
 

 

 

DUNCAN D20-12, 20-13 
Fourth Quarter 2022 Site Monitoring and 
Remediation Data 

INTRODUCTION 

This Fourth Quarter 2022 Site Monitoring and 
Remediation Data presents the results of 
groundwater sampling activities and 
operational data of the Air Sparge (AS) 
remediation system (System) at the Duncan 
D20-12, 20-13 site (Site). 
 
Fourth Quarter 2022 field activities were 
performed by Tasman, Inc on behalf of Noble 
Energy, Inc to further evaluate groundwater 
conditions and conduct remediation activities 
at the Site. The data collected was used to 
develop the groundwater summary tables 
and figures and to optimize remediation 
system operations. 
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GROUNDWATER SAMPLING SUMMARY 

Groundwater Level Measurements and Sampling 
Fourth Quarter 2022 groundwater monitoring activities, including the measurement 
of groundwater elevations from all eight Site monitoring wells and collection of 
groundwater samples, were performed at the Site on November 22, 2022. 
 
Groundwater Analytical Results 
Monitoring wells BH01 and BH05 are in exceedance of COGCC Table 915-1 standards 
for benzene and 1,2,4-Trimethylbenzene. 
 
Monitoring well BH06 was used to calculate the background concentration standard 
for inorganic analytes at the Site. Based on background inorganic results for chloride 
at monitoring well BH06, all monitoring wells are compliant with the COGCC Table 
915-1 chloride standard.  

REMEDIATION SUMMARY 

 Air Sparge Operational Data (August 18, 2022 – November 7, 2022) 
On May 27, 2021, Tasman installed a solar air sparge remediation system and was 
connected to the five previously installed air sparge wells.  During the Third Quarter 
2022 operational period, the System operated at an average flow rate of 0.90 cubic 
feet per minute (cfm) and at an average pressure of 5.68 pounds per square inch 
(psi).  Between August 18, 2022 – November 7, 2022, the System ran for an average 
of 9.57 hours per day. 
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TABLE 1

GROUNDWATER ELEVATION DATA

NOBLE ENERGY, INC. ‐ DUNCAN D20‐12, 20‐13

Monitoring 

Well ID
Date

Top of Casing 

Elevation

(ft. AMSL)

Total 

Depth

(ft. BTOC)

Depth to 

Water

(ft.)

Depth to 

LNAPL

(ft.)

LNAPL 

Thickness

(ft.)

Groundwater 

Elevation*

(ft. AMSL)

