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June 22, 2010 
 
 
Linda Spry O’Rourke 
COGCC 
707 Wapiti Court 
Suite 204 
Rifle, CO 81650 
 
 
RE: BBC PAD UPPER PIT SEEP 

TRACKING NUMBER 2606777 
GARFIELD COUNTY, CO 

 
 
Dear Ms. Spry O’Rourke: 
 
This report has been prepared to present to you the Corrective Actions that have been taken 
and those that are planned in order to respond to the issues identified in the Notice of Alleged 
Violation (NOAV) issued to Bill Barrett Corporation (BBC) by the COGCC on May 21, 2010.   
 
ALLEGED VIOLATION 
 
The alleged violation for this NOAV is an unauthorized release of E & P waste from the upper 
pit at the BBC pad location.  Samples collected immediately following the discovery of this 
seep indicate that the seeping fluid is likely from the upper pit.   
 
The NOAV also states that the release has impacted Waters of the State because of the pad’s 
location in an unnamed intermittent drainage basin.  BBC agrees that the pad is located within 
an unnamed intermittent drainage basin but does not concur that this indicates that there have 
been impacts to Waters of the State.   
 
This location was reviewed prior to construction for drainage issues and assessed by Olsson 
Associates (Olsson), a third-party consultant, following the receipt of the NOAV, for review of 
the drainage basin and any impacts to the intermittent drainage.  Olsson has extensive 
experience in the determination and delineation of Waters of the State and wetlands for US 
Army Corp of Engineers and assessing existing and threatened impacts to the same.  During 
the site review, Olsson determined that all fluids that are seeping onto the lower pad are 
contained on location and that no impacts have migrated off location to affect or threaten the 
intermittent drainage down gradient of the site. Please see the Drainage Review report 
prepared by Olsson which is attached as Appendix A. 
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To ensure that no impacts have been made to groundwater, BBC will be investigating the 
extent of impacts from the release as detailed in the attached Form 27.  Part of this 
investigation will be determining the vertical extent of subsurface impacts and the sampling 
and analysis of area groundwater sources.  
  
CORRECTIVE ACTIONS 
 

1.  A sample of the upper pit and the seep water was collected on May 13, 2010.  In 
order to eliminate any further impacts from occurring, BBC drained the upper pit 
immediately.  Therefore no additional samples could be collected from the pit after the 
NOAV was received by BBC.  On May 24, 2010, Olsson Associates sampled the seep 
and submitted a sample for the analytical suite requested by you and in the NOAV.  
The data for these samples has been summarized and included in Appendix B.  The 
laboratory analytical reports are also attached.  The final lab report for the May 24, 
2010 sample will be provided to you as soon as it becomes available. 
 

2. As requested, an as-built drawing showing the upper pit construction has been 
provided as Appendix C. 
 

3. As discussed with you, the pit will be relined as detailed in the BBC Upper Pit Relining 
detail attached as Appendix D.  The design will include a double liner and a leak 
detection system.  The leak detection system will be monitored on a regular basis to 
ensure liner integrity. 
 

4. The upper pit has been used for completions operations.  In addition to receiving 
produced water, there are also chemical products that may be present in very low 
percentages within the pit water due to their use in both the production and completion 
processes.  The MSDS sheets for these chemical products are attached as Appendix 
E. 
 

5. A Form 27 has been prepared for your review and approval.  It, along with the 
domestic well/spring sampling plan, is attached as Appendix F. 

 
If you have any questions regarding the information presented in this report, please contact 
me at (970)-876-1959.  
 
Sincerely, 
 

 
Scott Ghan  
Environmental Health and Safety Coordinator 
 
 
 
Attachments 
 



 

 

 

 

 

 

 

APPENDIX A 

BBC PAD DRAINAGE REVIEW (OLSSON) 
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If you have any questions regarding the information presented in this report, please contact me 
at (970) 263-7800.  

Sincerely, 

Olsson Associates 
 

 
Stuart Hall      
Environmental Scientist    
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PHOTO 1
 
 
 
 
 
 
 
View of the depression looking up gradient from 
the BBC pad site.  The low lying area in the photo 
is approximately 50 feet south of the pad.  There is 
no outlet channel observed down gradient from 
this site. 

PHOTO 2
 
 
 
 
 
 
 
Closer view of the depression looking south from 
the BBC pad site.   There is no definable ordinary 
high water mark observed. 

PHOTO 3
 
 
 
 
 
 
 
View of the depression looking north towards the 
BBC pad site.   
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PHOTO 4
 
 
 
 
 
 
 
Closer view of the depression looking north towards 
the BBC pad site. There is no definable ordinary 
high water mark observed.  

 

PHOTO 5
 
 
 
 
 
 
 
View of the depression looking directly down 
gradient from the BBC pad site.  The intermittent 
drainage approximately 1500 feet north of the site 
is observed at the top of the photo.   

                                                                 PHOTO 6
 
 

 
 
 
 
Closer view of the depression looking south 
towards the intermittent drainage.  There is no 
definable ordinary high water mark observed.  



 

 

 

 

 

 

 

APPENDIX B 

PIT AND SEEP ANALYTICAL DATA 



Sample Date 5/13/2010 5/13/2010 5/24/2010
Sample ID SP‐1 SE‐1 SE‐1

Sample Description Pit Water Seep Water  Seep Water
TDS 10900 8270 NT mg/L
Conductivity 16900 12600 NT µS/cm
pH 7.76 7.82 NT

Alkalinity, Bicarbonate (as CaCO3)  NT NT 1110 mg/L
Alkalinity, Carbonate (as CaCO3) NT NT 2.09 mg/L
Alkalinity, Hydroxide  NT NT ND mg/L
Fluoride  NT NT 8.67 mg/L
Sulfate  NT NT 766 mg/L
Nitrate as N  NT NT ND mg/L
Chloride  3880 3820 3190 mg/L
Bromide  NT NT 26.2 mg/L
Chlorate NT NT ND mg/L
Chlorite NT NT ND mg/L
Ortho‐Phosphate as P  NT NT ND mg/L

Gasoline (C6‐C10)  18.7 ND ND mg/L
Diesel (C10‐C28)  11.6 ND ND mg/L

Potassium  NT NT 18500 µg/L
Lithium  NT NT 653 µg/L
Manganese  NT NT 20600 µg/L
Molybdenum  NT NT 35.6 µg/L
Nickel  NT NT 54.4 µg/L
Selenium  NT NT ND µg/L
Silica  NT NT ND µg/L
Silver  NT NT ND µg/L
Strontium  NT NT 16100 µg/L
Vanadium NT NT ND µg/L
Cadmium  NT NT ND µg/L
Thallium  NT NT 3.98 µg/L
Iron  NT NT 61.5 µg/L
Copper  NT NT 36.4 µg/L
Cobalt  NT NT 89.7 µg/L
Zinc  NT NT 10.3 µg/L
Calcium  NT NT 553000 µg/L
Magnesium  NT NT 447000 µg/L
Boron  NT NT 1480 µg/L
Beryllium NT NT ND µg/L
Barium  NT NT 184 µg/L
Arsenic  NT NT 8.61 µg/L
Antimony  NT NT ND µg/L
Chromium  NT NT 5.06 µg/L
Lead  NT NT ND µg/L
Uranium NT NT 74.0 µg/L

1,2,4‐Trichlorobenzene  NT NT ND µg/L
1,2‐Dichlorobenzene  NT NT ND µg/L
1,2‐Diphenylhydrazine  NT NT ND µg/L
1,3‐Dichlorobenzene  NT NT ND µg/L

Analytical Data Summary

Dissolved Metals 

Semi VOCs

Total Petroleum Hydrocarbons

units



Sample Date 5/13/2010 5/13/2010 5/24/2010
Sample ID SP‐1 SE‐1 SE‐1

2‐Chlorophenol  NT NT ND µg/L
2,4,5‐Trichlorophenol NT NT ND µg/L
Hexachlorocyclopentadiene  NT NT ND µg/L
2,4,6‐Trichlorophenol  NT NT ND µg/L
2,4‐Dimethylphenol  NT NT 3.29 µg/L
2,4‐Dinitrotoluene NT NT ND µg/L
2,6‐Dinitrotoluene  NT NT ND µg/L
2‐Chloronaphthalene  NT NT ND µg/L
1,4‐Dichlorobenzene  NT NT ND µg/L
Hexachlorobutadiene NT NT ND µg/L
2,4‐Dinitrophenol NT NT ND µg/L
Hexachloroethane  NT NT ND µg/L
Isophorone  NT NT ND µg/L
N‐Nitrosodimethylamine  NT NT ND µg/L
N‐Nitrosodiphenylamine  NT NT ND µg/L
Nitrobenzene  NT NT ND µg/L
Pentachlorophenol  NT NT ND µg/L
Phenol  NT NT 16.4 µg/L
Pyridine  NT NT ND µg/L
Dimethyl Phthalate NT NT ND µg/L
Hexachlorobenzene  NT NT ND µg/L
bis(2‐ethylhexyl) phthalate  NT NT 0.87 µg/L
Benzidine  NT NT ND µg/L
Benzyl Alcohol  NT NT 0.96 µg/L
2,4‐Dichlorophenol  NT NT ND µg/L
bis(2‐chloroethoxy) methane  NT NT ND µg/L
Aniline (Phenylamine, Aminobenzene)  NT NT ND µg/L
bis(2‐chloroisopropyl) ether  NT NT ND µg/L
Benzoic Acid  NT NT 35.3 µg/L
Carbazole  NT NT ND µg/L
Cyclohexanone  NT NT ND µg/L
di‐n‐Butyl Phthalate  NT NT 0.55 µg/L
di‐n‐Octyl Phthalate  NT NT ND µg/L
Dibenzofuran  NT NT ND µg/L
Diethyl Phthalate  NT NT ND µg/L
bis(2‐chloroethyl) ether  NT NT ND µg/L
3,3‐Dichlorobenzidine  NT NT ND µg/L
2‐Nitroaniline  NT NT ND µg/L
Benzyl Butyl Phthalate  NT NT ND µg/L
4‐Nitrophenol  NT NT ND µg/L
2‐methylphenol  NT NT 14.5 µg/L
3&4‐Methylphenol  NT NT 12.6 µg/L
2‐Nitrophenol  NT NT ND µg/L
3‐Nitroaniline  NT NT ND µg/L
4,6‐dinitro‐2‐methyl phenol  NT NT ND µg/L
4‐Bromophenyl‐phenylether  NT NT ND µg/L
4‐chloro‐3‐methylphenol  NT NT ND µg/L
4‐Chloroaniline  NT NT ND µg/L
4‐Chlorophenyl Phenyl Ether  NT NT ND µg/L
4‐Nitroaniline  NT NT ND µg/L
Dibenz(a,h)anthracene  NT NT ND µg/L
Fluoranthene  NT NT 0.037 µg/L
Indeno(1,2,3‐c,d)Pyrene  NT NT ND µg/L



