
 
 

PDC Energy, Inc. 
Third Quarter 2022 Groundwater Monitoring Summary 

 
September 27, 2022 
 
Former LH Miller Unit 1 Tank Battery 
NWNW Section 25 T4N R66W 
Remediation # 16033 
 
This groundwater monitoring summary has been prepared by Tasman, Inc. for the former LH Miller Unit 

1 Tank Battery.  

Site History and Background 

On January 6, 2021, a historic hydrocarbon release was discovered beneath a buried produced water 

vessel during ACM abatement activities. Following the discovery, mitigation activities were initiated and 

between January 6 and January 13, 2021, approximately 360 cubic yards of impacted material were 

removed from the former excavation. During excavation activities, groundwater was encountered at 

approximately 6 feet below ground surface (bgs). On April 9, 2021, five monitoring wells (BH01-BH05) 

were installed within and adjacent to the former excavation extent to confirm the absence of dissolved 

phase hydrocarbon impacts. Per the approved Supplemental Form 27 (Document No. 403014370), 

organic compounds were removed from the sampling and analysis plan following the first quarter 2022 

groundwater monitoring event. 

Groundwater Monitoring Activities 

On August 8, 2022, groundwater monitoring was conducted at all five monitoring wells (BH01 – BH05). 

Five groundwater samples were submitted to Summit Scientific Laboratories for analysis of chloride and 

sulfate anions by EPA Method 300.0, and total dissolved solids (TDS) by Method SM 2540C.  

Third quarter 2022 analytical results indicated that sulfate anion concentrations were in exceedance of 

the applicable COGCC Table 915-1 groundwater standards and above 1.25x the background 

concentrations of the cross-gradient monitoring wells (BH02 and BH04) in monitoring well BH05. TDS and 

chloride anion concentrations were in compliance with the applicable regulatory standards or within 1.25x 

the background concentrations in all five monitoring well locations. Sample locations and corresponding 

analytical results are illustrated on Figure 1. Groundwater elevation data is illustrated on Figure 2. 

Groundwater analytical results are summarized in Table 1. The laboratory analytical report is included as 

Attachment A.  

 

 



 
 

 

Current Remediation Activities and Path Forward 

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

second quarter 2021 and will remain the selected remediation strategy through the fourth quarter 2022. 

Fourth quarter 2022 groundwater sampling will be conducted in November 2022.  
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BH01

BH03

BH02

BH04

BH05

Compound (mg/L) 5/13/2022 8/8/2022

Chloride 233 220

Sul fate 235 376

TDS 1,240 1,080

Depth to Water     

(ft. bgs)
4.13 2.59

BH01

Compound (mg/L) 5/13/2022 8/8/2022

Chloride 190 313

Sul fate 173 444

TDS 1,010 1,470

Depth to Water     

(ft. bgs)
3.42 2.00

BH02

Compound (mg/L) 5/13/2022 8/8/2022

Chloride 209 194

Sul fate 197 316

TDS 1,130 1,050

Depth to Water     

(ft. bgs)
3.64 2.13

BH03

Compound (mg/L) 5/13/2022 8/8/2022

Chloride 230 243

Sul fate 221 396

TDS 1,260 1,170

Depth to Water     

(ft. bgs)
4.61 3.01

BH04

Compound (mg/L) 5/13/2022 8/8/2022

Chloride 263 289

Sul fate 604 790

TDS 1,730 1,640

Depth to Water     

(ft. bgs)
3.82 2.89

BH05
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* - Well not used for contouring purposes 

due to anomalous values
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Monitoring Well Location

(Collected via Trimble GPS)

Excavation Extent

Groundwater Flow Direction (3Q22)

Excavation Groundwater Sample 

Location

4741.58 Groundwater Elevation (ft. AMSL)

4743.80
BH01

4743.87

BH02

4743.51

BH04

4743.58

BH03

4743.17

4743.60

4743.40

4743.20

BH05*

4742.99



TABLE 1

FORMER LH MILLER UNIT 1 TANK BATTERY

GROUNDWATER ANALYTICAL RESULTS SUMMARY TABLE

INORGANIC PARAMETERS

Sample ID Date Sampled
TDS

(unit)

Chloride Ion

(mg/L)

Sulfate Ion

(mg/L)

Depth to 

Water (2)

 (ft.)

