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This supplement to the COGCC Form 15 for Bill Barrett Corporation’s (BBC) proposed multi-
well pit provides additional information required by COGCC Rules 902, 903, and 904.  This 
information is identified in the following sections by reference to the applicable section of these 
rules.  The MDP #6 pit was originally constructed as a drilling pit to support completion 
operations only for wells on the MDP #6 (GGU Miller Federal) well pad.  This Form 15 is being 
filed to seek COGCC approval for converting the use of this pit to a multi-well pit that will be 
used to support completion operations for wells on nearby well pads.  The design and operation 
of this pit is described in detail below. 
 
This pit is a component of BBC’s water management and reuse system.  This pit is not used for 
the disposal of water.  This pit will be used to store produced and flow-back water for the reuse 
in well completions throughout BBC’s operations.  Wells that could contribute produced or flow-
back water to this pit could come from any location throughout BBC’s operations and the 
source(s) of this water varies depending upon current operations.  Representative chemical 
analyses of the water managed in this system are included in Attachment B.  Water is 
transported to the pit via pipelines from producing well sites and flow-back of completed wells.  
The water is stored in the pit and then transported to other well sites for completions via 
pipeline.  The daily inflow and outflow of water varies depending upon water needs throughout 
the system.  Any evaporation that occurs would be the result of natural evaporation – no active 
evaporation of water will be performed.   
 
Ultimately, when the water managed with this pit is no longer needed for reuse, the water is 
piped to one of BBC’s injection well facilities for disposal.  Currently, BBC has four injection 
wells that could be used for the disposal of this water – 
 

• GGU Rodreick (Facility 159176) 
• Specialty 13A-28-692 SWD (Facility 159212) 
• Circle B Land 33A-35-692 (Facility 159277) 
• Scott 41D-36-692 SWD (Facility 159159) 

 
A topographic map with the pit location is included in Figure 1. 
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902.a.  
 
The pit has been designed with features to prevent spills or leaks from impacting the 
environment. The implementation of BBC’s Stormwater Management Plan, Permit (COR-
039752; Attachment A) and the operational policies and procedures described in this 
supplement are designed to minimize risk to the environment and accommodate rapid response 
in the event of an accidental spill or release of fluids.   All transfers of water into and out of the 
pit are monitored by personnel during the entire transfer operation to ensure that adequate 
freeboard (minimum of 2 feet) is maintained in the pit at all times.  BBC has two fully-stocked 
spill response trailers staged at locations near all of our operations to facilitate response to any 
spills that may occur.  The leak detection system in the pit is checked at least once per week 
and, in the event that a leak is detected, the pit will be drained as quickly as possible so that the 
source of the leak can be determined. 
 
902.b.  
 
BBCs pits have been designed to provide for a minimum of two (2) feet of freeboard at all times.  
Pit design and cross section details, calculation details, and a copy of the source wells (Form 
26), are included in Attachment B.  Monitoring and maintaining free board is addressed above 
under Rule 902.a.  Spills and releases will be reported in accordance with  Rule 906. 
 
902.c. 
 
The pit is checked by BBC staff at least twice each day and any accumulation of oil is removed 
immediately by skimming. 
 
902.d.  
 
The pit has been designed with a fence in accordance with recommendations of CDOW and 
COGCC to prevent wildlife from entering.   
 
902.e.  
 
BBC is permitting this pit as a special purpose, multi-well pit, which will be used for a period of 
no more than three years. 
 
902.h.  
 
All produced water that is stored in the pit is first treated by a 3-phase separator on the 
producing well and then cascaded through production tanks to give retention time for removal of 
additional sediment and hydrocarbons.   
 
902.i.  
 
The pit will be treated with biocide as necessary to control bacterial growth and related odors. 
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903.a.(4)  
 
This supplemental information is being submitted with the COGCC Form 15 for a multi-well pit 
that will be used to recycle and reuse produced water or completion fluids. 
 
903.d.  
 
Instructions contained in the COGCC Appendix I were used as a guide in the Form 15. 
 
 
904.a.(5)  
 
The multi-well pit was lined in accordance with Rule 904 and the materials used are described 
in Rule 904.c below. 
 
 
904.b.(1)  
 
The materials used to line the pit are 2-6 oz. double sided Geo composites, a 30 mil anti-skid 
double E30WBS liner, and an additional 30 mil XR5 liner. The specifications of the material are 
included in Attachment C. 
 
904.b.(2)  
 
The pit liners will be constructed, installed, and maintained in accordance with the 
manufacturers’ specification.  The pits have also been designed with good engineering 
practices. 
 
904.b.(3)  
 
Field seams have been installed and tested in accordance with manufacturer specifications and 
good engineering practices. The manufacturer specifications are included in Attachment C.  
Test results will be maintained at BBC’s Silt office and will be provided to the Director upon 
request. 
 
904.c 
 
The pit has, from compacted native soil up, a 6 oz. double sided Geo composite on 100% of the 
pit from anchor ditch to anchor ditch, a 30 mil anti-skid double E30WBS liner, a 6oz. double 
sided Geo composite on the bottom of the pit and runners to the top of the anchor ditch and an 
additional 30 mil XR5 liner. The liner extends 3-4 feet out from the edge of the pit in all 
directions and is anchored in an anchor ditch that is a minimum of 8 inches deep. 
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904.e.  
 
Since the facility is in sensitive wildlife habitat for elk and mule deer it is considered to be in a 
sensitive area. All material used in the determination is included in Attachment D and includes 
copies of the previously approved Form 2A for this location.  
 
The pit has been designed with features that significantly reduce the potential for the facility to 
impact nearby surface and ground water.  As described above and detailed in Attachment C, 
the pit will be double lined and include a leak detection system.  The implementation of BBC’s 
Stormwater Management Plan, Permit (COR-039752; Attachment A) and the operational 
policies and procedures described in this supplement are designed to minimize risk to the 
environment and accommodate rapid response in the event of an accidental spill or release of 
fluids.   All transfers of water into and out of the pit are monitored by personnel during the entire 
transfer operation to ensure that adequate freeboard (minimum of 2 feet) is maintained in the pit 
at all times.  BBC has two fully-stocked spill response trailers staged at locations near all of our 
operations to facilitate response to any spills that may occur.  The leak detection system in the 
pit is checked at least once per week and, in the event that a leak is detected, the pit will be 
drained as quickly as possible so that the source of the leak can be determined. 
 
