Laboratory Job Number: |755305

Reviewer Name:

Shelly Connelly

Prep Batch Number(s): [See exception report.

#l

A2

Description

Yes

No

NA3

NR*

ER #°

R1

Ol

IChain-of-custody (C-O-C)

Did samples meet the laboratory's standard conditions of sample acceptability upon receipt?

ere all departures from standard conditions described in an exception report?

R2

Ol

ISample and quality control (QC) identification

Are all field sample ID numbers cross-referenced to the laboratory ID numbers?

x

Are all laboratory ID numbers cross-referenced to the corresponding QC data?

x

R3

Ol

Test reports

ere all samples prepared and analyzed within holding times?

Other than those results < MQL, were all other raw values bracketed by calibration standards?

ere calculations checked by a peer or supervisor?

ere all analyte identifications checked by a peer or supervisor?

ere sample detection limits reported for all analytes not detected?

ere all results for soil and sediment samples reported on a dry weight basis?

ere % moisture (or solids) reported for all soil and sediment samples?

XX [X[X]X] X [X

ere bulk soils/solids samples for volatile analysis extracted with methanol per SW846 Method
5035?

If required for the project, are TICs reported?

R4

Surrogate recovery data

ere surrogates added prior to extraction?

ere surrogate percent recoveries in all samples within the laboratory QC limits?

R5

Ol

ITest reports/summary forms for blank samples

ere appropriate type(s) of blanks analyzed?

ere blanks analyzed at the appropriate frequency?

ere method blanks taken through the entire analytical process, including preparation and, if
applicable, cleanup procedures?

ere blank concentrations < MQL?

X | X | XX

R6

Ol

Laboratory control samples (LCS):

ere all COCs included in the LCS?

as each LCS taken through the entire analytical procedure, including prep and cleanup steps?

ere LCSs analyzed at the required frequency?

ere LCS (and LCSD, if applicable) %Rs within the laboratory QC limits?

Does the detectability check sample data document the laboratory's capability to detect the COCs
at the MDL used to calculate the SDLs?

X O[X[X] X [X

as the LCSD RPD within QC limits?

R7

Ol

Matrix spike (MS) and matrix spike duplicate (MSD) data

ere the project/method specified analytes included in the MS and MSD?

x

ere MS/MSD analyzed at the appropriate frequency?

ere MS (and MSD, if applicable) %Rs within the laboratory QC limits?

R7.3

ere MS/MSD RPDs within laboratory QC limits?

R7.4

R8

Ol

Analytical duplicate data

ere appropriate analytical duplicates analyzed for each matrix?

ere analytical duplicates analyzed at the appropriate frequency?

x

ere RPDs or relative standard deviations within the laboratory QC limits?

R9

Ol

Method quantitation limits (MQLS):

Are the MQLs for each method analyte included in the laboratory data package?

Do the MQLs correspond to the concentration of the lowest non-zero calibration standard?

IAre unadjusted MQLs and DCSs included in the laboratory data package?

R10

Ol

Other problems/anomalies

Are all known problems/anomalies/special conditions noted in this LRC and ER?

X

as applicable and available technology used to lower the SDL to minimize the matrix
interference effects on the sample results?

X

Is the laboratory NELAC-accredited under the Texas Laboratory Accreditation Program for the

analytes, matrices, and methods associated with this laboratory data package?

X

ar N

Items identified by the letter "R" must be included in the laboratory in the laboratory data package submitted in the TRRP-required reports(s). ltems identified by the
letter "S" should be retained and made available upon request for the appropriate retention period;

O = Organic analyses; | = inorganic analysises (and general chemistry, when applicable);

NA = Not applicable;

NR = Not reviewed;

ER# = Exception Report identification number (an Exception Report should be completed for an item if "NR" or "No" is checked).
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TRRP LABORATORY REVIEW CHECKLIST

Laboratory |Pace Analytical Services, Inc. LRC Date: |05/30/2013
Project Name: |0113C129/Background Study Laboratory Job Number: | 755305
Reviewer Name: |Shelly Connelly Prep Batch Number(s): [See exception report.
#! A2 Description Yes | No | NA® | NR* [ER#°
S1 Ol Initial calibration (ICAL)
ere response factors and/or relative response factors for each analyte within QC limits? X
ere percent RSDs or correlation coefficient criteria met? X
as the number of standards recommended in the method used for all analytes? X
ere all points generated between the lowest and highest standard used to calculate the curve? X
IAre ICAL data available for all instruments used? X
Has the initial calibration curve been verified using an appropriate second source standard? X
s ol Initial and continuing calibration verification (ICCV and CCV) and continuing calibration
blank (CCB):
as the CCV analyzed at the method-required frequency? X
ere precent differences for each analyte within the method-required QC limits? X
as the ICAL curve verified for each analyte? X
as the absolute value of the analyte concentration in the inorganic CCB < MDL? X
S3 | (©) Mass spectral tuning
as the appropriate compound for the method used for tuning? X
ere ion abundance data within the method-required QC limits? X
S4 | (@) Internal standards (IS)
ere IS area counts and retention times within the method-required QC limits? X
S5 | Ol |Raw data (NELAC Section 5.5.10)
ere the raw data (for example, chromatograms, spectral data) reviewed by an analyst? X
ere data associated with manual integrations flagged on the raw data? X
S6 | (@) Dual column confirmation
Did dual column confirmation results meet the method-required QC? X
S7 | (e} ITentatively identified compounds (TICs)
If TICs were requested, were the mass spectra and TIC data subject to appropriate checks? X
S8 | | Interference Check Sample (ICS) results
ere percent recoveries within method QC limits? X
S9 | | Serial dilutions, post digestion spikes, and method of standard additions
ere percent differences, recoveries, and the linearity within the QC limits specified in the X
method?
S10 | Ol Method detection limit (MDL) studies
as a MDL study performed for each reported analyte? X
Is the MDL either adjusted or supported by the analysis of DCSs? X
S11 | Ol Proficiency test reports
as the laboratory's performance acceptable on the applicable proficiency tests or evaluation X
studies?
S12 | Ol IStandards documentation
Are all standards used in the analyses NIST-traceable or obtained from other appropriate X
sources?
S13 | Ol ICompound/analyte identification procedures
IAre the procedures for compound/analyte identification documented? X
S14 | Ol Demonstration of analyst competency (DOC)
as DOC conducted consistent with NELAC Chapter 5? X
Is documentation of the analyst's competency up-to-date and on file? X
S15 | Ol \Verification/validation documentation for methods (NELAC Chapter 5)
Are _aII the methods used to generate the data documented, verified, and validated, where X
applicable?
S16 | Ol Laboratory standard operating procedures (SOPSs)
IAre laboratory SOPs current and on file for each method performed? X
1. Items identified by the letter "R" must be included in the laboratory in the laboratory data package submitted in the TRRP-required reports(s). ltems identified by the
letter "S" should be retained and made available upon request for the appropriate retention period;
2. O =Organic analyses; | = inorganic analysises (and general chemistry, when applicable);
3. NA = Not applicable;
4. NR = Not reviewed;
5. ER# = Exception Report identification number (an Exception Report should be completed for an item if "NR" or "No" is checked).
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TRRP LABORATORY REVIEW CHECKLIST

Laboratory

Pace Analytical Services, Inc.

LRC Date: |05/30/2013

Project Name:

0113C129/Background Study

Laboratory Job Number: |755305

Reviewer Name:

Shelly Connelly

Prep Batch Number(s):

5726,5727,5731,5732,5733,5766,5767

Batch #'s Cont: [5909,5963

ER #! Description
R7.3 MS Sample #23220: Chromium 70% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23220: Lead 63% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23576: Barium 22% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23576: Chromium 68% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23578: Barium 24% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23578: Chromium 70% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23580: Barium -40% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23580: Chromium 50% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23580: Lead 67% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23890: Lead 65% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23892: Lead 67% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23892: Selenium 73% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #24157: Mercury -2% spike recovery outside laboratory QC limit of 70-130%.
R7.3 MSD Sample #23221: Chromium 68% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23221: Lead 64% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23577: Barium 38% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23577: Chromium 70% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23579: Barium 67% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23581: Arsenic 40% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23581: Barium -237% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23581: Cadmium 52% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23581: Chromium -14% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23581: Lead 23% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23581: Selenium 52% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23581: Silver 57% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23891: Barium 44% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23891: Lead 65% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23893: Lead 63% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23893: Selenium 74% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #24158: Mercury -36% spike recovery outside laboratory QC limit of 70-130%.
R7.4 MSD Sample #23581: Arsenic RPD of 52 exceeds laboratory QC limit of 20.
R7.4 MSD Sample #23581: Barium RPD of 61 exceeds laboratory QC limit of 20.
R7.4 MSD Sample #23581: Cadmium RPD of 51 exceeds laboratory QC limit of 20.
R7.4 MSD Sample #23581: Chromium RPD of 53 exceeds laboratory QC limit of 20.
R7.4 MSD Sample #23581: Lead RPD of 53 exceeds laboratory QC limit of 20.
R7.4 MSD Sample #23581: Selenium RPD of 52 exceeds laboratory QC limit of 20.
R7.4 MSD Sample #23581: Silver RPD of 52 exceeds laboratory QC limit of 20.
R7.4 MSD Sample #24158: Mercury RPD of 29 exceeds laboratory QC limit of 20.

1. ER# = Exception Report identification number (an Exception Report should be completed for an item if "NR" or "No" is checked).
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o ' _Sample Condition Upon Receipt

/ F’?iceAna!ytmaf

Client Name:_

Pace#: ) S\ RO

l

Courier: [ ] Fed Ex [JuPs [JusPs ;@ent Ueourier [iLso [ pace Other

Tracking #: '

Custody Seal on Cooler/Box Present: es [_Ino Seals intact: %S Clno [ NA

Packing Material: [ ] Bubb)g\\rap []Bubblne Bags [None QOther

Thermometer Used (‘IR 01 IR-02 Type of [ce: Wet“ ) Blue None Eéamples on ice, cooling process has begun
Cooler Temperature \% Ice Visible in Sample Containers: szyes ] ho

(Corrected, if applicable) Date and

conten

Temp should be above freezing to 6°C Comments:

Sample ecelving

Chain of Custody Present: l(Yes ONo  CINA [1.
Chain of Custody Filled Out: (?(Yes ONe [ONA|2.
Chain of Custody Relinquished: Q(Yes ONo  OIN/A |3,
Sampler Name & Signature on COC: )ﬁ?es CINo  [IN/A |4,
Short Hold Time Analysis (<72hr): Clyes Dﬂo ON/A | 5.
Rush Turn Around Time Requested: Clves é)(lo Ona 6.
Containers Intact: ﬁYes CONo  ENA|7.
Sample Labels match COC: ﬁYes ONo  CIN/A £8.
-Includes date/time/ID/Analysis
All containers needing acid/base pres. have been checked? Cves [No [ f"A 0 (Girde) HNO3 H2SO4 NaOH Hel
exceptions: VOA, coliform, 0&G If applicable see below.
Complance i EPA recommendaton, o e CNo o pH strip lot #
Potassium lodide strip lot #:
Lead Acetate strip lot #:
Headspace in VOA Vials ( >6mm): Clyes [INo dN/A 10.
Trip Blank Present: Oyes [INo ,NIA 11.
Trip Blank Custody Seals Present Cyes [No Eﬁ:l/A
Samples Arrived within Hold Time: E}/Yes CONe  ONA |12,
Sufficient Volume: I;/}ées CNe  [IN/A |13,
Correct Containers Used: L’_/(Yes CINo  [INA |14,
Client Notification/ Resolution: '
Person Contacted: Date/Time:
Comments/ Resolution:
Project Manager Review: UM Date: )21 [V
4 =

F-DAL-C-001rev.00 11-5-2012
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

May 31, 2013

Jason Minter
Southwest Geoscience
2351 W. Northwest Hwy
Suite 3321

Dallas, TX 75220

RE: Pace Project 755373
Project ID: 0113C129/Background Study

Dear Jason Minter:
Enclosed are the analytical results for sample(s) received by the laboratory on May 21, 2013.

Results reported herin conform to the most current NELAC standards, where applicable, unless
otherwise narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Shelly Connelly
shelly.connelly@pacelabs.com

Laboratory Certifications
Pace Dallas : Texas Certification #: T104704232-12-4

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Pace Analytical Services, Inc.

05/31/2013 18:31:29
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Cross Reference

Pace Project No.: 755373
Client: Southwest Geoscience

Project ID: 0113C129/Background Study

Collection Received

Client Sample ID Lab ID Matrix Date/Time Date/Time

C-1(0-1) 755373001 Solid 05/20/2013 08:30  05/21/2013 16:35
C-1(1-2) 755373002 Solid 05/20/2013 08:35  05/21/2013 16:35
C-2 (0-1) 755373003 Solid 05/20/2013 08:50  05/21/2013 16:35
C-2 (1-2) 755373004 Solid 05/20/2013 08:55  05/21/2013 16:35
C-3(0-1) 755373005 Solid 05/20/2013 09:07  05/21/2013 16:35
C-3(1-2) 755373006 Solid 05/20/2013 09:10  05/21/2013 16:35
C-4 (0-1) 755373007 Solid 05/20/2013 09:45  05/21/2013 16:35
C-4 (1-2) 755373008 Solid 05/20/2013 09:50  05/21/2013 16:35
C-5(0-1) 755373009 Solid 05/20/2013 10:20  05/21/2013 16:35
C-5 (1-2) 755373010 Solid 05/20/2013 10:25  05/21/2013 16:35
C-6 (0-1) 755373011 Solid 05/20/2013 10:55  05/21/2013 16:35
C-6 (1-2) 755373012 Solid 05/20/2013 11:00  05/21/2013 16:35
C-7 (0-1) 755373013 Solid 05/20/2013 11:20  05/21/2013 16:35
C-7 (1-2) 755373014 Solid 05/20/2013 11:25  05/21/2013 16:35
C-8 (0-1) 755373015 Solid 05/20/2013 11:50  05/21/2013 16:35
C-8 (1-2) 755373016 Solid 05/20/2013 11:55  05/21/2013 16:35
C-9 (0-1) 755373017 Solid 05/20/2013 12:15  05/21/2013 16:35
C-9 (1-2) 755373018 Solid 05/20/2013 12:20  05/21/2013 16:35
C-10 (0-1) 755373019 Solid 05/20/2013 12:45  05/21/2013 16:35
C-10 (1-2) 755373020 Solid 05/20/2013 12:50  05/21/2013 16:35
c-11 755373021 Solid 05/20/2013 00:00  05/21/2013 16:35
D-1 (0-1) 755373022 Solid 05/20/2013 14:10  05/21/2013 16:35
D-1 (1-2) 755373023 Solid 05/20/2013 14:15  05/21/2013 16:35
D-2 (0-1) 755373024 Solid 05/20/2013 14:45  05/21/2013 16:35
D-2 (1-2) 755373025 Solid 05/20/2013 14:50  05/21/2013 16:35
D-3 (0-1) 755373026 Solid 05/20/2013 15:10  05/21/2013 16:35
D-3 (1-2) 755373027 Solid 05/20/2013 15:15  05/21/2013 16:35
D-4 (0-1) 755373028 Solid 05/20/2013 15:40  05/21/2013 16:35
D-4 (1-2) 755373029 Solid 05/20/2013 15:45  05/21/2013 16:35
D-5 (0-1) 755373030 Solid 05/20/2013 16:00  05/21/2013 16:35
D-5 (1-2) 755373031 Solid 05/20/2013 16:05  05/21/2013 16:35
D-6 (0-1) 755373032 Solid 05/20/2013 16:25  05/21/2013 16:35
D-6 (1-2) 755373033 Solid 05/20/2013 16:30  05/21/2013 16:35
D-7 (0-1) 755373034 Solid 05/20/2013 17:45  05/21/2013 16:35
D-7 (1-2) 755373035 Solid 05/20/2013 17:50  05/21/2013 16:35
D-8 (0-1) 755373036 Solid 05/21/2013 11:45  05/21/2013 16:35
D-8 (1-2) 755373037 Solid 05/21/2013 11:50  05/21/2013 16:35
D-9 (0-1) 755373038 Solid 05/21/2013 12:25  05/21/2013 16:35
D-9 (1-2) 755373039 Solid 05/21/2013 12:30  05/21/2013 16:35
D-10 (0-1) 755373040 Solid 05/21/2013 13:10  05/21/2013 16:35
D-10 (1-2) 755373041 Solid 05/21/2013 13:15  05/21/2013 16:35
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Pace Analytical Services, Inc.
Sample Cross Reference 400 W. Bethany Drive, Suite 190

Allen, TX 75013
(972) 727-1123

Pace Project No.: 755373
Client: Southwest Geoscience

Project ID: 0113C129/Background Study

Collection Received
Client Sample ID Lab ID Matrix Date/Time Date/Time
D-11 755373042 Solid 05/21/2013 00:00 05/21/2013 16:35

05/31/2013 18:31:29
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Project Narrative

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Pace Project No.:

Holding Times:
All holding times were met.

Blanks:

The following blank results were above reporting limits:

Batch ICP/1275 sample 23888 Cadmium
Batch ICP/1281 sample 23907 Cadmium

Laboratory Control Samples:
All LCS recoveries were within QC limits.

Matrix Spikes and Duplicates:

MS or MSD recoveries outside of QC limits are qualified in the Report of Quality Control section.

Surrogate:
All surrogate recoveries were within QC limits.

Page 4 of 58
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Appendix A
LABORATORY DATA PACKAGE COVER PAGE

This data package is for Job No. 755373 and consists of:
This signature page, the laboratory review checklist, and the following reportable data:

R1 - Field chain-of-custody documentation;
R2 - Sample identification cross-reference;
R3 - Test reports (analytical data sheets) for each environmental sample that includes:
a. Items consistent with NELAC Chapter 5,
b. Dilution factors,
c. Preparation methods,
d. Cleanup methods, and
e. If required for the project, tentatively identified compounds (TICs).
R4 - Surrogate recovery data including:
a. Calculated recovery (%R), and
b. The laboratory's surrogate QC limits.
R5 - Test reports/summary forms for blank samples;
R6 - Test reports/summary forms for laboratory control samples (LCSs) including:
a. LCS spiking amounts,
b. Calculated %R for each analyte, and
c. The laboratory's LCS QC limits.
R7 - Test reports/summary forms for matrix spike/matrix spike duplicates (MS/MSDs) including:
a. Samples associated with the MS/MSD clearly identified,
b. MS/MSD spiking amounts,
c. Concentration of each MS/MSD analyte measured in the parent and spiked samples,
d. Calculated %Rs and relative percent differences, and
e. The laboratory's MS/MSD QC limits.
R8 - Laboratory analytical duplicate (if applicable) recovery and precision:
a. The amount of analyte measured in the duplicate,
b. The calculated RPD, and,
c. The laboratory's QC limits for analytical duplicated.
R9 - List of method quantitation limits (MQLs) and detectability check sample results for each analyte and
R10 - Other problems or anomalies.

The exception Report for each "No" or "Not Reviewed (NR) " item in the Laboratory Review Checklist and for each
analyte, matrix, and method for which the laboratory does not hold NELAC accredidation under the Texas
Laboratory Accreditation Program.

Release Statement: | am responsible for the release of this laboratory data package. This laboratory is NELAC
accredited under the Texas Laboratory Accreditation Program for all the methods, analytes, and matrices reported in
this data package except as noted in the Exception Reports. The data have been reviewed and are technically
compliant with the requirements of the methods used, except where noted by the laboratory in the Exception Reports.
By my signature below, | affirm to the best of my knowledge all problems/anomalies observed by the laboratory have
been identified in the Laboratory Review Checklist, and no information affecting the quality of the data has been
knowingly withheld.

Check, if applicable: [] This laboratory meets an exception under 30 TAC §25.6 and was last inspected by [X] TCEQ
on 02/24/2012

Any findings affecting the data in this laboratory data package are noted in the Exception Reports herin. The official
signing the cover page of the report in which these data are used is responsible for releasing this data package and is
by signature affirming the above release statement is true.

Name (Printed) Signature Official Title (Printed) Date
Shelly Connelly Project Manager 05/31/2013
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-1 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373001 Moisture: 16.5% Pace Project No.: 755373
Collected: 05/20/2013 08:30 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 7.1 mg/kg 0.29 0.12 05/29/2013 16:05  05/24/2013 09:01 5909 751CP1
Barium 1 251 mg/kg 0.58 0.29 05/29/2013 16:05  05/24/2013 09:01 5909 751CP1
Cadmium 1 047 mg/kg 0.12 0.023  05/29/2013 16:05  05/24/2013 09:01 5909 75ICP1
Chromium 1 245 mg/kg 0.29 0.12 05/29/2013 16:05  05/24/2013 09:01 5909 75ICP1
Lead 1 113 mg/kg 0.23 0.058 05/29/2013 16:05 05/24/2013 09:01 5909 751CP1
Selenium 1 <0.23 U mg/kg 0.58 0.23 05/29/2013 16:05  05/24/2013 09:01 5909 75ICP1
Silver 1 048 mg/kg 0.12 0.099 05/29/2013 16:05  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.013 mg/kg 0.0040 0.0023 05/29/2013 12:31 05/28/2013 11:01 5961 75HGO1

Page 6 of 58
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Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: C-1 (1-2)
Lab ID: 755373002
Collected: 05/20/2013 08:35

Parameters

Moisture: 17.8%

Received: 05/21/2013 16:35
DF Results Qual  Units

Project ID: 0113C129/Background Study
Pace Project No.: 755373

Matrix: Solid
MQL SDL Analysis Date Prep Date Batch Instr.

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Analytical Method: EPA 6010

1 46 mg/kg
1 877 mg/kg
1 0.19 B mg/kg
1 243 mg/kg
1 81 mg/kg
1 <0.24 U mg/kg
1 <0.10 U mg/kg

Analytical Method: EPA 7471
1 0.0079 mg/kg

Preparation Method: EPA 3050
0.30 0.12 05/28/2013 18:45  05/24/2013 09:01 5909 75ICP1
0.59 0.30 05/28/2013 18:45  05/24/2013 09:01 5909 751CP1
0.12 0.024 05/28/2013 18:45  05/24/2013 09:01 5909 751CP1
0.30 0.12 05/28/2013 18:45  05/24/2013 09:01 5909 751CP1
0.24 0.059  05/28/2013 18:45 05/24/2013 09:01 5909 75ICP1
0.59 0.24 05/28/2013 18:45  05/24/2013 09:01 5909 75ICP1
0.12 0.10 05/28/2013 18:45  05/24/2013 09:01 5909 75ICP1

Preparation Method: EPA 7471
0.0039 0.0023 05/29/2013 12:33  05/28/2013 11:01 5961 75HGO01

05/31/2013 18:31:29
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-2 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373003 Moisture: 20.1% Pace Project No.: 755373
Collected: 05/20/2013 08:50 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 73 mg/kg 0.30 0.12 05/28/2013 18:51  05/24/2013 09:01 5909 751CP1
Barium 1 116 mg/kg 0.60 0.30 05/28/2013 18:51  05/24/2013 09:01 5909 751CP1
Cadmium 1 0.25 B mg/kg 0.12 0.024  05/28/2013 18:51  05/24/2013 09:01 5909 75ICP1
Chromium 1 333 mg/kg 0.30 0.12 05/28/2013 18:51  05/24/2013 09:01 5909 75ICP1
Lead 1 113 mg/kg 0.24 0.060 05/28/2013 18:51  05/24/2013 09:01 5909 75ICP1
Selenium 1 <024 U mg/kg 0.60 0.24 05/28/2013 18:51  05/24/2013 09:01 5909 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/28/2013 18:51  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.012 mg/kg 0.0045 0.0026 05/29/2013 12:35 05/28/2013 11:01 5961 75HGO1

Page 8 of 58

05/31/2013 18:31:29



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-2 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373004 Moisture: 16.4% Pace Project No.: 755373
Collected: 05/20/2013 08:55 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 59 mg/kg 0.30 0.12 05/29/2013 15:54  05/24/2013 09:01 5909 751CP1
Barium 1 165 M1 mg/kg 0.59 0.30 05/29/2013 15:54  05/24/2013 09:01 5909 751CP1
Cadmium 1 0.45 mg/kg 0.12 0.024  05/29/2013 15:54  05/24/2013 09:01 5909 75ICP1
Chromium 1 301 mg/kg 0.30 0.12 05/29/2013 15:54  05/24/2013 09:01 5909 75ICP1
Lead 1 11.2 M1 mg/kg 0.24 0.059 05/29/2013 15:54  05/24/2013 09:01 5909 75ICP1
Selenium 1 <024 U mg/kg 0.59 0.24 05/29/2013 15:54  05/24/2013 09:01 5909 75ICP1
Silver 1 045 mg/kg 0.12 0.10 05/29/2013 15:54  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0060 mg/kg 0.0040 0.0023 05/29/2013 12:37 05/28/2013 11:01 5961 75HGO1

Page 9 of 58

05/31/2013 18:31:29



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-3 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373005 Moisture: 21.9% Pace Project No.: 755373
Collected: 05/20/2013 09:07 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 7.1 mg/kg 0.31 0.13 05/28/2013 18:56  05/24/2013 09:01 5909 751CP1
Barium 1 172 mg/kg 0.63 0.31 05/28/2013 18:56  05/24/2013 09:01 5909 751CP1
Cadmium 1 0.20 B mg/kg 0.13 0.025  05/28/2013 18:56  05/24/2013 09:01 5909 75ICP1
Chromium 1 384 mg/kg 0.31 0.13 05/28/2013 18:56  05/24/2013 09:01 5909 75ICP1
Lead 1 145 mg/kg 0.25 0.063 05/28/2013 18:56  05/24/2013 09:01 5909 751CP1
Selenium 1 <0.25 U mg/kg 0.63 0.25 05/28/2013 18:56  05/24/2013 09:01 5909 75ICP1
Silver 1 <0.11 U mg/kg 0.13 0.11 05/28/2013 18:56  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.013 mg/kg 0.0042 0.0024 05/29/2013 12:39  05/28/2013 11:01 5961 75HGO1

Page 10 of 58

05/31/2013 18:31:29



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-3 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373006 Moisture: 19.8% Pace Project No.: 755373
Collected: 05/20/2013 09:10 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.1 mg/kg 0.30 0.12 05/28/2013 19:01  05/24/2013 09:01 5909 751CP1
Barium 1 169 mg/kg 0.60 0.30 05/28/2013 19:01  05/24/2013 09:01 5909 751CP1
Cadmium 1 0.8 B mg/kg 0.12 0.024  05/28/2013 19:01  05/24/2013 09:01 5909 75ICP1
Chromium 1 341 mg/kg 0.30 0.12 05/28/2013 19:01  05/24/2013 09:01 5909 75ICP1
Lead 1 126 mg/kg 0.24 0.060 05/28/2013 19:01  05/24/2013 09:01 5909 751CP1
Selenium 1 <024 U mg/kg 0.60 0.24 05/28/2013 19:01  05/24/2013 09:01 5909 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/28/2013 19:01  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0069 mg/kg 0.0045 0.0025 05/29/2013 12:41 05/28/2013 11:01 5961 75HGO1

Page 11 of 58

05/31/2013 18:31:29



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-4 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373007 Moisture: 20.6% Pace Project No.: 755373
Collected: 05/20/2013 09:45 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 64 mg/kg 0.31 0.12 05/28/2013 19:07  05/24/2013 09:01 5909 751CP1
Barium 1 105 mg/kg 0.62 0.31 05/28/2013 19:07  05/24/2013 09:01 5909 751CP1
Cadmium 1 022 B mg/kg 0.12 0.025  05/28/2013 19:07  05/24/2013 09:01 5909 75ICP1
Chromium 1 213 mg/kg 0.31 0.12 05/28/2013 19:07  05/24/2013 09:01 5909 75ICP1
Lead 1 11.9 mg/kg 0.25 0.062 05/28/2013 19:07  05/24/2013 09:01 5909 751CP1
Selenium 1 <0.25 U mg/kg 0.62 0.25 05/28/2013 19:07  05/24/2013 09:01 5909 75ICP1
Silver 1 <0.11 U mg/kg 0.12 0.11 05/28/2013 19:07  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.025 mg/kg 0.0042 0.0024 05/29/2013 12:43  05/28/2013 11:01 5961 75HGO1

Page 12 of 58

05/31/2013 18:31:29



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-4 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373008 Moisture: 15.6% Pace Project No.: 755373
Collected: 05/20/2013 09:50 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 59 mg/kg 0.30 0.12 05/28/2013 19:13  05/24/2013 09:01 5909 751CP1
Barium 1 130 mg/kg 0.59 0.30 05/28/2013 19:13  05/24/2013 09:01 5909 751CP1
Cadmium 1 0.20 B mg/kg 0.12 0.024  05/28/2013 19:13  05/24/2013 09:01 5909 75ICP1
Chromium 1 208 mg/kg 0.30 0.12 05/28/2013 19:13  05/24/2013 09:01 5909 75ICP1
Lead 1 10.2 mg/kg 0.24 0.059 05/28/2013 19:13  05/24/2013 09:01 5909 75ICP1
Selenium 1 <024 U mg/kg 0.59 0.24 05/28/2013 19:13  05/24/2013 09:01 5909 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/28/2013 19:13  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0086 mg/kg 0.0043 0.0025 05/29/2013 12:45 05/28/2013 11:01 5961 75HGO1

Page 13 of 58

05/31/2013 18:31:29



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-5 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373009 Moisture: 21.1% Pace Project No.: 755373
Collected: 05/20/2013 10:20 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 7.7 mg/kg 0.30 0.12 05/28/2013 19:18  05/24/2013 09:01 5909 751CP1
Barium 1 125 mg/kg 0.61 0.30 05/28/2013 19:18  05/24/2013 09:01 5909 751CP1
Cadmium 1 0.15 B mg/kg 0.12 0.024  05/28/2013 19:18  05/24/2013 09:01 5909 75ICP1
Chromium 1 323 mg/kg 0.30 0.12 05/28/2013 19:18  05/24/2013 09:01 5909 75ICP1
Lead 1 122 mg/kg 0.24 0.061 05/28/2013 19:18  05/24/2013 09:01 5909 75ICP1
Selenium 1 <024 U mg/kg 0.61 0.24 05/28/2013 19:18  05/24/2013 09:01 5909 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/28/2013 19:18  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.010 mg/kg 0.0046 0.0026 05/29/2013 12:48 05/28/2013 11:01 5961 75HGO1

Page 14 of 58

05/31/2013 18:31:29



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-5 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373010 Moisture: 16% Pace Project No.: 755373
Collected: 05/20/2013 10:25 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.1 mg/kg 0.28 0.11 05/28/2013 19:24  05/24/2013 09:01 5909 751CP1
Barium 1 120 mg/kg 0.57 0.28 05/28/2013 19:24  05/24/2013 09:01 5909 751CP1
Cadmium 1 0.16 B mg/kg 0.11 0.023  05/28/2013 19:24  05/24/2013 09:01 5909 75ICP1
Chromium 1 295 mg/kg 0.28 0.11 05/28/2013 19:24  05/24/2013 09:01 5909 75ICP1
Lead 1 10.7 mg/kg 0.23 0.057 05/28/2013 19:24  05/24/2013 09:01 5909 751CP1
Selenium 1 <0.23 U mg/kg 0.57 0.23 05/28/2013 19:24  05/24/2013 09:01 5909 75ICP1
Silver 1 <0.096 U mg/kg 0.11 0.096 05/28/2013 19:24  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0058 mg/kg 0.0044 0.0025 05/29/2013 12:54 05/28/2013 11:01 5961 75HGO1

Page 15 of 58

05/31/2013 18:31:29



Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: C-6 (0-1)
Lab ID: 755373011
Collected: 05/20/2013 10:55

Parameters

Moisture: 15.4%

Project ID: 0113C129/Background Study
Pace Project No.: 755373

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Analytical Method: EPA 7471
1 0.011 mg/kg

Received: 05/21/2013 16:35 Matrix: Solid
DF  Results Qual  Units  MQL SDL Analysis Date Prep Date Batch Instr.
Analytical Method: EPA 6010 Preparation Method: EPA 3050
1 48 mg/kg 0.28 0.11 05/28/2013 19:29  05/24/2013 09:01 5909 751CP1
1 982 mg/kg 0.57 0.28 05/28/2013 19:29  05/24/2013 09:01 5909 751CP1
1 0.20 B mg/kg 0.11 0.023  05/28/2013 19:29  05/24/2013 09:01 5909 75ICP1
1 224 mg/kg 0.28 0.11  05/28/201319:29  05/24/2013 09:01 5909 75ICP1
1 93 mg/kg 0.23 0.057 05/28/2013 19:29  05/24/2013 09:01 5909 751CP1
1 <023 v mg/kg 0.57 0.23 05/28/2013 19:29  05/24/2013 09:01 5909 751CP1
1 <0.097 U mg/kg 0.11 0.097 05/28/2013 19:29  05/24/2013 09:01 5909 751CP1

Preparation Method: EPA 7471
0.0042 0.0024 05/29/2013 12:56  05/28/2013 11:01 5961 75HGO1

05/31/2013 18:31:29

Page 16 of 58



Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: C-6 (1-2)
Lab ID: 755373012
Collected: 05/20/2013 11:00

Parameters

Moisture: 15.9%

Project ID: 0113C129/Background Study
Pace Project No.: 755373

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Analytical Method: EPA 7471
1 0.0074 mg/kg

Received: 05/21/2013 16:35 Matrix: Solid
DF  Results Qual  Units  MQL SDL Analysis Date Prep Date Batch Instr.
Analytical Method: EPA 6010 Preparation Method: EPA 3050
1 42 mg/kg 0.29 0.12 05/28/2013 19:35  05/24/2013 09:01 5909 751CP1
1 938 mg/kg 0.59 0.29 05/28/2013 19:35  05/24/2013 09:01 5909 751CP1
1 0.18 B mg/kg 0.12 0.024  05/28/2013 19:35  05/24/2013 09:01 5909 75ICP1
1 229 mg/kg 0.29 0.12  05/28/2013 19:35  05/24/2013 09:01 5909 75ICP1
1 87 mg/kg 0.24 0.059 05/28/2013 19:35  05/24/2013 09:01 5909 751CP1
1 <024 v mg/kg 0.59 0.24 05/28/2013 19:35  05/24/2013 09:01 5909 751CP1
1 <o0.10 U mg/kg 0.12 0.10 05/28/2013 19:35  05/24/2013 09:01 5909 751CP1

Preparation Method: EPA 7471
0.0042 0.0024 05/29/2013 12:58 05/28/2013 11:01 5961 75HGO1

05/31/2013 18:31:29

Page 17 of 58



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-7 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373013 Moisture: 14.8% Pace Project No.: 755373
Collected: 05/20/2013 11:20 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 53 mg/kg 0.28 0.11 05/28/2013 19:57  05/24/2013 09:01 5909 751CP1
Barium 1 827 mg/kg 0.56 0.28 05/28/2013 19:57  05/24/2013 09:01 5909 751CP1
Cadmium 1 0.19 B mg/kg 0.11 0.023  05/28/2013 19:57  05/24/2013 09:01 5909 75ICP1
Chromium 1 16.1 mg/kg 0.28 0.11 05/28/2013 19:57  05/24/2013 09:01 5909 75ICP1
Lead 1 9.9 mg/kg 0.23 0.056 05/28/2013 19:57  05/24/2013 09:01 5909 751CP1
Selenium 1 <0.23 U mg/kg 0.56 0.23 05/28/2013 19:57  05/24/2013 09:01 5909 75ICP1
Silver 1 <0.096 U mg/kg 0.11 0.096 05/28/2013 19:57  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.020 mg/kg 0.0040 0.0023 05/29/2013 13:00 05/28/2013 11:01 5961 75HGO1

Page 18 of 58

05/31/2013 18:31:29



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-7 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373014 Moisture: 12.1% Pace Project No.: 755373
Collected: 05/20/2013 11:25 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 48 mg/kg 0.28 0.11 05/28/2013 20:02  05/24/2013 09:01 5909 751CP1
Barium 1 187 mg/kg 0.57 0.28 05/28/2013 20:02  05/24/2013 09:01 5909 751CP1
Cadmium 1 0.20 B mg/kg 0.11 0.023  05/28/2013 20:02  05/24/2013 09:01 5909 75ICP1
Chromium 1 144 mg/kg 0.28 0.11 05/28/2013 20:02  05/24/2013 09:01 5909 75ICP1
Lead 1 7.7 mg/kg 0.23 0.057 05/28/2013 20:02  05/24/2013 09:01 5909 751CP1
Selenium 1 <0.23 U mg/kg 0.57 0.23 05/28/2013 20:02  05/24/2013 09:01 5909 75ICP1
Silver 1 <0.097 U mg/kg 0.11 0.097 05/28/2013 20:02  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.015 mg/kg 0.0041 0.0023 05/29/2013 13:02 05/28/2013 11:01 5961 75HGO1

Page 19 of 58
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-8 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373015 Moisture: 15.9% Pace Project No.: 755373
Collected: 05/20/2013 11:50 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.8 mg/kg 0.30 0.12 05/28/2013 20:08  05/24/2013 09:01 5909 751CP1
Barium 1 833 mg/kg 0.59 0.30 05/28/2013 20:08  05/24/2013 09:01 5909 751CP1
Cadmium 1 0.20 B mg/kg 0.12 0.024  05/28/2013 20:08 05/24/2013 09:01 5909 75ICP1
Chromium 1 242 mg/kg 0.30 0.12 05/28/2013 20:08  05/24/2013 09:01 5909 75ICP1
Lead 1 10.9 mg/kg 0.24 0.059 05/28/2013 20:08  05/24/2013 09:01 5909 751CP1
Selenium 1 <024 U mg/kg 0.59 0.24 05/28/2013 20:08  05/24/2013 09:01 5909 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/28/2013 20:08  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.013 mg/kg 0.0042 0.0024 05/29/2013 13:04 05/28/2013 11:01 5961 75HGO1

Page 20 of 58

05/31/2013 18:31:30



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-8 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373016 Moisture: 10.7% Pace Project No.: 755373
Collected: 05/20/2013 11:55 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 55 mg/kg 0.27 0.11 05/28/2013 20:14  05/24/2013 09:01 5909 751CP1
Barium 1 584 mg/kg 0.53 0.27 05/28/2013 20:14  05/24/2013 09:01 5909 751CP1
Cadmium 1 0.20 B mg/kg 0.11 0.021  05/28/2013 20:14  05/24/2013 09:01 5909 75ICP1
Chromium 1 175 mg/kg 0.27 0.11 05/28/2013 20:14  05/24/2013 09:01 5909 75ICP1
Lead 1 88 mg/kg 0.21 0.053 05/28/2013 20:14  05/24/2013 09:01 5909 75ICP1
Selenium 1 <021 U mg/kg 0.53 0.21 05/28/2013 20:14  05/24/2013 09:01 5909 75ICP1
Silver 1 <0.091 U mg/kg 0.11 0.091 05/28/2013 20:14  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.011 mg/kg 0.0041 0.0023 05/29/2013 13:06  05/28/2013 11:01 5961 75HGO1

Page 21 of 58

05/31/2013 18:31:30



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-9 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373017 Moisture: 22% Pace Project No.: 755373
Collected: 05/20/2013 12:15 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 114 mg/kg 0.31 0.12 05/29/2013 15:59  05/24/2013 09:01 5909 751CP1
Barium 1 122 mg/kg 0.62 0.31 05/29/2013 15:59  05/24/2013 09:01 5909 751CP1
Cadmium 1 0.50 mg/kg 0.12 0.025  05/29/2013 15:59  05/24/2013 09:01 5909 75ICP1
Chromium 1 327 mg/kg 0.31 0.12 05/29/2013 15:59  05/24/2013 09:01 5909 75ICP1
Lead 1 17.0 M1 mg/kg 0.25 0.062 05/29/2013 15:59  05/24/2013 09:01 5909 75ICP1
Selenium 1 <0.25 UM1 mg/kg 0.62 0.25 05/29/2013 15:59  05/24/2013 09:01 5909 75ICP1
Silver 1 0.40 mg/kg 0.12 0.10 05/29/2013 15:59  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.019 mg/kg 0.0045 0.0026 05/29/2013 13:08 05/28/2013 11:01 5961 75HGO1

