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1.0 Introduction

Stantec Consulting Corporation (Stantec), on behalf of Chevron Environmental Management

Company (Chevron), is pleased to provide the Colorado Oil and Gas Conservation Commission

(COGCC) and Bureau of Land Management (BLM) with this Final Reclamation Work Plan for

Former Tank Battery 4 (TB4) at the Wilson Creek Field (Site) in Rio Blanco County, Colorado.

Figure 1 provides a Site location map. The following COGCC tracking numbers have been

assigned to this project:

 The Wilson Creek Field is registered as Remediation Project No. 70; and

 TB4 is registered as Spill #2213635.

Interim reclamation activities began at TB4 in spring 2007 following the removal of surface

facilities. Several subsurface assessments have been conducted since 2007 and

concentrations of the identified constituent of concern, total petroleum hydrocarbons (TPH),

have gradually declined based on sample results. Operations in the area have ceased and

Chevron proposes conducting final reclamation activities at TB4 in 2011.

1.1 OBJECTIVES

The objectives of the reclamation are to:

 Return TB4 area to a condition approximating or equal to that which existed prior to the

disturbance.

 Adhere to final reclamation guidelines provided in the BLM Gold Book and the COGCC

Series 900 and 1000 Rules.

1.2 BACKGROUND

1.2.1 Location

The Site is located in northwest Colorado near the Danforth Hills, west of the Routt National

Forest, and northwest of the White River National Forest. Nearby cities include Craig and

Meeker, Colorado.

The Site is an active oil and gas field operated by Chevron and consists of a 31,502-acre

participation area. The main processing area of the Site lies in a valley located approximately

12 miles north of Meeker in the east half (E/2) of the southeast quarter (SE/4) of Section 27,

Township 3 North, Range 94 West in Rio Blanco County, Colorado (Main Processing Area).

Rio Blanco County Road 9 runs through this valley.

Chevron owns 640 acres within the participation area with the remainder being owned by the

BLM and various private owners.
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TB4 is located outside the Main Processing Area on land managed by the BLM.

1.2.2 Geology and Hydrogeology

The description of geology and hydrogeology in this section applies specifically to the Main

Processing Area but likely represents the remainder of the Site fairly well, with the exception

that groundwater conditions vary significantly with topography.

Bedrock consisting of shale and sandstone sequences is typically encountered from ground

surface to 20 to 30 feet below ground surface (bgs). Depth to bedrock typically decreases with

elevation (i.e., bedrock is near the surface at summits and may be found 20 to 30 feet bgs in the

valleys). Above the bedrock is a mixture of silty clay, silty clayey sand, and clayey gravelly sand

strata. An estimate of average hydraulic conductivity for the horizontal alluvium in the Main

Processing Area is 8.35 x 10-5 centimeters per second.

Groundwater is encountered at varying depths depending on time of year and ground surface

elevation. Groundwater is encountered at 10 to 15 feet bgs in the valleys and greater than

100 feet bgs on the mountain-sides. Groundwater elevations fluctuate approximately 5 feet

seasonally. During spring runoff, groundwater may surface in the valleys.

TB4 is located on a mountain-side terrace.

1.2.3 Site Historical Use Information

Oil and gas exploration and production (E & P) activities have been on-going within the Main

Processing Area since at least the 1920s. The field was owned and operated by Texaco

Exploration and Production Incorporated (Texaco) prior to Chevron. Approximately 100 wells

have been drilled within the participation area since the 1920s, with the largest drilling surge

taking place in the 1940s. Historical use since the 1920s is believed to be the same as current

use (i.e., oil and gas E & P, hunting, ranching, mining, and recreation).

Chevron’s oil and gas E & P activities within the production area generate the following four

main product streams:

 Crude oil (contained on-site and trucked off-site);

 Natural gas (processed on-site and fed to the Public Service Company of Colorado);

 Natural gas liquid (NGL) (contained on-site and trucked off-site); and

 Produced water (disposed of on-site in permitted Type II injection wells).

1.2.3.1 Former Tank Battery 4

As summarized in an Initial Subsurface Investigation of the Wilson Creek Facility Tank Battery

#4 Site, which is provided in Appendix A, Chevron identified staining on the hillside southwest

of TB4 in August 2002 and conducted a preliminary soil investigation in September 2002

(Cordilleran, 2002). At that time, TB4 included six 400-barrel oil and produced water above-

ground storage tanks (ASTs), a lease-automated custody transfer (LACT) unit, two horizontal

separators, two 2-phase scrubbers, and associated flow lines, manifolds, and transfer pumps.