The pit has been fenced in accordance with the recommendations of the Colorado Division of 
Parks and Wildlife, specifically – 
 

1. Minimum of 7-foot perimeter fence constructed of wire mesh. 
2. Installation of chicken wire around the lower portion of the fence to prevent small 

mammals from entering the pit with about 1 foot of the wire buried under ground. 
3. Installation of netting, as necessary, to prevent a loss of waterfowl. 
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Stormwater Permit (COR-039752)  
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Site Diagram, Cross Section, and Volume Calculations 
Pit Design  

Water Analyses 

 
 





From native soil up

1. 6 oz. double sided Geo composite on 100% of pit from anchor ditch to anchor ditch
2. 30 mil anti skid double E30WBS liner for seconadry liner
3. 6 oz. double sided Geo composite on bottom of pit and runners to top of anchor ditch
 (50' span between on sides25' span on ends)
4. 30 mil XR 5 liner for primary liner
5. Vent pockets at top of every vent grid.

30 Mil XR 5
 6 oz. double sided Geo composite

30 mil Secondary

 6 oz. double sided Geo composite

    50'

106'

  25'

190'

Note: 
Leak Detection Sump Placement
Suction Line Sump
*Construct suction line sump approximately 6 feet long and leave 2 feet of native soil between leak detection 
sump to separate. 

PIT DESIGN PLAN AND CROSS SECTION
Pit Location - MDP #6 (Location ID 416979)



Ken Kreie

Attached are your analytical results for BBC - Pad Seep received by Origins Laboratory, Inc. 
May 14, 2010   2:20 pm.   This project is associated with Origins project number X005074-01 
.  

The analytical results in the following report were analyzed under the guidelines of EPA 
Methods specified in SW-846. The analytical results apply specifically to the samples and 
analyses specified per the attached Chain of  Custody.  

Thank you for selecting Origins for your analyical needs.  Please contact us with any 
questions concerning this report, or if we can help with anything at all,  

Origins Laboratory, Inc.
303.433.1322
o-squad@oelabinc.com

010-0974BBC - Pad Seep

826 21 1/2 Road

COGrand Junction 81505

5/18/2010 

Project Name- Project Number-
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Ken Kreie

826 21 1/2 Road

Olsson Associates

Project:  BBC - Pad Seep

Project Number:  010-0974

Grand Junction CO 81505

Sample ID Laboratory ID Matrix

CROSS REFERENCE REPORT

Date ReceivedSampled

SP-1 X005074-01 05/14/2010 14:20Water 5/13/2010 2:00:00PM

SE-1 X005074-02 05/14/2010 14:20Water 5/13/2010 3:10:00PM

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Ken Kreie

826 21 1/2 Road

Olsson Associates

Project:  BBC - Pad Seep

Project Number:  010-0974

Grand Junction CO 81505

COC Goes Here

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Ken Kreie

826 21 1/2 Road

Olsson Associates

Project:  BBC - Pad Seep

Project Number:  010-0974

Grand Junction CO 81505

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X005074-01 (Water)

Origins Laboratory, Inc.

SP-1
5/13/2010 2:00:00PM

BTEX by EPA 8260B

1.61 0E14001 05/14/2010 05/14/2010mg/L 200.0200Benzene

3.17 " " "" "0.0200Toluene

0.205 " " "" "0.0200Ethylbenzene

3.10 " " "" "0.0200Xylenes, total

" "73.5-13098.2 %Surrogate: 1,2-Dichloroethane-d4 "

" "79.3-11398.8 %Surrogate: Toluene-d8 "

" "81.5-117103 %Surrogate: 4-Bromofluorobenzene "

Chloride by E300

3880 806837 05/15/2010 05/15/2010mg/L 5025Chloride

Conductivity by E120.1

16900 806871 05/17/2010 05/17/2010US/CM 150Conductivity

GRO (TVPH)/DRO (TEPH)by EPA 8015M

18.7 0E14002 05/14/2010 05/15/2010mg/L 15.00Gasoline (C6-C10)

11.6 " " "" "5.00Diesel (C10-C28)

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Ken Kreie

826 21 1/2 Road

Olsson Associates

Project:  BBC - Pad Seep

Project Number:  010-0974

Grand Junction CO 81505

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Notes DilutionUnits

X005074-01 (Water)

Origins Laboratory, Inc.

SP-1
5/13/2010 2:00:00PM

GRO (TVPH)/DRO (TEPH)by EPA 8015M

0E14002 05/14/201060-130107 %Surrogate: o-Terphenyl 05/15/2010

pH by SM4500-H

7.76 806873 05/17/2010 05/17/2010SU 1pH

Total Dissolved Solids (TDS) by SM2540C

10900 806961 05/17/2010 05/17/2010MG/L 15Total dissolved solids

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Ken Kreie

826 21 1/2 Road

Olsson Associates

Project:  BBC - Pad Seep

Project Number:  010-0974

Grand Junction CO 81505

Result

Reporting 
Limit Units Level

Spike
Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Extractable Petroleum Hydrocarbons by 8015M - Quality Control
Origins Laboratory, Inc.