Page 22 of 58
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-9 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373018 Moisture: 16.2% Pace Project No.: 755373
Collected: 05/20/2013 12:20 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.0 mg/kg 0.30 0.12 05/28/2013 20:19  05/24/2013 09:01 5909 751CP1
Barium 1 716 mg/kg 0.60 0.30 05/28/2013 20:19  05/24/2013 09:01 5909 751CP1
Cadmium 1 0.19 B mg/kg 0.12 0.024  05/28/2013 20:19  05/24/2013 09:01 5909 75ICP1
Chromium 1 226 mg/kg 0.30 0.12 05/28/2013 20:19  05/24/2013 09:01 5909 75ICP1
Lead 1 9.0 mg/kg 0.24 0.060 05/28/2013 20:19  05/24/2013 09:01 5909 751CP1
Selenium 1 <024 U mg/kg 0.60 0.24 05/28/2013 20:19  05/24/2013 09:01 5909 75ICP1
Silver 1 <0.10 U mg/kg 0.12 0.10 05/28/2013 20:19  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0096 mg/kg 0.0043 0.0025 05/29/2013 13:19 05/28/2013 11:01 5961 75HGO1

Page 23 of 58
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-10 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373019 Moisture: 16.4% Pace Project No.: 755373
Collected: 05/20/2013 12:45 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 53 mg/kg 0.29 0.12 05/28/2013 20:25  05/24/2013 09:01 5909 751CP1
Barium 1 86.3 mg/kg 0.58 0.29 05/28/2013 20:25  05/24/2013 09:01 5909 751CP1
Cadmium 1 021 B mg/kg 0.12 0.023  05/28/2013 20:25 05/24/2013 09:01 5909 75ICP1
Chromium 1 205 mg/kg 0.29 0.12 05/28/2013 20:25  05/24/2013 09:01 5909 75ICP1
Lead 1 98 mg/kg 0.23 0.058 05/28/2013 20:25  05/24/2013 09:01 5909 751CP1
Selenium 1 <0.23 U mg/kg 0.58 0.23 05/28/2013 20:25  05/24/2013 09:01 5909 75ICP1
Silver 1 <0.099 U mg/kg 0.12 0.099 05/28/2013 20:25  05/24/2013 09:01 5909 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.033 mg/kg 0.0040 0.0023 05/29/2013 13:21 05/28/2013 11:01 5961 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-10 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373020 Moisture: 16.8% Pace Project No.: 755373
Collected: 05/20/2013 12:50 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.6 mg/kg 0.30 0.12 05/30/2013 11:21  05/28/2013 08:50 5916 751CP1
Barium 1 290 mg/kg 0.60 0.30 05/30/2013 11:21  05/28/2013 08:50 5916 751CP1
Cadmium 1 041 mg/kg 0.12 0.024  05/30/2013 11:21  05/28/2013 08:50 5916 75ICP1
Chromium 1 236 mg/kg 0.30 0.12 05/30/2013 11:21  05/28/2013 08:50 5916 75ICP1
Lead 1 101 mg/kg 0.24 0.060 05/30/2013 11:21  05/28/2013 08:50 5916 75ICP1
Selenium 1 <024 U mg/kg 0.60 0.24 05/30/2013 11:21  05/28/2013 08:50 5916 75ICP1
Silver 1 0.56 mg/kg 0.12 0.10 05/30/2013 11:21  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.011 mg/kg 0.0042 0.0024 05/29/2013 13:49 05/28/2013 11:01 5961 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: C-11 Project ID: 0113C129/Background Study
Lab ID: 755373021 Moisture: 22.4% Pace Project No.: 755373
Collected: 05/20/2013 00:00 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 8.8 mg/kg 0.31 0.12 05/30/2013 11:26  05/28/2013 08:50 5916 751CP1
Barium 1 150 mg/kg 0.61 0.31 05/30/2013 11:26  05/28/2013 08:50 5916 751CP1
Cadmium 1 0.38 mg/kg 0.12 0.025  05/30/2013 11:26  05/28/2013 08:50 5916 75ICP1
Chromium 1 356 mg/kg 0.31 0.12 05/30/2013 11:26  05/28/2013 08:50 5916 75ICP1
Lead 1 136 mg/kg 0.25 0.061 05/30/2013 11:26  05/28/2013 08:50 5916 75ICP1
Selenium 1 <0.25 U mg/kg 0.61 0.25 05/30/2013 11:26  05/28/2013 08:50 5916 75ICP1
Silver 1 0.62 mg/kg 0.12 0.10 05/30/2013 11:26  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.014 mg/kg 0.0044 0.0025 05/29/2013 14:04 05/29/2013 12:23 5962  75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-1 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373022 Moisture: 16.3% Pace Project No.: 755373
Collected: 05/20/2013 14:10 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 7.7 mg/kg 0.29 0.12 05/30/2013 12:28  05/28/2013 08:50 5916 751CP1
Barium 1 180 mg/kg 0.59 0.29 05/30/2013 12:28  05/28/2013 08:50 5916 751CP1
Cadmium 1 0.35 mg/kg 0.12 0.023  05/30/2013 12:28  05/28/2013 08:50 5916 75ICP1
Chromium 1 257 mg/kg 0.29 0.12 05/30/2013 12:28  05/28/2013 08:50 5916 75ICP1
Lead 1 112 mg/kg 0.23 0.059 05/30/2013 12:28 05/28/2013 08:50 5916 751CP1
Selenium 1 <0.23 U mg/kg 0.59 0.23 05/30/2013 12:28 05/28/2013 08:50 5916 75ICP1
Silver 1 048 mg/kg 0.12 0.10 05/30/2013 12:28  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0075 mg/kg 0.0042 0.0024 05/29/2013 14:10 05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-1 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373023 Moisture: 16.8% Pace Project No.: 755373
Collected: 05/20/2013 14:15 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 7.1 mg/kg 0.29 0.12 05/30/2013 12:34  05/28/2013 08:50 5916 751CP1
Barium 1 148 mg/kg 0.58 0.29 05/30/2013 12:34  05/28/2013 08:50 5916 751CP1
Cadmium 1 0.32 mg/kg 0.12 0.023  05/30/2013 12:34  05/28/2013 08:50 5916 75ICP1
Chromium 1 248 mg/kg 0.29 0.12 05/30/2013 12:34  05/28/2013 08:50 5916 75ICP1
Lead 1 141 mg/kg 0.23 0.058 05/30/2013 12:34  05/28/2013 08:50 5916 751CP1
Selenium 1 <0.23 U mg/kg 0.58 0.23 05/30/2013 12:34  05/28/2013 08:50 5916 75ICP1
Silver 1 045 mg/kg 0.12 0.098 05/30/2013 12:34  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.017 mg/kg 0.0040 0.0023 05/29/2013 14:12  05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-2 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373024 Moisture: 15% Pace Project No.: 755373
Collected: 05/20/2013 14:45 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.6 mg/kg 0.28 0.11 05/30/2013 12:56  05/28/2013 08:50 5916 751CP1
Barium 1 110 mg/kg 0.57 0.28 05/30/2013 12:56  05/28/2013 08:50 5916 751CP1
Cadmium 1 0.30 B mg/kg 0.11 0.023  05/30/2013 12:56  05/28/2013 08:50 5916 75ICP1
Chromium 1 241 mg/kg 0.28 0.11 05/30/2013 12:56  05/28/2013 08:50 5916 75ICP1
Lead 1 123 mg/kg 0.23 0.057 05/30/2013 12:56  05/28/2013 08:50 5916 751CP1
Selenium 1 <0.23 U mg/kg 0.57 0.23 05/30/2013 12:56  05/28/2013 08:50 5916 75ICP1
Silver 1 0.25 mg/kg 0.11 0.096 05/30/2013 12:56  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0091 mg/kg 0.0039 0.0022 05/29/2013 14:14  05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-2 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373025 Moisture: 15% Pace Project No.: 755373
Collected: 05/20/2013 14:50 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.0 mg/kg 0.28 0.11 05/30/2013 13:01  05/28/2013 08:50 5916 751CP1
Barium 1 114 mg/kg 0.57 0.28 05/30/2013 13:01  05/28/2013 08:50 5916 751CP1
Cadmium 1 0.29 B mg/kg 0.11 0.023  05/30/2013 13:01  05/28/2013 08:50 5916 75ICP1
Chromium 1 257 mg/kg 0.28 0.11 05/30/2013 13:01  05/28/2013 08:50 5916 75ICP1
Lead 1 137 mg/kg 0.23 0.057 05/30/2013 13:01  05/28/2013 08:50 5916 751CP1
Selenium 1 <0.23 U mg/kg 0.57 0.23 05/30/2013 13:01  05/28/2013 08:50 5916 75ICP1
Silver 1 0.38 mg/kg 0.11 0.096 05/30/2013 13:01  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0083 mg/kg 0.0038 0.0022 05/29/2013 14:17 05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-3 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373026 Moisture: 16.8% Pace Project No.: 755373
Collected: 05/20/2013 15:10 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 75 mg/kg 0.30 0.12 05/30/2013 13:06  05/28/2013 08:50 5916 751CP1
Barium 1 128 mg/kg 0.59 0.30 05/30/2013 13:06  05/28/2013 08:50 5916 751CP1
Cadmium 1 0.38 mg/kg 0.12 0.024  05/30/2013 13:06  05/28/2013 08:50 5916 75ICP1
Chromium 1 28.0 mg/kg 0.30 0.12 05/30/2013 13:06  05/28/2013 08:50 5916 75ICP1
Lead 1 127 mg/kg 0.24 0.059 05/30/2013 13:06  05/28/2013 08:50 5916 751CP1
Selenium 1 <024 U mg/kg 0.59 0.24 05/30/2013 13:06  05/28/2013 08:50 5916 75ICP1
Silver 1 057 mg/kg 0.12 0.10 05/30/2013 13:06  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.013 mg/kg 0.0042 0.0024 05/29/2013 14:19 05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-3 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373027 Moisture: 13.8% Pace Project No.: 755373
Collected: 05/20/2013 15:15 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.5 mg/kg 0.28 0.11 05/30/2013 13:12  05/28/2013 08:50 5916 751CP1
Barium 1 137 M1 mg/kg 0.56 0.28 05/30/2013 13:12  05/28/2013 08:50 5916 751CP1
Cadmium 1 041 mg/kg 0.11 0.022  05/30/2013 13:12  05/28/2013 08:50 5916 75ICP1
Chromium 1 319 mg/kg 0.28 0.11 05/30/2013 13:12  05/28/2013 08:50 5916 75ICP1
Lead 1 10.2 M1 mg/kg 0.22 0.056 05/30/2013 13:12  05/28/2013 08:50 5916 751CP1
Selenium 1 <0.22 U mg/kg 0.56 0.22 05/30/2013 13:12  05/28/2013 08:50 5916 75ICP1
Silver 1 0.50 mg/kg 0.11 0.095 05/30/2013 13:12  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.017 mg/kg 0.0038 0.0021 05/29/2013 14:21  05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-4 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373028 Moisture: 16.7% Pace Project No.: 755373
Collected: 05/20/2013 15:40 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 56 mg/kg 0.29 0.12 05/30/2013 13:17  05/28/2013 08:50 5916 751CP1
Barium 1 116 mg/kg 0.58 0.29 05/30/2013 13:17  05/28/2013 08:50 5916 751CP1
Cadmium 1 0.34 mg/kg 0.12 0.023  05/30/2013 13:17  05/28/2013 08:50 5916 75ICP1
Chromium 1 272 mg/kg 0.29 0.12 05/30/2013 13:17  05/28/2013 08:50 5916 75ICP1
Lead 1 13.0 mg/kg 0.23 0.058 05/30/2013 13:17  05/28/2013 08:50 5916 751CP1
Selenium 1 <0.23 U mg/kg 0.58 0.23 05/30/2013 13:17  05/28/2013 08:50 5916 75ICP1
Silver 1 041 mg/kg 0.12 0.099 05/30/2013 13:17  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.014 mg/kg 0.0040 0.0023 05/29/2013 14:23  05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-4 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373029 Moisture: 15.2% Pace Project No.: 755373
Collected: 05/20/2013 15:45 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 51 mg/kg 0.28 0.11 05/30/2013 13:23  05/28/2013 08:50 5916 751CP1
Barium 1 114 mg/kg 0.56 0.28 05/30/2013 13:23  05/28/2013 08:50 5916 751CP1
Cadmium 1 0.28 B mg/kg 0.11 0.022  05/30/2013 13:23  05/28/2013 08:50 5916 75ICP1
Chromium 1 27.8 mg/kg 0.28 0.11 05/30/2013 13:23  05/28/2013 08:50 5916 75ICP1
Lead 1 115 mg/kg 0.22 0.056 05/30/2013 13:23  05/28/2013 08:50 5916 751CP1
Selenium 1 <0.22 U mg/kg 0.56 0.22 05/30/2013 13:23  05/28/2013 08:50 5916 75ICP1
Silver 1 041 mg/kg 0.11 0.095 05/30/2013 13:23  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0073 mg/kg 0.0039 0.0022 05/29/2013 14:25 05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-5 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373030 Moisture: 15% Pace Project No.: 755373
Collected: 05/20/2013 16:00 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 73 mg/kg 0.29 0.11 05/30/2013 13:28  05/28/2013 08:50 5916 751CP1
Barium 1 135 mg/kg 0.57 0.29 05/30/2013 13:28  05/28/2013 08:50 5916 751CP1
Cadmium 1 0.35 mg/kg 0.11 0.023  05/30/2013 13:28  05/28/2013 08:50 5916 75ICP1
Chromium 1 27.8 mg/kg 0.29 0.11 05/30/2013 13:28  05/28/2013 08:50 5916 75ICP1
Lead 1 125 mg/kg 0.23 0.057 05/30/2013 13:28  05/28/2013 08:50 5916 751CP1
Selenium 1 <0.23 U mg/kg 0.57 0.23 05/30/2013 13:28  05/28/2013 08:50 5916 75ICP1
Silver 1 044 mg/kg 0.11 0.097 05/30/2013 13:28  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.016 mg/kg 0.0041 0.0024 05/29/2013 14:27 05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-5 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373031 Moisture: 8.7% Pace Project No.: 755373
Collected: 05/20/2013 16:05 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 73 mg/kg 0.27 0.11 05/30/2013 13:34  05/28/2013 08:50 5916 751CP1
Barium 1 135 mg/kg 0.54 0.27 05/30/2013 13:34  05/28/2013 08:50 5916 751CP1
Cadmium 1 0.37 mg/kg 0.11 0.022  05/30/2013 13:34  05/28/2013 08:50 5916 75ICP1
Chromium 1 25.0 mg/kg 0.27 0.11 05/30/2013 13:34  05/28/2013 08:50 5916 75ICP1
Lead 1 96 mg/kg 0.22 0.054 05/30/2013 13:34  05/28/2013 08:50 5916 751CP1
Selenium 1 <0.22 U mg/kg 0.54 0.22 05/30/2013 13:34  05/28/2013 08:50 5916 75ICP1
Silver 1 0.20 mg/kg 0.11 0.092 05/30/2013 13:34  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.020 mg/kg 0.0038 0.0021 05/29/2013 14:29 05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-6 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373032 Moisture: 13.2% Pace Project No.: 755373
Collected: 05/20/2013 16:25 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 55 mg/kg 0.28 0.11 05/30/2013 13:39  05/28/2013 08:50 5916 751CP1
Barium 1 105 mg/kg 0.56 0.28 05/30/2013 13:39  05/28/2013 08:50 5916 751CP1
Cadmium 1 041 mg/kg 0.11 0.022  05/30/2013 13:39  05/28/2013 08:50 5916 75ICP1
Chromium 1 29.6 mg/kg 0.28 0.11 05/30/2013 13:39  05/28/2013 08:50 5916 75ICP1
Lead 1 95 M1 mg/kg 0.22 0.056 05/30/2013 13:39  05/28/2013 08:50 5916 751CP1
Selenium 1 <0.22 U mg/kg 0.56 0.22 05/30/2013 13:39  05/28/2013 08:50 5916 75ICP1
Silver 1 0.25 mg/kg 0.11 0.095 05/30/2013 13:39  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.019 mg/kg 0.0040 0.0023 05/29/2013 14:35 05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-6 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373033 Moisture: 13.9% Pace Project No.: 755373
Collected: 05/20/2013 16:30 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.3 mg/kg 0.28 0.11 05/30/2013 13:45  05/28/2013 08:50 5916 751CP1
Barium 1 108 mg/kg 0.56 0.28 05/30/2013 13:45  05/28/2013 08:50 5916 751CP1
Cadmium 1 0.50 mg/kg 0.11 0.022  05/30/2013 13:45 05/28/2013 08:50 5916 75ICP1
Chromium 1 393 mg/kg 0.28 0.11 05/30/2013 13:45  05/28/2013 08:50 5916 75ICP1
Lead 1 112 mg/kg 0.22 0.056 05/30/2013 13:45 05/28/2013 08:50 5916 751CP1
Selenium 1 <0.22 U mg/kg 0.56 0.22 05/30/2013 13:45  05/28/2013 08:50 5916 75ICP1
Silver 1 0.32 mg/kg 0.11 0.095 05/30/2013 13:45  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.024 mg/kg 0.0041 0.0023 05/29/2013 14:37 05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-7 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373034 Moisture: 20.7% Pace Project No.: 755373
Collected: 05/20/2013 17:45 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.5 mg/kg 0.31 0.12 05/30/2013 14:12  05/28/2013 08:50 5916 751CP1
Barium 1 123 mg/kg 0.62 0.31 05/30/2013 14:12  05/28/2013 08:50 5916 751CP1
Cadmium 1 047 mg/kg 0.12 0.025  05/30/2013 14:12  05/28/2013 08:50 5916 75ICP1
Chromium 1 318 mg/kg 0.31 0.12 05/30/2013 14:12  05/28/2013 08:50 5916 75ICP1
Lead 1 115 mg/kg 0.25 0.062 05/30/2013 14:12  05/28/2013 08:50 5916 75ICP1
Selenium 1 <0.25 U mg/kg 0.62 0.25 05/30/2013 14:12  05/28/2013 08:50 5916 75ICP1
Silver 1 0.32 mg/kg 0.12 0.11 05/30/2013 14:12  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.021 mg/kg 0.0044 0.0025 05/29/2013 14:39 05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-7 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373035 Moisture: 16.9% Pace Project No.: 755373
Collected: 05/20/2013 17:50 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.5 mg/kg 0.29 0.12 05/30/2013 14:18  05/28/2013 08:50 5916 751CP1
Barium 1 108 mg/kg 0.59 0.29 05/30/2013 14:18  05/28/2013 08:50 5916 751CP1
Cadmium 1 0.50 mg/kg 0.12 0.024  05/30/2013 14:18  05/28/2013 08:50 5916 75ICP1
Chromium 1 359 mg/kg 0.29 0.12 05/30/2013 14:18  05/28/2013 08:50 5916 75ICP1
Lead 1 121 mg/kg 0.24 0.059 05/30/2013 14:18  05/28/2013 08:50 5916 75ICP1
Selenium 1 <024 U mg/kg 0.59 0.24 05/30/2013 14:18  05/28/2013 08:50 5916 75ICP1
Silver 1 0.33 mg/kg 0.12 0.10 05/30/2013 14:18  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.018 mg/kg 0.0041 0.0024 05/29/2013 14:42  05/29/2013 12:23 5962  75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-8 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373036 Moisture: 20.3% Pace Project No.: 755373
Collected: 05/21/2013 11:45 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 64 mg/kg 0.31 0.13 05/30/2013 14:23  05/28/2013 08:50 5916 751CP1
Barium 1 946 mg/kg 0.63 0.31 05/30/2013 14:23  05/28/2013 08:50 5916 751CP1
Cadmium 1 042 mg/kg 0.13 0.025  05/30/2013 14:23  05/28/2013 08:50 5916 75ICP1
Chromium 1 323 mg/kg 0.31 0.13 05/30/2013 14:23  05/28/2013 08:50 5916 75ICP1
Lead 1 112 mg/kg 0.25 0.063 05/30/2013 14:23  05/28/2013 08:50 5916 751CP1
Selenium 1 <0.25 U mg/kg 0.63 0.25 05/30/2013 14:23  05/28/2013 08:50 5916 75ICP1
Silver 1 0.32 mg/kg 0.13 0.11 05/30/2013 14:23  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.020 mg/kg 0.0044 0.0025 05/29/2013 14:44  05/29/2013 12:23 5962  75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-8 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373037 Moisture: 16.9% Pace Project No.: 755373
Collected: 05/21/2013 11:50 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 7.2 mg/kg 0.29 0.12 05/30/2013 14:29  05/28/2013 08:50 5916 751CP1
Barium 1 86.2 mg/kg 0.59 0.29 05/30/2013 14:29  05/28/2013 08:50 5916 751CP1
Cadmium 1 0.49 mg/kg 0.12 0.024  05/30/2013 14:29  05/28/2013 08:50 5916 75ICP1
Chromium 1 37.0 mg/kg 0.29 0.12 05/30/2013 14:29  05/28/2013 08:50 5916 75ICP1
Lead 1 120 mg/kg 0.24 0.059 05/30/2013 14:29  05/28/2013 08:50 5916 75ICP1
Selenium 1 <024 U mg/kg 0.59 0.24 05/30/2013 14:29  05/28/2013 08:50 5916 75ICP1
Silver 1 031 mg/kg 0.12 0.10 05/30/2013 14:29  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.022 mg/kg 0.0039 0.0022 05/29/2013 14:46  05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-9 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373038 Moisture: 11.1% Pace Project No.: 755373
Collected: 05/21/2013 12:25 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 8.8 mg/kg 0.27 0.11 05/30/2013 14:34  05/28/2013 08:50 5916 751CP1
Barium 1 79.6 mg/kg 0.54 0.27 05/30/2013 14:34  05/28/2013 08:50 5916 751CP1
Cadmium 1 0.33 mg/kg 0.11 0.021  05/30/2013 14:34  05/28/2013 08:50 5916 75ICP1
Chromium 1 220 mg/kg 0.27 0.11 05/30/2013 14:34  05/28/2013 08:50 5916 75ICP1
Lead 1 113 mg/kg 0.21 0.054 05/30/2013 14:34  05/28/2013 08:50 5916 75ICP1
Selenium 1 <021 U mg/kg 0.54 0.21 05/30/2013 14:34  05/28/2013 08:50 5916 75ICP1
Silver 1 0.27 mg/kg 0.11 0.091 05/30/2013 14:34  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0080 mg/kg 0.0039 0.0022 05/29/2013 14:48 05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-9 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373039 Moisture: 10.3% Pace Project No.: 755373
Collected: 05/21/2013 12:30 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 76 mg/kg 0.27 0.11 05/30/2013 14:39  05/28/2013 08:50 5916 751CP1
Barium 1 87.0 mg/kg 0.55 0.27 05/30/2013 14:39  05/28/2013 08:50 5916 751CP1
Cadmium 1 0.30 B mg/kg 0.11 0.022  05/30/2013 14:39  05/28/2013 08:50 5916 75ICP1
Chromium 1 224 mg/kg 0.27 0.11 05/30/2013 14:39  05/28/2013 08:50 5916 75ICP1
Lead 1 108 mg/kg 0.22 0.055 05/30/2013 14:39  05/28/2013 08:50 5916 751CP1
Selenium 1 <0.22 U mg/kg 0.55 0.22 05/30/2013 14:39  05/28/2013 08:50 5916 75ICP1
Silver 1 0.25 mg/kg 0.11 0.093 05/30/2013 14:39  05/28/2013 08:50 5916 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.012 mg/kg 0.0039 0.0022 05/29/2013 14:50 05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-10 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755373040 Moisture: 13.8% Pace Project No.: 755373
Collected: 05/21/2013 13:10 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 95 mg/kg 0.28 0.11 05/30/2013 10:15  05/28/2013 08:50 5917 751CP1
Barium 1 110 mg/kg 0.55 0.28 05/30/2013 10:15  05/28/2013 08:50 5917 751CP1
Cadmium 1 0.34 mg/kg 0.11 0.022  05/30/2013 10:15  05/28/2013 08:50 5917 75ICP1
Chromium 1 277 mg/kg 0.28 0.11 05/30/2013 10:15  05/28/2013 08:50 5917 75ICP1
Lead 1 127 mg/kg 0.22 0.055 05/30/2013 10:15  05/28/2013 08:50 5917 75ICP1
Selenium 1 <022 U mg/kg 0.55 0.22 05/30/2013 10:15  05/28/2013 08:50 5917 75ICP1
Silver 1 0.36 mg/kg 0.11 0.094 05/30/2013 10:15  05/28/2013 08:50 5917 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0064 mg/kg 0.0041 0.0023 05/29/2013 14:52  05/29/2013 12:23 5962 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-10 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755373041 Moisture: 14% Pace Project No.: 755373
Collected: 05/21/2013 13:15 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 8.0 mg/kg 0.29 0.12 05/30/2013 10:21  05/28/2013 08:50 5917 751CP1
Barium 1 115 mg/kg 0.58 0.29 05/30/2013 10:21  05/28/2013 08:50 5917 751CP1
Cadmium 1 0.33 mg/kg 0.12 0.023  05/30/2013 10:21  05/28/2013 08:50 5917 75ICP1
Chromium 1 274 mg/kg 0.29 0.12 05/30/2013 10:21  05/28/2013 08:50 5917 75ICP1
Lead 1 136 M1 mg/kg 0.23 0.058 05/30/2013 10:21  05/28/2013 08:50 5917 751CP1
Selenium 1 <0.23 UM1 mg/kg 0.58 0.23 05/30/2013 10:21  05/28/2013 08:50 5917 751CP1
Silver 1 0.35 mg/kg 0.12 0.099 05/30/2013 10:21  05/28/2013 08:50 5917 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.075 M1,R1 mg/kg 0.0042 0.0024 05/29/2013 12:13 05/28/2013 11:08 5963 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: D-11 Project ID: 0113C129/Background Study
Lab ID: 755373042 Moisture: 15.2% Pace Project No.: 755373
Collected: 05/21/2013 00:00 Received: 05/21/2013 16:35 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 8.8 mg/kg 0.30 0.12 05/30/2013 10:26  05/28/2013 08:50 5917 751CP1
Barium 1 112 mg/kg 0.60 0.30 05/30/2013 10:26  05/28/2013 08:50 5917 751CP1
Cadmium 1 0.35 mg/kg 0.12 0.024  05/30/2013 10:26  05/28/2013 08:50 5917 75ICP1
Chromium 1 28.0 mg/kg 0.30 0.12 05/30/2013 10:26  05/28/2013 08:50 5917 75ICP1
Lead 1 132 mg/kg 0.24 0.060 05/30/2013 10:26  05/28/2013 08:50 5917 751CP1
Selenium 1 <024 U mg/kg 0.60 0.24 05/30/2013 10:26  05/28/2013 08:50 5917 75ICP1
Silver 1 0.17 mg/kg 0.12 0.10 05/30/2013 10:26  05/28/2013 08:50 5917 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.015 mg/kg 0.0042 0.0024 05/29/2013 12:15 05/28/2013 11:08 5963 75HGO1
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Quality Control

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Batch: 5909
Method: EPA 6010
Prep Method: EPA 3050

Pace Project No.: 755373
Instrument ID: 75ICP1

Blank: 23888
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Arsenic 1 U <0.10 mg/kg 0.25 0.10 05/29/2013 15:16 05/24/2013 09:01
Barium 1 U <0.25 mg/kg 0.50 0.25 05/29/2013 15:16 05/24/2013 09:01
Cadmium 1 J 0.033 mg/kg 0.10 0.020 05/29/2013 15:16 05/24/2013 09:01
Chromium 1 U <0.10 mg/kg 0.25 0.10 05/29/2013 15:16 05/24/2013 09:01
Lead 1 J 0.13 mg/kg 0.20 0.050 05/29/2013 15:16 05/24/2013 09:01
Selenium 1 J 0.32 mg/kg 0.50 0.20 05/29/2013 15:16 05/24/2013 09:01
Silver 1 U <0.085 mg/kg 0.10 0.085 05/29/2013 15:16 05/24/2013 09:01

Laboratory Control Sample: 23889

Spk LCS LCS % Rec LCS

Parameters Amt Result Units %Rec Limits Quals
Arsenic 50 49.8 mg/kg 100 80-120
Barium 50 51.2 mg/kg 102 80-120
Cadmium 50 50.0 mg/kg 100 80-120
Chromium 50 54.9 mg/kg 110 80-120
Lead 50 49.8 mg/kg 100 80-120
Selenium 50 49.3 mg/kg 99 80-120
Silver 25 24.4 mg/kg 98 80-120

Matrix Spike: 23890 Matrix Spike Duplicate: 23891

Original for Sample: Project sample C-2 (1-2)
Original MS  MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Arsenic 5.9 58.6 58 53.6 53.2 mg/kg 81 81 75-125 1 20
Barium 165 58.6 58 227 191 mg/kg 105 44 75-125 17 20 M1
Cadmium 0.45 58.6 58 50.7 51.0 mg/kg 86 87 75-125 0 20
Chromium 30.1 58.6 58 74.2 75.5 mg/kg 75 78 75-125 2 20
Lead 11.2 58.6 58 49.6 48.6 mg/kg 65 65 75-125 2 20 M1
Selenium <0.23 58.6 58 455 45.0 mg/kg 78 77 75-125 1 20
Silver 0.45 29.3 201 27.3 27.3 mg/kg 92 92 75-125 0 20

Matrix Spike: 23892 Matrix Spike Duplicate: 23893

Original for Sample: Project sample C-9 (0-1)
Original MS MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Arsenic 11.4 63.4 64.1 61.0 61.8 mg/kg 78 79 75-125 1 20
Barium 122 63.4 64.1 186 187 mg/kg 100 101 75-125 1 20
Cadmium 0.50 63.4 64.1 52.3 53.1 mg/kg 82 82 75-125 2 20
Chromium 32.7 63.4 64.1 84.8 82.9 mg/kg 82 78 75-125 2 20
Lead 17.0 63.4 64.1 59.3 57.2 mg/kg 67 63 75-125 3 20 M1
Selenium <0.26 63.4 64.1 46.4 47.6 mg/kg 73 74 75-125 3 20 M1
Silver 0.40 31.8 32 27.6 28.2 mg/kg 86 87 75-125 2 20
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Quality Control

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Batch: 5916
Method: EPA 6010
Prep Method: EPA 3050

Pace Project No.: 755373
Instrument ID: 75ICP1

Blank: 23907
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Arsenic 1 U <0.10 mg/kg 0.25 0.10 05/30/2013 10:48 05/28/2013 08:50
Barium 1 U <0.25 mg/kg 0.50 0.25 05/30/2013 10:48 05/28/2013 08:50
Cadmium 1 J 0.031 mg/kg 0.10 0.020 05/30/2013 10:48 05/28/2013 08:50
Chromium 1 U <0.10 mg/kg 0.25 0.10 05/30/2013 10:48 05/28/2013 08:50
Lead 1 J 0.077 mg/kg 0.20 0.050 05/30/2013 10:48 05/28/2013 08:50
Selenium 1 J 0.29 mg/kg 0.50 0.20 05/30/2013 10:48 05/28/2013 08:50
Silver 1 U <0.085 mg/kg 0.10 0.085 05/30/2013 10:48 05/28/2013 08:50

Laboratory Control Sample: 23908

Spk LCS LCS % Rec LCS

Parameters Amt Result Units %Rec Limits Quals
Arsenic 50 46.9 mg/kg 94 80-120
Barium 50 46.4 mg/kg 93 80-120
Cadmium 50 46.7 mg/kg 93 80-120
Chromium 50 47.8 mg/kg 96 80-120
Lead 50 47.6 mg/kg 95 80-120
Selenium 50 47.3 mg/kg 95 80-120
Silver 25 23.0 mg/kg 92 80-120

Matrix Spike: 23909 Matrix Spike Duplicate: 23910

Original for Sample: Project sample D-3 (1-2)
Original MS  MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Arsenic 6.5 58.6 55.8 54.5 52.2 mg/kg 82 82 75-125 4 20
Barium 137 58.6 55.8 200 215 mg/kg 106 139 75-125 7 20 M1
Cadmium 0.41 58.6 55.8 51.1 48.7 mg/kg 87 87 75-125 5 20
Chromium 31.9 58.6 55.8 83.1 78.2 mg/kg 87 83 75-125 6 20
Lead 10.2 58.6 55.8 52.0 49.0 mg/kg 71 70 75-125 6 20 M1
Selenium <0.22 58.6 55.8 46.9 43.6 mg/kg 80 78 75-125 7 20
Silver 0.50 29.3 27.8 27.0 25.7 mg/kg 90 90 75-125 5 20

Matrix Spike: 23911 Matrix Spike Duplicate: 23912

Original for Sample: Project sample D-6 (0-1)
Original MS MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Arsenic 55 57 57 56.0 54.4 mg/kg 88 86 75-125 3 20
Barium 105 57 57 169 173 mg/kg 112 118 75-125 2 20
Cadmium 0.41 57 57 53.3 51.5 mg/kg 93 90 75-125 3 20
Chromium 29.6 57 57 82.1 81.6 mg/kg 92 91 75-125 1 20
Lead 9.5 57 57 51.4 51.0 mg/kg 73 73 75-125 1 20 M1
Selenium <0.23 57 57 48.4 47.4 mg/kg 85 83 75-125 2 20
Silver 0.25 28.6 28.6 28.0 27.0 mg/kg 97 94 75-125 4 20
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Quality Control

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Batch: 5917
Method: EPA 6010
Prep Method: EPA 3050

Pace Project No.: 755373
Instrument ID: 75ICP1

Blank: 23913
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Arsenic 1 U <0.10 mg/kg 0.25 0.10 05/30/2013 09:54 05/28/2013 08:50
Barium 1 U <0.25 mg/kg 0.50 0.25 05/30/2013 09:54 05/28/2013 08:50
Cadmium 1 J 0.028 mg/kg 0.10 0.020 05/30/2013 09:54 05/28/2013 08:50
Chromium 1 U <0.10 mg/kg 0.25 0.10 05/30/2013 09:54 05/28/2013 08:50
Lead 1 J 0.062 mg/kg 0.20 0.050 05/30/2013 09:54 05/28/2013 08:50
Selenium 1 J 0.29 mg/kg 0.50 0.20 05/30/2013 09:54 05/28/2013 08:50
Silver 1 U <0.085 mg/kg 0.10 0.085 05/30/2013 09:54 05/28/2013 08:50

Laboratory Control Sample: 23914

Spk LCS LCS % Rec LCS

Parameters Amt Result Units %Rec Limits Quals
Arsenic 50 44.6 mg/kg 89 80-120
Barium 50 44.2 mg/kg 88 80-120
Cadmium 50 44.7 mg/kg 89 80-120
Chromium 50 47.2 mg/kg 94 80-120
Lead 50 44.7 mg/kg 89 80-120
Selenium 50 44.8 mg/kg 90 80-120
Silver 25 22.1 mg/kg 88 80-120

Matrix Spike: 23915 Matrix Spike Duplicate: 23916

Original for Sample: Project sample D-10 (1-2)
Original MS  MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Arsenic 8.0 56.4 55.4 53.0 49.9 mg/kg 80 76 75-125 6 20
Barium 115 56.4 55.4 176 169 mg/kg 108 97 75-125 4 20
Cadmium 0.33 56.4 55.4 45.9 43.6 mg/kg 81 78 75-125 5 20
Chromium 27.4 56.4 55.4 73.2 70.7 mg/kg 81 78 75-125 4 20
Lead 13.6 56.4 55.4 51.6 49.0 mg/kg 67 64 75-125 5 20 M1
Selenium <0.22 56.4 55.4 41.2 39.1 mg/kg 73 71 75-125 5 20 M1
Silver 0.35 28.3 27.7 24.1 22.8 mg/kg 84 81 75-125 6 20
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Quality Control

Batch: 5961
Method: EPA 7471
Prep Method: EPA 7471

Pace Project No.: 755373
Instrument ID: 75HGO01

Blank: 24143
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Mercury 1 u <0.0020 mg/kg 0.0035 0.0020 05/29/2013 12:19 05/28/2013 11:01
Laboratory Control Sample: 24144
Spk LCS LCS % Rec LCS
Parameters Amt Result Units %Rec Limits Quals
Mercury 0.05 0.053 mg/kg 105 85-115
Matrix Spike: 24145 Matrix Spike Duplicate: 24146
Original for Sample: Project sample C-2 (1-2)
Original MS  MSD MS MSD MS MSD % Rec Max
Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Mercury 0.0060 0.059 0.06 0.065 0.069 mg/kg 100 105 70-130 6 20
Matrix Spike: 24147 Matrix Spike Duplicate: 24148
Original for Sample: Project sample C-9 (0-1)
Original MS  MSD MS MSD MS MSD % Rec Max
Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Mercury 0.019 0.065 0.065 0.082 0.090 mg/kg 97 109 70-130 9 20
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Quality Control

Batch: 5962
Method: EPA 7471
Prep Method: EPA 7471

Pace Project No.: 755373
Instrument ID: 75HGO01

Blank: 24149
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Mercury 1 u <0.0020 mg/kg 0.0035 0.0020 05/29/2013 13:52 05/29/2013 12:23
Laboratory Control Sample: 24150
Spk LCS LCS % Rec LCS
Parameters Amt Result Units %Rec Limits Quals
Mercury 0.05 0.049 mg/kg 98 85-115
Matrix Spike: 24151 Matrix Spike Duplicate: 24152
Original for Sample: Project sample D-3 (1-2)
Original MS  MSD MS MSD MS MSD % Rec Max
Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Mercury 0.017 0.053 0.057 0.070 0.067 mg/kg 99 89 70-130 3 20
Matrix Spike: 24153 Matrix Spike Duplicate: 24154
Original for Sample: Project sample D-6 (0-1)
Original MS  MSD MS MSD MS MSD % Rec Max
Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Mercury 0.019 0.058 0.056 0.076 0.074 mg/kg 98 96 70-130 3 20
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Quality Control

Batch: 5963
Method: EPA 7471
Prep Method: EPA 7471

Pace Project No.: 755373
Instrument ID: 75HGO01

Blank: 24155
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Mercury 1 u <0.0020 mg/kg 0.0035 0.0020 05/29/2013 12:04 05/28/2013 11:08

Laboratory Control Sample: 24156

Spk LCS LCS % Rec LCS

Parameters Amt Result Units %Rec Limits Quals
Mercury 0.05 0.054 mg/kg 108 85-115

Matrix Spike: 24157 Matrix Spike Duplicate: 24158

Original for Sample: Project sample D-10 (1-2)
Original MS  MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Mercury 0.075 0.059 0.055 0.073 0.055 mg/kg -2 -36 70-130 29 20 M1M1,R1

05/31/2013 18:31:31
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Unadjusted MQL Summary

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190

Allen, TX 75013
(972) 727-1123

Pace Project No.: 755373

Analyte Method Unadjusted MQL Reporting Units
Arsenic EPA 6010 0.25 mg/kg
Barium EPA 6010 0.50 mg/kg
Cadmium EPA 6010 0.10 mg/kg
Chromium EPA 6010 0.25 mg/kg
Lead EPA 6010 0.20 mg/kg
Selenium EPA 6010 0.50 mg/kg
Silver EPA 6010 0.10 mg/kg
Mercury EPA 7471 0.0035 mg/kg
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Definitions/Qualifiers

Pace Project No.: 755373

DEFINITIONS
DF Dilution Factor
J Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
U Indicates the compound was analyzed for, but not detected.

