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NOBLE ENERGY INC. 
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LOCATION #327969, REMEDIATION #18876 

 

 

1.0 INTRODUCTION 

The purpose of this document is to present information collected during the multi-day 

excavation of petroleum impacted soil at the UPRC #27-9F tank battery site in Weld 

County, Colorado.  This excavation project was completed on January 10, 2023.    

2.0 BACKGROUND INFORMATION 

2.1 Site Location 

The UPRC #27-9F tank battery is located approximately one mile east of Gilcrest, 

Colorado in Weld County as shown on Figure 1. The site is located in a rural and 

agricultural area approximately 0.5 miles north of the intersection of County Road 33 and 

County Road 40. The location is further described as the NE ¼ of the SE ¼ of Section 27, 

Township 4N, Range 66W.   

   

2.2 Site History 

The site consists of the former tank battery for the UPRC #27-9F natural gas well. The 

UPRC #27-9F well was drilled in 1992 to a depth of approximately 7,378 feet. 

 

Impacted soil and groundwater were identified by Eagle Environmental Consulting, Inc. 

(Eagle) at the former tank battery location following the facility’s abandonment, in 

January 2022. In March 2022 the site was transferred to Fremont Environmental, Inc. 

(Fremont) and a site investigation to determine the magnitude and extent of impacts at 
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the former UPRC #27-9F tank battery location was undertaken. Subsequently, soil 

impacts were removed via excavation. 

3.0 FIELD ACTIVITIES 

3.1 Soil Sampling and Analysis  

Soil remediation efforts consisted of a multi-day excavation and removal of petroleum 

impacted soil directly beneath, and adjacent to the former produced water vault (PWV). 

The excavation extent measured approximately 45 feet x 50 feet, with a maximum depth 

of six feet below ground surface (bgs). Generally, the soil consisted of silty-sand 

extending to a maximum depth of six feet bgs. Groundwater flowed into the excavation 

at approximately six feet bgs limiting the vertical extent of the excavation. The excavation 

extent is illustrated on Figure 2.  

 

The multi-day excavation was completed at the UPRC #27-9F tank battery on January 10, 

2023. Soil samples were collected as grab samples from the excavation sidewalls at five 

feet bgs, and two groundwater samples were collected from the excavation floor at six 

feet bgs.  

 

The soil samples were analyzed by Summit Scientific, Inc. in Golden, Colorado for 

benzene, toluene, ethylbenzene and total xylenes (BTEX), naphthalene, 1,2,4-

trimethylbenzene, 1,3,5-trimethylbenzene (TMB), total petroleum hydrocarbons – 

gasoline range organics (TPH-GRO) by EPA method 8260B, TPH – diesel range organics 

(TPH-DRO), extended range organics (TPH-ORO) by EPA method 8015, polycyclic 

aromatic hydrocarbons (PAH) acenaphthene, anthracene, benzo (a) anthracene, benzo (a) 

pyrene, benzo (b) fluoranthene, chrysene, dibenz (a,h) anthracene, fluoranthene, 

fluorene, indeno (1,2,3-cd) pyrene, pyrene, 1-methylnaphthalene, 2-methylnaphthalene 

by EPA method 8270D, specific conductance (EC) by EPA Method 120.1 saturated paste 

extraction, saturated paste extraction of soluble nutrients by EPA method 6020/USDA60 
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6(2) for calculated analysis of sodium absorption ratio (SAR), pH by saturated paste 

extraction APHA/ASTM/EPA methods, total metals by EPA method 6020B, and 

hexavalent chromium by EPA method 7196.  The laboratory reports and chain-of-custody 

documentation are included in Appendix B.  

 

A summary of the soil laboratory data is included in Tables 1 through 4. The laboratory 

analyses indicate that all samples achieved COGCC Table 915-1 Protection of 

Groundwater Soil Screening Levels (PGSSLs) for organic petroleum constituents. 

However, several soil samples exceeded Table 915-1 PGSSLs for metals. 

