From: Axelson, John

To: "darylburkhart@hotmail.com"; "Daryl and Cynthia Burkhart"
Cc: Spray, Karen; "Greg Garrison"; Scan, OGCC

Subject: Water Well Complaint #200340214

Date: Saturday, March 17, 2012 10:39:48 AM

Attachments: Burkhart well.xls

J25805-1 UDS Level 2 Report Final Report.pdf
TABLE1 ANALYTICAL SUM 2012.xlsx

Daryl,

As a follow up to the laboratory report | sent to you on 3/2/12, | am providing a summary of the
results in the attached Table 1. | compared the results from the sample collected on 2/20/12 to the
original baseline results collected on 3/16/11. The most recent sample results are consistent with
the baseline results. In addition, the results for TPH — DRO & GRO, BTEX and Methane were all
non-detect again.

I've also attached a copy of the field data form prepared by Terracon for your records. Terracon
collected a sample for Biological Activity Reaction Test to determine the presence of bacteria.
These results were also consistent with past results indicating the presence of Iron Related Bacteria
(IRB) only. The overall aggressivity of the IRB population is low. Although | don’t have a specific
explanation for the recent odor/taste issues related to the water from your well, routine
maintenance and treatment to eliminate bacteria may improve the overall aesthetic quality of the
water.

As you are aware, representatives of Chesapeake also collected a split sample from your water
well. They provided a copy of the laboratory report to COGCC. The results from their analyses
were consistent with the COGCC sample results. A copy of the report provided by Chesapeake is
also attached for your records.

| also contacted a representative of Chesapeake regarding recent operations at the State 2-16-1
(AP1#123-31432), formerly known as the Pawnee 2-16-1. There have been no spills, releases or
operational problems that could have resulted in an impact to shallow groundwater.

Based on the sample results and operational history of the State 2-16-1, COGCC finds that there
has been no impact to groundwater quality in the vicinity of your residence related to oil & gas
operations. As a result, your complaint #200340214 is closed with this email.

If you have any questions, please give me a call.
Thank you,

John Axelson, P.G.

Environmental Protection Specialist, Northeast Region
Colorado Oil & Gas Conservation Commission

Phone: 303-637-7178

Cell: 303-877-9964

Fax:  303-637-7179
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Burkhart Water Well

		

				Residential Water Well Field Data Form

				Project Name:				COGCC - Environmental Support								Complaint #		200340214						Permit No:		256584

				Project Number:				25087038																Owner:		Daryl & Cindy Burkhart

				Well Owner Survey																				Address:		9309 WCR 104

				Is there a holding tank for the well?								Yes						No		x						Nunn, CO 80604

				Do you have a water softener/treatment system?								Yes						No		x				Location:		S15 T9N R67W

				Do you have an in-line filter?								Yes						No		x				Date:		2/20/12

				Sampling point upstream of pressure tank and treatment system?								Yes				x		No						Weather:		sunny, cold, windy, 40°

				Location of well:				~50' NE of house between 2 evergreen trees

				Type of pump (jet, submersible, suction):								unknown

				Casing material and diameter:								unknown

				Depth to Static Water Table (fluctuations):								unknown

				Description of area around well:								yard

				Location and description of sample point:								spigot on south side of barn next to door and hay bails

				Pump start time:				11:25 AM				~10 gal/min

						Time		Volume Purged (gal.)		pH (SI Units) *		Spec Cond (µs/cm)				DO (mg/L)		Turbidity (NTU)		Temperature (°C)				Clarity		Other *(ORP mv)

						11:35 AM		~100

								+3		12.51		702				4.37		<5		15.89				clear		6.7

								+5		12.30		681				3.42		<5		15.78				clear		4.6

								+3		12.22		653				3.63		<5		14.87				clear		3.5

						12:00 PM		+4		12.14		634				3.81		<5		14.46				clear		3.3

						* odors (if any); effervescence (if any); produced sediment (if any); evidence of bacterial fouling (bioslimes or biofilms).

						NA = not analyzed

						Field Sample ID :		Burkhart 1								Collection Time:				12:00 PM				Number of Containers:						10 +

																														Bart & Isotceh

						Analyte						# of Containers				Container Size		Type		Analytical Method				Preservative				Sampler:		AK

						Dissolved Methane						3				40 ml		vial		RSK175				4°C

						BTEX, MTBE						3				40 ml		vial		8021				HCl, 4°C

						TPH: DRO, GRO						1				1000 ml		amber		8015

						Diss. Metals & Anions/Cations (Ca, Fe, Mn, K Mg, Na, Cl ,NO2, NO3, Br, SO4, CO3, HCO3, F, Se, Pb, Ba, Cr, As)						1				500 ml		poly		6020				4° C

						NO3, NO2						1				250 ml		poly		353.2				H2S04, 4° C

						Total Dissolved Solids						1				1000 ml		poly		TDS_W				4° C

						Specific Conductance at 25°C														COND_W				4°C

						pH														150.1				4°C

						Alkalinity (Carbonate/Bicarbonate)														CARB/BICAR				4°C

						Duplicate Sample Collected?						Yes:						No:		X

						Duplicate ID:		None

						GPS Coordinates

						Latitude:		N40O44'31.2" (40.742)										Longitude:		W104O52'55.9" (104.88219)

				Comments:				split samples with DJ (Arcadis)

				* pH may not be representative due to equipment problems identified after sampling event.

				Terracon Consultants, Inc. * 10625 West I-70 Frontage Road North, Suite 3 * Wheat Ridge, Colorado 80033

						Bart Test

						Green Capped Vial – Test for Slime Forming Bacteria – Not Present

						Black Capped Vial – Test for Sulfate Reducing Bacteria – Not Present

						Red Capped Vial - Test for Iron Related Bacteria - Slightly Present



Sample Point

Well Location



Lab Data

		Sample Point:   Conklin 1

		Analyte		Results		Unit		Reporting Limit

		Bromide				mg/L

		Chloride				mg/L

		Fluoride				mg/L

		Sulfate				mg/L

		Hydroxide Alkalinity				mg/L

		Bicarbonate Alkalinity as CaCO3				mg/L

		Carbonate Alkalinity as CaCO3				mg/L

		Alkalinity				mg/L

		Total Dissolved Solids				mg/L

		Specific Conductance				umhos/cm

		pH adj. to 25 deg C				SU

		Methane				ug/L

		Methane				ug/L

		Manganese				ug/L

		Calcium				ug/L

		Magnesium				ug/L

		Selenium				ug/L

		Potassium				ug/L

		Iron				ug/L

		Sodium				ug/L

		Xylenes, Total				ug/L

		m-Xylene & p-Xylene				ug/L

		Benzene				ug/L

		o-Xylene				ug/L

		Toluene				ug/L

		Ethylbenzene				ug/L

		Nitrate Nitrite as N				mg/L

		Anion/Cation Balance				%

		Total Cations				meq/L

		Total Anions				meq/L

		Percent Difference				%





Lab Report
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Denver

4955 Yarrow Street

Arvada, CO 80002
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TestAmerica Job ID: 280-25805-1
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The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary

Client: ARCADIS U.S. Inc
Project/Site: Chesapeake COGCC Table 910-1 Soils

TestAmerica Job ID: 280-25805-1

Qualifiers

GC/MS VOA

Qualifier Qualifier Description

4 MS, MSD: The analyte present in the original sample is 4 times greater than the matrix spike concentration; therefore, control limits are not
applicable.