BH01 02/24/21 4772.46 19.87 6.33 ND ND 4764.16

BH01 05/27/21 4772.46 20.63 5.08 ND ND 4765.41

BH01 09/21/21 4772.46 20.55 7.38 ND ND 4763.11

BH01 11/12/21 4772.46 20.58 7.35 ND ND 4763.14

BH01 02/25/22 4772.46 20.58 7.24 ND ND 4763.25

BH01 05/05/22 4772.46 20.57 7.04 ND ND 4763.45

BH01 08/17/22 4772.46 20.50 7.93 ND ND 4762.56

BH01 11/22/22 4772.46 20.33 8.24 ND ND 4762.25

BH02 02/24/21 4773.47 17.13 6.49 ND ND 4764.12

BH02 05/27/21 4773.47 17.07 5.25 ND ND 4765.36

BH02 09/21/21 4773.47 17.07 7.55 ND ND 4763.06

BH02 11/12/21 4773.47 17.04 7.55 ND ND 4763.06

BH02 02/25/22 4773.47 16.94 7.42 ND ND 4763.19

BH02 05/05/22 4773.47 16.90 7.21 ND ND 4763.40

BH02 08/17/22 4773.47 16.89 8.10 ND ND 4762.51

BH02 11/22/22 4773.47 16.75 8.43 ND ND 4762.18

BH03 02/24/21 4770.68 13.60 6.85 ND ND 4764.24

BH03 05/27/21 4770.68 13.60 5.60 ND ND 4765.49

BH03 09/21/21 4770.68 14.60 7.90 ND ND 4763.19

BH03 11/12/21 4770.68 13.56 7.92 ND ND 4763.17

BH03 02/25/22 4770.68 13.54 7.79 ND ND 4763.30

BH03 05/05/22 4770.68 13.56 7.52 ND ND 4763.57

BH03 08/17/22 4770.68 13.52 8.45 ND ND 4762.64

BH03 11/22/22 4770.68 13.50 8.81 ND ND 4762.28

BH04 02/24/21 4773.76 19.97 6.70 ND ND 4764.12

BH04 05/27/21 4773.76 19.78 5.37 ND ND 4765.45

BH04 09/21/21 4773.76 16.69 7.67 ND ND 4763.15

BH04 11/12/21 4773.76 16.86 7.66 ND ND 4763.16

BH04 02/25/22 4773.76 16.87 7.54 ND ND 4763.28

BH04 05/05/22 4773.76 16.87 7.31 ND ND 4763.51

BH04 08/17/22 4773.76 16.86 8.23 ND ND 4762.59

BH04 11/22/22 4773.76 16.87 8.58 ND ND 4762.24

BH05 02/24/21 4772.36 18.85 6.53 ND ND 4764.15

BH05 05/27/21 4772.36 18.70 5.29 ND ND 4765.39

BH05 09/21/21 4772.36 18.71 7.57 ND ND 4763.11

BH05 11/12/21 4772.36 18.61 7.53 ND ND 4763.15

BH05 02/25/22 4772.36 18.30 7.43 ND ND 4763.25

BH05 05/05/22 4772.36 18.27 7.16 ND ND 4763.52

BH05 08/17/22 4772.36 18.24 8.11 ND ND 4762.57

BH05 11/22/22 4772.36 17.82 8.43 ND ND 4762.25

BH06 02/24/21 4772.64 16.55 6.48 ND ND 4764.23

BH06 05/27/21 4772.64 16.53 5.22 ND ND 4765.49

BH06 09/21/21 4772.64 16.53 8.53 ND ND 4762.18

BH06 11/12/21 4772.64 16.55 7.51 ND ND 4763.20

BH06 02/25/22 4772.64 16.55 7.43 ND ND 4763.28

BH06 05/05/22 4772.64 16.53 7.13 ND ND 4763.58

BH06 08/17/22 4772.64 16.48 8.09 ND ND 4762.62

BH06 11/22/22 4772.64 16.47 8.42 ND ND 4762.29

BH07 02/24/21 4772.12 16.04 6.01 ND ND 4764.02

BH07 05/27/21 4772.12 16.04 4.74 ND ND 4765.29

BH07 09/21/21 4772.12 16.04 7.07 ND ND 4762.96

BH07 11/12/21 4772.12 16.04 7.04 ND ND 4762.99

BH07 02/25/22 4772.12 16.05 6.93 ND ND 4763.10

BH07 05/05/22 4772.12 16.05 6.66 ND ND 4763.37

BH07 08/17/22 4772.12 16.04 7.61 ND ND 4762.42

BH07 11/22/22 4772.12 14.23 6.10 ND ND 4763.93
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TABLE 1

GROUNDWATER ELEVATION DATA

NOBLE ENERGY, INC. ‐ DUNCAN D20‐12, 20‐13

Monitoring 

Well ID
Date

Top of Casing 

Elevation

(ft. AMSL)

Total 

Depth

(ft. BTOC)

Depth to 

Water

(ft.)

Depth to 

LNAPL

(ft.)

LNAPL 

Thickness

(ft.)

Groundwater 

Elevation*

(ft. AMSL)

BH08 02/24/21 4770.79 12.66 6.97 ND ND 4763.89

BH08 05/27/21 4770.79 12.76 5.71 ND ND 4765.15

BH08 09/21/21 4770.79 12.76 8.03 ND ND 4762.83

BH08 11/12/21 4770.79 12.89 8.00 ND ND 4762.86

BH08 02/25/22 4770.79 12.89 7.89 ND ND 4762.97

BH08 05/05/22 4770.79 12.94 7.62 ND ND 4763.24

BH08 08/17/22 4770.79 12.90 5.61 ND ND 4765.25

BH08 11/22/22 4770.79 12.87 8.87 ND ND 4761.99

Notes:

* Groundwater elevation was corrected for product thickness (when present) using the following calculation:

LNAPL relative density was estimated to be approximately 0.75

Definitions:

ft. =  Feet

AMSL =  Above mean sea level

BTOC =  Below top of casing

BGS =  Below ground surface

LNAPL = Light non‐aqueous phase liquid

ND =  No LNAPL detected

(1) Groundwater elevation data collected prior to January 2021 can be referenced in  Duncan D20‐12, 20‐13 Fourth Quarter 2021 Site 

Monitoring Data   (COGCC Document # : 402616302)

Groundwater elevation = (TOC Elevation ‐ Measured Depth to Water)+(LNAPL Thickness in Well x LNAPL Relative Density)