SDL  Sample Detection Limit
MQL Method Quantitation Limit
LCS(D) Laboratory Control Sample (Duplicate)
MS(D) Matrix Spike (Duplicate)
DUP  Sample Duplicate
RPD Relative Percent Difference
TNl The Nelac Institute
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
ANALYTE QUALIFIERS

B Analyte was detected in the associated method blank.

M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

R1 RPD value was outside control limits.

05/31/2013 18:31:31
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TRRP LABORATORY REVIEW CHECKLIST

Laboratory

Pace Analytical Services, Inc. LRC Date: [05/31/2013

Project Name:

0113C129/Background Study Laboratory Job Number: |755373

Reviewer Name:

Shelly Connelly

Prep Batch Number(s): [See exception report.

#l

A2

Description

Yes

No

NA3

NR*

ER #°

R1

Ol

IChain-of-custody (C-O-C)

Did samples meet the laboratory's standard conditions of sample acceptability upon receipt?

ere all departures from standard conditions described in an exception report?

R2

Ol

ISample and quality control (QC) identification

Are all field sample ID numbers cross-referenced to the laboratory ID numbers?

x

Are all laboratory ID numbers cross-referenced to the corresponding QC data?

x

R3

Ol

Test reports

ere all samples prepared and analyzed within holding times?

Other than those results < MQL, were all other raw values bracketed by calibration standards?

ere calculations checked by a peer or supervisor?

ere all analyte identifications checked by a peer or supervisor?

ere sample detection limits reported for all analytes not detected?

ere all results for soil and sediment samples reported on a dry weight basis?

ere % moisture (or solids) reported for all soil and sediment samples?

XX [X[X]X] X [X

ere bulk soils/solids samples for volatile analysis extracted with methanol per SW846 Method
5035?

If required for the project, are TICs reported?

R4

Surrogate recovery data

ere surrogates added prior to extraction?

ere surrogate percent recoveries in all samples within the laboratory QC limits?

R5

Ol

ITest reports/summary forms for blank samples

ere appropriate type(s) of blanks analyzed?

ere blanks analyzed at the appropriate frequency?

ere method blanks taken through the entire analytical process, including preparation and, if
applicable, cleanup procedures?

ere blank concentrations < MQL?

X | X | XX

R6

Ol

Laboratory control samples (LCS):

ere all COCs included in the LCS?

as each LCS taken through the entire analytical procedure, including prep and cleanup steps?

ere LCSs analyzed at the required frequency?

ere LCS (and LCSD, if applicable) %Rs within the laboratory QC limits?

Does the detectability check sample data document the laboratory's capability to detect the COCs
at the MDL used to calculate the SDLs?

X O[X[X] X [X

as the LCSD RPD within QC limits?

R7

Ol

Matrix spike (MS) and matrix spike duplicate (MSD) data

ere the project/method specified analytes included in the MS and MSD?

x

ere MS/MSD analyzed at the appropriate frequency?

ere MS (and MSD, if applicable) %Rs within the laboratory QC limits?

R7.3

ere MS/MSD RPDs within laboratory QC limits?

R7.4

R8

Ol

Analytical duplicate data

ere appropriate analytical duplicates analyzed for each matrix?

ere analytical duplicates analyzed at the appropriate frequency?

x

ere RPDs or relative standard deviations within the laboratory QC limits?

R9

Ol

Method quantitation limits (MQLS):

Are the MQLs for each method analyte included in the laboratory data package?

Do the MQLs correspond to the concentration of the lowest non-zero calibration standard?

IAre unadjusted MQLs and DCSs included in the laboratory data package?

R10

Ol

Other problems/anomalies

Are all known problems/anomalies/special conditions noted in this LRC and ER?

X

as applicable and available technology used to lower the SDL to minimize the matrix
interference effects on the sample results?

X

Is the laboratory NELAC-accredited under the Texas Laboratory Accreditation Program for the

analytes, matrices, and methods associated with this laboratory data package?

X

ar N

Items identified by the letter "R" must be included in the laboratory in the laboratory data package submitted in the TRRP-required reports(s). ltems identified by the
letter "S" should be retained and made available upon request for the appropriate retention period;

O = Organic analyses; | = inorganic analysises (and general chemistry, when applicable);

NA = Not applicable;

NR = Not reviewed;

ER# = Exception Report identification number (an Exception Report should be completed for an item if "NR" or "No" is checked).
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TRRP LABORATORY REVIEW CHECKLIST

Laboratory |Pace Analytical Services, Inc. LRC Date: |05/31/2013
Project Name: |0113C129/Background Study Laboratory Job Number: | 755373
Reviewer Name: |Shelly Connelly Prep Batch Number(s): [See exception report.
#! A2 Description Yes | No | NA® | NR* [ER#°
S1 Ol Initial calibration (ICAL)
ere response factors and/or relative response factors for each analyte within QC limits? X
ere percent RSDs or correlation coefficient criteria met? X
as the number of standards recommended in the method used for all analytes? X
ere all points generated between the lowest and highest standard used to calculate the curve? X
IAre ICAL data available for all instruments used? X
Has the initial calibration curve been verified using an appropriate second source standard? X
s ol Initial and continuing calibration verification (ICCV and CCV) and continuing calibration
blank (CCB):
as the CCV analyzed at the method-required frequency? X
ere precent differences for each analyte within the method-required QC limits? X
as the ICAL curve verified for each analyte? X
as the absolute value of the analyte concentration in the inorganic CCB < MDL? X
S3 | (©) Mass spectral tuning
as the appropriate compound for the method used for tuning? X
ere ion abundance data within the method-required QC limits? X
S4 | (@) Internal standards (IS)
ere IS area counts and retention times within the method-required QC limits? X
S5 | Ol |Raw data (NELAC Section 5.5.10)
ere the raw data (for example, chromatograms, spectral data) reviewed by an analyst? X
ere data associated with manual integrations flagged on the raw data? X
S6 | (@) Dual column confirmation
Did dual column confirmation results meet the method-required QC? X
S7 | (e} ITentatively identified compounds (TICs)
If TICs were requested, were the mass spectra and TIC data subject to appropriate checks? X
S8 | | Interference Check Sample (ICS) results
ere percent recoveries within method QC limits? X
S9 | | Serial dilutions, post digestion spikes, and method of standard additions
ere percent differences, recoveries, and the linearity within the QC limits specified in the X
method?
S10 | Ol Method detection limit (MDL) studies
as a MDL study performed for each reported analyte? X
Is the MDL either adjusted or supported by the analysis of DCSs? X
S11 | Ol Proficiency test reports
as the laboratory's performance acceptable on the applicable proficiency tests or evaluation X
studies?
S12 | Ol IStandards documentation
Are all standards used in the analyses NIST-traceable or obtained from other appropriate X
sources?
S13 | Ol ICompound/analyte identification procedures
IAre the procedures for compound/analyte identification documented? X
S14 | Ol Demonstration of analyst competency (DOC)
as DOC conducted consistent with NELAC Chapter 5? X
Is documentation of the analyst's competency up-to-date and on file? X
S15 | Ol \Verification/validation documentation for methods (NELAC Chapter 5)
Are _aII the methods used to generate the data documented, verified, and validated, where X
applicable?
S16 | Ol Laboratory standard operating procedures (SOPSs)
IAre laboratory SOPs current and on file for each method performed? X
1. Items identified by the letter "R" must be included in the laboratory in the laboratory data package submitted in the TRRP-required reports(s). ltems identified by the
letter "S" should be retained and made available upon request for the appropriate retention period;
2. O =Organic analyses; | = inorganic analysises (and general chemistry, when applicable);
3. NA = Not applicable;
4. NR = Not reviewed;
5. ER# = Exception Report identification number (an Exception Report should be completed for an item if "NR" or "No" is checked).
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TRRP LABORATORY REVIEW CHECKLIST

Laboratory

Pace Analytical Services, Inc.

LRC Date:

05/31/2013

Project Name:

0113C129/Background Study

Laboratory Job Number:

755373

Reviewer Name:

Shelly Connelly

Prep Batch Number(s):

5909,5916,5917,5961,5962,5963,6028

Batch #'s Cont: [6029,6030

ER #! Description
R7.3 MS Sample #23890: Lead 65% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23892: Lead 67% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23892: Selenium 73% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23909: Lead 71% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23911: Lead 73% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23915: Lead 67% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #23915: Selenium 73% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #24157: Mercury -2% spike recovery outside laboratory QC limit of 70-130%.
R7.3 MSD Sample #23891: Barium 44% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23891: Lead 65% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23893: Lead 63% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23893: Selenium 74% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23910: Barium 139% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23910: Lead 70% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23912: Lead 73% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23916: Lead 64% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #23916: Selenium 71% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #24158: Mercury -36% spike recovery outside laboratory QC limit of 70-130%.
R7.4 MSD Sample #24158: Mercury RPD of 29 exceeds laboratory QC limit of 20.

1. ER# = Exception Report identification number (an Exception Report should be completed for an item if "NR" or "No" is checked).
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I RESPONSIBLE FOR FREIGHT CLAIMS AFTER 72 HRS. NOT RESPONSIBLE FOR $50 DECLARED VALUE CHARGES B
NCEALED DAMAGE, DUE AND PAYABLE PLANO, COLLIN COUNTY, TEXAS NLESS SPECIFIED HERE §
. X . D i RECE[VED.B ] s
Ww& %/C DRIVER NAME & NO. TIME OF DEL. RE %g/ﬂmy\ x &é\“ i »3 }(@,'SS




- _____Sample Condition Upon Receipt -

6&&% :'}e Av"!‘ » i .
f; il . . -~ i g 3
/L 355*4”3"1”’93" Client Name: 5EO Pace #: RN 73
!
Courier: [ ] Fed Ex []upPs [Jusps [ client urier Liso  Orace Other
Tracking #:

Custody Seal on Cooler/Box Present: @:v\e\s [dno Seals intact: |E‘/yes [Tno T[] NA
Packing Material: [:l Bubble Wrap [ JBubble Bags [ INcne g.cher

P

Thermometer Used ﬂ? 0 1R-02 Type of lce: @ Blue None Eﬂ/ﬁamples on ice, cooling process has begun
Cooler Temperature §,L_Q Ice Visible in Sample Containers: E’;@S [] no
{Corrected, if applicable) Date and fiti par i
Temp should be above freezing to 68°C Comments: content§) 3371%,"7'}
Sample Receiving .
Chain of Custody Present: /ﬁYes OnNo  OIN/A 1.
Chain of Custody Filled Out Fves Ono Onalo,
Chain of Custody Relinquished: rlszes CNo  CIN/A [3.
Sampler Name & Signature on COC: ,L_,lYes ONe [ONA 4.
Short Hold Time Analysis (<72hr): OvYes D‘Ki" CIN/A |5.
Rush Turn Around Time Requested: Oves [ANo [N |6.
Containers Intact: )Z(Yes ONo OnA|7.
Sample Labels match COC: /ﬁYes CONo  CINiA 8.
-Includes date/time/ID/Analysis
All containers needing acid/base pres. have been checked? Cves [INo I:I7//A 9 (Circle) HNO3 H2SO4 NaOH Hel
exceptions: VOA, coliform, 0&G If applicable see below.
AL coners et prsenaton T WO L02I0 Gves Cive it
Potassium lodide strip lot #:
L ead Acetate strip lot #:
Headspace in VOA Vials ( >6mm): Oves [ONo Duﬁ\ 10.
Trip Blank Present: Cyes [ONo %/A 11.
Trip Blank Custody Seals Present ClYes [No /A
Samples Arrived within Hold Time: Dyés CNe  CINA |12.
Sufficient Volume: lj/\ﬂes CONo  CIN/A |13,
Correct Containers Used: des ONo [N 14,
Client Notification/ Resolution:
Person Contacted: Date/Time:
Comments/ Resolution:
Project Manager Review: N Date: 5-23%3
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DATA USABILITY SUMMARY

John J. LeGolvan reviewed one data package from Pace Analytical Services, Inc. (Pace) for
the analysis of soil samples collected June 11, 2013 at Areas E and F for the Background
Study in Frisco, Texas. Data were reviewed for conformance to the requirements of the
guidance document, Review and Reporting of COC Concentration Data (RG-366/TRRP-13) and
adherence to project objectives.

Intended Use of Data: The objective of the soil sampling event was to provide current data
on concentrations of chemicals of concern (COCSs) in the soil at the property.

Analyses requested included:
o EPA 6010B & 7471 — RCRA 8 Metals and Mercury

Data were reviewed and validated as described in Review and Reporting of COC
Concentration Data, (RG-366/TRRP-13) and the results of the review/validation are discussed
in this Data Usability Summary (DUS). The following laboratory submittals and field data were
examined:

o the reportable data,
e the laboratory review checklists and associated exception reports, and

¢ the field notes with respect to sampling procedures, and preservation procedures prior to
shipping the samples to the laboratory.

The results of supporting quality control (QC) analyses were summarized on the Laboratory
Review Checklists (LRCs), Exception Reports (ERs) and in the case narratives, all of which
were included in this review.

The complete laboratory analytical data package including LRCs, associated ERs, and
reportable data included in this review are attached to this DUS.

Introduction
Forty one (41) soil samples were collected from the site and analyzed for RCRA 8 Metals
analyses. Table 1 lists the field sample identification cross-referenced to the laboratory
identification.
Project Objectives

8 RCRA Metals

Recovery 75-125%
RPD 0-20%

TABLE 1
Background Study, Areas E and F, Frisco, Texas

DATA USABILITY SUMMARY - FIELD/LAB IDENTIFICATION CORRELATION

( Field Identification [ Laboratory Identification |
E-1 (O-1) 755991001
E-1(1-2) 755991002
E-2 (0-1) 755991003
E-2 (1-2) 755991004
E-3 (0-1) 755991005
E-3 (1-2) 755991006
E-4 (O-1) 755991007
E-4 (1-2) 755991008
E-5 (O-1) 755991009




TABLE 1
Background Study, Areas E and F, Frisco, Texas

DATA USABILITY SUMMARY - FIELD/LAB IDENTIFICATION CORRELATION

( Field Identification | Laboratory Identification I
E-5 (1-2) 755991010
E-6 (O-1) 75599101 1
E-6 (1-2) 755991012
E-7 (O-1) 755991013
E-7 (1-2) 755991014
E-8 (0-1) 755991015
E-8 (1-2) 755991016
E-O (0-1) 755991017
E-O (1-2) 755991018

E-10 (O-1) 755991019
E-10 (1-2) 755991020
F-1 (O-1) 75599102 1
F-1 (1-2) 755991022
F-2 (0-1) 755991023
F-2 (1-2) 755991024
F-3 (0-1) 755991025
F-3 (1-2) 755991026
F-4 (O-1) 755991027
F-4 (1-2) 755991028
F-5 (0-1) 755991029
F-5 (1-2) 755991030
F-6 (0-1) 755991031
F-6 (1-2) 755991032
F-7 (0-1) 755991033
F-7 (1-2) 755991034
F-8 (0-1) 755991035
F-8 (1-2) 755991036
F-O (O-1) 755991037
F-O (1-2) 755991038
F-10 (O-1) 755991039
F-10 (1-2) 755991040
F-11 75599104 1

Data Review / Validation Results

Analytical Results
Qualified sample data is listed in Table 2. Non-detected results were reported as U, which is
less than the Sample Detection Limits (SDLs) as reported by Pace.

Preservation and Holding Times

Soil samples were evaluated for agreement with the chain-of-custody (C-O-C) and the
Laboratory Review Checklist. All samples were received in the appropriate containers and in
good condition with the paperwork filled out properly. Sample receipt temperatures were
within the acceptance criteria of 4 + 2 °C. Samples were preserved in the field as specified in
SW-846 Table 2-36. Samples were prepared and analyzed within holding times specified in
SW-846 Table 2-36.



Calibrations
According to the LRC, initial calibration data met SW-846 method requirements for the
analytes.

Blanks

Laboratory method blank data was reported for each of the selected analytes. None of the
analytes were detected above the laboratory MDLs in the method blanks; therefore, it appears
that no laboratory contaminants were introduced in the method blank analyses.

Internal Standard and Surrogate Recoveries (RCRA 8 Metals)
Due to the method in use, internal standards and surrogates were not used in the analyses.

Laboratory Control Samples
RCRA 8 Metals laboratory control sample (LCS) recoveries met project objectives of 75 to
125% recovery.

Matrix Spike/Matrix Spike Duplicates

The MS recoveries from batch 6776 for arsenic, barium, cadmium, chromium, lead, selenium,
and silver were lower than expected. This indicates a possible low bias for these compounds
on samples reported from this batch; however the LCS recoveries were within project
objectives and the data from this batch was accepted.

The MS recoveries from batch 6792 for arsenic, barium, cadmium, chromium, lead, selenium,
and silver were lower than expected. This indicates a possible low bias for these compounds
on samples reported from this batch; however the LCS recoveries were within project
objectives and the data from this batch was accepted.

The MS recoveries from batch 6806 for arsenic, barium, cadmium, chromium, lead, selenium,
and silver were lower than expected. This indicates a possible low bias for these compounds
on samples reported from this batch; however the LCS recoveries were within project
objectives and the data from this batch was accepted.

The MSD recoveries from batch 6776 for arsenic, barium, cadmium, chromium, lead,
selenium, and silver were lower than expected. This indicates a possible low bias for these
compounds on samples reported from this batch; however the LCS recoveries were within
project objectives and the data from this batch was accepted.

The MSD recoveries from batch 6792 for arsenic, cadmium, chromium, lead, selenium, and
silver were lower than expected. This indicates a possible low bias for these compounds on
samples reported from this batch; however the LCS recoveries were within project objectives
and the data from this batch was accepted.

The MSD recoveries from batch 6806 for arsenic, barium, cadmium, chromium, lead,
selenium, and silver were lower than expected. This indicates a possible low bias for these
compounds on samples reported from this batch; however the LCS recoveries were within
project objectives and the data from this batch was accepted.

TABLE 2

Background Study, Areas E and F, Frisco, Texas
DATA USABILITY SUMMARY - QUALIFIED DATA

: e e Reason for
Field Identification Analyte Qualification Qualification
Ccadmium Analyte detected
E-2 (O-1) X Jflag below method
Silver quantitation limit
Arsenic i i
E3 (0-1) : MI-flag Matrix spike
Cadmium recovery




TABLE 2

Background Study, Areas E and F, Frisco, Texas
DATA USABILITY SUMMARY - QUALIFIED DATA

. e e Reason for
Field Identification Analyte Qualification Qualification
Chromium exceeded QC
Load limits.
Selenium
Silver

Analyte detected
E-3 (1-2) Cadmium J-flag below method
quantitation limit
Analyte detected
E-4 (1-2) Cadmium Jflag below method
quantitation limit
Analyte detected
E-5 (1-2) Cadmium Jflag below method
quantitation limit
Analyte detected
E-6 (1-2) Cadmium J-flag below method
quantitation limit
Analyte detected
E-7 (1-2) Cadmium Jflag below method
quantitation limit
Analyte detected
E-8 (1-2) Cadmium J-flag below method
quantitation limit

Arsenic
farlum Matrix spike
Chromium
M1-flag recovery
Lead exceeded QC
- limits.
Selenium
E-O (1-2) Silver
Analyte detected
Jflag below method
quantitation limit
Cadmium Matrix spike
i recovery
Mi-flag exceeded QC
limits.
Analyte detected
E-10 (1-2) Cadmium J-flag below method
quantitation limit
Arsenic
Barium
Cadmium Matrix spike
F-3 (1-2) Chromium MI-flag exé ‘Z%%VG%VQ c
Lead limits.
Selenium
Silver

Analyte detected
F-5 (1-2) Cadmium J-flag below method
quantitation limit




TABLE 2

Background Study, Areas E and F, Frisco, Texas
DATA USABILITY SUMMARY - QUALIFIED DATA

Reason for

Field Identification Analyte Qualification Quialification

Analyte detected
F-6 (O-1) Cadmium Jflag below method
quantitation limit
Analyte detected
F-6 (1-2) Cadmium Jflag below method
quantitation limit
Analyte detected
F-7 (O-1) Cadmium J-flag below method
quantitation limit
Analyte detected
F-7 (1-2) Cadmium Jflag below method
quantitation limit
Analyte detected
F-8 (O-1) Cadmium J-tflag below method
quantitation limit
Analyte detected
F-8 (1-2) Cadmium Jflag below method
quantitation limit

Arsenic
C;:\dmlum Matrix spike
Chromium recovery
F-O (O-1) Lead Ml-lag exc?eobd QcC
Selenium s
Silver
Cadmium

Analyte detected
F-11 Selenium J-flag below method
quantitation limit

Mercury

Field Procedures

The laboratory did not produce a duplicate analysis of the soil samples collected at the site.
Field precision samples were collected in the field. The parent sample F-4 (O-1) was
duplicated as F-11.

Summary

The laboratory analyses were performed within the guidelines of the standards specified in
the TRRP-13 guidance document. The laboratory QC indicates acceptable instrument
calibration and performance. MS/MSD results indicated lower than expected recovery results
from several batches which were run; however, the LCS/LCSD recoveries in each case were
within the lab QC limits and within the project objective. The overall quality of the laboratory
data appears to be acceptable for the project objective. The soil analytical data are usable for
the purpose of determining current COC concentrations in soil at the affected property.



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

June 26, 2013

Jason Minter
Southwest Geoscience
2351 W. Northwest Hwy
Suite 3321

Dallas, TX 75220

RE: Pace Project 755991
Project ID: 0113C129/Background Study

Dear Jason Minter:
Enclosed are the analytical results for sample(s) received by the laboratory on June 12, 2013.

Results reported herin conform to the most current NELAC standards, where applicable, unless
otherwise narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Shelly Connelly
shelly.connelly@pacelabs.com

Laboratory Certifications
Pace Dallas : Texas Certification #: T104704232-12-4

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Pace Analytical Services, Inc.

06/26/2013 14:14:28
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Cross Reference

Pace Project No.: 755991
Client: Southwest Geoscience

Project ID: 0113C129/Background Study

Collection Received

Client Sample ID Lab ID Matrix Date/Time Date/Time

E-1(0-1) 755991001 Solid 06/11/2013 10:50  06/12/2013 15:25
E-1(1-2) 755991002 Solid 06/11/2013 10:55  06/12/2013 15:25
E-2 (0-1) 755991003 Solid 06/11/2013 11:05  06/12/2013 15:25
E-2 (1-2) 755991004 Solid 06/11/2013 11:10  06/12/2013 15:25
E-3 (0-1) 755991005 Solid 06/11/2013 11:25  06/12/2013 15:25
E-3 (1-2) 755991006 Solid 06/11/2013 11:30  06/12/2013 15:25
E-4 (0-1) 755991007 Solid 06/11/2013 12:05  06/12/2013 15:25
E-4 (1-2) 755991008 Solid 06/11/2013 12:10  06/12/2013 15:25
E-5 (0-1) 755991009 Solid 06/11/2013 12:25  06/12/2013 15:25
E-5 (1-2) 755991010 Solid 06/11/2013 12:30  06/12/2013 15:25
E-6 (0-1) 755991011 Solid 06/11/2013 12:35  06/12/2013 15:25
E-6 (1-2) 755991012 Solid 06/11/2013 12:40  06/12/2013 15:25
E-7 (0-1) 755991013 Solid 06/11/2013 12:45  06/12/2013 15:25
E-7 (1-2) 755991014 Solid 06/11/2013 12:50  06/12/2013 15:25
E-8 (0-1) 755991015 Solid 06/11/2013 12:55  06/12/2013 15:25
E-8 (1-2) 755991016 Solid 06/11/2013 13:00  06/12/2013 15:25
E-9 (0-1) 755991017 Solid 06/11/2013 13:05  06/12/2013 15:25
E-9 (1-2) 755991018 Solid 06/11/2013 13:10  06/12/2013 15:25
E-10 (0-1) 755991019 Solid 06/11/2013 13:15  06/12/2013 15:25
E-10 (1-2) 755991020 Solid 06/11/2013 13:20  06/12/2013 15:25
F-1(0-1) 755991021 Solid 06/11/2013 15:30  06/12/2013 15:25
F-1(1-2) 755991022 Solid 06/11/2013 15:35  06/12/2013 15:25
F-2 (0-1) 755991023 Solid 06/11/2013 15:40  06/12/2013 15:25
F-2 (1-2) 755991024 Solid 06/11/2013 15:45  06/12/2013 15:25
F-3 (0-1) 755991025 Solid 06/11/2013 16:10  06/12/2013 15:25
F-3 (1-2) 755991026 Solid 06/11/2013 16:15  06/12/2013 15:25
F-4 (0-1) 755991027 Solid 06/11/2013 16:20  06/12/2013 15:25
F-4 (1-2) 755991028 Solid 06/11/2013 16:25  06/12/2013 15:25
F-5 (0-1) 755991029 Solid 06/11/2013 16:40  06/12/2013 15:25
F-5 (1-2) 755991030 Solid 06/11/2013 16:45  06/12/2013 15:25
F-6 (0-1) 755991031 Solid 06/11/2013 17:00  06/12/2013 15:25
F-6 (1-2) 755991032 Solid 06/11/2013 17:05  06/12/2013 15:25
F-7 (0-1) 755991033 Solid 06/11/2013 17:15  06/12/2013 15:25
F-7 (1-2) 755991034 Solid 06/11/2013 17:20  06/12/2013 15:25
F-8 (0-1) 755991035 Solid 06/11/2013 17:25  06/12/2013 15:25
F-8 (1-2) 755991036 Solid 06/11/2013 17:30  06/12/2013 15:25
F-9 (0-1) 755991037 Solid 06/11/2013 17:40  06/12/2013 15:25
F-9 (1-2) 755991038 Solid 06/11/2013 17:45  06/12/2013 15:25
F-10 (0-1) 755991039 Solid 06/11/2013 18:00  06/12/2013 15:25
F-10 (1-2) 755991040 Solid 06/11/2013 18:05  06/12/2013 15:25
F-11 755991041 Solid 06/11/2013 00:00  06/12/2013 15:25
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i i Pace Analytical Services, Inc.
PI’O] ect Narrative 400 W. Bethany Drive, Suite 190

Allen, TX 75013
(972) 727-1123

Pace Project No.: 755991

Holding Times:
All holding times were met.

Blanks:
All blank results were below reporting limits.

Laboratory Control Samples:
All LCS recoveries were within QC limits.

Matrix Spikes and Duplicates:
MS or MSD recoveries outside of QC limits are qualified in the Report of Quality Control section.

Surrogate:
All surrogate recoveries were within QC limits.
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Appendix A
LABORATORY DATA PACKAGE COVER PAGE

This data package is for Job No. 755991 and consists of:
This signature page, the laboratory review checklist, and the following reportable data:

R1 - Field chain-of-custody documentation;
R2 - Sample identification cross-reference;
R3 - Test reports (analytical data sheets) for each environmental sample that includes:
a. Items consistent with NELAC Chapter 5,
b. Dilution factors,
c. Preparation methods,
d. Cleanup methods, and
e. If required for the project, tentatively identified compounds (TICs).
R4 - Surrogate recovery data including:
a. Calculated recovery (%R), and
b. The laboratory's surrogate QC limits.
R5 - Test reports/summary forms for blank samples;
R6 - Test reports/summary forms for laboratory control samples (LCSs) including:
a. LCS spiking amounts,
b. Calculated %R for each analyte, and
c. The laboratory's LCS QC limits.
R7 - Test reports/summary forms for matrix spike/matrix spike duplicates (MS/MSDs) including:
a. Samples associated with the MS/MSD clearly identified,
b. MS/MSD spiking amounts,
c. Concentration of each MS/MSD analyte measured in the parent and spiked samples,
d. Calculated %Rs and relative percent differences, and
e. The laboratory's MS/MSD QC limits.
R8 - Laboratory analytical duplicate (if applicable) recovery and precision:
a. The amount of analyte measured in the duplicate,
b. The calculated RPD, and,
c. The laboratory's QC limits for analytical duplicated.
R9 - List of method quantitation limits (MQLs) and detectability check sample results for each analyte and
R10 - Other problems or anomalies.

The exception Report for each "No" or "Not Reviewed (NR) " item in the Laboratory Review Checklist and for each
analyte, matrix, and method for which the laboratory does not hold NELAC accredidation under the Texas
Laboratory Accreditation Program.

Release Statement: | am responsible for the release of this laboratory data package. This laboratory is NELAC
accredited under the Texas Laboratory Accreditation Program for all the methods, analytes, and matrices reported in
this data package except as noted in the Exception Reports. The data have been reviewed and are technically
compliant with the requirements of the methods used, except where noted by the laboratory in the Exception Reports.
By my signature below, | affirm to the best of my knowledge all problems/anomalies observed by the laboratory have
been identified in the Laboratory Review Checklist, and no information affecting the quality of the data has been
knowingly withheld.

Check, if applicable: [] This laboratory meets an exception under 30 TAC §25.6 and was last inspected by [X] TCEQ
on 02/24/2012

Any findings affecting the data in this laboratory data package are noted in the Exception Reports herin. The official
signing the cover page of the report in which these data are used is responsible for releasing this data package and is
by signature affirming the above release statement is true.

Name (Printed) Signature Official Title (Printed) Date
Shelly Connelly Project Manager 06/26/2013
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: E-1 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991001 Moisture: 22.6% Pace Project No.: 755991
Collected: 06/11/2013 10:50 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 54 mg/kg 0.31 0.12 06/19/2013 20:57  06/17/2013 12:30 6776 75ICP1
Barium 2 117 ma/kg 1.2 0.62 06/20/2013 13:49  06/17/2013 12:30 6776 75ICP1
Cadmium 1 0.39 mg/kg 0.12 0.025  06/19/2013 20:57  06/17/2013 12:30 6776 75ICP1
Chromium 1 205 mg/kg 0.31 0.12 06/19/2013 20:57  06/17/2013 12:30 6776 75ICP1
Lead 1 137 mg/kg 0.25 0.062 06/19/2013 20:57 06/17/2013 12:30 6776 751CP1
Selenium 1 0.93 mg/kg 0.62 0.25 06/19/2013 20:57 06/17/2013 12:30 6776 751CP1
Silver 2 15 mg/kg 0.25 0.21 06/20/2013 13:49  06/17/2013 12:30 6776 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.012 mg/kg 0.0042 0.0019 06/20/2013 16:58 06/20/2013 13:30 6925 75HGO1
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Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: E-1 (1-2)
Lab ID: 755991002
Collected: 06/11/2013 10:55

Parameters

Moisture: 17%

Received: 06/12/2013 15:25
DF Results Qual  Units

Project ID: 0113C129/Background Study
Pace Project No.: 755991

Matrix: Solid
MQL SDL Analysis Date Prep Date Batch Instr.

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Analytical Method: EPA 6010

1 53 mg/kg
4 155 mg/kg
1 <0.024 U mg/kg
1 287 mg/kg
1 85 mg/kg
1 10 mg/kg
4 0.55 mg/kg

Analytical Method: EPA 7471
1 0.012 mg/kg

Preparation Method: EPA 3050
0.30 0.12 06/19/2013 21:02  06/17/2013 12:30 6776 751CP1
2.4 1.2 06/20/2013 19:49  06/17/2013 12:30 6776 75ICP1
0.12 0.024 06/19/2013 21:02  06/17/2013 12:30 6776 751CP1
0.30 0.12 06/19/2013 21:02  06/17/2013 12:30 6776 751CP1
0.24 0.060  06/19/2013 21:02 06/17/2013 12:30 6776 75ICP1
0.60 0.24 06/19/2013 21:02  06/17/2013 12:30 6776 75ICP1
0.48 0.41 06/20/2013 19:49  06/17/2013 12:30 6776 751CP1

Preparation Method: EPA 7471
0.0041 0.0019 06/20/2013 17:00 06/20/2013 13:30 6925 75HGO1

06/26/2013 14:14:28
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: E-2 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991003 Moisture: 25.6% Pace Project No.: 755991
Collected: 06/11/2013 11:05 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.0 mg/kg 0.33 0.13 06/19/2013 21:24  06/17/2013 12:30 6776 75ICP1
Barium 4 189 ma/kg 2.7 1.3 06/20/2013 19:54  06/17/2013 12:30 6776 75ICP1
Cadmium 1 0.035 J mg/kg 0.13 0.027  06/19/2013 21:24  06/17/2013 12:30 6776 75ICP1
Chromium 1 293 mg/kg 0.33 0.13 06/19/2013 21:24  06/17/2013 12:30 6776 75ICP1
Lead 1 101 mg/kg 0.27 0.067 06/19/2013 21:24  06/17/2013 12:30 6776 75ICP1
Selenium 1 11 mg/kg 0.67 0.27 06/19/2013 21:24  06/17/2013 12:30 6776 75ICP1
Silver 4 0.46 J mg/kg 0.53 0.45 06/20/2013 19:54  06/17/2013 12:30 6776 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.015 mg/kg 0.0046 0.0021 06/20/2013 17:02 06/20/2013 13:30 6925 75HGO1
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Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: E-2 (1-2)
Lab ID: 755991004
Collected: 06/11/2013 11:10

Parameters

Moisture: 24.9%

Received: 06/12/2013 15:25
DF Results Qual  Units

Project ID: 0113C129/Background Study
Pace Project No.: 755991

Matrix: Solid
MQL SDL Analysis Date Prep Date Batch Instr.

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Analytical Method: EPA 6010

1 59 mg/kg
4 183 mg/kg
1 <0.026 U mg/kg
1 287 mg/kg
1 93 mg/kg
1 12 mg/kg
4 <0.45 U mg/kg

Analytical Method: EPA 7471
1 0.0070 mg/kg

Preparation Method: EPA 3050
0.33 0.13 06/19/2013 21:30  06/17/2013 12:30 6776 751CP1
2.6 1.3 06/20/2013 20:00  06/17/2013 12:30 6776 751CP1
0.13 0.026 06/19/2013 21:30  06/17/2013 12:30 6776 751CP1
0.33 0.13 06/19/2013 21:30  06/17/2013 12:30 6776 751CP1
0.26 0.066  06/19/2013 21:30 06/17/2013 12:30 6776 75ICP1
0.66 0.26 06/19/2013 21:30  06/17/2013 12:30 6776 75ICP1
0.53 0.45 06/20/2013 20:00  06/17/2013 12:30 6776 751CP1

Preparation Method: EPA 7471
0.0043 0.0020 06/20/2013 17:04 06/20/2013 13:30 6925 75HGO1

06/26/2013 14:14:28
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: E-3 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991005 Moisture: 22.1% Pace Project No.: 755991
Collected: 06/11/2013 11:25 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 58 M1 mg/kg 0.31 0.12 06/19/2013 21:35  06/17/2013 12:30 6776 75ICP1
Barium 2 96.2 mg/kg 1.2 0.62 06/20/2013 18:00  06/17/2013 12:30 6776 751CP1
Cadmium 1 0.8 M1 mg/kg 0.12 0.025  06/19/2013 21:35 06/17/2013 12:30 6776 75ICP1
Chromium 1 26.0 M1 mg/kg 0.31 0.12 06/19/2013 21:35  06/17/2013 12:30 6776 75ICP1
Lead 1 96 M1 mg/kg 0.25 0.062 06/19/2013 21:35 06/17/2013 12:30 6776 751CP1
Selenium 1 1.0 M1 mg/kg 0.62 0.25 06/19/2013 21:35  06/17/2013 12:30 6776 751CP1
Silver 2 0.87 M1 mg/kg 0.25 0.21 06/20/2013 18:00  06/17/2013 12:30 6776 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0084 mg/kg 0.0043 0.0020 06/20/2013 17:10 06/20/2013 13:30 6925 75HGO1
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Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: E-3 (1-2)
Lab ID: 755991006
Collected: 06/11/2013 11:30

Parameters

Moisture: 21.1%

Project ID: 0113C129/Background Study
Pace Project No.: 755991

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Analytical Method: EPA 7471
1 0.0052 mg/kg

Received: 06/12/2013 15:25 Matrix: Solid
DF  Results Qual  Units  MQL SDL Analysis Date Prep Date Batch Instr.
Analytical Method: EPA 6010 Preparation Method: EPA 3050
1 55 mg/kg 0.31 0.12  06/19/2013 21:41 06/17/201312:30 6776 75ICP1
4 162 mg/kg 25 1.2 06/20/2013 18:11  06/17/2013 12:30 6776 75ICP1
1 0.037 J mg/kg 0.12 0.025  06/19/2013 21:41  06/17/201312:30 6776 75ICP1
1 254 mg/kg 0.31 0.12  06/19/2013 21:41 06/17/201312:30 6776 75ICP1
1 76 mg/kg 0.25 0.062 06/19/2013 21:41  06/17/2013 12:30 6776 751CP1
1 11 mg/kg 0.62 0.25 06/19/2013 21:41  06/17/2013 12:30 6776 751CP1
4 <042 U mg/kg 0.49 042  06/20/2013 18:11  06/17/201312:30 6776 75ICP1

Preparation Method: EPA 7471
0.0043 0.0020 06/20/2013 17:12  06/20/2013 13:30 6925 75HGO1

06/26/2013 14:14:28

Page 10 of 57



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: E-4 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991007 Moisture: 16.8% Pace Project No.: 755991
Collected: 06/11/2013 12:05 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.4 mg/kg 0.29 0.12 06/19/2013 21:46  06/17/2013 12:30 6776 75ICP1
Barium 4 111 ma/kg 2.3 1.2 06/20/2013 18:16  06/17/2013 12:30 6776 75ICP1
Cadmium 1 0.39 mg/kg 0.12 0.023  06/19/2013 21:46  06/17/2013 12:30 6776 75ICP1
Chromium 1 220 mg/kg 0.29 0.12 06/19/2013 21:46  06/17/2013 12:30 6776 75ICP1
Lead 1 135 mg/kg 0.23 0.058 06/19/2013 21:46  06/17/2013 12:30 6776 751CP1
Selenium 1 094 mg/kg 0.58 0.23 06/19/2013 21:46  06/17/2013 12:30 6776 751CP1
Silver 4 <0.40 u mg/kg 0.47 0.40 06/20/2013 18:16  06/17/2013 12:30 6776 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.017 mg/kg 0.0041 0.0019 06/20/2013 17:14 06/20/2013 13:30 6925 75HGO1
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Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: E-4 (1-2)
Lab ID: 755991008
Collected: 06/11/2013 12:10

Parameters

Moisture: 12.7%

Project ID: 0113C129/Background Study
Pace Project No.: 755991

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Analytical Method: EPA 7471
1 0.0075 mg/kg

Received: 06/12/2013 15:25 Matrix: Solid
DF  Results Qual  Units  MQL SDL Analysis Date Prep Date Batch Instr.
Analytical Method: EPA 6010 Preparation Method: EPA 3050
1 59 mg/kg 0.28 0.11  06/19/2013 21:52 06/17/201312:30 6776 75ICP1
4 130 mg/kg 2.2 11 06/20/2013 18:21  06/17/2013 12:30 6776 75ICP1
1 0.062 J mg/kg 0.11 0.022  06/19/2013 21:52  06/17/201312:30 6776 75ICP1
1 205 mg/kg 0.28 0.11  06/19/2013 21:52 06/17/201312:30 6776 75ICP1
1 79 mg/kg 0.22 0.056 06/19/2013 21:52  06/17/2013 12:30 6776 751CP1
1 10 mg/kg 0.56 0.22 06/19/2013 21:52  06/17/2013 12:30 6776 751CP1
4 <0.38 U mg/kg 0.45 0.38 06/20/2013 18:21  06/17/2013 12:30 6776 75ICP1

Preparation Method: EPA 7471
0.0037 0.0017 06/20/2013 17:16  06/20/2013 13:30 6925 75HGO1

06/26/2013 14:14:28
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Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: E-5 (0-1)
Lab ID: 755991009
Collected: 06/11/2013 12:25

Parameters

Moisture: 21.9%

Project ID: 0113C129/Background Study
Pace Project No.: 755991

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Analytical Method: EPA 7471
1 0.017 mg/kg