Groundwater 

Elevation

 (ft. AMSL)

<1.25 x BCKG
250 or

<1.25 x BCKG

250 or

<1.25 x BCKG
- -

BH01 5/27/2021 1,020 120 122 4.17 4742.29

BH01 8/26/2021 1,020 159 286 1.51 4744.95

BH01 11/17/2021 1,140 228 340 3.26 4743.20

BH01 2/28/2022 1,060 197 191 3.91 4742.55

BH01 5/13/2022 1,240 233 235 4.13 4742.33

BH01 8/8/2022 1,080 220 376 2.59 4743.87

BH02 8/26/2021 1,020 163 241 1.00 4744.51

BH02 11/17/2021 974 217 242 2.61 4742.90

BH02 2/28/2022 938 175 189 3.29 4742.22

BH02 5/13/2022 1,010 190 173 3.42 4742.09

BH02 8/8/2022 1,470 313 444 2.00 4743.51

BH03 5/27/2021 957 112 118 3.72 4741.58

BH03 8/26/2021 933 155 246 1.03 4744.27

BH03 11/17/2021 1070 239 332 2.79 4742.51

BH03 2/28/2022 984 158 146 3.49 4741.81

BH03 5/13/2022 1,130 209 197 3.64 4741.66

BH03 8/8/2022 1,050 194 316 2.13 4743.17

BH04 5/27/2021 1,090 134 147 4.69 4741.90

BH04 8/26/2021 1,060 182 316 1.84 4744.75

BH04 11/17/2021 1,170 293 392 3.74 4742.85

BH04 2/28/2022 1,100 208 231 4.49 4742.10

BH04 5/13/2022 1,260 230 221 4.61 4741.98

BH04 8/8/2022 1,170 243 396 3.01 4743.58

BH05 5/27/2021 1,310 251 1,090 4.14 4741.74

BH05 8/26/2021 1,970 299 1,240 1.98 4743.90

BH05 11/17/2021 1,990 413 1,370 3.00 4742.88

BH05 2/28/2022 1,400 233 590 3.70 4742.18

BH05 5/13/2022 1,730 263 604 3.82 4742.06

BH05 8/8/2022 1,640 289 790 2.89 4742.99

COGCC Table 915-1 

Groundwater Standard (mg/L) (1)



TABLE 1

FORMER LH MILLER UNIT 1 TANK BATTERY

GROUNDWATER ANALYTICAL RESULTS SUMMARY TABLE

INORGANIC PARAMETERS

Sample ID Date Sampled
TDS

(unit)

Chloride Ion

(mg/L)

Sulfate Ion

(mg/L)

Depth to 

Water (2)

 (ft.)

Groundwater 

Elevation

 (ft. AMSL)

<1.25 x BCKG
250 or

<1.25 x BCKG

250 or

<1.25 x BCKG
- -

COGCC Table 915-1 

Groundwater Standard (mg/L) (1)

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.

ft. = Feet

AMSL = Above Mean Sea Level

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

= Cross-gradient well locations used for background concentration.

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. 



 

 

 

 

 

 

Attachment A 



Summit Scientific
303.277.9310 

4653 Table Mountain Drive,  Golden, Colorado  80403

PDC Energy

RE: LH Miller Unit 1

Denver, CO 80203

1775 Sherman St. STE. 3000

Mark Longhurst

Mikayla Axtell For Paul Shrewsbury

President

Enclosed are the results of analyses for samples received by Summit Scientific on 08/08/22 17:43. If you have any 

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

Sincerely, 

August 15, 2022

2208110Work Order #



Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 08/15/22 14:03Denver CO, 80203