 

All 12 samples collected from the excavation exceeded COGCC Table 915-1 Residential 

Soil Screening Levels (RSSLs) for arsenic, seven of the 12 samples exceeded the PGSSLs 

for barium, and 10 of the 12 samples exceeded the PGSSLs for selenium. Three local 

background samples collected to the north and south of the UPRC #27-9F tank battery in 

native soil at five-and-six feet bgs also exceeded the COGCC Table 915-1 standards for 

arsenic and selenium. Therefore, it is proposed that these elevated concentrations of 

arsenic and selenium be attributed to native soil conditions.  

 

A total of approximately 798 tons (~ 570 cubic yards) of petroleum impacted soil was 

removed from location via excavation by 4X Industrial, LLC. Impacted soil was disposed 

of at Buffalo Ridge Landfill in Keenesburg, Colorado as non-hazardous waste. The 

excavation was backfilled using clean imported fill. 

 

3.2 Groundwater Sampling and Analysis 

Groundwater flowed into the bottom of the excavation limiting the vertical extent of soil 

removed within the saturated zone. Two groundwater samples (GW01 & GW02) were 

collected from the excavation floor. The groundwater samples were submitted to Summit 
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Scientific, Inc. for the analyses of organic petroleum constituents benzene, toluene, 

ethylbenzene, xylenes (BTEX), 1,2,4-trimethylbenzene; 1,3,5-trimethylbenzene and 

naphthalene by EPA Method 8260B. A copy of the laboratory’s report is presented in 

Appendix B. 

 

Both groundwater samples collected achieved the COGCC Table 915-1 standards for all 

organic petroleum constituents analyzed. The groundwater chemistry is shown on Figure 

4 and the analytical data are summarized in Table 5.  

 

4.0 DISCUSSION 

As demonstrated by the soil sampling, petroleum impacted soil was removed from the 

UPRC #27-9F tank battery by excavation. This was confirmed by analysis of soil and 

groundwater samples collected within the excavation at and adjacent to the former UPRC 

#27-9F PWV. Approximately 570 cubic yards of impacted soil were removed and 

transported to the Buffalo Ridge Landfill in Keenesburg, Colorado. The soil and 

groundwater data are illustrated and summarized in the attached tables and figures.  

 

Concentrations of metals in soil, greater than the COGCC Table 915-1 standards for 

arsenic, selenium, and barium remain in situ following the excavation’s completion. 

Arsenic and selenium concentrations are proposed to be attributed to native soil 

conditions based on background samples collected from native soils surrounding the site. 

Analysis of dissolved barium will be added to the existing groundwater monitoring plan 

since a potential for communication with groundwater exists between soils exceeding the 

COGCC Table 915-1 PGSSLs for barium at five feet bgs. After four consecutive quarters 

of COGCC Table 915-1 compliant groundwater concentrations are achieved a no further 

action designation will be requested from the COGCC. 
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5.0 REMARKS 

The discussion and conclusions contained in this report represent our professional 

opinions.  These opinions are based on currently available information and are arrived at 

in accordance with currently accepted hydrogeologic and engineering practices at this time 

and location.  Other than this, no warranty is implied or intended. 

This report was prepared by FREMONT ENVIRONMENTAL INC. 

Prepared By: 

      3/28/23 

____________________________________ Date____________________ 

Jeff T. Griggs 

Geologist  

 

Reviewed by: 

 

      3/28/23 

________________________________________ Date____________________ 

Ethan D. Black, P.G. 

Geologist 



 
 
 
 
 
 
 
 