Received: 06/12/2013 15:25 Matrix: Solid
DF  Results Qual  Units  MQL SDL Analysis Date Prep Date Batch Instr.
Analytical Method: EPA 6010 Preparation Method: EPA 3050
1 65 mg/kg 0.31 0.12  06/19/2013 21:57 06/17/201312:30 6776 75ICP1
4 917 mg/kg 25 1.2 06/20/2013 18:27  06/17/2013 12:30 6776 75ICP1
1 17 mg/kg 0.12 0.025  06/19/2013 21:57 06/17/201312:30 6776 75ICP1
1 186 mg/kg 0.31 0.12  06/19/2013 21:57 06/17/201312:30 6776 75ICP1
1 246 mg/kg 0.25 0.062 06/19/2013 21:57  06/17/2013 12:30 6776 751CP1
1 10 mg/kg 0.62 0.25 06/19/2013 21:57  06/17/2013 12:30 6776 751CP1
4 <042 U mg/kg 0.49 0.42  06/20/2013 18:27  06/17/201312:30 6776 75ICP1

Preparation Method: EPA 7471
0.0043 0.0020 06/20/2013 17:18 06/20/2013 13:30 6925 75HGO1

06/26/2013 14:14:28
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: E-5 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755991010 Moisture: 13.8% Pace Project No.: 755991
Collected: 06/11/2013 12:30 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 57 mg/kg 0.28 0.11 06/19/2013 22:03  06/17/2013 12:30 6776 75ICP1
Barium 4 117 ma/kg 2.3 1.1 06/20/2013 18:32  06/17/2013 12:30 6776 75ICP1
Cadmium 1 0.064 J mg/kg 0.11 0.023  06/19/2013 22:03  06/17/2013 12:30 6776 75ICP1
Chromium 1 211 mg/kg 0.28 0.11 06/19/2013 22:03  06/17/2013 12:30 6776 75ICP1
Lead 1 75 mg/kg 0.23 0.056 06/19/2013 22:03  06/17/2013 12:30 6776 751CP1
Selenium 1 094 mg/kg 0.56 0.23 06/19/2013 22:03  06/17/2013 12:30 6776 751CP1
Silver 4 <0.38 U mg/kg 0.45 0.38 06/20/2013 18:32  06/17/2013 12:30 6776 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0085 mg/kg 0.0040 0.0018 06/20/2013 17:20 06/20/2013 13:30 6925 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: E-6 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991011 Moisture: 20% Pace Project No.: 755991
Collected: 06/11/2013 12:35 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 58 mg/kg 0.30 0.12 06/19/2013 22:08  06/17/2013 12:30 6776 751CP1
Barium 4 130 ma/kg 2.4 1.2 06/20/2013 18:38  06/17/2013 12:30 6776 75ICP1
Cadmium 1 0.28 mg/kg 0.12 0.024  06/19/2013 22:08 06/17/2013 12:30 6776 75ICP1
Chromium 1 212 mg/kg 0.30 0.12 06/19/2013 22:08  06/17/2013 12:30 6776 75ICP1
Lead 1 116 mg/kg 0.24 0.061 06/19/2013 22:08  06/17/2013 12:30 6776 751CP1
Selenium 1 0.96 mg/kg 0.61 0.24 06/19/2013 22:08 06/17/2013 12:30 6776 751CP1
Silver 4 <041 U mg/kg 0.49 0.41 06/20/2013 18:38  06/17/2013 12:30 6776 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0088 mg/kg 0.0043 0.0020 06/20/2013 17:22 06/20/2013 13:30 6925 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: E-6 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755991012 Moisture: 20.1% Pace Project No.: 755991
Collected: 06/11/2013 12:40 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 55 mg/kg 0.30 0.12 06/19/2013 22:14  06/17/2013 12:30 6776 75ICP1
Barium 4 101 ma/kg 2.4 1.2 06/20/2013 18:43  06/17/2013 12:30 6776 75ICP1
Cadmium 1 0.036 J mg/kg 0.12 0.024  06/19/2013 22:14  06/17/2013 12:30 6776 75ICP1
Chromium 1 214 mg/kg 0.30 0.12 06/19/2013 22:14  06/17/2013 12:30 6776 75ICP1
Lead 1 6.8 mg/kg 0.24 0.060 06/19/2013 22:14  06/17/2013 12:30 6776 751CP1
Selenium 1 0.79 mg/kg 0.60 0.24 06/19/2013 22:14  06/17/2013 12:30 6776 751CP1
Silver 4 <041 u mg/kg 0.48 0.41 06/20/2013 18:43  06/17/2013 12:30 6776 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0058 mg/kg 0.0042 0.0019 06/20/2013 17:24  06/20/2013 13:30 6925 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: E-7 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991013 Moisture: 16.8% Pace Project No.: 755991
Collected: 06/11/2013 12:45 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.0 mg/kg 0.30 0.12 06/19/2013 22:35  06/17/2013 12:30 6776 751CP1
Barium 4 112 ma/kg 2.4 1.2 06/20/2013 18:49  06/17/2013 12:30 6776 75ICP1
Cadmium 1 0.37 mg/kg 0.12 0.024  06/19/2013 22:35 06/17/2013 12:30 6776 75ICP1
Chromium 1 183 mg/kg 0.30 0.12 06/19/2013 22:35  06/17/2013 12:30 6776 75ICP1
Lead 1 120 mg/kg 0.24 0.059 06/19/2013 22:35 06/17/2013 12:30 6776 751CP1
Selenium 1 1.0 mg/kg 0.59 0.24 06/19/2013 22:35 06/17/2013 12:30 6776 751CP1
Silver 4 <0.40 U mg/kg 0.48 0.40 06/20/2013 18:49  06/17/2013 12:30 6776 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.013 mg/kg 0.0040 0.0018 06/20/2013 17:26  06/20/2013 13:30 6925 75HGO1
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Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: E-7 (1-2)
Lab ID: 755991014
Collected: 06/11/2013 12:50

Parameters

Moisture: 16%

Project ID: 0113C129/Background Study
Pace Project No.: 755991

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Received: 06/12/2013 15:25 Matrix: Solid
DF  Results Qual  Units  MQL SDL Analysis Date Prep Date Batch Instr.
Analytical Method: EPA 6010 Preparation Method: EPA 3050
1 53 mg/kg 0.30 0.12  06/19/2013 22:41 06/17/201312:30 6776 75ICP1
4 948 mg/kg 24 1.2 06/20/2013 18:54  06/17/2013 12:30 6776 75ICP1
1 0.066 J mg/kg 0.12 0.024  06/19/2013 22:41  06/17/201312:30 6776 75ICP1
1 175 mg/kg 0.30 0.12  06/19/2013 22:41  06/17/201312:30 6776 75ICP1
1 72 mg/kg 0.24 0.060  06/19/2013 22:41  06/17/2013 12:30 6776 751CP1
1 0.83 mg/kg 0.60 0.24 06/19/2013 22:41  06/17/2013 12:30 6776 751CP1
4 <0.40 U mg/kg 0.48 0.40 06/20/2013 18:54  06/17/2013 12:30 6776 75ICP1

Analytical Method: EPA 7471
1 0.012 mg/kg

Preparation Method: EPA 7471
0.0040 0.0018 06/20/2013 17:29 06/20/2013 13:30 6925 75HGO1

06/26/2013 14:14:28
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: E-8 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991015 Moisture: 13.2% Pace Project No.: 755991
Collected: 06/11/2013 12:55 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 58 mg/kg 0.28 0.11 06/19/2013 22:46  06/17/2013 12:30 6776 75ICP1
Barium 4 100 ma/kg 2.3 1.1 06/20/2013 19:16  06/17/2013 12:30 6776 75ICP1
Cadmium 1 11 mg/kg 0.11 0.023  06/19/2013 22:46  06/17/2013 12:30 6776 75ICP1
Chromium 1 157 mg/kg 0.28 0.11 06/19/2013 22:46  06/17/2013 12:30 6776 75ICP1
Lead 1 17.6 mg/kg 0.23 0.056 06/19/2013 22:46  06/17/2013 12:30 6776 751CP1
Selenium 1 0.87 mg/kg 0.56 0.23 06/19/2013 22:46  06/17/2013 12:30 6776 751CP1
Silver 4 <0.38 U mg/kg 0.45 0.38 06/20/2013 19:16  06/17/2013 12:30 6776 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.018 mg/kg 0.0040 0.0018 06/20/2013 17:35 06/20/2013 13:30 6925 75HGO1
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Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: E-8 (1-2)
Lab ID: 755991016
Collected: 06/11/2013 13:00

Parameters

Moisture: 13.5%

Project ID: 0113C129/Background Study
Pace Project No.: 755991

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Analytical Method: EPA 7471
1 0.0081 mg/kg

Received: 06/12/2013 15:25 Matrix: Solid
DF  Results Qual  Units  MQL SDL Analysis Date Prep Date Batch Instr.
Analytical Method: EPA 6010 Preparation Method: EPA 3050
1 58 mg/kg 0.28 0.11  06/19/2013 22:52 06/17/201312:30 6776 75ICP1
4 872 mg/kg 2.2 11 06/20/2013 19:22  06/17/2013 12:30 6776 75ICP1
1 0.064 J mg/kg 0.11 0.022  06/19/2013 22:52  06/17/201312:30 6776 75ICP1
1 19.0 mg/kg 0.28 0.11  06/19/2013 22:52  06/17/201312:30 6776 75ICP1
1 75 mg/kg 0.22 0.056 06/19/2013 22:52  06/17/2013 12:30 6776 751CP1
1 10 mg/kg 0.56 0.22 06/19/2013 22:52  06/17/2013 12:30 6776 751CP1
4 <0.38 U mg/kg 0.45 0.38 06/20/2013 19:22  06/17/2013 12:30 6776 75ICP1

Preparation Method: EPA 7471
0.0039 0.0018 06/20/2013 17:37  06/20/2013 13:30 6925 75HGO1

06/26/2013 14:14:28
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: E-9 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991017 Moisture: 17.6% Pace Project No.: 755991
Collected: 06/11/2013 13:05 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.4 mg/kg 0.30 0.12 06/19/2013 22:57  06/17/2013 12:30 6776 75ICP1
Barium 4 113 ma/kg 2.4 1.2 06/20/2013 19:27  06/17/2013 12:30 6776 75ICP1
Cadmium 1 0.34 mg/kg 0.12 0.024  06/19/2013 22:57  06/17/2013 12:30 6776 75ICP1
Chromium 1 19.6 mg/kg 0.30 0.12 06/19/2013 22:57  06/17/2013 12:30 6776 75ICP1
Lead 1 143 mg/kg 0.24 0.061 06/19/2013 22:57  06/17/2013 12:30 6776 75ICP1
Selenium 1 11 mg/kg 0.61 0.24 06/19/2013 22:57  06/17/2013 12:30 6776 75ICP1
Silver 4 <041 u mg/kg 0.49 0.41 06/20/2013 19:27  06/17/2013 12:30 6776 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.014 mg/kg 0.0042 0.0019 06/20/2013 17:39 06/20/2013 13:30 6925 75HGO1
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Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: E-9 (1-2)
Lab ID: 755991018
Collected: 06/11/2013 13:10

Parameters

Moisture: 14.1%

Project ID: 0113C129/Background Study
Pace Project No.: 755991

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Analytical Method: EPA 7471
1 0.012 mg/kg

Received: 06/12/2013 15:25 Matrix: Solid
DF  Results Qual  Units  MQL SDL Analysis Date Prep Date Batch Instr.
Analytical Method: EPA 6010 Preparation Method: EPA 3050
1 6.0 M1 mg/kg 0.29 0.11 06/19/2013 23:03  06/17/2013 12:30 6776 75ICP1
4 108 M1 mg/kg 23 11 06/20/2013 19:33  06/17/2013 12:30 6776 75ICP1
1 0.076 JM1  mg/kg 0.11 0.023  06/19/2013 23:03  06/17/201312:30 6776 75ICP1
1 191 M1 mg/kg 0.29 0.11  06/19/2013 23:03  06/17/201312:30 6776 75ICP1
1 76 M1 mg/kg 0.23 0.057 06/19/2013 23:03  06/17/2013 12:30 6776 751CP1
1 10 M1 mg/kg 0.57 0.23 06/19/2013 23:03  06/17/2013 12:30 6776 751CP1
4 <0.39 UM1 mg/kg 0.46 0.39 06/20/2013 19:33  06/17/2013 12:30 6776 75ICP1

Preparation Method: EPA 7471
0.0039 0.0018 06/20/2013 17:41  06/20/2013 13:30 6925 75HGO01

06/26/2013 14:14:28
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: E-10 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991019 Moisture: 18.3% Pace Project No.: 755991
Collected: 06/11/2013 13:15 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.8 mg/kg 0.30 0.12 06/19/2013 23:08  06/17/2013 12:30 6776 751CP1
Barium 4 103 ma/kg 2.4 1.2 06/20/2013 19:38  06/17/2013 12:30 6776 75ICP1
Cadmium 1 13 mg/kg 0.12 0.024  06/19/2013 23:08 06/17/2013 12:30 6776 75ICP1
Chromium 1 18.1 mg/kg 0.30 0.12 06/19/2013 23:08  06/17/2013 12:30 6776 75ICP1
Lead 1 30.0 mg/kg 0.24 0.059 06/19/2013 23:08  06/17/2013 12:30 6776 751CP1
Selenium 1 0.97 mg/kg 0.59 0.24 06/19/2013 23:08  06/17/2013 12:30 6776 751CP1
Silver 4 <0.40 U mg/kg 0.48 0.40 06/20/2013 19:38  06/17/2013 12:30 6776 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.019 mg/kg 0.0040 0.0018 06/20/2013 17:43 06/20/2013 13:30 6925 75HGO1
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Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: E-10 (1-2)
Lab ID: 755991020

Collected: 06/11/2013 13:20

Parameters

Moisture: 12.5%

Project ID: 0113C129/Background Study
Pace Project No.: 755991

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Received: 06/12/2013 15:25 Matrix: Solid
DF  Results Qual  Units  MQL SDL Analysis Date Prep Date Batch Instr.
Analytical Method: EPA 6010 Preparation Method: EPA 3050
1 56 mg/kg 0.28 0.11  06/19/2013 23:14  06/17/201312:30 6776 75ICP1
4 901 mg/kg 2.2 11 06/20/2013 19:44  06/17/2013 12:30 6776 75ICP1
1 0.096 J mg/kg 0.11 0.022  06/19/2013 23:14  06/17/201312:30 6776 75ICP1
1 187 mg/kg 0.28 0.11  06/19/2013 23:14  06/17/201312:30 6776 75ICP1
1 81 mg/kg 0.22 0.056 06/19/2013 23:14  06/17/2013 12:30 6776 751CP1
1 0.83 mg/kg 0.56 0.22 06/19/2013 23:14  06/17/2013 12:30 6776 751CP1
4 <0.38 U mg/kg 0.44 0.38  06/20/2013 19:44  06/17/201312:30 6776 75ICP1

Analytical Method: EPA 7471
1 0.014 mg/kg

Preparation Method: EPA 7471
0.0038 0.0018 06/20/2013 17:45 06/20/2013 13:30 6925 75HGO1

06/26/2013 14:14:28
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: F-1 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991021 Moisture: 19.1% Pace Project No.: 755991
Collected: 06/11/2013 15:30 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 58 mg/kg 0.29 0.12 06/20/2013 20:55 06/17/2013 12:30 6792 751CP1
Barium 1 151 mg/kg 0.59 0.29 06/20/2013 20:55 06/17/2013 12:30 6792 751CP1
Cadmium 1 <0.024 u mg/kg 0.12 0.024  06/20/2013 20:55 06/17/2013 12:30 6792 75ICP1
Chromium 1 513 mg/kg 0.29 0.12 06/20/2013 20:55  06/17/2013 12:30 6792 75ICP1
Lead 1 104 mg/kg 0.24 0.059 06/20/2013 20:55 06/17/2013 12:30 6792 751CP1
Selenium 1 33 mg/kg 0.59 0.24 06/20/2013 20:55 06/17/2013 12:30 6792 751CP1
Silver 5 0.98 mg/kg 0.59 0.50 06/21/2013 18:05 06/17/2013 12:30 6792 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.017 mg/kg 0.0042 0.0019 06/25/2013 11:11 06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: F-1 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755991022 Moisture: 17.9% Pace Project No.: 755991
Collected: 06/11/2013 15:35 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 59 mg/kg 0.29 0.12 06/20/2013 21:00  06/17/2013 12:30 6792 75ICP1
Barium 1 108 mg/kg 0.59 0.29 06/20/2013 21:00  06/17/2013 12:30 6792 751CP1
Cadmium 1 <0.023 u mg/kg 0.12 0.023  06/20/2013 21:00 06/17/2013 12:30 6792 75ICP1
Chromium 1 58.2 mg/kg 0.29 0.12 06/20/2013 21:00  06/17/2013 12:30 6792 75ICP1
Lead 1 97 mg/kg 0.23 0.059 06/20/2013 21:00  06/17/2013 12:30 6792 751CP1
Selenium 1 35 mg/kg 0.59 0.23 06/20/2013 21:00  06/17/2013 12:30 6792 751CP1
Silver 5 1.2 mg/kg 0.59 0.50 06/21/2013 18:10  06/17/2013 12:30 6792 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0082 mg/kg 0.0042 0.0019 06/25/2013 11:13 06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: F-2 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991023 Moisture: 20.1% Pace Project No.: 755991
Collected: 06/11/2013 15:40 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 57 mg/kg 0.31 0.12 06/20/2013 21:06  06/17/2013 12:30 6792 75ICP1
Barium 1 130 mg/kg 0.61 0.31 06/20/2013 21:06  06/17/2013 12:30 6792 751CP1
Cadmium 1 <0.025 u mg/kg 0.12 0.025  06/20/2013 21:06  06/17/2013 12:30 6792 75ICP1
Chromium 1 56.4 mg/kg 0.31 0.12 06/20/2013 21:06  06/17/2013 12:30 6792 75ICP1
Lead 1 11.0 mg/kg 0.25 0.061 06/20/2013 21:06  06/17/2013 12:30 6792 751CP1
Selenium 1 3.1 mg/kg 0.61 0.25 06/20/2013 21:06  06/17/2013 12:30 6792 751CP1
Silver 5 1.2 mg/kg 0.61 0.52 06/21/2013 18:15  06/17/2013 12:30 6792 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.019 mg/kg 0.0040 0.0018 06/25/2013 11:15 06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: F-2 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755991024 Moisture: 20.7% Pace Project No.: 755991
Collected: 06/11/2013 15:45 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 53 mg/kg 0.30 0.12 06/20/2013 21:11  06/17/2013 12:30 6792 75ICP1
Barium 1 976 ma/kg 0.61 0.30 06/20/2013 21:11  06/17/2013 12:30 6792 75ICP1
Cadmium 1 <0.024 u mg/kg 0.12 0.024  06/20/2013 21:11  06/17/2013 12:30 6792 75ICP1
Chromium 1 67.8 mg/kg 0.30 0.12 06/20/2013 21:11  06/17/2013 12:30 6792 75ICP1
Lead 1 8.8 mg/kg 0.24 0.061 06/20/2013 21:11  06/17/2013 12:30 6792 751CP1
Selenium 1 3.2 mg/kg 0.61 0.24 06/20/2013 21:11  06/17/2013 12:30 6792 751CP1
Silver 5 1.1 mg/kg 0.61 0.52 06/21/2013 18:21  06/17/2013 12:30 6792 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.011 mg/kg 0.0044 0.0020 06/25/2013 11:17 06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: E-3 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991025 Moisture: 24.7% Pace Project No.: 755991
Collected: 06/11/2013 16:10 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.5 mg/kg 0.32 0.13 06/20/2013 21:33  06/17/2013 12:30 6792 751CP1
Barium 1 137 mg/kg 0.63 0.32 06/20/2013 21:33  06/17/2013 12:30 6792 751CP1
Cadmium 1 <0.025 u mg/kg 0.13 0.025  06/20/2013 21:33  06/17/2013 12:30 6792 75ICP1
Chromium 1 485 mg/kg 0.32 0.13 06/20/2013 21:33  06/17/2013 12:30 6792 75ICP1
Lead 1 111 mg/kg 0.25 0.063 06/20/2013 21:33  06/17/2013 12:30 6792 751CP1
Selenium 1 3.0 mg/kg 0.63 0.25 06/20/2013 21:33  06/17/2013 12:30 6792 751CP1
Silver 5 <054 U mg/kg 0.63 0.54 06/21/2013 18:26  06/17/2013 12:30 6792 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.015 mg/kg 0.0044 0.0020 06/25/2013 11:23 06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: E-3 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755991026 Moisture: 23.4% Pace Project No.: 755991
Collected: 06/11/2013 16:15 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.6 M1 mg/kg 0.32 0.13 06/20/2013 21:38  06/17/2013 12:30 6792 751CP1
Barium 1 119 M1 mg/kg 0.65 0.32 06/20/2013 21:38  06/17/2013 12:30 6792 751CP1
Cadmium 1 <0.026 U,M1 mg/kg 0.13 0.026  06/20/2013 21:38  06/17/2013 12:30 6792 75ICP1
Chromium 1 479 M1 mg/kg 0.32 0.13 06/20/2013 21:38  06/17/2013 12:30 6792 75ICP1
Lead 1 98 M1 mg/kg 0.26 0.065 06/20/2013 21:38  06/17/2013 12:30 6792 751CP1
Selenium 1 3.0 M1 mg/kg 0.65 0.26 06/20/2013 21:38  06/17/2013 12:30 6792 751CP1
Silver 5 <055 U,M1 mg/kg 0.65 0.55 06/21/2013 18:32  06/17/2013 12:30 6792 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0093 mg/kg 0.0046 0.0021 06/25/2013 11:25 06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: F-4 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991027 Moisture: 25.1% Pace Project No.: 755991
Collected: 06/11/2013 16:20 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 73 mg/kg 0.33 0.13 06/20/2013 21:44  06/17/2013 12:30 6792 75ICP1
Barium 1 129 ma/kg 0.67 0.33 06/20/2013 21:44  06/17/2013 12:30 6792 75ICP1
Cadmium 1 <0.027 u mg/kg 0.13 0.027  06/20/2013 21:44  06/17/2013 12:30 6792 75ICP1
Chromium 1 54.3 mg/kg 0.33 0.13 06/20/2013 21:44  06/17/2013 12:30 6792 75ICP1
Lead 1 10.2 mg/kg 0.27 0.067 06/20/2013 21:44  06/17/2013 12:30 6792 751CP1
Selenium 1 35 mg/kg 0.67 0.27 06/20/2013 21:44  06/17/2013 12:30 6792 751CP1
Silver 5 <0.57 u mg/kg 0.67 0.57 06/21/2013 18:37  06/17/2013 12:30 6792 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.017 mg/kg 0.0047 0.0021 06/25/2013 11:27 06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: F-4 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755991028 Moisture: 22.7% Pace Project No.: 755991
Collected: 06/11/2013 16:25 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 7.0 mg/kg 0.31 0.13 06/20/2013 21:49  06/17/2013 12:30 6792 75ICP1
Barium 1 110 mg/kg 0.63 0.31 06/20/2013 21:49  06/17/2013 12:30 6792 751CP1
Cadmium 1 <0.025 u mg/kg 0.13 0.025  06/20/2013 21:49  06/17/2013 12:30 6792 75ICP1
Chromium 1 49.6 mg/kg 0.31 0.13 06/20/2013 21:49  06/17/2013 12:30 6792 75ICP1
Lead 1 93 mg/kg 0.25 0.063 06/20/2013 21:49  06/17/2013 12:30 6792 751CP1
Selenium 1 3.2 mg/kg 0.63 0.25 06/20/2013 21:49  06/17/2013 12:30 6792 751CP1
Silver 5 <053 U mg/kg 0.63 0.53 06/21/2013 18:43  06/17/2013 12:30 6792 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0072 mg/kg 0.0044 0.0020 06/25/2013 11:29 06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: E-5 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991029 Moisture: 19.1% Pace Project No.: 755991
Collected: 06/11/2013 16:40 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 8.6 mg/kg 0.30 0.12 06/20/2013 21:55  06/17/2013 12:30 6792 751CP1
Barium 1 130 mg/kg 0.60 0.30 06/20/2013 21:55  06/17/2013 12:30 6792 751CP1
Cadmium 1 <0.024 u mg/kg 0.12 0.024  06/20/2013 21:55 06/17/2013 12:30 6792 75ICP1
Chromium 1 234 mg/kg 0.30 0.12 06/20/2013 21:55  06/17/2013 12:30 6792 75ICP1
Lead 1 9.2 mg/kg 0.24 0.060 06/20/2013 21:55 06/17/2013 12:30 6792 751CP1
Selenium 1 20 mg/kg 0.60 0.24 06/20/2013 21:55 06/17/2013 12:30 6792 751CP1
Silver 5 <051 U mg/kg 0.60 0.51 06/21/2013 18:48  06/17/2013 12:30 6792 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0079 mg/kg 0.0040 0.0018 06/25/2013 11:31 06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: E-5 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755991030 Moisture: 13.1% Pace Project No.: 755991
Collected: 06/11/2013 16:45 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 111 mg/kg 0.28 0.11 06/20/2013 22:00  06/17/2013 12:30 6792 75ICP1
Barium 1 660 mg/kg 0.55 0.28 06/20/2013 22:00  06/17/2013 12:30 6792 751CP1
Cadmium 1 0.060 J mg/kg 0.11 0.022  06/20/2013 22:00 06/17/2013 12:30 6792 75ICP1
Chromium 1 26.3 mg/kg 0.28 0.11 06/20/2013 22:00  06/17/2013 12:30 6792 75ICP1
Lead 1 126 mg/kg 0.22 0.055 06/20/2013 22:00  06/17/2013 12:30 6792 751CP1
Selenium 1 51 mg/kg 0.55 0.22 06/20/2013 22:00  06/17/2013 12:30 6792 751CP1
Silver 5 <0.47 u mg/kg 0.55 0.47 06/21/2013 18:54  06/17/2013 12:30 6792 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0065 mg/kg 0.0039 0.0018 06/25/2013 11:33  06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: F-6 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991031 Moisture: 18.3% Pace Project No.: 755991
Collected: 06/11/2013 17:00 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 56 mg/kg 0.29 0.12 06/20/2013 22:06  06/17/2013 12:30 6792 75ICP1
Barium 1 129 mg/kg 0.58 0.29 06/20/2013 22:06  06/17/2013 12:30 6792 751CP1
Cadmium 1 0.049 J mg/kg 0.12 0.023  06/20/2013 22:06  06/17/2013 12:30 6792 75ICP1
Chromium 1 223 mg/kg 0.29 0.12 06/20/2013 22:06  06/17/2013 12:30 6792 75ICP1
Lead 1 8.9 mg/kg 0.23 0.058 06/20/2013 22:06  06/17/2013 12:30 6792 751CP1
Selenium 1 1.9 mg/kg 0.58 0.23 06/20/2013 22:06  06/17/2013 12:30 6792 751CP1
Silver 5 <0.50 U mg/kg 0.58 0.50 06/21/2013 19:15  06/17/2013 12:30 6792 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0077 mg/kg 0.0040 0.0018 06/25/2013 11:35 06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: F-6 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755991032 Moisture: 14.4% Pace Project No.: 755991
Collected: 06/11/2013 17:05 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 51 mg/kg 0.29 0.12 06/20/2013 22:11  06/17/2013 12:30 6792 75ICP1
Barium 1 129 ma/kg 0.58 0.29 06/20/2013 22:11  06/17/2013 12:30 6792 75ICP1
Cadmium 1 0.087 J mg/kg 0.12 0.023  06/20/2013 22:11  06/17/2013 12:30 6792 75ICP1
Chromium 1 204 mg/kg 0.29 0.12 06/20/2013 22:11  06/17/2013 12:30 6792 75ICP1
Lead 1 6.2 mg/kg 0.23 0.058 06/20/2013 22:11  06/17/2013 12:30 6792 751CP1
Selenium 1 18 mg/kg 0.58 0.23 06/20/2013 22:11  06/17/2013 12:30 6792 751CP1
Silver 5 <0.50 U mg/kg 0.58 0.50 06/21/2013 19:21  06/17/2013 12:30 6792 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0061 mg/kg 0.0040 0.0018 06/25/2013 11:37 06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: F-7 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991033 Moisture: 16.2% Pace Project No.: 755991
Collected: 06/11/2013 17:15 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 41 mg/kg 0.30 0.12 06/20/2013 22:17  06/17/2013 12:30 6792 75ICP1
Barium 1 121 ma/kg 0.60 0.30 06/20/2013 22:17  06/17/2013 12:30 6792 75ICP1
Cadmium 1 012 J mg/kg 0.12 0.024  06/20/2013 22:17  06/17/2013 12:30 6792 75ICP1
Chromium 1 212 mg/kg 0.30 0.12 06/20/2013 22:17  06/17/2013 12:30 6792 75ICP1
Lead 1 76 mg/kg 0.24 0.060 06/20/2013 22:17 06/17/2013 12:30 6792 751CP1
Selenium 1 1.9 mg/kg 0.60 0.24 06/20/2013 22:17 06/17/2013 12:30 6792 751CP1
Silver 5 <051 U mg/kg 0.60 0.51 06/21/2013 19:26  06/17/2013 12:30 6792 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0095 mg/kg 0.0041 0.0019 06/25/2013 11:39 06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: F-7 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755991034 Moisture: 10.7% Pace Project No.: 755991
Collected: 06/11/2013 17:20 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 32 mg/kg 0.27 0.11 06/20/2013 22:22  06/17/2013 12:30 6792 75ICP1
Barium 1 125 ma/kg 0.54 0.27 06/20/2013 22:22  06/17/2013 12:30 6792 75ICP1
Cadmium 1 0.065 J mg/kg 0.11 0.022  06/20/2013 22:22  06/17/2013 12:30 6792 75ICP1
Chromium 1 213 mg/kg 0.27 0.11 06/20/2013 22:22  06/17/2013 12:30 6792 75ICP1
Lead 1 55 mg/kg 0.22 0.054 06/20/2013 22:22  06/17/2013 12:30 6792 751CP1
Selenium 1 16 mg/kg 0.54 0.22 06/20/2013 22:22  06/17/2013 12:30 6792 751CP1
Silver 5 <0.46 u mg/kg 0.54 0.46 06/21/2013 19:32  06/17/2013 12:30 6792 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0055 mg/kg 0.0039 0.0018 06/25/2013 11:42 06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: F-8 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991035 Moisture: 15.1% Pace Project No.: 755991
Collected: 06/11/2013 17:25 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.0 mg/kg 0.29 0.11 06/20/2013 22:44  06/17/2013 12:30 6792 75ICP1
Barium 1 129 ma/kg 0.57 0.29 06/20/2013 22:44  06/17/2013 12:30 6792 75ICP1
Cadmium 1 0.095 J mg/kg 0.11 0.023  06/20/2013 22:44  06/17/2013 12:30 6792 75ICP1
Chromium 1 226 mg/kg 0.29 0.11 06/20/2013 22:44  06/17/2013 12:30 6792 75ICP1
Lead 1 84 mg/kg 0.23 0.057 06/20/2013 22:44  06/17/2013 12:30 6792 751CP1
Selenium 1 21 mg/kg 0.57 0.23 06/20/2013 22:44  06/17/2013 12:30 6792 751CP1
Silver 5 <0.49 u mg/kg 0.57 0.49 06/21/2013 19:37  06/17/2013 12:30 6792 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.010 mg/kg 0.0040 0.0018 06/25/2013 11:48 06/25/2013 09:23 6973 75HGO1
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Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: E-8 (1-2)
Lab ID: 755991036
Collected: 06/11/2013 17:30

Parameters

Moisture: 15.1%

Project ID: 0113C129/Background Study
Pace Project No.: 755991

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Analytical Method: EPA 7471
1 0.0044 mg/kg

Received: 06/12/2013 15:25 Matrix: Solid
DF  Results Qual  Units  MQL SDL Analysis Date Prep Date Batch Instr.
Analytical Method: EPA 6010 Preparation Method: EPA 3050
1 49 mg/kg 0.28 0.11  06/20/201322:50 06/17/201312:30 6792 75ICP1
1 206 mg/kg 0.56 0.28 06/20/2013 22:50  06/17/2013 12:30 6792 75ICP1
1 0.052 J mg/kg 0.11 0.022  06/20/2013 22:50  06/17/2013 12:30 6792 75ICP1
1 241 mg/kg 0.28 0.11  06/20/2013 22:50 06/17/201312:30 6792 75ICP1
1 6.9 mg/kg 0.22 0.056 06/20/2013 22:50  06/17/2013 12:30 6792 751CP1
1 22 mg/kg 0.56 0.22 06/20/2013 22:50  06/17/2013 12:30 6792 751CP1
5 <048 U mg/kg 0.56 0.48 06/21/2013 19:43  06/17/2013 12:30 6792 75ICP1

Preparation Method: EPA 7471
0.0037 0.0017 06/25/2013 11:50 06/25/2013 09:23 6973 75HGO1

06/26/2013 14:14:28
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: F-9 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991037 Moisture: 18% Pace Project No.: 755991
Collected: 06/11/2013 17:40 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 57 M1 mg/kg 0.30 0.12 06/20/2013 22:55  06/17/2013 12:30 6792 75ICP1
Barium 1 161 mg/kg 0.60 0.30 06/20/2013 22:55  06/17/2013 12:30 6792 751CP1
Cadmium 1 <0.024 U,M1 mg/kg 0.12 0.024  06/20/2013 22:55 06/17/2013 12:30 6792 75ICP1
Chromium 1 30.0 M1 mg/kg 0.30 0.12 06/20/2013 22:55  06/17/2013 12:30 6792 75ICP1
Lead 1 91 M1 mg/kg 0.24 0.060 06/20/2013 22:55 06/17/2013 12:30 6792 751CP1
Selenium 1 24 M1 mg/kg 0.60 0.24 06/20/2013 22:55  06/17/2013 12:30 6792 751CP1
Silver 5 <051 U,M1 mg/kg 0.60 0.51 06/21/2013 19:48  06/17/2013 12:30 6792 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0054 mg/kg 0.0040 0.0018 06/25/2013 11:52 06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: F-9 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755991038 Moisture: 22% Pace Project No.: 755991
Collected: 06/11/2013 17:45 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.1 mg/kg 0.32 0.13 06/20/2013 23:01  06/17/2013 12:30 6792 751CP1
Barium 1 161 mg/kg 0.63 0.32 06/20/2013 23:01  06/17/2013 12:30 6792 751CP1
Cadmium 1 <0.025 u mg/kg 0.13 0.025  06/20/2013 23:01  06/17/2013 12:30 6792 75ICP1
Chromium 1 286 mg/kg 0.32 0.13 06/20/2013 23:01  06/17/2013 12:30 6792 75ICP1
Lead 1 10.7 mg/kg 0.25 0.063 06/20/2013 23:01  06/17/2013 12:30 6792 751CP1
Selenium 1 24 mg/kg 0.63 0.25 06/20/2013 23:01  06/17/2013 12:30 6792 751CP1
Silver 5 <054 U mg/kg 0.63 0.54 06/21/2013 19:54  06/17/2013 12:30 6792 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0077 mg/kg 0.0042 0.0019 06/25/2013 11:54 06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: F-10 (0-1) Project ID: 0113C129/Background Study
Lab ID: 755991039 Moisture: 19.1% Pace Project No.: 755991
Collected: 06/11/2013 18:00 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.1 mg/kg 0.29 0.12 06/20/2013 23:06  06/17/2013 12:30 6792 751CP1
Barium 1 166 mg/kg 0.59 0.29 06/20/2013 23:06  06/17/2013 12:30 6792 751CP1
Cadmium 1 <0.024 u mg/kg 0.12 0.024  06/20/2013 23:06  06/17/2013 12:30 6792 75ICP1
Chromium 1 329 mg/kg 0.29 0.12 06/20/2013 23:06  06/17/2013 12:30 6792 75ICP1
Lead 1 94 mg/kg 0.24 0.059 06/20/2013 23:06  06/17/2013 12:30 6792 751CP1
Selenium 1 25 mg/kg 0.59 0.24 06/20/2013 23:06  06/17/2013 12:30 6792 751CP1
Silver 5 <0.50 U mg/kg 0.59 0.50 06/21/2013 19:59  06/17/2013 12:30 6792 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0066 mg/kg 0.0041 0.0019 06/25/2013 11:56  06/25/2013 09:23 6973 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: F-10 (1-2) Project ID: 0113C129/Background Study
Lab ID: 755991040 Moisture: 18.5% Pace Project No.: 755991
Collected: 06/11/2013 18:05 Received: 06/12/2013 15:25 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 58 mg/kg 0.30 0.12 06/20/2013 23:12  06/17/2013 12:30 6792 75ICP1
Barium 1 144 mg/kg 0.60 0.30 06/20/2013 23:12  06/17/2013 12:30 6792 751CP1
Cadmium 1 <0.024 u mg/kg 0.12 0.024  06/20/2013 23:12  06/17/2013 12:30 6792 75ICP1
Chromium 1 3458 mg/kg 0.30 0.12 06/20/2013 23:12  06/17/2013 12:30 6792 75ICP1
Lead 1 85 mg/kg 0.24 0.060 06/20/2013 23:12  06/17/2013 12:30 6792 751CP1
Selenium 1 22 mg/kg 0.60 0.24 06/20/2013 23:12  06/17/2013 12:30 6792 751CP1
Silver 5 <051 U mg/kg 0.60 0.51 06/21/2013 20:05 06/17/2013 12:30 6792 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0057 mg/kg 0.0040 0.0018 06/25/2013 11:58 06/25/2013 09:23 6973 75HGO1
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Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190

Client: Southwest Geoscience

Allen, TX 75013
(972) 727-1123

Client ID: E-11
Lab ID: 755991041
Collected: 06/11/2013 00:00

Parameters

Moisture: 18.5%

Received: 06/12/2013 15:25
DF Results Qual  Units MQL SDL

Project ID:

Pace Project No.:

Matrix: Solid

Analysis Date

Prep Date

0113C129/Background Study
755991

Batch Instr.

6010 Metals, Total
Arsenic

Barium

Cadmium
Chromium

Lead

Selenium

Silver

7471 Mercury
Mercury

Analytical Method: EPA 6010

5 6.6 mg/kg
5 179 mg/kg
5 0.17 J mg/kg
5 358 mg/kg
5 15.8 mg/kg
5 28 J mg/kg
5 <0.52 U mg/kg

Analytical Method: EPA 7471
1 0.0024 J mg/kg

Preparation Method: EPA 3050

15 0.61
3.0 15
0.61 0.12
15 0.61
1.2 0.30
3.0 1.2
0.61 0.52

06/20/2013 12:54
06/20/2013 12:54
06/20/2013 12:54
06/20/2013 12:54
06/20/2013 12:54
06/20/2013 12:54
06/20/2013 12:54

Preparation Method: EPA 7471

0.0040 0.0018

06/20/2013 11:58

06/18/2013 17:33
06/18/2013 17:33
06/18/2013 17:33
06/18/2013 17:33
06/18/2013 17:33
06/18/2013 17:33
06/18/2013 17:33

06/20/2013 10:37

6806 75ICP1
6806 75ICP1
6806 75ICP1
6806 75ICP1
6806 75ICP1
6806 75ICP1
6806 75ICP1

6922 75HGO1
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Pace Analytical Services, Inc.

