
PDC Energy, Inc. 
Third Quarter 2021 Groundwater Monitoring Summary 

August 19, 2021 

Former Kristin 1Wellhead 
NENE Section 24 T4N R67W  
Remediation # 16917 

This groundwater monitoring summary has been prepared by Tasman Geosciences, Inc. for the 
former Kristin 1 Wellhead. On July 7, 2021, five temporary monitoring wells (BH01 – BH05) were 
advanced via hand auger to confirm the absence of dissolved‐phase hydrocarbon impacts within 
and  adjacent  to  the  former  excavation  extent.  Lithologic  descriptions  and  volatile  organic  
compound (VOC) concentrations measured using a photoionization detector (PID) were recorded 
for each soil borings. Per the Condition of Approval (COA) issued by the COGCC, confirmation soil 
samples will be collected from the native material adjacent to and below the former excavation 
to confirm the absence of hydrocarbon impacts. In addition, one sample was collected from the 
source soil boring SB06, adjacent to the cut and capped well casing. The samples were submitted 
for laboratory analysis benzene, toluene, ethylbenzene, total xylenes (BTEX), naphthalene, 1, 2, 
4‐trimethylbenzene  (TMB),  1,  3,  5‐TMB,  total  petroleum  hydrocarbons  (TPH)  [C6‐C36],  pH,  
electrical   conductivity   (EC),   sodium   adsorption   ratio   (SAR),   boron,   anthracene,   chrysene, 
fluorene,  fluoranthene,  pyrene,  arsenic,  and  selenium.  Well  completion  and  boring  logs  are  
included in Attachment A. 

Soil analytical results collected during the drilling investigation indicated that organic compound 
concentrations  were  in  compliance  with  the  applicable  COGCC  Table  915‐1  Protection  of  
Groundwater SSLs. Arsenic and selenium concentrations were above the applicable regulatory 
standards in all five samples collected. Soil analytical results are summarized in Tables 1 through 
3. The laboratory report is included in Attachment B.

On  July  8,  2021,  groundwater  monitoring  was conducted at  all  five monitoring  wells  (BH01  –  

BH05). Five groundwater samples were submitted to Summit for analysis of BTEX, naphthalene, 

1,2,4‐TMB, and 1,3,5‐TMB by EPA Method 8260B. Additionally, three monitoring wells  (BH02, 

BH04, and BH05) were submitted to Summit for analysis of total dissolved solids (TDS) by Method 

SM 2540C, chloride, and sulfate anions by EPA Method 300.0.  

Third  quarter  2021  analytical  results  indicated  that  organic  compound  concentrations  were  

below  the  applicable  COGCC  Table  915‐1  groundwater  standards  in  all  five  monitoring  wells. 

Inorganic analytical results indicated that concentrations were below the applicable COGCC Table 

9‐15 groundwater standards or below 1.25x the background concentration of the up‐gradient 

well  (BH04). Sample  locations and corresponding analytical results are  illustrated on Figure 1. 



Groundwater elevation data is illustrated on Figure 2. Analytical results are summarized in Table 

4 and Table 5. The laboratory analytical report is included in Attachment B. 

Monitored natural  attenuation  (MNA) was  selected  as  the  remediation  strategy  for  this  site 

during  the  third quarter 2021 and will  remain  the  selected  remediation  strategy  through  the 

fourth quarter 2021. 

Fourth quarter 2021 groundwater sampling will be conducted in October 2021.  
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TABLE 1

FORMER KRISTIN 1 WELLHEAD

SOIL ANALYTICAL RESULTS SUMMARY TABLE

CONTAMINANTS OF CONCERN

Sample ID Date Sampled Depth
Benzene

(mg/kg)

Toluene

(mg/kg)

Ethylbenzene

(mg/kg)

Total

Xylenes

 (mg/kg)

1, 2, 4‐TMB

(mg/kg)

1, 3, 5‐TMB

(mg/kg)

Naphthalene

(mg/kg)

TPH⁽⁴⁾
 (mg/kg)

Anthracene

(mg/kg)

Chrysene 

(mg/kg)

Fluoranthene

(mg/kg)

Fluorene 

(mg/kg)

Pyrene 

(mg/kg)

1.2 490 5.8 58 30 27 2 500 1,800 110 240 240 180

0.0026 0.69 0.78 9.9 0.0081 0.0087 0.0038 500 5.8 9 8.9 0.54 1.3

WH01 @ 3' 5/12/2021 3 ft. bgs 0.097 0.35 0.034 <0.010 0.049 0.032 <0.0038 7.0 0.216 0.00828 0.0139 0.113 0.0533

SS01 @ 2' 5/14/2021 2 ft. bgs <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <50 NA NA NA NA NA

SS02 @ 4' 5/14/2021 4 ft. bgs <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <50 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

SS03 @ 2' 5/14/2021 2 ft. bgs <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <50 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

SS04 @ 4' 5/14/2021 4 ft. bgs <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <50 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

SS05 @ 5' 5/14/2021 5 ft. bgs <0.0020 0.0054 <0.0050 0.023 <0.0050 0.011 <0.0038 1.7 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

SS06 @ 2' 5/14/2021 2 ft. bgs <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <50 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

SS07 @ 4' 5/14/2021 4 ft. bgs <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <50 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

SS08 @ 2' 5/14/2021 2 ft. bgs <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <50 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

SS09 @ 4' 5/14/2021 4 ft. bgs <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <50 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

SS11 @ 5.5' 5/17/2021 5.5 ft. bgs <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <50 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

BH01 @ 3' 7/8/2021 3 ft. bgs <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <50 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

BH02 @ 3' 7/8/2021 3 ft. bgs <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <50 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

BH03 @ 3' 7/8/2021 3 ft. bgs <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <50 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

BH04 @ 3' 7/8/2021 3 ft. bgs <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <50 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

BH05 @ 6' 7/8/2021 6 ft. bgs <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <50 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

Notes:

1. Compounds referenced from the COGCC 2 CCR 404‐1, Table 915‐1, effective January 15, 2021.

4. Value calculated by adding TVPH‐GRO, TEPH‐DRO, and TEPH‐ORO concentrations. 

COGCC = Colorado Oil and Gas Conservation Commission 

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

TVPH‐GRO = Total volatile petroleum hydrocarbons ‐ gasoline range organics 

TEPH‐DRO = Total extractable petroleum hydrocarbons ‐ diesel range organics

TEPH‐ORO = Total extactable petroleum hydrocarbons ‐ oil range organics

mg/kg = Milligrams per kilogram

TMB = Trimethylbenzene

Benzo(k) = Benzofluoranthene

ft. = Feet

bgs = Below ground surface

BOLD = Analytical result is in exceedance of applicable standard.

NA = Constituent not analyzed

Residential SSL (1,2)

Protection of Groundwater SSL (1,2,3)

2. Soil Screening Levels (SSL) referenced from EPA Regional Screening Levels (EPA RSLs) for Chemical Contaminants at Superfund Sites, effective November 2020. 

3. SSLs are applicable if a pathway for communication with groundwater is present. 

= Source material characterization sample



TABLE 2

FORMER KRISTIN 1 WELLHEAD

SOIL ANALYTICAL RESULTS SUMMARY TABLE 

INORGANIC COMPOUNDS 

Sample ID Date Sampled Depth
pH

(units)

EC

(mmhos/cm)

SAR

(units)

Boron

(mg/L)

6‐8.3 <4 <6 2

WH01 @ 3' 5/12/2021 3 ft. bgs 8.33 3.24 4.66 0.464

BH01 @ 3' 7/8/2021 3 ft. bgs 8.23 0.836 2.83 0.103

BH02 @ 3' 7/8/2021 3 ft. bgs 8.26 0.896 2.67 0.203

BH03 @ 3' 7/8/2021 3 ft. bgs 8.22 0.837 3.17 0.0647

BH04 @ 3' 7/8/2021 3 ft. bgs 8.25 0.454 2.17 0.0570

BH05 @ 6' 7/8/2021 6 ft. bgs 8.04 2.68 3.68 0.371

Notes:

1. Compounds referenced from the COGCC 2 CCR 404‐1, Table 915‐1, effective January 15, 2021.

COGCC = Colorado Oil and Gas Conservation Commission 

EC = Electrical conductivity

SAR = Sodium adsorption ratio

mmhos/cm = millimhos per centimeter

mg/L = millgram per liter

ft. = Feet

bgs = Below ground surface

BOLD = Analytical result is in exceedance of applicable standard.