TABLES 
 



1.2 490 5.8 58 30 27 2

0.0026 0.69 0.78 9.9 0.0081 0.0087 0.0038

N01@5.0' 9/6/2022 5 <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <0.050 <50 <50
E01@5.0' 9/6/2022 5 <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <0.050 <50 <50
N02@5.0' 9/7/2022 5 <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <0.050 <50 <50
W01@5.0' 9/7/2022 5 0.060 <0.0050 0.17 0.94 0.47 0.41 0.014 9.5 <50 <50
W02@5.0' 9/8/2022 5 0.025 <0.0050 0.25 3.2 0.63 0.59 0.025 57 <50 <50
S01@5.0' 9/8/2022 5 <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <0.050 <50 <50
S02@5.0' 9/9/2022 5 <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <0.050 <50 <50
E02@5.0' 9/9/2022 5 <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <0.050 <50 <50
W03@5.0' 1/9/2023 5 <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <0.050 <50 <50
N03@5.0' 1/9/2023 5 <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <0.050 <50 <50
W04@5.0' 1/10/2023 5 <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <0.050 <50 <50
S03@5.0' 1/10/2023 5 <0.0020 <0.0050 <0.0050 <0.010 <0.0050 <0.0050 <0.0038 <0.050 <50 <50

Bold faced values exceed the COGCC Table 915 1 concentrations

* Summation of GRO+DRO+ORO must be less than 500 mg/kg
Red & blue highlighted 915 1 Limits indicate the referenced soil screening level (SSL)

COGCC Table 915 1 Limits (Protection of Groundwater SSL)

COGCC Table 915 1 Limits (Residential SSL)

Ethyl Benzene
(mg/kg)

Xylenes
(mg/kg)

1,2,4
Trimethyl
Benzene
(mg/kg)

1,3,5
Trimethyl
Benzene
(mg/kg)Sample ID Sample Date Depth (ft)

Naphthalene
(mg/kg)

500

TPH GRO
(mg/kg)

TPH DRO
(mg/kg)

TPH ORO
(mg/kg)

500

TABLE 1
SUMMARY OF VOLATILE ORGANIC SOIL CHEMISTRY DATA

NOBLE ENERGY INC.
UPRC #27 9F, WELD COUNTY, COLORADO

FREMONT PROJECT NO. C022 025

Benzene
(mg/kg)

Toluene
(mg/kg)



360 1800 1.1 0.11 1.1 11 110 0.11 240 240 1.1 180 18 24

0.55 5.8 0.011 0.24 0.3 2.9 9 0.096 8.9 0.54 0.98 1.3 0.006 0.019

N01@5.0' 9/6/2022 5 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

E01@5.0' 9/6/2022 5 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

N02@5.0' 9/7/2022 5 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

W01@5.0' 9/7/2022 5 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 0.0133 0.0441
W02@5.0' 9/8/2022 5 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 0.00791 0.0319
S01@5.0' 9/8/2022 5 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

S02@5.0' 9/9/2022 5 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

E02@5.0' 9/9/2022 5 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

W03@5.0' 1/9/2023 5 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

N03@5.0' 1/9/2023 5 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

W04@5.0' 1/10/2023 5 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500

S03@5.0' 1/10/2023 5 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500
Bold faced values exceed the COGCC Table 915 1 concentrations

COGCC Table 915 1 Limits (Protection of Groundwater SSL)

Red & blue highlighted 915 1 Limits indicate the referenced soil screening level (SSL)

Pyrene
(mg/kg)

1 Methyl
Naphthalene

(mg/kg)

Benzo (k)
Fluoranthene

(mg/kg)
Fluoranthene

(mg/kg)
Fluorene
(mg/kg)

Indeno (1,2,3
cd) Pyrene
(mg/kg)

2 Methyl
Naphthalene

(mg/kg)
COGCC Table 915 1 Limits (Residential SSL)

Anthracene
(mg/kg)

Benzo (a)
Anthracene

(mg/kg)

Benzo (a)
Pyrene
(mg/kg)

Benzo (b)
Fluoranthene

(mg/kg)
Chrysene
(mg/kg)

Dibenzo (a,h)
Anthracene

(mg/kg)

TABLE 2
SUMMARY OF POLYCYCLIC AROMATIC HYDROCARBON SOIL CHEMISTRY DATA

NOBLE ENERGY INC.
UPRC #27 9F, WELD COUNTY, COLORADO

FREMONT PROJECT NO. C022 025

Sample ID Sample Date Depth (ft)
Acenaphthene

(mg/kg)