QU al Ity Control 400 W. Bethany Drive, Suite 190

Allen, TX 75013
(972) 727-1123

Batch: 6776
Method: EPA 6010
Prep Method: EPA 3050

Pace Project No.: 755991
Instrument ID: 75ICP1

Blank: 27226
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Arsenic 1 U <0.10 mg/kg 0.25 0.10 06/19/2013 20:24 06/17/2013 12:30
Barium 1 U <0.25 mg/kg 0.50 0.25 06/20/2013 13:16 06/17/2013 12:30
Cadmium 1 U <0.020 mg/kg 0.10 0.020 06/19/2013 20:24 06/17/2013 12:30
Chromium 1 U <0.10 mg/kg 0.25 0.10 06/19/2013 20:24 06/17/2013 12:30
Lead 1 U <0.050 mg/kg 0.20 0.050 06/19/2013 20:24 06/17/2013 12:30
Selenium 1 U <0.20 mg/kg 0.50 0.20 06/19/2013 20:24 06/17/2013 12:30
Silver 1 U <0.085 mg/kg 0.10 0.085 06/20/2013 13:16 06/17/2013 12:30

Laboratory Control Sample: 27227

Spk LCS LCS % Rec LCS

Parameters Amt Result Units %Rec Limits Quals
Arsenic 50 46.9 mg/kg 94 80-120
Barium 50 48.2 mg/kg 96 80-120
Cadmium 50 46.4 mg/kg 93 80-120
Chromium 50 51.9 mg/kg 104 80-120
Lead 50 48.8 mg/kg 98 80-120
Selenium 50 45.9 mg/kg 92 80-120
Silver 25 22.6 mg/kg 90 80-120

Matrix Spike: 27228 Matrix Spike Duplicate: 27229

Original for Sample: Project sample E-3 (0-1)
Original MS  MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Arsenic 5.8 63.6 64.2 45.4 49.1 mg/kg 62 67 75-125 8 20 M1
Barium 96.2 63.6 64.2 156 159 mg/kg 95 98 75-125 2 20
Cadmium 0.18 63.6 64.2 414 44.6 mg/kg 65 69 75-125 7 20 M1
Chromium 26.0 63.6 64.2 70.4 76.1 mg/kg 70 78 75-125 8 20 M1
Lead 9.6 63.6 64.2 452 49.5 mg/kg 56 62 75-125 9 20 M1
Selenium 1.0 63.6 64.2 39.1 42.7 mg/kg 60 65 75-125 9 20 M1
Silver 0.87 31.8 32.1 24.3 24.7 mg/kg 74 74 75-125 2 20 M1

Matrix Spike: 27234 Matrix Spike Duplicate: 27235

Original for Sample: Project sample E-9 (1-2)
Original MS  MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Arsenic 6.0 58.2 56.4 43.0 41.8 mg/kg 64 63 75-125 3 20 M1
Barium 108 58.2 56.4 138 123 mg/kg 52 28 75-125 11 20 M1
Cadmium 0.076J 58.2 56.4 37.5 36.5 mg/kg 64 65 75-125 3 20 M1
Chromium 19.1 58.2 56.4 60.1 58.6 mg/kg 71 70 75-125 2 20 M1
Lead 7.6 58.2 56.4 39.6 38.3 mg/kg 55 54 75-125 4 20 M1
Selenium 1.0 58.2 56.4 36.9 35.8 mg/kg 62 62 75-125 3 20 M1
Silver <0.19 29.1 28.3 22.9 20.2 mg/kg 79 72 75-125 12 20 M1
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Pace Analytical Services, Inc.

QU al Ity Control 400 W. Bethany Drive, Suite 190

Allen, TX 75013
(972) 727-1123

Batch: 6792
Method: EPA 6010
Prep Method: EPA 3050

Pace Project No.: 755991
Instrument ID: 75ICP1

Blank: 27287
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Arsenic 1 U <0.10 mg/kg 0.25 0.10 06/20/2013 20:22 06/17/2013 12:30
Barium 1 U <0.25 mg/kg 0.50 0.25 06/20/2013 20:22 06/17/2013 12:30
Cadmium 1 U <0.020 mg/kg 0.10 0.020 06/20/2013 20:22 06/17/2013 12:30
Chromium 1 U <0.10 mg/kg 0.25 0.10 06/20/2013 20:22 06/17/2013 12:30
Lead 1 U <0.050 mg/kg 0.20 0.050 06/20/2013 20:22 06/17/2013 12:30
Selenium 1 U <0.20 mg/kg 0.50 0.20 06/20/2013 20:22 06/17/2013 12:30
Silver 1 U <0.085 mg/kg 0.10 0.085 06/20/2013 20:22 06/17/2013 12:30

Laboratory Control Sample: 27288

Spk LCS LCS % Rec LCS

Parameters Amt Result Units %Rec Limits Quals
Arsenic 50 48.2 mg/kg 96 80-120
Barium 50 53.8 mg/kg 108 80-120
Cadmium 50 48.6 mg/kg 97 80-120
Chromium 50 53.6 mg/kg 107 80-120
Lead 50 49.8 mg/kg 100 80-120
Selenium 50 46.2 mg/kg 92 80-120
Silver 25 24.7 mg/kg 99 80-120

Matrix Spike: 27289 Matrix Spike Duplicate: 27290

Original for Sample: Project sample F-3 (1-2)
Original MS  MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Arsenic 6.6 62.8 64 45.7 44.9 mg/kg 62 60 75-125 2 20 M1
Barium 119 62.8 64 160 169 mg/kg 64 78 75-125 6 20 M1
Cadmium <0.026 62.8 64 41.3 41.5 mg/kg 66 65 75-125 0 20 M1
Chromium 47.9 62.8 64 97.3 92.6 mg/kg 79 70 75-125 5 20 M1
Lead 9.8 62.8 64 43.8 44.4 mg/kg 54 54 75-125 1 20 M1
Selenium 3.0 62.8 64 40.3 39.6 mg/kg 60 57 75-125 2 20 M1
Silver <0.11 31.3 32 21.2 21.7 mg/kg 67 67 75-125 3 20 M1

Matrix Spike: 27291 Matrix Spike Duplicate: 27292

Original for Sample: Project sample F-9 (0-1)
Original MS MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Arsenic 5.7 58.7 59.8 42.3 40.9 mg/kg 63 59 75-125 3 20 M1
Barium 161 58.7 59.8 223 208 mg/kg 106 80 75-125 7 20
Cadmium <0.024 58.7 59.8 35.9 37.4 mg/kg 61 63 75-125 4 20 M1
Chromium 30.0 58.7 59.8 69.7 72.7 mg/kg 68 72 75-125 4 20 M1
Lead 9.1 58.7 59.8 41.6 39.1 mg/kg 55 50 75-125 6 20 M1
Selenium 2.4 58.7 59.8 35.1 35.7 mg/kg 56 56 75-125 2 20 M1
Silver <0.10 29.3 29.9 18.4 19.3 mg/kg 63 65 75-125 5 20 M1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Quality Control

Batch: 6806 Pace Project No.: 755991

Method: EPA 6010
Prep Method: EPA 3050

Instrument ID: 75ICP1

Blank: 27347
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Arsenic 1 U <0.10 mg/kg 0.25 0.10 06/19/2013 14:20 06/18/2013 17:33
Barium 1 U <0.25 mg/kg 0.50 0.25 06/19/2013 14:20 06/18/2013 17:33
Cadmium 1 U <0.020 mg/kg 0.10 0.020 06/19/2013 14:20 06/18/2013 17:33
Chromium 1 U <0.10 mg/kg 0.25 0.10 06/19/2013 14:20 06/18/2013 17:33
Lead 1 U <0.050 mg/kg 0.20 0.050 06/19/2013 14:20 06/18/2013 17:33
Selenium 1 U <0.20 mg/kg 0.50 0.20 06/19/2013 14:20 06/18/2013 17:33
Silver 1 U <0.085 mg/kg 0.10 0.085 06/19/2013 14:20 06/18/2013 17:33

Laboratory Control Sample: 27348

Spk LCS LCS % Rec LCS

Parameters Amt Result Units %Rec Limits Quals
Arsenic 50 48.4 mg/kg 97 80-120
Barium 50 52.0 mg/kg 104 80-120
Cadmium 50 48.1 mg/kg 96 80-120
Chromium 50 52.0 mg/kg 104 80-120
Lead 50 51.0 mg/kg 102 80-120
Selenium 50 48.2 mg/kg 96 80-120
Silver 25 23.7 mg/kg 95 80-120

Matrix Spike: 27349 Matrix Spike Duplicate: 27350

Original for Sample: Batch sample 754768017
Original MS  MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Arsenic 4.3 56.1 55.1 37.8 38.0 mg/kg 60 61 75-125 0 20 M1
Barium 274 56.1 55.1 242 221 mg/kg -57 -97 75-125 9 20 M1
Cadmium 0.076J 56.1 55.1 33.8 34.3 mg/kg 60 62 75-125 1 20 M1
Chromium 18.1 56.1 55.1 54.3 53.1 mg/kg 64 64 75-125 2 20 M1
Lead 8.9 56.1 55.1 39.2 39.0 mg/kg 54 55 75-125 0 20 M1
Selenium 1.6 56.1 55.1 34.2 34.8 mg/kg 58 60 75-125 2 20 M1
Silver <0.094 28.1 27.5 17.0 17.0 mg/kg 61 62 75-125 0 20 M1

Matrix Spike: 27351 Matrix Spike Duplicate: 27352

Original for Sample: Batch sample 754768018
Original MS  MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Arsenic 52.2 54.7 34.6 38.7 mg/kg 59 63 75-125 11 20 M1
Barium 52.2 54.7 237 202 mg/kg 165 95 75-125 16 20 M1
Cadmium 52.2 54.7 31.0 35.5 mg/kg 59 65 75-125 13 20 M1
Chromium 52.2 54.7 48.8 51.2 mg/kg 60 62 75-125 5 20 M1
Lead 9.0 52.2 54.7 36.3 39.8 mg/kg 52 56 75-125 9 20 M1
Selenium 52.2 54.7 31.8 36.3 mg/kg 58 63 75-125 13 20 M1
Silver <0.093 26.1 27.4 15.7 17.8 mg/kg 60 65 75-125 13 20 M1
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i Pace Analytical Services, Inc.
QU al Ity Control 400 W. Bethany Drive, Suite 190

Allen, TX 75013
(972) 727-1123

Batch: 6922 Pace Project No.: 755991
Method: EPA 7471 Instrument ID: 75HGO01
Prep Method: EPA 7471

Blank: 27875
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Mercury 1 u <0.0016 mg/kg 0.0035 0.0016 06/20/2013 11:47 06/20/2013 10:37

Laboratory Control Sample: 27876

Spk LCS LCS % Rec LCS

Parameters Amt Result Units %Rec Limits Quals

Mercury 0.05 0.056 mg/kg 113 85-115

Matrix Spike: 27877 Matrix Spike Duplicate: 27878
Original for Sample: Batch sample 756037001
Original MS  MSD MS MSD MS MSD % Rec ax

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Mercury 0.013 0.054 0.057 0.065 0.067 mg/kg 97 94 70-130 2 20
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Quality Control

Batch: 6925
Method: EPA 7471
Prep Method: EPA 7471

Pace Project No.: 755991
Instrument ID: 75HGO01

Blank: 27900
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Mercury 1 u <0.0016 mg/kg 0.0035 0.0016 06/20/2013 16:45 06/20/2013 13:30
Laboratory Control Sample: 27901
Spk LCS LCS % Rec LCS
Parameters Amt Result Units %Rec Limits Quals
Mercury 0.05 0.053 mg/kg 106 85-115
Matrix Spike: 27902 Matrix Spike Duplicate: 27903
Original for Sample: Project sample E-3 (0-1)
Original MS  MSD MS MSD MS MSD % Rec Max
Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Mercury 0.0084 0.06 0.06 0.067 0.066 mg/kg 96 94 70-130 2 20
Matrix Spike: 27904 Matrix Spike Duplicate: 27905
Original for Sample: Project sample E-9 (1-2)
Original MS  MSD MS MSD MS MSD % Rec Max
Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Mercury 0.012 0.058 0.052 0.062 0.058 mg/kg 86 88 70-130 6 20
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Quality Control

Batch: 6973
Method: EPA 7471
Prep Method: EPA 7471

Pace Project No.: 755991
Instrument ID: 75HGO01

Blank: 28139
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Mercury 1 u <0.0016 mg/kg 0.0035 0.0016 06/25/2013 10:58 06/25/2013 09:23
Laboratory Control Sample: 28140
Spk LCS LCS % Rec LCS
Parameters Amt Result Units %Rec Limits Quals
Mercury 0.05 0.050 mg/kg 100 85-115
Matrix Spike: 28141 Matrix Spike Duplicate: 28142
Original for Sample: Project sample F-3 (1-2)
Original MS  MSD MS MSD MS MSD % Rec Max
Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Mercury 0.0093 0.063 0.061 0.070 0.071 mg/kg 97 101 70-130 2 20
Matrix Spike: 28143 Matrix Spike Duplicate: 28144
Original for Sample: Project sample F-9 (0-1)
Original MS  MSD MS MSD MS MSD % Rec Max
Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Mercury 0.0054 0.06 0.06 0.063 0.064 mg/kg 96 97 70-130 1 20
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Unadjusted MQL Summary

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190

Allen, TX 75013
(972) 727-1123

Pace Project No.: 755991

Analyte Method Unadjusted MQL Reporting Units
Arsenic EPA 6010 0.25 mg/kg
Barium EPA 6010 0.50 mg/kg
Cadmium EPA 6010 0.10 mg/kg
Chromium EPA 6010 0.25 mg/kg
Lead EPA 6010 0.20 mg/kg
Selenium EPA 6010 0.50 mg/kg
Silver EPA 6010 0.10 mg/kg
Mercury EPA 7471 0.0035 mg/kg
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Definitions/Qualifiers

Pace Project No.: 755991

DEFINITIONS
DF Dilution Factor
J Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
U Indicates the compound was analyzed for, but not detected.

SDL  Sample Detection Limit
MQL Method Quantitation Limit

LCS(D) Laboratory Control Sample (Duplicate)

MS(D) Matrix Spike (Duplicate)
DUP  Sample Duplicate
RPD Relative Percent Difference
TNl The Nelac Institute

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

ANALYTE QUALIFIERS
M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
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TRRP LABORATORY REVIEW CHECKLIST

Laboratory

Pace Analytical Services, Inc. LRC Date: [06/26/2013

Project Name:

0113C129/Background Study Laboratory Job Number: |755991

Reviewer Name:

Shelly Connelly

Prep Batch Number(s): [See exception report.

#l

A2

Description

Yes

No

NA3

NR*

ER #°

R1

Ol

IChain-of-custody (C-O-C)

Did samples meet the laboratory's standard conditions of sample acceptability upon receipt?

ere all departures from standard conditions described in an exception report?

R2

Ol

ISample and quality control (QC) identification

Are all field sample ID numbers cross-referenced to the laboratory ID numbers?

x

Are all laboratory ID numbers cross-referenced to the corresponding QC data?

x

R3

Ol

Test reports

ere all samples prepared and analyzed within holding times?

Other than those results < MQL, were all other raw values bracketed by calibration standards?

ere calculations checked by a peer or supervisor?

ere all analyte identifications checked by a peer or supervisor?

ere sample detection limits reported for all analytes not detected?

ere all results for soil and sediment samples reported on a dry weight basis?

ere % moisture (or solids) reported for all soil and sediment samples?

XX [X[X]X] X [X

ere bulk soils/solids samples for volatile analysis extracted with methanol per SW846 Method
5035?

If required for the project, are TICs reported?

R4

Surrogate recovery data

ere surrogates added prior to extraction?

ere surrogate percent recoveries in all samples within the laboratory QC limits?

R5

Ol

ITest reports/summary forms for blank samples

ere appropriate type(s) of blanks analyzed?

ere blanks analyzed at the appropriate frequency?

ere method blanks taken through the entire analytical process, including preparation and, if
applicable, cleanup procedures?

ere blank concentrations < MQL?

X | X | XX

R6

Ol

Laboratory control samples (LCS):

ere all COCs included in the LCS?

as each LCS taken through the entire analytical procedure, including prep and cleanup steps?

ere LCSs analyzed at the required frequency?

ere LCS (and LCSD, if applicable) %Rs within the laboratory QC limits?

Does the detectability check sample data document the laboratory's capability to detect the COCs
at the MDL used to calculate the SDLs?

X O[X[X] X [X

as the LCSD RPD within QC limits?

R7

Ol

Matrix spike (MS) and matrix spike duplicate (MSD) data

ere the project/method specified analytes included in the MS and MSD?

x

ere MS/MSD analyzed at the appropriate frequency?

ere MS (and MSD, if applicable) %Rs within the laboratory QC limits?

R7.3

ere MS/MSD RPDs within laboratory QC limits?

R8

Ol

Analytical duplicate data

ere appropriate analytical duplicates analyzed for each matrix?

ere analytical duplicates analyzed at the appropriate frequency?

x

ere RPDs or relative standard deviations within the laboratory QC limits?

R9

Ol

Method quantitation limits (MQLS):

Are the MQLs for each method analyte included in the laboratory data package?

Do the MQLs correspond to the concentration of the lowest non-zero calibration standard?

IAre unadjusted MQLs and DCSs included in the laboratory data package?

R10

Ol

Other problems/anomalies

Are all known problems/anomalies/special conditions noted in this LRC and ER?

X

as applicable and available technology used to lower the SDL to minimize the matrix
interference effects on the sample results?

X

Is the laboratory NELAC-accredited under the Texas Laboratory Accreditation Program for the

analytes, matrices, and methods associated with this laboratory data package?

X

ar N

Items identified by the letter "R" must be included in the laboratory in the laboratory data package submitted in the TRRP-required reports(s). ltems identified by the
letter "S" should be retained and made available upon request for the appropriate retention period;

O = Organic analyses; | = inorganic analysises (and general chemistry, when applicable);

NA = Not applicable;

NR = Not reviewed;

ER# = Exception Report identification number (an Exception Report should be completed for an item if "NR" or "No" is checked).
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TRRP LABORATORY REVIEW CHECKLIST

Laboratory |Pace Analytical Services, Inc. LRC Date: |06/26/2013
Project Name: |0113C129/Background Study Laboratory Job Number: |755991
Reviewer Name: |Shelly Connelly Prep Batch Number(s): [See exception report.
#! A2 Description Yes | No | NA® | NR* [ER#°
S1 Ol Initial calibration (ICAL)
ere response factors and/or relative response factors for each analyte within QC limits? X
ere percent RSDs or correlation coefficient criteria met? X
as the number of standards recommended in the method used for all analytes? X
ere all points generated between the lowest and highest standard used to calculate the curve? X
IAre ICAL data available for all instruments used? X
Has the initial calibration curve been verified using an appropriate second source standard? X
s ol Initial and continuing calibration verification (ICCV and CCV) and continuing calibration
blank (CCB):
as the CCV analyzed at the method-required frequency? X
ere precent differences for each analyte within the method-required QC limits? X
as the ICAL curve verified for each analyte? X
as the absolute value of the analyte concentration in the inorganic CCB < MDL? X
S3 | (©) Mass spectral tuning
as the appropriate compound for the method used for tuning? X
ere ion abundance data within the method-required QC limits? X
S4 | (@) Internal standards (IS)
ere IS area counts and retention times within the method-required QC limits? X
S5 | Ol |Raw data (NELAC Section 5.5.10)
ere the raw data (for example, chromatograms, spectral data) reviewed by an analyst? X
ere data associated with manual integrations flagged on the raw data? X
S6 | (@) Dual column confirmation
Did dual column confirmation results meet the method-required QC? X
S7 | (e} ITentatively identified compounds (TICs)
If TICs were requested, were the mass spectra and TIC data subject to appropriate checks? X
S8 | | Interference Check Sample (ICS) results
ere percent recoveries within method QC limits? X
S9 | | Serial dilutions, post digestion spikes, and method of standard additions
ere percent differences, recoveries, and the linearity within the QC limits specified in the X
method?
S10 | Ol Method detection limit (MDL) studies
as a MDL study performed for each reported analyte? X
Is the MDL either adjusted or supported by the analysis of DCSs? X
S11 | Ol Proficiency test reports
as the laboratory's performance acceptable on the applicable proficiency tests or evaluation X
studies?
S12 | Ol IStandards documentation
Are all standards used in the analyses NIST-traceable or obtained from other appropriate X
sources?
S13 | Ol ICompound/analyte identification procedures
IAre the procedures for compound/analyte identification documented? X
S14 | Ol Demonstration of analyst competency (DOC)
as DOC conducted consistent with NELAC Chapter 5? X
Is documentation of the analyst's competency up-to-date and on file? X
S15 | Ol \Verification/validation documentation for methods (NELAC Chapter 5)
Are _aII the methods used to generate the data documented, verified, and validated, where X
applicable?
S16 | Ol Laboratory standard operating procedures (SOPSs)
IAre laboratory SOPs current and on file for each method performed? X
1. Items identified by the letter "R" must be included in the laboratory in the laboratory data package submitted in the TRRP-required reports(s). ltems identified by the
letter "S" should be retained and made available upon request for the appropriate retention period;
2. O =Organic analyses; | = inorganic analysises (and general chemistry, when applicable);
3. NA = Not applicable;
4. NR = Not reviewed;
5. ER# = Exception Report identification number (an Exception Report should be completed for an item if "NR" or "No" is checked).
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TRRP LABORATORY REVIEW CHECKLIST

Laboratory

Pace Analytical Services, Inc.

LRC Date:

06/26/2013

Project Name:

0113C129/Background Study

Laboratory Job Number:

755991

Reviewer Name:

Shelly Connelly

Prep Batch Number(s):

6776,6792,6806,6830,6831,6885,6922

Batch #'s Cont: [6925,6973

ER #! Description
R7.3 MS Sample #27228: Arsenic 62% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27228: Cadmium 65% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27228: Chromium 70% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27228: Lead 56% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27228: Selenium 60% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27228: Silver 74% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27234: Arsenic 64% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27234: Barium 52% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27234: Cadmium 64% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27234: Chromium 71% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27234: Lead 55% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27234: Selenium 62% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27289: Arsenic 62% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27289: Barium 64% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27289: Cadmium 66% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27289: Lead 54% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27289: Selenium 60% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27289: Silver 67% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27291: Arsenic 63% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27291: Cadmium 61% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27291: Chromium 68% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27291: Lead 55% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27291: Selenium 56% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27291: Silver 63% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27349: Arsenic 60% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27349: Barium -57% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27349: Cadmium 60% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27349: Chromium 64% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27349: Lead 54% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27349: Selenium 58% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27349: Silver 61% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27351: Arsenic 59% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27351: Barium 165% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27351: Cadmium 59% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27351: Chromium 60% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27351: Lead 52% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27351: Selenium 58% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #27351: Silver 60% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27229: Arsenic 67% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27229: Cadmium 69% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27229: Lead 62% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27229: Selenium 65% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27229: Silver 74% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27235: Arsenic 63% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27235: Barium 28% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27235: Cadmium 65% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27235: Chromium 70% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27235: Lead 54% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27235: Selenium 62% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27235: Silver 72% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27290: Arsenic 60% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27290: Cadmium 65% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27290: Chromium 70% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27290: Lead 54% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27290: Selenium 57% spike recovery outside laboratory QC limit of 75-125%.
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TRRP LABORATORY REVIEW CHECKLIST

Laboratory

Pace Analytical Services, Inc.

LRC Date:

06/26/2013

Project Name:

0113C129/Background Study

Laboratory Job Number:

755991

Reviewer Name:

Shelly Connelly

Prep Batch Number(s):

6776,6792,6806,6830,6831,6885,6922

Batch #'s Cont:

6925,6973

R7.3 MSD Sample #27290: Silver 67% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27292: Arsenic 59% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27292: Cadmium 63% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27292: Chromium 72% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27292: Lead 50% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27292: Selenium 56% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27292: Silver 65% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27350: Arsenic 61% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27350: Barium -97% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27350: Cadmium 62% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27350: Chromium 64% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27350: Lead 55% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27350: Selenium 60% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27350: Silver 62% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27352: Arsenic 63% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27352: Cadmium 65% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27352: Chromium 62% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27352: Lead 56% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27352: Selenium 63% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #27352: Silver 65% spike recovery outside laboratory QC limit of 75-125%.

ER# = Exception Report identification number (an Exception Report should be completed for an item if "NR" or "No" is checked).
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D . Sample Condition Upon Receipt

/:: PaceAmalytical  Client Name: S0 1dhiuse st Qé’&iﬁé@me pace#: 15599 \

J
H

Courier: [] Fed Ex [JuPs [Jusps [client [Mcourier [ 150 [JPace Other

Tracking #:_FQ leon-X-Press ,

Custody Seal on Cooler/Box Present: Myes [Tno Seals intact: rXIyes 1 no 1 ~Na

Packing Material: [ |Bubbled(rap [ JBubble Bags [ INone [zOther

Thermometer Used m IR-02 Type of Ice: \\@ Blue None wﬂsamples on ice, cooling process has begun
Cooler Temperature /: [ﬁ ot Ice Visible in Sample Containers: @’ yes 7] nho

(Corrected, if applicable)

Temp should be above freezing to 6°C Comments:

Date and Initials, of person examining
contents: é Z_ﬂ g: ég é

Chain of Custody Present: ﬁes CONo  ON/A 1.
Chain of Custody Filled Out: E((es CNe  [IN/A |2,
Chain of Custody Relinquished:  Hfes Oho CINA 3.
Sampler Name & Signature on COC: JZ(es CNo  [IN/A |4,
Short Hold Time Analysis (<72hr): OYes Hlo CINA{5.
Rush Turn Around Time Requested: CYes Zlﬁo OnNA [6.
Containers Intact: , )Z%s OnNo  CIN/A|7.
Sample Labels match COC: .Z{es ONo [CIN/A|8.
-Includes date/time/ID/Analysis
All containers needing acid/base pres. have been checked? Oves CINo WA 9 (Gircle) HNO3 2S04 NaOH HCl
exceptions: VOA, coliform, 0&G If applicable see below.
Compliance with EPA recommendation, | Des o Ao pH strp lot #

Potassium lodide strip lot #:

Lead Acetate strip lot #:

Headspace in VOA Vials ( >6mm): Cves [INo .J%\UA 10.
Trip Blank Present: [ves [INo E(N/A 1.
Trip Blank Custody Seals Present LYes [No le:UA

Samples Arrived within Hold Time: Pes ONo DINA |12
Sufficient Volume: 'dYes ONe  OON/A |13
Correct Containers Used. ﬁYes ONe  OINA |14

Client Notification/ Resolution:

Person Contacted: Date/Time:

Comments/ Resolution:

Project Manager Review: { %& Date: /(Z” / 9// /g

F-DAL-C-001rev.00 11-5-2012
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DATA USABILITY SUMMARY

Jason T. Minter reviewed one data package from Pace Analytical Services, Inc. (Pace) for the
analysis of soil samples collected June 25, 2013 at Area G for the Background Study in
Frisco, Texas. Data were reviewed for conformance to the requirements of the guidance
document, Review and Reporting of COC Concentration Data (RG-366/TRRP-13) and
adherence to project objectives.

Intended Use of Data: The objective of the soil sampling event was to provide current data
on concentrations of chemicals of concern (COCSs) in soil at the property.

Analyses requested included:
° EPA 6010B & 7471 — RCRA 8 Metals and Mercury

Data were reviewed and validated as described in Review and Reporting of COC
Concentration Data, (RG-366/TRRP-13) and the results of the review/validation are discussed
in this Data Usability Summary (DUS). The following laboratory submittals and field data were
examined:

o the reportable data,
e the laboratory review checklists and associated exception reports, and

¢ the field notes with respect to sampling procedures, and preservation procedures prior to
shipping the samples to the laboratory.

The results of supporting quality control (QC) analyses were summarized on the Laboratory
Review Checklists (LRCs), Exception Reports (ERs) and in the case narratives, all of which
were included in this review.

The complete laboratory analytical data package including LRCs, associated ERs, and
reportable data included in this review are attached to this DUS.

Introduction
Twenty one (21) soil samples were collected from the site and analyzed for RCRA 8 Metals
analyses. Table 1 lists the field sample identification cross-referenced to the laboratory
identification.
Project Objectives

8 RCRA Metals

Recovery 75-125%
RPD 0-20%

TABLE 1
Background Study, Area G, Frisco, Texas

DATA USABILITY SUMMARY - FIELD/LAB IDENTIFICATION CORRELATION

( Field Identification [ Laboratory Identification |
G-6 (O-1) 756370001
G-6 (1-2) 756370002
G-7 (O-1) 756370003
G-7 (1-2) 756370004
G-8 (O-1) 756370005
G-8 (1-2) 756370006
GO (0-1) 756370007
GO (1-2) 756370008
G-10 (O-1) 756370009




TABLE 1
Background Study, Area G, Frisco, Texas

DATA USABILITY SUMMARY - FIELD/LAB IDENTIFICATION CORRELATION

( Field Identification | Laboratory Identification I

G-10 (1-2) 756370010
G-1 (O-1) 75637001 1
G-1 (1-2) 756370012
G2 (0-1) 756370013
G2 (1-2) 756370014
G-3 (O-1) 756370015
G-3 (1-2) 756370016
G-4 (0-1) 756370017
G4 (1-2) 756370018
G-5 (0-1) 756370019
G-5 (1-2) 756370020
G-11 756370021

Data Review / Validation Results

Analytical Results
Qualified sample data is listed in Table 2. Non-detected results were reported as U, which is
less than the Sample Detection Limits (SDLs) as reported by Pace.

Preservation and Holding Times

Soil samples were evaluated for agreement with the chain-of-custody (C-O-C) and the
Laboratory Review Checklist. All samples were received in the appropriate containers and in
good condition with the paperwork filled out properly. Sample receipt temperatures were
within the acceptance criteria of 4 £ 2 °C. Samples were preserved in the field as specified in
SW-846 Table 2-36. Samples were prepared and analyzed within holding times specified in
SW-846 Table 2-36.

Calibrations
According to the LRC, initial calibration data met SW-846 method requirements for the
analytes.

Blanks

Laboratory method blank data was reported for each of the selected analytes. None of the
analytes were detected above the laboratory MDLSs in the method blanks; therefore, it appears
that no laboratory contaminants were introduced in the method blank analyses.

Internal Standard and Surrogate Recoveries (RCRA 8 Metals)
Due to the method in use, internal standards and surrogates were not used in the analyses.

Laboratory Control Samples
RCRA 8 Metals laboratory control sample (LCS) recoveries met project objectives of 75 to
125% recovery.

Matrix Spike/Matrix Spike Duplicates

The MS recoveries from batch 29113 for arsenic, cadmium, chromium, lead, selenium, and
silver were lower than expected. This indicates a possible low bias for these compounds on
samples reported from this batch; however the LCS recoveries were within project objectives
and the data from this batch was accepted.

The MS recoveries from batch 29115 for cadmium, lead and selenium were lower than
expected. This indicates a possible low bias for these compounds on samples reported from
this batch; however the LCS recoveries were within project objectives and the data from this
batch was accepted.



The MS recoveries from batch 29458 for arsenic, cadmium, chromium, lead, selenium and
silver were lower than expected. This indicates a possible low bias for these compounds on
samples reported from this batch; however the LCS recoveries were within project objectives
and the data from this batch was accepted.

The MSD recoveries from batch 29114 for arsenic, barium, cadmium, chromium, lead,
selenium, and silver were lower than expected. This indicates a possible low bias for these
compounds on samples reported from this batch; however the LCS recoveries were within
project objectives and the data from this batch was accepted.

The MSD recoveries from batch 29116 for cadmium, chromium, lead and selenium were
lower than expected. This indicates a possible low bias for these compounds on samples
reported from this batch; however the LCS recoveries were within project objectives and the
data from this batch was accepted.

The MSD recoveries from batch 29459 for arsenic, cadmium, chromium, lead, selenium, and
silver were lower than expected. This indicates a possible low bias for these compounds on
samples reported from this batch; however the LCS recoveries were within project objectives
and the data from this batch was accepted.

TABLE 2

Background Study, Area G, Frisco, Texas
DATA USABILITY SUMMARY - QUALIFIED DATA

. e e Reason for
Field Identification Analyte Qualification Qualification
Arsenic
Barium
Cadmium Matrix spike
7 (1- : ) recovery
G-7 (1-2) Chromium Ml-flag exceeded QC
Lead limits.
Selenium
Silver

Analyte detected
G-10 (1-2) Mercury Jflag below method
quantitation limit

Cadmium ] ]
X Matrix spike
Chromium recovery
Lead Ml-flag exceeded QC
G-4 (0O-1) Selenium limits.

Analyte detected
Mercury J-flag below method
quantitation limit

Arsenic
Cadmium
Chromium Matrix spike
G-11 Lead MI-flag ex?eceodve%rg C
Selenium limits.
Silver

Selenium




Field Procedures

The laboratory did not produce a duplicate analysis of the soil samples collected at the site.
Field precision samples were collected in the field. The parent sample G-8 (0-1) was
duplicated as G-11.

Summary

The laboratory analyses were performed within the guidelines of the standards specified in
the TRRP-13 guidance document. The laboratory QC indicates acceptable instrument
calibration and performance. MS/MSD results indicated lower than expected recovery results
from several batches which were run; however, the LCS/LCSD recoveries in each case were
within the lab QC limits and within the project objective. The overall quality of the laboratory
data appears to be acceptable for the project objective. The soil analytical data are usable for
the purpose of determining current COC concentrations in soil at the affected property.



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

July 03, 2013

Jason Minter
Southwest Geoscience
2351 W. Northwest Hwy
Suite 3321

Dallas, TX 75220

RE: Pace Project 756370
Project ID: 0113C129/Background Study

Dear Jason Minter:
Enclosed are the analytical results for sample(s) received by the laboratory on June 26, 2013.

Results reported herin conform to the most current NELAC standards, where applicable, unless
otherwise narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Shelly Connelly
shelly.connelly@pacelabs.com

Laboratory Certifications
Pace Dallas : Texas Certification #: T104704232-12-4

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Pace Analytical Services, Inc.

07/03/2013 17:00:17
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Cross Reference

Pace Project No.: 756370
Client: Southwest Geoscience

Project ID: 0113C129/Background Study

Collection Received

Client Sample ID Lab ID Matrix Date/Time Date/Time

G-6 (0-1) 756370001 Solid 06/25/2013 14:00  06/26/2013 15:15
G-6 (1-2) 756370002 Solid 06/25/2013 14:05  06/26/2013 15:15
G-7 (0-1) 756370003 Solid 06/25/2013 14:15  06/26/2013 15:15
G-7 (1-2) 756370004 Solid 06/25/2013 14:20  06/26/2013 15:15
G-8 (0-1) 756370005 Solid 06/25/2013 14:50  06/26/2013 15:15
G-8 (1-2) 756370006 Solid 06/25/2013 14:55  06/26/2013 15:15
G-9 (0-1) 756370007 Solid 06/25/2013 15:10  06/26/2013 15:15
G-9 (1-2) 756370008 Solid 06/25/2013 15:15  06/26/2013 15:15
G-10 (0-1) 756370009 Solid 06/25/2013 15:30  06/26/2013 15:15
G-10 (1-2) 756370010 Solid 06/25/2013 15:35  06/26/2013 15:15
G-1(0-1) 756370011 Solid 06/25/2013 11:50  06/26/2013 15:15
G-1(1-2) 756370012 Solid 06/25/2013 11:55  06/26/2013 15:15
G-2 (0-1) 756370013 Solid 06/25/2013 12:25  06/26/2013 15:15
G-2 (1-2) 756370014 Solid 06/25/2013 12:30  06/26/2013 15:15
G-3 (0-1) 756370015 Solid 06/25/2013 12:45  06/26/2013 15:15
G-3(1-2) 756370016 Solid 06/25/2013 12:50  06/26/2013 15:15
G-4 (0-1) 756370017 Solid 06/25/2013 13:25  06/26/2013 15:15
G-4 (1-2) 756370018 Solid 06/25/2013 13:30  06/26/2013 15:15
G-5 (0-1) 756370019 Solid 06/25/2013 13:40  06/26/2013 15:15
G-5 (1-2) 756370020 Solid 06/25/2013 13:45  06/26/2013 15:15
G-11 756370021 Solid 06/25/2013 00:00  06/26/2013 15:15

Page 2 of 34
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i i Pace Analytical Services, Inc.
PI’O] ect Narrative 400 W. Bethany Drive, Suite 190

Allen, TX 75013
(972) 727-1123

Pace Project No.: 756370

Holding Times:
All holding times were met.

Blanks:
All blank results were below reporting limits.

Laboratory Control Samples:
All LCS recoveries were within QC limits.

Matrix Spikes and Duplicates:
MS or MSD recoveries outside of QC limits are qualified in the Report of Quality Control section.

Surrogate:
All surrogate recoveries were within QC limits.

07/03/2013 17:00:18
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Appendix A
LABORATORY DATA PACKAGE COVER PAGE

This data package is for Job No. 756370 and consists of:
This signature page, the laboratory review checklist, and the following reportable data:

R1 - Field chain-of-custody documentation;
R2 - Sample identification cross-reference;
R3 - Test reports (analytical data sheets) for each environmental sample that includes:
a. Items consistent with NELAC Chapter 5,
b. Dilution factors,
c. Preparation methods,
d. Cleanup methods, and
e. If required for the project, tentatively identified compounds (TICs).
R4 - Surrogate recovery data including:
a. Calculated recovery (%R), and
b. The laboratory's surrogate QC limits.
R5 - Test reports/summary forms for blank samples;
R6 - Test reports/summary forms for laboratory control samples (LCSs) including:
a. LCS spiking amounts,
b. Calculated %R for each analyte, and
c. The laboratory's LCS QC limits.
R7 - Test reports/summary forms for matrix spike/matrix spike duplicates (MS/MSDs) including:
a. Samples associated with the MS/MSD clearly identified,
b. MS/MSD spiking amounts,
c. Concentration of each MS/MSD analyte measured in the parent and spiked samples,
d. Calculated %Rs and relative percent differences, and
e. The laboratory's MS/MSD QC limits.
R8 - Laboratory analytical duplicate (if applicable) recovery and precision:
a. The amount of analyte measured in the duplicate,
b. The calculated RPD, and,
c. The laboratory's QC limits for analytical duplicated.
R9 - List of method quantitation limits (MQLs) and detectability check sample results for each analyte and
R10 - Other problems or anomalies.

The exception Report for each "No" or "Not Reviewed (NR) " item in the Laboratory Review Checklist and for each
analyte, matrix, and method for which the laboratory does not hold NELAC accredidation under the Texas
Laboratory Accreditation Program.

Release Statement: | am responsible for the release of this laboratory data package. This laboratory is NELAC
accredited under the Texas Laboratory Accreditation Program for all the methods, analytes, and matrices reported in
this data package except as noted in the Exception Reports. The data have been reviewed and are technically
compliant with the requirements of the methods used, except where noted by the laboratory in the Exception Reports.
By my signature below, | affirm to the best of my knowledge all problems/anomalies observed by the laboratory have
been identified in the Laboratory Review Checklist, and no information affecting the quality of the data has been
knowingly withheld.

Check, if applicable: [] This laboratory meets an exception under 30 TAC §25.6 and was last inspected by [X] TCEQ
on 02/24/2012

Any findings affecting the data in this laboratory data package are noted in the Exception Reports herin. The official
signing the cover page of the report in which these data are used is responsible for releasing this data package and is
by signature affirming the above release statement is true.

