
SITE INVESTIGATION AND REMEDIATION WORKPLAN 

State of Colorado  
Oil and Gas Conservation Commission 

1120 Lincoln Street, Suite 801, Denver, Colorado 80203 (303)894-2100  Fax:(303)894-2109 

This form shall be submitted to the Director for approval prior to the initiation of site investigation and remediation 
activities.  Form 27 is intended to be used whenever possible.  Additional documentation will be required when large 
volumes of soil and groundwater have been impacted or involve large facilities with multiple source areas.  See Rule 
910.  Attach as many pages as needed to fully describe the proposed work. 

OGCC Operator Number:____________________________________________________ 

Name of Operator:_________________________________________________________ 

Address:_________________________________________________________________ 

City:__________________________________________ State:_____ Zip:_____________ 

Contact Name and Telephone: 

___________________________________________ 

No:_________________________________________ 

Fax:________________________________________ 

FORM 

27 
Rev 6/99 

 

API Number: ___________________________________    County: _________________________________________________________ 

Facility Name: __________________________________  Facility Number: __________________________________________________ 

Well Name: ____________________________________  Well Number: ____________________________________________________ 

Location: (QtrQtr, Sec, Twp, Rng, Meridian): ___________________________________________ Latitude: ____________ Longitude: ___________ 

OGCC Employee: 
 

           Spill  Complaint 
          Inspection NOAV 
 Tracking No: 

     FOR OGCC USE ONLY 

          CAUSE OF CONDITION BEING INVESTIGATED AND REMEDIATED 
     Spill or Release         Plug & Abandon        Central Facility Closure        Site/Facility Closure        Other (describe):___________________________ 

TECHNICAL CONDITIONS 
Type of Waste Causing Impact (crude oil, condensate, produced water, etc): __________________________________________________________ 

Site Conditions:  Is location within a sensitive area (according to Rule 901e)?  Y N If yes, attach evaluation. 

 Adjacent land use (cultivated, irrigated, dry land farming, industrial, residential, etc.): ____________________________________________ 

 Soil type, if not previously identified on Form 2A or Federal Surface Use Plan: _________________________________________________ 

 Potential receptors (water wells within 1/4 mi, surface waters, etc.): _________________________________________________________ 

 _______________________________________________________________________________________________________________ 

Description of Impact (if previously provided, refer to that form or document): 

 Impacted Media (check):  Extent of Impact:      How Determined: 

 Soils ___________________________________________ ________________________________________ 
 Vegetation ___________________________________________ ________________________________________ 

 Groundwater ___________________________________________ ________________________________________ 

 Surface Water ___________________________________________ ________________________________________ 

REMEDIATION WORKPLAN 
Describe initial action taken (if previously provided, refer to that form or document): 

 

 

 

Describe how source is to be removed: 

 

 

 

Describe how remediation of existing impacts is to be accomplished, including removal and disposal at an injection well or licensed 

facility, land treatment on site, removal of impacted groundwater, insitu bioremediation, burning of oily vegetation, etc.: 

Submit Page 2 with Page 1 
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ATTACHMENT I 

PCU 197-36A Pit Closure Workplan, Form 27 Page 1 

 

Describe initial action taken: 

The site consists of Freshwater, Reserve and Cuttings Pits #1, #2 and #3 (see Figure 

1).  

 

1. Freshwater Pit  

• Freshwater Pit contents (de minimis) and associated synthetic liners were 

removed and will be transported to an offsite permitted disposal/recycling 

facility.   

• Freshwater Pit subliner composite samples were collected and analyzed 

for Table 910-1 parameters. Results exceeded Table 910-1 concentration 

levels for pH (9.34) and Arsenic (5.8 mg/kg).   

 

2. Reserve Pit  

• Reserve Pit contents were solidified and sampled for Table 910-1 

parameters. Results exceeded Table 910-1 concentration levels for TPH 

(590 mg/kg), EC (10.700 mmhos/cm), SAR (21.9), pH (12.24) and Arsenic 

(11.1 mg/kg).   

• Reserve Pit subliner composite samples were collected and analyzed for 

Table 910-1 parameters. Results exceeded Table 910-1 concentration 

levels for pH (9.68) and Arsenic (7.0 mg/kg).   

 

3. Cuttings Pit #1  

• Cuttings Pit #1 contents were solidified and composite samples were 

collected and analyzed for Table 910-1 parameters. Results exceeded 

Table 910-1 concentration levels for TPH (910 mg/kg), EC (11.400 

mmhos/cm), SAR (93.8), pH (12.43) and Arsenic (16.8 mg/kg).    

• Cuttings Pit #1 subliner composite samples were collected and analyzed 

for Table 910-1 parameters. Results exceeded Table 910-1 concentration 

levels for SAR (13.2) and Arsenic (7.7 mg/kg). 

