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October 7, 2014 
 
John Axelson 
East Environmental Supervisor 
Colorado Oil and Gas Conservation Commission 
1120 Lincoln Street, Suite 801 
Denver, Colorado  80203 
                
 
RE: Confirmation Soil Sampling, Rice Lease Assessment Report Supplemental Data 

Remediation Project Numbers 8444, 8461 and 8517 Logan County, Colorado 
 
Dear Mr. Axelson,  
 
Olsson Associates (Olsson) was retained by CM Production, LLC (CM Production) to conduct 
an environmental assessment of issues pertaining to a notice of alleged violation (NOAV) 
#2003999090 at the central tank battery located in the southwest quarter of the northwest 
quarter of Section 33, Township 12 North, Range 54 West, of the 6th Principal Meridian, in 
Logan County, Colorado. This letter presents the results of additional sampling that Olsson 
conducted on September 3, 2014. 
 
July 2014 Oily Waste Excavation Confirmation Soil Sampling Summary 
On July 23, 2014 Olsson performed site characterization activities of the oily waste that was 
excavated adjacent to the northwest corner of the south pit, assessed produced water impacts 
in the drainage to the east of the site, and also to the south of the south pit.  All of the 
confirmation soil samples collected from the sidewalls and base of the oily waste excavation 
were submitted for laboratory analysis of the Table 910-1 soil parameters.  The analytical 
results showed that benzene, toluene, ethylbenzene, and xylenes and gasoline range organics 
(GRO) were not detected above laboratory reporting limits in any of the confirmation samples 
(TBE-NE@6’, TBE-SW@6’, TBE-SE@6’, TBE-B@8’, and TBE-NW@6’).  
 
The results for diesel range organics (DRO) showed that DRO was not detected in the bottom 
confirmation soil sample and three of the four sidewall samples. The DRO result reported for the 
TBE-NW@6’ side wall sample was reported at 8,080 milligrams per kilogram (mg/kg) which was 
above the Table 910-1 concentration level of 500 mg/kg.   
 
The results for the waste characterization sample, TBE-WC, showed that the GRO was reported 
at 830 mg/kg, and that the DRO was reported at 22,900 mg/kg. The results for the overburden 
composite sample, TBE-CO, showed that the DRO was 4,890 mg/kg. These results also 
exceeded the Table 910-1 concentration levels. Per our conversation the COGCC does not 
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allow tank bottoms to be land farmed, so these wastes will need to be disposed at a commercial 
landfill facility. 

 
SEPTEMBER 2014 OILY WASTE EXCAVATION SOIL SAMPLING ACTIVITIES  
 
Additional Sidewall Confirmation Soil Sample – Oily Waste Excavation  
On September 3, 2014 Olsson personnel collected an additional soil confirmation sample, TBE-
NW@6’-A, following additional excavation of the northwest corner of the waste excavation. The 
sample was collected to confirm that the extent of DRO impacted soil had been removed. The 
results for the TBE-NW@6’-A soil sample showed that DRO was not detected above the 
laboratory reporting limits in the sample.    
 
July 2014 Ephemeral Drainage Soils Assessment Summary 
On July 23, 2014 Olsson personnel conducted an assessment of the produced water impacted 
soil within the drainage to the east of the north and east produced water pits.  The assessment 
involved the installation of a hand augered piezometer to a depth of ten feet below ground 
surface (bgs) at an elevation of approximately three feet above the base of the main drainage 
downslope from the east pit, collection of a produced water sample from the east pit, and 
collection of a surface water sample from where the side drainage downslope of the north pit 
joins the main drainage.  
 
The piezometer remained dry during the time that Olsson personnel were onsite on July 23, 
2014. There was evidence of moisture seeping from both banks of the drainage following recent 
precipitation. The results of the surface water sample and the produced water sample showed 
elevated levels of chloride and TDS.   
 