Sample Date 5/13/2010 5/13/2010 5/24/2010
Sample ID SP‐1 SE‐1 SE‐1

Chrysene  NT NT ND µg/L
Phenanthrene  NT NT ND µg/L
Pyrene  NT NT ND µg/L
Benzo(k)fluoranthene  NT NT ND µg/L
Fluorene  NT NT ND µg/L
Naphthalene  NT NT 0.592 µg/L
Benzo(g,h,i)perylene  NT NT ND µg/L
1‐Methylnaphthalene  NT NT 0.037 µg/L
2‐Methylnaphthalene  NT NT 0.058 µg/L
Acenaphthene  NT NT ND µg/L
Anthracene  NT NT ND µg/L
Benzo(a)anthracene  NT NT ND µg/L
Benzo(a)pyrene  NT NT ND µg/L
Benzo(b)fluoranthene  NT NT ND µg/L
Acenaphthylene  NT NT ND µg/L
Alkalinity, Total (as CaCO3)  NT NT 1110 mg/L

1,1,1,2‐Tetrachloroethane  NT NT ND mg/L
1,1,1‐Trichloroethane  NT NT ND mg/L
1,1,2,2‐Tetrachloroethane  NT NT ND mg/L
1,1,2‐Trichloroethane  NT NT ND mg/L
1,1‐Dichloroethane  NT NT ND mg/L
1,1‐Dichloroethene  NT NT ND mg/L
1,1‐Dichloropropene NT NT ND mg/L
1,2,3‐Trichlorobenzene  NT NT ND mg/L
1,2,3‐Trichloropropane  NT NT ND mg/L
1,2,4‐Trichlorobenzene  NT NT ND mg/L
1,2,4‐Trimethylbenzene  NT NT 0.0034 mg/L
1,2‐Dibromo‐3‐chloropropane  NT NT ND mg/L
1,2‐Dibromoethane (EDB)  NT NT ND mg/L
1,2‐Dichlorobenzene  NT NT ND mg/L
1,2‐Dichloroethane  NT NT ND mg/L
1,2‐Dichloropropane  NT NT ND mg/L
1,3,5‐Trimethylbenzene  NT NT 0.0071 mg/L
1,3‐Dichlorobenzene  NT NT ND mg/L
1,3‐Dichloropropane  NT NT ND mg/L
1,4‐Dichlorobenzene  NT NT ND mg/L
1‐Butanol  NT NT ND mg/L
2,2‐Dichloropropane  NT NT ND mg/L
2‐Butanone NT NT 0.0677 mg/L
2‐Chloroethyl vinyl ether  NT NT ND mg/L
2‐Chlorotoluene  NT NT ND mg/L
2‐Hexanone  NT NT ND mg/L
4‐Chlorotoluene  NT NT ND mg/L
4‐Isopropyltoluene  NT NT ND mg/L
4‐Methyl‐2‐pentanone NT NT 0.0055 mg/L
Acetone  NT NT 5.09 mg/L
Acetonitrile  NT NT ND mg/L
Benzene  1.61 0.00258 0.318 mg/L
Bromochloromethane  NT NT ND mg/L
Bromodichloromethane  NT NT ND mg/L
Bromoform  NT NT ND mg/L
Bromomethane  NT NT ND mg/L

VOCs



Sample Date 5/13/2010 5/13/2010 5/24/2010
Sample ID SP‐1 SE‐1 SE‐1

Carbon disulfide  NT NT ND mg/L
Carbon tetrachloride  NT NT ND mg/L
Chlorobenzene  NT NT ND mg/L
Chloroethane  NT NT ND mg/L
Chloromethane  NT NT ND mg/L
Cyclohexane  NT NT ND mg/L
Dibromomethane  NT NT ND mg/L
cis‐1,2‐Dichloroethene  NT NT ND mg/L
cis‐1,3‐Dichloropropene  NT NT ND mg/L
Ethylbenzene  0.205 ND 0.0066 mg/L
Dibromochloromethane  NT NT ND mg/L
Hexachlorobutadiene  NT NT ND mg/L
Iodomethane  NT NT ND mg/L
Isopropylbenzene  NT NT ND mg/L
m,p‐Xylene NT NT 0.102 mg/L
Methyl Acetate  NT NT ND mg/L
Methyl tert‐Butyl Ether  NT NT ND mg/L
Methylcyclohexane  NT NT ND mg/L
Naphthalene NT NT 0.0248 mg/L
sec‐Butylbenzene  NT NT ND mg/L
n‐Butylbenzene  NT NT ND mg/L
n‐Propylbenzene  NT NT ND mg/L
o‐Xylene  NT NT 0.0278 mg/L
Styrene  NT NT ND mg/L
Tetrachloroethene  NT NT ND mg/L
Toluene  3.17 0.00325 0.421 mg/L
trans‐1,2‐Dichloroethene  NT NT ND mg/L
trans‐1,3‐Dichloropropene  NT NT ND mg/L
Trichloroethene  NT NT ND mg/L
Trichlorofluoromethane  NT NT ND mg/L
Vinyl acetate  NT NT ND mg/L
Vinyl chloride  NT NT ND mg/L
Total Xylenes 3.10000 0.00100 NT mg/L

NT ‐ Analyte not tested
mg/L ‐ milligrams per liter
µS/cm ‐ microSeimens per centimeter
ND ‐ Not detected
µg/L ‐ micrograms per liter
pending ‐ analytical data still pending from lab



Ken Kreie

Attached are your analytical results for BBC - Pad Seep received by Origins Laboratory, Inc. 
May 25, 2010  11:00 am.   This project is associated with Origins project number X005161-01 .  

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

6/18/2010 

Project Name- Project Number-

Page 1 of 29

Olsson Associates



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 

SE-1 X005161-01 05/25/2010 11:00Water 5/24/2010  12:30:00PM

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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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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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

X005161-01 (Water)

XENCO

SE-1
5/24/2010  12:30:00PM

Bicarbonate by SM2320B

1110 809541 06/07/2010 06/07/2010mg/L 11Alkalinity, Bicarbonate (as CaCO3)

Carbonate by SM2320B

2.09 809541 " 06/07/2010mg/L 11Alkalinity, Carbonate (as CaCO3)

Cations by EPA 300

8.67 808354 05/26/2010 05/26/2010mg/L 102Fluoride

766 " " "" "5Sulfate

ND " "" ""0.5Nitrate as N

3190 " " "" "5Chloride L

26.2 " " "" "5Bromide

ND " "" ""0.5Nitrite as N

GRO (TVPH)/DRO (TEPH)by EPA 8015M

ND 05/26/2010 05/27/2010mg/L 0E2600215.00Gasoline (C6-C10)

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

" "60-13090.7 %Surrogate: o-Terphenyl "

Hydroxide by SM2320B

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

X005161-01 (Water)

XENCO

SE-1
5/24/2010  12:30:00PM

Hydroxide by SM2320B

ND 06/07/2010 06/07/2010mg/L 80954111Alkalinity, Hydroxide

Metals by SW6010B

18500 809137 05/27/2010 06/04/2010ug/L 11000Potassium

653 " " "" "100Lithium

20600 " " "" "15Manganese

35.6 " " "" "5Molybdenum

54.4 " " "" "10Nickel

ND " "" ""30Selenium

ND " "" ""642Silica

ND " "" ""20Silver

16100 " " "" "15Strontium

ND " "" ""20Vanadium

ND " "" ""5Cadmium

3.98 " " "" "20Thallium I

61.5 " " "" "100Iron I

36.4 " " "" "20Copper

89.7 " " "" "10Cobalt

10.3 " " "" "25Zinc I

553000 " " "" "200Calcium

447000 " " "" "200Magnesium

1480 " " "" "25Boron

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

X005161-01 (Water)