 

4. Cuttings Pit #2  

• Cuttings Pit #2 contents were solidified and composite samples were 

collected and analyzed for Table 910-1 parameters. Results exceeded 



Table 910-1 concentration levels for EC (6.230 mmhos/cm), SAR (23.0), 

pH (11.32) and Arsenic (6.6 mg/kg). 

• Cuttings Pit #2 subliner composite samples were collected and analyzed 

for Table 910-1 parameters. Results exceeded Table 910-1 concentration 

levels for pH (9.37) and Arsenic (4.9 mg/kg). 

 

5. Cuttings Pit #3  

• Cuttings Pit #3 contents were solidified and composite samples were 

collected and analyzed for Table 910-1 parameters. Results exceeded 

Table 910-1 concentration levels for Benzene (0.636 mg/kg), 

Benzo(A)pyrene (0.0231 mg/kg), EC (14.000 mmhos/cm), SAR (31.0), pH 

(12.36) and Arsenic (6.5 mg/kg). 

• Cuttings Pit #3 subliner composite samples were collected and analyzed 

for Table 910-1 parameters. Results exceeded Table 910-1 concentration 

levels for pH (9.61) and Arsenic (6.4 mg/kg). 

 

 

• Reserve, Cuttings #1 and #3 Pit contents were removed from the respective 

pits and will either be treated on-site with a temporary Thermal Desorption 

Unit; mix/blend processed and sampled to ensure Table 910 compliance 

and/or transported to an offsite permitted disposal/recycling facility. 

 

• Mix/blend and/or Thermal Desorption Unit processed Reserve Pit, Cuttings 

Pit #1 and #3 material that meets Table 910-1 concentration levels will be 

used onsite for backfill. 

 

• All associated Reserve, Cuttings Pit #1, #2 and #3 synthetic liners were 

removed and will be transported to an offsite permitted disposal/recycling 

facility. 

 

• Refer to Table 1 for a summary of the laboratory results and Figure 1 for 

layout of the pits and sample locations. 

 

• Elevated Arsenic levels above Table 910-1 concentration were detected 

beneath the Freshwater, Reserve and Cuttings Pits #1, #2 and #3. Please 

refer to the associated sundry requesting consideration of background 

Arsenic levels. 

 

• Any remaining elevated levels of Electrical Conductivity, SAR and pH 

detected beneath the pits or in material used for backfill will be covered with a 



minimum 3 feet of clean, native soils per COGCC guidance. No additional 

treatment of these soils will be required. 

 

• Material used to fill the top 3 feet of each pit will be found onsite. 

 

• Reclamation activities will be performed in accordance with applicable 

COGCC 900, 1000 Series rules and as specified in the Surface Use Plan and 

BLM Conditions of Approval. 

 



KRW Consulting, Inc.

Last update 12/14/2012

Analytical Parameter
Cuttings 

Spoil
COGCC

(with units)
FW Pit 

Contents 

FW Pit 

Subliner 

10/17/12    

RP Post 

Solid. 

10/16/12

RP 

Subliner 

10/18/12

Cut #1 Post 

Solid. 

9/5/12

Cut #1 

Subliner 

9/19/12

Cut #2 

Post Solid. 

11/12/12

Cut #2 

Subliner 

10/1/12

Cut #3 

Post Solid. 

11/12/12

Cut #3 Pit 

Subliner 

10/1/12

Cuttings 

Spoil Pile 

9/17/12

#1 #2 #3 #4 #5 #6 #7 #8

Table 910-1 

Concentration 

Levels

Accutest Job # D40074 D40002 D40114 D38480 D39008 D40910 D39442 D40910 D39442 D38897 - -

Sample type (Composite/Discrete) C C C C C C C C C C D D D D D D D D - -

TPH (GRO) (mg/Kg) ND 12.3 ND 68.0 ND ND ND ND ND ND - - - - - - - - - -

TPH (DRO) (mg/Kg) 46.6 578 17.8 842 157 407 14.8 460 ND 21.4 - - - - - - - - - -

TPH (GRO + DRO) (mg/Kg) 46.6 590 17.8 910 157 407 14.8 460 ND 21.4 - - - - - - - - 500 -

Benzene (mg/Kg) ND ND ND ND 0.0836 0.162 ND 0.636 ND ND - - - - - - - - 0.170 -

Toluene (mg/Kg) ND 0.165 ND 0.490 0.285 0.845 ND 1.64 ND ND - - - - - - - - 85 -

Ethylbenzene (mg/Kg) ND ND ND 0.131 0.0589 0.197 ND 0.148 ND ND - - - - - - - - 100 -