Soil Suitabilty for Reclamation Standard (1)

= Source material characterization sample



TABLE 3

FORMER KRISTIN 1 WELLHEAD

SOIL ANALYTICAL RESULTS SUMMARY TABLE

METALS

Sample ID Date Sampled Depth
Arsenic

(mg/kg)

Barium

(mg/kg)

Cadmium

(mg/kg)

Chromium (VI)

 (mg/kg)

Copper

(mg/kg)

Lead

(mg/kg)

Nickel

(mg/kg)

Selenium

(mg/kg)

Silver

(mg/kg)

Zinc

(mg/kg)

0.68 15,000 71 0.3 3,100 400 1,500 390 390 23,000

0.29 82 0.38 0.00067 46 14 26 0.26 0.8 370

WH01 @ 3' 5/12/2021 3 ft. bgs 1.56 71.9 0.246 <0.30 
(4) 14.4 13.8 4.69 0.584 0.130 47.9

BH01 @ 3' 7/8/2021 3 ft. bgs 1.12 NA NA NA NA NA NA 0.633 NA NA

BH02 @ 3' 7/8/2021 3 ft. bgs 0.413 NA NA NA NA NA NA 0.747 NA NA

BH03 @ 3' 7/8/2021 3 ft. bgs 0.344 NA NA NA NA NA NA 0.591 NA NA

BH04 @ 3' 7/8/2021 3 ft. bgs 0.344 NA NA NA NA NA NA 0.383 NA NA

BH05 @ 6' 7/8/2021 6 ft. bgs 3.62 NA NA NA NA NA NA 1.01 NA NA

BHKG02 @ 3' 7/8/2021 3 ft. bgs <0.210 NA NA NA NA NA NA 0.344 NA NA

Notes:

1. Compounds referenced from the COGCC 2 CCR 404‐1, Table 915‐1, effective January 15, 2021.

2. Soil Screening Levels (SSL) referenced from EPA Regional Screening Levels (EPA RSLs) for Chemical Contaminants at Superfund Sites, effective November 2020. 

4. Compound falls within COGCC Table 915‐1 Footnote 9.

COGCC = Colorado Oil and Gas Conservation Commission 

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

mg/kg = Milligrams per kilogram

ft. = Feet

bgs = Below ground surface

BOLD = Analytical result is in exceedance of applicable standard.

Residential SSL (1,2)

Protection of Groundwater SSL 
(1,2,3)

3. SSLs are applicable if a pathway for communication with groundwater is present. 

= Source material characterization sample



TABLE 4

FORMER KRISTIN 1 WELLHEAD

GROUNDWATER ANALYTICAL RESULTS SUMMARY TABLE

ORGANIC COMPOUNDS

Sample ID Date Sampled
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)

Depth to 

Water (2)

 (ft.)

Groundwater 

Elevation

 (ft. AMSL)

5 560 700 1,400 140 67 67 ‐ ‐

GW01 5/12/2021 280 83 110 1,900 43 160 130 3.5 NA

BH01 7/8/2021 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 3.31 4706.52

BH02 7/8/2021 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 3.31 4706.48

BH03 7/8/2021 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 3.05 4706.50

BH04 7/8/2021 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 3.07 4706.55

BH05 7/8/2021 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 2.82 4706.81

Notes:

1. Groundwater standards referenced from 2 CCR 404‐1, Table 915‐1, January 15, 2021.

TMB = Trimethylbenzene
COGCC = Colorado Oil and Gas Conservation Commission
µg/L = Micrograms per liter

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

ft. = Feet

AMSL = Above Mean Sea Level

COGCC Table 915‐1 

Groundwater Standard (µg/L) (1)

2. Depth to water measurements were measured from ground surface for excavation samples. Monitoring well measurements were collected from top of casing and adjusted 

using survey data to reflect depth of water from ground surface. 



TABLE 5

FORMER KRISTIN 1 WELLHEAD

GROUNDWATER ANALYTICAL RESULTS SUMMARY TABLE

INORGANIC PARAMETERS

Sample ID Date Sampled
TDS

(unit)

Chloride Ion

(mg/L)

Sulfate Ion

(mg/L)

<1.25 x BCKG
250 or

<1.25 x BCKG

250 or

<1.25 x BCKG

BH02 7/8/2021 680 98.2 582

BH04 7/8/2021 864 145 610

BH05 7/8/2021 658 139 572

Notes:

1. Groundwater standards referenced from 2 CCR 404‐1, Table 915‐1, January 15, 2021.

TDS = Total dissolved solids

COGCC = Colorado Oil and Gas Conservation Commission

BCKG = Background

mg/L = Milligrams per liter

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

BOLD = Analytical result is in exceedance of applicable standard.

COGCC Table 915‐1 

Groundwater Standard (mg/L) (1)

BOLD = Analytical result is in exceedance of applicable standard but within 1.25x 

background concentration.

= Up‐gradient well location used for background concentration.



 

 

 

 

 

 

Attachment A 



Summit Scientific
303.277.9310 

4653 Table Mountain Drive,  Golden, Colorado  80403

PDC Energy

RE: Kristin 1 Wellhead

Denver, CO 80203

1775 Sherman St. STE. 3000

Mark Longhurst

Paul Shrewsbury

President

Enclosed are the results of analyses for samples received by Summit Scientific on 07/08/21 17:45. If you have any 

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

Sincerely, 

September 14, 2021

2107097Work Order #



Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

BH01@3' 2107097-01 Soil 07/08/21 11:42 07/08/21 17:45

BH02@3' 2107097-02 Soil 07/08/21 11:45 07/08/21 17:45

BH03@3' 2107097-03 Soil 07/08/21 11:25 07/08/21 17:45

BH04@3' 2107097-04 Soil 07/08/21 11:22 07/08/21 17:45

BH05@6' 2107097-05 Soil 07/08/21 12:00 07/08/21 17:45

BKG02@3' 2107097-06 Soil 07/08/21 12:06 07/08/21 17:45

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH01@3'

2107097-01 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

07/08/21 11:42Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B07/08/21 07/08/21 mg/kg BEG01501Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""1,2,4-Trimethylbenzene 0.0050

ND "" "" ""1,3,5-Trimethylbenzene 0.0050

ND "" "" ""Naphthalene 0.0038

ND "" "" ""Gasoline Range Hydrocarbons 0.50

07/08/21 11:42Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-17398.6 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170102 %Surrogate: Toluene-d8

"" " "21-167104 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

07/08/21 11:42Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M07/08/21 07/08/21 mg/kg BEG01511C10-C28 (DRO) 50

ND "" "" ""C28-C36 (ORO) 50

07/08/21 11:42Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-15085.8 %Surrogate: o-Terphenyl

PAH by EPA Method 8270D SIM

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH01@3'

2107097-01 (Soil)

Summit Scientific

PAH by EPA Method 8270D SIM

07/08/21 11:42Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8270D SIM07/13/21 07/15/21 mg/kg BEG02001Acenaphthene 0.00500