SEPTEMBER 2014 WATER SAMPLING ACTIVITIES  
 
North and South Produced Water Pit Samples and Main Drainage Surface Water Sample  
Olsson personnel also collected produced water samples from the north pit and south pit to 
compare to the sample results for the east pit produced water sample and a surface water 
sample collected from the side drainage downslope from the north pit during the July 2014 site 
characterization activities. Olsson personnel were also able to collect a surface water sample 
from the main drainage down gradient from the north pit.    
 
The produced water sample results for the north pit (Sample ID: N Pit) showed that chloride was 
detected at 6,050 milligrams per liter (mg/L), that total dissolved solids (TDS) were reported at 
12,400 mg/L, and sulfate was reported at 76.3 mg/l. The produced water sample results for the 
south pit (Sample ID: S Pit) showed that chloride was detected at 5,450 mg/l, TDS was reported 
at 11,300 mg/l, and sulfate was reported at 70.8 mg/l.  
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Limited surface water flow was observed in the main drainage approximately 130 feet east of 
the north pit and was able to collect a sample. The results for the surface water sample (Sample 
ID: NPD-SW) collected on September 3, 2014 showed that chloride was detected at 1,360 mg/l, 
TDS was reported at 2,580 mg/l, and sulfate was reported at 20.8 mg/l.   
  
The side drainage downslope from the north pit was dry. Olsson personnel checked the water 
level in temporary piezometer, PZ-1, and the piezometer was dry. The main drainage was dry at 
this point downslope from the southeast corner of the east pit. 
 

CONCLUSIONS  
The following sections present the conclusions for the oily waste excavation and the produced 
water and surface water samples. 

 
Oily Waste Excavation 
 
The July 2014 confirmation soil sample results for the oily waste excavation show that 
concentrations of BTEX and GRO were not detected above the COGCC Table 910-1 
concentration levels. The July 2014 soil sample TBE-NW @6’ showed that DRO was detected 
at a concentration of 8,080 mg/kg, which was above the 500 mg/kg Table 910-1 value for DRO.   
 
CM Production performed additional excavation of the northwest corner and Olsson personnel 
collected an additional sidewall confirmation soil sample, TBE-NW @6’, which was collected on 
September 3, 2014 and submitted for DRO analysis. The laboratory results show that DRO was 
not detected above the laboratory reporting limit of 7.8 mg/kg. Therefore, no further action is 
warranted for the oily waste excavation. Impacted soils will be disposed offsite at a landfill. 
 
 
Produced Water and Surface Water Samples 
 
The produced water samples from the three pits showed similar chloride and TDS 
concentrations. The results for the July 2014 north pit drainage standing surface water sample 
show higher levels of chloride and TDS which may be due to evaporation, likely due to leaching 
out of soil, in the side drainage, impacted by historic produced water discharge previously 
allowed by the COGCC. The results for the September 2014 main drainage surface water 
sample show levels of chloride and TDS that are significantly lower than the produced water pit 
samples. 
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Sample ID Date Benzene (mg/kg)
Toluene 
(mg/kg)

Ethylbenzene 
(mg/kg)

Total Xylenes 
(mg/kg)

GRO     
(mg/kg)

DRO       
(mg/kg)

COGCC T 910-1 0.17 85 100 175 500 500
TBE-NE @ 6' 7/23/2014 < 0.066 < 0.13 < 0.13 < 0.26 < 13 < 7.7
TBE-SW @ 6' 7/23/2014 < 0.068 < 0.14 < 0.14 < 0.27 < 14 18.4
TBE-SE @ 6' 7/23/2014 < 0.068 < 0.14 < 0.14 < 0.27 < 14 < 7.9
TBE-B @ 8' 7/23/2014 < 0.062 < 0.12 < 0.12 < 0.25 < 12 < 7.5

TBE-NW @ 6' 7/23/2014 < 0.068 < 0.14 < 0.14 < 0.27 47.1 8,080
TBE-NW @ 6'-A 9/3/2014 NA NA NA NA NA < 7.8

TBE - WC 7/23/2014 < 0.069 < 0.14 0.401 19.6 830 22,900
TBE - CO 7/23/2014 < 0.064 < 0.13 < 0.13 < 0.25 17.7 4,890

mg/kg - milligrams per kilogram
GRO: gasoline range organics

DRO: diesel range organics

TPH:  Total petroleum hydrocarbons (Sum of GRO plus DRO concentrations)