(2) Depth to water measurements were collected from top of casing and adjusted using survey data to reflect depth of water from ground 

surface.
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TABLE 2

GROUNDWATER ANALYTICAL DATA

NOBLE ENERGY, INC. ‐  DUNCAN D20‐12, 20‐13

Monitoring

Well ID
Date

Benzene

(µg/L)

Toluene

(µg/L)

Ethylbenzene

(µg/L)

Total Xylenes

(µg/L)

Naphthalene 

(µg/L)

1,2,4‐TMB 

(µg/L)

1,3,5‐TMB 

(µg/L)

TDS         

(mg/L)

Chloride Ion 

(mg/L)

Sulfate Ion

(mg/L)

5 560 700 1,400 140 67 67
<1.25 x 

Background

250 or 

<1.25 x Background

250 or

<1.25 x Background

BH01 02/24/21 560 <1.0 650 1,400 330 780 1.4 2,620 731 1,070

BH01 05/27/21 620 <1.0 210 470 160 680 3.9 2,940 758 1,380

BH01 09/21/21 460 2.5 250 740 250 380 1.6 NA 811 NA

BH01 11/12/21 150 1.3 20 210 20 120 19 NA 796 NA

BH01 02/25/22 150 <1.0 110 170 17 170 1.1 NA 622 NA

BH01 05/05/22 370 <1.0 250 690 140 21 15 NA 653 NA

BH01 08/17/22 280 <1.0 210 170 19 250 1.3 NA 580 NA

BH01 11/22/22 250 <1.0 260 220 4 380 <1.0 NA 421 NA

BH02 02/24/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 2,610 563 2,270

BH02 05/27/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 2,830 598 2,670

BH02 09/21/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 655 NA

BH02 11/12/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 684 NA

BH02 02/25/22 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 543 NA

BH02 05/05/22 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 548 NA

BH02 08/17/22 <1.0 <1.0 <1.0 <2.0 10 2.3 <1.0 NA 518 NA

BH02 11/22/22 <1.0 <1.0 <1.0 <2.0 10 2.3 <1.0 NA 531 NA

BH03(3) 02/24/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 2,470 507 2,070

BH03(3) 05/27/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 2,950 637 2,710

BH03(3) 09/21/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 599 NA

BH03 11/12/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 648 NA

BH03 02/25/22 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 424 NA

BH03 05/05/22 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 470 NA

BH03 08/17/22 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 420 NA

BH03 11/22/22 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 470 NA

BH04 02/24/21 <1.0 <1.0 <1.0 12 5.8 14 1.1 2,790 668 2,510

BH04 05/27/21 <1.0 <1.0 3.6 12 4.3 8.3 <1.0 3,150 736 2,910

BH04 09/21/21 <1.0 <1.0 8.6 11 2.2 30 <1.0 NA 750 NA

BH04 11/12/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 755 NA

BH04 02/25/22 <1.0 <1.0 5.2 8.9 <1.0 21 2.6 NA 565 NA

BH04 05/05/22 <1.0 <1.0 <1.0 13 2.8 2.8 4.1 NA 618 NA

BH04 08/17/22 <1.0 <1.0 2.0 7.5 9.9 48 <1.0 NA 526 NA

BH04 11/22/22 <1.0 <1.0 2.0 7.5 9.9 5.1 <1.0 NA 409 NA

BH05 02/24/21 280 <1.0 630 1,400 300 570 1.6 2,530 592 1,260

BH05 05/27/21 160 <1.0 200 470 140 220 11 2,920 726 1,780

BH05 09/21/21 160 <1.0 66 300 61 160 17 NA 811 NA

BH05 11/12/21 28 <1.0 24 <2.0 2.4 34 <1.0 NA 711 NA

BH05 02/25/22 39 <1.0 33 52 8.6 54 7.2 NA 603 NA

BH05 05/05/22 160 <1.0 120 63 28 9.9 <1.0 NA 728 NA

BH05 08/17/22 320 <1.0 380 220 170 460 <1.0 NA 736 NA

BH05 11/22/22 61 <1.0 53 77 3.4 120 <1.0 NA 705 NA

COGCC Groundwater Standard(1)
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TABLE 2

GROUNDWATER ANALYTICAL DATA

NOBLE ENERGY, INC. ‐  DUNCAN D20‐12, 20‐13

Monitoring

Well ID
Date

Benzene

(µg/L)

Toluene

(µg/L)

Ethylbenzene

(µg/L)

Total Xylenes

(µg/L)

Naphthalene 

(µg/L)

1,2,4‐TMB 

(µg/L)

1,3,5‐TMB 

(µg/L)

TDS         

(mg/L)