GC VOA

Qualifier Qualifier Description

F Duplicate RPD exceeds the control limit

4 MS, MSD: The analyte present in the original sample is 4 times greater than the matrix spike concentration; therefore, control limits are not

applicable.

General Chemistry

Qualifier Qualifier Description
HF Field parameter with a holding time of 15 minutes
F MS or MSD exceeds the control limits
Result exceeded calibration range.
Glossary
Abbreviation These commonly used abbreviations may or may not be present in this report.
od Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery
CNF Contains no Free Liquid
DL, RA, RE, IN Indicates a Dilution, Reanalysis, Re-extraction, or additional Initial metals/anion analysis of the sample
EDL Estimated Detection Limit
EPA United States Environmental Protection Agency
MDL Method Detection Limit
ML Minimum Level (Dioxin)
ND Not detected at the reporting limit (or MDL or EDL if shown)
PQL Practical Quantitation Limit
QC Quality Control
RL Reporting Limit
RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)
TEQ Toxicity Equivalent Quotient (Dioxin)
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Case Narrative

Client: ARCADIS U.S. Inc TestAmerica Job ID: 280-25805-1

Project/Site: Chesapeake COGCC Table 910-1 Soils

Job ID: 280-25805-1

Laboratory: TestAmerica Denver

Narrative

CASE NARRATIVE

Client: ARCADIS U.S. Inc.

Project: Chesapeake COGCC Table 910-1

Report Number: 280-25805-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

RECEIPT
One sample was received at the TestAmerica Denver laboratory on February 20, 2012. The sample arrived in good condition, properly
preserved and on ice. The temperature of the cooler at receipt was 2.1°C.

A trip blank was received with the samples but was not listed on the chain of custody. As directed by the client the trip blank was not
analyzed.

VOLATILE ORGANIC COMPOUNDS (GC-MS)
Sample BURKHART 1 (280-25805-1) was analyzed for volatile organic compounds (GC-MS) in accordance with EPA SW-846 Method
8260B.

The spike recovery for Benzene in the matrix spike associated with batch 109239 exceeded upper control limits. The presence of the '4'
qualifier in the report indicates analytes where the concentration in the unspiked sample exceeded four times the spiking amount. All
other spike recoveries were in control. The associated LCS was in control and demonstrates that operating procedures were in control.
No further action was required.

No other difficulties were encountered during the volatiles analysis.
All other quality control parameters were within the acceptance limits.

GAS RANGE ORGANICS
Sample BURKHART 1 (280-25805-1) was analyzed for gas range organics in accordance with EPA SW-846 Method 8015B - GRO.

No difficulties were encountered during the GRO analysis.
All quality control parameters were within the acceptance limits.

DISSOLVED GASES
Sample BURKHART 1 (280-25805-1) was analyzed for dissolved gases in accordance with RSK_175.

The MS and MSD spike recoveries and RPD value for Methane exceeded upper control limits in batch 108752. A large amount of CO2 gas
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Case Narrative

Client: ARCADIS U.S. Inc TestAmerica Job ID: 280-25805-1
Project/Site: Chesapeake COGCC Table 910-1 Soils

Job ID: 280-25805-1 (Continued)
Laboratory: TestAmerica Denver (Continued)

was noted during canulla transfer. The associated LCS and LCSD were in control and demonstrate that operating procedures were in
control. No further action was required.

No other difficulties were encountered during the dissolved gases analysis.
All other quality control parameters were within the acceptance limits.

DIESEL RANGE ORGANICS
Sample BURKHART 1 (280-25805-1) was analyzed for Diesel Range Organics in accordance with EPA SW-846 Method 8015B - DRO.

Matrix spike samples were not requested and they were not performed due to insufficient sample volume. The associated LCS and LCSD
were in control and provide evidence of batch precision and accuracy.

No other anomalies were observed.

DISSOLVED METALS
Sample BURKHART 1 (280-25805-1) was analyzed for dissolved metals in accordance with EPA SW-846 Method 6010B.

No difficulties were encountered during the dissolved metals analysis.
All quality control parameters were within the acceptance limits.
GENERAL CHEMISTRY - VARIOUS METHODS

The sample for pH and Temperature was received at the laboratory outside the recommended hold time. It recommended that pH and
Temperature be performed in the field immediately after collection. Data was flagged.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. In some cases, due to
interference or analytes present at high concentrations, samples were diluted. For diluted samples the reporting limits and have been
raised accordingly.

The MS and MSD spike recoveries for Orthophosphate as P failed the recovery criteria high in batch 108649. The associated LCS and
LCSD were in control. No further action was required.

No other anomalies were observed.

TestAmerica Denver
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Client: ARCADIS U.S. Inc

Detection Summary

Project/Site: Chesapeake COGCC Table 910-1 Soils

TestAmerica Job ID: 280-25805-1

Client Sample ID: BURKHART 1

Lab Sample ID: 280-25805-1

Analyte

Result Qualifier RL Unit DilFac D Method Prep Type
Barium 26 10 ug/L 1 6010B Dissolved
Calcium 71000 200 ug/L 1 6010B Dissolved
Magnesium 22000 200 ug/L 1 6010B Dissolved
Sodium 67000 1000 ug/L 1 6010B Dissolved
Total Dissolved Solids 490 10 mg/L 1 160.1 Total/NA
Bromide 0.20 0.20 mg/L 1 300.0 Total/NA
Chloride 1 3.0 mg/L 1 300.0 Total/NA
Fluoride 0.78 0.50 mg/L 1 300.0 Total/NA
Sulfate 150 25 mg/L 5 300.0 Total/NA
Specific Conductance 810 2.0 umhos/cm 1 SM 2510B Total/NA
pH adj. to 25 deg C 715 HF 0.100 SuU 1 SM 4500 H+ B Total/NA
Temperature 219 HF 1.00 Degrees C 1 SM 4500 H+ B Total/NA
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Method Summary

Client: ARCADIS U.S. Inc
Project/Site: Chesapeake COGCC Table 910-1 Soils

TestAmerica Job ID: 280-25805-1

Method Method Description Protocol Laboratory
8260B Volatile Organic Compounds (GC/MS) SW846 TAL DEN
8015B Gasoline Range Organics - (GC) SW846 TAL DEN
RSK-175 Dissolved Gases (GC) RSK TAL DEN
8015B Diesel Range Organics (DRO) (GC) SW846 TAL DEN
6010B Metals (ICP) SW846 TAL DEN
160.1 Total Dissolved Solids EPA TAL DEN
300.0 Anions, lon Chromatography MCAWW TAL DEN
SM 2510B Conductivity, Specific Conductance SM TAL DEN
SM 4500 H+ B pH SM TAL DEN