Name (Printed) Signature Official Title (Printed) Date
Shelly Connelly Project Manager 07/03/2013

Page 4 of 34



Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-6 (0-1) Project ID: 0113C129/Background Study
Lab ID: 756370001 Moisture: 16.6% Pace Project No.: 756370
Collected: 06/25/2013 14:00 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 99 mg/kg 0.30 0.12 07/01/2013 12:39  06/27/2013 20:00 7232 75ICP1
Barium 1 105 mg/kg 0.59 0.30 07/01/2013 12:39  06/27/2013 20:00 7232 751CP1
Cadmium 1 0.27 mg/kg 0.12 0.024  07/01/2013 12:39  06/27/2013 20:00 7232 75ICP1
Chromium 1 271 mg/kg 0.30 0.12 07/01/2013 12:39  06/27/2013 20:00 7232 75ICP1
Lead 1 94 mg/kg 0.24 0.059 07/01/2013 12:39  06/27/2013 20:00 7232 751CP1
Selenium 1 1.9 mg/kg 0.59 0.24 07/01/2013 12:39  06/27/2013 20:00 7232 751CP1
Silver 2 <0.20 u mg/kg 0.24 0.20 07/01/2013 13:15  06/27/2013 20:00 7232 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0079 mg/kg 0.0041 0.0019 07/01/2013 13:52 07/01/2013 09:00 7296 75HGO1

Page 5 of 34
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-6 (1-2) Project ID: 0113C129/Background Study
Lab ID: 756370002 Moisture: 16.3% Pace Project No.: 756370
Collected: 06/25/2013 14:05 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 36 mg/kg 0.29 0.11 07/01/2013 12:45  06/27/2013 20:00 7232 75ICP1
Barium 1 106 ma/kg 0.57 0.29 07/01/2013 12:45  06/27/2013 20:00 7232 75ICP1
Cadmium 1 0.24 mg/kg 0.11 0.023  07/01/2013 12:45  06/27/2013 20:00 7232 75ICP1
Chromium 1 282 mg/kg 0.29 0.11 07/01/2013 12:45  06/27/2013 20:00 7232 75ICP1
Lead 1 7.0 mg/kg 0.23 0.057 07/01/2013 12:45  06/27/2013 20:00 7232 751CP1
Selenium 1 20 mg/kg 0.57 0.23 07/01/2013 12:45  06/27/2013 20:00 7232 751CP1
Silver 2 <0.20 u mg/kg 0.23 0.20 07/01/2013 13:21  06/27/2013 20:00 7232 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0068 mg/kg 0.0042 0.0019 07/01/2013 13:54 07/01/2013 09:00 7296 75HGO1

Page 6 of 34
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-7 (0-1) Project ID: 0113C129/Background Study
Lab ID: 756370003 Moisture: 13.7% Pace Project No.: 756370
Collected: 06/25/2013 14:15 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 85 mg/kg 0.28 0.11 07/01/2013 12:50  06/27/2013 20:00 7232 75ICP1
Barium 1 104 ma/kg 0.57 0.28 07/01/2013 12:50  06/27/2013 20:00 7232 75ICP1
Cadmium 1 0.26 mg/kg 0.11 0.023  07/01/2013 12:50  06/27/2013 20:00 7232 75ICP1
Chromium 1 26.4 mg/kg 0.28 0.11 07/01/2013 12:50  06/27/2013 20:00 7232 75ICP1
Lead 1 83 mg/kg 0.23 0.057 07/01/2013 12:50 06/27/2013 20:00 7232 751CP1
Selenium 1 1.9 mg/kg 0.57 0.23 07/01/2013 12:50  06/27/2013 20:00 7232 751CP1
Silver 2 <0.19 u mg/kg 0.23 0.19 07/01/2013 13:26  06/27/2013 20:00 7232 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0058 mg/kg 0.0038 0.0017 07/01/2013 13:56  07/01/2013 09:00 7296 75HGO1

Page 7 of 34
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-7 (1-2) Project ID: 0113C129/Background Study
Lab ID: 756370004 Moisture: 14.7% Pace Project No.: 756370
Collected: 06/25/2013 14:20 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 41 M1 mg/kg 0.30 0.12 07/01/2013 12:56  06/27/2013 20:00 7232 75ICP1
Barium 1 974 M1 mg/kg 0.60 0.30 07/01/2013 12:56  06/27/2013 20:00 7232 751CP1
Cadmium 1 022 M1 mg/kg 0.12 0.024  07/01/2013 12:56  06/27/2013 20:00 7232 75ICP1
Chromium 1 27.0 M1 mg/kg 0.30 0.12 07/01/2013 12:56  06/27/2013 20:00 7232 75ICP1
Lead 1 7.1 M1 mg/kg 0.24 0.060 07/01/2013 12:56  06/27/2013 20:00 7232 751CP1
Selenium 1 18 M1 mg/kg 0.60 0.24 07/01/2013 12:56  06/27/2013 20:00 7232 751CP1
Silver 2 <0.20 UM1  mglkg 0.24 0.20 07/01/2013 13:36  06/27/2013 20:00 7232 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0039 mg/kg 0.0037 0.0017 07/01/2013 13:58 07/01/2013 09:00 7296 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-8 (0-1) Project ID: 0113C129/Background Study
Lab ID: 756370005 Moisture: 15.9% Pace Project No.: 756370
Collected: 06/25/2013 14:50 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.1 mg/kg 0.31 0.12 07/01/2013 13:58  06/27/2013 20:00 7232 75ICP1
Barium 1 119 mg/kg 0.62 0.31 07/01/2013 13:58  06/27/2013 20:00 7232 751CP1
Cadmium 1 0.24 mg/kg 0.12 0.025  07/01/2013 13:58  06/27/2013 20:00 7232 75ICP1
Chromium 1 26.2 mg/kg 0.31 0.12 07/01/2013 13:58  06/27/2013 20:00 7232 75ICP1
Lead 1 8.0 mg/kg 0.25 0.062 07/01/2013 13:58 06/27/2013 20:00 7232 751CP1
Selenium 1 1.9 mg/kg 0.62 0.25 07/01/2013 13:58 06/27/2013 20:00 7232 751CP1
Silver 2 <0.21 u mg/kg 0.25 0.21 07/01/2013 15:05  06/27/2013 20:00 7232 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0065 mg/kg 0.0042 0.0019 07/01/2013 14:04 07/01/2013 09:00 7296 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-8 (1-2) Project ID: 0113C129/Background Study
Lab ID: 756370006 Moisture: 18.2% Pace Project No.: 756370
Collected: 06/25/2013 14:55 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 37 mg/kg 0.31 0.12 07/01/2013 14:03  06/27/2013 20:00 7232 75ICP1
Barium 1 139 ma/kg 0.61 0.31 07/01/2013 14:03  06/27/2013 20:00 7232 75ICP1
Cadmium 1 0.26 mg/kg 0.12 0.024  07/01/2013 14:03  06/27/2013 20:00 7232 75ICP1
Chromium 1 273 mg/kg 0.31 0.12 07/01/2013 14:03  06/27/2013 20:00 7232 75ICP1
Lead 1 73 mg/kg 0.24 0.061 07/01/2013 14:.03  06/27/2013 20:00 7232 751CP1
Selenium 1 20 mg/kg 0.61 0.24 07/01/2013 14:03  06/27/2013 20:00 7232 751CP1
Silver 2 <0.21 u mg/kg 0.24 0.21 07/01/2013 15:11  06/27/2013 20:00 7232 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0074 mg/kg 0.0041 0.0019 07/01/2013 14:06  07/01/2013 09:00 7296 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-9 (0-1) Project ID: 0113C129/Background Study
Lab ID: 756370007 Moisture: 15.1% Pace Project No.: 756370
Collected: 06/25/2013 15:10 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 94 mg/kg 0.29 0.12 07/01/2013 14:09  06/27/2013 20:00 7232 75ICP1
Barium 1 122 ma/kg 0.59 0.29 07/01/2013 14:09  06/27/2013 20:00 7232 75ICP1
Cadmium 1 0.27 mg/kg 0.12 0.024  07/01/2013 14:09  06/27/2013 20:00 7232 75ICP1
Chromium 1 27.8 mg/kg 0.29 0.12 07/01/2013 14:09  06/27/2013 20:00 7232 75ICP1
Lead 1 8.6 mg/kg 0.24 0.059 07/01/2013 14:09  06/27/2013 20:00 7232 751CP1
Selenium 1 22 mg/kg 0.59 0.24 07/01/2013 14:09  06/27/2013 20:00 7232 751CP1
Silver 2 <0.20 u mg/kg 0.24 0.20 07/01/2013 15:16  06/27/2013 20:00 7232 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.011 mg/kg 0.0040 0.0018 07/01/2013 14:08 07/01/2013 09:00 7296 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-9 (1-2) Project ID: 0113C129/Background Study
Lab ID: 756370008 Moisture: 17% Pace Project No.: 756370
Collected: 06/25/2013 15:15 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 41 mg/kg 0.29 0.12 07/01/2013 14:14  06/27/2013 20:00 7232 75ICP1
Barium 1 119 ma/kg 0.58 0.29 07/01/2013 14:14  06/27/2013 20:00 7232 75ICP1
Cadmium 1 0.24 mg/kg 0.12 0.023  07/01/2013 14:14  06/27/2013 20:00 7232 75ICP1
Chromium 1 26.9 mg/kg 0.29 0.12 07/01/2013 14:14  06/27/2013 20:00 7232 75ICP1
Lead 1 6.7 mg/kg 0.23 0.058 07/01/2013 14:14  06/27/2013 20:00 7232 751CP1
Selenium 1 1.9 mg/kg 0.58 0.23 07/01/2013 14:14  06/27/2013 20:00 7232 751CP1
Silver 2 <0.20 u mg/kg 0.23 0.20 07/01/2013 15:22  06/27/2013 20:00 7232 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0066 mg/kg 0.0041 0.0019 07/01/2013 14:10  07/01/201309:00 7296  75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-10 (0-1) Project ID: 0113C129/Background Study
Lab ID: 756370009 Moisture: 13% Pace Project No.: 756370
Collected: 06/25/2013 15:30 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 50 mg/kg 0.28 0.11 07/01/2013 14:20  06/27/2013 20:00 7232 75ICP1
Barium 1 104 ma/kg 0.57 0.28 07/01/2013 14:20  06/27/2013 20:00 7232 75ICP1
Cadmium 1 0.20 mg/kg 0.11 0.023  07/01/2013 14:20  06/27/2013 20:00 7232 75ICP1
Chromium 1 26.6 mg/kg 0.28 0.11 07/01/2013 14:20  06/27/2013 20:00 7232 75ICP1
Lead 1 6.8 mg/kg 0.23 0.057 07/01/2013 14:20  06/27/2013 20:00 7232 751CP1
Selenium 1 1.9 mg/kg 0.57 0.23 07/01/2013 14:20  06/27/2013 20:00 7232 751CP1
Silver 2 <0.19 u mg/kg 0.23 0.19 07/01/2013 15:27  06/27/2013 20:00 7232 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0083 mg/kg 0.0039 0.0018 07/01/2013 14:12 07/01/2013 09:00 7296 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-10 (1-2) Project ID: 0113C129/Background Study
Lab ID: 756370010 Moisture: 14% Pace Project No.: 756370
Collected: 06/25/2013 15:35 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 33 mg/kg 0.29 0.12 07/01/2013 14:25  06/27/2013 20:00 7232 75ICP1
Barium 1 949 ma/kg 0.58 0.29 07/01/2013 14:25  06/27/2013 20:00 7232 75ICP1
Cadmium 1 0.8 mg/kg 0.12 0.023  07/01/2013 14:25  06/27/2013 20:00 7232 75ICP1
Chromium 1 26.6 mg/kg 0.29 0.12 07/01/2013 14:25  06/27/2013 20:00 7232 75ICP1
Lead 1 58 mg/kg 0.23 0.058 07/01/2013 14:25 06/27/2013 20:00 7232 751CP1
Selenium 1 18 mg/kg 0.58 0.23 07/01/2013 14:25 06/27/2013 20:00 7232 751CP1
Silver 2 <0.20 U mg/kg 0.23 0.20 07/01/2013 15:33  06/27/2013 20:00 7232 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0025 J mg/kg 0.0039 0.0018 07/01/2013 14:14 07/01/2013 09:00 7296 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-1 (0-1) Project ID: 0113C129/Background Study
Lab ID: 756370011 Moisture: 18.7% Pace Project No.: 756370
Collected: 06/25/2013 11:50 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 77 mg/kg 0.30 0.12 07/01/2013 14:31  06/27/2013 20:00 7232 75ICP1
Barium 1 126 ma/kg 0.61 0.30 07/01/2013 14:31  06/27/2013 20:00 7232 75ICP1
Cadmium 1 014 mg/kg 0.12 0.024  07/01/2013 14:31  06/27/2013 20:00 7232 75ICP1
Chromium 1 28.0 mg/kg 0.30 0.12 07/01/2013 14:31  06/27/2013 20:00 7232 75ICP1
Lead 1 83 mg/kg 0.24 0.061 07/01/2013 14:31  06/27/2013 20:00 7232 751CP1
Selenium 1 21 mg/kg 0.61 0.24 07/01/2013 14:31  06/27/2013 20:00 7232 751CP1
Silver 2 <0.21 u mg/kg 0.24 0.21 07/01/2013 15:38  06/27/2013 20:00 7232 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.010 mg/kg 0.0041 0.0019 07/01/2013 14:16 07/01/201309:00 7296  75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-1 (1-2) Project ID: 0113C129/Background Study
Lab ID: 756370012 Moisture: 18.7% Pace Project No.: 756370
Collected: 06/25/2013 11:55 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 48 mg/kg 0.31 0.13 07/01/2013 14:36  06/27/2013 20:00 7232 75ICP1
Barium 1 134 mg/kg 0.63 0.31 07/01/2013 14:36  06/27/2013 20:00 7232 751CP1
Cadmium 1 0.15 mg/kg 0.13 0.025  07/01/2013 14:36  06/27/2013 20:00 7232 75ICP1
Chromium 1 29.0 mg/kg 0.31 0.13 07/01/2013 14:36  06/27/2013 20:00 7232 75ICP1
Lead 1 7.7 mg/kg 0.25 0.063 07/01/2013 14:36  06/27/2013 20:00 7232 751CP1
Selenium 1 21 mg/kg 0.63 0.25 07/01/2013 14:36  06/27/2013 20:00 7232 751CP1
Silver 2 <0.21 u mg/kg 0.25 0.21 07/01/2013 15:44  06/27/2013 20:00 7232 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0086 mg/kg 0.0039 0.0018 07/01/2013 14:18 07/01/2013 09:00 7296 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-2 (0-1) Project ID: 0113C129/Background Study
Lab ID: 756370013 Moisture: 15.2% Pace Project No.: 756370
Collected: 06/25/2013 12:25 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 92 mg/kg 0.30 0.12 07/01/2013 14:42  06/27/2013 20:00 7232 75ICP1
Barium 1 135 ma/kg 0.60 0.30 07/01/2013 14:42  06/27/2013 20:00 7232 75ICP1
Cadmium 1 021 mg/kg 0.12 0.024  07/01/2013 14:42  06/27/2013 20:00 7232 75ICP1
Chromium 1 254 mg/kg 0.30 0.12 07/01/2013 14:42  06/27/2013 20:00 7232 75ICP1
Lead 1 85 mg/kg 0.24 0.060 07/01/2013 14:42  06/27/2013 20:00 7232 751CP1
Selenium 1 21 mg/kg 0.60 0.24 07/01/2013 14:42  06/27/2013 20:00 7232 751CP1
Silver 2 <0.20 u mg/kg 0.24 0.20 07/01/2013 15:49  06/27/2013 20:00 7232 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0062 mg/kg 0.0038 0.0017 07/01/2013 14:20 07/01/2013 09:00 7296 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-2 (1-2) Project ID: 0113C129/Background Study
Lab ID: 756370014 Moisture: 14.6% Pace Project No.: 756370
Collected: 06/25/2013 12:30 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 40 mg/kg 0.29 0.12 07/01/2013 14:47  06/27/2013 20:00 7232 75ICP1
Barium 1 103 ma/kg 0.59 0.29 07/01/2013 14:47  06/27/2013 20:00 7232 75ICP1
Cadmium 1 0.19 mg/kg 0.12 0.023  07/01/2013 14:47  06/27/2013 20:00 7232 75ICP1
Chromium 1 243 mg/kg 0.29 0.12 07/01/2013 14:47  06/27/2013 20:00 7232 75ICP1
Lead 1 6.4 mg/kg 0.23 0.059 07/01/2013 14:47  06/27/2013 20:00 7232 751CP1
Selenium 1 18 mg/kg 0.59 0.23 07/01/2013 14:47  06/27/2013 20:00 7232 751CP1
Silver 2 <0.20 U mg/kg 0.23 0.20 07/01/2013 15:55  06/27/2013 20:00 7232 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0052 mg/kg 0.0040 0.0018 07/01/2013 14:22  07/01/201309:00 7296  75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-3 (0-1) Project ID: 0113C129/Background Study
Lab ID: 756370015 Moisture: 15.5% Pace Project No.: 756370
Collected: 06/25/2013 12:45 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 99 mg/kg 0.31 0.12 07/01/2013 16:17  06/27/2013 20:00 7232 75ICP1
Barium 1 120 ma/kg 0.62 0.31 07/01/2013 16:17  06/27/2013 20:00 7232 75ICP1
Cadmium 1 0.28 mg/kg 0.12 0.025  07/01/2013 16:17  06/27/2013 20:00 7232 75ICP1
Chromium 1 231 mg/kg 0.31 0.12 07/01/2013 16:17  06/27/2013 20:00 7232 75ICP1
Lead 1 7.9 mg/kg 0.25 0.062 07/01/2013 16:17  06/27/2013 20:00 7232 751CP1
Selenium 1 20 mg/kg 0.62 0.25 07/01/2013 16:17  06/27/2013 20:00 7232 751CP1
Silver 2 <0.21 u mg/kg 0.25 0.21 07/01/2013 18:55  06/27/2013 20:00 7232 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0075 mg/kg 0.0040 0.0018 07/01/2013 14:29 07/01/2013 09:00 7296 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-3 (1-2) Project ID: 0113C129/Background Study
Lab ID: 756370016 Moisture: 16.5% Pace Project No.: 756370
Collected: 06/25/2013 12:50 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 36 mg/kg 0.29 0.11 07/01/2013 16:22  06/27/2013 20:00 7232 75ICP1
Barium 1 827 ma/kg 0.57 0.29 07/01/2013 16:22  06/27/2013 20:00 7232 75ICP1
Cadmium 1 022 mg/kg 0.11 0.023  07/01/2013 16:22  06/27/2013 20:00 7232 75ICP1
Chromium 1 243 mg/kg 0.29 0.11 07/01/2013 16:22  06/27/2013 20:00 7232 75ICP1
Lead 1 57 mg/kg 0.23 0.057 07/01/2013 16:22  06/27/2013 20:00 7232 751CP1
Selenium 1 17 mg/kg 0.57 0.23 07/01/2013 16:22  06/27/2013 20:00 7232 751CP1
Silver 2 <0.19 u mg/kg 0.23 0.19 07/01/2013 19:01  06/27/2013 20:00 7232 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0048 mg/kg 0.0041 0.0019 07/01/2013 14:31 07/01/2013 09:00 7296 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-4 (0-1) Project ID: 0113C129/Background Study
Lab ID: 756370017 Moisture: 32.4% Pace Project No.: 756370
Collected: 06/25/2013 13:25 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 6.2 mg/kg 0.37 0.15 07/01/2013 16:28  06/27/2013 20:00 7232 75ICP1
Barium 1 119 ma/kg 0.74 0.37 07/01/2013 16:28  06/27/2013 20:00 7232 75ICP1
Cadmium 1 0.23 M1 mg/kg 0.15 0.030  07/01/2013 16:28  06/27/2013 20:00 7232 75ICP1
Chromium 1 209 M1 mg/kg 0.37 0.15 07/01/2013 16:28  06/27/2013 20:00 7232 75ICP1
Lead 1 7.1 M1 mg/kg 0.30 0.074 07/01/2013 16:28 06/27/2013 20:00 7232 751CP1
Selenium 1 20 M1 mg/kg 0.74 0.30 07/01/2013 16:28  06/27/2013 20:00 7232 751CP1
Silver 2 <0.25 U mg/kg 0.30 0.25 07/01/2013 19:06  06/27/2013 20:00 7232 751CP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0047 J mg/kg 0.0052 0.0024 07/01/2013 14:33  07/01/2013 09:00 7296 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-4 (1-2) Project ID: 0113C129/Background Study
Lab ID: 756370018 Moisture: 15.3% Pace Project No.: 756370
Collected: 06/25/2013 13:30 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 1.0 mg/kg 0.30 0.12 07/01/2013 16:33  06/27/2013 20:00 7232 751CP1
Barium 1 943 mg/kg 0.60 0.30 07/01/2013 16:33  06/27/2013 20:00 7232 751CP1
Cadmium 1 021 mg/kg 0.12 0.024  07/01/2013 16:33  06/27/2013 20:00 7232 75ICP1
Chromium 1 183 mg/kg 0.30 0.12 07/01/2013 16:33  06/27/2013 20:00 7232 75ICP1
Lead 1 51 mg/kg 0.24 0.060 07/01/2013 16:33  06/27/2013 20:00 7232 751CP1
Selenium 1 18 mg/kg 0.60 0.24 07/01/2013 16:33  06/27/2013 20:00 7232 751CP1
Silver 2 <0.20 u mg/kg 0.24 0.20 07/01/2013 19:12  06/27/2013 20:00 7232 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0056 mg/kg 0.0040 0.0018 07/01/2013 14:35 07/01/2013 09:00 7296 75HGO1
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-5 (0-1) Project ID: 0113C129/Background Study
Lab ID: 756370019 Moisture: 16.2% Pace Project No.: 756370
Collected: 06/25/2013 13:40 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 54 mg/kg 0.30 0.12 07/01/2013 16:39  06/27/2013 20:00 7232 751CP1
Barium 1 122 mg/kg 0.61 0.30 07/01/2013 16:39  06/27/2013 20:00 7232 751CP1
Cadmium 1 022 mg/kg 0.12 0.024  07/01/2013 16:39  06/27/2013 20:00 7232 75ICP1
Chromium 1 246 mg/kg 0.30 0.12 07/01/2013 16:39  06/27/2013 20:00 7232 75ICP1
Lead 1 75 mg/kg 0.24 0.061 07/01/2013 16:39  06/27/2013 20:00 7232 751CP1
Selenium 1 21 mg/kg 0.61 0.24 07/01/2013 16:39  06/27/2013 20:00 7232 751CP1
Silver 2 <0.21 u mg/kg 0.24 0.21 07/01/2013 19:17  06/27/2013 20:00 7232 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0072 mg/kg 0.0040 0.0018 07/01/2013 14:37 07/01/2013 09:00 7296 75HGO1
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Sample Results

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Client: Southwest Geoscience

Client ID: G-5 (1-2)
Lab ID: 756370020
Collected: 06/25/2013 13:45

Parameters

Moisture: 14.7%

Project ID: 0113C129/Background Study
Pace Project No.: 756370

6010 Metals, Total

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

7471 Mercury
Mercury

Analytical Method: EPA 7471
1 0.0041 mg/kg

Received: 06/26/2013 15:15 Matrix: Solid
DF  Results Qual  Units  MQL SDL Analysis Date Prep Date Batch Instr.
Analytical Method: EPA 6010 Preparation Method: EPA 3050
1 1.9 mg/kg 0.30 0.12  07/01/2013 16:44  06/27/2013 20:00 7232 75ICP1
1 115 mg/kg 0.60 0.30  07/01/2013 16:44  06/27/2013 20:00 7232 75ICP1
1 022 mg/kg 0.12 0.024  07/01/2013 16:44  06/27/2013 20:00 7232 75ICP1
1 235 mg/kg 0.30 0.12  07/01/2013 16:44  06/27/2013 20:00 7232 75ICP1
1 58 mg/kg 0.24 0.060  07/01/2013 16:44  06/27/2013 20:00 7232 751CP1
1 18 mg/kg 0.60 0.24 07/01/2013 16:44  06/27/2013 20:00 7232 751CP1
2 <020 U mg/kg 0.24 0.20  07/01/2013 19:23  06/27/2013 20:00 7232 75ICP1

Preparation Method: EPA 7471
0.0039 0.0018 07/01/2013 14:39  07/01/2013 09:00 7296 75HGO01

07/03/2013 17:00:18
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Sample Results

Client: Southwest Geoscience

Client ID: G-11 Project ID: 0113C129/Background Study
Lab ID: 756370021 Moisture: 16.3% Pace Project No.: 756370
Collected: 06/25/2013 00:00 Received: 06/26/2013 15:15 Matrix: Solid

Parameters DF Results Qual  Units MQL SDL Analysis Date Prep Date Batch Instr.
6010 Metals, Total Analytical Method: EPA 6010 Preparation Method: EPA 3050

Arsenic 1 83 M1 mg/kg 0.30 0.12 07/02/2013 12:40  07/01/2013 14:41 7333 75ICP1
Barium 1 120 ma/kg 0.61 0.30 07/02/2013 12:40  07/01/2013 14:41 7333 75ICP1
Cadmium 1 0.24 M1 mg/kg 0.12 0.024  07/02/2013 12:40  07/01/2013 14:41 7333 75ICP1
Chromium 1 26.2 M1 mg/kg 0.30 0.12 07/02/2013 12:40  07/01/2013 14:41 7333 75ICP1
Lead 1 82 M1 mg/kg 0.24 0.061 07/02/2013 12:40  07/01/2013 14:41 7333 75ICP1
Selenium 1 21 M1 mg/kg 0.61 0.24 07/02/2013 12:40  07/01/2013 14:41 7333 75ICP1
Silver 2 <0.21 UM1 mglkg 0.24 0.21 07/02/2013 12:47  07/01/2013 14:41 7333 75ICP1
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471

Mercury 1 0.0095 mg/kg 0.0041 0.0019 07/01/2013 14:56 07/01/201309:00 7317  75HGO1
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Pace Analytical Services, Inc.

QU al Ity Control 400 W. Bethany Drive, Suite 190

Allen, TX 75013
(972) 727-1123

Batch: 7232
Method: EPA 6010
Prep Method: EPA 3050

Pace Project No.: 756370
Instrument ID: 75ICP1

Blank: 29111
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Arsenic 1 U <0.10 mg/kg 0.25 0.10 07/01/2013 12:06 06/27/2013 20:00
Barium 1 U <0.25 mg/kg 0.50 0.25 07/01/2013 12:06 06/27/2013 20:00
Cadmium 1 U <0.020 mg/kg 0.10 0.020 07/01/2013 12:06 06/27/2013 20:00
Chromium 1 U <0.10 mg/kg 0.25 0.10 07/01/2013 12:06 06/27/2013 20:00
Lead 1 J 0.13 mg/kg 0.20 0.050 07/01/2013 12:06 06/27/2013 20:00
Selenium 1 U <0.20 mg/kg 0.50 0.20 07/01/2013 12:06 06/27/2013 20:00
Silver 1 U <0.085 mg/kg 0.10 0.085 07/01/2013 12:06 06/27/2013 20:00

Laboratory Control Sample: 29112

Spk LCS LCS % Rec LCS

Parameters Amt Result Units %Rec Limits Quals
Arsenic 50 45.6 mg/kg 91 80-120
Barium 50 48.0 mg/kg 96 80-120
Cadmium 50 455 mg/kg 91 80-120
Chromium 50 50.0 mg/kg 100 80-120
Lead 50 48.2 mg/kg 96 80-120
Selenium 50 44.4 mg/kg 89 80-120
Silver 25 22.5 mg/kg 90 80-120

Matrix Spike: 29113 Matrix Spike Duplicate: 29114

Original for Sample: Project sample G-7 (1-2)
Original MS  MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Arsenic 4.1 57.5 57.5 42.4 41.7 mg/kg 67 65 75-125 2 20 M1
Barium 97.4 57.5 57.5 141 136 mg/kg 75 67 75-125 3 20 M1
Cadmium 0.22 57.5 57.5 38.7 38.4 mg/kg 67 66 75-125 1 20 M1
Chromium 27.0 57.5 57.5 64.0 63.9 mg/kg 64 64 75-125 0 20 M1
Lead 7.1 57.5 57.5 38.4 38.1 mg/kg 54 54 75-125 1 20 M1
Selenium 1.8 57.5 57.5 39.5 39.1 mg/kg 65 65 75-125 1 20 M1
Silver <0.098 28.7 28.7 20.1 20.0 mg/kg 70 69 75-125 1 20 M1

Matrix Spike: 29115 Matrix Spike Duplicate: 29116

Original for Sample: Project sample G-4 (0-1)
Original MS MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Arsenic 6.2 70.5 69.9 594 64.7 mg/kg 76 84 75-125 9 20
Barium 119 70.5 69.9 192 193 mg/kg 103 105 75-125 0 20
Cadmium 0.23 70.5 69.9 52.6 51.8 mg/kg 74 74 75-125 2 20 M1
Chromium 20.9 70.5 69.9 73.4 72.0 mg/kg 75 73 75-125 2 20 M1
Lead 7.1 70.5 69.9 50.7 50.3 mg/kg 62 62 75-125 1 20 M1
Selenium 2.0 70.5 69.9 53.9 53.2 mg/kg 74 73 75-125 1 20 M1
Silver <0.12 35.2 34.9 275 27.0 mg/kg 78 77 75-125 2 20

07/03/2013 17:00:19
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Quality Control

Batch: 7333
Method: EPA 6010
Prep Method: EPA 3050

Pace Project No.: 756370
Instrument ID: 75ICP1

Blank: 29456
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Arsenic 1 U <0.10 mg/kg 0.25 0.10 07/02/2013 12:03 07/01/2013 14:41
Barium 1 U <0.25 mg/kg 0.50 0.25 07/02/2013 12:03 07/01/2013 14:41
Cadmium 1 U <0.020 mg/kg 0.10 0.020 07/02/2013 12:03 07/01/2013 14:41
Chromium 1 U <0.10 mg/kg 0.25 0.10 07/02/2013 12:03 07/01/2013 14:41
Lead 1 U <0.050 mg/kg 0.20 0.050 07/02/2013 12:03 07/01/2013 14:41
Selenium 1 U <0.20 mg/kg 0.50 0.20 07/02/2013 12:03 07/01/2013 14:41
Silver 1 U <0.085 mg/kg 0.10 0.085 07/02/2013 12:03 07/01/2013 14:41

Laboratory Control Sample: 29457

Spk LCS LCS % Rec LCS

Parameters Amt Result Units %Rec Limits Quals
Arsenic 50 40.5 mg/kg 81 80-120
Barium 50 43.1 mg/kg 86 80-120
Cadmium 50 40.6 mg/kg 81 80-120
Chromium 50 43.6 mg/kg 87 80-120
Lead 50 43.5 mg/kg 87 80-120
Selenium 50 40.0 mg/kg 80 80-120
Silver 25 20.6 mg/kg 82 80-120

Matrix Spike: 29460 Matrix Spike Duplicate: 29461

Original for Sample: Batch sample 756367001
Original MS  MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Arsenic <0.097 48.5 48.5 44.6 42.8 mg/kg 92 88 75-125 4 20
Barium <0.24 48.5 48.5 46.5 447 mg/kg 96 92 75-125 4 20
Cadmium <0.019 48.5 48.5 43.6 42.0 mg/kg 90 87 75-125 4 20
Chromium <0.097 48.5 48.5 47.9 45.9 mg/kg 99 95 75-125 4 20
Lead <0.049 48.5 48.5 46.5 44.6 mg/kg 96 92 75-125 4 20
Selenium <0.19 48.5 48.5 44.7 429 mg/kg 91 88 75-125 4 20
Silver <0.083 243 24.3 21.2 20.5 mg/kg 87 85 75-125 3 20

Matrix Spike: 29458 Matrix Spike Duplicate: 29459

Original for Sample: Project sample G-11
Original MS  MSD MS MSD MS MSD % Rec Max

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Arsenic 8.3 58 58.5 43.0 42.9 mg/kg 60 59 75-125 0 20 M1
Barium 120 58 58.5 164 164 mg/kg 77 76 75-125 0 20
Cadmium 0.24 58 58.5 39.2 39.3 mg/kg 67 67 75-125 0 20 M1
Chromium 26.2 58 58.5 66.5 66.5 mg/kg 69 69 75-125 0 20 M1
Lead 8.2 58 58.5 39.3 39.5 mg/kg 54 53 75-125 0 20 M1
Selenium 2.1 58 58.5 40.3 40.5 mg/kg 66 66 75-125 1 20 M1
Silver <0.10 29 29.3 20.4 20.5 mg/kg 70 70 75-125 0 20 M1

07/03/2013 17:00:19
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Quality Control

Batch: 7296
Method: EPA 7471
Prep Method: EPA 7471

Pace Project No.: 756370
Instrument ID: 75HGO01

Blank: 29338
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Mercury 1 u <0.0016 mg/kg 0.0035 0.0016 07/01/2013 13:39 07/01/2013 09:00
Laboratory Control Sample: 29339
Spk LCS LCS % Rec LCS
Parameters Amt Result Units %Rec Limits Quals
Mercury 0.05 0.052 mg/kg 104 85-115
Matrix Spike: 29340 Matrix Spike Duplicate: 29341
Original for Sample: Project sample G-7 (1-2)
Original MS  MSD MS MSD MS MSD % Rec Max
Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Mercury 0.0039 0.053 0.055 0.057 0.061 mg/kg 100 102 70-130 5 20
Matrix Spike: 29342 Matrix Spike Duplicate: 29343
Original for Sample: Project sample G-4 (0-1)
Original MS  MSD MS MSD MS MSD % Rec Max
Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rrpp Quals
Mercury 0.0047J 0.068 0.071 0.073 0.076 mg/kg 99 101 70-130 5 20

07/03/2013 17:00:19
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i Pace Analytical Services, Inc.
QU al Ity Control 400 W. Bethany Drive, Suite 190

Allen, TX 75013
(972) 727-1123

Batch: 7317 Pace Project No.: 756370
Method: EPA 7471 Instrument ID: 75HGO01
Prep Method: EPA 7471

Blank: 29415
Parameters Dilution Quals Result Units MQL SDL Analysis Date Prep Date
Mercury 1 u <0.0016 mg/kg 0.0035 0.0016 07/01/2013 14:41 07/01/2013 09:00

Laboratory Control Sample: 29416

Spk LCS LCS % Rec LCS

Parameters Amt Result Units %Rec Limits Quals

Mercury 0.05 0.054 mg/kg 107 85-115

Matrix Spike: 29417 Matrix Spike Duplicate: 29418
Original for Sample: Batch sample 756333001
Original MS  MSD MS MSD MS MSD % Rec ax

Parameters Result Spk  Spk Result Result  Units %Rec  %Rec Limits RPD Rpp Quals
Mercury 0.020 0.055 0.05 0.074 0.069 mg/kg 98 98 70-130 6 20

07/03/2013 17:00:19
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Unadjusted MQL Summary

Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190

Allen, TX 75013
(972) 727-1123

Pace Project No.: 756370

Analyte Method Unadjusted MQL Reporting Units
Arsenic EPA 6010 0.25 mg/kg
Barium EPA 6010 0.50 mg/kg
Cadmium EPA 6010 0.10 mg/kg
Chromium EPA 6010 0.25 mg/kg
Lead EPA 6010 0.20 mg/kg
Selenium EPA 6010 0.50 mg/kg
Silver EPA 6010 0.10 mg/kg
Mercury EPA 7471 0.0035 mg/kg
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Pace Analytical Services, Inc.
400 W. Bethany Drive, Suite 190
Allen, TX 75013

(972) 727-1123

Definitions/Qualifiers

Pace Project No.: 756370

DEFINITIONS
DF Dilution Factor
J Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
U Indicates the compound was analyzed for, but not detected.

SDL  Sample Detection Limit
MQL Method Quantitation Limit

LCS(D) Laboratory Control Sample (Duplicate)

MS(D) Matrix Spike (Duplicate)
DUP  Sample Duplicate
RPD Relative Percent Difference
TNl The Nelac Institute

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

ANALYTE QUALIFIERS
M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

07/03/2013 17:00:19
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TRRP LABORATORY REVIEW CHECKLIST

Laboratory

Pace Analytical Services, Inc. LRC Date: [07/03/2013

Project Name:

0113C129/Background Study Laboratory Job Number: |756370

Reviewer Name:

Shelly Connelly

Prep Batch Number(s): [See exception report.

#l

A2

Description

Yes

No

NA3

NR*

ER #°

R1

Ol

IChain-of-custody (C-O-C)

Did samples meet the laboratory's standard conditions of sample acceptability upon receipt?

ere all departures from standard conditions described in an exception report?

R2

Ol

ISample and quality control (QC) identification

Are all field sample ID numbers cross-referenced to the laboratory ID numbers?

x

Are all laboratory ID numbers cross-referenced to the corresponding QC data?

x

R3

Ol

Test reports

ere all samples prepared and analyzed within holding times?

Other than those results < MQL, were all other raw values bracketed by calibration standards?

ere calculations checked by a peer or supervisor?

ere all analyte identifications checked by a peer or supervisor?

ere sample detection limits reported for all analytes not detected?

ere all results for soil and sediment samples reported on a dry weight basis?

ere % moisture (or solids) reported for all soil and sediment samples?

XX [X[X]X] X [X

ere bulk soils/solids samples for volatile analysis extracted with methanol per SW846 Method
5035?

If required for the project, are TICs reported?

R4

Surrogate recovery data

ere surrogates added prior to extraction?

ere surrogate percent recoveries in all samples within the laboratory QC limits?

R5

Ol

ITest reports/summary forms for blank samples

ere appropriate type(s) of blanks analyzed?

ere blanks analyzed at the appropriate frequency?

ere method blanks taken through the entire analytical process, including preparation and, if
applicable, cleanup procedures?

ere blank concentrations < MQL?

X | X | XX

R6

Ol

Laboratory control samples (LCS):

ere all COCs included in the LCS?

as each LCS taken through the entire analytical procedure, including prep and cleanup steps?

ere LCSs analyzed at the required frequency?

ere LCS (and LCSD, if applicable) %Rs within the laboratory QC limits?

Does the detectability check sample data document the laboratory's capability to detect the COCs
at the MDL used to calculate the SDLs?

X O[X[X] X [X

as the LCSD RPD within QC limits?

R7

Ol

Matrix spike (MS) and matrix spike duplicate (MSD) data

ere the project/method specified analytes included in the MS and MSD?

x

ere MS/MSD analyzed at the appropriate frequency?

ere MS (and MSD, if applicable) %Rs within the laboratory QC limits?

R7.3

ere MS/MSD RPDs within laboratory QC limits?

R8

Ol

Analytical duplicate data

ere appropriate analytical duplicates analyzed for each matrix?

ere analytical duplicates analyzed at the appropriate frequency?

x

ere RPDs or relative standard deviations within the laboratory QC limits?

R9

Ol

Method quantitation limits (MQLS):

Are the MQLs for each method analyte included in the laboratory data package?

Do the MQLs correspond to the concentration of the lowest non-zero calibration standard?

IAre unadjusted MQLs and DCSs included in the laboratory data package?

R10

Ol

Other problems/anomalies

Are all known problems/anomalies/special conditions noted in this LRC and ER?

X

as applicable and available technology used to lower the SDL to minimize the matrix
interference effects on the sample results?

X

Is the laboratory NELAC-accredited under the Texas Laboratory Accreditation Program for the

analytes, matrices, and methods associated with this laboratory data package?