XENCO

SE-1
5/24/2010  12:30:00PM

Metals by SW6010B

ND 05/27/2010 06/04/2010ug/L 80913714Beryllium

184 " " "" "10Barium

8.61 " " "" "10Arsenic I

ND " "" ""20Antimony

5.06 " " "" "5Chromium

ND " "" ""10Lead

Ortho-Phosphate as P by EPA 365.1

ND 05/26/2010 05/26/2010mg/L 80946310.02Ortho-Phosphate as P

Semivolatile Organic Compounds (SVOCs) by SW8270C

ND 05/28/2010 05/28/2010ug/L 808792141,2,4-Trichlorobenzene

ND " "" ""41,2-Dichlorobenzene

ND " "" ""41,2-Diphenylhydrazine

ND " "" ""41,3-Dichlorobenzene

ND " "" ""42-Chlorophenol

ND " "" ""42,4,5-Trichlorophenol

ND " "" ""4Hexachlorocyclopentadiene

ND " "" ""12,4,6-Trichlorophenol

3.29 " " "" "42,4-Dimethylphenol I

ND " "" ""0.452,4-Dinitrotoluene

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

X005161-01 (Water)

XENCO

SE-1
5/24/2010  12:30:00PM

Semivolatile Organic Compounds (SVOCs) by SW8270C

ND 05/28/2010 05/28/2010ug/L 80879210.392,6-Dinitrotoluene

ND " "" ""42-Chloronaphthalene

ND " "" ""41,4-Dichlorobenzene

ND " "" ""4Hexachlorobutadiene

ND " "" ""102,4-Dinitrophenol

ND " "" ""2Hexachloroethane

ND " "" ""4Isophorone

ND " "" ""4N-Nitrosodimethylamine

ND " "" ""4N-Nitrosodiphenylamine

ND " "" ""4Nitrobenzene

ND " "" ""10Pentachlorophenol

16.4 " " "" "1Phenol

ND " "" ""10Pyridine

ND " "" ""1Dimethyl Phthalate

ND " "" ""1Hexachlorobenzene

0.87 " " "" "4bis(2-ethylhexyl) phthalate I, V

ND " "" ""10Benzidine

0.96 " " "" "4Benzyl Alcohol I

ND " "" ""0.532,4-Dichlorophenol

ND " "" ""4bis(2-chloroethoxy) methane

ND " "" ""4Aniline (Phenylamine, Aminobenzene)

ND " "" ""4bis(2-chloroisopropyl) ether

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

X005161-01 (Water)

XENCO

SE-1
5/24/2010  12:30:00PM

Semivolatile Organic Compounds (SVOCs) by SW8270C

35.3 808792 05/28/2010 05/28/2010ug/L 150Benzoic Acid I

ND " "" ""4Carbazole

ND " "" ""Cyclohexanone

0.55 " " "" "4di-n-Butyl Phthalate I

ND " "" ""1di-n-Octyl Phthalate

ND " "" ""10Dibenzofuran

ND " "" ""1Diethyl Phthalate

ND " "" ""4bis(2-chloroethyl) ether

ND " "" ""43,3-Dichlorobenzidine

ND " "" ""502-Nitroaniline

ND " "" ""10Benzyl Butyl Phthalate

ND " "" ""104-Nitrophenol

14.5 " " "" "42-methylphenol

12.6 " " "" "43&4-Methylphenol

ND " "" ""42-Nitrophenol

ND " "" ""503-Nitroaniline

ND " "" ""104,6-dinitro-2-methyl phenol

ND " "" ""44-Bromophenyl-phenylether

ND " "" ""44-chloro-3-methylphenol

ND " "" ""44-Chloroaniline

ND " "" ""44-Chlorophenyl Phenyl Ether

ND " "" ""504-Nitroaniline

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

X005161-01 (Water)

XENCO

SE-1
5/24/2010  12:30:00PM

Semivolatile Organic Compounds (SVOCs) by SW8270C

808792 05/28/201048-13278 %Surrogate: 2,4,6-Tribromophenol 05/28/2010

" "8-13083 %Surrogate: Nitrobenzene-d5 "

" "10-5934 %Surrogate: Phenol-d6 "

" "27-13392 %Surrogate: Terphenyl-D14 "

" "19-12683 %Surrogate: 2-Fluorobiphenyl "

" "28-6241 %Surrogate: 2-Fluorophenol "

Semivolatile Organic Compounds (SVOCs) by SW8270D

ND 05/28/2010 05/29/2010ug/L 80878610.2Dibenz(a,h)anthracene

0.037 " " "" "1Fluoranthene I

ND " "" ""0.1Indeno(1,2,3-c,d)Pyrene

ND " "" ""0.1Chrysene

ND " "" ""1Phenanthrene

ND " "" ""0.1Pyrene

ND " "" ""0.1Benzo(k)fluoranthene

ND " "" ""1Fluorene

0.592 " " "" "1Naphthalene I

ND " "" ""0.1Benzo(g,h,i)perylene

0.037 " " "" "11-Methylnaphthalene I

0.058 " " "" "12-Methylnaphthalene I

ND " "" ""1Acenaphthene

ND " "" ""1Anthracene

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

X005161-01 (Water)

XENCO

SE-1
5/24/2010  12:30:00PM

Semivolatile Organic Compounds (SVOCs) by SW8270D

ND 05/28/2010 05/29/2010ug/L 80878610.1Benzo(a)anthracene

ND " "" ""0.1Benzo(a)pyrene

ND " "" ""0.1Benzo(b)fluoranthene

ND " "" ""1Acenaphthylene

" "10-11270 %Surrogate: Nitrobenzene-d5 "

" "20-12865 %Surrogate: Terphenyl-D14 "

" "10-11675 %Surrogate: 2-Fluorobiphenyl "

Total Alkalinity by SM2320B

1110 809541 06/07/2010 06/07/2010mg/L 11Alkalinity, Total (as CaCO3)

VOC by EPA 8260B

ND 05/27/2010 05/27/2010mg/L 0E2700110.00101,1,1,2-Tetrachloroethane

ND " "" ""0.00101,1,1-Trichloroethane

ND " "" ""0.00101,1,2,2-Tetrachloroethane

ND " "" ""0.00101,1,2-Trichloroethane

ND " "" ""0.00101,1-Dichloroethane

ND " "" ""0.00101,1-Dichloroethene

ND " "" ""0.00101,1-Dichloropropene

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

X005161-01 (Water)

Origins Laboratory, Inc.

SE-1
5/24/2010  12:30:00PM

VOC by EPA 8260B

ND 05/27/2010 05/27/2010mg/L 0E2700110.00101,2,3-Trichlorobenzene

ND " "" ""0.00101,2,3-Trichloropropane

ND " "" ""0.00101,2,4-Trichlorobenzene

0.0034 " " "" "0.00101,2,4-Trimethylbenzene

ND " "" ""0.00101,2-Dibromo-3-chloropropane

ND " "" ""0.00101,2-Dibromoethane (EDB)

ND " "" ""0.00101,2-Dichlorobenzene

ND " "" ""0.00101,2-Dichloroethane

ND " "" ""0.00101,2-Dichloropropane

0.0071 " " "" "0.00101,3,5-Trimethylbenzene

ND " "" ""0.00101,3-Dichlorobenzene

ND " "" ""0.00101,3-Dichloropropane

ND " "" ""0.00101,4-Dichlorobenzene

ND " "" ""0.1001-Butanol

ND " "" ""0.00102,2-Dichloropropane

0.0677 " " "" "0.00502-Butanone

ND " "" ""0.00502-Chloroethyl vinyl ether

ND " "" ""0.00102-Chlorotoluene

ND " "" ""0.00102-Hexanone

ND " "" ""0.00104-Chlorotoluene

ND " "" ""0.00104-Isopropyltoluene

0.0055 " " "" "0.00504-Methyl-2-pentanone

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

X005161-01 (Water)

Origins Laboratory, Inc.

SE-1
5/24/2010  12:30:00PM

VOC by EPA 8260B

5.09 0E27001 05/27/2010 05/27/2010mg/L 200.0800Acetone

ND " 05/27/2010" "10.0250Acetonitrile

0.318 " " 05/27/2010" 200.0200Benzene

ND " 05/27/2010" "10.0010Bromochloromethane

ND " "" ""0.0010Bromodichloromethane

ND " "" ""0.0010Bromoform

ND " "" ""0.0010Bromomethane

ND " "" ""0.0010Carbon disulfide

ND " "" ""0.0010Carbon tetrachloride

ND " "" ""0.0010Chlorobenzene

ND " "" ""0.0010Chloroethane

ND " "" ""0.0010Chloromethane

ND " "" ""0.0010Cyclohexane

ND " "" ""0.0010Dibromomethane

ND " "" ""0.0010cis-1,2-Dichloroethene

ND " "" ""0.0010cis-1,3-Dichloropropene

0.0066 " " "" "0.0010Ethylbenzene

ND " "" ""0.0010Dibromochloromethane

ND " "" ""0.0010Hexachlorobutadiene

ND " "" ""0.0010Iodomethane

ND " "" ""0.0010Isopropylbenzene

0.102 " " "" "0.0020m,p-Xylene

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

X005161-01 (Water)

Origins Laboratory, Inc.