6 8.3 <4 <6 2

N01@5.0' 9/6/2022 5 7.71 0.481 1.35 0.192
E01@5.0' 9/6/2022 5 7.47 0.891 1.25 0.183
N02@5.0' 9/7/2022 5 7.63 0.757 1.58 0.115
W01@5.0' 9/7/2022 5 7.60 0.514 1.51 0.171
W02@5.0' 9/8/2022 5 7.74 0.667 2.06 0.227
S01@5.0' 9/8/2022 5 7.68 1.29 1.62 0.144
S02@5.0' 9/9/2022 5 7.16 0.576 0.980 0.219
E02@5.0' 9/9/2022 5 6.64 0.994 1.21 0.243
W03@5.0' 1/9/2023 5 7.19 0.789 2.36 0.214
N03@5.0' 1/9/2023 5 7.51 1.00 3.50 0.200
W04@5.0' 1/10/2023 5 7.53 1.18 4.24 0.697
S03@5.0' 1/10/2023 5 7.88 0.385 1.25 0.254

BKG01@5.0' 1/27/2023 5 7.59 1.01 2.35 0.123
BKG N 6ft 02/27/2023 6 8.00 0.518 2.84 0.191
BKG S 6ft 02/27/2023 6 8.13 0.41 1.85 0.22

Local Background Sample (BKG01@5.0')

COGCC Table 915 1 Soil Suitability Limits

Yellow highlighted 915 1 Limits indicate the referenced soil screening level (SSL)
Bold faced values exceed the COGCC Table 915 1 concentrations

pH SAR Boron (mg/L)Sample ID Sample Date Depth (ft)
EC

(mmhos/cm)

TABLE 3
SUMMARY OF INORGANICS IN SOIL CHEMITRY DATA

NOBLE ENERGY INC.
UPRC #27 9F, WELD COUNTY, COLORADO

FREMONT PROJECT NO. C022 025



0.68 15000 71 0.3 3100 400 1500 390 390 23000

0.29 82 0.38 0.00067 46 14 26 0.26 0.8 370

N01@5.0' 9/6/2022 5 1.62 71.8 <0.238 <0.30 7.22 6.46 6.54 0.688 0.0343 32.9
E01@5.0' 9/6/2022 5 1.70 55.8 <0.233 <0.30 6.22 5.18 4.54 0.499 0.0278 23.7
N02@5.0' 9/7/2022 5 1.05 70.6 <0.233 <0.30 5.65 4.72 4.72 0.575 0.0273 26.5
W01@5.0' 9/7/2022 5 1.59 85.5 <0.250 <0.30 7.03 6.45 6.97 0.770 0.0359 37.5
W02@5.0' 9/8/2022 5 2.71 82.8 <0.240 <0.30 9.81 9.64 12.5 1.20 0.0404 39.7
S01@5.0' 9/8/2022 5 2.51 100 <0.243 <0.30 9.21 7.92 10.2 1.25 0.0364 43.2
S02@5.0' 9/9/2022 5 2.95 132 <0.239 <0.30 11.4 8.70 11.0 1.19 0.0398 50.0
E02@5.0' 9/9/2022 5 2.96 103 0.271 <0.30 12.0 10.5 9.64 1.16 0.0699 52.3
W03@5.0' 1/9/2023 5 1.39 66.4 0.176 <0.30 6.56 7.10 6.32 0.501 0.0374 28.4
N03@5.0' 1/9/2023 5 1.71 143 0.410 <0.30 12.0 11.4 10.2 0.754 0.0537 52.9
W04@5.0' 1/10/2023 5 2.08 125 0.416 <0.30 6.20 9.35 5.51 <0.310 0.0305 22.9
S03@5.0' 1/10/2023 5 3.22 54.8 0.212 <0.30 6.16 9.64 6.57 <0.303 0.0308 20.0

BKG01@5.0' 1/27/2023 5 1.48 73.1 0.0599 <0.30 4.39 4.77 4.60 0.377 0.0449 20.3
BKG N 6ft 02/27/2023 6 2.33 59.9 0.159 <0.30 7.41 6.79 6.64 0.491 0.0346 27.9
BKG S 6ft 02/27/2023 6 2.52 42.4 0.0616 <0.30 7.29 8.17 7.76 0.6 0.0189 29.6