Batch 0E14002 - Default Prep GC-Semi

Blank (0E14002-BLK1) Prepared: 05/14/2010 Analyzed: 05/14/2010

Gasoline (C6-C10) mg/LND 5.00

Diesel (C10-C28) "ND 5.00

mL 50.0 60-130Surrogate: o-Terphenyl 99.449.7

LCS (0E14002-BS1) Prepared: 05/14/2010 Analyzed: 05/14/2010

Gasoline (C6-C10) mg/L11.1 5.00 65-140

Diesel (C10-C28) "39.8 5.00 50.0 60-14079.6

mL 50.0 60-130Surrogate: o-Terphenyl 10653.2

Matrix Spike (0E14002-MS1) Prepared: 05/14/2010 Analyzed: 05/15/2010Source: X005046-01

Gasoline (C6-C10) mg/L10.8 5.00 ND 65-130

Diesel (C10-C28) "41.1 5.00 50.0 3.16 60-14075.9

mL 50.0 60-130Surrogate: o-Terphenyl 11255.8

Matrix Spike Dup (0E14002-MSD1) Prepared: 05/14/2010 Analyzed: 05/15/2010Source: X005046-01

Gasoline (C6-C10) mg/L11.0 5.00 ND 2065-130 1.90

Diesel (C10-C28) "42.0 5.00 50.0 3.16 2560-14077.7 2.22

mL 50.0 60-130Surrogate: o-Terphenyl 11356.6

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Ken Kreie

826 21 1/2 Road

Olsson Associates

Project:  BBC - Pad Seep

Project Number:  010-0974

Grand Junction CO 81505

Result

Reporting 
Limit Units Level

Spike
Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control
Origins Laboratory, Inc.

Batch 0E14001 - EPA 5030B

Blank (0E14001-BLK1) Prepared: 05/14/2010 Analyzed: 05/14/2010

Benzene mg/LND 0.001

Toluene "ND 0.001

Ethylbenzene "ND 0.001

o-Xylene "ND 0.001

m,p-Xylene "ND 0.002

ug/L 62.5 73.5-130Surrogate: 1,2-Dichloroethane-d4 99.562.2
" 62.5 79.3-113Surrogate: Toluene-d8 97.861.1
" 62.5 81.5-117Surrogate: 4-Bromofluorobenzene 10162.9

Blank (0E14001-BLK2) Prepared: 05/14/2010 Analyzed: 05/14/2010

Benzene mg/LND 0.001

Toluene "ND 0.001

Ethylbenzene "ND 0.001

o-Xylene "ND 0.001

m,p-Xylene "ND 0.002

ug/L 62.5 73.5-130Surrogate: 1,2-Dichloroethane-d4 99.061.9
" 62.5 79.3-113Surrogate: Toluene-d8 97.460.9
" 62.5 81.5-117Surrogate: 4-Bromofluorobenzene 10162.9

LCS (0E14001-BS1) Prepared: 05/14/2010 Analyzed: 05/14/2010

Benzene mg/L0.05 0.001 0.0500 77.3-128102

Toluene "0.04 0.001 0.0500 81.7-11888.4

ug/L 62.5 73.5-130Surrogate: 1,2-Dichloroethane-d4 10163.1
" 62.5 79.3-113Surrogate: Toluene-d8 99.362.0
" 62.5 81.5-117Surrogate: 4-Bromofluorobenzene 10264.0

LCS (0E14001-BS2) Prepared: 05/14/2010 Analyzed: 05/14/2010

Benzene mg/L0.05 0.001 0.0500 77.3-128104

Toluene "0.04 0.001 0.0500 81.7-11888.3

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Ken Kreie

826 21 1/2 Road

Olsson Associates

Project:  BBC - Pad Seep

Project Number:  010-0974

Grand Junction CO 81505

Result

Reporting 
Limit Units Level

Spike
Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control
Origins Laboratory, Inc.

Batch 0E14001 - EPA 5030B

LCS (0E14001-BS2) Prepared: 05/14/2010 Analyzed: 05/14/2010

ug/L 62.5 73.5-130Surrogate: 1,2-Dichloroethane-d4 10163.4
" 62.5 79.3-113Surrogate: Toluene-d8 96.760.4
" 62.5 81.5-117Surrogate: 4-Bromofluorobenzene 10163.1

Matrix Spike (0E14001-MS1) Prepared: 05/14/2010 Analyzed: 05/14/2010Source: X005065-01

Benzene mg/L0.04 0.001 0.0500 ND 74.5-13287.7

Toluene "0.04 0.001 0.0500 0.0004 QM-0774.2-11670.1

ug/L 62.5 73.5-130Surrogate: 1,2-Dichloroethane-d4 98.861.7
" 62.5 79.3-113Surrogate: Toluene-d8 94.459.0
" 62.5 81.5-117Surrogate: 4-Bromofluorobenzene 98.861.8

Matrix Spike (0E14001-MS2) Prepared: 05/14/2010 Analyzed: 05/14/2010Source: X005065-02

Benzene mg/L0.05 0.001 0.0500 ND 74.5-132103

Toluene "0.04 0.001 0.0500 ND 74.2-11683.9

ug/L 62.5 73.5-130Surrogate: 1,2-Dichloroethane-d4 99.962.4
" 62.5 79.3-113Surrogate: Toluene-d8 95.059.4
" 62.5 81.5-117Surrogate: 4-Bromofluorobenzene 98.661.6

Matrix Spike Dup (0E14001-MSD1) Prepared: 05/14/2010 Analyzed: 05/14/2010Source: X005065-01

Benzene mg/L0.05 0.001 0.0500 ND 13.1 QM-0774.5-132101 14.2

Toluene "0.04 0.001 0.0500 0.0004 21.274.2-11680.7 13.9

ug/L 62.5 73.5-130Surrogate: 1,2-Dichloroethane-d4 98.461.5
" 62.5 79.3-113Surrogate: Toluene-d8 94.258.8
" 62.5 81.5-117Surrogate: 4-Bromofluorobenzene 99.762.3

Matrix Spike Dup (0E14001-MSD2) Prepared: 05/14/2010 Analyzed: 05/14/2010Source: X005065-02

Benzene mg/L0.05 0.001 0.0500 ND 13.174.5-132104 1.58

Toluene "0.04 0.001 0.0500 ND 21.274.2-11687.2 3.76

ug/L 62.5 73.5-130Surrogate: 1,2-Dichloroethane-d4 97.761.1
" 62.5 79.3-113Surrogate: Toluene-d8 95.059.4
" 62.5 81.5-117Surrogate: 4-Bromofluorobenzene 99.462.1

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Ken Kreie

826 21 1/2 Road

Olsson Associates

Project:  BBC - Pad Seep

Project Number:  010-0974

Grand Junction CO 81505

Result

Reporting 
Limit Units Level

Spike
Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control
Origins Laboratory, Inc.