SE-1
5/24/2010  12:30:00PM

VOC by EPA 8260B

ND 05/27/2010 05/27/2010mg/L 0E2700110.0050Methyl Acetate

ND " "" ""0.0010Methyl tert-Butyl Ether

ND " "" ""0.0010Methylcyclohexane

0.0248 " " "" "0.0010Naphthalene

ND " "" ""0.0010sec-Butylbenzene

ND " "" ""0.0010n-Butylbenzene

ND " "" ""0.0010n-Propylbenzene

0.0278 " " "" "0.0010o-Xylene

ND " "" ""0.0010Styrene

ND " "" ""0.0010Tetrachloroethene

0.421 " " 05/27/2010" 200.0200Toluene

ND " 05/27/2010" "10.0010trans-1,2-Dichloroethene

ND " "" ""0.0010trans-1,3-Dichloropropene

ND " "" ""0.0010Trichloroethene

ND " "" ""0.0010Trichlorofluoromethane

ND " "" ""0.0050Vinyl acetate

ND " "" ""0.0010Vinyl chloride

" "82.4-11498.5 %Surrogate: 1,2-Dichloroethane-d4 "

" "85.5-122105 %Surrogate: 4-Bromofluorobenzene "

" "91.1-120102 %Surrogate: Toluene-d8 "

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 0E26002 - Default Prep GC-Semi

Blank (0E26002-BLK1) Prepared: 05/26/2010 Analyzed: 05/27/2010

Gasoline (C6-C10) mg/LND 5.00

Diesel (C10-C28) "ND 5.00

mL 50.0 60-130Surrogate: o-Terphenyl 93.646.8

Blank (0E26002-BLK2) Prepared: 05/26/2010 Analyzed: 05/27/2010

Gasoline (C6-C10) mg/LND 5.00

Diesel (C10-C28) "ND 5.00

mL 50.0 60-130Surrogate: o-Terphenyl 95.447.7

LCS (0E26002-BS1) Prepared: 05/26/2010 Analyzed: 05/27/2010

Gasoline (C6-C10) mg/L11.4 5.00 65-140

Diesel (C10-C28) "41.7 5.00 50.0 60-14083.3

mL 50.0 60-130Surrogate: o-Terphenyl 97.748.8

LCS (0E26002-BS2) Prepared: 05/26/2010 Analyzed: 05/27/2010

Gasoline (C6-C10) mg/L11.3 5.00 65-140

Diesel (C10-C28) "41.3 5.00 50.0 60-14082.7

mL 50.0 60-130Surrogate: o-Terphenyl 98.149.1

Matrix Spike (0E26002-MS1) Prepared: 05/26/2010 Analyzed: 05/27/2010Source: X005134-01

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

Diesel (C10-C28) "38.8 5.00 50.0 ND 60-14077.5

mL 50.0 60-130Surrogate: o-Terphenyl 10652.8

Matrix Spike (0E26002-MS2) Prepared: 05/26/2010 Analyzed: 05/27/2010Source: X005134-02

Gasoline (C6-C10) mg/L11.5 5.00 ND 65-130

Diesel (C10-C28) "41.5 5.00 50.0 ND 60-14083.0

mL 50.0 60-130Surrogate: o-Terphenyl 10653.1

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

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

Batch 0E26002 - Default Prep GC-Semi

Matrix Spike Dup (0E26002-MSD1) Prepared: 05/26/2010 Analyzed: 05/27/2010Source: X005134-01

Gasoline (C6-C10) mg/L12.3 5.00 ND 2065-130 12.8

Diesel (C10-C28) "44.3 5.00 50.0 ND 2560-14088.7 13.4

mL 50.0 60-130Surrogate: o-Terphenyl 10753.3

Matrix Spike Dup (0E26002-MSD2) Prepared: 05/26/2010 Analyzed: 05/27/2010Source: X005134-02

Gasoline (C6-C10) mg/L12.4 5.00 ND 2065-130 7.14

Diesel (C10-C28) "43.5 5.00 50.0 ND 2560-14087.0 4.63

mL 50.0 60-130Surrogate: o-Terphenyl 10653.0

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

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

Batch 0E27001 - EPA 5030B

Blank (0E27001-BLK1) Prepared: 05/27/2010 Analyzed: 05/27/2010

1,1,1,2-Tetrachloroethane mg/LND 0.001

1,1,1-Trichloroethane "ND 0.001

1,1,2,2-Tetrachloroethane "ND 0.001

1,1,2-Trichloroethane "ND 0.001

1,1-Dichloroethane "ND 0.001

1,1-Dichloroethene "ND 0.001

1,1-Dichloropropene "ND 0.001

1,2,3-Trichlorobenzene "ND 0.001

1,2,3-Trichloropropane "ND 0.001

1,2,4-Trichlorobenzene "ND 0.001

1,2,4-Trimethylbenzene "ND 0.001

1,2-Dibromo-3-chloropropane "ND 0.001

1,2-Dibromoethane (EDB) "ND 0.001

1,2-Dichlorobenzene "ND 0.001

1,2-Dichloroethane "ND 0.001

1,2-Dichloropropane "ND 0.001

1,3,5-Trimethylbenzene "ND 0.001

1,3-Dichlorobenzene "ND 0.001

1,3-Dichloropropane "ND 0.001

1,4-Dichlorobenzene "ND 0.001

1-Butanol "ND 0.1

2,2-Dichloropropane "ND 0.001

2-Butanone "ND 0.005

2-Chloroethyl vinyl ether "ND 0.005

2-Chlorotoluene "ND 0.001

2-Hexanone "ND 0.001

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 0E27001 - EPA 5030B

Blank (0E27001-BLK1) Prepared: 05/27/2010 Analyzed: 05/27/2010

4-Chlorotoluene mg/LND 0.001

4-Isopropyltoluene "ND 0.001

4-Methyl-2-pentanone "ND 0.005

Acetone "ND 0.004

Acetonitrile "ND 0.02

Benzene "ND 0.001

Bromochloromethane "ND 0.001

Bromodichloromethane "ND 0.001

Bromoform "ND 0.001

Bromomethane "ND 0.001

Carbon disulfide "ND 0.001

Carbon tetrachloride "ND 0.001

Chlorobenzene "ND 0.001

Chloroethane "ND 0.001

Chloromethane "ND 0.001

Cyclohexane "ND 0.001

Dibromomethane "ND 0.001

cis-1,2-Dichloroethene "ND 0.001

cis-1,3-Dichloropropene "ND 0.001

Ethylbenzene "ND 0.001

Dibromochloromethane "ND 0.001

Hexachlorobutadiene "ND 0.001

Iodomethane "ND 0.001

Isopropylbenzene "ND 0.001

m,p-Xylene "ND 0.002

Methyl Acetate "ND 0.005

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 0E27001 - EPA 5030B

Blank (0E27001-BLK1) Prepared: 05/27/2010 Analyzed: 05/27/2010

Methyl tert-Butyl Ether mg/LND 0.001

Methylcyclohexane "ND 0.001

Naphthalene "ND 0.001

sec-Butylbenzene "ND 0.001

n-Butylbenzene "ND 0.001

n-Propylbenzene "ND 0.001

o-Xylene "ND 0.001

Styrene "ND 0.001

Tetrachloroethene "ND 0.001

Toluene "ND 0.001

trans-1,2-Dichloroethene "ND 0.001

trans-1,3-Dichloropropene "ND 0.001

Trichloroethene "ND 0.001

Trichlorofluoromethane "ND 0.001

Vinyl acetate "ND 0.005

Vinyl chloride "ND 0.001

ug/L 62.5 82.4-114Surrogate: 1,2-Dichloroethane-d4 97.460.9
" 62.5 85.5-122Surrogate: 4-Bromofluorobenzene 95.259.5
" 62.5 91.1-120Surrogate: Toluene-d8 95.359.6

LCS (0E27001-BS1) Prepared: 05/27/2010 Analyzed: 05/27/2010

Benzene mg/L0.06 0.001 0.0500 80.1-129114

Chlorobenzene "0.05 0.001 0.0500 84.1-121102

Toluene "0.06 0.001 0.0500 71.2-128110

Trichloroethene "0.06 0.001 0.0500 81.5-119112

ug/L 62.5 82.4-114Surrogate: 1,2-Dichloroethane-d4 10263.8
" 62.5 85.5-122Surrogate: 4-Bromofluorobenzene 10062.6
" 62.5 91.1-120Surrogate: Toluene-d8 99.262.0

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

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

Batch 0E27001 - EPA 5030B

Matrix Spike (0E27001-MS1) Prepared: 05/27/2010 Analyzed: 05/27/2010Source: X005170-03

Benzene mg/L0.1 0.001 0.0500 0.06 71.3-131106

Chlorobenzene "0.05 0.001 0.0500 ND 77.9-13098.6

Toluene "0.05 0.001 0.0500 ND 70.1-131106

Trichloroethene "0.06 0.001 0.0500 ND 72.3-128110

ug/L 62.5 82.4-114Surrogate: 1,2-Dichloroethane-d4 99.562.2
" 62.5 85.5-122Surrogate: 4-Bromofluorobenzene 10263.8
" 62.5 91.1-120Surrogate: Toluene-d8 99.061.9

Matrix Spike Dup (0E27001-MSD1) Prepared: 05/27/2010 Analyzed: 05/27/2010Source: X005170-03

Benzene mg/L0.1 0.001 0.0500 0.06 2571.3-131107 0.239

Chlorobenzene "0.05 0.001 0.0500 ND 2577.9-130103 4.36

Toluene "0.05 0.001 0.0500 ND 2570.1-131109 3.22

Trichloroethene "0.06 0.001 0.0500 ND 2572.3-128114 3.91

ug/L 62.5 82.4-114Surrogate: 1,2-Dichloroethane-d4 10062.5
" 62.5 85.5-122Surrogate: 4-Bromofluorobenzene 10263.6
" 62.5 91.1-120Surrogate: Toluene-d8 98.661.6