NA Not analyzed
Local Background Sample (BKG01@5.0')

COGCC Table 915 1 Limits (Protection of Groundwater SSL)

COGCC Table 915 1 Limits (Residential SSL)

Bold faced values exceed the COGCC Table 915 1 concentrations
Red & blue highlighted 915 1 Limits indicate the referenced soil screening level (SSL)

Silver (mg/kg) Zinc (mg/kg)
Chromium (VI)

(mg/kg)
Barium
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg) Lead (mg/kg) Nickel (mg/kg)

Selenium
(mg/kg)Sample ID Sample Date Depth (ft)

Arsenic
(mg/kg)

TABLE 4
SUMMARY OF METALS IN SOIL CHEMISTRY DATA

NOBLE ENERGY INC.
UPRC #27 9F, WELD COUNTY, COLORADO

FREMONT PROJECT NO. C022 025



5.0 560 700 1400 140 67 67

GW01 9/9/2022 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 N/A N/A N/A N/A

GW02 1/10/2023 <1.0 <1.0 <1.0 5.7 <1.0 7.2 6.6 N/A N/A N/A N/A

Bold face values exceed the COGCC limits
Red highlighted 915 1 Limits indicate the referenced groundwater screening level

NA Not Analyzed
NP No measureable LNAPL

TOC Elevation
(ft)

Depth to
Groundwater

(ft)

Groundwater
Elevation

(ft)

TABLE 5
SUMMARY OF GROUNDWATER ORGANIC CHEMISTRY DATA

NOBLE ENERGY INC.
UPRC #27 9F, WELD COUNTY, COLORADO

FREMONT PROJECT NO. C022 025

Naphthalene
( g/L)

COGCC Table 915 1 Limits

Benzene
( g/L) Toluene ( g/L)

Ethyl Benzene
( g/L)Sample ID Sample Date Xylenes ( g/L)

1,2,4
Trimethyl
Benzene
( g/L)

1,3,5
Trimethyl
Benzene
( g/L)

LNAPL
Thickness

(ft)
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PHOTO LOG 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



#1M - UPRC #27-9F - Local Background Sample - BKG01@5.0' - No Impacts Noted - PID 0.0ppm



#1N - UPRC #27-9F - Local Background Sample Depth - BKG01@5.0'



#1C - UPRC #27-9F - North Sidewall of Excavation - N03@5.0' - No Impacts Noted - PID 0.2ppm



#1D - UPRC #27-9F - South Sidewall of Excavation - S01@5.0' - No Impacts Noted - PID 1.2ppm



#1E - UPRC #27-9F - South Sidewall of Excavation - S03@5.0' - No Impacts Noted - PID 0.2ppm



#1F - UPRC #27-9F - East Sidewall of Excavation - E01@5.0' - No Impacts Noted - PID 3.5ppm



#1G - UPRC #27-9F - West Sidewall of Excavation - W01@5.0' - Staining and Odor Present - PID 213.5ppm



#1H - UPRC #27-9F - West Sidewall of Excavation - W02@5.0' - Staining and Odor Present - PID 673.1ppm



#1I - UPRC #27-9F - West Sidewall of Excavation - W03@5.0' - No Impacts Noted - PID 0.3ppm



#1J - UPRC #27-9F - West Sidewall of Excavation - W04@5.0' - No Impacts Noted - PID 0.0ppm



#1K - UPRC #27-9F - Groundwater Sample - GW01 - Slight Odor - No Sheen



#1L- UPRC #27-9F - Groundwater Sample - GW02 - Slight Odor - No Sheen



#1M - UPRC #27-9F - Local Background Sample - BKG01@5.0' - No Impacts Noted - PID 0.0ppm



#1N - UPRC #27-9F - Local Background Sample Depth - BKG01@5.0'
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LABORATORY DOCUMENTATION
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