ND "" "" ""Anthracene 0.00500

ND "" "" ""Benzo (a) anthracene 0.00500

ND "" "" ""Benzo (a) pyrene 0.00500

ND "" "" ""Benzo (b) fluoranthene 0.00500

ND "" "" ""Benzo (k) fluoranthene 0.00500

ND "" "" ""Chrysene 0.00500

ND "" "" ""Dibenz (a,h) anthracene 0.00500

ND "" "" ""Fluoranthene 0.00500

ND "" "" ""Fluorene 0.00500

ND "" "" ""Indeno (1,2,3-cd) pyrene 0.00500

ND "" "" ""Pyrene 0.00500

ND "" "" ""1-Methylnaphthalene 0.00500

ND "" "" ""2-Methylnaphthalene 0.00500

07/08/21 11:42Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "40-15055.9 %Surrogate: 2-Methylnaphthalene-d10

"" " "40-15062.8 %Surrogate: Fluoranthene-d10

Total Metals by EPA 6020B Hot Water Soluble Extraction

07/08/21 11:42Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B0.103 BEG0159 07/09/21 07/10/21 mg/L 1Boron 0.0100

Total Metals by EPA 6020B

07/08/21 11:42Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH01@3'

2107097-01 (Soil)

Summit Scientific

Total Metals by EPA 6020B

EPA 6020B1.12 BEG0164 07/09/21 07/10/21 mg/kg dry 1Arsenic 0.200

"0.633 " " "" "Selenium 0.260

Soluble Nutrients by EPA 6020/USDA60 6(2) - Saturated Paste Extraction

07/08/21 11:42Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B35.2 BEG0160 07/09/21 07/13/21 mg/L dry 1Calcium 0.0518

"14.0 " " "" "Magnesium 0.0518

"78.4 " " "" "Sodium 0.0518

Calculated Analysis

07/08/21 11:42Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation2.83 BEG0213 07/13/21 07/13/21 units 1Sodium Adsorption Ratio 0.00100

Physical Parameters by APHA/ASTM/EPA Methods

07/08/21 11:42Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation96.6 BEG0157 07/09/21 07/09/21 % 1% Solids

Specific Conductance by EPA Method 120.1, Saturated Paste Extraction

07/08/21 11:42Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.10.836 BEG0175 07/12/21 07/12/21 mmhos/cm 1Specific Conductance (EC) 0.0100

Physical Parameters by APHA/ASTM/EPA Methods, Saturated Paste Extraction

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH01@3'

2107097-01 (Soil)

Summit Scientific

Physical Parameters by APHA/ASTM/EPA Methods, Saturated Paste Extraction

07/08/21 11:42Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 9045D8.23 BEG0174 07/12/21 07/12/21 pH Units 1pH

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH02@3'

2107097-02 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

07/08/21 11:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B07/08/21 07/08/21 mg/kg BEG01501Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""1,2,4-Trimethylbenzene 0.0050

ND "" "" ""1,3,5-Trimethylbenzene 0.0050

ND "" "" ""Naphthalene 0.0038

ND "" "" ""Gasoline Range Hydrocarbons 0.50

07/08/21 11:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173100 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170102 %Surrogate: Toluene-d8

"" " "21-167102 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

07/08/21 11:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M07/08/21 07/08/21 mg/kg BEG01511C10-C28 (DRO) 50

ND "" "" ""C28-C36 (ORO) 50

07/08/21 11:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-15093.7 %Surrogate: o-Terphenyl

PAH by EPA Method 8270D SIM

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH02@3'

2107097-02 (Soil)

Summit Scientific

PAH by EPA Method 8270D SIM

07/08/21 11:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8270D SIM07/13/21 07/16/21 mg/kg BEG02001Acenaphthene 0.00500

ND "" "" ""Anthracene 0.00500

ND "" "" ""Benzo (a) anthracene 0.00500

ND "" "" ""Benzo (a) pyrene 0.00500

ND "" "" ""Benzo (b) fluoranthene 0.00500

ND "" "" ""Benzo (k) fluoranthene 0.00500

ND "" "" ""Chrysene 0.00500

ND "" "" ""Dibenz (a,h) anthracene 0.00500

ND "" "" ""Fluoranthene 0.00500

ND "" "" ""Fluorene 0.00500

ND "" "" ""Indeno (1,2,3-cd) pyrene 0.00500

ND "" "" ""Pyrene 0.00500

ND "" "" ""1-Methylnaphthalene 0.00500

ND "" "" ""2-Methylnaphthalene 0.00500

07/08/21 11:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "40-15052.8 %Surrogate: 2-Methylnaphthalene-d10

"" " "40-15042.1 %Surrogate: Fluoranthene-d10

Total Metals by EPA 6020B Hot Water Soluble Extraction

07/08/21 11:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B0.203 BEG0159 07/09/21 07/10/21 mg/L 1Boron 0.0100

Total Metals by EPA 6020B

07/08/21 11:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH02@3'

2107097-02 (Soil)

Summit Scientific

Total Metals by EPA 6020B

EPA 6020B0.413 BEG0164 07/09/21 07/10/21 mg/kg dry 1Arsenic 0.200

"0.747 " " "" "Selenium 0.260

Soluble Nutrients by EPA 6020/USDA60 6(2) - Saturated Paste Extraction

07/08/21 11:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B52.8 BEG0160 07/09/21 07/13/21 mg/L dry 1Calcium 0.0522

"22.7 " " "" "Magnesium 0.0522

"92.0 " " "" "Sodium 0.0522

Calculated Analysis

07/08/21 11:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation2.67 BEG0213 07/13/21 07/13/21 units 1Sodium Adsorption Ratio 0.00100

Physical Parameters by APHA/ASTM/EPA Methods

07/08/21 11:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation95.8 BEG0157 07/09/21 07/09/21 % 1% Solids

Specific Conductance by EPA Method 120.1, Saturated Paste Extraction

07/08/21 11:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.10.896 BEG0175 07/12/21 07/12/21 mmhos/cm 1Specific Conductance (EC) 0.0100

Physical Parameters by APHA/ASTM/EPA Methods, Saturated Paste Extraction

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH02@3'

2107097-02 (Soil)

Summit Scientific

Physical Parameters by APHA/ASTM/EPA Methods, Saturated Paste Extraction

07/08/21 11:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 9045D8.26 BEG0174 07/12/21 07/12/21 pH Units 1pH

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH03@3'

2107097-03 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

07/08/21 11:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B07/08/21 07/08/21 mg/kg BEG01501Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""1,2,4-Trimethylbenzene 0.0050

ND "" "" ""1,3,5-Trimethylbenzene 0.0050

ND "" "" ""Naphthalene 0.0038

ND "" "" ""Gasoline Range Hydrocarbons 0.50

07/08/21 11:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-17398.0 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170102 %Surrogate: Toluene-d8

"" " "21-167104 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

07/08/21 11:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M07/08/21 07/08/21 mg/kg BEG01511C10-C28 (DRO) 50

ND "" "" ""C28-C36 (ORO) 50

07/08/21 11:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-15087.2 %Surrogate: o-Terphenyl

PAH by EPA Method 8270D SIM

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH03@3'

2107097-03 (Soil)

Summit Scientific

PAH by EPA Method 8270D SIM

07/08/21 11:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8270D SIM07/13/21 07/16/21 mg/kg BEG02001Acenaphthene 0.00500

ND "" "" ""Anthracene 0.00500

ND "" "" ""Benzo (a) anthracene 0.00500

ND "" "" ""Benzo (a) pyrene 0.00500

ND "" "" ""Benzo (b) fluoranthene 0.00500

ND "" "" ""Benzo (k) fluoranthene 0.00500

ND "" "" ""Chrysene 0.00500

ND "" "" ""Dibenz (a,h) anthracene 0.00500

ND "" "" ""Fluoranthene 0.00500

ND "" "" ""Fluorene 0.00500

ND "" "" ""Indeno (1,2,3-cd) pyrene 0.00500

ND "" "" ""Pyrene 0.00500

ND "" "" ""1-Methylnaphthalene 0.00500

ND "" "" ""2-Methylnaphthalene 0.00500

07/08/21 11:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "40-15065.7 %Surrogate: 2-Methylnaphthalene-d10

