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FIGURE 2
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FIGURE 3

GROUNDWATER ANALYTICAL RESULTS
DOW 23-28

NESW SEC 28-T5N-R63W
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SAMPLE DATE
B: BENZENE IN MICROGRAMS PER LITER (µg/L)
T: TOLUENE (µg/L)
E: ETHYLBENZENE (µg/L)
X: TOTAL XYLENES (µg/L)
<: INDICATES RESULT IS LESS THAN THE
   LABORATORY REPORTING LIMIT



Sample
ID

Sample
Date

Depth to 
Groundwater

(feet bgs)

Relative 
Groundwater

Elevation
(feet)

Benzene
(µg/L)

Toluene
(µg/L)

Ethylbenzene
(µg/L)

Total
Xylenes
(µg/L)

MW01 7/27/2018 5.26 93.16 <1.00 <1.00 <1.00 <1.00
10/26/2018 5.36 93.06 <1.00 <1.00 <1.00 <1.00

1/8/2019 5.88 92.54 <1.00 <1.00 <1.00 <1.00
4/1/2019 5.35 93.07 <1.00 <1.00 <1.00 <1.00

MW02 7/27/2018 5.32 93.17 <1.00 <1.00 <1.00 <1.00
10/26/2018 5.41 93.08 <1.00 <1.00 <1.00 <1.00

1/8/2019 5.95 92.54 <1.00 <1.00 <1.00 <1.00
4/1/2019 5.41 93.08 <1.00 <1.00 <1.00 <1.00

MW03 7/27/2018 5.04 93.02 <1.00 <1.00 <1.00 <1.00
10/26/2018 5.14 92.92 <1.00 <1.00 <1.00 <1.00

1/8/2019 5.66 92.40 <1.00 <1.00 <1.00 <1.00
4/1/2019 5.13 92.93 <1.00 <1.00 <1.00 <1.00

MW04 7/27/2018 5.24 93.12 <1.00 <1.00 <1.00 <1.00
10/26/2018 5.37 92.99 <1.00 <1.00 <1.00 <1.00

1/8/2019 5.91 92.45 <1.00 <1.00 <1.00 <1.00
4/1/2019 5.37 92.99 <1.00 <1.00 <1.00 <1.00

MW05 7/27/2018 4.97 93.06 <1.00 <1.00 <1.00 <1.00
10/26/2018 5.07 92.96 <1.00 <1.00 <1.00 <1.00

1/8/2019 5.58 92.45 <1.00 <1.00 <1.00 <1.00
4/1/2019 5.06 92.97 <1.00 <1.00 <1.00 <1.00

MW06 7/27/2018 5.06 92.77 <1.00 <1.00 <1.00 <1.00
10/26/2018 5.16 92.67 <1.00 <1.00 <1.00 <1.00

1/8/2019 5.68 92.15 <1.00 <1.00 <1.00 <1.00
4/1/2019 5.15 92.68 <1.00 <1.00 <1.00 <1.00

5 560 700 1,400

Notes:
bgs - below ground surface
µg/L - micrograms per liter
< - Less than laboratory reporting limit.
COGCC - Colorado Oil and Gas Conservation Commission

TABLE 1
GROUNDWATER ANALYTICAL RESULTS

DOW 23-28

BONANZA CREEK ENERGY, INC.

Bold indicates result exceeds the applicable COGCC Table 910-1 Concentration Level 

COGCC Table 910-1 Concentration Level

WELD COUNTY, COLORADO



LT Environmental, Inc.

Jeremy Pike

4600 West 60th Avenue

Arvada CO 80003

Project Name - Dow 23-28 Project Number - 034517003

Attached are your analytical results for Dow 23-28 received by Origins Laboratory, Inc.  April 01, 2019.  This project is associated 

with Origins project number   Y904029-01.

The analytical results in the following report were analyzed under the guidelines of EPA Methods. These methods are identified as 

follows; "SW" are defined in SW-846, "EPA" are defined in 40CFR part 136 and "SM" are defined in the most current revision of 

Standard Methods For the Examination of Water and Wastewater.

The analytical results apply specifically to the samples and analyses specified per the attached Chain of Custody. As such, this 

report shall not be reproduced except in full, without the written approval of Origin's laboratory.

Unless otherwise noted, the analytical results for all soil samples are reported on a wet weight basis. All analytical analyses were 

performed under NELAP guidelines unless noted by a data qualifier.

Any holding time exceedances, deviations from the method specifications or deviations from Origins Laboratory's Standard

Operating Procedures are outlined in the case narrative.