Protocol References:
EPA = US Environmental Protection Agency

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

RSK = Sample Prep And Calculations For Dissolved Gas Analysis In Water Samples Using A GC Headspace Equilibration Technique , RSKSOP-175,

Rev. 0, 8/11/94, USEPA Research Lab
SM = "Standard Methods For The Examination Of Water And Wastewater",

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL DEN = TestAmerica Denver, 4955 Yarrow Street, Arvada, CO 80002, TEL (303)736-0100

Page 7 of 27

TestAmerica Denver
3/5/2012





Client: ARCADIS U.S. Inc
Project/Site: Chesapeake COGCC Table 910-1 Soils

Sample Summary

TestAmerica Job ID: 280-25805-1

Lab Sample ID Client Sample ID

Matrix

Collected Received

280-25805-1 BURKHART 1
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Client Sample Results

Client: ARCADIS U.S. Inc TestAmerica Job ID: 280-25805-1
Project/Site: Chesapeake COGCC Table 910-1 Soils

Method: 8260B - Volatile Organic Compounds (GC/MS)

Client Sample ID: BURKHART 1 Lab Sample ID: 280-25805-1
Date Collected: 02/20/12 12:00 Matrix: Water
Date Received: 02/20/12 14:16

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Benzene ND 1.0 ug/L o 02/25/12 17:31 1
Ethylbenzene ND 1.0 ug/L 02/25/12 17:31 1
Toluene ND 1.0 ug/L 02/25/12 17:31 1
m-Xylene & p-Xylene ND 2.0 ug/L 02/25/12 17:31 1
o-Xylene ND 1.0 ug/L 02/25/12 17:31 1
Xylenes, Total ND 2.0 ug/L 02/25/12 17:31 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,2-Dichloroethane-d4 (Surr) 104 70-127 02/25/12 17:31 1
Toluene-d8 (Surr) 95 80-125 02/25/12 17:31 1
4-Bromofluorobenzene (Surr) 96 78-120 02/25/12 17:31 1
Dibromofluoromethane (Surr) 97 77 -120 02/25/12 17:31 1

Method: 8015B - Gasoline Range Organics - (GC)

Client Sample ID: BURKHART 1 Lab Sample ID: 280-25805-1
Date Collected: 02/20/12 12:00 Matrix: Water
Date Received: 02/20/12 14:16

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Gasoline Range Organics (GRO) ND 25 ug/L - 02/22/12 20:02 1
-C6-C10

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
a,a,a-Trifluorotoluene 84 82_-110 02/22/12 20:02 1

Method: RSK-175 - Dissolved Gases (GC)

Client Sample ID: BURKHART 1 Lab Sample ID: 280-25805-1
Date Collected: 02/20/12 12:00 Matrix: Water
Date Received: 02/20/12 14:16

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Methane ND 5.0 ug/L o 02/22/12 11:41 1

Method: 8015B - Diesel Range Organics (DRO) (GC)

Client Sample ID: BURKHART 1 Lab Sample ID: 280-25805-1
Date Collected: 02/20/12 12:00 Matrix: Water
Date Received: 02/20/12 14:16

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Diesel Range Organics [C10-C28] ND 0.24 mg/L "~ 02/20/1220:13  02/24/12 23:51 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
o-Terphenyl! 85 50-115 02/20/12 20:13  02/24/12 23:51 1
n-Octacosane 95 26-152 02/20/12 20:13  02/24/12 23:51 1

Method: 6010B - Metals (ICP) - Dissolved

Client Sample ID: BURKHART 1 Lab Sample ID: 280-25805-1
Date Collected: 02/20/12 12:00 Matrix: Water
Date Received: 02/20/12 14:16

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Arsenic ND 15 ug/L ©02/24/1214:00  02/24/12 22:16 1
Barium 26 10 ug/L 02/24/12 14:00  02/24/12 22:16 1
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Client: ARCADIS U.S. Inc

Client Sample Results

Project/Site: Chesapeake COGCC Table 910-1 Soils

TestAmerica Job ID: 280-25805-1

Method: 6010B - Metals (ICP) - Dissolved (Continued)

Client Sample ID: BURKHART 1
Date Collected: 02/20/12 12:00
Date Received: 02/20/12 14:16

Lab Sample ID: 280-25805-1

Matrix: Water

Analyte Result Qualifier RL Unit Prepared Analyzed Dil Fac
Calcium 71000 200 ug/L 02/24/12 14:00  02/24/12 22:16 1
Chromium ND 10 ug/L 02/24/12 14:00  02/24/12 22:16 1
Iron ND 100 ug/L 02/24/12 14:00  02/24/12 22:16 1
Lead ND 9.0 ug/L 02/24/12 14:00  02/24/12 22:16 1
Magnesium 22000 200 ug/L 02/24/12 14:00  02/24/12 22:16 1
Selenium ND 15 ug/L 02/24/12 14:00  02/24/12 22:16 1
Sodium 67000 1000 ug/L 02/24/12 14:00  02/24/12 22:16 1
General Chemistry

Client Sample ID: BURKHART 1 Lab Sample ID: 280-25805-1
Date Collected: 02/20/12 12:00 Matrix: Water
Date Received: 02/20/12 14:16

Analyte Result Qualifier RL Unit Prepared Analyzed Dil Fac
Total Dissolved Solids 490 10 mg/L 02/27/12 09:35 1
Bromide 0.20 0.20 mg/L 02/20/12 19:13 1
Nitrate as N ND 0.50 mg/L 02/20/12 19:13 1
Chloride 1 3.0 mg/L 02/20/12 19:13 1
Nitrite as N ND 0.50 mg/L 02/20/12 19:13 1
Fluoride 0.78 0.50 mg/L 02/20/12 19:13 1
Orthophosphate as P ND 0.50 mg/L 02/20/12 19:13 1
Sulfate 150 25 mg/L 02/21/12 03:35 5
Specific Conductance 810 2.0 umhos/cm 02/28/12 09:42 1
pH adj. to 25 deg C 7.15 HF 0.100 SuU 02/22/12 15:01 1
Temperature 21.9 HF 1.00 Degrees C 02/22/12 15:01 1
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Client: ARCADIS U.S. Inc

Project/Site: Chesapeake COGCC Table 910-1 Soils

Surrogate Summary

TestAmerica Job ID: 280-25805-1

Method: 8260B - Volatile Organic Compounds (GC/MS)

Matrix: Water

Prep Type: Total/NA

Percent Surrogate Recovery (Acceptance Limits)