X

ar N

Items identified by the letter "R" must be included in the laboratory in the laboratory data package submitted in the TRRP-required reports(s). ltems identified by the
letter "S" should be retained and made available upon request for the appropriate retention period;

O = Organic analyses; | = inorganic analysises (and general chemistry, when applicable);

NA = Not applicable;

NR = Not reviewed;

ER# = Exception Report identification number (an Exception Report should be completed for an item if "NR" or "No" is checked).
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TRRP LABORATORY REVIEW CHECKLIST

Laboratory |Pace Analytical Services, Inc. LRC Date: |07/03/2013
Project Name: |0113C129/Background Study Laboratory Job Number: | 756370
Reviewer Name: |Shelly Connelly Prep Batch Number(s): [See exception report.
#! A2 Description Yes | No | NA® | NR* [ER#°
S1 Ol Initial calibration (ICAL)
ere response factors and/or relative response factors for each analyte within QC limits? X
ere percent RSDs or correlation coefficient criteria met? X
as the number of standards recommended in the method used for all analytes? X
ere all points generated between the lowest and highest standard used to calculate the curve? X
IAre ICAL data available for all instruments used? X
Has the initial calibration curve been verified using an appropriate second source standard? X
s ol Initial and continuing calibration verification (ICCV and CCV) and continuing calibration
blank (CCB):
as the CCV analyzed at the method-required frequency? X
ere precent differences for each analyte within the method-required QC limits? X
as the ICAL curve verified for each analyte? X
as the absolute value of the analyte concentration in the inorganic CCB < MDL? X
S3 | (©) Mass spectral tuning
as the appropriate compound for the method used for tuning? X
ere ion abundance data within the method-required QC limits? X
S4 | (@) Internal standards (IS)
ere IS area counts and retention times within the method-required QC limits? X
S5 | Ol |Raw data (NELAC Section 5.5.10)
ere the raw data (for example, chromatograms, spectral data) reviewed by an analyst? X
ere data associated with manual integrations flagged on the raw data? X
S6 | (@) Dual column confirmation
Did dual column confirmation results meet the method-required QC? X
S7 | (e} ITentatively identified compounds (TICs)
If TICs were requested, were the mass spectra and TIC data subject to appropriate checks? X
S8 | | Interference Check Sample (ICS) results
ere percent recoveries within method QC limits? X
S9 | | Serial dilutions, post digestion spikes, and method of standard additions
ere percent differences, recoveries, and the linearity within the QC limits specified in the X
method?
S10 | Ol Method detection limit (MDL) studies
as a MDL study performed for each reported analyte? X
Is the MDL either adjusted or supported by the analysis of DCSs? X
S11 | Ol Proficiency test reports
as the laboratory's performance acceptable on the applicable proficiency tests or evaluation X
studies?
S12 | Ol IStandards documentation
Are all standards used in the analyses NIST-traceable or obtained from other appropriate X
sources?
S13 | Ol ICompound/analyte identification procedures
IAre the procedures for compound/analyte identification documented? X
S14 | Ol Demonstration of analyst competency (DOC)
as DOC conducted consistent with NELAC Chapter 5? X
Is documentation of the analyst's competency up-to-date and on file? X
S15 | Ol \Verification/validation documentation for methods (NELAC Chapter 5)
Are _aII the methods used to generate the data documented, verified, and validated, where X
applicable?
S16 | Ol Laboratory standard operating procedures (SOPSs)
IAre laboratory SOPs current and on file for each method performed? X
1. Items identified by the letter "R" must be included in the laboratory in the laboratory data package submitted in the TRRP-required reports(s). ltems identified by the
letter "S" should be retained and made available upon request for the appropriate retention period;
2. O =Organic analyses; | = inorganic analysises (and general chemistry, when applicable);
3. NA = Not applicable;
4. NR = Not reviewed;
5. ER# = Exception Report identification number (an Exception Report should be completed for an item if "NR" or "No" is checked).
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TRRP LABORATORY REVIEW CHECKLIST

Laboratory

Pace Analytical Services, Inc.

LRC Date:

07/03/2013

Project Name:

0113C129/Background Study

Laboratory Job Number:

756370

Reviewer Name:

Shelly Connelly

Prep Batch Number(s):

7232,7239,7241,7296,7303,7317,7333

ER #! Description
R7.3 MS Sample #29113: Arsenic 67% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #29113: Cadmium 67% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #29113: Chromium 64% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #29113: Lead 54% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #29113: Selenium 65% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #29113: Silver 70% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #29115: Cadmium 74% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #29115: Lead 62% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #29115: Selenium 74% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #29458: Arsenic 60% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #29458: Cadmium 67% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #29458: Calcium -549% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #29458: Chromium 69% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #29458: Lead 54% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #29458: Selenium 66% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MS Sample #29458: Silver 70% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29114: Arsenic 65% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29114: Barium 67% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29114: Cadmium 66% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29114: Chromium 64% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29114: Lead 54% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29114: Selenium 65% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29114: Silver 69% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29116: Cadmium 74% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29116: Chromium 73% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29116: Lead 62% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29116: Selenium 73% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29459: Arsenic 59% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29459: Cadmium 67% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29459: Chromium 69% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29459: Lead 53% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29459: Selenium 66% spike recovery outside laboratory QC limit of 75-125%.
R7.3 MSD Sample #29459: Silver 70% spike recovery outside laboratory QC limit of 75-125%.

1. ER# = Exception Report identification number (an Exception Report should be completed for an item if "NR" or "No" is checked).
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» Sample Condition Upon Receipt
/FaceAnaiytical  Client Name: Sou Yot G0 Pace#: S (0350
Courier: [ | Fed Ex [ ]UPS [_lusps K]CIient Ulcourier []Lso 1 Pace Other
Tracking #:

Custody Seal on Cooler/Box Present: Eyes [no Seals intact: ,ﬁyes Mo [ NA

Packing Material: [ |Bubble Wrap [ ]Bubble Bags EN’one [lother

Thermometer Used IR-02 Type of lc@ Blue None 5@ Samples on ice, cooling process has begun

Cooler Temperature [_{‘(30 ¢

Ice Visible in Sample Containers: H yes [} no
(Corrected, if applicable)

Date and m3
Temp should be above freezing to 6°C Comments:

conten

Chain of Custody Present: Ifes CNo CINA |1,
Chain of Custody Filled Out; Bfes Do DOalo.
Chain of Custody Relinquished: l](‘?es CINe  CINA | 3.
Sampler Name & Signature on COC: Blyes [ONo [OINAL4.
Short Hold Time Analysis (<72hr): OYes o [INA|5.
Rush Turn Around Time Requested: Clves G(\@ Na |6,
Containers Intact: , *ﬂYes CNo  OONA|7.
Sample Labels match COC: tE'iY,es ONo  [CIN/A (8.
-Includes date/time/ID/Analysis
All containers needing acid/base pres. have been checked? Clves [INo WA 9 circle) HNO3 H2S04 NaOH Hel
exceptions: VOA, coliform, O&G If applicable see below.
Eomoance i eanmemmmanaston, 11 P Dves Do Aoy o
Potassium lodide strip lot #:
Lead Acetate strip lot #:
Headspace in VOA Vials ( >6mm): Cyes [No g&/A 10.
Trip Blank Present; Cyes [No 6@ 1,
Trip Blank Custody Seals Present Oves CINo
Samples Arrived within Hold Time: Aves ONo [CNA|12.
Sufficient Volume: bliZ{es ONo [ONAL13,
Correct Containers Used: E’Kfes ONo  OINA [14.
Client Notification/ Resolution:
Person Contacted: Date/Time:
Comments/ Resolution:
Project Manager Review: ; /j}r(/ Date: G elr— /3

F-DAL-C-001rev.00 11-5-2012
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APPENDIX E

Memorandum - Background Surface Soil
Cconcentrations for Metals in Frisco, TX -
ToxStrategies, Inc., Dated March 3, 2014



Tox

I[nnovative solutions
Sound science

J. Andrew Tachovsky, P.E.
Toxstrategies, Inc.

9390 Research Blvd #250
Austin, TX 78759

Kerry Russell

Russell & Rodriguez, LLP
1633 Williams Drive
Building 2, Suite 200
Georgetown, TX 78628

March 3, 2014

Memorandum re: Background surface soil concentrations for metals in Frisco, TX
Attached is a description of the analyses performed by ToxStrategies to estimate
background soils concentrations based on sampling conducted in Frisco, TX. Results are
provided in the associated tables. If you have any questions about the analysis, please do

not hesitate to contact me at (512) 791-7576, or by email at
atachovsky@toxstrategies.com.

Sincerely,
L C o (oo ¢
f&“\o@\%d ( J~enJS( 17

J. Andrew Tachovsky, P.E.
Numerical Analysis Practice Leader

ToxStrategies, Inc. 3420 Executive Center Drive, Suite 114, Austin, TX 78731
Office (512) 382-9830 + Fax (512) 382-6945 - www.toxstrategies.com



Background surface soil concentrations for metals in
Frisco, TX

1.0 Background

Soil sampling was conducted to characterize background concentrations for the eight
Resource Conservation and Recovery Act (RCRA) metals (arsenic, barium, cadmium,
chromium, lead, mercury, selenium, and silver) in surface and near-surface soil within the
City of Frisco, TX. For the purposes of this study, background is defined as naturally
occurring soil concentrations that are not impacted by human activities such as farming,
construction, or industrial activities; in particular outside of the suspected range of
potential effects of the former Exide Technologies, Inc. facility located at 7471 South 5™
street, Frisco, TX.

To this end, Southwest Geosciences (SWG) collected soil samples from relatively
undisturbed areas in City of Frisco (or City of Frisco affiliate) owned property to the
northeast, north and northwest of the former Exide facility, at least 3.0 miles in distance
from the former facility. The following 7 locations were targeted for the analysis:

* Property near the southwest corner of US Highway 380 and the Dallas North
Tollway (owned by Frisco Economic Development)

* Northwest Community Park located on the northeast quadrant of Panther Creek
Parkway and Teel Parkway

* Northeast Community Park located on the northeast quadrant of Honey Grove
Drive and Tyler Drive

* Near the intersection of Eldorado Parkway and Independence Parkway

* Near the intersection of Rolater Drive and Independence Parkway

* Near the south end of Teel Boulevard north of Stewart Creek

* Proposed City Park north of Lebanon Road near B.F. Phillips Community Park

Ten discrete cores were collected at each undisturbed area, two depths from each core (0-
1 ft and 1-2 ft) for a total of 20 samples per undisturbed area. As the focus of this
analysis is background soil concentrations in surface soils, only samples from 0-1 foot
depth were used. Based on the analytical results, ToxStrategies proposed to conduct the
following three steps to determine background concentrations for each of the 8 RCRA
metals:

1. Evaluate the samples from each undisturbed area for outliers relative to the site
mean

2. Evaluate the data across the 7 undisturbed areas to determine if the data are
suitable for aggregation

3. Calculation of statistics and intervals given the findings in Step 2

ToxStrategies, Inc. 3420 Executive Center Drive, Suite 114, Austin, TX 78731
Office (512) 382-9830 + Fax (512) 382-6945 - www.toxstrategies.com



2.0 Evaluation of results
Soil sampling analysis results were provided to ToxStrategies by SWG in July 2013.
These data were processed and evaluated according to the steps indicated above.

2.1 Evaluation of outliers

As mentioned above, sampling locations were selected, to the extent practical, in areas
that were not impacted by farming, construction, and industry. However, perfect site
history was not available for each sample location. It was possible that soil may have
been impacted by human activities, replaced with soil from another location, or amended
with soil or additives (e.g., fertilizers) to achieve certain characteristics. As such, an
evaluation of outliers was conducted. Any samples that were identified as outliers were
eliminated from background soil concentration calculations.

The Bonferroni-adjusted outlier test was conducted to establish whether any samples
within each site are outliers relative to the site mean. Due to the skewed nature of the
data, a lower alpha (0.001) was used as a criterion. Smoothed density plots and
distributional metrics (e.g., skewness, kurtosis) were examined as additional evidence of
outliers. The results of this evaluation indicated that there were no outliers for arsenic,
chromium, mercury, selenium or silver. There was one outlier for barium (sample C-1,
251 mg/kg), three outliers for cadmium (samples E-5, 1.7 mg/kg, E-10, 1.3 mg/kg, and
E-8, 1.1 mg/kg), and two outliers for lead (samples E-5, 30 mg/kg and E-10, 24.6 mg/kg).
In all cases, outliers were samples with concentrations that were much higher than the
expected range given the distribution of samples. Table 1 below shows the Bonferroni-
adjusted p values for the outlier test and the associated sample in parenthesis; a p-value
below 0.001 indicates the presence of an outlier.

Table 1: Outlier test results

Chemical Bonferroni p value(s)
Arsenic 0.059
Barium 6.5 E-06 (C-1)

1.6 E-13 (E-5)
Cadmium 1.1 E-07 (E-10)

1.0 E-07 (E-8)
Chromium 0.075

7.1 E-07 (E-5
Lead 4.2 E-06 (53-10))
Mercury 0.011
Selenium NA*
Silver NA*

* 50% below detection limits

ToxStrategies, Inc. 3420 Executive Center Drive, Suite 114, Austin, TX 78731
Office (512) 382-9830 + Fax (512) 382-6945 - www.toxstrategies.com



2.2 Evaluation of homogeneity and normality/lognormality

Data were evaluated across the 7 undisturbed areas to determine if the data are suitable
for aggregation. The log-rank test was used to evaluate the differences in Kaplan-Meier
(KM) estimated cumulative density functions (CDFs) across the 7 undisturbed areas to
determine if there are general differences in the CDFs from area to area. Standard
variance homogeneity tests were conducted using the KM estimates of mean and variance
at each site. The results of the tests indicate statistically different means and variances
among the different undisturbed areas for arsenic, cadmium, chromium, mercury,
selenium, and silver. For barium and lead the means were statistically different, while
the variances were similar. The results of this test indicate that the sampled areas are
generally heterogeneous in nature.

We conducted the Shapiro-Wilk test of normality on the samples for each chemical to
assess whether the samples were normally distributed, and on the log transformed
samples to assess whether the samples were lognormally distributed. Although the
lognormal was a reasonably good fit for arsenic and mercury, in general neither the
normal or the lognormal distributions characterized these data. The results are shown in
Table 2 below, where higher p values (i.e., closer to 1) indicate better fit.

Table 2: Normal and lognormal fit test results

Chemical Test of normality Test of lognormality
Arsenic 0.35 0.64
Barium 0.0001 0.0005
Cadmium 0.002 0.000008
Chromium 0.0005 0.03
Lead 0.001 0.064
Mercury 0.02 0.794
Selenium NA* NA*

Silver NA* NA*

* 50% below detection limits

Overall, the results indicate that the data do not generally fit classic distributions and are
not homogenous. Accordingly, if they are to be aggregated, they should be aggregated
using non-parametric methods without implicit distributional assumptions (normal or
lognormal). Because the data are statistically heterogeneous, the appropriateness of
aggregating them rests on a determination of whether the samples can be deemed to be
reasonably representative of the background in this geographic area. If they are
representative, then they can be aggregated to provide a composite assessment of the
background even though they demonstrate heterogeneity and lack of fit to standard
distributions.

2.3 Calculation of statistics and intervals
Standard formulas for computing prediction limits are widely known (e.g., Luko and
Neubauer, 2011 which describes ASTM methodology) and are usually based on normal

ToxStrategies, Inc. 3420 Executive Center Drive, Suite 114, Austin, TX 78731
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or lognormal distribution assumptions. Those formulas are not applicable in this context
for two reasons. First, the concentrations of compounds across the background samples
are highly skewed and are significantly non-normal according to the Shapiro-Wilk test
(Shapiro & Wilk, 1965). Second, many compounds had significant numbers of samples
below detection limits. These two factors necessitated the use of non-parametric Kaplan-
Meier estimation as the basis for assessing the distribution of background samples.

We calculated prediction limits and associated tolerance limits via non-parametric
Kaplan-Meier estimation, as implemented in the survival library within the R statistical
software environment (R Core Team, 2013). For the purposes of this evaluation, the
following definitions were used to be consistent with the EPA (Schumacher et al., EPA,
2007):

* Confidence Interval: the proportion of samples of a given size that may be
expected to contain the true mean. That is, for a 95 % confidence interval, if many
samples are collected and the confidence interval computed, in the long run about
95 % of these intervals would contain the true mean.

* Prediction Limit: The limit (based upon historical data) below which a newly and
independently obtained site observation of the predicted variable (often labeled as
a future observation) falls with a given probability (or confidence coefficient).

* Tolerance Limit: A confidence limit on a percentile of the population rather than a
confidence limit on the mean. For example, a 95 percent one-sided TL for 95
percent coverage represents the value below which 95 percent of the population
values are expected to fall with 95 percent confidence. In other words, a 95%
UTL with coverage coefficient 95% represents a 95% upper confidence limit for
the 95th percentile.

Table 3 shows the mean and median (50" percentile) estimates of central tendency, and
the 75%, 95%, and 99% upper prediction limits. A single new sample of each compound
obtained under similar circumstances would be expected to fall below the listed
prediction limit values with the stated level of confidence. In this case, the UPL
corresponds to the percentile points on the non-parametric distribution estimated via
Kaplan-Meier rather than those same points on an assumed normal (or lognormal)
distribution with a given mean (or log mean) and standard deviation (or log standard
deviation) estimated from the data, but their meaning and use is exactly the same.

Table 3: Summary statistics and interval calculations

Statistic As Ba |Cd| Cr | Pb Hg Se Ag
Number of samples 70 70 70 | 70 70 70 70 70
Number of detects 70 70 64 | 70 70 70 30 28
Min 3.6 77 10.0 157 ] 6.8 |0.005| 0.21 | 0.096
Max 11.4 | 251 | 1.7 | 56.4 | 30.0 | 0.033 | 3.50 | 1.500
Mean 6.7 [ 1245103279 |11.5] 00 | 09 | 0.2

ToxStrategies, Inc. 3420 Executive Center Drive, Suite 114, Austin, TX 78731
Office (512) 382-9830 + Fax (512) 382-6945 - www.toxstrategies.com



95% UCL on the mean 7.1 | 131.7]1 04 |29.7 {124 | 0.0 1.1 0.3
Median 6.4 120 | 0.3 | 274 | 11.1 | 0.013 | 0.11 | 0.150
95% UTL on the
median 6.8 129 | 0.3 | 287 | 11.9 | 0.015| 0.97 | 0.270
75" percentile (75%
UPL) 7.6 137 |1 03 | 30.8 | 12.8 |0.016 | 1.90 | 0.360
95% UTL on 75"
percentile 8.6 161 | 0.4 | 32.7 | 13.7 1 0.019 | 2.10 | 0.440
95™ percentile (95%
UPL) 9.5 179 | 0.5 | 48.5 | 17.0 | 0.021 | 3.00 | 0.870
95% UTL on 95th ok sk sk ok ok sk ok sk
percentile
99™ percentile (95%
UPL) 114 ] 251 | 1.7 | 56.4 | 30.0 | 0.033 | 3.50 | 1.500
95% UTL on 99th ok sk sk ok ok sk ok sk
percentile

** Could not be estimated from the data

The 95% upper confidence limit on the mean is shown, as are the 95% tolerance limits on
the percentile-based prediction limit values. These values reflect the uncertainty
associated with the mean value itself and/or with the prediction limit values themselves.
Note that mathematically a tolerance limit is identical to a confidence limit (this can be
seen in the EPA’s definition of tolerance limit), but the EPA makes a labeling distinction
between the two and we have followed the EPA’s nomenclature. There were insufficient
data to allow the calculation of tolerance limits in association with the 95% and 99%
prediction limit values.
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EXECUTIVE SUMMARY

Lowering the Federal standard for arsenic in drinking water from 50 ug/L to 10 ug/L, results
in much more widespread arsenic contamination in groundwater in Texas. The objectives of this
study were to (1) determine the distribution of arsenic in Texas groundwater; (2) assess the
potential of past application of arsenical pesticides as a source of arsenic in groundwater in the
southern High Plains and southwestern Gulf Coast; (3) evaluate the role of phosphate fertilizers
in mobilizing arsenic; and (4) assess geologic sources of arsenic in Texas. The study focused
on geographic areas of domestic drinking water wells affected by high arsenic levels.

The Bureau of Economic Geology (BEG) conducted a number of tasks to accomplish the
above obijectives. (1) Groundwater arsenic concentrations in surrounding states were reviewed
and research related to elevated arsenic studies in the US was evaluated. (2) Potential
anthropogenic sources of arsenic, such as arsenical pesticides in the southern High Plains and
the southwestern Gulf Coast, were examined using GIS overlay analyses and soil sampling. (3)
Potential geologic sources of elevated arsenic concentrations in groundwater were evaluated in
the southern High Plains and southwestern Gulf Coast using relationships between arsenic
concentrations and different geologic units. Relationships between arsenic concentrations and
other ions, particularly oxyanions, were evaluated using existing databases (TWDB, NURE, and
TCEQ) to assess sources of arsenic. The impact of different redox conditions on the distribution
of arsenic was examined. Limited additional groundwater sampling was conducted in Duval
County in the Gulf Coast.

Arsenic contamination is widespread in surrounding states, particularly New Mexico where
16% of wells exceed the MCL (10 ug/L). Arsenic contamination is focused in the Middle Rio
Grande Basin and is attributed to desorption of arsenic from iron oxyhydroxides. Only 5% of
wells in Oklahoma had arsenic levels exceeding the MCL. Contamination is found primarily in
central Okalhoma in Permian formations where arsenic is found in iron oxide coatings and is
desorbed under high pH. Arsenic contamination in Arkansas represented 8% of the wells and is
found in alluvial aquifers in eastern Arkansas. Arsenic is associated with iron oxide coatings and
is released by reductive dissolution of iron oxides. Arsenic contamination in Louisiana is limited.

Groundwater arsenic contamination is widespread in Texas. Approximately 6% of wells
exceed the MCL of 10 ug/L. Contamination is focused in the southern High Plains (32% of wells
exceed than the MCL) and the southwestern Gulf Coast (29% of wells exceed than the MCL).

Southern High Plains

The southern High Plains (SHP) was subdivided into two areas: a northern area (SHP-N)
characterized by low total dissolved solids (TDS < 500 mg/L) and a southern area (SHP-S)
characterized by high TDS (> 500 mg/L). Arsenic contamination is much greater in the SHP-S
region (51% of wells > 10 ug/L) than in the SHP-N region (7% of wells > 10 ug/L). Regional
analyses of groundwater arsenic concentrations do not support a surfical source of arsenic
contamination. Arsenic concentrations are not correlated with land use, i.e. percent cultivated
land within a 500 m buffer of each well. Correlations between arsenic concentrations and
normalized county areas planted with cotton are low (r>=0.09, SHP-S). Arsenic concentrations
do not vary systematically with distance from cotton gins. Arsenic concentrations were not
correlated with nitrate concentrations. Although arsenic concentrations decrease with increasing
clay content throughout the southern High Plains, there is no systematic variation with clay
content within the SHP-N and SHP-S regions. The lack of correlation between arsenic
concentrations and water table depth does not support a surface source for arsenic. Arsenic
concentrations do not correlate with aquifer saturated thickness.

Unsaturated zone studies were conducted to assess the potential for arsenical pesticides to
provide a source of arsenic to groundwater. Results of drilling and sampling 18 boreholes in the



southern High Plains indicate that the distribution of arsenic is not related to the distribution of
cotton production and application of arsenical pesticides. High arsenic concentrations in a
rangeland profile (peak 77 ug/kg) indicate that background levels of water soluble arsenic are
high in soils. Arsenic levels in cultivated areas are variable. Some profiles have highest arsenic
levels near the surface which are correlated with nitrate and phosphate that may suggest a
fertilizer or arsenical pesticide source. These data indicate that arsenic related to arsenical
pesticides is probably restricted to the near surface zone. Other profiles have peak
concentrations in the middle of the profile or at depth. Chloride profiles provide information on
historical water flux conditions. High chloride concentrations at depth in many profiles in
cultivated areas indicate low rates of water movement. It is unlikely that arsenical pesticides
associated with cotton production would have reached the water table. The unsaturated zone
data indicate a widespread source of water soluble arsenic in soils in the southern High Plains
that may contribute to groundwater arsenic contamination.

Groundwater arsenic contamination occurs in generally oxidizing conditions in the High
Plains and arsenic is expected to be in the form of arsenate. Groundwater arsenic
concentrations were compared with concentrations of other ions to evaluate potential arsenic
sources. Correlations between arsenic and other constituents (vanadium, r> 0.65; fluoride r?
0.30; molybdenum r® 0.18; boron r? 0.17; selenium r? 0.14) suggest a geologic rather than an
anthropogenic source. Arsenic concentrations are related to geologic units and are highest in
the Ogallala aquifer and much lower in the Dockum aquifer. Arsenic concentrations in the
Edwards Trinity (High Plains) aquifer are highest in the area where it is underlain by the
Ogallala and much lower elsewhere. Potential sources of arsenic include volcanic ash beds in
the Ogallala, black shales in the Cretaceous (Kiamichi Shale), and saline lakes. Analysis of
existing geophysical logs indicates that high gamma zones, representative of volcanic ash beds,
are restricted primarily to the southwestern area of the southern High Plains and are not
collocated with most of the high groundwater arsenic concentrations. Arsenic concentrations are
not related to distance from saline lakes, indicating this is not the only source of arsenic in the
region. Additional studies will be required to assess geologic sources, including geophysical
logging and stratified water sampling.

Southwestern Gulf Coast

Groundwater arsenic concentrations are much higher in the southwestern area of the Gulf
Coast (29 percent of wells exceed the MCL) than elsewhere in the Gulf Coast (3.5 percent of
wells exceed the MCL).

It is more difficult to evaluate surface sources of arsenic in the Gulf Coast than in the High
Plains because aquifers in the Gulf Coast are confined except in the narrow outcrop areas. GIS
analysis indicates that groundwater arsenic concentrations are not related to cotton production.
Some counties with high levels of arsenic contamination do not have any cotton production
(Live Oak and Duval Counties). Results of drilling and sampling 10 boreholes in the unsaturated
zone indicate that arsenic concentrations are highest in a rangeland site where gin waste was
ploughed into the field (1854 ug/kg at 1.3 m depth). Restriction of elevated arsenic related to gin
waste to the upper ~ 2 m soil zone suggests that this is an unlikely source of groundwater
arsenic. High chloride concentrations below the arsenic peak indicate that there is little water
movement below this zone. High arsenic concentrations in the shallow subsurface and
correlation with nitrate suggests fertilizer or arsenical pesticide sources for another profile. High
arsenic concentrations were found throughout an irrigated profile. The remaining profiles had
low arsenic levels (< 10 ug/kg) that showed no systematic variation with land use or with depth.

Redox conditions range from mildly oxidizing to reducing in the Gulf Coast. Although
arsenic concentrations are not related to dissolved oxygen, high arsenic concentrations do not
occur at low redox potentials ~ -100 mV). However, conditions are not reducing enough to
immobilize arsenic in sulfides. High arsenic concentrations occur along the Rio Grande valley, in



the few counties west and southwest of Corpus Christi, and along the Catahoula Formation
outcrop extending into the north eastern Gulf Coast. Correlations between arsenic and other
constituents (vanadium, r? 0.43; molybdenum r* 0.36; boron r? 0.12) suggest a geologic rather
than an anthropogenic source. Arsenic concentrations are highest in the Jasper aquifer (48
percent > 10 ug/L) which immediately overlies the Catahoula Formation and are much less in
younger stratigraphic aquifers (Evangeline aquifer; 21 percent > 10 ug/L and Chicot aquifer; 27
percent > 10 ug/L). Therefore, volcanic ashes associated with or reworked from the Catahoula
Fm. are the most likely source of high arsenic concentrations in the southwestern Gulf Coast
aquifer. Correlations between arsenic and other oxyanions typically associated with volcanism
(molybdenum, vanadium) as well as the general decrease in arsenic contamination away from
this formation strongly support this hypothesis.

This study represents an initial assessment of arsenic contamination in the southern High
Plains and southwestern Gulf Coast and has resulted in a number of questions that may be
addressed in future studies. The widespread distribution of water soluble arsenic in soils in both
regions should be evaluated to determine if arsenic in rangeland and in deeper portions of
cultivated profiles is related to volcanic ashes. Gamma logs should be conducted in boreholes
to determine if there are high gamma levels that would indicate ashes. Water from leaching the
soils should be analyzed for oxyanions and fluoride to assess relationships between soluble
arsenic and these ions. Arsenic speciation should be conducted on selected samples to
determine whether there are any organic arsenicals in the water. Playa water and saline lake
water should be sampled to determine arsenic levels in these potential sources. Groundwater
sampling should be conducted in different geologic units to assess potential correlations with
arsenic contamination. Geophysical logging and multilevel sampling of groundwater should be
conducted to determine if arsenic concentrations are stratified and if arsenic contamination can
be linked to specific geologic units.



INTRODUCTION

The reduction in the arsenic Maximum Contaminant Level from 50 to 10 ug/L has resulted
in widespread groundwater contamination with arsenic in the state. The objectives of this study
were to determine the distribution of arsenic in Texas groundwater; assess the potential
of past application of arsenical pesticides as a source of arsenic in groundwater in the
Southern High Plains and Southern Gulf Coast; evaluate the role of phosphate fertilizers
in mobilizing arsenic in areas of arsenical pesticide application and high groundwater
arsenic concentrations; evaluate geologic sources of arsenic in Texas, and, target
geographic areas of domestic drinking water wells potentially affected by high arsenic
levels. To accomplish the above objectives, the following tasks were conducted:

Task A: Review of elevated arsenic concentrations (> 10 ug/L) in surrounding states and
evaluation of research related to elevated arsenic (concentrations > 10 ppb) in groundwater
nationwide.

Task B: Develop a quality assurance project plan for water quality and soil sampling and
analyses

Task C: Evaluate potential anthropogenic sources of arsenic, such as arsenical pesticides in the
Southern High Plains and the Southern Gulf Coast using GIS overlay analyses and soil
sampling. The ability of phosphate fertilizers to mobilize arsenic from arsenical pesticide
applications will also be evaluated where information on phosphate fertilizer application can be
obtained.

Task D: Assess potential geologic sources of elevated arsenic concentrations in groundwater in
Texas using relationships between arsenic concentrations and different geologic units.
Relationships between arsenic concentrations and other ions, particularly oxyanions and
uranium, were evaluated using existing databases to determine geologic rather than
anthropogenic sources of arsenic. The impact of different redox conditions on the distribution of
arsenic was also examined. Limited additional groundwater sampling was conducted in the
southwestern Gulf Coast.



GENERAL BACKGROUND

On January 22, 2001 EPA adopted a new standard for arsenic in drinking water at 10 ug/L,
replacing the old standard of 50 ug/L (Occupational Safety and Health Administration (OSHA)
formally determined in 1978 that arsenic is a human carcinogen). The rule became effective on
February 22, 2002. The date by which systems must comply with the new 10 ug/L standard is
January 23, 2006. The health risks of inorganic arsenic in humans based on chronic exposure
usually in drinking water include cancers and other effects. Studies have found the skin to be
the area most susceptible to chronic arsenic exposure with skin lesions being common and the
first indications of arsenic poisoning (Yoshida et al., 2004). Skin cancer effects from arsenic
exposure include: hyperpigmentation, darkening of skin color usually occurring in patches, and
keratosis, small raised warty lesions usually on the palms and soles (from a study in India by
Mazumder et al., 1998), skin malignancies in Taiwan (Tseng et al., 1968 and Wu et al., 1989),
and other skin lesions (in Chile by Borgono et al., 1977, Japan by Tsuda et al., 1995,
Bangladesh by Tondel et al., 1999, and China by Guo et al., 2001). However, a study in the
U.S. showed no relation between skin lesions and arsenic exposure for low (<0.40 mg/l)
concentrations (Valentine et al., 1992). Lung cancer is also related to arsenic exposure as
shown from studies in Taiwan (Chiou et al., 1995 and Wu et al., 1989), Japan (Tsuda et al.,
1995), Argentina (Hopenhayn-Rich et al., 1998), and Chile (Smith et al., 1998). Bladder cancer
is also related to arsenic exposure as shown by studies in Taiwan (Chiang et al., 1993, Guo et
al., 1994, and Wu et al., 1989), Argentina (Hopenhayn-Rich et al., 1996), Finland (Kurttio et al.,
1999) and Chile (Smith et al., 1998). However, studies with lower (0.5 - 160 ug/l; average of 5.0
ug/l) arsenic concentrations show no significant relationship with bladder cancer (US, Bates et
al., 1995; Belgium (Buchet and Lison, 1998). In contrast, a study in Finland showed that bladder
cancer can be caused by exposure to relatively low (1.0 ug/l) arsenic concentrations (Kurttio et
al., 1999). Liver cancers in Japan (Tsuda et al., 1995) and Taiwan (Wu et al., 1989), kidney
cancers in Argentina (Hopenhayn-Rich et al., 1998) and Taiwan (Wu et al., 1989) and urinary
tract and uterine cancers in Japan (Tsuda et al., 1995), and prostate (in Taiwan Wu et al., 1989)
have all shown relations to chronic arsenic exposure. Other effects of arsenic poisoning include:
vascular disease including blackfoot (Chen et al., 1995; Lewis et al., 1999 in the U.S.; Chiou et
al., 1997; Wu et al., 1989 in Taiwan), diabetes mellitus (Lai et al., 1994; Rahman et al., 1998 in
Bangladesh) and hypertension, respiratory disease, and gastroenteritis (Rahman et al., 1999a,
1999b). Neurological effects have also been cited for effects of chronic arsenic exposure
(Abernathy et al., 2003, Yoshida et al., 2004).

Arsenic is an element that occurs naturally in air, water, soil, and rocks. Arsenic minerals
include realgar (AsS), orpiment (As,S;), arsenopyrite (FeAsS), and arsenian pyrite. The
geochemistry of arsenic is dominated by the strong interaction of most arsenic compounds with
soil particles, particularly iron oxides (and to a lesser degree aluminum and manganese oxides).
The fully deprotonated arsenate AsO4” is the expected form of arsenic in most soils under
aerobic conditions only at high pH (Figure 1). At more neutral and acid pH’s, the HAsO,? and
H>AsO, forms, respectively, are dominant. The general understanding of arsenic mobility in soil
and aquifers is that it increases with increasing pH and phosphate concentration and with
decreasing clay and iron oxide content. As pH increases, the negative charge of the arsenate
ion increases making it less likely to sorb on negatively charged soil particles. Phosphates have
a chemical structure similar to arsenates and sorb to soils more than arsenate in some
conditions. Other structurally similar oxyanions, sulfate and selenate, are weak sorbers. Under
less oxidizing conditions, arsenite H3AsO; is most stable. The lack of charge renders this ion
less likely to sorb to soil particles and more mobile. Its pH stability spread ranges from very acid
to alkaline. Under even more reducing conditions, arsenide is the stable ionic form of arsenic.
Arsenic metal —As(0)- rarely occurs. Methylated arsenic compounds are generally present at
low aqueous concentrations (<1 ug/L), if at all, except maybe when there is an abundance of



organic matter (Welch et al., 2000). Methylated arsenic compounds are stable in both oxic and
anoxic environments (Stollenwerk, 2003). As(V) and As(lll) minerals are fairly soluble and do
not control arsenic solubility in oxiding and mildly reducing conditions except maybe if barium is
present (Henry et al., 1982a, p.21). In reducing conditions, As precipitates as arsenopyrite
(FeAsS) but more commonly in solid solution with pyrite (arsenian pyrite).

Arsenic in groundwater can originate from anthropogenic or natural sources.
Anthropogenic sources of arsenic include: industrial effluents (copper smelters), herbicides,
insecticides, defoliants, animal feed amendment (promote growth), wood preservatives, and
industrial wastes (glass production, paints, drugs, dyes, lead batteries, and metal alloys and
semiconductors (Lederer and Fensterheim, 1983; Loebenstein, 1994). Agricultural usages were
dominant until ~1980 when wood preservatives became the main avenue for arsenic
consumption. Inorganic arsenic has been used in a wide variety of agricultural practices. Lead
arsenate (PbHAsO,4) was used as the main insecticide in fruit orchards prior to the use of DDT
(DichloroDiphenylTrichloroethane) in the late 1940s (Shepard, 1951) and resulted in soil
contamination (100 mg/kg As in soil) in Washington (Davenport and Peryea, 1991; Welch,
2000). Background arsenic in soil is < 10 mg/kg (Wauchope, 1983; Shacklette and Borengen,
1984). Adsorption generally restricts downward movement of arsenical pesticides; however,
phosphate fertilizer has been found to mobilize arsenical pesticides to greater depths (Peryea,
1991; Peryea and Kammereck, 1997). Although elevated groundwater arsenic concentrations
are associated with the use of arsenical pesticides in many areas (Hudak, 2000), studies
indicate that groundwater contamination in some of these areas is related to natural geologic
sources rather than anthropogenic sources (Carter et al., 1998). High arsenic concentrations in
groundwater in the southern High Plains in Texas have been attributed to cotton gin waste
(Aurelius, 1988). Arsenic is also used as a feed amendment for poultry and swine; however,
little information is available on the fate of arsenic from this process (Welch, 2000). Elevated
arsenic concentrations are also found in many contaminated sites. Arsenic is the contaminant of
concern in ~ 30 percent of 1191 Superfund Sites (Welch, 2000). Disposal sites can result in
locally very high concentrations of arsenic in groundwater (e.g. <2.5 g/L in Texas; Welch, 2000).
Plants producing arsenical pesticides often have locally high arsenic concentrations. Studies
associated with arsenic contamination from smelter emissions indicate that contamination is
restricted to the soil zone (e.g. Tacoma Smelter Plume, Washington). In addition to providing a
source of arsenic, anthropogenic activities may also release arsenic from natural sources. For
example, organic carbon leaching from a landfill site in Maine resulted in release of arsenic from
iron oxyhydroxides through reductive dissolution (Stollenwerk and Colman, 2003).

Natural sources of arsenic include (Welch et al., 2000): geothermal waters (T 250°C), iron
oxides, sulfide minerals, and evapotranspirative concentration. The sources of arsenic in
groundwater in the US have been summarized by Welch (2000). The dominant cause of
widespread high groundwater arsenic concentrations (> 10 ug/L) in the US is release from iron
oxides, particularly in Arizona (Robertson, 1989), South Dakota (Carter et al., 1998) and
Minnesota (Kanivetsky, 2000). Sulfide sources predominate in New England, Michigan, lllinois,
and Wisconsin (Ayotte et al., 2003; Schreiber et al., 2000, 2003). Geothermal sources are
important in California and Wyoming (Ball et al.,, 1998, Wilkie and Hering, 1998).
Evapotranspiration is listed as an important process in generating groundwater with high arsenic
concentrations in arid regions of California and Nevada (Swartz et al., 1996; Welch and Lico,
1998). The natural arsenic content in soils varies with the composition of the parent material and
could be as high as 20 to 30 mg/kg but averages 5 — 6 mg/kg (Yan-Chu, 1994). Arsenic
concentrations vary among rock types (1.8 ppm, igneous, 1.0 ppm, sandstone; 9 ppm, shale;
and 1.8 ppm, carbonate) (Hem, 1985; table 10). Most is sorbed to soil particles because of the
strong attraction between positively charged arsenate and generally negatively charged soil
particles.



Major sources of arsenic and processes releasing arsenic to groundwater were
summarized by Smedley and Kinniburgh (2002) (Table 1). The processes include mixing of
upwelling geothermal water with shallow groundwater, reductive desorption and dissolution of
iron oxides in reducing environments and desorption from iron oxides in oxidizing environments,
and pyrite oxidation. The most widespread process resulting in elevated groundwater arsenic
concentrations is dissolution or desorption of arsenic from iron oxyhydroxides under reducing
conditions. Extremely widespread high arsenic concentrations in Bangladesh are attributed to
this process. Reducing conditions in this area are attributed to rapid burial of young sediments.
Dissolution or desorption of iron oxyhydroxides is also the dominant process resulting in
mobilizing arsenic in groundwater in the US (Welch et al., 2000). Desorption of arsenic under
oxidizing conditions generally occurs under high pH. Dissolution of sulfide minerals is also an
important process for releasing arsenic and occurs in New England, Michigan, lllinois, and the
central valley in California (Welch, 2000). Various lines of evidence are used to distinguish
different processes releasing arsenic to groundwater, including source location in geologic units,
relationships among different ions, and pH and Eh conditions.



Task A: Review

Subtask A1: Review Elevated Arsenic Concentrations (>10 ppb) in Groundwater
in Surrounding States

Many of the states surrounding Texas, including New Mexico, Oklahoma, Arkansas, and
Louisiana, have a significant number of freshwater aquifer wells that produce water with arsenic
concentrations that exceed the new EPA national standard of 10 ug/L. The following
summarizes the status of arsenic contamination in surrounding states (Figure 4 and Figure 5),
including the most likely sources of arsenic and processes affecting arsenic concentrations.

A1-1 New Mexico

Data Source: United States Geological Survey (USGS) National Water Information System
(NWIS) database; National Uranium Resource Evaluation (NURE) database; New Mexico
Bureau of Geology and Mineral Resources

Range of arsenic concentrations: <0.1 to 1,100 ug/L (1,100 groundwater wells analyzed)
784 wells (70.6%) had arsenic concentrations <5 ug/L
326 wells (29.4%) had arsenic concentrations 25 ug/L
180 wells (16.2%) had arsenic concentrations >10 ug/L

Aquifers:

Middle Rio Grande Basin:

Recent (post-Santa Fe Group) flood-plain, channel, and basin-fill deposition of Pleistocene —
Holocene age.