Batch 0E14001 - EPA 5030B

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Ken Kreie

826 21 1/2 Road

Olsson Associates

Project:  BBC - Pad Seep

Project Number:  010-0974

Grand Junction CO 81505

Result

Reporting 
Limit Units Level

Spike
Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Chloride by E300 - Quality Control
XENCO

Batch 806837 - E300P

MS (373068-001 S) Prepared: 05/15/2010 Analyzed: 05/15/2010Source: 373068-001 S

Chloride mg/L135 5 50.0 95.2 2090-11080 0

MSD (373068-001 SD) Prepared: 05/15/2010 Analyzed: 05/15/2010Source: 373068-001 SD

Chloride mg/L134 5 50.0 95.2 2090-11078 1

LCS (563421-1-BKS) Prepared: 05/15/2010 Analyzed: 05/15/2010Source: 563421-1-BKS

Chloride mg/L5.03 0.5 5.00 <0.066 2090-110101 0

BLANK (563421-1-BLK) Prepared: 05/15/2010 Analyzed: 05/15/2010Source: 563421-1-BLK

Chloride mg/LND 0.5 0.00 20- 0

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Ken Kreie

826 21 1/2 Road

Olsson Associates

Project:  BBC - Pad Seep

Project Number:  010-0974

Grand Junction CO 81505

Result

Reporting 
Limit Units Level

Spike
Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Conductivity by E120.1 - Quality Control
XENCO

Batch 806871 - NONE

LCS (806871-1-BKS) Prepared: 05/17/2010 Analyzed: 05/17/2010Source: 806871-1-BKS

Conductivity US/CM1450 50 1410 <10.0 2080-120103 0

BLANK (806871-1-BLK) Prepared: 05/17/2010 Analyzed: 05/17/2010Source: 806871-1-BLK

Conductivity US/CMND 50 0.00 20- 0

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Ken Kreie

826 21 1/2 Road

Olsson Associates

Project:  BBC - Pad Seep

Project Number:  010-0974

Grand Junction CO 81505

Result

Reporting 
Limit Units Level

Spike
Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Dissolved Solids (TDS) by SM2540C - Quality Control
XENCO

Batch 806961 - NONE

MS (373068-001 S) Prepared: 05/15/2010 Analyzed: 05/15/2010Source: 806961-1-BKS

Total dissolved solids MG/L960 5 1000 <5.00 3080-12096 0

BLANK (563421-1-BLK) Prepared: 05/15/2010 Analyzed: 05/15/2010Source: 806961-1-BLK

Total dissolved solids MG/LND 5 1000 30- 0

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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Ken Kreie

826 21 1/2 Road

Olsson Associates

Project:  BBC - Pad Seep

Project Number:  010-0974

Grand Junction CO 81505

Notes and Definitions

QM-07 The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on acceptable LCS 
recovery.

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limitND

Noelle E Doyle, Laboratory Manager

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 
accordance with the chain of custody document. This analytical 
report must be reproduced in its entirety.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Ken Kreie
Olsson Associates - GJ, CO
826  21 1/2 Road
Grand Junction, CO 81505

Report Summary
Friday April 23, 2010

Report Number: L455308
Samples Received: 04/22/10
Client Project: 010-0692

Description: Miller Pit Leak

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use.  If you have any
questions regarding this data package, please do not hesitate to call.

Entire Report Reviewed By: ____________________________________

John D. Blackman , ESC Representative

Laboratory Certification Numbers
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT - PH-0197, FL - E87487
GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016, NC - ENV375/DW21704, ND - R-140
NJ - TN002,NJ NELAP - TN002, SC - 84004, TN - 2006, VA - 00109, WV - 233
AZ - 0612, MN - 047-999-395, NY - 11742, WI - 998093910, NV - TN000032008A

Accreditation is only applicable to the test methods specified on each scope of accreditation held
by ESC Lab Sciences.
Note: The use of the preparatory EPA Method 3511 is not approved or endorsed by the CA ELAP.

This report may not be reproduced, except in full, without written approval from ESC Lab Sciences.
Where applicable, sampling conducted by ESC is performed per guidance provided
in laboratory standard operating procedures: 060302, 060303, and 060304.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Ken Kreie                                                             April 23, 2010
Olsson Associates - GJ, CO
826  21 1/2 Road
Grand Junction, CO 81505

ESC Sample # :   L455308-01
Date Received   :   April     22, 2010
Description     :   Miller Pit Leak

Site ID  :
Sample ID       :   MILLER-11-SUMP

Project # :   010-0692
Collected By    :   Jess Vann
Collection Date :   04/21/10 11:05

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.

Chloride                              3200         50.        mg/l    9056            04/22/10   50
Sulfate                               BDL          5.0        mg/l    9056            04/22/10   1

pH                                    7.4                      su     9040C           04/22/10   1

Specific Conductance                 14000                  umhos/cm  9050A           04/23/10   1

Dissolved Solids                      9200         10.        mg/l    2540C           04/23/10   1

Benzene                               0.79        0.025       mg/l    8260B           04/22/10   25
Toluene                               1.7          0.12       mg/l    8260B           04/22/10   25
Ethylbenzene                         0.060        0.025       mg/l    8260B           04/22/10   25
Total Xylenes                         2.5         0.075       mg/l    8260B           04/22/10   25
Methyl tert-butyl ether               BDL         0.025       mg/l    8260B           04/22/10   25

Surrogate Recovery
Toluene-d8                            103.                   % Rec.   8260B           04/22/10   25
Dibromofluoromethane                  98.9                   % Rec.   8260B           04/22/10   25
4-Bromofluorobenzene                  107.                   % Rec.   8260B           04/22/10   25

BDL - Below Detection Limit
Det. Limit -  Practical Quantitation Limit(PQL)
Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
.
Reported: 04/23/10 16:12 Printed: 04/23/10 16:12
L455308-01 (PH) - 7.4@18.9c
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Ken Kreie                                                             April 23, 2010
Olsson Associates - GJ, CO
826  21 1/2 Road
Grand Junction, CO 81505

ESC Sample # :   L455308-02
Date Received   :   April     22, 2010
Description     :   Miller Pit Leak

Site ID  :
Sample ID       :   MILLER-11-PIT

Project # :   010-0692
Collected By    :   Jess Vann
Collection Date :   04/21/10 11:20

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.