12DCE TOL BFB DBFM
Lab Sample ID Client Sample ID (70-127) (80-125) (78-120) (77-120)
280-25805-1 BURKHART 1 104 95 96 97
280-25970-D-9 MS Matrix Spike 112 101 103 105
280-25970-D-9 MSD Matrix Spike Duplicate 99 92 94 96
LCS 280-109239/4 Lab Control Sample 109 97 98 100
MB 280-109239/5 Method Blank 103 92 102 94
Surrogate Legend
12DCE = 1,2-Dichloroethane-d4 (Surr)
TOL = Toluene-d8 (Surr)
BFB = 4-Bromofluorobenzene (Surr)
DBFM = Dibromofluoromethane (Surr)
Method: 8015B - Gasoline Range Organics - (GC)
Matrix: Water Prep Type: Total/NA
Percent Surrogate Recovery (Acceptance Limits)
TFT1
Lab Sample ID Client Sample ID (82-110)
280-25805-1 BURKHART 1 84
280-25832-A-1 MS Matrix Spike 104
280-25832-A-1 MSD Matrix Spike Duplicate 102
LCS 280-108886/3 Lab Control Sample 95
LCSD 280-108886/4 Lab Control Sample Dup 91
MB 280-108886/5 Method Blank 100
Surrogate Legend
TFT = a,a,a-Trifluorotoluene
Method: 8015B - Diesel Range Organics (DRO) (GC)
Matrix: Water Prep Type: Total/NA
Percent Surrogate Recovery (Acceptance Limits)
OTPH1 oTC1
Lab Sample ID Client Sample ID (50-115) (26-152)
280-25805-1 BURKHART 1 85 95
LCS 280-108457/2-A Lab Control Sample 96 97
LCSD 280-108457/3-A Lab Control Sample Dup 93 102
MB 280-108457/1-A Method Blank 85 95

Surrogate Legend

OTPH = o-Terphenyl

OTC = n-Octacosane
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QC Association Summary
Client: ARCADIS U.S. Inc
Project/Site: Chesapeake COGCC Table 910-1 Soils

TestAmerica Job ID: 280-25805-1

GC/MS VOA
Analysis Batch: 109239
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
280-25805-1 BURKHART 1 Total/NA Water 8260B
280-25970-D-9 MS Matrix Spike Total/NA Water 8260B
280-25970-D-9 MSD Matrix Spike Duplicate Total/NA Water 8260B
LCS 280-109239/4 Lab Control Sample Total/NA Water 8260B
MB 280-109239/5 Method Blank Total/NA Water 8260B
GC VOA
Analysis Batch: 108752
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
280-25805-1 BURKHART 1 Total/NA Water RSK-175
280-25816-A-2 DU Duplicate Total/NA Water RSK-175
280-25816-B-2 MS Matrix Spike Total/NA Water RSK-175
280-25816-B-2 MSD Matrix Spike Duplicate Total/NA Water RSK-175
LCS 280-108752/2 Lab Control Sample Total/NA Water RSK-175
LCSD 280-108752/3 Lab Control Sample Dup Total/NA Water RSK-175
MB 280-108752/4 Method Blank Total/NA Water RSK-175
Analysis Batch: 108886
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
280-25805-1 BURKHART 1 Total/NA Water 8015B
280-25832-A-1 MS Matrix Spike Total/NA Water 8015B
280-25832-A-1 MSD Matrix Spike Duplicate Total/NA Water 8015B
LCS 280-108886/3 Lab Control Sample Total/NA Water 8015B
LCSD 280-108886/4 Lab Control Sample Dup Total/NA Water 8015B
MB 280-108886/5 Method Blank Total/NA Water 8015B
GC Semi VOA
Prep Batch: 108457
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
280-25805-1 BURKHART 1 Total/NA Water 3510C
LCS 280-108457/2-A Lab Control Sample Total/NA Water 3510C
LCSD 280-108457/3-A Lab Control Sample Dup Total/NA Water 3510C
MB 280-108457/1-A Method Blank Total/NA Water 3510C
Analysis Batch: 109335
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
280-25805-1 BURKHART 1 Total/NA Water 8015B 108457
LCS 280-108457/2-A Lab Control Sample Total/NA Water 8015B 108457
LCSD 280-108457/3-A Lab Control Sample Dup Total/NA Water 8015B 108457
MB 280-108457/1-A Method Blank Total/NA Water 8015B 108457
Metals
Prep Batch: 108995
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
280-25805-1 BURKHART 1 Dissolved Water 3005A
280-25892-A-1-D MS Matrix Spike Dissolved Water 3005A
280-25892-A-1-E MSD Matrix Spike Duplicate Dissolved Water 3005A
LCS 280-108726/2-B Lab Control Sample Dissolved Water 3005A
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QC Association Summary
Client: ARCADIS U.S. Inc TestAmerica Job ID: 280-25805-1
Project/Site: Chesapeake COGCC Table 910-1 Soils

Metals (Continued)

Prep Batch: 108995 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
MB 280-108726/1-B Method Blank Dissolved Water 3005A

Analysis Batch: 109262

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
280-25805-1 BURKHART 1 Dissolved Water 6010B 108995
280-25892-A-1-D MS Matrix Spike Dissolved Water 6010B 108995
280-25892-A-1-E MSD Matrix Spike Duplicate Dissolved Water 6010B 108995
LCS 280-108726/2-B Lab Control Sample Dissolved Water 6010B 108995
MB 280-108726/1-B Method Blank Dissolved Water 6010B 108995

General Chemistry

Analysis Batch: 108649

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
280-25805-1 BURKHART 1 Total/NA Water 300.0
280-25805-1 DU BURKHART 1 Total/NA Water 300.0
280-25805-1 MS BURKHART 1 Total/NA Water 300.0
280-25805-1 MSD BURKHART 1 Total/NA Water 300.0
LCS 280-108649/34 Lab Control Sample Total/NA Water 300.0
LCSD 280-108649/35 Lab Control Sample Dup Total/NA Water 300.0
MB 280-108649/36 Method Blank Total/NA Water 300.0
MRL 280-108649/11 MRL Lab Control Sample Total/NA Water 300.0

Analysis Batch: 108650

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
280-25805-1 BURKHART 1 Total/NA Water 300.0
280-25805-1 BURKHART 1 Total/NA Water 300.0
280-25805-1 DU BURKHART 1 Total/NA Water 300.0
280-25805-1 DU BURKHART 1 Total/NA Water 300.0
280-25805-1 MS BURKHART 1 Total/NA Water 300.0
280-25805-1 MS BURKHART 1 Total/NA Water 300.0
280-25805-1 MSD BURKHART 1 Total/NA Water 300.0
280-25805-1 MSD BURKHART 1 Total/NA Water 300.0
LCS 280-108650/34 Lab Control Sample Total/NA Water 300.0
LCSD 280-108650/35 Lab Control Sample Dup Total/NA Water 300.0
MB 280-108650/36 Method Blank Total/NA Water 300.0
MRL 280-108650/11 MRL Lab Control Sample Total/NA Water 300.0

Analysis Batch: 108742

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
280-25805-1 BURKHART 1 Total/NA Water SM 4500 H+ B
280-25805-1 DU BURKHART 1 Total/NA Water SM 4500 H+ B
LCS 280-108742/4 Lab Control Sample Total/NA Water SM 4500 H+ B
LCSD 280-108742/5 Lab Control Sample Dup Total/NA Water SM 4500 H+ B