Xylenes (total) (mg/Kg) ND 0.268 ND 0.567 0.263 0.926 ND 1.65 ND ND - - - - - - - - 175 -

Acenaphthene (mg/Kg) ND ND ND ND ND ND ND ND ND ND - - - - - - - - 1000 -

Anthracene (mg/Kg) ND ND ND ND ND ND ND ND ND ND - - - - - - - - 1000 -

Benzo(A)anthracene (mg/Kg) ND 0.0105 ND ND ND 0.0097 ND 0.0224 0.0074 ND - - - - - - - - 0.22 -

Benzo(B)fluoranthene (mg/Kg) ND ND ND ND ND ND ND 0.0335 0.0058 ND - - - - - - - - 0.22 -

Benzo(K)fluoranthene (mg/Kg) ND ND ND ND ND ND ND 0.0063 0.0079 ND - - - - - - - - 2.2 -

Benzo(A)pyrene (mg/Kg) ND ND ND ND ND 0.0092 ND 0.0231 0.0065 ND - - - - - - - - 0.022 -

Chrysene (mg/Kg) ND 0.0269 ND ND 0.0109 0.0254 ND 0.0616 0.0059 ND - - - - - - - - 22 -

Dibenzo(A,H)anthracene (mg/Kg) ND ND ND ND ND ND ND 0.0083 0.0069 ND - - - - - - - - 0.022 -

Fluoranthene (mg/Kg) 0.0080 0.0120 ND ND ND 0.0147 ND 0.0244 ND ND - - - - - - - - 1000 -

Fluorene (mg/Kg) ND ND ND ND 0.0199 0.0498 ND 0.106 ND ND - - - - - - - - 1000 -

Indeno(1,2,3,C,D)pyrene (mg/Kg) ND ND ND ND ND ND ND 0.0090 0.0069 ND - - - - - - - - 0.22 -

Naphthalene (mg/Kg) ND 0.133 ND 0.170 0.114 0.331 ND 0.461 ND ND - - - - - - - - 23 -

Pyrene (mg/Kg) 0.0075 0.0232 ND ND 0.0099 0.0278 ND 0.0443 0.0063 ND - - - - - - - - 1000 -

Electrical Conductivity (mmhos/cm) 0.588 10.700 0.604 11.400 1.18 6.230 2.740 14.000 0.920 0.663 - - - - - - - - 4 -

Sodium Adsorption Ratio (SAR) 3.71 21.9 7.42 93.8 13.2 23.0 11.8 31.0 6.71 5.0 - - - - - - - - 12 -

pH 9.34 12.24 9.68 12.43 8.67 11.32 9.37 12.36 9.61 9.76 - - - - - - - - 6-9 -

Arsenic (mg/kg) 5.8 11.1 7.0 16.8 7.7 6.6 4.9 6.5 6.4 6.7 5.2 5.2 4.3 6.2 4.6 7.4 7.3 5.5 0.39 8.1

Barium (mg/kg) 429 8810 1120 1270 2130 4180 230 12700 902 480 - - - - - - - - 15000 -

Cadmium (mg/kg) <1.1 <1.6 <1.1 <1.3 <1.1 <1.2 <1.2 <1.2 <1.1 <1.1 - - - - - - - - 70 -

Chromium (III) (mg/Kg) 62.2 14.7 69.9 28.9 60.9 21.7 61.1 15.4 62.5 68.9 - - - - - - - - 120000 -

Chromium (VI) (mg/Kg) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - - - - - - - 23 -

Copper (mg/kg) 11.0 29.5 11.0 28.8 13.9 18.2 11.9 23.4 12.8 12.1 - - - - - - - - 3100 -

Lead (inorganic) (mg/kg) 8.4 23.0 8.5 15.0 9.6 17.9 8.7 25.4 10 9.6 - - - - - - - - 400 -

Mercury (mg/kg) <0.086 <0.13 <0.098 <0.12 <0.11 <0.087 <0.12 <0.10 <0.12 <0.11 - - - - - - - - 23 -

Nickel (mg/kg) 19.9 72.5 20.7 22.4 21.3 12.6 20.3 13.4 20.7 22.5 - - - - - - - - 1600 -

Selenium (mg/kg) <5.4 <7.9 <5.6 <6.3 <5.3 <6.0 <5.8 <6.1 <5.7 <5.7 - - - - - - - - 390 -

Silver (mg/kg) <3.2 <4.8 <3.4 <3.8 <3.2 <3.6 <3.5 <3.6 <3.4 <3.4 - - - - - - - - 390 -

Zinc (mg/kg) 37.8 42.3 39.7 51.8 41.5 39.3 45.1 41.9 46.1 41.1 - - - - - - - - 23000 -

% Solids 93.4 64.2 86.7 79.4 89.2 82.0 88.6 82.3 87.9 87.5 92.5 89.0 93.8 92.3 91.0 90.9 90.3 92.0 - -

Notes:

1)  ND = not detectible to the laboratory detection limit.