BOLD  ‐ Above Colorado Oil and Gas Conservation Commissino (COGCC) Table 910‐1 concentration levels

< ‐ Analyte was not detected at or above the laboratory reporting limit

NA ‐ Analyte was not analyzed

See attached map for soil sample locations:

TBE‐NE @ 6': Confirmation soil sample from the northeast corner at 6 feet below ground surface (bgs)

TBE‐SW @ 6':  Confirmation soil sample from the southwest corner at 6 feet bgs

TBE‐SE @ 6': Confirmation soil sample from the southeast corner at 6 feet bgs

TBE‐B @ 8': Confirmation soil sample from the base of the buried tank bottoms excavation at 8 feet bgs

TBE‐NW @ 6': Confirmation soil sample from the northwest corner at 6 feet bgs

TBE‐NW @6'‐A: Confirmation soil sample collected on 09/03/2014 from the northwest corner at 6 feet bgs following additional excavation.

TBE ‐ WC: Tank Bottoms Excavation ‐ Waste Characterization soil sample

TBE ‐ CO:  Tank Bottoms Excavation ‐ Composite Overburden soil sample

Volatile Organic Compounds and Hydrocarbons

Table 1
ANALYTICAL SUMMARY - ORGANIC COMPOUNDS IN SOIL

Tank Bottoms Excavation - Oily Waste
CM Production LLC - Cliff Unit / Rice Lease 

Section 33 Township 12 North, Range 54 West
Logan County, Colorado



Sample ID Date
Chloride 

(mg/l)
TDS         

(mg/L)
Sulfate 
(mg/L)

Sample Collection Point

COGCC T 910-1 250 mg/L 1 < 1.25 x 
Background 250 mg/L 1

N PIT 9/3/2014 6050 12400 76.3 Water sample collected from the north produced water pit
S PIT 9/3/2014 5450 11300 70.8 Water sample collected from the south produced water pit

NPD-SW 9/3/2014 1360 2580 20.8
Water sample collected from the main drainage down stream from 
the north produced water pit (flowing from the north/drying up 
downstream). 

NPD - SW 7/23/2014 8380 15100 < 50
Water sample from the drainage down from the north pit near the 
confluence with the main drainage (standing puddle). 
Evaporation/leaching may have increased concentrations.

SE - Pit 7/23/2014 5800 11900 38.9 Water sample from the southeast pit

Note: Background established by the Colorado Department of Public Health and Environment (CDPHE) Water Quality Control Commission (WQCC) Regulation 41

The basic standards for groundwater
1 - Domestic drinking water standard

BOLD  - Above Colorado Oil and Gas Conservation Commission (COGCC) Table 910-1 concentration levels

The sample results for the SE - Pit sample are also above the Table 910-1 concentration levels; however, this sample was collected from a permitted pit. 

The COGCC records indicate that historically produced water was discharged to the ephemeral drainage east of the site. This practice was not regulated at that time.  

There was evidence of moisuture/seepage in both banks of the drainage adajcent to the facility and north of the facility.

Logan County, Colorado

Table 2
ANALYTICAL SUMMARY - INORGANIC COMPOUNDS IN WATER

Surface and Produced Pit Water Samples
CM Production LLC - Cliff Unit / Rice Lease 

Section 33 Township 12 North, Range 54 West
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B < 0.068
T < 0.14
E < 0.14
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GRO < 14
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Chr 0.015
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GRO 47.1
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E < 0.13
X < 0.26
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DRO < 7.7
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TBE-NE @6'
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T < 0.14
E 0.401
X 19.6
GRO 830
DRO 22,900