Chloride                              3200         50.        mg/l    9056            04/22/10   50
Sulfate                               BDL          5.0        mg/l    9056            04/22/10   1

pH                                    8.0                      su     9040C           04/22/10   1

Specific Conductance                 14000                  umhos/cm  9050A           04/23/10   1

Dissolved Solids                      9500         10.        mg/l    2540C           04/23/10   1

Benzene                               2.7         0.050       mg/l    8260B           04/22/10   50
Toluene                               6.8          0.50       mg/l    8260B           04/23/10   100
Ethylbenzene                          0.40        0.050       mg/l    8260B           04/22/10   50
Total Xylenes                         5.6          0.15       mg/l    8260B           04/22/10   50
Methyl tert-butyl ether               BDL         0.050       mg/l    8260B           04/22/10   50

Surrogate Recovery
Toluene-d8                            99.7                   % Rec.   8260B           04/22/10   50
Dibromofluoromethane                  95.3                   % Rec.   8260B           04/22/10   50
4-Bromofluorobenzene                  107.                   % Rec.   8260B           04/22/10   50

BDL - Below Detection Limit
Det. Limit -  Practical Quantitation Limit(PQL)
Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
.
Reported: 04/23/10 16:12 Printed: 04/23/10 16:12
L455308-02 (PH) - 8.0@18.0c
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Attachment A
List of Analytes with QC Qualifiers

Sample           Work        Sample                                           Run
Number           Group       Type    Analyte                                  ID         Qualifier
________________ ___________ _______ ________________________________________ __________ __________ 

L455308-01       WG474537    SAMP    pH                                       R1192368   T8
L455308-02       WG474537    SAMP    pH                                       R1192368   T8
L455308-03       WG474537    SAMP    pH                                       R1192368   T8
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Attachment B
Explanation of QC Qualifier Codes

Qualifier           Meaning
__________________  _______________________________________________________________________________ 

T8                  (ESC) - Additional method/sample information:  Sample(s) received past/too
close to  holding time expiration.

Qualifier Report Information

ESC utilizes sample and result qualifiers as set forth by the EPA Contract Laboratory Program and
as required by most certifying bodies including NELAC.  In addition to the EPA qualifiers adopted
by ESC, we have implemented ESC qualifiers to provide more information pertaining to our analytical
results.  Each qualifier is designated in the qualifier explanation as either EPA or ESC.
Data qualifiers are intended to provide the ESC client with more detailed information concerning
the potential bias of reported data.  Because of the wide range of constituents and variety of
matrices incorporated by most EPA methods,it is common for some compounds to fall outside of
established ranges.  These exceptions are evaluated and all reported data is valid and useable
"unless qualified as 'R' (Rejected)."

Definitions
Accuracy - The relationship of the observed value of a known sample to the

true value of a known sample.  Represented by percent recovery and
relevant to samples such as: control samples, matrix spike recoveries,
surrogate recoveries, etc.

Precision - The agreement between a set of samples or between duplicate samples.
Relates to how close together the results are and is represented by
Relative Percent Differrence.

Surrogate - Organic compounds that are similar in chemical composition, extraction,
and chromotography to analytes of interest.  The surrogates are used to
determine the probable response of the group of analytes that are chem-
ically related to the surrogate compound.  Surrogates are added to the
sample and carried through all stages of preparation and analyses.

TIC - Tentatively Identified Compound: Compounds detected in samples that are
not target compounds, internal standards, system monitoring compounds,
or surrogates.
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Summary of Remarks For Samples Printed
04/23/10 at 16:12:33

TSR Signing Reports: 151
R2 - Rush: Next Day

Client sends unpreserved vials for all projects; Run BTEXM by 8260 on separate dash. DO NOT
RUSH ALK!!!

Sample: L455308-01 Account: CORCOMGCO Received: 04/22/10 09:00 Due Date: 04/23/10 00:00 RPT Date: 04/23/10 16:12 

Sample: L455308-02 Account: CORCOMGCO Received: 04/22/10 09:00 Due Date: 04/23/10 00:00 RPT Date: 04/23/10 16:12 

Sample: L455308-03 Account: CORCOMGCO Received: 04/22/10 09:00 Due Date: 04/23/10 00:00 RPT Date: 04/23/10 16:12 



12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
Olsson Associates - GJ, CO
Ken Kreie
826  21 1/2 Road                                    Quality Assurance Report

Level II
Grand Junction, CO 81505                                                                                    April 23, 2010

L455308

Laboratory Blank
Analyte                                 Result          Units        % Rec            Limit            Batch    Date Analyzed

pH                                      5.10            su                                             WG474537 04/22/10 14:54 

Benzene                                 < .001          mg/l                                           WG474534 04/22/10 17:09 
Ethylbenzene                            < .001          mg/l                                           WG474534 04/22/10 17:09 
Methyl tert-butyl ether                 < .001          mg/l                                           WG474534 04/22/10 17:09 
Toluene                                 < .005          mg/l                                           WG474534 04/22/10 17:09 
Total Xylenes                           < .003          mg/l                                           WG474534 04/22/10 17:09 
4-Bromofluorobenzene                                    % Rec.       103.4            75-128           WG474534 04/22/10 17:09 
Dibromofluoromethane                                    % Rec.       101.5            79-125           WG474534 04/22/10 17:09 
Toluene-d8                                              % Rec.        99.94           87-114           WG474534 04/22/10 17:09 

Dissolved Solids                        < 10            mg/l                                           WG474466 04/23/10 10:32 

Chloride                                < 1             mg/l                                           WG474453 04/22/10 08:23 
Sulfate                                 < 5             mg/l                                           WG474453 04/22/10 08:23 

Specific Conductance                    0.850           umhos/cm                                       WG474602 04/23/10 11:50 

Toluene                                 < .005          mg/l                                           WG474632 04/23/10 01:09 
4-Bromofluorobenzene                                    % Rec.       107.4            75-128           WG474632 04/23/10 01:09 
Dibromofluoromethane                                    % Rec.        99.56           79-125           WG474632 04/23/10 01:09 
Toluene-d8                                              % Rec.        99.95           87-114           WG474632 04/23/10 01:09 