"" " "40-15048.1 %Surrogate: Fluoranthene-d10

Total Metals by EPA 6020B Hot Water Soluble Extraction

07/08/21 11:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B0.0647 BEG0159 07/09/21 07/10/21 mg/L 1Boron 0.0100

Total Metals by EPA 6020B

07/08/21 11:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH03@3'

2107097-03 (Soil)

Summit Scientific

Total Metals by EPA 6020B

EPA 6020B0.344 BEG0164 07/09/21 07/10/21 mg/kg dry 1Arsenic 0.200

"0.591 " " "" "Selenium 0.260

Soluble Nutrients by EPA 6020/USDA60 6(2) - Saturated Paste Extraction

07/08/21 11:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B40.0 BEG0160 07/09/21 07/13/21 mg/L dry 1Calcium 0.0546

"18.6 " " "" "Magnesium 0.0546

"96.7 " " "" "Sodium 0.0546

Calculated Analysis

07/08/21 11:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation3.17 BEG0213 07/13/21 07/13/21 units 1Sodium Adsorption Ratio 0.00100

Physical Parameters by APHA/ASTM/EPA Methods

07/08/21 11:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation91.5 BEG0157 07/09/21 07/09/21 % 1% Solids

Specific Conductance by EPA Method 120.1, Saturated Paste Extraction

07/08/21 11:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.10.837 BEG0175 07/12/21 07/12/21 mmhos/cm 1Specific Conductance (EC) 0.0100

Physical Parameters by APHA/ASTM/EPA Methods, Saturated Paste Extraction

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH03@3'

2107097-03 (Soil)

Summit Scientific

Physical Parameters by APHA/ASTM/EPA Methods, Saturated Paste Extraction

07/08/21 11:25Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 9045D8.22 BEG0174 07/12/21 07/12/21 pH Units 1pH

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH04@3'

2107097-04 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

07/08/21 11:22Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B07/08/21 07/08/21 mg/kg BEG01501Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""1,2,4-Trimethylbenzene 0.0050

ND "" "" ""1,3,5-Trimethylbenzene 0.0050

ND "" "" ""Naphthalene 0.0038

ND "" "" ""Gasoline Range Hydrocarbons 0.50

07/08/21 11:22Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173105 %Surrogate: 1,2-Dichloroethane-d4

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

"" " "21-167106 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

07/08/21 11:22Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M07/08/21 07/08/21 mg/kg BEG01511C10-C28 (DRO) 50

ND "" "" ""C28-C36 (ORO) 50

07/08/21 11:22Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-15088.7 %Surrogate: o-Terphenyl

PAH by EPA Method 8270D SIM

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH04@3'

2107097-04 (Soil)

Summit Scientific

PAH by EPA Method 8270D SIM

07/08/21 11:22Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8270D SIM07/13/21 07/16/21 mg/kg BEG02001Acenaphthene 0.00500

ND "" "" ""Anthracene 0.00500

ND "" "" ""Benzo (a) anthracene 0.00500

ND "" "" ""Benzo (a) pyrene 0.00500

ND "" "" ""Benzo (b) fluoranthene 0.00500

ND "" "" ""Benzo (k) fluoranthene 0.00500

ND "" "" ""Chrysene 0.00500

ND "" "" ""Dibenz (a,h) anthracene 0.00500

ND "" "" ""Fluoranthene 0.00500

ND "" "" ""Fluorene 0.00500

ND "" "" ""Indeno (1,2,3-cd) pyrene 0.00500

ND "" "" ""Pyrene 0.00500

ND "" "" ""1-Methylnaphthalene 0.00500

ND "" "" ""2-Methylnaphthalene 0.00500

07/08/21 11:22Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "40-15064.9 %Surrogate: 2-Methylnaphthalene-d10

"" " "40-15053.8 %Surrogate: Fluoranthene-d10

Total Metals by EPA 6020B Hot Water Soluble Extraction

07/08/21 11:22Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B0.0570 BEG0159 07/09/21 07/10/21 mg/L 1Boron 0.0100

Total Metals by EPA 6020B

07/08/21 11:22Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH04@3'

2107097-04 (Soil)

Summit Scientific

Total Metals by EPA 6020B

EPA 6020B0.344 BEG0164 07/09/21 07/10/21 mg/kg dry 1Arsenic 0.200

"0.383 " " "" "Selenium 0.260

Soluble Nutrients by EPA 6020/USDA60 6(2) - Saturated Paste Extraction

07/08/21 11:22Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B23.4 BEG0160 07/09/21 07/13/21 mg/L dry 1Calcium 0.0531

"9.83 " " "" "Magnesium 0.0531

"49.7 " " "" "Sodium 0.0531

Calculated Analysis

07/08/21 11:22Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation2.17 BEG0213 07/13/21 07/13/21 units 1Sodium Adsorption Ratio 0.00100

Physical Parameters by APHA/ASTM/EPA Methods

07/08/21 11:22Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation94.1 BEG0157 07/09/21 07/09/21 % 1% Solids

Specific Conductance by EPA Method 120.1, Saturated Paste Extraction

07/08/21 11:22Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.10.454 BEG0175 07/12/21 07/12/21 mmhos/cm 1Specific Conductance (EC) 0.0100

Physical Parameters by APHA/ASTM/EPA Methods, Saturated Paste Extraction

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH04@3'

2107097-04 (Soil)

Summit Scientific

Physical Parameters by APHA/ASTM/EPA Methods, Saturated Paste Extraction

07/08/21 11:22Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 9045D8.25 BEG0174 07/12/21 07/12/21 pH Units 1pH

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH05@6'

2107097-05 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

07/08/21 12:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B07/08/21 07/08/21 mg/kg BEG01501Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""1,2,4-Trimethylbenzene 0.0050

ND "" "" ""1,3,5-Trimethylbenzene 0.0050

ND "" "" ""Naphthalene 0.0038

ND "" "" ""Gasoline Range Hydrocarbons 0.50

07/08/21 12:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173104 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170102 %Surrogate: Toluene-d8

"" " "21-167104 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

07/08/21 12:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M07/08/21 07/08/21 mg/kg BEG01511C10-C28 (DRO) 50

ND "" "" ""C28-C36 (ORO) 50

07/08/21 12:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-15089.9 %Surrogate: o-Terphenyl

PAH by EPA Method 8270D SIM

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH05@6'

2107097-05 (Soil)

Summit Scientific

PAH by EPA Method 8270D SIM

07/08/21 12:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8270D SIM07/13/21 07/16/21 mg/kg BEG02001Acenaphthene 0.00500

ND "" "" ""Anthracene 0.00500

ND "" "" ""Benzo (a) anthracene 0.00500

ND "" "" ""Benzo (a) pyrene 0.00500

"0.00866 " " "" "Benzo (b) fluoranthene 0.00500

ND "" "" ""Benzo (k) fluoranthene 0.00500

ND "" "" ""Chrysene 0.00500

ND "" "" ""Dibenz (a,h) anthracene 0.00500

"0.00932 " " "" "Fluoranthene 0.00500

ND "" "" ""Fluorene 0.00500

ND "" "" ""Indeno (1,2,3-cd) pyrene 0.00500

"0.00695 " " "" "Pyrene 0.00500

ND "" "" ""1-Methylnaphthalene 0.00500

ND "" "" ""2-Methylnaphthalene 0.00500

07/08/21 12:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "40-15052.7 %Surrogate: 2-Methylnaphthalene-d10

"" " "40-15040.3 %Surrogate: Fluoranthene-d10

Total Metals by EPA 6020B Hot Water Soluble Extraction

07/08/21 12:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B0.371 BEG0159 07/09/21 07/10/21 mg/L 1Boron 0.0100