EXCAVATION
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E&P WASTE
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B – Benzene (0.17 mg/kg)
T – Toluene (100 mg/kg) 
E – Ethylbenzene (85 mg/kg)
X - Xylenes (150 mg/kg)
GRO – Gasoline Range Organics (500 mg/kg)
DRO – Diesel Range Organics (500 mg/kg)
PAH – Polycyclic Aromatic Hydrocarbons 
B(b)f - Benzo(b)fluoranthene (0.22 mg/kg)
Chr – Chrysene (22 mg/kg)
Fla – Fluoranthene (1,000 mg/kg)
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Accutest Laboratories

Sample Summary

Olsson Associates - Denver
Job No: D61775

CM Production LLC, Rice Lease Logan County Co
Project No:   014-0704

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

D61775-1 09/03/14 08:11 JED 09/03/14 AQ Water N PIT

D61775-2 09/03/14 08:02 JED 09/03/14 AQ Water S PIT

D61775-3 09/03/14 08:30 JED 09/03/14 AQ Water NPD-SW

D61775-4 09/03/14 07:45 JED 09/03/14 SO Soil TBE-NW@6'-A

Soil samples reported on a dry weight basis unless otherwise indicated on result page.
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On 09/03/2014, 4 sample(s), 0 Trip Blank(s), and 0 Field Blank(s) were received at Accutest Mountain States (AMS) at a 
temperature of 20.2 °C. The samples were intact and properly preserved, unless noted below.  An AMS Job Number of D61775 was 
assigned to the project.  The lab sample ID, client sample ID, and date of sample collection are detailed in the report’s Results 
Summary.

Specified quality control criteria were achieved for this job except as noted below.  For more information, please refer to the 
analytical results and QC summary pages.

Client: Olsson Associates - Denver

Site: CM Production LLC, Rice Lease Logan County Co

Job No D61775

Report Date 9/10/2014 2:02:43 PM

CASE NARRATIVE / CONFORMANCE SUMMARY

Extractables by GC By Method SW846-8015B
Matrix: SO Batch ID: OP10556

All samples were extracted and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D61777-1MS, D61777-1MSD were used as the QC samples indicated.

Wet Chemistry By Method EPA 300.0/SW846 9056
Matrix: AQ Batch ID: GP13465

All samples were prepared and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D61867-1MS, D61867-1MSD were used as the QC samples for the  Chloride, Sulfate analysis.

Matrix: AQ Batch ID: GP13468

All samples were prepared and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D61844-3MS, D61844-3MSD were used as the QC samples for the  Sulfate analysis.

Wet Chemistry By Method SM 2540C-2011
Matrix: AQ Batch ID: GN26364

All samples were analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D61775-3DUP were used as the QC samples for the  Solids, Total Dissolved analysis.

Wet Chemistry By Method SM2540G-2011 M
Matrix: SO Batch ID: GN26286

The data for  SM2540G-2011 M meets quality control requirements.

Wednesday, September 10, 2014 Page 1 of 2
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AMS certifies that data reported for samples received, listed on the associated custody chain or analytical task order, were produced 
to specifications meeting AMS's Quality System precision, accuracy and completeness objectives except as noted.

Estimated non-standard method measurement uncertainty data is available on request, based on quality control bias and implicit for 
standard methods. Acceptable uncertainty requires tested parameter quality control data to meet method criteria.

AMS is not responsible for data quality assumptions if partial reports are used and recommends that this report be used in its 
entirety. This report is authorized by AMS indicated via signature on the report cover.

Wednesday, September 10, 2014 Page 2 of 2
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Summary of Hits Page 1 of 1     
Job Number: D61775
Account: Olsson Associates - Denver
Project: CM Production LLC, Rice Lease Logan County Co
Collected: 09/03/14

Lab Sample ID   Client Sample ID Result/
Analyte Qual RL MDL Units Method

D61775-1 N PIT

Chloride 6050 250 mg/l EPA 300.0/SW846 9056
Solids, Total Dissolved 12400 10 mg/l SM 2540C-2011
Sulfate 76.3 50 mg/l EPA 300.0/SW846 9056

D61775-2 S PIT

Chloride 5450 250 mg/l EPA 300.0/SW846 9056
Solids, Total Dissolved 11300 10 mg/l SM 2540C-2011
Sulfate 70.8 50 mg/l EPA 300.0/SW846 9056