Duplicate
Analyte                                 Units      Result     Duplicate    RPD           Limit          Ref Samp      Batch

pH                                      su       7.50         7.40         1.34*        1               L455308-01    WG474537 

Dissolved Solids                        mg/l     580.         580.         0.516        5               L455316-01    WG474466 

Chloride                                mg/l     20.0         20.0         2.53         20              L454560-01    WG474453 
Sulfate                                 mg/l     42.0         42.0         0.717        20              L454560-01    WG474453 

Specific Conductance                    umhos/cm 320.         330.         1.83         20              L455343-01    WG474602 
Specific Conductance                    umhos/cm 220.         220.         0.950        20              L455349-07    WG474602 

Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch

pH                                      su          6.46             6.40             99.1             97.9-100.8     WG474537 

Benzene                                 mg/l        .025             0.0228           91.3             67-126         WG474534 
Ethylbenzene                            mg/l        .025             0.0257           103.             76-129         WG474534 
Methyl tert-butyl ether                 mg/l        .025             0.0231           92.4             51-142         WG474534 
Toluene                                 mg/l        .025             0.0216           86.3             72-122         WG474534 
Total Xylenes                           mg/l        .075             0.0760           101.             75-128         WG474534 
4-Bromofluorobenzene                                                                  102.5            75-128         WG474534 
Dibromofluoromethane                                                                  104.1            79-125         WG474534 
Toluene-d8                                                                            100.2            87-114         WG474534 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
Olsson Associates - GJ, CO
Ken Kreie
826  21 1/2 Road                                    Quality Assurance Report

Level II
Grand Junction, CO 81505                                                                                    April 23, 2010

L455308

Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch

Dissolved Solids                        mg/l        8800             8720             99.1             85-115         WG474466 

Chloride                                mg/l        40               39.4             98.5             90-110         WG474453 
Sulfate                                 mg/l        40               39.2             98.0             90-110         WG474453 

Specific Conductance                    umhos/cm    406              410.             101.             85-115         WG474602 

Toluene                                 mg/l        .025             0.0239           95.6             72-122         WG474632 
4-Bromofluorobenzene                                                                  104.2            75-128         WG474632 
Dibromofluoromethane                                                                   98.62           79-125         WG474632 
Toluene-d8                                                                             97.49           87-114         WG474632 

Laboratory Control Sample Duplicate
Analyte                                 Units  Result     Ref        %Rec           Limit        RPD         Limit    Batch

pH                                      su     6.40       6.40       99.0           97.9-100.8   0           20       WG474537 

Benzene                                 mg/l   0.0227     0.0228     91.0           67-126       0.421       20       WG474534 
Ethylbenzene                            mg/l   0.0252     0.0257     101.           76-129       1.79        20       WG474534 
Methyl tert-butyl ether                 mg/l   0.0232     0.0231     93.0           51-142       0.338       20       WG474534 
Toluene                                 mg/l   0.0218     0.0216     87.0           72-122       0.868       20       WG474534 
Total Xylenes                           mg/l   0.0755     0.0760     101.           75-128       0.690       20       WG474534 
4-Bromofluorobenzene                                                 101.4          75-128                            WG474534 
Dibromofluoromethane                                                 101.9          79-125                            WG474534 
Toluene-d8                                                            99.17         87-114                            WG474534 

Dissolved Solids                        mg/l   8720       8720       99.0           85-115       0           20       WG474466 

Chloride                                mg/l   39.5       39.4       99.0           90-110       0.253       20       WG474453 
Sulfate                                 mg/l   39.3       39.2       98.0           90-110       0.255       20       WG474453 

Specific Conductance                    umhos/ 410.       410.       101.           85-115       0           20       WG474602 

Toluene                                 mg/l   0.0239     0.0239     95.0           72-122       0.155       20       WG474632 
4-Bromofluorobenzene                                                 104.8          75-128                            WG474632 
Dibromofluoromethane                                                  98.07         79-125                            WG474632 
Toluene-d8                                                            98.24         87-114                            WG474632 

Matrix Spike
Analyte                                 Units    MS Res    Ref Res    TV     % Rec        Limit        Ref Samp       Batch

Benzene                                 mg/l     0.0229    0         .025    91.8         16-158       L454344-01     WG474534 
Ethylbenzene                            mg/l     0.0254    0         .025    101.         29-150       L454344-01     WG474534 
Methyl tert-butyl ether                 mg/l     0.0242    0         .025    96.8         24-167       L454344-01     WG474534 
Toluene                                 mg/l     0.0217    0         .025    86.7         22-152       L454344-01     WG474534 
Total Xylenes                           mg/l     0.0755    0         .075    101.         27-151       L454344-01     WG474534 
4-Bromofluorobenzene                                                         100.1        75-128                      WG474534 
Dibromofluoromethane                                                         102.1        79-125                      WG474534 
Toluene-d8                                                                    98.54       87-114                      WG474534 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
Olsson Associates - GJ, CO
Ken Kreie
826  21 1/2 Road                                    Quality Assurance Report

Level II
Grand Junction, CO 81505                                                                                    April 23, 2010

L455308

Matrix Spike
Analyte                                 Units    MS Res    Ref Res    TV     % Rec        Limit        Ref Samp       Batch

Chloride                                mg/l     52.4      2.50      50      99.8         80-120       L454480-01     WG474453 

Toluene                                 mg/l     0.0162    0         .025    64.7         22-152       L454188-02     WG474632 
4-Bromofluorobenzene                                                         101.6        75-128                      WG474632 
Dibromofluoromethane                                                          97.67       79-125                      WG474632 
Toluene-d8                                                                    97.81       87-114                      WG474632 

Matrix Spike Duplicate
Analyte                                 Units  MSD      Ref      %Rec        Limit       RPD     Limit Ref Samp       Batch