Analysis Batch: 109299

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
280-25805-1 BURKHART 1 Total/NA Water 160.1
280-25805-1 DU BURKHART 1 Total/NA Water 160.1
LCS 280-109299/2 Lab Control Sample Total/NA Water 160.1
LCSD 280-109299/3 Lab Control Sample Dup Total/NA Water 160.1
MB 280-109299/1 Method Blank Total/NA Water 160.1
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QC Association Summary

Client: ARCADIS U.S. Inc
Project/Site: Chesapeake COGCC Table 910-1 Soils

TestAmerica Job ID: 280-25805-1

General Chemistry (Continued)

Analysis Batch: 109443

Page 14 of 27

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
280-25746-D-1 DU Duplicate Total/NA Water SM 2510B
280-25805-1 BURKHART 1 Total/NA Water SM 2510B
LCS 280-109443/3 Lab Control Sample Total/NA Water SM 2510B
LCSD 280-109443/4 Lab Control Sample Dup Total/NA Water SM 2510B
MB 280-109443/5 Method Blank Total/NA Water SM 2510B

TestAmerica Denver
3/5/2012





Client: ARCADIS U.S. Inc

QC Sample Results

Project/Site: Chesapeake COGCC Table 910-1 Soils

TestAmerica Job ID: 280-25805-1

Method: 8260B - Volatile Organic Compounds (GC/MS)

Matrix: Water

Lab Sample ID: MB 280-109239/5

Analysis Batch: 109239

Client Sample ID: Method Blank
Prep Type: Total/NA
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MB MB
Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Benzene ND 1.0 ug/L o 02/25/12 10:14 1
Ethylbenzene ND 1.0 ug/L 02/25/12 10:14 1
Toluene ND 1.0 ug/L 02/25/12 10:14 1
m-Xylene & p-Xylene ND 2.0 ug/L 02/25/12 10:14 1
o-Xylene ND 1.0 ug/L 02/25/12 10:14 1
Xylenes, Total ND 2.0 ug/L 02/25/12 10:14 1
MB MB
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,2-Dichloroethane-d4 (Surr) 103 70-127 02/25/12 10:14 1
Toluene-d8 (Surr) 92 80-125 02/25/12 10:14 1
4-Bromofiluorobenzene (Surr) 102 78-120 02/25/12 10:14 1
Dibromofluoromethane (Surr) 94 77 -120 02/25/12 10:14 1
Lab Sample ID: LCS 280-109239/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 109239
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D  %Rec Limits
Benzene 5.00 5.02 ug/L N 100 74 .135
Ethylbenzene 5.00 5.13 ug/L 103 72.120
Toluene 5.00 5.25 ug/L 105 73-120
m-Xylene & p-Xylene 10.0 10.5 ug/L 105 74 135
o-Xylene 5.00 5.04 ug/L 101 73-135
Xylenes, Total 15.0 15.5 ug/L 103 75.135
LCS LCS

Surrogate %Recovery Qualifier Limits
1,2-Dichloroethane-d4 (Surr) 109 70-127
Toluene-d8 (Surr) 97 80-125
4-Bromofluorobenzene (Surr) 98 78-120
Dibromofluoromethane (Surr) 100 77 -120
Lab Sample ID: 280-25970-D-9 MS Client Sample ID: Matrix Spike
Matrix: Water Prep Type: Total/NA
Analysis Batch: 109239

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D  %Rec Limits
Benzene 9200 1000 10500 4 ug/L N 128 74 .135
Ethylbenzene 3600 1000 4610 ug/L 101 72.120
Toluene 650 1000 1680 ug/L 103 73-120
m-Xylene & p-Xylene ND 2000 2070 ug/L 103 74 135
o-Xylene ND 1000 1090 ug/L 102 73-.135
Xylenes, Total ND 3000 3150 ug/L 103 75.135

MS MS

Surrogate %Recovery Qualifier Limits
1,2-Dichloroethane-d4 (Surr) 112 70-127
Toluene-d8 (Surr) 101 80-125
4-Bromofluorobenzene (Surr) 103 78-120
Dibromofluoromethane (Surr) 105 77 -120
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QC Sample Results

Client: ARCADIS U.S. Inc
Project/Site: Chesapeake COGCC Table 910-1 Soils

TestAmerica Job ID: 280-25805-1

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-25970-D-9 MSD Client Sample ID: Matrix Spike Duplicate
Matrix: Water Prep Type: Total/NA
Analysis Batch: 109239

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D  %Rec Limits RPD Limit
Benzene 9200 1000 10600 4 ug/L 141 74 135 1 20
Ethylbenzene 3600 1000 4760 ug/L 117 72-120 3 26
Toluene 650 1000 1800 ug/L 115 73-120 7 20
m-Xylene & p-Xylene ND 2000 2330 ug/L 117 74 135 12 20
o-Xylene ND 1000 1180 ug/L 1M1 73-135 8 20
Xylenes, Total ND 3000 3510 ug/L 115 75-135 11 20

MSD MSD
Surrogate %Recovery Qualifier Limits
1,2-Dichloroethane-d4 (Surr) 99 70-127
Toluene-d8 (Surr) 92 80-125
4-Bromofluorobenzene (Surr) 94 78-120
Dibromofluoromethane (Surr) 96 77 -120
Method: 8015B - Gasoline Range Organics - (GC)
Lab Sample ID: MB 280-108886/5 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108886
MB MB
Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Gasoline Range Organics (GRO) ND 25 ug/L - 02/22/12 11:02 1
-C6-C10
MB MB
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
a,a,a-Trifluorotoluene 100 82110 02/22/12 11:02 1
Lab Sample ID: LCS 280-108886/3 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108886
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Gasoline Range Organics (GRO) 101 112 ug/L N 1M 79-149
-C6-C10
LCS LCS
Surrogate %Recovery Qualifier Limits
a,a,a-Trifluorotoluene 95 82.110
Lab Sample ID: LCSD 280-108886/4 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108886
Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Gasoline Range Organics (GRO) 101 114 ug/L N 113 79-149 2 27
-C6-C10
LCSD LCSD

Surrogate %Recovery Qualifier Limits
a,a,a-Trifluorotoluene 91 82110
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QC Sample Results
Client: ARCADIS U.S. Inc TestAmerica Job ID: 280-25805-1
Project/Site: Chesapeake COGCC Table 910-1 Soils

Method: 8015B - Gasoline Range Organics - (GC) (Continued)

Lab Sample ID: 280-25832-A-1 MS Client Sample ID: Matrix Spike
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108886

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D  %Rec Limits
Gasoline Range Organics (GRO) ND 101 106 ug/L N 105 79.-149
-C6-C10

MS MS

Surrogate %Recovery Qualifier Limits
a,a,a-Trifluorotoluene 104 82_-110
Lab Sample ID: 280-25832-A-1 MSD Client Sample ID: Matrix Spike Duplicate
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108886

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Gasoline Range Organics (GRO) ND 101 107 ug/L N 106 79 -149 1 27
-C6-C10

MSD MSD

Surrogate %Recovery Qualifier Limits
a,a,a-Trifluorotoluene 102 82110

Method: RSK-175 - Dissolved Gases (GC)

Lab Sample ID: MB 280-108752/4 Client Sample ID: Method Blank

Matrix: Water Prep Type: Total/NA
Analysis Batch: 108752
MB MB

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Methane ND 5.0 ug/L - 02/22/12 11:34 1
Lab Sample ID: LCS 280-108752/2 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108752

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Methane 73.2 71.3 ug/L - 97 75.125
Lab Sample ID: LCSD 280-108752/3 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108752

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Methane 73.2 76.0 ug/L - 104 75.125 6 20
Lab Sample ID: 280-25816-B-2 MS Client Sample ID: Matrix Spike
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108752

Sample Sample Spike MS MS %Rec.

Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Methane 4100 73.2 9130 4 ug/L N 6875 52 .145
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Client: ARCADIS U.S. Inc

QC Sample Results

Project/Site: Chesapeake COGCC Table 910-1 Soils

TestAmerica Job ID: 280-25805-1

Method: RSK-175 - Dissolved Gases (GC) (Continued)

Lab Sample ID: 280-25816-B-2 MSD
Matrix: Water
Analysis Batch: 108752

Client Sample ID: Matrix Spike Duplicate
Prep Type: Total/NA

n-Octacosane
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Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D  %Rec Limits RPD Limit
Methane 4100 73.2 9100 4 ug/L o 6837 52 -145 0 20
Lab Sample ID: 280-25816-A-2 DU Client Sample ID: Duplicate
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108752
Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
Methane 4100 7580 F ug/L o 60 20
Method: 8015B - Diesel Range Organics (DRO) (GC)
Lab Sample ID: MB 280-108457/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 109335 Prep Batch: 108457
MB MB
Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Diesel Range Organics [C10-C28] ND 0.25 mg/L ©02/20/1218:25  02/24/12 09:03 1
MB MB
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
o-Terphenyl! 85 50-115 02/20/12 18:25  02/24/12 09:03 1
n-Octacosane 95 26 - 152 02/20/12 18:25  02/24/12 09:03 1
Lab Sample ID: LCS 280-108457/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 109335 Prep Batch: 108457
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Diesel Range Organics 2.00 2.04 mg/L o 102 54 115
[C10-C28]
LCS LCS
Surrogate %Recovery Qualifier Limits
o-Terphenyl! 96 50-115
n-Octacosane 97 26-152
Lab Sample ID: LCSD 280-108457/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 109335 Prep Batch: 108457
Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Diesel Range Organics 2.00 2.06 mg/L o 103 54-115 1 31
[C10-C28]
LCSD LCSD
Surrogate %Recovery Qualifier Limits
o-Terphenyl 93 50-115
102 26-152

TestAmerica Denver
3/5/2012





Client: ARCADIS U.S. Inc

Project/Site: Chesapeake COGCC Table 910-1 Soils

QC Sample Results

TestAmerica Job ID: 280-25805-1

Method: 6010B - Metals (ICP)

Lab Sample ID: MB 280-108726/1-B
Matrix: Water
Analysis Batch: 109262

Client Sample ID: Method Blank
Prep Type: Dissolved
Prep Batch: 108995
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MB MB
Analyte Result Qualifier RL Unit Prepared Analyzed Dil Fac
Arsenic ND 15 ug/L 02/24/12 14:00  02/24/12 21:55 1
Barium ND 10 ug/L 02/24/12 14:00  02/24/12 21:55 1
Calcium ND 200 ug/L 02/24/12 14:00  02/24/12 21:55 1
Chromium ND 10 ug/L 02/24/12 14:00  02/24/12 21:55 1
Iron ND 100 ug/L 02/24/12 14:00  02/24/12 21:55 1
Lead ND 9.0 ug/L 02/24/12 14:00  02/24/12 21:55 1
Magnesium ND 200 ug/L 02/24/12 14:00  02/24/12 21:55 1
Selenium ND 15 ug/L 02/24/12 14:00  02/24/12 21:55 1
Sodium ND 1000 ug/L 02/24/12 14:00  02/24/12 21:55 1
Lab Sample ID: LCS 280-108726/2-B Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Dissolved
Analysis Batch: 109262 Prep Batch: 108995
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Arsenic 1000 1010 ug/L N 101 88-110
Barium 2000 2020 ug/L 101 90 - 112
Calcium 50000 48800 ug/L 98 90 - 111
Chromium 200 205 ug/L 102 90-113
Iron 1000 1010 ug/L 101 89.-115
Lead 500 528 ug/L 106 89.-110
Magnesium 50000 51400 ug/L 103 90-113
Selenium 2000 2130 ug/L 106 85-.112
Sodium 50000 50700 ug/L 101 90 - 115
Lab Sample ID: 280-25892-A-1-D MS Client Sample ID: Matrix Spike
Matrix: Water Prep Type: Dissolved
Analysis Batch: 109262 Prep Batch: 108995
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D  %Rec Limits
Arsenic ND 1000 1020 ug/L o 102 84 .124
Barium ND 2000 2050 ug/L 102 85-.120
Calcium 2700 50000 52200 ug/L 99 48 - 153
Chromium ND 200 207 ug/L 104 73-135
Iron ND 1000 1030 ug/L 103 52 .155
Lead ND 500 531 ug/L 106 89-121
Magnesium ND 50000 52100 ug/L 104 62 - 146
Selenium ND 2000 2120 ug/L 106 71-140
Sodium 80000 50000 129000 ug/L 97 70 -203
Lab Sample ID: 280-25892-A-1-E MSD Client Sample ID: Matrix Spike Duplicate
Matrix: Water Prep Type: Dissolved
Analysis Batch: 109262 Prep Batch: 108995
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Arsenic ND 1000 1000 ug/L o 100 84 124 2 20
Barium ND 2000 2020 ug/L 101 85.120 2 20
Calcium 2700 50000 51300 ug/L 97 48 153 2 20
Chromium ND 200 204 ug/L 102 73-135 2 20
Iron ND 1000 1020 ug/L 102 52 -155 1 20
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Client: ARCADIS U.S. Inc
Project/Site: Chesapeake COGCC Table 910-1 Soils

QC Sample Results

TestAmerica Job ID: 280-25805-1

Method: 6010B - Metals (ICP) (Continued)

Lab Sample ID: 280-25892-A-1-E MSD
Matrix: Water
Analysis Batch: 109262

Client Sample ID: Matrix Spike Duplicate
Prep Type: Dissolved
Prep Batch: 108995

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Lead ND 500 517 ug/L N 103 89.-121 3 20
Magnesium ND 50000 51300 ug/L 103 62 - 146 1 20
Selenium ND 2000 2080 ug/L 104 71-140 2 20
Sodium 80000 50000 129000 ug/L 97 70 -203 0 20