Total Metals by EPA 6020B

07/08/21 12:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH05@6'

2107097-05 (Soil)

Summit Scientific

Total Metals by EPA 6020B

EPA 6020B3.62 BEG0164 07/09/21 07/10/21 mg/kg dry 1Arsenic 0.200

"1.01 " " "" "Selenium 0.260

Soluble Nutrients by EPA 6020/USDA60 6(2) - Saturated Paste Extraction

07/08/21 12:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B309 BEG0160 07/09/21 07/13/21 mg/L dry 1Calcium 0.0612

"75.1 " " "" "Magnesium 0.0612

"278 " " "" "Sodium 0.0612

Calculated Analysis

07/08/21 12:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation3.68 BEG0213 07/13/21 07/13/21 units 1Sodium Adsorption Ratio 0.00100

Physical Parameters by APHA/ASTM/EPA Methods

07/08/21 12:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation81.7 BEG0157 07/09/21 07/09/21 % 1% Solids

Specific Conductance by EPA Method 120.1, Saturated Paste Extraction

07/08/21 12:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.12.68 BEG0175 07/12/21 07/12/21 mmhos/cm 1Specific Conductance (EC) 0.0100

Physical Parameters by APHA/ASTM/EPA Methods, Saturated Paste Extraction

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BH05@6'

2107097-05 (Soil)

Summit Scientific

Physical Parameters by APHA/ASTM/EPA Methods, Saturated Paste Extraction

07/08/21 12:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 9045D8.04 BEG0174 07/12/21 07/12/21 pH Units 1pH

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

BKG02@3'

2107097-06 (Soil)

Summit Scientific

Total Metals by EPA 6020B

07/08/21 12:06Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 6020B07/09/21 07/10/21 mg/kg dry BEG01641Arsenic 0.210

"23.3 " " "" "Barium 0.419

ND "" "" ""Cadmium 0.210

"1.00 " " "" "Copper 0.419

"1.64 " " "" "Lead 0.210

"1.08 " " "" "Nickel 0.419

"0.344 " " "" "Selenium 0.273

ND "" "" ""Silver 0.0210

"5.85 " " "" "Zinc 0.419

Hexavalent Chromium by EPA Method 7196

07/08/21 12:06Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 7196A07/12/21 07/12/21 mg/kg dry BEG01951Chromium, Hexavalent 0.30

Physical Parameters by APHA/ASTM/EPA Methods

07/08/21 12:06Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation95.4 BEG0157 07/09/21 07/09/21 % 1% Solids

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

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 BEG0150 - EPA 5030 Soil MS

Blank (BEG0150-BLK1) Prepared & Analyzed: 07/08/21 

Benzene mg/kgND 0.0020

Toluene "ND 0.0050

Ethylbenzene "ND 0.0050

Xylenes (total) "ND 0.010

1,2,4-Trimethylbenzene "ND 0.0050

1,3,5-Trimethylbenzene "ND 0.0050

Naphthalene "ND 0.0038

Gasoline Range Hydrocarbons "ND 0.50

" 0.0400 23-173Surrogate: 1,2-Dichloroethane-d4 1160.0465

" 0.0400 20-170Surrogate: Toluene-d8 83.00.0332

" 0.0400 21-167Surrogate: 4-Bromofluorobenzene 82.70.0331

LCS (BEG0150-BS1) Prepared & Analyzed: 07/08/21 

Benzene mg/kg0.120 0.0020 0.125 70-13096.0

Toluene "0.119 0.0050 0.125 70-13095.3

Ethylbenzene "0.133 0.0050 0.125 70-130106

m,p-Xylene "0.262 0.010 0.250 70-130105

o-Xylene "0.121 0.0050 0.125 70-13096.9

1,2,4-Trimethylbenzene "0.129 0.0050 0.125 70-130103

1,3,5-Trimethylbenzene "0.130 0.0050 0.125 70-130104

Naphthalene "0.143 0.0038 0.125 70-130114

" 0.0400 23-173Surrogate: 1,2-Dichloroethane-d4 1160.0464

" 0.0400 20-170Surrogate: Toluene-d8 83.20.0333

" 0.0400 21-167Surrogate: 4-Bromofluorobenzene 81.40.0326

Matrix Spike (BEG0150-MS1) Prepared & Analyzed: 07/08/21 Source: 2107097-01

Benzene mg/kg0.118 0.0020 0.125 ND 70-13094.2

Toluene "0.116 0.0050 0.125 ND 70-13093.2

Ethylbenzene "0.125 0.0050 0.125 ND 70-13099.7

m,p-Xylene "0.247 0.010 0.250 ND 70-13098.6

o-Xylene "0.117 0.0050 0.125 ND 70-13093.6

1,2,4-Trimethylbenzene "0.121 0.0050 0.125 ND 70-13096.8

1,3,5-Trimethylbenzene "0.120 0.0050 0.125 ND 70-13096.1

Naphthalene "0.140 0.0038 0.125 ND 70-130112

" 0.0400 23-173Surrogate: 1,2-Dichloroethane-d4 1190.0476

" 0.0400 20-170Surrogate: Toluene-d8 83.20.0333

" 0.0400 21-167Surrogate: 4-Bromofluorobenzene 82.60.0330

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

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 BEG0150 - EPA 5030 Soil MS

Matrix Spike Dup (BEG0150-MSD1) Prepared & Analyzed: 07/08/21 Source: 2107097-01

Benzene mg/kg0.120 0.0020 0.125 ND 3070-13096.0 1.92

Toluene "0.118 0.0050 0.125 ND 3070-13094.7 1.61

Ethylbenzene "0.128 0.0050 0.125 ND 3070-130102 2.42

m,p-Xylene "0.252 0.010 0.250 ND 3070-130101 2.30

o-Xylene "0.120 0.0050 0.125 ND 3070-13096.2 2.71

1,2,4-Trimethylbenzene "0.125 0.0050 0.125 ND 3070-13099.9 3.15

1,3,5-Trimethylbenzene "0.124 0.0050 0.125 ND 3070-13099.0 3.00

Naphthalene "0.158 0.0038 0.125 ND 3070-130127 12.0

" 0.0400 23-173Surrogate: 1,2-Dichloroethane-d4 1200.0479

" 0.0400 20-170Surrogate: Toluene-d8 82.40.0330

" 0.0400 21-167Surrogate: 4-Bromofluorobenzene 82.20.0329

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Extractable Petroleum Hydrocarbons by 8015 - Quality Control