Thank you for selecting Origins for your analytical 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

April 08, 2019



Jeremy Pike

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Dow 23-28

Project Number:  034517003

Arvada CO 80003

Sample ID Laboratory ID Matrix

CROSS REFERENCE REPORT

Date ReceivedDate Sampled 

MW01 Y904029-01 04/01/2019 16:18Water April 1, 2019  12:47

MW02 Y904029-02 04/01/2019 16:18Water April 1, 2019  12:37

MW03 Y904029-03 04/01/2019 16:18Water April 1, 2019  12:57

MW04 Y904029-04 04/01/2019 16:18Water April 1, 2019  12:27

MW05 Y904029-05 04/01/2019 16:18Water April 1, 2019  12:07

MW06 Y904029-06 04/01/2019 16:18Water April 1, 2019  12:17

Jen Pellegrini For Noelle Doyle Mathis, President

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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Jeremy Pike

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Dow 23-28

Project Number:  034517003

Arvada CO 80003

COC Goes Here

Jen Pellegrini For Noelle Doyle Mathis, President

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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Jeremy Pike

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Dow 23-28

Project Number:  034517003

Arvada CO 80003

COC Goes Here

Jen Pellegrini For Noelle Doyle Mathis, President

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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Jeremy Pike

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Dow 23-28

Project Number:  034517003

Arvada CO 80003

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

Y904029-01 (Water)

Origins Laboratory, Inc.

MW01

4/1/2019  12:47:00PM

Analyst

BTEX by EPA 8260C

04/04/2019 04/04/2019ug/L B9D040311.00Benzene
UND JTD

" "" ""1.00Toluene
UND JTD

" "" ""1.00Ethylbenzene
UND JTD

" "" ""1.00Xylenes, total
UND JTD

" "84-12198.1 %Surrogate: 1,2-Dichloroethane-d4 "

" "85-115101 %Surrogate: Toluene-d8 "

" "84-11497.7 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

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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Jeremy Pike

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Dow 23-28

Project Number:  034517003

Arvada CO 80003

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

Y904029-02 (Water)

Origins Laboratory, Inc.

MW02

4/1/2019  12:37:00PM

Analyst

BTEX by EPA 8260C

04/04/2019 04/04/2019ug/L B9D040311.00Benzene
UND JTD

" "" ""1.00Toluene
UND JTD

" "" ""1.00Ethylbenzene
UND JTD

" "" ""1.00Xylenes, total
UND JTD

" "84-121100 %Surrogate: 1,2-Dichloroethane-d4 "

" "85-115101 %Surrogate: Toluene-d8 "

" "84-11498.8 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

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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Jeremy Pike

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Dow 23-28

Project Number:  034517003

Arvada CO 80003

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

Y904029-03 (Water)

Origins Laboratory, Inc.

MW03

4/1/2019  12:57:00PM

Analyst

BTEX by EPA 8260C

04/04/2019 04/04/2019ug/L B9D040311.00Benzene
UND JTD

" "" ""1.00Toluene
UND JTD

" "" ""1.00Ethylbenzene
UND JTD

" "" ""1.00Xylenes, total
UND JTD

" "84-121102 %Surrogate: 1,2-Dichloroethane-d4 "

" "85-115102 %Surrogate: Toluene-d8 "

" "84-11498.8 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

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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Jeremy Pike

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Dow 23-28

Project Number:  034517003

Arvada CO 80003

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

Y904029-04 (Water)

Origins Laboratory, Inc.

MW04

4/1/2019  12:27:00PM

Analyst

BTEX by EPA 8260C

04/04/2019 04/04/2019ug/L B9D040311.00Benzene
UND JTD

" "" ""1.00Toluene
UND JTD

" "" ""1.00Ethylbenzene
UND JTD

" "" ""1.00Xylenes, total
UND JTD

" "84-121101 %Surrogate: 1,2-Dichloroethane-d4 "

" "85-115102 %Surrogate: Toluene-d8 "

" "84-11499.2 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

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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Jeremy Pike

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Dow 23-28

Project Number:  034517003

Arvada CO 80003

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

Y904029-05 (Water)

Origins Laboratory, Inc.

MW05

4/1/2019  12:07:00PM

Analyst

BTEX by EPA 8260C

04/04/2019 04/04/2019ug/L B9D040311.00Benzene
UND JTD

" "" ""1.00Toluene
UND JTD

" "" ""1.00Ethylbenzene
UND JTD

" "" ""1.00Xylenes, total
UND JTD

" "84-121101 %Surrogate: 1,2-Dichloroethane-d4 "

" "85-115104 %Surrogate: Toluene-d8 "

" "84-114100 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

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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Jeremy Pike

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Dow 23-28

Project Number:  034517003

Arvada CO 80003

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

Y904029-06 (Water)

Origins Laboratory, Inc.