D61775-3 NPD-SW

Chloride 1360 50 mg/l EPA 300.0/SW846 9056
Solids, Total Dissolved 2580 10 mg/l SM 2540C-2011
Sulfate 20.8 5.0 mg/l EPA 300.0/SW846 9056

D61775-4 TBE-NW@6'-A

No hits reported in this sample.
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Accutest Laboratories

Sample Results

Report of Analysis

Mountain States

Section 4
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: N PIT 
Lab Sample ID: D61775-1 Date Sampled: 09/03/14 
Matrix: AQ - Water   Date Received: 09/03/14 

Percent Solids: n/a 
Project: CM Production LLC, Rice Lease Logan County Co

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chloride 6050 250 mg/l 500 09/05/14 16:16 JB EPA 300.0/SW846 9056

Solids, Total Dissolved 12400 10 mg/l 1 09/09/14 JD SM 2540C-2011

Sulfate 76.3 50 mg/l 100 09/05/14 19:48 JB EPA 300.0/SW846 9056

RL = Reporting Limit           
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: S PIT 
Lab Sample ID: D61775-2 Date Sampled: 09/03/14 
Matrix: AQ - Water   Date Received: 09/03/14 

Percent Solids: n/a 
Project: CM Production LLC, Rice Lease Logan County Co

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chloride 5450 250 mg/l 500 09/05/14 16:59 JB EPA 300.0/SW846 9056

Solids, Total Dissolved 11300 10 mg/l 1 09/09/14 JD SM 2540C-2011

Sulfate 70.8 50 mg/l 100 09/05/14 20:02 JB EPA 300.0/SW846 9056

RL = Reporting Limit           
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: NPD-SW 
Lab Sample ID: D61775-3 Date Sampled: 09/03/14 
Matrix: AQ - Water   Date Received: 09/03/14 

Percent Solids: n/a 
Project: CM Production LLC, Rice Lease Logan County Co

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chloride 1360 50 mg/l 100 09/05/14 17:13 JB EPA 300.0/SW846 9056

Solids, Total Dissolved 2580 10 mg/l 1 09/09/14 JD SM 2540C-2011

Sulfate 20.8 5.0 mg/l 10 09/06/14 10:48 JB EPA 300.0/SW846 9056

RL = Reporting Limit           

10 of 22
D61775

4
4.3



Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: TBE-NW@6'-A 
Lab Sample ID: D61775-4 Date Sampled: 09/03/14 
Matrix: SO - Soil   Date Received: 09/03/14 
Method: SW846-8015B   SW846 3546 Percent Solids: 85.5 
Project: CM Production LLC, Rice Lease Logan County Co

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FH025407.D 1 09/05/14 JS 09/04/14 OP10556 GFH1137
Run #2

Initial Weight Final Volume
Run #1 30.0 g 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 7.8 5.8 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 55% 20-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

• Chain of Custody

Mountain States

Section 5
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D61775: Chain of Custody
Page 1 of 1
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Accutest Laboratories

GC Semi-volatiles

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries

Mountain States

Section 6
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Method Blank Summary Page 1 of 1     
Job Number: D61775
Account: COCSCOG Olsson Associates - Denver
Project: CM Production LLC, Rice Lease Logan County Co

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP10556-MB FH025434.D 1 09/05/14 JS 09/04/14 OP10556 GFH1140

The QC reported here applies to the following samples: Method:  SW846-8015B

D61775-4

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 6.7 5.0 mg/kg

CAS No. Surrogate Recoveries Limits

84-15-1 o-Terphenyl 76% 20-130%
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Blank Spike Summary Page 1 of 1     
Job Number: D61775
Account: COCSCOG Olsson Associates - Denver
Project: CM Production LLC, Rice Lease Logan County Co

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP10556-BS FH025436.D 1 09/05/14 JS 09/04/14 OP10556 GFH1140