2)  Results highlighted in yellow exceed Table 910-1 concentration levels.  Results highlighted in Gray exceed Table 910-1, but are below background levels. 

3)  "-" indicates no analysis.

4)  See site map for sample locations.

D38598 (9/7/12)

Lab Summary 

Location: PCU 197-36A
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2106 Access Road, #1C, Rifle, CO 81650   Office: 970-488-1098



KRW Consulting, Inc.

Last update 11/14/2012

Analytical Parameter COGCC

(with units)
#1 #2 #3 #4 #5 #1 #2 #3 #4 #5 #6 #7 #8

Table 910-1 

Concentration

Levels

Accutest Job # - -

Sample type (Composite/Discrete) D D D D D - - - - - - - - - -

TPH (GRO) (mg/Kg) - - - - - - - - - - - - - - -

TPH (DRO) (mg/Kg) - - - - - - - - - - - - - - -

TPH (GRO + DRO) (mg/Kg) - - - - - - - - - - - - - 500 -

Benzene (mg/Kg) - - - - - - - - - - - - - 0.170 -

Toluene (mg/Kg) - - - - - - - - - - - - - 85 -

Ethylbenzene (mg/Kg) - - - - - - - - - - - - - 100 -

Xylenes (total) (mg/Kg) - - - - - - - - - - - - - 175 -

Acenaphthene (mg/Kg) - - - - - - - - - - - - - 1000 -

Anthracene (mg/Kg) - - - - - - - - - - - - - 1000 -

Benzo(A)anthracene (mg/Kg) - - - - - - - - - - - - - 0.22 -

Benzo(B)fluoranthene (mg/Kg) - - - - - - - - - - - - - 0.22 -

Benzo(K)fluoranthene (mg/Kg) - - - - - - - - - - - - - 2.2 -

Benzo(A)pyrene (mg/Kg) - - - - - - - - - - - - - 0.022 -

Chrysene (mg/Kg) - - - - - - - - - - - - - 22 -

Dibenzo(A,H)anthracene (mg/Kg) - - - - - - - - - - - - - 0.022 -

Fluoranthene (mg/Kg) - - - - - - - - - - - - - 1000 -

Fluorene (mg/Kg) - - - - - - - - - - - - - 1000 -

Indeno(1,2,3,C,D)pyrene (mg/Kg) - - - - - - - - - - - - - 0.22 -

Naphthalene (mg/Kg) - - - - - - - - - - - - - 23 -

Pyrene (mg/Kg) - - - - - - - - - - - - - 1000 -

Electrical Conductivity (mmhos/cm) - - - - - - - - - - - - - 4 -

Sodium Adsorption Ratio (SAR) - - - - - - - - - - - - - 12 -

pH - - - - - - - - - - - - - 6-9 -

Arsenic (mg/kg) 14.0 16.2 14.9 12.7 18.2 5.2 5.2 4.3 6.2 4.6 7.4 7.3 5.5 0.39 8.1

Barium (mg/kg) - - - - - - - - - - - - - 15000 -

Cadmium (mg/kg) - - - - - - - - - - - - - 70 -

Chromium (III) (mg/Kg) - - - - - - - - - - - - - 120000 -

Chromium (VI) (mg/Kg) - - - - - - - - - - - - - 23 -

Copper (mg/kg) - - - - - - - - - - - - - 3100 -

Lead (inorganic) (mg/kg) - - - - - - - - - - - - - 400 -

Mercury (mg/kg) - - - - - - - - - - - - - 23 -

Nickel (mg/kg) - - - - - - - - - - - - - 1600 -

Selenium (mg/kg) - - - - - - - - - - - - - 390 -

Silver (mg/kg) - - - - - - - - - - - - - 390 -

Zinc (mg/kg) - - - - - - - - - - - - - 23000 -
% Solids 85.3 81.4 83.9 87.2 86.4 92.5 89.0 93.8 92.3 91.0 90.9 90.3 92.0 - -

Notes:

1)  ND = not detectible to the laboratory detection limit.

2)  Results highlighted in yellow exceed Table 910-1 concentration levels.  Results highlighted in Gray exceed Table 910-1, but are below background levels. 

3)  "-" indicates no analysis.

D38598D40716 (11/6/12)

Table 2

Location: PCU 197-36A

Lab Summary - Arsenic Summary

Cuttings #1 Discrete Arsenic Background 9/7/12
Maximum 

based on 

Background

2106 Access Rd. Unit 1C, Rifle, CO 81650  Office: 970-488-1098
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