Summit Scientific

Batch BEG0151 - EPA 3550A

Blank (BEG0151-BLK1) Prepared & Analyzed: 07/08/21 

C10-C28 (DRO) mg/kgND 50

C28-C36 (ORO) "ND 50

LCS (BEG0151-BS1) Prepared & Analyzed: 07/08/21 

C10-C28 (DRO) mg/kg497 50 500 70-13099.3

Matrix Spike (BEG0151-MS1) Prepared & Analyzed: 07/08/21 Source: 2107095-01

C10-C28 (DRO) mg/kg482 50 500 27.3 70-13090.9

Matrix Spike Dup (BEG0151-MSD1) Prepared & Analyzed: 07/08/21 Source: 2107095-01

C10-C28 (DRO) mg/kg479 50 500 27.3 2070-13090.4 0.555

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

PAH by EPA Method 8270D SIM - Quality Control

Summit Scientific

Batch BEG0200 - EPA 5030 Soil MS

Blank (BEG0200-BLK1) Prepared: 07/13/21  Analyzed: 07/15/21 

Acenaphthene mg/kgND 0.00500

Anthracene "ND 0.00500

Benzo (a) anthracene "ND 0.00500

Benzo (a) pyrene "ND 0.00500

Benzo (b) fluoranthene "ND 0.00500

Benzo (k) fluoranthene "ND 0.00500

Chrysene "ND 0.00500

Dibenz (a,h) anthracene "ND 0.00500

Fluoranthene "ND 0.00500

Fluorene "ND 0.00500

Indeno (1,2,3-cd) pyrene "ND 0.00500

Pyrene "ND 0.00500

1-Methylnaphthalene "ND 0.00500

2-Methylnaphthalene "ND 0.00500

" 0.0333 40-150Surrogate: 2-Methylnaphthalene-d10 56.30.0188

" 0.0333 40-150Surrogate: Fluoranthene-d10 70.50.0235

LCS (BEG0200-BS1) Prepared: 07/13/21  Analyzed: 07/15/21 

Acenaphthene mg/kg0.0277 0.00500 0.0333 31-13783.0

Anthracene "0.0269 0.00500 0.0333 30-12080.6

Benzo (a) anthracene "0.0255 0.00500 0.0333 30-12076.5

Benzo (a) pyrene "0.0253 0.00500 0.0333 30-12076.0

Benzo (b) fluoranthene "0.0363 0.00500 0.0333 30-120109

Benzo (k) fluoranthene "0.0388 0.00500 0.0333 30-120117

Chrysene "0.0276 0.00500 0.0333 30-12082.7

Dibenz (a,h) anthracene "0.0229 0.00500 0.0333 30-12068.7

Fluoranthene "0.0219 0.00500 0.0333 30-12065.6

Fluorene "0.0290 0.00500 0.0333 30-12087.0

Indeno (1,2,3-cd) pyrene "0.0226 0.00500 0.0333 30-12067.8

Pyrene "0.0455 0.00500 0.0333 35-142137

1-Methylnaphthalene "0.0267 0.00500 0.0333 35-14280.0

2-Methylnaphthalene "0.0236 0.00500 0.0333 35-14270.7

" 0.0333 40-150Surrogate: 2-Methylnaphthalene-d10 82.60.0275

" 0.0333 40-150Surrogate: Fluoranthene-d10 69.70.0232

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

PAH by EPA Method 8270D SIM - Quality Control

Summit Scientific

Batch BEG0200 - EPA 5030 Soil MS

Matrix Spike (BEG0200-MS1) Prepared: 07/13/21  Analyzed: 07/15/21 Source: 2107034-01

Acenaphthene mg/kg0.0307 0.00500 0.0333 ND 31-13792.1

Anthracene "0.0313 0.00500 0.0333 ND 30-12094.0

Benzo (a) anthracene "0.0283 0.00500 0.0333 ND 30-12085.0

Benzo (a) pyrene "0.0290 0.00500 0.0333 ND 30-12087.0

Benzo (b) fluoranthene "0.0278 0.00500 0.0333 ND 30-12083.5

Benzo (k) fluoranthene "0.0304 0.00500 0.0333 ND 30-12091.1

Chrysene "0.0300 0.00500 0.0333 ND 30-12090.0

Dibenz (a,h) anthracene "0.0266 0.00500 0.0333 ND 30-12079.8

Fluoranthene "0.0240 0.00500 0.0333 ND 30-12071.9

Fluorene "0.0322 0.00500 0.0333 ND 30-12096.6

Indeno (1,2,3-cd) pyrene "0.0267 0.00500 0.0333 ND 30-12080.1

Pyrene "0.0236 0.00500 0.0333 ND 35-14270.9

1-Methylnaphthalene "0.0302 0.00500 0.0333 ND 15-13090.5

2-Methylnaphthalene "0.0274 0.00500 0.0333 ND 15-13082.3

" 0.0333 40-150Surrogate: 2-Methylnaphthalene-d10 88.40.0295

" 0.0333 40-150Surrogate: Fluoranthene-d10 78.10.0260

Matrix Spike Dup (BEG0200-MSD1) Prepared: 07/13/21  Analyzed: 07/15/21 Source: 2107034-01

Acenaphthene mg/kg0.0281 0.00500 0.0333 ND 3031-13784.2 8.98

Anthracene "0.0306 0.00500 0.0333 ND 3030-12091.8 2.42

Benzo (a) anthracene "0.0311 0.00500 0.0333 ND 3030-12093.2 9.17

Benzo (a) pyrene "0.0292 0.00500 0.0333 ND 3030-12087.6 0.743

Benzo (b) fluoranthene "0.0303 0.00500 0.0333 ND 3030-12091.0 8.58

Benzo (k) fluoranthene "0.0254 0.00500 0.0333 ND 3030-12076.2 17.8

Chrysene "0.0288 0.00500 0.0333 ND 3030-12086.5 4.02

Dibenz (a,h) anthracene "0.0345 0.00500 0.0333 ND 3030-120103 25.7

Fluoranthene "0.0279 0.00500 0.0333 ND 3030-12083.8 15.2

Fluorene "0.0288 0.00500 0.0333 ND 3030-12086.5 11.1

Indeno (1,2,3-cd) pyrene "0.0351 0.00500 0.0333 ND 3030-120105 27.2

Pyrene "0.0284 0.00500 0.0333 ND 3035-14285.1 18.2

1-Methylnaphthalene "0.0278 0.00500 0.0333 ND 5015-13083.4 8.21

2-Methylnaphthalene "0.0253 0.00500 0.0333 ND 5015-13075.9 7.99

" 0.0333 40-150Surrogate: 2-Methylnaphthalene-d10 84.00.0280

" 0.0333 40-150Surrogate: Fluoranthene-d10 91.70.0306

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Metals by EPA 6020B Hot Water Soluble Extraction - Quality Control

Summit Scientific

Batch BEG0159 - EPA 3050B

Blank (BEG0159-BLK1) Prepared: 07/09/21  Analyzed: 07/10/21 

Boron mg/LND 0.0100

LCS (BEG0159-BS1) Prepared: 07/09/21  Analyzed: 07/10/21 

Boron mg/L5.38 0.0100 5.00 80-120108

Duplicate (BEG0159-DUP1) Prepared: 07/09/21  Analyzed: 07/10/21 Source: 2107090-04

Boron mg/L0.160 0.0100 0.219 20 QR-0331.3

Matrix Spike (BEG0159-MS1) Prepared: 07/09/21  Analyzed: 07/10/21 Source: 2107090-04

Boron mg/L5.31 0.0100 5.00 0.219 75-125102

Matrix Spike Dup (BEG0159-MSD1) Prepared: 07/09/21  Analyzed: 07/10/21 Source: 2107090-04

Boron mg/L5.87 0.0100 5.00 0.219 2575-125113 10.1

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Metals by EPA 6020B - Quality Control

Summit Scientific

Batch BEG0164 - EPA 3050B

Blank (BEG0164-BLK1) Prepared: 07/09/21  Analyzed: 07/10/21 

Arsenic mg/kg wetND 0.200

Arsenic "ND 0.200

Barium "ND 0.400

Cadmium "ND 0.200

Copper "ND 0.400

Lead "ND 0.200

Nickel "ND 0.400

Selenium "ND 0.260

Selenium "ND 0.260

Silver "ND 0.0200

Zinc "ND 0.400

LCS (BEG0164-BS1) Prepared: 07/09/21  Analyzed: 07/10/21 

Arsenic mg/kg wet42.4 0.200 40.0 80-120106

Arsenic "42.4 0.200 40.0 80-120106

Barium "42.2 0.400 40.0 80-120106

Cadmium "2.08 0.200 2.00 80-120104

Copper "40.9 0.400 40.0 80-120102

Lead "19.8 0.200 20.0 80-12099.0

Nickel "40.3 0.400 40.0 80-120101

Selenium "3.84 0.260 4.00 80-12096.1

Selenium "3.84 0.260 4.00 80-12096.1

Silver "2.01 0.0200 2.00 80-120100

Zinc "42.4 0.400 40.0 80-120106

Duplicate (BEG0164-DUP1) Prepared: 07/09/21  Analyzed: 07/10/21 Source: 2107085-01