The QC reported here applies to the following samples: Method:  SW846-8015B

D61775-4

Spike BSP BSP
CAS No. Compound mg/kg mg/kg % Limits

TPH-DRO (C10-C28) 167 92.2 55 42-130

CAS No. Surrogate Recoveries BSP Limits

84-15-1 o-Terphenyl 77% 20-130%

* = Outside of Control Limits.
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: D61775
Account: COCSCOG Olsson Associates - Denver
Project: CM Production LLC, Rice Lease Logan County Co

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP10556-MS FH025438.D 1 09/05/14 JS 09/04/14 OP10556 GFH1140
OP10556-MSD FH025440.D 1 09/05/14 JS 09/04/14 OP10556 GFH1140
D61777-1 FH025452.D 1 09/05/14 JS 09/04/14 OP10556 GFH1140

The QC reported here applies to the following samples: Method:  SW846-8015B

D61775-4

D61777-1 Spike MS MS Spike MSD MSD Limits
CAS No. Compound mg/kg Q mg/kg mg/kg % mg/kg mg/kg % RPD Rec/RPD

TPH-DRO (C10-C28) ND 187 93.1 50 186 102 55 9 20-150/30

CAS No. Surrogate Recoveries MS MSD D61777-1 Limits

84-15-1 o-Terphenyl 66% 74% 58% 20-130%

* = Outside of Control Limits.
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Accutest Laboratories

General Chemistry

QC Data Summaries

Includes the following where applicable:

• Method Blank and Blank Spike Summaries
• Duplicate Summaries
• Matrix Spike Summaries

Mountain States

Section 7
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METHOD BLANK AND SPIKE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D61775 
Account: COCSCOG - Olsson Associates - Denver 

Project: CM Production LLC, Rice Lease Logan County Co

MB                    Spike      BSP        BSP        QC       
Analyte                        Batch ID          RL         Result     Units      Amount     Result     %Recov     Limits   

Bromide                        GP13465/GN26327   0.050      0.0        mg/l       0.5        0.524      104.8      90-110% 
Bromide                        GP13468/GN26329   0.050      0.0        mg/l       0.5        0.519      103.8      90-110% 
Chloride                       GP13465/GN26327   0.50       0.0        mg/l       5          4.91       98.2       90-110% 
Chloride                       GP13468/GN26329   0.50       0.0        mg/l       5          5.05       101.0      90-110% 
Fluoride                       GP13465/GN26327   0.10       0.0        mg/l       1          0.978      97.8       90-110% 
Fluoride                       GP13468/GN26329   0.10       0.0        mg/l       1          1.01       101.0      90-110% 
Nitrogen, Nitrate              GP13465/GN26327   0.010      0.0        mg/l       0.1        0.104      104.0      90-110% 
Nitrogen, Nitrate              GP13468/GN26329   0.010      0.0        mg/l       0.1        0.108      108.0      90-110% 
Nitrogen, Nitrite              GP13465/GN26327   0.0040     0.0        mg/l       0.05       0.0491     98.2       90-110% 
Nitrogen, Nitrite              GP13468/GN26329   0.0040     0.0        mg/l       0.05       0.0481     96.2       90-110% 
Solids, Total Dissolved        GN26364           10         0.0        mg/l       400        399        99.8       90-110% 
Sulfate                        GP13465/GN26327   0.50       0.0        mg/l       5          5.04       100.8      90-110% 
Sulfate                        GP13468/GN26329   0.50       0.0        mg/l       5          5.07       101.4      90-110% 

Associated Samples: 
Batch GN26364: D61775-1, D61775-2, D61775-3
Batch GP13465: D61775-1, D61775-2, D61775-3
Batch GP13468: D61775-3
(*) Outside of QC limits

__________________________________________________________________________________________________________________________
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DUPLICATE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D61775 
Account: COCSCOG - Olsson Associates - Denver 

Project: CM Production LLC, Rice Lease Logan County Co

QC                      Original   DUP                   QC         
Analyte                        Batch ID          Sample       Units      Result     Result     RPD        Limits     

Solids, Total Dissolved        GN26364           D61775-3     mg/l       2580       2610       1.2        0-20%     