MW06

4/1/2019  12:17:00PM

Analyst

BTEX by EPA 8260C

04/04/2019 04/04/2019ug/L B9D040311.00Benzene
UND JTD

" "" ""1.00Toluene
UND JTD

" "" ""1.00Ethylbenzene
UND JTD

" "" ""1.00Xylenes, total
UND JTD

" "84-121102 %Surrogate: 1,2-Dichloroethane-d4 "

" "85-115103 %Surrogate: Toluene-d8 "

" "84-11497.7 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

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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Jeremy Pike

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Dow 23-28

Project Number:  034517003

Arvada CO 80003

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B9D0403 - EPA 5030B (Water)

Blank (B9D0403-BLK1) Prepared: 04/04/2019 Analyzed: 04/04/2019

Benzene ug/LND 1.00 U

Toluene "ND 1.00 U

Ethylbenzene "ND 1.00 U

Xylenes, total "ND 1.00 U

" 62.5 84-121Surrogate: 1,2-Dichloroethane-d4 98.061

" 62.5 85-115Surrogate: Toluene-d8 10163

" 62.5 84-114Surrogate: 4-Bromofluorobenzene 96.060

Jen Pellegrini For Noelle Doyle Mathis, President

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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Jeremy Pike

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Dow 23-28

Project Number:  034517003

Arvada CO 80003

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B9D0403 - EPA 5030B (Water)

LCS (B9D0403-BS1) Prepared: 04/04/2019 Analyzed: 04/04/2019

Benzene ug/L50.7 1.00 50.0 73.3-129101

Toluene "47.6 1.00 50.0 76.2-12395.2

Ethylbenzene "45.9 1.00 50.0 73.6-13091.9

m,p-Xylene "93.2 2.00 100 76.1-12693.2

o-Xylene "46.9 1.00 50.0 76.6-12493.7

" 62.5 84-121Surrogate: 1,2-Dichloroethane-d4 94.559

" 62.5 85-115Surrogate: Toluene-d8 10263

" 62.5 84-114Surrogate: 4-Bromofluorobenzene 10063

Jen Pellegrini For Noelle Doyle Mathis, President

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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Jeremy Pike

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Dow 23-28

Project Number:  034517003

Arvada CO 80003

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B9D0403 - EPA 5030B (Water)

Matrix Spike (B9D0403-MS1) Prepared: 04/04/2019 Analyzed: 04/04/2019Source: Y904020-04

Benzene ug/L56.1 1.00 50.0 1.82 74-130109

Toluene "51.8 1.00 50.0 ND 73-131104

Ethylbenzene "51.7 1.00 50.0 ND 76-132103

m,p-Xylene "104 2.00 100 ND 69-139104

o-Xylene "50.7 1.00 50.0 ND 74-131101

" 62.5 84-121Surrogate: 1,2-Dichloroethane-d4 93.959

" 62.5 85-115Surrogate: Toluene-d8 10163

" 62.5 84-114Surrogate: 4-Bromofluorobenzene 99.162

Jen Pellegrini For Noelle Doyle Mathis, President

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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Jeremy Pike

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Dow 23-28

Project Number:  034517003

Arvada CO 80003

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B9D0403 - EPA 5030B (Water)

Matrix Spike Dup (B9D0403-MSD1) Prepared: 04/04/2019 Analyzed: 04/04/2019Source: Y904020-04

Benzene ug/L57.4 1.00 50.0 1.82 2074-130111 2.24

Toluene "49.8 1.00 50.0 ND 2073-13199.5 4.04

Ethylbenzene "48.4 1.00 50.0 ND 2076-13296.8 6.63

m,p-Xylene "96.5 2.00 100 ND 2069-13996.5 7.50

o-Xylene "48.6 1.00 50.0 ND 2074-13197.2 4.17

" 62.5 84-121Surrogate: 1,2-Dichloroethane-d4 93.458

" 62.5 85-115Surrogate: Toluene-d8 10264

" 62.5 84-114Surrogate: 4-Bromofluorobenzene 10264

Jen Pellegrini For Noelle Doyle Mathis, President

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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Jeremy Pike

4600 West 60th Avenue

LT Environmental, Inc.

Project:  Dow 23-28

Project Number:  034517003

Arvada CO 80003

Notes and Definitions 

U Sample is Non-Detect.

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limitND

All soil results are reported at a wet weight basis. 

Jen Pellegrini For Noelle Doyle Mathis, President

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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