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

Cations by EPA 300 - Quality Control
XENCO

Batch 808354 - E300P

MS (374238-001 S) Prepared: 05/26/2010 Analyzed: 05/26/2010Source: 374238-001 S

Fluoride mg/L4.88 0.2 5.00 0.186 2090-11094 0

Nitrate as N "1.21 0.05 1.13 0.127 2090-11096 0

Sulfate "63.4 0.5 5.00 65.3 2090-110 0

Bromide "4.91 0.5 5.00 <0.500 2090-11098 0

Nitrite as N "1.56 0.05 1.52 <0.050 2090-110103 0

MSD (374238-001 SD) Prepared: 05/26/2010 Analyzed: 05/26/2010Source: 374238-001 SD

Nitrite as N mg/L1.67 0.05 1.52 <0.050 2090-110110 7

Nitrate as N "1.25 0.05 1.13 0.127 2090-11099 3

Fluoride "4.99 0.2 5.00 0.186 2090-11096 2

Bromide "5.4 0.5 5.00 <0.500 2090-110108 10

Sulfate "64 0.5 5.00 65.3 2090-110

LCS (564342-1-BKS) Prepared: 05/26/2010 Analyzed: 05/26/2010Source: 564342-1-BKS

Nitrate as N mg/L1.22 0.05 1.13 <0.007 2090-110108 0

Bromide "5.18 0.5 5.00 <0.052 2090-110104 0

Sulfate "5.44 0.5 5.00 <0.076 2090-110109 0

Nitrite as N "1.67 0.05 1.52 <0.005 2090-110110 0

Fluoride "5.36 0.2 5.00 <0.030 2090-110107 0

BLANK (564342-1-BLK) Prepared: 05/26/2010 Analyzed: 05/26/2010Source: 564342-1-BLK

Bromide mg/LND 0.5 0.00 20- 0

Sulfate "ND 0.5 0.00 20- 0

Fluoride "ND 0.2 0.00 20- 0

Nitrate as N "ND 0.05 0.00 20- 0

Nitrite as N "ND 0.05 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.

Page 20 of 29



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

Metals by SW6010B - Quality Control
XENCO

Batch 809137 - SW3010A

LCS (564300-1-BKS) Prepared: 05/27/2010 Analyzed: 06/03/2010Source: 564300-1-BKS

Zinc ug/L914 25 1000 <5.30 2075-12591 0

Vanadium "932 20 1000 <5.60 2075-12593 0

Chromium "917 5 1000 <1.10 2075-12592 0

Thallium "951 20 1000 <3.90 2075-12595 0

Silica "ND 642 0.00 <109.0 3075-125 0

Strontium "941 15 1000 <1.50 2075-12594 0

Silver "487 20 500 <1.60 2075-12597 0

Iron "4550 100 5000 <45.0 2075-12591 0

Antimony "915 20 1000 <3.80 2075-12592 0

Arsenic "918 10 1000 <4.60 2075-12592 0

Barium "915 10 1000 <2.00 2075-12592 0

Beryllium "923 4 1000 <0.670 2075-12592 0

Boron "980 25 1000 <3.40 2075-12598 0

Cadmium "946 5 1000 <0.570 2075-12595 0

Copper "911 20 1000 <9.60 2075-12591 0

Calcium "22900 200 25000 <59.0 2075-12592 0

Selenium "940 30 1000 <5.40 2075-12594 0

Lead "956 10 1000 <3.10 2075-12596 0

Lithium "874 100 1000 <11.0 2075-12587 0

Magnesium "22900 200 25000 <45.0 2075-12592 0

Manganese "911 15 1000 <4.40 2075-12591 0

Molybdenum "922 5 1000 <3.00 2075-12592 0

Nickel "931 10 1000 <5.20 2075-12593 0

Potassium "9010 1000 10000 <350 2075-12590 0

Cobalt "911 10 1000 <0.720 2075-12591 0

BLANK (564300-1-BLK) Prepared: 05/27/2010 Analyzed: 06/03/2010Source: 564300-1-BLK

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

Metals by SW6010B - Quality Control
XENCO

Batch 809137 - SW3010A

BLANK (564300-1-BLK) Prepared: 05/27/2010 Analyzed: 06/03/2010Source: 564300-1-BLK

Selenium ug/LND 30 1000 20- 0

Barium "ND 10 1000 20- 0

Vanadium "ND 20 1000 20- 0

Magnesium "ND 200 25000 20- 0

Manganese "ND 15 1000 20- 0

Molybdenum "ND 5 1000 20- 0

Potassium "ND 1000 10000 20- 0

Silica "ND 642 0.00 30- 0

Silver "ND 20 500 20- 0

Strontium "ND 15 1000 20- 0

Thallium "ND 20 1000 20- 0

Chromium "ND 5 1000 20- 0

Antimony "ND 20 1000 20- 0

Zinc "ND 25 1000 20- 0

Cadmium "ND 5 1000 20- 0

Nickel "ND 10 1000 20- 0

Arsenic "ND 10 1000 20- 0

Cobalt "ND 10 1000 20- 0

Beryllium "ND 4 1000 20- 0

Boron "ND 25 1000 20- 0

Calcium "ND 200 25000 20- 0

Lead "ND 10 1000 20- 0

Iron "ND 100 5000 20- 0

Copper "ND 20 1000 20- 0

Lithium "ND 100 1000 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

Ortho-Phosphate as P by EPA 365.1 - Quality Control
XENCO

Batch 809463 - NONE

MS (374457-001 S) Prepared: 05/26/2010 Analyzed: 05/26/2010Source: 374457-001 S

Ortho-Phosphate as P mg/L0.475 0.02 0.500 <0.020 1090-11095 0

MSD (374457-001 SD) Prepared: 05/26/2010 Analyzed: 05/26/2010Source: 374457-001 SD

Ortho-Phosphate as P mg/L0.476 0.02 0.500 <0.020 1090-11095 0

LCS (809463-1-BKS) Prepared: 05/26/2010 Analyzed: 05/26/2010Source: 809463-1-BKS

Ortho-Phosphate as P mg/L0.482 0.02 0.500 <0.006 1090-11096 0

BLANK (809463-1-BLK) Prepared: 05/26/2010 Analyzed: 05/26/2010Source: 809463-1-BLK

Ortho-Phosphate as P mg/LND 0.02 0.500 10- 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

Semivolatile Organic Compounds (SVOCs) by SW8270D - Quality Control
XENCO

Batch 808786 - SW3510C

MS (374693-001 S) Prepared: 05/28/2010 Analyzed: 05/29/2010Source: 374693-001 S

Pyrene ug/L3.11 0.1 5.00 <0.100 2036-12362 0

Dibenz(a,h)anthracene "2.8 0.2 5.00 <0.200 2011-11556 0

Fluoranthene "2.99 1 5.00 <1.00 2042-11260 0

Fluorene "2.78 1 5.00 <1.00 2025-10956 0

Indeno(1,2,3-c,d)Pyrene "2.83 0.1 5.00 <0.100 2016-12057 0

Naphthalene "2.49 1 5.00 <1.00 2012-10250 0

Phenanthrene "2.9 1 5.00 <1.00 2038-10858 0

Benzo(a)anthracene "3.23 0.1 5.00 <0.100 2028-11565 0

Chrysene "3.17 0.1 5.00 <0.100 2011-11563 0

Benzo(g,h,i)perylene "2.79 0.1 5.00 <0.100 2029-12056 0

Benzo(a)pyrene "3.03 0.1 5.00 <0.100 2027-11961 0

Anthracene "2.79 1 5.00 <1.00 2039-11156 0

Acenaphthylene "2.73 1 5.00 <1.00 2021-10955 0

Acenaphthene "2.69 1 5.00 <1.000 2023-10054 0

2-Methylnaphthalene "2.51 1 5.00 <1.00 2010-11550 0

1-Methylnaphthalene "2.34 1 5.00 <1.00 2010-10447 0

Benzo(b)fluoranthene "2.84 0.1 5.00 <0.100 2015-11657 0

Benzo(k)fluoranthene "3.28 0.1 5.00 <0.100 2033-12266 0

PERCENT 5.00 20-128Surrogate: Terphenyl-D14 763.79
" 5.00 10-112Surrogate: Nitrobenzene-d5 542.71
" 5.00 10-116Surrogate: 2-Fluorobiphenyl 572.86

MSD (374693-001 SD) Prepared: 05/28/2010 Analyzed: 05/29/2010Source: 374693-001 SD

Dibenz(a,h)anthracene ug/L2.78 0.2 5.00 <0.200 2011-11556 1

Fluoranthene "2.8 1 5.00 <1.00 2042-11256 7

Fluorene "2.33 1 5.00 <1.00 2025-10947 18

Indeno(1,2,3-c,d)Pyrene "2.84 0.1 5.00 <0.100 2016-12057 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

Semivolatile Organic Compounds (SVOCs) by SW8270D - Quality Control
XENCO

Batch 808786 - SW3510C

MSD (374693-001 SD) Prepared: 05/28/2010 Analyzed: 05/29/2010Source: 374693-001 SD