Arsenic mg/kg dry4.23 0.219 4.41 204.25

Arsenic "4.23 0.200 4.41 204.25

Barium "24.0 0.437 31.8 20 QR-0428.1

Cadmium "0.0630 0.219 0.0788 20 QR-0422.3

Copper "5.59 0.437 6.55 2015.8

Lead "8.36 0.219 8.83 205.49

Nickel "8.08 0.437 9.44 2015.5

Selenium "0.944 0.260 1.14 2018.8

Selenium "0.944 0.284 1.14 2018.8

Silver "0.0165 0.0219 0.0206 20 QR-0422.1

Zinc "38.0 0.437 40.3 205.83

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Metals by EPA 6020B - Quality Control

Summit Scientific

Batch BEG0164 - EPA 3050B

Matrix Spike (BEG0164-MS1) Prepared: 07/09/21  Analyzed: 07/10/21 Source: 2107085-01

Arsenic mg/kg dry50.7 0.219 43.7 4.41 75-125106

Arsenic "50.7 0.200 43.7 4.41 75-125106

Barium "72.5 0.437 43.7 31.8 75-12593.1

Cadmium "2.52 0.219 2.19 0.0788 75-125111

Copper "52.5 0.437 43.7 6.55 75-125105

Lead "31.0 0.219 21.9 8.83 75-125102

Nickel "54.5 0.437 43.7 9.44 75-125103

Selenium "5.01 0.284 4.37 1.14 75-12588.4

Selenium "5.01 0.260 4.37 1.14 75-12588.4

Silver "2.34 0.0219 2.19 0.0206 75-125106

Zinc "85.2 0.437 43.7 40.3 75-125103

Matrix Spike Dup (BEG0164-MSD1) Prepared: 07/09/21  Analyzed: 07/10/21 Source: 2107085-01

Arsenic mg/kg dry50.4 0.219 43.7 4.41 2575-125105 0.500

Arsenic "50.4 0.200 43.7 4.41 2575-125105 0.500

Barium "81.3 0.437 43.7 31.8 2575-125113 11.3

Cadmium "2.52 0.219 2.19 0.0788 2575-125111 0.0330

Copper "52.8 0.437 43.7 6.55 2575-125106 0.638

Lead "31.9 0.219 21.9 8.83 2575-125106 2.84

Nickel "54.2 0.437 43.7 9.44 2575-125102 0.495

Selenium "4.91 0.284 4.37 1.14 2575-12586.3 1.88

Selenium "4.91 0.260 4.37 1.14 2575-12586.3 1.88

Silver "2.34 0.0219 2.19 0.0206 2575-125106 0.210

Zinc "88.4 0.437 43.7 40.3 2575-125110 3.68

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Hexavalent Chromium by EPA Method 7196 - Quality Control

Summit Scientific

Batch BEG0195 - 3060A_Mod

Blank (BEG0195-BLK1) Prepared & Analyzed: 07/12/21 

Chromium, Hexavalent mg/kg wetND 0.30

LCS (BEG0195-BS1) Prepared & Analyzed: 07/12/21 

Chromium, Hexavalent mg/kg wet27.0 0.30 25.0 80-120108

Duplicate (BEG0195-DUP1) Prepared & Analyzed: 07/12/21 Source: 2107097-06

Chromium, Hexavalent mg/kg dryND 0.30 ND 20

Matrix Spike (BEG0195-MS1) Prepared & Analyzed: 07/12/21 Source: 2107097-06

Chromium, Hexavalent mg/kg dry27.3 0.30 26.2 ND 75-125104

Matrix Spike Dup (BEG0195-MSD1) Prepared & Analyzed: 07/12/21 Source: 2107097-06

Chromium, Hexavalent mg/kg dry27.3 0.30 26.2 ND 2075-125104 0.00

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Soluble Nutrients by EPA 6020/USDA60 6(2) - Saturated Paste Extraction - Quality Control

Summit Scientific

Batch BEG0160 - General Preparation

Blank (BEG0160-BLK1) Prepared: 07/09/21  Analyzed: 07/13/21 

Calcium mg/L wetND 0.0500

Magnesium "ND 0.0500

Sodium "ND 0.0500

LCS (BEG0160-BS1) Prepared: 07/09/21  Analyzed: 07/13/21 

Calcium mg/L wet5.04 0.0500 5.00 70-130101

Magnesium "5.25 0.0500 5.00 70-130105

Sodium "4.50 0.0500 5.00 70-13090.0

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Physical Parameters by APHA/ASTM/EPA Methods - Quality Control

Summit Scientific

Batch BEG0157 - General Preparation

Duplicate (BEG0157-DUP1) Prepared & Analyzed: 07/09/21 Source: 2106543-01

% Solids %84.3 84.3 200.00

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Specific Conductance by EPA Method 120.1, Saturated Paste Extraction - Quality Control

Summit Scientific

Batch BEG0175 - General Preparation

Blank (BEG0175-BLK1) Prepared & Analyzed: 07/12/21 

Specific Conductance (EC) mmhos/cmND 0.0100

LCS (BEG0175-BS1) Prepared & Analyzed: 07/12/21 

Specific Conductance (EC) mmhos/cm0.141 0.0100 0.150 90-11093.9

Duplicate (BEG0175-DUP1) Prepared & Analyzed: 07/12/21 Source: 2107097-01

Specific Conductance (EC) mmhos/cm0.836 0.0100 0.836 200.0718

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Physical Parameters by APHA/ASTM/EPA Methods, Saturated Paste Extraction - Quality Control

Summit Scientific

Batch BEG0174 - General Preparation

LCS (BEG0174-BS1) Prepared & Analyzed: 07/12/21 

pH pH Units9.31 9.21 95-105101

Duplicate (BEG0174-DUP1) Prepared & Analyzed: 07/12/21 Source: 2107097-01

pH pH Units8.23 8.23 200.00

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 09/14/21 08:16Denver CO, 80203

Kristin 1 Wellhead

S2

Notes and Definitions 

QR-04 The RPD value for the sample duplicate or MS/MSD was outside of QC acceptance.  QC batch accepted based on LCS and/or LCSD 

recovery and/or RPD values.

QR-03 The RPD value for the sample duplicate or MS/MSD was outside of QC acceptance limits due to matrix interference. QC batch 

accepted based on LCS and/or LCSD recovery and/or RPD values.

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



Summit Scientific
303.277.9310 

4653 Table Mountain Drive,  Golden, Colorado  80403

PDC Energy

RE: Kristin 1 Wellhead

Denver, CO 80203

1775 Sherman St. STE. 3000

Mark Longhurst

Muri Premer For Paul Shrewsbury

President

Enclosed are the results of analyses for samples received by Summit Scientific on 07/08/21 17:45. If you have any 

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

Sincerely, 

July 16, 2021

2107107Work Order #



Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 07/16/21 15:49Denver CO, 80203

Kristin 1 Wellhead

S2

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

BH01 2107107-01 Water 07/08/21 13:40 07/08/21 17:45

BH02 2107107-02 Water 07/08/21 13:54 07/08/21 17:45

BH03 2107107-03 Water 07/08/21 13:35 07/08/21 17:45

BH04 2107107-04 Water 07/08/21 13:50 07/08/21 17:45

BH05 2107107-05 Water 07/08/21 14:02 07/08/21 17:45

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 07/16/21 15:49Denver CO, 80203

Kristin 1 Wellhead

S2

BH01

2107107-01 (Water)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

07/08/21 13:40Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B07/09/21 07/10/21 ug/l BEG01661Benzene 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

07/08/21 13:40Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-17395.8 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-17097.6 %Surrogate: Toluene-d8

"" " "21-167102 %Surrogate: 4-Bromofluorobenzene

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 07/16/21 15:49Denver CO, 80203

