
 
Nicholson GeoSolutions LLC 

3433 East Lake Drive 
Centennial, CO  80121 

 
 
June 1, 2021 

 
Mr. Jon Armstrong 
Berry Petroleum Company 
5201 Truxtun Avenue #100 
Bakersfield, CA  90399 
 
Subject: F-01 Landfarm Final Discrete Sampling Results 
 
Dear Jon: 
 
Nicholson GeoSolutions LLC conducted final discrete soil sampling of the landfarm on the F-01 
well pad in the Garden Gulch area, Garfield County, Colorado on May 14th, 2021.  The sampling 
was conducted in accordance with the new COGCC Series 900 Rules that are in effect as of 
January 15, 2021 and discussions with COGCC personnel.   
 
This landfarm has been extensively tilled and some portions were passed under the older Rules. 
The final remnant of the original landfarm contained an estimated 840 cubic yards of material 
and averaged about 6 inches deep at the time of sampling. Two discrete soil samples were 
collected.  The locations of the samples are shown on Figure 1.   
 
One sample was analyzed for PAHs only (the only remaining COCs in the landfarm soil) and 
one sample was analyzed for the entire Table 915-1 list of parameters to demonstrate compliance 
with the new Rules. The Table 915-1 list includes Total Volatile Petroleum Hydrocarbons 
(TVPH – gasoline range), Total Extractable Petroleum Hydrocarbons (TEPH – diesel and motor 
oil range), BTEX (benzene, toluene, ethylbenzene, and xylenes), sodium adsorption ratio (SAR), 
pH, conductivity, metals, PAHs, and selected VOCs (1,2,4-trimethylbenzene, 1,3,5-
trimethylbenzene, and naphthalene).     
 
Table 1 provides a summary of the analytical results for the two samples.  The laboratory report 
is contained in Appendix A.  All results were below the Table 915-1 standards except for arsenic.  
Arsenic was reported at 5.73 mg/kg, within the range of natural background concentrations for 
the Garden Gulch area (Nicholson 2014). 
 
Based on the sample results, remediation of the F-01 landfarm is now complete. Since SAR pH, 
and conductivity values are below the Table 915-1 standards, this material does not need to be 
buried and can be used for general site purposes pending COGCC approval.   
 



 
 
Nicholson GeoSolutions LLC 
 

 
 
David K. Nicholson, P.G. 
Principal Geologist 
 
Reference 
 
Nicholson GeoSolutions LLC, 2014, Analysis of Background Arsenic Concentrations for the 
Garden Gulch, Old Mountain, and Long Ridge Areas, Garfield County, Colorado.  Prepared for 
Berry Petroleum Company, February 24, 2014 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Table 1  F-01 Landfarm Sample Results – May 14, 2021 

Parameter 
 Sample ID 

Table 915-1 
Standards F01-1 F01-2 

Contaminants of Concern
TVPH – gasoline range 

5001 
NA 0.113

TEPH – diesel/motor oil range NA 153.1
Soil Suitability for Reclamation 

sp. conductance (mmhos/cm) <4 NA 0.339
SAR (ratio) <6 NA 1.70
pH (standard units) 6-8.3 NA 8.00
boron (hot water extract) 2.0 NA 0.285

Organic Compounds in Soils
benzene  1.2 NA <0.001
toluene 490 NA <0.005
ethylbenzene  5.8 NA <0.0025
xylenes 58 NA 0.00958
1,2,4-trimethylbenzene 30 NA <0.005
1,3,5-trimethylbenzene 27 NA <0.005
acenaphthene 360 <0.006 <0.006
anthracene 1800 <0.006 <0.006 
benzo(a)anthracene 1.1 0.0177 0.0187
benzo(b)flouranthene 1.1 0.0488 0.0565
benzo(k)flouranthene 11 0.0124 0.0139
benzo(a)pyrene 0.11 0.0181 0.0204
chrysene 110 0.0238 0.0259
dibenz(a,h)anthracene 0.11 0.00712 0.00798
fluoranthene 240 0.0226 0.023
flourene 240 <0.006 <0.006
indeno(1,2,3-cd)pyrene 1.1 0.0283 0.0324
1-methylnaphthalene 18 0.096 0.0622
2-methylnaphthalene 24 0.154 0.103
naphthalene 2 0.0769 0.054
pyrene 180 0.022 0.0216

Metals in Soils
arsenic 0.68 NA 5.73 
barium 15,000 NA 290
cadmium 71 NA <0.5
chromium VI 0.3 NA <2
copper 3,100 NA 24.6
lead 400 NA 15.8
nickel 1,500 NA 21.5
selenium 390 NA <2
silver 390 NA <1
zinc 23,000 NA 59.1
1The standard is 500 for the combined total of TVPH and TEPH    NA = not analyzed 
Values in bold type exceed standards 
All units and standards in mg/kg except where indicated 
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abV�cZfgcZfg�aX\X̀d
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�cZd̂èÆV�cZfg
ÆVÇ�cZfgÇXềX]_
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