Naphthalene ug/L1.72 1 5.00 <1.00 2012-10234 37

Chrysene "3.03 0.1 5.00 <0.100 2011-11561 5

Pyrene "3.06 0.1 5.00 <0.100 2036-12361 2

Anthracene "2.48 1 5.00 <1.00 2039-11150 12

Phenanthrene "2.55 1 5.00 <1.00 2038-10851 13

Benzo(k)fluoranthene "2.27 0.1 5.00 <0.100 2033-12245 36

Benzo(g,h,i)perylene "2.82 0.1 5.00 <0.100 2029-12056 1

Benzo(b)fluoranthene "3.52 0.1 5.00 <0.100 2015-11670 21

Benzo(a)anthracene "3.13 0.1 5.00 <0.100 2028-11563 3

Acenaphthylene "2.12 1 5.00 <1.00 2021-10942 25

Acenaphthene "2.15 1 5.00 <1.000 2023-10043 22

2-Methylnaphthalene "1.79 1 5.00 <1.00 2010-11536 33

1-Methylnaphthalene "1.71 1 5.00 <1.00 2010-10434 31

Benzo(a)pyrene "2.9 0.1 5.00 <0.100 2027-11958 4

PERCENT 5.00 20-128Surrogate: Terphenyl-D14 713.56
" 5.00 10-112Surrogate: Nitrobenzene-d5 371.83
" 5.00 10-116Surrogate: 2-Fluorobiphenyl 401.99

LCS (564378-1-BKS) Prepared: 05/28/2010 Analyzed: 05/28/2010Source: 564378-1-BKS

Dibenz(a,h)anthracene ug/L3.36 0.2 5.00 <0.006 2011-11567 0

Naphthalene "2.73 1 5.00 <0.034 2012-10255 0

Benzo(k)fluoranthene "2.77 0.1 5.00 <0.012 2033-12255 0

1-Methylnaphthalene "2.63 1 5.00 <0.026 2010-10453 0

Pyrene "3.31 0.1 5.00 <0.008 2036-12366 0

Indeno(1,2,3-c,d)Pyrene "3.36 0.1 5.00 <0.011 2016-12067 0

Fluorene "2.96 1 5.00 <0.011 2025-10959 0

Fluoranthene "3.29 1 5.00 <0.008 2042-11266 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

Semivolatile Organic Compounds (SVOCs) by SW8270D - Quality Control
XENCO

Batch 808786 - SW3510C

LCS (564378-1-BKS) Prepared: 05/28/2010 Analyzed: 05/28/2010Source: 564378-1-BKS

Chrysene ug/L3.35 0.1 5.00 <0.017 2011-11567 0

2-Methylnaphthalene "2.75 1 5.00 <0.030 2010-11555 0

Benzo(b)fluoranthene "3.85 0.1 5.00 <0.015 2015-11677 0

Benzo(a)pyrene "3.28 0.1 5.00 <0.013 2027-11966 0

Benzo(a)anthracene "3.4 0.1 5.00 <0.011 2028-11568 0

Anthracene "3.03 1 5.00 <0.006 2039-11161 0

Acenaphthylene "2.88 1 5.00 <0.026 2021-10958 0

Acenaphthene "2.84 1 5.00 <0.027 2023-10057 0

Benzo(g,h,i)perylene "3.31 0.1 5.00 <0.014 2029-12066 0

Phenanthrene "3.14 1 5.00 <0.014 2038-10863 0

PERCENT 5.00 20-128Surrogate: Terphenyl-D14 763.82
" 5.00 10-112Surrogate: Nitrobenzene-d5 603
" 5.00 10-116Surrogate: 2-Fluorobiphenyl 602.98

BLANK (564378-1-BLK) Prepared: 05/28/2010 Analyzed: 05/28/2010Source: 564378-1-BLK

Fluoranthene ug/LND 1 5.00 20- 0

Fluorene "ND 1 5.00 20- 0

Indeno(1,2,3-c,d)Pyrene "ND 0.1 5.00 20- 0

Naphthalene "ND 1 5.00 20- 0

Phenanthrene "ND 1 5.00 20- 0

Dibenz(a,h)anthracene "ND 0.2 5.00 20- 0

Pyrene "ND 0.1 5.00 20- 0

Chrysene "ND 0.1 5.00 20- 0

Benzo(k)fluoranthene "ND 0.1 5.00 20- 0

Benzo(g,h,i)perylene "ND 0.1 5.00 20- 0

Benzo(b)fluoranthene "ND 0.1 5.00 20- 0

Benzo(a)pyrene "ND 0.1 5.00 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

Semivolatile Organic Compounds (SVOCs) by SW8270D - Quality Control
XENCO

Batch 808786 - SW3510C

BLANK (564378-1-BLK) Prepared: 05/28/2010 Analyzed: 05/28/2010Source: 564378-1-BLK

Benzo(a)anthracene ug/LND 0.1 5.00 20- 0

Anthracene "ND 1 5.00 20- 0

Acenaphthylene "ND 1 5.00 20- 0

2-Methylnaphthalene "ND 1 5.00 20- 0

1-Methylnaphthalene "ND 1 5.00 20- 0

Acenaphthene "ND 1 5.00 20- 0

PERCENT 5.00 10-112Surrogate: Nitrobenzene-d5 522.58
" 5.00 20-128Surrogate: Terphenyl-D14 703.52
" 5.00 10-116Surrogate: 2-Fluorobiphenyl 532.65

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 Alkalinity by SM2320B - Quality Control
XENCO

Batch 809541 - NONE

LCS (809541-1-BKS) Prepared: 06/07/2010 Analyzed: 06/07/2010Source: 809541-1-BKS

Alkalinity, Total (as CaCO3) mg/L246 1 250 <0.392 2080-12098 0

BLANK (809541-1-BLK) Prepared: 06/07/2010 Analyzed: 06/07/2010Source: 809541-1-BLK

Alkalinity, Total (as CaCO3) mg/LND 1 250 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

Notes and Definitions 

V detected in sample and blank

L exceeded calibration of range of instrument at that dilution.  Value may be biased

I Sample result was found between MDL and RL

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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Accutest LabLink@14:45 14-Jun-2010 Preliminary Data

Sample Summary

Origins Laboratory
Job No: D14061

Origins Laboratory, Denver, CO
Project No:   V#657

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

D14061-1 05/24/10 12:30 06/09/10 AQ Ground Water SE-1

Draft: 1 of 4



Accutest LabLink@14:45 14-Jun-2010 Preliminary Data

Report of Analysis Page 1 of 1     

Client Sample ID: SE-1 
Lab Sample ID: D14061-1 Date Sampled: 05/24/10 
Matrix: AQ - Ground Water       Date Received: 06/09/10 

Percent Solids: n/a 
Project: Origins Laboratory, Denver, CO

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chlorate <0.020 0.020 mg/l 1 06/11/10 GH EPA 300.1

RL = Reporting Limit           

Draft: 2 of 4



Accutest LabLink@08:45 22-Jun-2010 Preliminary Data

Report of Analysis Page 1 of 1     

Client Sample ID: SE-1 
Lab Sample ID: D14061-1R Date Sampled: 05/24/10 
Matrix: AQ - Ground Water       Date Received: 06/09/10 

Percent Solids: n/a 
Project: Origins Laboratory, Denver, CO

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chlorite a <0.20 0.20 mg/l 10 06/11/10 GH EPA 300.1

(a) Sample received and analyzed outside the recommended holding time for chlorite.

RL = Reporting Limit           

Draft: 2 of 4



Accutest LabLink@17:15 21-Jun-2010

Report of Analysis Page 1 of 1     

Client Sample ID: X005161-1 
Lab Sample ID: D14368-1F Date Sampled: 05/24/10 
Matrix: AQ - Groundwater Filtered       Date Received: 06/17/10 

Percent Solids: n/a 
Project: Origins Laboratory, Denver, CO

Dissolved Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Uranium 74.0 50 ug/l 1 06/18/10 06/19/10 JM SW846 6010B 1 SW846 3010A 2

(1) Instrument QC Batch: MA762
(2) Prep QC Batch: MP2105

RL = Reporting Limit

6 of 9

D14368

3
3.1





36 mil Raven J36 LLDPE Primary Liner
 6 oz. Double Sided Geo Composite
30 mil LLDPE Anti Skid Secondary Liner
 6 oz. Double Sided Geo Composite

4 inch PVC Vent Pipes

Construction Details for the Existing Upper BBC Pit

75'

300'
Note: 

Suction Line Sump



 

 

 

 

 

 

 

APPENDIX D 

BBC PAD UPPER PIT RELINING DETAIL 



BBC Upper Pit Relining

The following liner system will be installed on top of the existing liners in place in the pit.

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. 45 mil Dura Skrim liner for primary liner
5. Vent pockets at top of every vent grid.

45 mil Dura Skrim
 6 oz. double sided Geo composite

30 mil Secondary

 6 oz. double sided Geo composite

    50'

  25'

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. 



 

 

 

 

 

 

 

APPENDIX E 

CHEMICALS USED IN COMPLETION WATER 





























































































 

 

 

 

 

 

 

APPENDIX F 

REMEDIATION WORK PLAN 



     Spill
     Inspection

X

Bill Barrett Corporation (BBC)
No:   

 City: Fax:  

Latitude:

 N

      Potential receptors (water wells within 1/4 mi, surface waters, etc.):
      Soil type, if not previously identified on Form 2A or Federal Surface Use Plan:

Open range land, undeveloped

 Well Name: BBC 12A-24-692 Well Number:
Facility Number:

     If yes, attach evaluation. 