Benzene                                 mg/l   0.0227   0.0229   90.7        16-158      1.17    21    L454344-01     WG474534 
Ethylbenzene                            mg/l   0.0249   0.0254   99.6        29-150      1.90    24    L454344-01     WG474534 
Methyl tert-butyl ether                 mg/l   0.0240   0.0242   96.0        24-167      0.827   22    L454344-01     WG474534 
Toluene                                 mg/l   0.0216   0.0217   86.3        22-152      0.483   22    L454344-01     WG474534 
Total Xylenes                           mg/l   0.0744   0.0755   99.2        27-151      1.45    23    L454344-01     WG474534 
4-Bromofluorobenzene                                             101.6       75-128                                   WG474534 
Dibromofluoromethane                                             100.9       79-125                                   WG474534 
Toluene-d8                                                        99.96      87-114                                   WG474534 

Chloride                                mg/l   51.7     52.4     98.4        80-120      1.34    20    L454480-01     WG474453 

Toluene                                 mg/l   0.0160   0.0162   63.8        22-152      1.36    22    L454188-02     WG474632 
4-Bromofluorobenzene                                             106.2       75-128                                   WG474632 
Dibromofluoromethane                                              96.46      79-125                                   WG474632 
Toluene-d8                                                        99.55      87-114                                   WG474632 

Batch number /Run number / Sample number cross reference

WG474537: R1192368: L455308-01 02 03
WG474534: R1192808: L455308-01 02 03
WG474466: R1193148: L455308-01 02 03
WG474453: R1193368: L455308-01 02 03
WG474602: R1193528: L455308-01 02 03
WG474632: R1193870: L455308-02 03

* * Calculations are performed prior to rounding of reported values  .
* Performance of this Analyte is outside of established criteria.

For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
Olsson Associates - GJ, CO
Ken Kreie
826  21 1/2 Road                                    Quality Assurance Report

Level II
Grand Junction, CO 81505                                                                                    April 23, 2010

L455308

The data package includes a summary of the analytic results of the quality
control samples required by the SW-846 or CWA methods.  The quality control
samples include a method blank, a laboratory control sample, and the matrix
spike/matrix spike duplicate analysis.  If a target parameter is outside
the method limits, every sample that is effected is flagged with the
appropriate qualifier in Appendix B of the analytic report.

Method Blank - an aliquot of reagent water carried through the
entire analytic process.  The method blank results indicate if
any possible contamination exposure during the sample handling,
digestion or extraction process, and analysis.  Concentrations of
target analytes above the reporting limit in the method blank are
qualified with the "B" qualifier.

Laboratory Control Sample - is a sample of known concentration
that is carried through the digestion/extraction and analysis
process.  The percent recovery, expressed as a percentage of the
theoretical concentration, has statistical control limits
indicating that the analytic process is "in control".  If a
target analyte is outside the control limits for the laboratory
control sample or any other control sample, the parameter is
flagged with a "J4" qualifier for all effected samples.

Matrix Spike and Matrix Spike Duplicate  - is two aliquots of an
environmental sample that is spiked with known concentrations of
target analytes.  The percent recovery of the target analytes
also has statistical control limits.  If any recoveries that are
outside the method control limits, the sample that was selected
for matrix spike/matrix spike duplicate analysis is flagged with
either a "J5" or a "J6".  The relative percent difference (%RPD)
between the matrix spike and the matrix spike duplicate
recoveries is all calculated.  If the RPD is above the method
limit, the effected samples are flagged with a "J3" qualifier.
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RUFCO® E-Series E30WBS
Enhanced Grip Surface

PRODUCT DESCRIPTION
Rufco® E-Series E30WBS is a multi-layer, metallocene 
and linear low density polyethylene geomembrane with an 
enhanced grip surface on both sides.  Fine N110 carbon black 
(black layer) and high performance U.V. stabilizers (white 
layer) provide long term protection from thermal oxidation 
and ultraviolet degradation.  A combination of premium linear 
polyethylenes provide exceptional toughness, multi-axial 
elongation and impact resistance.

	 Part
Product	 Number
Rufco................... E30WBS

PRODUCT USE

SIZE & PACKAGING

Rufco E30WBS is used in lining and cover applications 
requiring good outdoor weatherability, toughness and puncture 
resistance.  A lightly textured surface provides enhanced 
grip for ease of installation and worker safety without the 
*VELCRO® type adhesion that can make deployment over 
non-wovens difficult. The products ability to conform to uneven 
surfaces and resist puncture through multi-axial elongation 
allows it to be used in a wide variety of applications.

Rufco E30WBS is available in various increments up to 30,000 
square foot panels.   All panels are accordion folded and tightly 
rolled on a heavy-duty core for ease of handling and time 
saving installation.

*VELCRO® is a registered trademark of Velcro Industries B.V.

COMMON 
APPLICATIONS

Containment Liners

Canal Linings

Oilfield PIt Liners

Decorative Ponds

Fish Hatchery Liners

Farm Ponds

Remediation Liners

Brine Ponds

Leachate Collection Ponds

Interim Landfill Covers

Outdoor Covers



RUFCO® E-Series E30WBS
Enhanced Grip Surface

PROPERTIES TEST METHOD TYPICAL   AVG MINIMUM   AVG METRIC  AVG METRIC MIN AVG

APPEARANCE White/Black White/Black White/Black White/Black

THICKNESS, MIL (NOMINAL) ASTM D 5199 33 mil 30 mil 0.84 mm 0.76 mm

WEIGHT / AREA 150 lbs/msf 130 lbs/msf 732 g/m² 635 g/m²

TENSILE STRENGTH ASTM D 6693 130 lbf/in 114 lbf/in 578 N/cm 507 N/cm

TENSILE ELONGATION ASTM D 6693 800 % 750 % 800 % 750 %

TEAR RESISTANCE ASTM D 1004  17 lbf 14 lbf 76 N 62 N

PUNCTURE RESISTANCE ASTM D 4833 60 lbf 46 lbf 267 N 205 N

MULTI-AXIAL TENSION ASTM D 5617 130 % 100 % 130 % 100 %

IMPACT RESISTANCE ASTM D 1709 3600 g 2600 g 3600 g 2600 g

CARBON BLACK  
(Black Layer)  

ASTM D 1603 or
ASTM D 4218 2.5 % 2.0 % 2.5 % 2.0 %

MAXIMUM USE TEMPERATURE 180° F 180° F 82° C 82° C

MINIMUM USE TEMPERATURE -70° F -70° F -57° C -57° C

Rufco E30WBS properties are based on Rufco E30BS (Black) 
test data and may change as new data is available.