LH Miller Unit 1

S2

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

BH01 2208110-01 Water 08/08/22 12:12 08/08/22 17:43

BH02 2208110-02 Water 08/08/22 12:05 08/08/22 17:43

BH03 2208110-03 Water 08/08/22 12:24 08/08/22 17:43

BH04 2208110-04 Water 08/08/22 12:32 08/08/22 17:43

BH05 2208110-05 Water 08/08/22 12:36 08/08/22 17:43

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 08/15/22 14:03Denver CO, 80203

LH Miller Unit 1

S2

BH01

2208110-01 (Water)

Summit Scientific

Anions by EPA Method 300.0

08/08/22 12:12Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.0220 BFH0274 08/12/22 08/12/22 mg/L 200Chloride 12.0

"376 " " "" "Sulfate 60.0

Total Dissolved Solids by SM2540C

08/08/22 12:12Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

SM2540C1080 BFH0197 08/09/22 08/09/22 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 08/15/22 14:03Denver CO, 80203

LH Miller Unit 1

S2

BH02

2208110-02 (Water)

Summit Scientific

Anions by EPA Method 300.0

08/08/22 12:05Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.0313 BFH0274 08/12/22 08/12/22 mg/L 200Chloride 12.0

"444 " " "" "Sulfate 60.0

Total Dissolved Solids by SM2540C

08/08/22 12:05Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

SM2540C1470 BFH0197 08/09/22 08/09/22 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 08/15/22 14:03Denver CO, 80203

LH Miller Unit 1

S2

BH03

2208110-03 (Water)

Summit Scientific

Anions by EPA Method 300.0

08/08/22 12:24Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.0194 BFH0274 08/12/22 08/12/22 mg/L 200Chloride 12.0

"316 " " "" "Sulfate 60.0

Total Dissolved Solids by SM2540C

08/08/22 12:24Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

SM2540C1050 BFH0197 08/09/22 08/09/22 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 08/15/22 14:03Denver CO, 80203

LH Miller Unit 1

S2

BH04

2208110-04 (Water)

Summit Scientific

Anions by EPA Method 300.0

08/08/22 12:32Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.0243 BFH0274 08/12/22 08/12/22 mg/L 200Chloride 12.0

"396 " " "" "Sulfate 60.0

Total Dissolved Solids by SM2540C

08/08/22 12:32Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

SM2540C1170 BFH0197 08/09/22 08/09/22 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 08/15/22 14:03Denver CO, 80203

LH Miller Unit 1

S2

BH05

2208110-05 (Water)

Summit Scientific

Anions by EPA Method 300.0

08/08/22 12:36Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.0289 BFH0274 08/12/22 08/12/22 mg/L 200Chloride 12.0

"790 " " "" "Sulfate 60.0

Total Dissolved Solids by SM2540C

08/08/22 12:36Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

SM2540C1640 BFH0197 08/09/22 08/09/22 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 08/15/22 14:03Denver CO, 80203

LH Miller Unit 1

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 BFH0274 - General Preparation

Blank (BFH0274-BLK1) Prepared & Analyzed: 08/12/22 

Chloride mg/LND 0.0600

Sulfate "ND 0.300

LCS (BFH0274-BS1) Prepared & Analyzed: 08/12/22 

Chloride mg/L3.10 0.0600 3.00 90-110103

Sulfate "16.3 0.300 15.0 90-110108

Duplicate (BFH0274-DUP1) Prepared & Analyzed: 08/12/22 Source: 2208109-01

Chloride mg/L199 12.0 194 202.65

Sulfate "288 60.0 282 202.17

Matrix Spike (BFH0274-MS1) Prepared & Analyzed: 08/12/22 Source: 2208109-01

Chloride mg/L847 12.0 600 194 80-120109

Sulfate "3700 60.0 3000 282 80-120114

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 08/15/22 14:03Denver CO, 80203

LH Miller Unit 1

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 BFH0197 - General Preparation

Blank (BFH0197-BLK1) Prepared & Analyzed: 08/09/22 

Total Dissolved Solids mg/LND 10.0

Duplicate (BFH0197-DUP1) Prepared & Analyzed: 08/09/22 Source: 2208021-01

Total Dissolved Solids mg/L1370 10.0 1270 207.35

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 08/15/22 14:03Denver CO, 80203

LH Miller Unit 1

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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