Chloride Ion 

(mg/L)

Sulfate Ion

(mg/L)

5 560 700 1,400 140 67 67
<1.25 x 

Background

250 or 

<1.25 x Background

250 or

<1.25 x Background
COGCC Groundwater Standard(1)

BH06 02/24/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 3,160 827 2,770

BH06 05/27/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 3,570 818 3,160

BH06 09/21/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 903 NA

BH06(3) 11/12/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 877 NA

BH06(3) 02/25/22 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 596 NA

BH06(3) 05/05/22 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 663 NA

BH06(3) 08/17/22 <1.0 <1.0 <1.0 <2.0 9.9 1.3 <1.0 NA 617 NA

BH06(3) 11/22/22 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 718 NA

BH07 02/24/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 3,490 1,150 2,680

BH07 05/27/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 3,560 907 3,310

BH07 09/21/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 637 NA

BH07 11/12/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 817 NA

BH07 02/25/22 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 598 NA

BH07 05/05/22 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 579 NA

BH07 08/17/22 <1.0 <1.0 <1.0 <2.0 9.6 1.1 <1.0 NA 573 NA

BH07 11/22/22 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 479 NA

BH08 02/24/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 3,110 764 2,600

BH08 05/27/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 3,420 826 2,800

BH08 09/21/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 827 NA

BH08 11/12/21 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 893 NA

BH08 02/25/22 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 671 NA

BH08 05/05/22 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 448 NA

BH08 08/17/22 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 745 NA

BH08 11/22/22 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 NA 825 NA

Notes:
(1) Groundwater standards referenced from 2 CCR 404‐1, Table 915‐1 (January 15, 2021).
(2) Groundwater analytical data received prior to January 2021 can be referenced in Duncan D20‐12, 20‐13 Fourth Quarter 2020 Site Monitoring Data   (COGCC Document # : 402616302)
(3) Monitoring well used as background to calculate concentration limits for inorganic analytes. 

Definitions:

< =  Analytical result is less than the indicated laboratory reporting limit

COGCC =  Colorado Oil and Gas Conservation Commission

µg/L = 

mg/L = 

NA  =  Not analyzed, analyte removed or not included in COGCC approved sampling plan

1,2,4 ‐ TMB =

1,3,5 ‐ TMB =

TDS =  

Highlighted results are equal to or exceed the COGCC Table 915‐1 standard

Bold results exceed the COGCC Table 915‐1 standard for groundwater inorganic parameters, site‐specific background assessment is on‐going for groundwater inorganic constituents.

Micrograms per liter

Milligrams per liter

Total Disolved Solids

1,2,4 Trimethylbenzene

1,3,5 Trimethylbenzene
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Concentration 
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<1,400 ug/L