Note:  To the best of our knowledge, unless stated otherwise, these are typical property values and are intended as guides only.  RAVEN INDUSTRIES 
MAKES NO WARRANTIES AS TO THE FITNESS FOR A SPECIFIC USE OR MERCHANTABILITY OF PRODUCTS REFERRED TO, no guarantee of 
satisfactory results from reliance upon contained information or recommendations and disclaims all liability for resulting loss or damage.

2/09 EFD 1173

www.ravengeo.com

RAVEN INDUSTRIES, INC. / Engineered Films Division
P.O. Box 5107 • Sioux Falls, SD 57117-5107
Ph: (605) 335-0174 • Fx: (605) 331-0333
Toll Free: 800-635-3456

RUFCO E30WBS is a multi-layer membrane consisting of premium
metallocene and linear low density polyethylene.  Carbon black is 
added to the black layer and UV additives and thermal stabilizers are 
added to the white layer to assure outdoor longevity and extended 
service life.  An enhanced grip surface is added to both sides 
providing for ease of installation and job site safety.  RUFCO E30WBS 
is not a textured geomembrane to be used for slope stabilization.
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High Performance XR-5 8130 Reinforced Geomembrane SPECIFICATION SHEET 

 XR-5® 8130 Reinforced Test Method Standard Metric 

Base Fabric Type 
Base Fabric Weight (nominal)  

Polyester 
6.5 oz/yd2 

Polyester 
220 g/m2 

Thickness ASTM D 751 30.0 mils min 0.75 mm min 

Weight ASTM D 751 30.0 + 2 oz/yd2 1020 + 70 g/m2 

Tear Strength 
ASTM D 4533 

Trapezoid Tear 
35/35 lb min 155/155 N min 

Breaking 
Yield Strength 

ASTM D 751 
Grab Tensile 
Procedure A 

550/550 lb min 2450/2450 N min 

Low Temperature 
ASTM D 2136 

4 hr - 1/8” mandrel 
Pass @ -30° F Pass @ -35° C 

Dimensional Stability 
ASTM D 1204 
212° F - 1 hr 

1.5% max 
each direction 

1.5% max 
each direction 

Adhesion 
Heat Sealed Seam 

ASTM D 751 
Dielectric Weld 

35 lb/2 in min 150 N/5 cm min 

Dead Load 
Seam Shear Strength 

ASTM D 751 
4-hour test 

2 in seam, 1 in strip 
210 lb @ 70° F 

105 lb @ 160° F 

5 cm seam, 2.5 cm 
strip 

935 N @ 21° C 
465 N @ 70° C 

Bursting Strength ASTM D 751 
Ball Tip 

650 lb min 
800 lb typical 

2890 N min 
3560 N typical 

Hydrostatic Resistance 
ASTM D 751 
Method A 

800 psi min 540 N/sq cm min 

Blocking Resistance 
ASTM D 751 
180° F/82° C 

#2 Rating max 

Adhesion - Ply 
ASTM D 413 

Type A 
15 lb/in min 

or Film Tearing Bond 
65 N/2.5 cm min 

or Film Tearing Bond 

Bonded Seam Strength 
ASTM D 751 

Grab Test Method 
Procedure A 

550 lb min 2450 N min 

Abrasion Resistance 
ASTM D 3389 
H-18 Wheel 
1000 g Load 

2000 cycles (min) before fabric exposure 
50 mg/100 cycles max weight loss 

Weathering 
Resistance 

ASTM G153 
(Carbon-Arc) 

8000 hrs (min)-No appreciable changes 
or stiffening or cracking of coating 

Water Absorption 
ASTM D 471 
Section 12 

7 Days 

0.025 kg/m2 max @ 70° F/21° C 
0.14 kg/m2 max @ 212° F/100° C 

Wicking ASTM D 751 1/8 in max 0.3 cm max 

Puncture Resistance ASTM D 4833 250 lb min 110 N min 

Coefficient Of Thermal 
Expansion/Contraction 

ASTM D 696 
8 x 10-6 in/in/°F 

max 
1.4 x 10-5 cm/cm/°C 

max 

Seaming: Thermal welding methods are recommended. No glues or solvents are suggested. 













































































 

Attachment D 
 

Information Utilized for Sensitive Area Determination 
Form 2A 



!(!(!(!(
!(!(!(!(!(
!(!(
!(!(

!!! !

!

2974' - NW 166.22°

3072' - NW 166.64°

120' - NW 129.08°

2112' - SW 193.26°

0019794
Permit Issued;
Completion
Status Unknown
Depth 0'

0344147B
Permit Issued;
Completion
Status Unknown
Depth 0'

9500391
Well
Constructed
Depth 153'

0344147A
Well
Constructed
Depth 100'

0 500 1,000250
Feet

Hydrology Map
MDP 6 Pad
SESW, Section 32, T6S R91W 
Garfield County, Colorado "

6S/91W

3/8/2012

7S/91W

Stream / River

Canal / Ditch

Intermittent Stream

Intermittent Stream

Wells
Water Wells!

1,000' Buffer
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                                                            GGU MILLER FED 33C-32-691
GGU MILLER FED 33B-32-691          GGU MILLER FED 33A-32-691
        GGU MILLER 23C-32-691          GGU MILLER FED 34D-32-691
        GGU MILLER 23B-32-691          GGU MILLER FED 34D-32-691
        GGU MILLER 24D-32-691          GGU MILLER FED 34B-32-691
        GGU MILLER 24C-32-691          GGU MILLER FED 34A-32-691
        GGU MILLER 24B-32-691          GGU MILLER 24A-32-691

MDP 6 Pad
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Legend
!( Surface Hole Locations

Production Pad

Well Pad

Elk Winter Concentration Areas
SWH (1200-SERIES RULE)

Mule Deer Critical Winter Range
SWH (1200-SERIES RULE)

MDP 6 Pad
SESW, Section 32, T6S R91W

Garfield County, Colorado




