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Blair Rollins 
Environmental Specialist 
Caerus Oil & Gas LLC (Operator #: 10456) 
brollins@caerusoilandgas.com   

Report of Work Completed – Historical Spill Investigations 
ECMC Location Name (ID) Story Gulch Unit /8505A-36 B36496 (415180) 

Client Location Name B36 496 
ECMC Remediation Project # 19864 

Legal Description Lot 2 Sec. 36 T4S-R96W 
Coordinates (Lat/Long) 39.664206 / -108.113367 

County Garfield County, Colorado 

Mr. Rollins, 

Confluence Compliance Companies, LLC (Confluence) prepared this Report of Work Completed 
(ROWC) for Caerus Oil & Gas LLC (Caerus) to document recent investigation and remediation 
activities associated with historical releases of drilling mud, condensate, and produced water at the 
B36 496 well pad (Location). The Location is 14.5 miles north of Parachute, Colorado in Garfield 
County, as illustrated in the attached Topographic Location Map. Additional information on the 
Location and the associated remediation project is provided in the title block above, the attached 
Site Diagrams, and the attached Laboratory Results Summary Table. This ROWC provides 
background on the Location, methods used to complete the investigations, results of the 
investigations, and recommendations for how to proceed with this information. 

Background 

Between March 12, 2010, and February 15, 2011, five separate releases occurred on the 
Location, and all were consolidated under Colorado Energy and Carbon Management 
Commission (ECMC) Remediation Project Number 19864. The releases involved drilling mud, 
produced water, and condensate, resulting in spills confined to the working surface of the pad. 
Each release was promptly reported through ECMC Form 19 documentation. 

A coordinated investigation and subsequent remedial excavations were performed by 
Confluence between September and November 2021. Soil sampling and analysis from potholes 
PH05, PH11, and PH12 indicated exceedances of ECMC Table 910-1 allowable limits for 
sodium adsorption ratio (SAR), pH, arsenic, and other constituents. 

Further remedial excavations were conducted in October and November 2021 in response to 
the identified soil impacts. Caerus's request to close certain areas under ECMC Rule 915.f was 
approved via ECMC Form 27 document 402929590, while continued remediation efforts for 
PH05 were carried out to address benzo(A)pyrene and pH exceedances. 

On October 20, 2022, Confluence coordinated and oversaw additional remedial excavation via 
mini excavator to address the benzo(A)pyrene and pH exceedances in the east sidewall of the 
PH05 excavation. Impacted material from the east sidewall was removed via excavation, and 
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one soil sample was collected from the newly exposed east sidewall. The soil sample was 
characterized using visual and olfactory observations and field screened using a photoionization 
detector (PID). Analytical results of the PH05 east sidewall soil sample indicate compliance with 
ECMC Table 915-1 RSSLs except for arsenic, at a concentration of 3.02 milligrams per kilogram 
(mg/kg). Based on the results of this and previous investigations, Caerus requested a reduced 
analytical suite for subsequent investigations to include pH only, which was approved via ECMC 
Form 27 supplemental Document 403369156. 

Methodology 

On July 18, 2023, Confluence coordinated and oversaw the advancement of potholes to delineate 
pH impacts vertically, as well as to the west, south, and north of the PH05 excavation. Four potholes 
were advanced via hydrovacuum truck to depths of 2.5 to 4 feet bgs. Soil samples collected from the 
terminus of each pothole were characterized using visual and olfactory observations and field 
screened using a PID. Each soil sample was collected in laboratory provided jars, immediately 
placed on ice, and shipped under a completed chain-of-custody form to Pace Analytical Services 
(Pace) for analysis of pH. 

Results 

These results summarize observations from onsite investigation efforts and associated field 
screening results. For organizational and presentation purposes the results summary is divided 
between general observations of lithology and hydrogeology for the entire Location and excavation 
activities.  

Collected spatial data are depicted in the attached Site Diagrams. Laboratory analytical reports are 
attached and summarized in the Laboratory Results Summary Table.   

Lithology and Hydrogeology 

Lithology at the Location is characterized by sandy clay underlain by weathered shale. Groundwater 
is expected to flow southwest toward Davis Gulch and ultimately to the Colorado River, located 15.0 
miles south of the Location. The Location is situated on a topographical high point as compared to 
the surrounding terrain, which slopes steeply to the east, south, and west toward unnamed 
ephemeral streams located 0.25 to 0.5 miles away. The elevation difference between the Location 
and Davis Gulch, situated approximately one mile to the southwest, is greater than 1400 feet. 
According to the Division of Water Resources, several monitoring wells are in place at the base of 
Davis Gulch. Well construction records for three wells within one mile of the Location, well permits 
308243, 311688, and 311689, indicate depth to water at 23, 27, and 16.5 feet bgs, respectively. 
Based on this information no pathway for communication with groundwater appears to exist at the 
Location.  

Delineation Results 

Field screening did not indicate hydrocarbon staining or odor within the investigation area. PID 
measurements ranged from 1.9 to 48.9 parts per million (ppm). Analytical results exceed ECMC 
Table 915-1 RSSLs with pH values of 8.60 in SB01, 8.57 in SB02, and 8.63 in SB04.  
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Analysis and Recommendations 

Based on soil analytical results and approved alternative allowable limits to date, levels of pH 
exceeding ECMC Table 915-1 RSSLs remain undelineated vertically and horizontally to the 
south and west. Confluence recommends a chemical treatment to remediate the pH 
exceedances within the release area. A mild concentration of citric acid and molasses, in the 
form pH Down, a product widely used in agriculture, should be applied over top of the impacted 
area and allowed to naturally permeate through the shallow shale and into areas where pH 
exceedances remain. Citric acid, when dissolved in water, leads to an increase in the 
concentration of H+ ions and subsequent acidification of the solution. Molasses contains 
organic acids and sugars that undergo fermentation by naturally occurring microorganisms. As 
the acid and sugar compounds are metabolized, lactic acid and acetic acid are produced as 
byproducts. The additional acids developed within the soil result in a decrease in pH levels. 
When application is complete, Confluence recommends a waiting period of one month prior to 
collecting confirmation soil samples. 

Confluence is grateful for the opportunity to support you with this project. If you have any questions 
about the methods, results, or recommendations presented here, please do not hesitate to contact 
us.  

Regards, 

Andrew Smith Chris McKisson 
Project Manager Managing Partner 
(435) 299-0643 (720) 490-6758
andy.smith@confluence-cc.com chris.mckisson@confluence-cc.com

Attachments 

Topographic Location Map
Site Diagram – PH05 Samples
Laboratory Results Summary Table – PH05
Laboratory Reports

Regards, 

Andrew Smith C
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