Santa Fe Group: unconsolidated — moderately consolidated basin-fill sediments (Oligocene—
middle Pleistocene age) (<40 m thick)

Sources of arsenic:

Middle Rio Grande Basin

Silicic volcanic rocks in the Jemez Mountains that have had contact with geothermal water
(north of Albuquerque)

Deep (thousands of feet) mineralized groundwater mixing with shallow groundwater. Upwelling
occurs along faults. This source is supported by correlations between arsenic and chloride, SO,,
Na, Ba, and "“C age.

Socorro Basin: Thermal springs

Geochemical Controls on Arsenic Mobilization (Middle Rio Grande Basin):

Reductive dissolution of iron oxides is an unlikely source of arsenic because the aquifer is
predominantly oxidizing as shown by the presence of dissolved oxygen and nitrate. In
Albuquerque As is present as As(V) in 90% of public water supply wells sampled.

Dissolution of sulfide minerals is not a likely source of arsenic because sulfides are not common
in the Santa Fe Group aquifer (Stanton et al., 2001).

Desorption of As from Iron Oxyhydroxides under high pH may cause high As concentrations
west of Albuquerque. Arsenic concentrations <20 ug/L have pH values <8.5, whereas As
concentrations 220 ug/L have pH values =8.5.

References: Bexfield (2002), Bexfield et al. (2003), Brandvold (1999), Brandvold (2001), and
Brandvold (2002).




A1-2 Oklahoma

Data Source: United States Geological Survey (USGS) National Water Information System
(NWIS) database; National Uranium Resource Evaluation (NURE) database; Association of
Central Oklahoma Governments (ACOG)

Range of arsenic concentrations: <0.5 to 4,000 ug/L (5,299 groundwater wells analyzed)
4,715 wells (89.0%) had arsenic concentrations < 5 ug/L
584 wells (11.0%) had arsenic concentrations = 5 ug/L
268 wells (5.1%) had arsenic concentrations > 10 ug/L

Aquifers:

Central Oklahoma Aquifer:
Alluvium and terrace deposits (Quaternary age) along streams (0 — 30 m thick).

Garber Sandstone and Wellington Formation of Permian age fine-grained sandstone
interbedded with siltstone and mudstone (355 — 490 m thick).

Chase, Council Grove, and Admire Groups Permian-age fine-grained sandstone, shale, and thin
limestone (170 — 290 m thick).

The Permian units dip to the west and become confined by the Hennessey Group in the west.
Sources of arsenic:

Central Oklahoma Aquifer
Red iron oxide grain coatings (high As, Cr, Se, and U)
Yellow-brown goethite-cemented sandstone (high As)

Geochemical Controls on Arsenic Mobilization (Central Oklahoma Aquifer):

Oxidizing redox conditions required to mobilize As and other elements (> 1 mg/L DO). Arsenic,
Cr, and Se desorb from iron oxide coatings of mineral grains at higher pH; dissolved
concentrations increase with increased pH.

References: Christenson and Havens (1998), Christenson et al. (1998), Mosier (1998), and
Schlottmann et al. (1998).

A1-3 Arkansas

Data Source: United States Geological Survey (USGS) National Water Information System
(NWIS) database; Arkansas Department of Environmental Quality

Range of arsenic concentrations: <0.5 to 80 ug/L (515 groundwater wells analyzed)
440 wells (85.4%) had arsenic concentrations < 5 ug/L
75 wells (14.6%) had arsenic concentrations = 5 ug/L
42 wells (8.2%) had arsenic concentrations > 10 ug/L

Aquifers:

Alluvial Aquifer of Eastern Arkansas (Bayou Bartholomew Watershed)

Upland terrace deposits and flat-lying delta deposits.

Arsenic concentrations exceeded MCL in 21 of 118 wells sampled. All high arsenic
concentrations were in the delta portion of the watershed.

Sources of arsenic:
Iron oxides coatings in the delta deposits
Geochemical Controls on Arsenic Mobilization:



Reductive dissolution of iron oxides is the most likely release mechanism for arsenic. Low
arsenic concentrations in water with TDS <175 mg/L; elevated As, Fe, Mn, total phosphorus,
and low NOj in water with TDS 2175 and < 350 mg/L.

High TOC indicates that carbon as organic carbon is available and is reduced along the flow
path (TDS 2175 mg/L). Development of reducing conditions results in release of As from iron or
manganese oxyhydroxides (FeOOH, MnOOH), along with Fe and Mn. At higher TDS (= 350
mg/L), As concentrations decrease and the decrease is attributed to mixing with low-As water or
precipitation with As containing Fe sulfides.

References: Kresse and Fazio (2003)

A1-4 Louisiana

Data Source: United States Geological Survey (USGS) National Water Information System
(NWIS) database

Range of arsenic concentrations: <0.5 to 200 ug/L (428 groundwater wells analyzed)

410 wells (95.8%) had arsenic concentrations < 5 ug/L

18 wells (4.2%) had arsenic concentrations = 5 ug/L

11 wells (2.6%) had arsenic concentrations > 10 ug/L
Information on sources and distribution of elevated arsenic in groundwater in Louisiana is
limited. A local source from cattle dips is cited in Cow Island.

Subtask A2: Evaluate Research Related to Elevated Arsenic in Groundwater
Conducted by EPA, the U.S. Geological Survey, and Other Agencies that is
Relevant to Texas

Groundwater arsenic contamination is widely distributed throughout the United States,
particularly in the western United States. The new EPA Maximum Contaminant Level of 10 ug/L
has resulted in many public water supply systems not being in compliance with the regulations.
A survey of ~ 30,000 arsenic analyses in groundwater indicated that about 10% exceeded 10
ug/L (Welch et al., 2000). Known sources of arsenic in the United States include iron oxide
coatings, sulfide minerals, geothermal waters, and evaporite deposits. Processes releasing
arsenic include dissolution or desorption of iron oxides under reducing conditions or desorption
under high pH under oxidizing conditions. Pyrite oxidation can also release arsenic into
groundwater. Understanding the sources and release mechanisms for arsenic in groundwater
will provide valuable information to water managers to modify existing water supplies or develop
alternative water supplies that comply with the new EPA arsenic regulations.

A2-1 Distribution of Elevated Arsenic in the United States

Elevated arsenic concentrations in groundwater are widely distributed within the United
States, particularly in the western United States, the Great Lakes region, and New England
(Ryker, 2001; 2003). Various approaches have been used to show the arsenic distribution in
groundwater, including point data and percentiles, to evaluate the degree to which various
populations would be impacted by the new EPA regulations. The 75th percentile of arsenic
concentration per county (calculated for counties having at least five wells) is shown in Figure 2
and indicates widespread arsenic contamination throughout the western United States, Great
Lakes region, and New England.

A2-2 Research Related to Groundwater Arsenic Contamination

Intensive research is being conducted related to arsenic contamination in groundwater in
the US and globally. Most research is related to source attribution, mobilization processes,
treatment options and other topics. Within the US, widespread research is conducted by
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government agencies such as the USGS and EPA and many other groups. The USGS has
formed an arsenic studies group (http://wwwbrr.cr.usgs.gov/Arsenic/ ). Reviews of the status of
arsenic contamination have been conducted by USGS researchers (Welch et al., 2000; Welch
and Stollenwerk, 2000). The USGS has conducted arsenic studies in many states throughout
the US, including California (Fuji and Swain, 1995), Nevada (Welch and Lico, 1998); Dakota
(Berkas and Komar, 1996), Oklahoma (Schlottmann et al., 1998), New Mexico (Bexfield et al.,
2003), and New Jersey (Ayotte et al.,, 2003). The general approaches used by USGS
researchers in evaluating arsenic contamination ranges form reconnaissance mapping, relating
arsenic to geologic or anthropogenic sources, and evaluation of mobilization mechanisms.
Borehole geophysical applications related to arsenic studies are described in Paillet and
Williams (2001). Detailed core sampling, X-ray diffraction analyses, sequential leaching, and
arsenic speciation studies were conducted on core from the Middle Rio Grande Basin to
understand the source and mobilization mechanisms related to arsenic contamination at this
site (Stanton et al., 2001; Stanton and Cole, 2002). Assessing vertical stratification of arsenic
concentrations in groundwater is being evaluated using depth dependent sampling techniques
in production wells (lzbicki et al., 1999). Groundwater velocity distributions have been
determined using dye tracing techniques to determine flow contributions from different depths.
Depth dependent sampling and dye tracing are used to isolate zones with high arsenic in
California and Oklahoma (Izbicki and Christenson, pers. comm. 2004). Once elevated
groundwater arsenic concentrations have been determined, they may be related to particular
geologic sources through geophysics and evaluation of cores and cuttings. This approach to
determining vertical stratification of arsenic concentrations is of particular interest to
groundwater managers because it may allow them to isolate sources and reduce groundwater
arsenic contamination without the need for costly treatment options.

Research at EPA covers a wide range of topics including drinking water standards,
exposure research, risk assement, remediation, and treatment technologies. A total of $20
million was pledged for research and development of more cost effective technologies and
technical assistance and training to operators of small systems to reduce compliance costs
(http://www.epa.gov/ORD/NRMRL/arsenic/). Research topics included cost evaluation of
arsenic control technologies, studies to modify treatment methods to reduce residuals, and
verification testing of package drinking water treatment technologies for small systems.

Task A: Conclusions

The above analysis of elevated arsenic concentrations in states surrounding Texas
provides an indication of the level of arsenic contamination, the dominant sources of arsenic,
and the primary mechanisms releasing arsenic to groundwater. This information is useful for
assessing sources and distribution of arsenic in groundwater in Texas.

The status of current understanding of sources and mobilization mechanisms of elevated
arsenic in groundwater provides valuable background information for assessing elevated
arsenic concentrations in Texas aquifers. The results of the analyses indicate that the dominant
sources of arsenic in the US include iron oxide coatings, sulfide minerals, geothermal waters,
and evaporite deposits. The dominant mechanisms releasing arsenic to groundwater in the U.S.
include dissolution or desorption of iron oxides under reducing or oxidizing conditions. Pyrite
oxidation can also release arsenic into groundwater. Understanding the sources and release
mechanisms for arsenic in groundwater is essential for predicting the distribution of elevated
arsenic in groundwater in Texas.
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Task B: Quality Assurance Project Plan (QAPP) for Water Quality and Soil
Sampling and Analyses

A Quality Assurance Project Plan (QAPP) was approved on May 16, 2005 to govern the
collection of samples in the field, and analysis of samples in the lab by the Lower Colorado
River Authority (LCRA). In accordance with the QAPP, The Bureau of Economic Geology
(BEG) conducted soil core collection in the field, core processing, and water extraction for total
dissolved arsenic and anion analysis. Collection of soil cores began in the Southern High Plains
on May 22, 2005 and continued through June 4, 2005. During this time, 18 soil cores were
collected. Collection of soil cores began in the Southwestern Gulf Coast on June 15, 2005 and
continued through June 22, 2005. During this time, 10 soil cores were collected. Soil cores
were processed, and water extracts were prepared at the UT BEG Core Research Facility in
Austin, TX from June 22, 2005 through July 19, 2005.

Soil samples and water extracts were sent to the LCRA for analysis. LCRA analyzed the
water extract for total dissolved arsenic using EPA Method 200.8 (ICP-MS). Soil samples were
digested by the LCRA and analyzed for total (acid leachable) arsenic using EPA Method 6020
rev. 0. Analytical reports were provided as MS Excel spreadsheets, and formal reports were
provided as pdf files. All standard operating procedures (SOPs) used by LCRA were included in
the QAPP.

The QAPP was then amended on June 15, 2005 to include The University of Texas at
Austin, Environmental and Water Resources Engineering Program (UT-EWRE) in the Civil
Engineering Department. The first samples analyzed by UT-EWRE were sent on June 27, 2005.
UT EWRE analyzed water extracts prepared by UT BEG for anions by ion chromatograph (IC)
according to EPA Method 300.0. Water extracts were analyzed for dissolved arsenic by graphite
furnace atomic absorption spectroscopy (GFAA) according to EPA Method 300.0. A refined
analysis was also conducted on selected water extracts for dissolved arsenic using hydride
generating graphite furnace atomic absorption spectroscopy (HG-GFAA), to achieve lower
detection limits. HG-GFAA was based on EPA Method 300.0 and the work of Korte and
Fernando (1991). All SOPs used by UT were included in the QAPP as amended on June 15,
2005.
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Task C: Evaluation of Potential Anthropogenic Sources of Arsenic in the
Southern High Plains and Southwestern Gulf Coast Regions

There are several potential anthropogenic sources of arsenic in the High Plains and Gulf
Coast. These two areas were chosen for study because they show high arsenic aqueous
concentrations relative to the rest of Texas (Figure 6). Both regions have almost a century-old
tradition of cotton growing. The cotton industry used arsenical products as pesticides (first half
of 20th century), harvest-aid desiccants (from late 50’s to late 80’s in High Plains), and currently
organo-arsenicals (particularly in the Gulf Coast region). Related activities, such as waste piles
near cotton gins or on fields, gin waste spread on fields, or gin waste used for winterizing wells,
can also lead to contamination, as well as atmospheric deposition when gin wastes were
burned. There is also anecdotal evidence that isolated arsenic contamination cases may include
old cattle dipping pits, especially within the Chicot aquifer in Kenedy County (Vickers, pers.
comm., 2005).

Other anthropogenic sources of arsenic are also possible. Phosphate fertilizers, in addition
to possibly mobilizing arsenic, can also contain arsenic because of their similar chemistry
(Campos, 2002). Arsenic concentration in synthetic and natural phosphate fertilizers can be as
high as 13 mg/kg. Campos (2002) argued that arsenic traces in overused fertilizers were
sufficient to increase aqueous arsenic concentrations to more than 100 ug/L in Brazil. Direct
anthropogenic contamination by oil field brines is unlikely except locally. Contamination by
uranium mining in south Texas will be addressed under Task D. This section devoted to Task C
will exclusively deal with arsenic related to cotton industry.

Subtask C1: Compilation of Arsenic Data from Existing Sources (TWDB, TCEQ,
NURE, USGS) for Domestic and Public Water Supply Systems.

C1-1 Description of Data Sources
Arsenic concentrations in groundwater were compiled from the following databases:

1) Texas Water Development Board (TWDB) database available at
http://www.twdb.state.tx.us/DATA/waterwell/well_info.asp

2) Texas Commission on Environmental Quality (TCEQ) Public Water System (PWS)
database not publicly available (http://www.tceq.state.tx.us/ )

3) National Uranium Resource Evaluation (NURE) database available for the State of
Texas at http://pubs.usgs.gov/of/1997/0fr-97-0492/state/nure_tx.htm

4) U.S. Geological Survey (USGS) National Water Information System (NWIS) database
available at: http://waterdata.usgs.gov/nwis/

5)  Miscellaneous small databases

The Texas Water Development Board conducts ambient groundwater monitoring. All the
major and selected minor aquifers are sampled on a 5-yr rotating basis. Water quality data are
available for 55,000 ground-water sites (wells, springs), resulting in a total of 104,000 analyses,
each analysis being done for major anions and cations. The earliest water chemistry data
available is from the late 19th century. Groundwater quality information includes state well
number, date of sampling event, time, collection remarks, reliability of sampling method
remarks, collecting agency, indication of whether the sample is balanced or unbalanced, lab-
calculated pH, phenol and total alkalinity, hardness, specific conductance, sodium adsorption
ratio (SAR), total dissolved solids, and major anions and cations (Ca, Mg, K, Na, Sr, SO,
HCO;", COs?, CI", F', NOs ™', SiO,). In some instances, analyses are performed for infrequent
constituents (metals), organics, nutrients, and radioactive constituents. Approximately 500,000
infrequent constituent analyses (each corresponding to one single constituent) have been
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entered in the database. Additional well information is provided in the database, including well
depth, main aquifer, and groundwater level. The TWDB database includes some but not all the
water quality data in the USGS database. The database is provided as a Microsoft Access file
and can be downloaded from the TWDB website.

The TCEQ PWS database includes water quality data for all public water systems in the
state. Water sources of public water systems include surface water, groundwater, and/or mixed
sources. Water chemistry data in the PWS database represent the water entry points, which
may represent a blend of groundwater from different wells, or groundwater and surface water, or
surface water. For this study, we are only interested in raw groundwater chemistry data;
therefore, we selected water quality samples that can be associated with a single well and
included raw and entry point data. The database obtained from TCEQ is a subset of the larger
PWS database that includes only inorganic chemical constituents of concern, including arsenic.
The list of constituents in this modified database: specific conductance, TDS, alkalinity, total
hardness, pH, Al, An, Be, N, NH3, As, Ba, Ca, Cd, ClI, Cr, Cu, Fl, Fe, Pb, Mg, Mn, Hg, Ni, NOs,
NO,, K, Se, Ag, Na, SOy, Th, Zn, gross alpha, U, Rd, radium 226 and radium 228, gross beta,
tritium, gross alpha, and Sr90. Additional well information in the database includes well depth,
screened interval, aquifer designation, and geology. Well depth is available for most of the
wells, but screen depth and geologic descriptions are not available for all the wells in the
database. TCEQ PWS has limited spatial coverage because it excludes rural areas. The
database is provided as a Microsoft Access file.

The National Uranium Resource Evaluation (NURE) database hydrogeochemical and
stream sediment reconnaissance includes data from stream sediments, soils, groundwater, and
surface water over the entire United States. The reconnaissance survey began in 1975 and
ended in 1980 under the responsibility of four DOE national laboratories: Lawrence Livermore
National Laboratory (LLNL), Los Alamos National Laboratory (LANL), Oak Ridge Gaseous
Diffusion Plant (ORGDP), and Savannah River Laboratory (SRL) (Smith, 2001; USGS, 2004).
The purpose of the program was to explore for undiscovered uranium. This database provides
chemical data for Ag, Al, As, Au, B, Ba, Be, Bi, Br, Ca, Cd, Ce, CI-, Co, Cr, Cs, Cu, Cy, Eu, F,
Fe, Ga, He, Hf, Hg, K, La, Li, Lu, Mg, Mn, Mo, Na, Nb, Ni, P, Pb, Pt, Rb, Sb, Sc, Se, Si, Sm, Sn,
Sr, Ta, Tb, Th, Ti, U, V, W, Y, Yb, Zn, Zr, PO, (phosphate), NO3 (nitrate), SO, (sulfate),
methane, ethane, propane, and butane in samples of stream sediment, spring sediment, lake or
pond sediment, soil, rock, well water, stream water, and spring water. In addition, the database
provides location and descriptive information for each sample. The NURE database covers only
the eastern half of the southern High Plains, and there were gaps in the southwestern Gulf
Coast as well. The database is provided as text files that were consolidated and imported into
Microsoft Access and Excel.

The USGS database includes water quality data for selected areas of Texas, mostly in the
Houston area. It contains data on major ions and trace metals, as well as additional well
information. The database is provided as downloadable text files. A report recently published on
perchlorate in the High Plains by Texas Tech University (Jackson et al., 2004) contains
approximately an additional 40 arsenic analyses from private wells.

Geophysical logs were also obtained from the Geophysical Log Facility (GLF) at the Bureau
of Economic Geology (BEG). The GLF is a repository for geophysical data received from private
donations, BEG research projects, and the Railroad Commission of Texas (RRC), which by law
receives a copy of geophysical logs from every new, deepened, or plugged well drilled in Texas.
These data are available for public viewing and copying, and include wireline electric logs, well
records, and scout tickets from hundreds of thousands of wells located in Texas.
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C1-2 Database Analysis

In the High Plains study area, the main aquifers are the Ogallala aquifer and the underlying
Edwards Trinity (High Plains) aquifer. These aquifers are sometimes difficult to differentiate and
are often grouped as the High Plains aquifer where they are thought to be hydraulically
connected. In addition, because individual wells can be screened in both aquifers, water quality
samples may carry mixed signatures. We examined and analyzed data from the NURE and
TWDB databases, as well as the TCEQ PWS, USGS, and Texas Tech databases. Typically,
only the most recent analysis was used. Some wells were sampled multiple times within the
past 15 years; one well has time series of five samples, and 23 wells have time series of four
samples. The limited data available on temporal trends suggest that there is no systematic
variation in arsenic concentrations over time (Figure 7a).

The lack of aquifer data for the NURE database is more of an issue for the southwestern
Gulf Coast samples than the High Plains samples because the Gulf Coast comprises multiple
aquifers. Aquifer subunits of the Gulf Coast aquifers are, from oldest to youngest, the Jasper,
Evangeline, and Chicot aquifers. It is sometimes difficult to reconcile well depth and aquifer. The
TWDB has a list of seven- to eight-character aquifer codes for most of the water-bearing units in
Texas (Nordstrom and Quincy, 1999). These codes were defined using either rock- or hydro-
stratigraphic unit names. Of the wells sampled for arsenic by TWDB, each of the three aquifer
subunits of the Gulf Coast aquifer (Jasper, Evangeline, and Chicot) contains as many as eight
different aquifer codes. Geologic and hydrologic units that compose the Gulf Coast aquifer vary
in name and character and are not consistently identified from one area to another. For
example, two wells near La Gloria, Texas, in Starr County that were drilled one year apart, have
the same total depth, and are separated horizontally by only 50 m. One of the wells has an
aquifer designation 1220KVL (Oakville), which is in the Jasper aquifer, whereas the other well
is labeled 121EVGL, which is in the Evangeline aquifer. Even with this degree of variability in
aquifer code assignment to wells, there are clear trends between arsenic concentration in wells
in the Gulf Coast and aquifer unit.

Data were analyzed without consideration for the specific aquifer within the Gulf Coast or by
subdividing the database into three units corresponding to the three main Gulf Coast aquifers. In
the latter case, wells designated as Gulf Coast Aquifer were excluded. All wells in Jackson
County, for which there are TWDB infrequently analyzed constituents, have been given the
undifferentiated Gulf Coast Aquifer designation are not included in plots discriminating among
units. Wells identified as being completed in the Fleming Fm. were also excluded because this
unit is lumped with the Oakville rock stratigraphic unit and included in either the Jasper or
Evangeline aquifers in south Texas. In northeast Texas the Fleming Fm. is included in the
Jasper aquifer, the Burkeville confining unit, or the Evangeline aquifer. Eight of the nine samples
analyzed for arsenic in wells with the 122FLMG (Fleming) aquifer code were below detection
limits, so excluding this unit does not affect the statistics to be presented later. The conventional
hydrostratigraphic unit defined for the Catahoula Fm. is the Catahoula confining system (Baker,
1979). However, in the southwestern Gulf Coast there are numerous domestic and public water
supply wells completed in a unit with the TWDB aquifer code designation 122CTHL. These
wells were included in the Jasper aquifer subunit of the Gulf Coast aquifers. Also excluded from
the well statistics by layers are wells completed in both the Chicot and Evangeline aquifers.

Analysis of Gulf Coast data focused on the most recent samples. Wells were sampled
multiple times during the past 15 years. Only wells with most of the samples >10ug were
retained. One well was sampled 13 times, 26 wells were sampled 5 times, and 100 wells were
sampled at least 4 times. There is no systematic trend in the time series data (Figure 7b).

Detection limits are variable. The TWDB database, for arsenic data, listed detection limits
include 0.5, 1, 1.5, 2, 4, 5, 10, or even 20 ug/L in a few instances. The NURE database has

15



more consistent detection limit at 1 or 0.5 ug/L. An analysis of variance revealed that both
TWDB and NURE databases (data above detection limits) in the southwestern Gulf Coast
belong to the same population at a 5% significance level. The lack of coverage of the NURE
database in the southern High Plains precludes such an analysis.

C1-3 Spatial Distribution of Arsenic

Groundwater arsenic concentrations in Texas are highest in the southern High Plains and
southwestern Gulf Coast (Figure 6). The map of arsenic concentrations is mainly based on data
from the TWDB database because this database includes water quality from many of the TCEQ
PWS wells and from the USGS NWIS database. The NURE database consists of samples from
an earlier time period (1976 to 1980) and was only used in this report for analytes where little or
no information was available from other databases.

The most striking feature of arsenic distribution in the southern High Plains is the contrast in
groundwater concentrations between the northern and southern sections of this aquifer. Arsenic
concentrations are much higher in an area south and east of a line that extends from Lubbock,
Texas, to Clovis, New Mexico. The limit between the northern and southern sections of the
southern High Plains was operationally defined as the 500 mg/L TDS line. Approximately 50
percent of the 609 samples in the southern section sampled during the past five years exceed
the EPA recommended maximum contaminant level (MCL) of 10 ug/L (~2 percent > 50 ug/L),
whereas the percentage of samples exceeding the MCL in the northern section is 7% (Figure 9,
Table 2). Only 20 percent of samples exceed the MCL throughout the High Plains in the Texas
Panhandle. The area of high arsenic concentrations generally coincides with high total dissolved
solids.

Similarly to the High Plains aquifer, the Gulf Coast aquifers offer a contrast in arsenic
concentration between the southwestern and northeastern sections. Throughout much of the
report, these two sections are compared. The contrast is more diffuse than that in the High
Plains and broadly corresponds to the geologic feature called the San Marcos Arch (see
geology section). The southwestern section of the Gulf Coast aquifer is operationally defined as
limited by and including De Witt, Victoria, and Calhoun counties. Approximately 13 percent of
the 1,120 samples in the Gulf Coast aquifer sampled during the past five years have arsenic
concentrations > 10 ug/L (2.1 percent > 50 ug/L) (Figure 9, Table 3). Arsenic concentrations
were greater in the southwestern Gulf Coast (29 percent > 10 ug/L; 6 percent > 50 ug/L) than in
the northeastern Gulf Coast (3.5 percent > 10 ug/ and none > 50 ug/L).
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Subtask C2. Evaluation of Arsenical Pesticides for Cotton Production as a
Potential Source of Groundwater Arsenic

In the High Plains, groundwater arsenic contamination has been attributed to arsenical
product application on cotton (Hudak, 2000; Welch et al., 2000; Nativ, 1988, p.43; Nativ and
Guttierez, 1988, p.14; Lee, 2005), particularly in areas of shallow groundwater. Hudak (2000)
suggested that arsenic contamination is of anthropogenic origin in selected counties in the High
Plains. He based his conclusion on the following:

e higher arsenic levels in areas of shallower water table depths,
e presence of other agricultural chemicals in groundwater (such as nitrate),
¢ downward cross-formational flow eliminating deep sources of arsenic,

e and low dissolved arsenic concentrations in potentially arsenic-rich horizons in deeper
formations (e.g., Dockum Fm.).

Nativ (1988) and Nativ and Guttierez (1988) attributed the source to arsenical products on
the basis of a general spatial relationship between high groundwater arsenic concentrations,
shallow water table depths, and use of arsenical pesticides. Lee (2005) observed, using kriging
techniques, that areas having the most arsenic lack higher concentrations in other oxyanions
and concluded that in the High Plains the origin of the arsenic contamination must be
anthropogenic. Welch et al. (2000) also noted the general spatial overlap between high
groundwater arsenic concentrations in the United States and use of arsenical pesticides. In the
Gulf Coast aquifer, arsenic contamination has generally been attributed to abundant volcanic
ash fall or reworked volcanic material and possibly the presence of a uranium mining province.

C2-1 Arsenic as an Industrial Product

Nearly all of the world’s supply of arsenic has been and is recovered as a byproduct of
copper, lead, and zinc production. Most of the arsenic currently consumed in the United States
is imported. Since the mid-1920’s arsenic consumption has mostly oscillated between 15,000
and 30,000 metric tons per year (Figure 10). The U.S. production, concentrated in the western
states, essentially ended in 1985 because of the high cost required to reduce atmospheric
emissions to meet environmental regulations (Loebenstein, 1994). OSHA formally determined in
1978 that arsenic is a human carcinogen. Smelters released arsenic both locally in tailings and
other waste dumps and also in the atmosphere. Those releases are not believed to have
impacted Texas, although the Asarco smelter operating in El Paso produced arsenic for sale
from 1938 to 1949 (Loebenstein, 1994).

Over the last 100 years, arsenic compounds have had several major industrial uses (Table
4) as a component of animal feed (to promote growth), herbicides, pesticides, lead batteries,
metal alloys, semiconductors, wood preservatives, and glass manufacturing (Loebenstein,
1994; Lederer and Fensterheim, 1983). Agricultural usages were dominant until ~1980, when
wood preservatives became the main avenue for arsenic consumption (Figure 10). Table 5
shows a rough timeline of arsenic usage. Arsenic trioxide [As,03], or white arsenic, is the most
common base product for arsenic derivatives. It has a valence of 3, whereas most of its
commercial derivatives have a valence of 5. Inorganic arsenical products, such as lead or
calcium arsenate or sodium arsenite, were used as herbicides and insecticides in the first half of
the 20th century and until they were banned by EPA in 1988 for such usage. Calcium arsenate
was specifically used to fight a cotton pest, the boll weevil. Sodium arsenite was used in sheep
and cattle dips. Another inorganic arsenical product, arsenic acid, was massively used as a
desiccant in Texas from ~1965 to 1992, when it was banned by EPA. Beginning in 1977 and still
in use today (<1,000 tons elemental As consumed in the U.S.), organo-arsenical compounds
such as monosodium methyl arsonate (MSMA), disodium methyl arsonate (DSMA), and
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cacodylic acid have been used as herbicides. MSMA represents the bulk of organo-arsenical
compounds used in the cotton industry.

C.2-2 Arsenic Use in the Cotton Industry

The historical centers of cotton production in Texas are the Blackland Prairie of central and
east Texas, where cotton production exploded after the Civil War. A major shift in cotton
production occurred at the beginning of the 20th century when irrigation techniques made cotton
growth possible in north and west Texas and in south Texas. In the past three decades between
20 and 30 percent of the total land surface in the southern High Plains has been dedicated to
cotton, of which ~50 percent is irrigated.

A cotton production cycle (Table 6) starts with preparation measures including spraying of
herbicides at the end of the winter to control weed growth. It is followed by further pre-plant
steps such as application of herbicides and pesticides, irrigation, if appropriate, and treatment
with a fertilizer. In April/May, planting occurs, followed by a new application of herbicides to
control weed species growing alongside cotton and by fertilizer treatment to support growth.
Later in the season, insecticides are also applied. Both irrigation and precipitation events fall
mainly in the May-to-September time range (Figure 11 and Figure 12). Harvest-aid products
(boll-openers, defoliants, and desiccants) are applied in late summer/fall to facilitate harvesting.
The operational details of the harvest depend on the cotton variety and climate. Cotton from
taller varieties is machine-picked after being treated with a defoliant (e.g., thidiazuron,
dimethipin), whereas shorter varieties, usually grown in dry plains of Texas and Oklahoma, are
machine-stripped and treated with desiccants (previously, arsenic acid; currently, organic
desiccants, e.g., paraquat). Machine stripping collects more plant material that is dropped to the
ground after processing, whereas machine picking is more discriminatory and leaves plants
erect (EPA, 2005). Harvesting is done from mid/late summer in the southwestern Gulf Coast to
late fall in the northern Panhandle (EPA, 2005). Table 6 presents a basic picture of cotton
agricultural practices. Many variations, depending on climate (temperature, precipitation),
irrigation status, local practices, and cotton variety, exist. Application rates gathered from
multiple references are summarized in Table 7.

Early Arsenic Use: Ca Arsenate - Insecticide

The cotton industry has been using arsenical compounds for more than a century. Before
DDT and other more efficient organic insecticides were introduced in the late 1940’s, the most
widespread insecticides were metal arsenates. Calcium arsenate [Cas;(AsO,),] was used in the
early fight against boll weevil, while lead arsenate [PbHAsO,] was used in orchards across the
United States. Inorganic arsenic compounds were banned from insecticide and herbicide use by
EPA in 1988. Aurelius (1988) reported anecdotal evidence of calcium arsenate insecticide use
near Knott, Howard County, Texas, from the 1930’s to the 1960’s. The application rate was
described as 10-15 Ib/acre (equivalent to 420-630 mg/m? elemental As).

The Main Arsenic Compound: Arsenic Acid - Desiccant

Arsenic acid [HzAsO,] became a popular defoliant in the 1960’s after becoming
commercially available in 1956 (Miller and Bailey, 1979) and until it was banned by EPA in
1992. Arsenic acid was produced and marketed at the Pennwalt Corporation facility (now EIf
Atochem) in Bryan, Texas, and also marketed at Volunteer Purchasing Group (VPG) in Boham,
Texas. Arsenic acid is commercially available as a powder but more commonly as a liquid.
Commercial formulations contain 6.22 Ib of elemental arsenic per gallon (Warrick et al, 1992).
However, field application rates are measured in pints/acre. Typical dosage for cotton
desiccation is 2-3 pints/acre (equivalent to 175-260 mg/m? elemental As) that could be delivered
in variable water dilution (Warrick et al., 1992). Miller and Bailey (1979) recommended an
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approximate dosage of 3 pints of arsenic acid per acre, whereas Aurelius (1988) reported an
application rate of 2.94-4.42 Ib/acre of arsenic acid in an area around Knott, Howard County.

Arsenic acid was generally sprayed from a ground-based vehicle or from an airplane. In the
process, the desiccant was deposited on the lint of the open bolls, as well as on the plant foliage
and stems and on the ground. Past agricultural practices required most of the plant material to
remain on the field or be reused as compost because burning of waste had been banned
earlier. Arsenic acid spraying occurs toward the end of the heavy rain period (Figure 12) and
certainly after irrigation.

Current Arsenic Uses: Organo-arsenicals - Herbicides

Arsenic-based herbicides, such as MSMA and DSMA, are still being applied, although at a
smaller application rate than arsenic acid, often in conjunction with other herbicides to control
weed growth in cotton fields. Jordan et al. (1997) and Bridges et al. (2002) cited dosages of 1.7
kg/ha (78 mg/m? elemental As) and 0.6-0.8 kg/ha (27-37 mg/m? elemental As), typically applied
before planting or after emergence, early in the growing season. Baumann (1998) indicated that
commercial formulations of MSMA consist of 4 or 6 Ib of elemental arsenic per gallon, whereas
DSMA is often marketed in a 3.6 Ib/gal formulation. Baumann (1988) suggested an application
rate of 1.33 gt/acre of MSMA at 6 Ib/gal (equivalent to 100 mg/m? of elemental arsenic) and 4
qt/acre of DMSA at 3.6 Ib/gal (equivalent to 165 mg/m? of elemental arsenic).

Texas cotton growers currently make little use of organo-arsenical herbicides (only a few
percent of the total acreage is treated with organo-arsenical herbicides), but it can be locally
important, such as in central/least and south Texas, where pressure from weeds is highest
(Abernathy in Lederer and Fensterheim, 1983, p. 57). Organo-arsenical herbicides are used
mainly in the southeastern United States. Gianessi and Marcelli (2000) reported that in 1992
and 1997, approximately 3% and 5% of the total cotton acreage was treated with 0.76 Ib/a (39
mg/m? elemental As) and 1.14 Ib/acre (59 mg/m? elemental As) of MSMA, respectively. DSMA
was used on 1% of the acreage at a dosage of 2 Ib/acre (91 mg/m2 elemental As) in 1992. No
DSMA use was reported in 1997. The year 1997 is the most recent year for which
comprehensive data are available. Data are reported on a state-wide basis. However, Thelin
and Gianessi (2000) detailed a simple method to distribute state pesticide data to the county
level by using U.S. Department of Agriculture crop statistics available at that level. This
approach merely assumes that crop management practices are similar across a given state and
that pesticide consumption is distributed proportionally to cotton production. A study by Coupe
et al. (1998) in northwest Mississippi suggested that those cotton pesticides are not present in
surface waters, despite the fact that MSMA is the most widely used pesticide.

C2-3 Arsenic Concentrations in Soil in Agricultural Settings

After repeated applications, soil arsenic loading reaches a balance between additions and
removal processes (leaching, volatilization, biomobilization). An order-of-magnitude mass
balance helps in understanding the total arsenic loading of a cotton tract and suggests that most
of the arsenic is trapped in the soil (very little is needed to contaminate water resources; 50 ug/L
As in a saturated thickness of 30 m with 25% porosity translates into ~0.4 mg/m? elemental
arsenic). Assuming no crop rotation and 25 years of arsenic acid treatment at 200 mg/m?, 1
square meter of the parcel would have received ~200 mg x 25 = 5,000 mg/m? of elemental
arsenic. If the arsenic is generally evenly distributed to a depth of 3 m, as suggested by sail
sampling in Aurelius (1988, Table 4), and assuming a dry soil density of 2, typical soil arsenic
concentrations would be ~1 mg/kg. This value is consistent with previous observations (e.g.,
Aurelius, 1988, Table 4). Background arsenic concentrations in soil are in the 0.1 to 40 mg/kg
range but typically about 5 mg/kg.
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Arsenic loading of crops is variable (Table 7) and is a function of both the crop and the
climate. A typical application rate in the High Plains would be 200 mg/m? elemental arsenic.
Lead arsenate for orchards was applied at a much higher rate than arsenic acid on cotton fields.
Welch et al. (2000) mentioned that annual loading in orchards could be as high as 490kg/ha of
lead arsenate (11 g/m? As) and could lead to soil concentration as high as 100 mg/kg.
Davenport and Peryea (1991) cited a loading rate of 80 kg/ha (8 g/m? As). Peryea and Creger
(1994) stated that arsenic soil concentration in apple orchards in Washington State could be as
high as ~360 mg/kg. However, contamination was limited to the topsoil (< 40 cm). Peryea and
Davenport (1994) also referenced two other studies in the northeast with the same conclusion.
Arsenic contamination was limited to the top soil. On the other hand, evidence of leaching was
also presented. They stated that arsenic mobility is related to soil texture. Arsenic is more
mobile in coarse sand because of a relative lack of substances that would retard arsenic such
as iron oxides, clay particles, organic matter, or calcite.

C2-4 Relationship between Cotton Distribution and Groundwater Arsenic
Contamination Based on GIS Analysis

C2-4.1 Southern High Plains

Groundwater well information was separated into two groups based on the spatial
distribution of groundwater quality in the Southern High Plains. The concentration of total
dissolved solids (TDS) displays a distinct transition from the northern region (SHP-N) where
TDS is generally < 500 mg/L to the southern region (SHP-S) where TDS is generally > 500
mg/L. Median arsenic concentration for wells in the SHP-N region is 4.5 ug/L whereas it is 11.2
ug/L in the SHP-S region. GIS analysis was performed separately on the two regions.

General Land Use

Groundwater arsenic concentrations were evaluated relative to general land use categories
in the vicinity of each well in the southern High Plains according to the National Land Cover
Data (NLCD; satellite imagery from ~1992; Vogelmann et al. 2001). Cultivated land use
categories (crops, pasture, fallow) account for 61% of the area while rangeland categories
(shrubland, grassland) account for 38% (Figure 15). Urban areas were excluded because they
constitute only 1% of the area. For each well, percentages of cultivated and rangeland
categories within a 500 m radius were calculated for each region. The distributions of arsenic
concentrations were determined for 25" percentile intervals of cultivated (Figure 16) and
rangeland category percentages. An arsenic source associated with agricultural chemicals
should indicate a trend toward higher arsenic concentrations with increasing percentage of
cultivated land use and a trend toward lower concentrations with increasing percentage of
rangeland land use. The results indicate no significant trends for any percentile for either
category or region.

Cotton-Producing Areas

Groundwater arsenic concentrations were evaluated relative to the distribution of cotton
which should be related to arsenical pesticides. The fraction of county area planted with cotton
in the Southern High Plains varies from negligible south of Amarillo to one-fourth to almost half
of the county in the 9-county area centered on Lubbock county and in Gaines and Dawson
counties (Figure 13). Values shown are based on median annual planted