Method: 160.1 - Total Dissolved Solids
Lab Sample ID: MB 280-109299/1 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 109299
MB MB
Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Total Dissolved Solids ND 10 mg/L o 02/27/12 09:35 1
Lab Sample ID: LCS 280-109299/2 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 109299
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Total Dissolved Solids 500 477 mg/L o 95 86 - 110
Lab Sample ID: LCSD 280-109299/3 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 109299
Spike LCSD LCSD %Rec. RPD

Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Total Dissolved Solids 500 478 mg/L N 96 86 - 110 0 20
Lab Sample ID: 280-25805-1 DU Client Sample ID: BURKHART 1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 109299

Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
Total Dissolved Solids 490 481 mg/L N 1 10

Method: 300.0 - Anions, lon Chromatography
Lab Sample ID: MB 280-108649/36 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108649
MB MB

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Nitrate as N ND 0.50 mg/L o 02/20/12 18:56 1
Nitrite as N ND 0.50 mg/L 02/20/12 18:56 1
Orthophosphate as P ND 0.50 mg/L 02/20/12 18:56 1
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QC Sample Results
Client: ARCADIS U.S. Inc
Project/Site: Chesapeake COGCC Table 910-1 Soils

TestAmerica Job ID: 280-25805-1

Method: 300.0 - Anions, lon Chromatography (Continued)

Lab Sample ID: LCS 280-108649/34
Matrix: Water
Analysis Batch: 108649

Client Sample ID: Lab Control Sample
Prep Type: Total/NA

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D  %Rec Limits
Nitrate as N 5.00 5.01 mg/L o 100 90 - 110
Nitrite as N 5.00 5.14 mg/L 103 90 -110
Orthophosphate as P 5.00 5.01 mg/L 100 90-110
Lab Sample ID: LCSD 280-108649/35 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108649
Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D  %Rec Limits RPD Limit
Nitrate as N 5.00 5.00 mg/L o 100 90-110 0 10
Nitrite as N 5.00 5.13 mg/L 103 90-110 0 10
Orthophosphate as P 5.00 511 mg/L 102 90-110 2 10
Lab Sample ID: MRL 280-108649/11 MRL Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108649
Spike MRL MRL %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Nitrate as N 0.200 ND mg/L o 94 50 -150
Nitrite as N 0.200 ND mg/L 97 50 -150
Orthophosphate as P 0.200 ND mg/L 102 50 -150
Lab Sample ID: 280-25805-1 MS Client Sample ID: BURKHART 1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108649
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Nitrate as N ND 5.00 5.56 mg/L N 1M 80-120
Nitrite as N ND 5.00 5.42 mg/L 108 80-120
Orthophosphate as P ND 5.00 6.14 F mg/L 123 80-120
Lab Sample ID: 280-25805-1 MSD Client Sample ID: BURKHART 1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108649
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Nitrate as N ND 5.00 5.64 mg/L o 113 80-120 1 20
Nitrite as N ND 5.00 5.48 mg/L 110 80-120 1 20
Orthophosphate as P ND 5.00 6.1 F mg/L 122 80-120 0 20
Lab Sample ID: 280-25805-1 DU Client Sample ID: BURKHART 1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108649
Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
Nitrate as N ND ND mg/L o NC 15
Nitrite as N ND ND mg/L NC 15
Orthophosphate as P ND ND mg/L NC 15
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Client: ARCADIS U.S. Inc

Project/Site: Chesapeake COGCC Table 910-1 Soils

QC Sample Results

TestAmerica Job ID: 280-25805-1

Method: 300.0 - Anions, lon Chromatography (Continued)

Matrix: Water
Analysis Batch: 108650

Lab Sample ID: MB 280-108650/36

Client Sample ID: Method Blank
Prep Type: Total/NA
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MB MB

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Bromide ND 0.20 mg/L N 02/20/12 18:56 1
Chloride ND 3.0 mg/L 02/20/12 18:56 1
Fluoride ND 0.50 mg/L 02/20/12 18:56 1
Sulfate ND 5.0 mg/L 02/20/12 18:56 1
Lab Sample ID: LCS 280-108650/34 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108650

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Bromide 5.00 4.98 mg/L N 100 90 - 110
Chloride 25.0 25.3 mg/L 101 90 - 110
Fluoride 5.00 5.15 mg/L 103 90 - 110
Sulfate 25.0 251 mg/L 100 90 - 110
Lab Sample ID: LCSD 280-108650/35 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108650

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Bromide 5.00 4.98 mg/L o 100 90-110 0 10
Chloride 25.0 254 mg/L 101 90 - 110 0 10
Fluoride 5.00 5.16 mg/L 103 90 - 110 0 10
Sulfate 25.0 25.1 mg/L 100 90 -110 0 10
Lab Sample ID: MRL 280-108650/11 MRL Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108650

Spike MRL MRL %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Bromide 0.200 0.204 mg/L N 102 50 - 150
Chloride 1.00 ND mg/L 101 50 - 150
Fluoride 0.200 ND mg/L 97 50 - 150
Sulfate 1.00 ND mg/L 101 50 - 150
Lab Sample ID: 280-25805-1 MS Client Sample ID: BURKHART 1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108650

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Bromide 0.20 5.00 5.70 mg/L - 110 80-120
Chloride 1 25.0 39.1 mg/L 11 80-120
Fluoride 0.78 5.00 6.25 mg/L 109 80-120
Lab Sample ID: 280-25805-1 MS Client Sample ID: BURKHART 1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108650
Sample Sample Spike MS MS %Rec.

Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Sulfate 150 125 280 E mg/L - 104 80-120
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Client: ARCADIS U.S. Inc

Project/Site: Chesapeake COGCC Table 910-1 Soils

QC Sample Results

TestAmerica Job ID: 280-25805-1

Method: 300.0 - Anions, lon Chromatography (Continued)

Lab Sample ID: 280-25805-1 MSD
Matrix: Water
Analysis Batch: 108650

Client Sample ID: BURKHART 1
Prep Type: Total/NA

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D  %Rec Limits RPD Limit
Bromide 0.20 5.00 5.78 mg/L o 112 80-120 1 20
Chloride 1 25.0 39.5 mg/L 113 80-120 1 20
Fluoride 0.78 5.00 6.33 mg/L 1M1 80-120 1 20
Lab Sample ID: 280-25805-1 MSD Client Sample ID: BURKHART 1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108650

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D  %Rec Limits RPD Limit
Sulfate 150 125 279 E mg/L o 104 80-120 0 20
Lab Sample ID: 280-25805-1 DU Client Sample ID: BURKHART 1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108650

Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
Bromide 0.20 ND mg/L o NC 15
Chloride 1 11.3 mg/L 0.2 15
Fluoride 0.78 0.777 mg/L 0.3 15
Lab Sample ID: 280-25805-1 DU Client Sample ID: BURKHART 1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108650

Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
Sulfate 150 149 mg/L - 0.4 15

Method: SM 2510B - Conductivity, Specific Conductance
Lab Sample ID: MB 280-109443/5 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 109443
MB MB
Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Specific Conductance ND 2.0 umhos/cm o 02/28/12 09:42 1
Lab Sample ID: LCS 280-109443/3 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 109443
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D  %Rec Limits
Specific Conductance 1410 1440 umhos/cm o 102 90-110
Lab Sample ID: LCSD 280-109443/4 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 109443
Spike LCSD LCSD %Rec. RPD

Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Specific Conductance 1410 1440 umhos/cm o 102 90-110 0 10
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Client: ARCADIS U.S. Inc

Project/Site: Chesapeake COGCC Table 910-1 Soils

QC Sample Results

TestAmerica Job ID: 280-25805-1

Method: SM 2510B - Conductivity, Specific Conductance (Continued)

Lab Sample ID: 280-25746-D-1 DU
Matrix: Water
Analysis Batch: 109443

Client Sample ID: Duplicate
Prep Type: Total/NA

Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
Specific Conductance 75 75.5 umhos/cm o 0.8 10

Method: SM 4500 H+ B - pH
Lab Sample ID: LCS 280-108742/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108742
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
pH adj. to 25deg C 7.00 6.980 SuU N 100 99101
Lab Sample ID: LCSD 280-108742/5 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108742
Spike LCSD LCSD %Rec. RPD

Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
pH adj. to 25deg C 7.00 7.030 SuU N 100 99101 1 5
Lab Sample ID: 280-25805-1 DU Client Sample ID: BURKHART 1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 108742

Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
pH adj. to 25 deg C 715 HF 7.160 su o 0.1 5
Temperature 21.9 HF 21.90 Degrees C 0 10
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Lab Chronicle

Client: ARCADIS U.S. Inc TestAmerica Job ID: 280-25805-1
Project/Site: Chesapeake COGCC Table 910-1 Soils

Client Sample ID: BURKHART 1 Lab Sample ID: 280-25805-1
Date Collected: 02/20/12 12:00 Matrix: Water
Date Received: 02/20/12 14:16

Batch Batch Dil Initial Final Batch Prepared

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab

Total/NA Analysis  8260B 1 20 mL 20 mL 109239 02/25/1217:31  KAJ TAL DEN
Total/NA Analysis RSK-175 1 18 mL 18 mL 108752 02/22/12 11:41  BMG TAL DEN
Total/NA Analysis  8015B 1 5 mL 5 mL 108886 02/22/12 20:02 AMB TAL DEN
Total/NA Prep 3510C 1052.9 mL 1000 uL 108457 02/20/1220:13  AA TAL DEN
Total/NA Analysis  8015B 1 109335 02/24/12 23:51 MRB TAL DEN
Dissolved Prep 3005A 50 mL 50 mL 108995 02/24/12 14:00 JM TAL DEN
Dissolved Analysis  6010B 1 109262 02/24/1222:16  JKH TAL DEN
Total/NA Analysis  300.0 1 1.0 mL 1.0 mL 108649 02/20/1219:13 TLP TAL DEN
Total/NA Analysis  300.0 1 1.0 mL 1.0 mL 108650 02/20/1219:13 TLP TAL DEN
Total/NA Analysis  300.0 5 1.0 mL 1.0 mL 108650 02/21/1203:35 TLP TAL DEN
Total/NA Analysis  SM 4500 H+ B 1 108742 02/22/12 15:01 DA TAL DEN
Total/NA Analysis  160.1 1 100 mL 100 mL 109299 02/27/12 09:35 BJD TAL DEN
Total/NA Analysis SM 2510B 1 109443 02/28/12 09:42 PMP TAL DEN

Laboratory References:
TAL DEN = TestAmerica Denver, 4955 Yarrow Street, Arvada, CO 80002, TEL (303)736-0100

TestAmerica Denver
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Login Sample Receipt Checklist

Client: ARCADIS U.S. Inc

Login Number: 25805
List Number: 1
Creator: Bindel, Aaron M

Job Number: 280-25805-1

List Source: TestAmerica Denver

Question Answer Comment
Radioactivity either was not measured or, if measured, is at or below True
background

The cooler's custody seal, if present, is intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True
There are no discrepancies between the sample IDs on the containers and False Received Trip Blank(s) not listed on COC.
the COC.

Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

VOA sample vials do not have headspace or bubble is <6mm (1/4") in True
diameter.

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Denver
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		Parameter		Water Well Sample

				Sample Date				CDPHE Standards                    

				Baseline		Post-Fracture

				Result 3-16-11		Result 2-20-12		Unit		Domestic		Agriculture		Units

		Boron		NA		NA		mg/l		NS		0.75		mg/l

		Copper		NA		NA		mg/l		1		0.2		mg/l

		Arsenic		ND		ND		mg/l		0.05		0.1		mg/l

		Barium		0.033		ND		mg/l		2.0				mg/l

		Cadmium		ND		NA		mg/l		0.005		0.01		mg/l

		Calcium		68		68		mg/l		NS

		Chromium		ND		ND		mg/l		0.1		0.1		mg/l

		Iron		0.81		0.34		mg/l		0.3		5		mg/l

		Lead		ND		ND		mg/l		0.05		0.1		mg/l

		Magnesium		20		20		mg/l		NS

		Manganese		0.052		0.053		mg/l		0.05		0.2		mg/l

		Potassium		6.7		8.1		mg/l		NS

		Selenium		ND		ND		mg/l		0.05		0.02		mg/l

		Silver		ND		NA		mg/l		0.05		NS		mg/l

		Sodium		68		66		mg/l		NS

		Uranium		ND		NA		mg/l		0.03				mg/l

		Chloride		11		12		mg/l		250		NS		mg/l

		Nitrite		ND		ND		mg/l		1.0		10		mg/l

		Nitrate		ND		ND		mg/l		10.0		100		mg/l

		Total Nitrite/Nitrate		ND		ND		mg/l		10.0		100		mg/l

		Fluoride		0.81		0.68		mg/l		4.0		NS		mg/l

		Total Dissolved Solids		450		520		mg/l		500		*1500		mg/l

		pH		7.11		7.28		No units		6.5 - 8.5		6.5 - 8.5		No units

		Sulfate		140		150		mg/l		250				mg/l

		Sodium Adsorption Ratio		1.8		1.8		No units		NS

		Bromide		ND		NA		mg/l		NS

		Total Alkalinity		260		250		mg/l		NS

		Bicarbonate		260		250		mg/l		NS

		Carbonate		ND		ND		mg/l		NS

		Conductivity		0.78		0.781		mmhos/cm		NS

		Methane		ND		ND		mg/l		NS







		CDPHE		Colorado Department of Public Health and the Environment.

		Domestic		Standards for Domestic Water Supply, Human Health and Drinking Water Standards.

		Agriculture		* Standards for agriculture compiled from CDPHE and other of sources.

		mg/l		Milligrams per liter (equals parts per million).

		CDPHE Standards		Water Quality Control Commission 5 CCR 1002-41, Regulation No. 41 - The Basic 

				Standards For Groundwater.

		mmhos/cm		millimhos per centimeer

		NA		Not analyzed.

		ND		Not detected.

		NS		No Standard.

		**		Health Advisory.

				Human health standard.

				Secondardy standard.
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