N – Naphthalene <140 ug/L

1,2,4-TMB – 
1, 2, 4-Trimethylbenzene <67 ug/L

TDS – Total Dissolved Solids <1.25 x background

Cl – Chloride Ion <250 mg/L or 
1.25 x background

1,3,5-TMB – 
1, 3, 5-Trimethylbenzene <67 ug/L

SO4 – Sulfate Ion <250 mg/L or 
1.25 x background

BH01

BH02

BH03

BH04

BH05

BH06

BH08BH07

X

AS-01
AS-02

AS-03

AS-04

AS-05

Compound 11/22/22

Benzene (ug/L) 250

Toluene (ug/L) <1.0

Ethylbenzene (ug/L) 260

Total Xylenes (ug/L) 220

Naphthalene (ug/L) 3.5

1,2,4-Trimethylbenzene (ug/L) 380

1,3,5-Trimethylbenzene (ug/L) <1.0

Chloride (mg/L) 421

BH01

Compound 11/22/22

Benzene (ug/L) <1.0

Toluene (ug/L) <1.0

Ethylbenzene (ug/L) <1.0

Total Xylenes (ug/L) <2.0

Naphthalene (ug/L) <1.0

1,2,4-Trimethylbenzene (ug/L) <1.0

1,3,5-Trimethylbenzene (ug/L) <1.0

Chloride (mg/L) 531

BH02

Compound 11/22/22

Benzene (ug/L) <1.0

Toluene (ug/L) <1.0

Ethylbenzene (ug/L) <1.0

Total Xylenes (ug/L) <2.0

Naphthalene (ug/L) <1.0

1,2,4-Trimethylbenzene (ug/L) <1.0

1,3,5-Trimethylbenzene (ug/L) <1.0

Chloride (mg/L) 470

BH03

Compound 11/22/22

Benzene (ug/L) <1.0

Toluene (ug/L) <1.0

Ethylbenzene (ug/L) <1.0

Total Xylenes (ug/L) <2.0

Naphthalene (ug/L) <1.0

1,2,4-Trimethylbenzene (ug/L) 5.1

1,3,5-Trimethylbenzene (ug/L) <1.0

Chloride (mg/L) 409

BH04

Compound 11/22/22

Benzene (ug/L) 61

Toluene (ug/L) <1.0

Ethylbenzene (ug/L) 53

Total Xylenes (ug/L) 77

Naphthalene (ug/L) 3.4

1,2,4-Trimethylbenzene (ug/L) 120

1,3,5-Trimethylbenzene (ug/L) <1.0

Chloride (mg/L) 705

BH05

Compound 11/22/22

Benzene (ug/L) <1.0

Toluene (ug/L) <1.0

Ethylbenzene (ug/L) <1.0

Total Xylenes (ug/L) <2.0

Naphthalene (ug/L) <1.0

1,2,4-Trimethylbenzene (ug/L) <1.0

1,3,5-Trimethylbenzene (ug/L) <1.0

Chloride (mg/L) 718

BH06

Compound 11/22/22

Benzene (ug/L) <1.0

Toluene (ug/L) <1.0

Ethylbenzene (ug/L) <1.0

Total Xylenes (ug/L) <2.0

Naphthalene (ug/L) <1.0

1,2,4-Trimethylbenzene (ug/L) <1.0

1,3,5-Trimethylbenzene (ug/L) <1.0

Chloride (mg/L) 479

BH07 Compound 11/22/22

Benzene (ug/L) <1.0

Toluene (ug/L) <1.0

Ethylbenzene (ug/L) <1.0

Total Xylenes (ug/L) <2.0

Naphthalene (ug/L) <1.0

1,2,4-Trimethylbenzene (ug/L) <1.0

1,3,5-Trimethylbenzene (ug/L) <1.0

Chloride (mg/L) 825

BH08
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Quarterly Sampling Event Date

Figure 5
Duncan D20-12, 20-13

Quarterly Benzene Concentrations

Average Benzene
Concentration
(µg/L)

COGCC
Groundwater
Standard

Maximum Benzene
Concentration
(µg/L)

Notes

(µg/L) = Micrograms per liter

COGCC = Colorado Oil and Gas 
Conservation Commission

*Values below laboratory detection 
limits represented as 1.



Summit Scientific
303.277.9310 

4653 Table Mountain Drive,  Golden, Colorado  80403

Tasman Geosciences

RE: Noble - Duncan D20-12, 20-13

Broomfield, CO 80020

6855 W. 119th Ave.

Jacob Whritenour

Mikayla Axtell For Paul Shrewsbury

President

Enclosed are the results of analyses for samples received by Summit Scientific on 11/22/22 17:27. If you have any 

questions concerning this report, please feel free to contact me.

Sincerely, 

December 06, 2022

2211398Work Order #



Project:

Project Number:

Project Manager:

Reported:

Tasman Geosciences

6855 W. 119th Ave.
[none]

Jacob Whritenour 12/06/22 09:33Broomfield CO, 80020

Noble - Duncan D20-12, 20-13

S2

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

BH01 2211398-01 Water 11/22/22 11:25 11/22/22 17:27

BH02 2211398-02 Water 11/22/22 10:54 11/22/22 17:27

BH03 2211398-03 Water 11/22/22 11:01 11/22/22 17:27

BH04 2211398-04 Water 11/22/22 11:09 11/22/22 17:27

BH05 2211398-05 Water 11/22/22 11:19 11/22/22 17:27

BH06 2211398-06 Water 11/22/22 10:46 11/22/22 17:27

BH07 2211398-07 Water 11/22/22 10:35 11/22/22 17:27

BH08 2211398-08 Water 11/22/22 10:25 11/22/22 17:27

Summit Scientific 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 1 of 15
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Project:

Project Number:

Project Manager:

Reported:

Tasman Geosciences

6855 W. 119th Ave.
[none]

Jacob Whritenour 12/06/22 09:33Broomfield CO, 80020

Noble - Duncan D20-12, 20-13

S2

BH01

2211398-01 (Water)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/22/22 11:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 8260B250 BFK0677 11/29/22 12/01/22 ug/l 10Benzene 10

ND "" "" "1Toluene 1.0

"260 " " "" 10Ethylbenzene 10

"220 " " "" "Xylenes (total) 20

"3.5 " " "" 1Naphthalene 1.0

"380 " " "" 101,2,4-Trimethylbenzene 10

ND "" "" "11,3,5-Trimethylbenzene 1.0

11/22/22 11:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173110 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170106 %Surrogate: Toluene-d8