Kristin 1 Wellhead

S2

BH02

2107107-02 (Water)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

07/08/21 13:54Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B07/09/21 07/10/21 ug/l BEG01661Benzene 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

07/08/21 13:54Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-17393.9 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-17098.5 %Surrogate: Toluene-d8

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

Anions by EPA Method 300.0

07/08/21 13:54Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.098.2 BEG0236 07/14/21 07/15/21 mg/L 200Chloride 12.0

"582 " " "" "Sulfate 60.0

Total Dissolved Solids by SM2540C

07/08/21 13:54Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

SM2540C680 BEG0226 07/14/21 07/14/21 mg/L 1Total Dissolved Solids 10.0

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 07/16/21 15:49Denver CO, 80203

Kristin 1 Wellhead

S2

BH03

2107107-03 (Water)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

07/08/21 13:35Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B07/09/21 07/10/21 ug/l BEG01661Benzene 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

07/08/21 13:35Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-17393.5 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-17098.1 %Surrogate: Toluene-d8

"" " "21-167100 %Surrogate: 4-Bromofluorobenzene

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 07/16/21 15:49Denver CO, 80203

Kristin 1 Wellhead

S2

BH04

2107107-04 (Water)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

07/08/21 13:50Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B07/09/21 07/10/21 ug/l BEG01661Benzene 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

07/08/21 13:50Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-17396.2 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-17099.1 %Surrogate: Toluene-d8

"" " "21-16798.2 %Surrogate: 4-Bromofluorobenzene

Anions by EPA Method 300.0

07/08/21 13:50Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.0145 BEG0236 07/14/21 07/15/21 mg/L 200Chloride 12.0

"610 " " "" "Sulfate 60.0

Total Dissolved Solids by SM2540C

07/08/21 13:50Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

SM2540C864 BEG0226 07/14/21 07/14/21 mg/L 1Total Dissolved Solids 10.0

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 07/16/21 15:49Denver CO, 80203

Kristin 1 Wellhead

S2

BH05

2107107-05 (Water)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

07/08/21 14:02Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B07/09/21 07/10/21 ug/l BEG01661Benzene 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

07/08/21 14:02Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-17395.8 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-17098.9 %Surrogate: Toluene-d8

"" " "21-16797.4 %Surrogate: 4-Bromofluorobenzene

Anions by EPA Method 300.0

07/08/21 14:02Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.0139 BEG0236 07/14/21 07/15/21 mg/L 200Chloride 12.0

"572 " " "" "Sulfate 60.0

Total Dissolved Solids by SM2540C

07/08/21 14:02Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

SM2540C658 BEG0226 07/14/21 07/14/21 mg/L 1Total Dissolved Solids 10.0

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 07/16/21 15:49Denver CO, 80203

Kristin 1 Wellhead

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 BEG0166 - EPA 5030 Water MS

Blank (BEG0166-BLK1) Prepared: 07/09/21  Analyzed: 07/10/21 

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 91.912.2

" 13.3 20-170Surrogate: Toluene-d8 98.213.1

" 13.3 21-167Surrogate: 4-Bromofluorobenzene 99.713.3

LCS (BEG0166-BS1) Prepared: 07/09/21  Analyzed: 07/10/21 

Benzene ug/l41.9 1.0 41.7 51-132100

Toluene "41.0 1.0 41.7 51-13898.5

Ethylbenzene "41.2 1.0 41.7 58-14698.9

m,p-Xylene "81.6 2.0 83.3 57-14497.9

o-Xylene "39.9 1.0 41.7 53-14695.7

Naphthalene "36.6 1.0 41.7 70-13087.8

1,2,4-Trimethylbenzene "34.6 1.0 41.7 70-13083.1

1,3,5-Trimethylbenzene "42.5 1.0 41.7 70-130102

" 13.3 23-173Surrogate: 1,2-Dichloroethane-d4 95.812.8

" 13.3 20-170Surrogate: Toluene-d8 10113.4

" 13.3 21-167Surrogate: 4-Bromofluorobenzene 97.813.0

Matrix Spike (BEG0166-MS1) Prepared: 07/09/21  Analyzed: 07/10/21 Source: 2107042-01

Benzene ug/l41.8 1.0 41.7 ND 34-141100

Toluene "42.0 1.0 41.7 ND 27-151101

Ethylbenzene "42.7 1.0 41.7 ND 29-160102

m,p-Xylene "84.3 2.0 83.3 ND 20-166101

o-Xylene "40.5 1.0 41.7 ND 33-15997.2

Naphthalene "42.2 1.0 41.7 6.40 70-13085.8

1,2,4-Trimethylbenzene "36.1 1.0 41.7 ND 70-13086.7

1,3,5-Trimethylbenzene "44.4 1.0 41.7 ND 70-130107

" 13.3 23-173Surrogate: 1,2-Dichloroethane-d4 96.812.9

" 13.3 20-170Surrogate: Toluene-d8 99.813.3

" 13.3 21-167Surrogate: 4-Bromofluorobenzene 98.313.1

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 07/16/21 15:49Denver CO, 80203

Kristin 1 Wellhead

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 BEG0166 - EPA 5030 Water MS

Matrix Spike Dup (BEG0166-MSD1) Prepared: 07/09/21  Analyzed: 07/10/21 Source: 2107042-01

Benzene ug/l41.8 1.0 41.7 ND 3034-141100 0.120

Toluene "41.4 1.0 41.7 ND 3027-15199.3 1.49

Ethylbenzene "43.1 1.0 41.7 ND 3029-160103 0.910

m,p-Xylene "86.2 2.0 83.3 ND 3020-166103 2.21

o-Xylene "42.0 1.0 41.7 ND 3033-159101 3.61

Naphthalene "44.1 1.0 41.7 6.40 3070-13090.4 4.43

1,2,4-Trimethylbenzene "36.3 1.0 41.7 ND 3070-13087.0 0.359

1,3,5-Trimethylbenzene "44.6 1.0 41.7 ND 3070-130107 0.382

" 13.3 23-173Surrogate: 1,2-Dichloroethane-d4 94.712.6

" 13.3 20-170Surrogate: Toluene-d8 96.812.9

" 13.3 21-167Surrogate: 4-Bromofluorobenzene 99.013.2

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 07/16/21 15:49Denver CO, 80203

Kristin 1 Wellhead

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 BEG0236 - General Preparation

Blank (BEG0236-BLK1) Prepared: 07/14/21  Analyzed: 07/15/21 

Chloride mg/LND 0.0600

Sulfate "ND 0.300

LCS (BEG0236-BS1) Prepared: 07/14/21  Analyzed: 07/15/21 

Chloride mg/L3.22 0.0600 3.00 90-110108

Sulfate "16.1 0.300 15.0 90-110108

Duplicate (BEG0236-DUP1) Prepared: 07/14/21  Analyzed: 07/15/21 Source: 2107107-02

Chloride mg/L91.6 12.0 98.2 206.95

Sulfate "551 60.0 582 205.43

Matrix Spike (BEG0236-MS1) Prepared: 07/14/21  Analyzed: 07/15/21 Source: 2107107-02

Chloride mg/L663 12.0 600 98.2 80-12094.1

Sulfate "3600 60.0 3000 582 80-120101

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 07/16/21 15:49Denver CO, 80203

Kristin 1 Wellhead

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Dissolved Solids by SM2540C - Quality Control

Summit Scientific

Batch BEG0226 - General Preparation

Blank (BEG0226-BLK1) Prepared & Analyzed: 07/14/21 

Total Dissolved Solids mg/LND 10.0

Duplicate (BEG0226-DUP1) Prepared & Analyzed: 07/14/21 Source: 2107107-02

Total Dissolved Solids mg/L681 10.0 680 200.0588

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.
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 07/16/21 15:49Denver CO, 80203

Kristin 1 Wellhead

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



Attachment B
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