Associated Samples: 
Batch GN26364: D61775-1, D61775-2, D61775-3
(*) Outside of QC limits

__________________________________________________________________________________________________________________________
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MATRIX SPIKE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D61775 
Account: COCSCOG - Olsson Associates - Denver 

Project: CM Production LLC, Rice Lease Logan County Co

QC                      Original   Spike    MS                    QC         
Analyte                        Batch ID          Sample       Units      Result     Amount   Result     %Rec       Limits     

Bromide                        GP13465/GN26327   D61867-1     mg/l       1.3 U      25       26.5       106.0      80-120%   
Bromide                        GP13468/GN26329   D61844-3     mg/l       0.0        5        5.3        106.0      80-120%   
Chloride                       GP13465/GN26327   D61867-1     mg/l       110        250      362        100.8      80-120%   
Chloride                       GP13468/GN26329   D61844-3     mg/l       18.6       50       66.7       96.2       80-120%   
Fluoride                       GP13465/GN26327   D61867-1     mg/l       2.5 U      50       58.5       117.0      80-120%   
Fluoride                       GP13468/GN26329   D61844-3     mg/l       0.84       10       10.7       98.6       80-120%   
Nitrogen, Nitrate              GP13465/GN26327   D61867-1     mg/l       10.1       5        15.7       112.0      80-120%   
Nitrogen, Nitrate              GP13468/GN26329   D61844-3     mg/l       0.78       1        1.8        102.0      80-120%   
Nitrogen, Nitrite              GP13465/GN26327   D61867-1     mg/l       1.2        2.5      3.9        108.0      80-120%   
Nitrogen, Nitrite              GP13468/GN26329   D61844-3     mg/l       0.0        0.5      0.51       102.0      80-120%   
Sulfate                        GP13465/GN26327   D61867-1     mg/l       95.0       250      353        103.2      80-120%   
Sulfate                        GP13468/GN26329   D61844-3     mg/l       150        50       206        112.0      80-120%   

Associated Samples: 
Batch GP13465: D61775-1, D61775-2, D61775-3
Batch GP13468: D61775-3
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits

__________________________________________________________________________________________________________________________
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MATRIX SPIKE DUPLICATE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D61775 
Account: COCSCOG - Olsson Associates - Denver 

Project: CM Production LLC, Rice Lease Logan County Co

QC                      Original   Spike    MSD                   QC         
Analyte                        Batch ID          Sample       Units      Result     Amount   Result     RPD        Limit      

Bromide                        GP13465/GN26327   D61867-1     mg/l       1.3 U      25       26.7       0.8        20%       
Bromide                        GP13468/GN26329   D61844-3     mg/l       0.0        5        5.2        1.9        20%       
Chloride                       GP13465/GN26327   D61867-1     mg/l       110        250      358        1.1        20%       
Chloride                       GP13468/GN26329   D61844-3     mg/l       18.6       50       67.5       1.2        20%       
Fluoride                       GP13465/GN26327   D61867-1     mg/l       2.5 U      50       52.7       10.4       20%       
Fluoride                       GP13468/GN26329   D61844-3     mg/l       0.84       10       10.7       0.0        20%       
Nitrogen, Nitrate              GP13465/GN26327   D61867-1     mg/l       10.1       5        15.4       1.9        20%       
Nitrogen, Nitrate              GP13468/GN26329   D61844-3     mg/l       0.78       1        1.9        5.4        20%       
Nitrogen, Nitrite              GP13465/GN26327   D61867-1     mg/l       1.2        2.5      3.8        2.6        20%       
Nitrogen, Nitrite              GP13468/GN26329   D61844-3     mg/l       0.0        0.5      0.54       5.7        20%       
Sulfate                        GP13465/GN26327   D61867-1     mg/l       95.0       250      348        1.4        20%       
Sulfate                        GP13468/GN26329   D61844-3     mg/l       150        50       206        0.0        20%       

Associated Samples: 
Batch GP13465: D61775-1, D61775-2, D61775-3
Batch GP13468: D61775-3
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits

__________________________________________________________________________________________________________________________
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