"" " "21-167108 %Surrogate: 4-Bromofluorobenzene

Anions by EPA Method 300.0

11/22/22 11:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.0421 BFK0588 11/23/22 11/27/22 mg/L 200Chloride 12.0

Summit Scientific 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 4 of 15



Project:

Project Number:

Project Manager:

Reported:

Tasman Geosciences

6855 W. 119th Ave.
[none]

Jacob Whritenour 12/06/22 09:33Broomfield CO, 80020

Noble - Duncan D20-12, 20-13

S2

BH02

2211398-02 (Water)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/22/22 10:54Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/29/22 12/01/22 ug/l BFK06771Benzene 1.0

ND "" "" ""Toluene 1.0

ND "" "" ""Ethylbenzene 1.0

ND "" "" ""Xylenes (total) 2.0

ND "" "" ""Naphthalene 1.0

ND "" "" ""1,2,4-Trimethylbenzene 1.0

ND "" "" ""1,3,5-Trimethylbenzene 1.0

11/22/22 10:54Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173116 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170105 %Surrogate: Toluene-d8

"" " "21-167110 %Surrogate: 4-Bromofluorobenzene

Anions by EPA Method 300.0

11/22/22 10:54Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.0531 BFK0588 11/23/22 11/27/22 mg/L 200Chloride 12.0

Summit Scientific 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 5 of 15



Project:

Project Number:

Project Manager:

Reported:

Tasman Geosciences

6855 W. 119th Ave.
[none]

Jacob Whritenour 12/06/22 09:33Broomfield CO, 80020

Noble - Duncan D20-12, 20-13

S2

BH03

2211398-03 (Water)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/22/22 11:01Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/29/22 12/01/22 ug/l BFK06771Benzene 1.0

ND "" "" ""Toluene 1.0

ND "" "" ""Ethylbenzene 1.0

ND "" "" ""Xylenes (total) 2.0

ND "" "" ""Naphthalene 1.0

ND "" "" ""1,2,4-Trimethylbenzene 1.0

ND "" "" ""1,3,5-Trimethylbenzene 1.0

11/22/22 11:01Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173117 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170104 %Surrogate: Toluene-d8

"" " "21-167108 %Surrogate: 4-Bromofluorobenzene

Anions by EPA Method 300.0

11/22/22 11:01Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.0470 BFK0588 11/23/22 11/27/22 mg/L 200Chloride 12.0

Summit Scientific 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 6 of 15



Project:

Project Number:

Project Manager:

Reported:

Tasman Geosciences

6855 W. 119th Ave.
[none]

Jacob Whritenour 12/06/22 09:33Broomfield CO, 80020

Noble - Duncan D20-12, 20-13

S2

BH04

2211398-04 (Water)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/22/22 11:09Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/29/22 12/02/22 ug/l BFK06771Benzene 1.0

ND "" "" ""Toluene 1.0

ND "" "" ""Ethylbenzene 1.0

ND "" "" ""Xylenes (total) 2.0

ND "" "" ""Naphthalene 1.0

"5.1 " " "" "1,2,4-Trimethylbenzene 1.0

ND "" "" ""1,3,5-Trimethylbenzene 1.0

11/22/22 11:09Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173108 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-17098.0 %Surrogate: Toluene-d8

"" " "21-167108 %Surrogate: 4-Bromofluorobenzene

Anions by EPA Method 300.0

11/22/22 11:09Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.0409 BFK0588 11/23/22 11/27/22 mg/L 200Chloride 12.0

Summit Scientific 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 7 of 15



Project:

Project Number:

Project Manager:

Reported:

Tasman Geosciences

6855 W. 119th Ave.
[none]

Jacob Whritenour 12/06/22 09:33Broomfield CO, 80020

Noble - Duncan D20-12, 20-13

S2

BH05

2211398-05 (Water)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/22/22 11:19Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 8260B61 BFK0677 11/29/22 12/02/22 ug/l 1Benzene 1.0

ND "" "" ""Toluene 1.0

"53 " " "" "Ethylbenzene 1.0

"77 " " "" "Xylenes (total) 2.0

"3.4 " " "" "Naphthalene 1.0

"120 " " "" "1,2,4-Trimethylbenzene 1.0

ND "" "" ""1,3,5-Trimethylbenzene 1.0

11/22/22 11:19Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173113 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170100 %Surrogate: Toluene-d8