Two domestic water wells are located approximately 598' NW and 656' N of the pad; 
Torriorthents-Camborthids-rock outcrop complex; Potts loam with 6 to 12% slopes

 Site Conditions:  Is location within a sensitive area (according to Rule 901e)?
      Adjacent land use (cultivated, irrigated, dry land farming, industrial, residential, etc.):

TECHNICAL CONDITIONS

970-876-0981

Produced water

417356
12A-24-692

SENE, Sec 23, T6S, R92W, 6th PM

 Type of Waste Causing Impact (crude oil, condensate, produced water, etc.):

GarfieldCounty:05-045-17690 

-107.625603

Name:  Scott Ghan
970-876-1959

Upper BBC Pit

CO

 Facility Name:

 Name of Operator:

80202
 Address:

 API/Facility No:

1099 18th Street, Suite 2300

10071
GENERAL INFORMATION

 OGCC Operator Number: Contact Name and Telephone

 FOR OGCC USE ONLY

1120 Lincoln Street, Suite 801, Denver, Colorado 80203   (303) 894-2100  Fax 894-2109

State of Colorado
Oil and Gas Conservation Commission

This form shall be submitted to the Director for approval prior to the initiation of site investigation
SITE INVESTIGATION AND REMEDIATION WORKPLAN

and remediation activities.  Form 27 is intended to be used whenever possible.  Additional
 OGCC Employee:

 Tracking No:CAUSE OF CONDITION BEING INVESTIGATED AND REMEDIATED

to fully describe the proposed work.

documentation will be required when large volumes of soil and groundwater have been impacted or
involve large facilities with multiple source areas.  See Rule 910.  Attach as many pages as needed 

Denver

39.513516 Location (QtrQtr, Sec, Twp, Rng, Meridian):

FORM
27

Rev  6/99

Zip:State:

Longitude:

X

Spill  or Release Plug & Abandon Central Facil ity Closure Site/Faci lity Closure Other  (describe):

Complaint
NOAV

Y

 
X

X

As discussed in the Form 19 submitted to the COGCC on May 20, 2010, a seep was indentified on the down-gradient side of the Upper BBC 
Pit.  The seep is located between the Upper BBC pit and the Lower BBC pit at the base of the cut slope.   Water samples were collected from 
the seep and the Upper BBC pit for comparison.  The analytical results are provided in Appendix B of the NOAV Response Document.  Based 
on the analytical results, the COGCC was notified on 5/18/10 that there were potential impacts to the subsurface soils.  Draining of the pit 
commenced on 5/19/10 to mitigate any additional release of pit water.  A second water sample was collected from the seep on 5/24/10 and 
analyzed for analyte list requested by the COGCC.  The results from this sample are also attached.  A second water sample was also requested 
from the pit, but was not feasible since the pit had already been drained. 

Surface water 
Groundwater 

Vegetation 

 Describe how remediation of existing impacts is to be accomplished, including removal and disposal at an injection well or licensed facility, 

 Describe how source is to be removed:
As previously discussed in our conference call with Linda Spry O'Rourke on May 19, 2010, the pit was drained to mitigate the release of any 
additional water from the pit.  Once the existing top liner has been properly cleaned, a new 30 mil. liner will be installed over the existing 
liners.   A leak detection system will then be installed which will consist of a six-inch slotted pipe seated in a gravel sump at the west end of 
the pit and extending to the ground surface for access during periodic monitoring events.  A second 45 mil. primary liner will then be installed 
over the secondary liner and the leak detection system.  All field welds will utilize a combination of fusion welding and extrusion welding 
processes.  All field welds will be tested utilizing a air lance test in which a concentrated stream of air, at minimum pressure of 60 psi, is 
blown across the field welds to check for weld separation.  While the upper pit is being relined, the lower BBC pit will continue to be utilized 
to accommodate ongoing fracing operations.  

Water removed from the pit was transferred to another BBC water storage facility.  The remediation or disposal of any potentially impacted 
soils will be determined based on laboratory analytical results and will be reported on an update to this Form 27.  

 Describe initial action taken (if previously provided, refer to that form or document):

How Determined:

Will be determined as part of this investigation.

unknown

unknown

Extent of Impact:
Will be determined as part of this investigation.Soils 

Several residences are also located N and NW of the pad.

 land treatment on site, removal of impacted groundwater, insitu bioremediation, burning of oily vegetation, etc.:

REMEDIATION WORKPLAN

 Description of Impact (if previously provided, refer to that form or document):  Both the vertical and horizontal extents of impacts are unknown at this time.
Impacted Media (check):

FORM
27

Rev  6/99

Zip:State:

Longitude:

X

Spill  or Release Plug & Abandon Central Facil ity Closure Site/Faci lity Closure Other  (describe):

Complaint
NOAV

Y

      Submit Page 2 with Page 1.

FORM
27

Rev  6/99

Zip:State:

Longitude:

X

Spill  or Release Plug & Abandon Central Facil ity Closure Site/Faci lity Closure Other  (describe):

Complaint
NOAV

Y



 Is further site investigation required? X Y N

 Final disposition of E&P waste (landtreated and disposed onsite, name of licensed disposal facility, recycling, reuse, etc.):

 Attach samples and analytical results taken to verify remediation of impacts. Show locations of samples on an onsite schematic or drawing.

 If groundwater has been impacted, describe proposed monitoring plan (# of wells or sample points, sampling schedule, analytical methods, etc.):

 including location of new seed, seed mix and noxious weed prevention. Attach diagram or drawing. Use additional sheet for description if required.
 Describe reclamation plan. Discuss existing and new grade recontouring; method and testing of compaction alleviation; and reseeding program, 

It is unknown at this time if groundwater has been impacted. As discussed below and in the conference call with Linda Spry O'Rourke on 
May 19, 2010, the investigation of this pit will be conducted in stages and documented in updates to this Form 27. During the ongoing 
investigation, the vertical extent of the potential impacts will be defined and if groundwater is encountered a monitoring/remediation plan 
will be developed.  Based on topography and information from nearby water wells, the depth to groundwater is estimated to be about 100 
feet bgs (below ground surface).  For more information please see Attachment 1.

After the pit closure activities are complete and any remediation that may be required, the pit location will be recontoured and reseeded in 
accordance with the interim reclamation specified in the APDs for wells at this location. BBC's field-wide weed management plan will 
continue to be implemented at this facility.

Please see Attachment 1.
If yes, describe:

REMEDIATION WORKPLAN (CONT.)
  Facility Name & No.: Upper BBC Pit  417356

BBC
10071

2606777

  Well Name & No: BBC 12A-24-692

 OGCC Operator No:

 Tracking Number:
 Name of Operator:

1120 Lincoln Street, Suite 801, Denver, Colorado
(303) 894-2100  Fax 894-2109

State of Colorado
Oil and Gas Conservation Commission

FORM
27

Rev  6/99

    Page 2

OGCC Employeee:

  Received Date:

Scott Ghan

Title: Date:

 OGCC Approved: Title: Date:

All water removed from the pit was transported to other BBC water storage facilities for reuse. The existing top liner in the pit will be 
steam cleaned prior to installation of the new liners and all resulting liquid will be removed from the pit with a vac truck and disposed of 
in the appropriate manner. If impacted soils are encountered during the site investigation detailed above, the soils will be stockpiled onsite 
until analytical results are received.  Based on those results, final deposition of the soils (e.g., land treatment or offsite disposal) will be 
documented in an update to this Form 27.

 Final disposition of E&P waste (landtreated and disposed onsite, name of licensed disposal facility, recycling, reuse, etc.):

         Anticipated Completion Date: 
10/15/10

IMPLEMENTATION SCHEDULE
 Date Site Investigation Began: 
 Remediation Start Date: 

6/21/10

6/18/10

 I hereby certify that the statements made in this form are, to the best of my knowledge, true, correct, and complete.

  Signed: EH&S Coordinator

  Print Name:

5/13/10
5/19/10 10/15/10 Actual Completion Date: 

Remediation Plan Submitted:          Date Site Investigation Completed: 

FORM
27

Rev  6/99

    Page 2

OGCC Employeee:

  Received Date:



ATTACHMENT 1  
FORM 27 – ADDITIONAL INFORMATION 

TRACKING NUMBER 2606777 
BILL BARRETT CORPORATION 

 
 
SUBSURFACE INVESTIGATION 
 
In addition to installing two new liners over the existing liners and a leak detection 
system between the new liners, BBC will proceed with a subsurface investigation down-
gradient of the Upper BBC pit.  This investigation will be limited by the accessibility 
issues on the location due to the close proximity of the Upper and Lower pit and the 
steep cut slope in between.   
 
A pothole excavation will be advanced on the northern and down-gradient side of the 
Lower pit.  Soil samples will be collected at five foot intervals within the excavation and 
analyzed for TPH-GRO/DRO, BTEX, and PAHs.  This excavation will be advanced to 
the maximum reach (approximately 20' bgs) of the excavator or until bedrock is 
encountered.  Additional potholes will be excavated to determine the lateral extent of the 
impacts down-gradient of the pits, as needed and access allows.  If potential impacts are 
found to extend beyond the reach of the excavator, a rotary drill rig, etc. will be utilized to 
define the vertical extent.  The analytical results of the excavation/boring activities will be 
presented to the COGCC in an update to this Form 27.    
 