"" " "21-167105 %Surrogate: 4-Bromofluorobenzene

Anions by EPA Method 300.0

11/22/22 11:19Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.0705 BFK0588 11/23/22 11/27/22 mg/L 200Chloride 12.0

Summit Scientific 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 8 of 15



Project:

Project Number:

Project Manager:

Reported:

Tasman Geosciences

6855 W. 119th Ave.
[none]

Jacob Whritenour 12/06/22 09:33Broomfield CO, 80020

Noble - Duncan D20-12, 20-13

S2

BH06

2211398-06 (Water)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/22/22 10:46Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/29/22 12/01/22 ug/l BFK06771Benzene 1.0

ND "" "" ""Toluene 1.0

ND "" "" ""Ethylbenzene 1.0

ND "" "" ""Xylenes (total) 2.0

ND "" "" ""Naphthalene 1.0

ND "" "" ""1,2,4-Trimethylbenzene 1.0

ND "" "" ""1,3,5-Trimethylbenzene 1.0

11/22/22 10:46Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173115 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170104 %Surrogate: Toluene-d8

"" " "21-167109 %Surrogate: 4-Bromofluorobenzene

Anions by EPA Method 300.0

11/22/22 10:46Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.0718 BFK0588 11/23/22 11/27/22 mg/L 200Chloride 12.0

Summit Scientific 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 9 of 15



Project:

Project Number:

Project Manager:

Reported:

Tasman Geosciences

6855 W. 119th Ave.
[none]

Jacob Whritenour 12/06/22 09:33Broomfield CO, 80020

Noble - Duncan D20-12, 20-13

S2

BH07

2211398-07 (Water)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/22/22 10:35Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/29/22 12/01/22 ug/l BFK06771Benzene 1.0

ND "" "" ""Toluene 1.0

ND "" "" ""Ethylbenzene 1.0

ND "" "" ""Xylenes (total) 2.0

ND "" "" ""Naphthalene 1.0

ND "" "" ""1,2,4-Trimethylbenzene 1.0

ND "" "" ""1,3,5-Trimethylbenzene 1.0

11/22/22 10:35Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173116 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170105 %Surrogate: Toluene-d8

"" " "21-167110 %Surrogate: 4-Bromofluorobenzene

Anions by EPA Method 300.0

11/22/22 10:35Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.0479 BFK0588 11/23/22 11/27/22 mg/L 200Chloride 12.0

Summit Scientific 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 10 of 15



Project:

Project Number:

Project Manager:

Reported:

Tasman Geosciences

6855 W. 119th Ave.
[none]

Jacob Whritenour 12/06/22 09:33Broomfield CO, 80020

Noble - Duncan D20-12, 20-13

S2

BH08

2211398-08 (Water)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/22/22 10:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/29/22 12/01/22 ug/l BFK06771Benzene 1.0

ND "" "" ""Toluene 1.0

ND "" "" ""Ethylbenzene 1.0

ND "" "" ""Xylenes (total) 2.0

ND "" "" ""Naphthalene 1.0

ND "" "" ""1,2,4-Trimethylbenzene 1.0

ND "" "" ""1,3,5-Trimethylbenzene 1.0

11/22/22 10:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173116 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170106 %Surrogate: Toluene-d8

"" " "21-167108 %Surrogate: 4-Bromofluorobenzene

Anions by EPA Method 300.0

11/22/22 10:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.0825 BFK0588 11/23/22 11/27/22 mg/L 200Chloride 12.0

Summit Scientific 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 11 of 15



Project:

Project Number:

Project Manager:

Reported:

Tasman Geosciences

6855 W. 119th Ave.
[none]

Jacob Whritenour 12/06/22 09:33Broomfield CO, 80020

Noble - Duncan D20-12, 20-13

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Summit Scientific

Batch BFK0677 - EPA 5030 Water MS

Blank (BFK0677-BLK1) Prepared: 11/29/22  Analyzed: 12/01/22 

Benzene ug/lND 1.0

Toluene "ND 1.0

Ethylbenzene "ND 1.0

Xylenes (total) "ND 2.0

Naphthalene "ND 1.0

1,2,4-Trimethylbenzene "ND 1.0

1,3,5-Trimethylbenzene "ND 1.0

" 13.3 23-173Surrogate: 1,2-Dichloroethane-d4 11014.6

" 13.3 20-170Surrogate: Toluene-d8 10413.9

" 13.3 21-167Surrogate: 4-Bromofluorobenzene 10914.6

LCS (BFK0677-BS1) Prepared: 11/29/22  Analyzed: 12/01/22 

Benzene ug/l31.5 1.0 50.0 51-13263.1

Toluene "42.0 1.0 50.0 51-13884.1

Ethylbenzene "47.3 1.0 50.0 58-14694.6

m,p-Xylene "93.8 2.0 100 57-14493.8

o-Xylene "45.8 1.0 50.0 53-14691.7

Naphthalene "55.1 1.0 50.0 70-130110

1,2,4-Trimethylbenzene "53.0 1.0 50.0 70-130106

1,3,5-Trimethylbenzene "52.6 1.0 50.0 70-130105

" 13.3 23-173Surrogate: 1,2-Dichloroethane-d4 11315.1

" 13.3 20-170Surrogate: Toluene-d8 10614.1

" 13.3 21-167Surrogate: 4-Bromofluorobenzene 10313.7

Matrix Spike (BFK0677-MS1) Prepared: 11/29/22  Analyzed: 12/01/22 Source: 2211398-02

Benzene ug/l32.5 1.0 50.0 ND 34-14165.0

Toluene "43.9 1.0 50.0 ND 27-15187.8

Ethylbenzene "49.0 1.0 50.0 ND 29-16098.0

m,p-Xylene "96.9 2.0 100 ND 20-16696.9

o-Xylene "47.2 1.0 50.0 ND 33-15994.3

Naphthalene "61.7 1.0 50.0 ND 70-130123

1,2,4-Trimethylbenzene "54.3 1.0 50.0 ND 70-130109

1,3,5-Trimethylbenzene "53.8 1.0 50.0 ND 70-130108

" 13.3 23-173Surrogate: 1,2-Dichloroethane-d4 11615.5

" 13.3 20-170Surrogate: Toluene-d8 10614.2

" 13.3 21-167Surrogate: 4-Bromofluorobenzene 10213.6

Summit Scientific 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 12 of 15



Project:

Project Number:

Project Manager:

Reported:

Tasman Geosciences

6855 W. 119th Ave.
[none]

Jacob Whritenour 12/06/22 09:33Broomfield CO, 80020

Noble - Duncan D20-12, 20-13

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Summit Scientific

Batch BFK0677 - EPA 5030 Water MS

Matrix Spike Dup (BFK0677-MSD1) Prepared: 11/29/22  Analyzed: 12/01/22 Source: 2211398-02

Benzene ug/l31.0 1.0 50.0 ND 3034-14162.0 4.66

Toluene "42.3 1.0 50.0 ND 3027-15184.5 3.83

Ethylbenzene "47.1 1.0 50.0 ND 3029-16094.2 3.93

m,p-Xylene "93.9 2.0 100 ND 3020-16693.9 3.15

o-Xylene "45.7 1.0 50.0 ND 3033-15991.4 3.17

Naphthalene "65.1 1.0 50.0 ND 3070-130130 5.35

1,2,4-Trimethylbenzene "52.3 1.0 50.0 ND 3070-130105 3.77

1,3,5-Trimethylbenzene "52.8 1.0 50.0 ND 3070-130106 1.80

" 13.3 23-173Surrogate: 1,2-Dichloroethane-d4 12316.4

" 13.3 20-170Surrogate: Toluene-d8 10714.3

" 13.3 21-167Surrogate: 4-Bromofluorobenzene 10513.9

Summit Scientific 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 13 of 15



Project:

Project Number:

Project Manager:

Reported:

Tasman Geosciences

6855 W. 119th Ave.
[none]

Jacob Whritenour 12/06/22 09:33Broomfield CO, 80020

Noble - Duncan D20-12, 20-13

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Summit Scientific

Batch BFK0588 - General Preparation

Blank (BFK0588-BLK1) Prepared & Analyzed: 11/23/22 

Chloride mg/LND 0.0600

LCS (BFK0588-BS1) Prepared & Analyzed: 11/23/22 

Chloride mg/L3.03 0.0600 3.00 90-110101

Duplicate (BFK0588-DUP1) Prepared & Analyzed: 11/23/22 Source: 2211397-27

Chloride mg/L51.0 12.0 46.0 2010.3

Matrix Spike (BFK0588-MS1) Prepared & Analyzed: 11/23/22 Source: 2211397-27

Chloride mg/L695 12.0 600 46.0 80-120108

Summit Scientific 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 14 of 15



Project:

Project Number:

Project Manager:

Reported:

Tasman Geosciences

6855 W. 119th Ave.
[none]

Jacob Whritenour 12/06/22 09:33Broomfield CO, 80020

Noble - Duncan D20-12, 20-13

S2

Notes and Definitions 

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET
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