The Upper pit is expected to remain in use until September of this year.  During the pit 
closure activities, soils in the bottom of the Upper pit will be screened visually and with a 
Photo-ionization Detector (PID) to identify areas with potential hydrocarbon impacts. Any 
potentially impacted soils will be excavated from the pit and stockpiled in a lined 
containment on the adjacent well pad. When all impacted soils have been excavated, 
discrete soil samples will be collected at 50 foot intervals along the centerline of the pit.  
This centerline should be lowest area of the pit.  If a lower area is determined during pit 
closure, sampling will be conducted in that area.  Area soil background levels will be 
determined by sampling for SAR, EC, and pH.  In addition, any stockpiled soil will be 
sampled with a representative composite sample or samples to determine the 
appropriate disposition for the impacted soil.   
 
All samples will be analyzed for the soil parameters defined by COGCC Table 910-1. 
Upon receipt of the analytical data of these samples, the results will presented to the 
COGCC in an update to this Form 27. 
 
GROUNDWATER INVESTIGATION 
 
In addition to the pit investigation, all existing groundwater wells and springs within one 
half mile downgradient of the pit will be sampled.  See Figure 1 for the Study Area.  The 
number of sample locations is estimated between five and ten.  The analytical suite will 
consist of those constituents of concern requested by Linda Spry O’Rourke.  However, 
those analytes that were not detected in the seep above the concentrations reported for 
baseline groundwater samples in the area, have been removed from the analytical list 
for this study (A list of analytes that will not be tested during future groundwater sampling 
is listed at the end of this attachment).  This will not be the case for specific Volatile and 
Semivolatile Organic Compounds.  The full list of each will be analyzed.  A copy of the 



Sampling Plan associated with this groundwater investigation can be found as 
Attachment 2. 
 
Upon receipt of the analytical data of these samples, the results will presented to the 
COGCC in an update to this Form 27 and also provided to the appropriate landowners. 
 
TIMELINE 
 
All work for this investigation will be done as soon as practicable following approval of 
this plan by the COGCC.  The subsurface investigation will take approximately four 
months.  This timeline includes the excavation to determine the vertical and lateral 
extent of contamination downgradient of the pit and the pit closure work scheduled for 
September. 
   
The groundwater sampling portion will take approximately one month.  This estimate 
includes the initial record review, field work and laboratory analysis.  This timeline does 
not include landowner data reporting or any follow on work deemed necessary by BBC 
or the COGCC.  This schedule may be affected by landowner contact problems, and any 
access limits to private wells and springs.   
 
Analytes removed from the list requested by the COGCC in the groundwater study 
include: 
TPH     
NO2 
NO3 
o-Phosphate 
SO4 

Be 
Fe 
Si 
V 
Sb  

Cd 
Pb 
Se 
Ag 
Tl 

U  Carbonate Chlorate 
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ATTACHMENT 2  
SAMPLING AND ANALYSIS PLAN FOR DOMESTIC WELLS 

TRACKING NUMBER 2606777 
BILL BARRETT CORPORATION 

 
 

Project: BBC Pad Radius Sampling 
OA 010-0974 

 
Objectives 
 
To ensure that groundwater in the area of the BBC-66S92W/23SENE pad (the site) has not 
been impacted by pit operations at the site, which is operated by Bill Barrett Corporation (BBC). 
 
 The data provided by this sampling will help to identify: 

• any potential impacts that may have occurred, 
• the general extent of any impacts found, and 
• to indicate if any remediation may be necessary. 
 

All groundwater samples will be collected from existing water wells and springs.  Every effort will 
be made to locate and sample all groundwater sources within one half mile downgradient of the 
site.  This sampling effort will be a onetime event, unless any reported data indicates that further 
study is needed. Figure 1 is a map of the study area. 
 
Olsson Associates (Olsson) personnel will utilize available records (State Engineer, BBC, and 
Olsson), landowner interviews and site reconnaissance to determine all appropriate sampling 
locations.  

 
Schedule 
 
The sampling will begin as soon as practicable following approval of the Form 27, Remediation 
Workplan, by the Colorado Oil and Gas Conservation Commission (COGCC).  Fluids from the 
pit and a seep have already been collected.  This data along with existing baseline groundwater 
data will be used to indicate if impacts to area groundwater exist.  
 
Site Location and History  
 
The site is located in Garfield County, Colorado.  The site legal location is the SE NE of Section 
23, Township 6 South, Range 92 West.   
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Olsson Associates, 010-0974 

Sampling and Analysis Plan 
BBC Pad Seep  

Bill Barrett Corporation 
 

This site consists of 2 adjacent pads.  The pads are located at different elevations and are 
separated by a cut slope.  On each pad is a lined completions pit.  Recently, water was 
discovered seeping from the cut slope between the pits.  Sample results have shown that this 
water contains minor amounts of hydrocarbon constituents.  The upper pit has been drained to 
eliminate any further release of pit water to the subsurface while the investigation and 
remediation work is being conducted.   
 
Qualifications 
 
The sampling and oversight work will be performed by personnel whom are proficient in 
appropriate groundwater sampling and analytical methodologies, including those methodologies 
appropriate for obtaining representative groundwater samples from domestic water wells. 
 
Groundwater Sampling Methodology 
   
The following procedures will apply to the collection of groundwater samples from domestic 
water wells.  
 
Prior to collecting a groundwater sample, all water wells should be purged of at least three 
casing volumes of water.  In some cases, specific wells will be dewatered before three casing 
volumes can be purged.  If this occurs, the sample will be collected after the well recharges to 
within 90% of the original water level.  In other cases, specific landowners may only allow small 
purge volumes.  All landowner requirements and purge volumes will be noted in the field log 
book or site specific sampling forms. 
 
If available, the groundwater samples collected from domestic wells will be collected from the 
wellhead tap or other sampling port located upstream of any water treatment system or holding 
tank used for the water supply system. Samples collected from domestic wells will follow the 
protocols established by the state engineers’ office. Existing pumps will be used to purge and 
sample water wells.  If no pump is installed, a low-flow submersible sampling pump will be used 
to purge the well and collect samples.   

The individual collecting the samples will wear disposable nitrile gloves to prevent cross 
contamination of the samples and/or the domestic water supply. The gloves should be changed 
following the collection of each sample from each sample location.  Any equipment used in 
collecting the sample or other parameters will be decontaminated between each well. 
 
Field parameters including pH, temperature, conductivity, total dissolved solids, dissolved 
oxygen and turbidity, when possible, should be measured and recorded prior to the collection of 
the sample. Any instrument used to collect field parameters will be calibrated according to 
respective manufacturer specifications and the calibration and response the instrument will be 
checked daily before sampling activities begin.  
 
Each sample will be given a distinct ID (i.e. sample location or well number) and labeled with the 
requested analyses, date, time and initials of the sampler.  All pertinent sample information will 
be entered onto the chain-of-custody (COC) form and detailed in the field log book or site 
specific sampling form. 
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Olsson Associates, 010-0974 

Sampling and Analysis Plan 
BBC Pad Seep  

Bill Barrett Corporation 
 

The groundwater samples collected for volatile analyses will be placed in clean non-preserved 
sample containers with zero headspace, labeled, and placed into an iced cooler immediately. 
(Note: Current CDPHE sampling guidance states that no volatile samples should be preserved 
with HCl, primarily due to the potential of off gassing caused by carbonate water generally found 
in Colorado.) Samples collected for other analyses will be placed into the appropriate sample 
containers that contain the appropriate sample preservative as designated by the laboratory. All 
samples will be shipped in iced coolers and delivered to lab. 
 
Laboratory Analysis 
 
Table 1 lists the analyses that will be performed on the samples collected for this project.  This 
list includes the details of the specific analytical method to be used, required sample containers, 
preservation techniques and sample holding for each analysis. 
 
All samples will be held and shipped under strict Chain-of-Custody protocol.  Samples will be 
submitted to Accutest Mountain States, of Wheat Ridge, Colorado, for analysis.   
 
Health and Safety 
 
Project work will be conducted in a manner not to jeopardize the health and safety of Olsson 
staff or other site personnel/visitors.   
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TABLE 1 ‐ Analytical List

Analyte Method Sample Container Preservative Holding time
Volatile Organics, 8260 full list 8260 (3) 40ml vials HCL 14 days
Semi‐Volatile Organics, 8270 full list 8270 (2) 1L ambers None 7 days*
Anions (Br, Cl, B, F) 300 (1) 125ml poly None 28 days
Anions by E 300.0 (chlorate and chlorite) 300 (1) 125ml poly None 28 days
Dissolved Metals (Ba, B, Ca, Cr, Co, Cu, Li, Mg, Mn, Ni, K, Sr, Zn, As, Mo, U) 200.7/6010 (1) 250ml  None 6 mos
Alkalinity Series (Carbonate, Bicarbonate, Hydroxide, and Total Alkalinity) SM2320B (1) 250ml  None 28 days
Total Dissolved Solids SM19 2540C (1) 500ml poly None 7 days
Specific Conductance EPA 120.1 (1) 125ml poly None 28 days
pH SM20 4500H (1) 125ml poly None Immediate

*SVOCs need to be extracted within 7 days of collection. Once extracted they have a 40 day holding time.

Certain parameters can be combined if they are collected for the same sampling location. pH can be combined with any unpreserved volume.
All of the anions can be combined together.
Conductance can be combined with any unpreserved volume (TDS, etc)
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