The investigation focused on the stained area to the southwest of the then-active battery.
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Several exploratory trenches were dug, but the apparent source of staining was not identified.

Samples were analyzed for TPH, and the maximum concentration was 5,900 milligrams per

kilogram (mg/kg). TB4 was located on a portion of BLM land classified as “non-sensitive”,

thereby prompting a default TPH regulatory cleanup level of 10,000 mg/kg. The BLM “approved

the response action of visually monitoring the Site and periodically removing accumulated fluids”

(Cordilleran, 2002).

The COGCC issued a letter to Larson and Associates, Inc. (Larson), dated February 8, 2005,

providing provisional closure of TB4 (COGCC, 2005). The letter, which is provided in

Appendix B, was apparently issued in response to a January 13, 2005 request for area closure

by Larson.

As summarized in a 2007 Annual Report, surface infrastructure was removed from TB4 in the

spring of 2007, and a test pit investigation was conducted in July 2007 as a matter of due

diligence to ensure the conditions of the provisional COGCC closure issued in February 2005

were met (SECOR, 2008). Test pits were excavated to approximately 4 feet bgs at

approximately 30-foot grid spacing. Soil samples were collected from 28 test pit locations and

analyzed for petroleum hydrocarbons. Eight of the samples collected were also analyzed for

RCRA metals and chloride. Two of the locations had TPH concentrations above 1,000 mg/kg1,

with concentrations of 2,400 mg/kg and 2,500 mg/kg. None of the RCRA metal concentrations

were above COGCC criteria, and chloride concentrations ranged from 17.1 mg/kg to 282 mg/kg.

After communicating their intentions to the COGCC on October 30, 2007, Chevron began

remediating impacted soils at TB4 in-place using landfarming techniques in the fall of 2007.

TB4 was sampled in June 2008, and the results were provided in a 2008 Annual Report

(Stantec, 2009). TB4 was again sampled in October 2009, with a focus on areas of concern

identified during the June 2008 event (Stantec, 2010). Six soil samples were collected and TPH

detections ranged from 230 mg/kg to 870 mg/kg.

1 1,000 mg/kg corresponds to the sensitive area TPH criteria in the COGCC Series 900 rules prior to the April 1,
2009 rule revision.



2011 FINAL RECLAMATION WORK PLAN - FORMER TANK BATTERY 4 (COGCC SPILL

#2213635)

4

2.0 Scope of Work

TPH results from the 2009 investigation indicate that some areas of soil at TB4 may have

concentrations exceeding 500 mg/kg. TPH is the single constituent of concern proposed for the

reclamation activities at TB4. An allowable concentration of 500 mg/kg TPH is proposed based

on the COGCC Series 900 Rules dated April 1, 2009. Chevron intends on reclaiming soil

quality in these areas as part of the overall reclamation project. Areas found during the 2009

investigation to exceed 500 mg/kg TPH will be resampled in 2011. If soils are found to exceed

500 mg/kg TPH, they will be reclaimed by soil blending the spoils from excavations of

prescribed size. Confirmation samples will then be collected from the amended soil to ensure

concentrations are below 500 mg/kg. Remaining surface infrastructure (e.g., shallow flow-lines,

deadmen, etc.) will be removed after the soil is reclaimed. Finally, the topography will be

recontoured and seeded with a BLM-approved seed mix. Details of the reclamation are

discussed in the following sections.

2.1 PERMITTING

No regulatory permitting activities are proposed as part of the final reclamation of TB4.

However, the project team will obtain BLM and COGCC endorsement of this work plan prior to

execution.

2.2 SOIL RECLAMATION

2.2.1 Location and Line Clearance

As required by law, the Utility Notification Center of Colorado (UNCC) will be notified at least

48 hours before any intrusive activities. In addition to notifying the UNCC, Stantec will review all

test pit locations with Chevron operations staff prior to breaking ground. No test pit will be

advanced within 10 feet of a known underground utility and the excavator boom will be kept at

least 20 feet away from any aboveground utility.

2.2.2 Test Pit Assessment

Test pits will be installed with an excavator or back-hoe in areas identified in 2009 as having

soils with TPH concentrations above 500 mg/kg. Figure 2 displays relevant analytical data from

the October 2009 investigation and the areas proposed for sampling and subsequent

excavation as necessary.

Field staff will assess the condition of exposed soils by noting qualitative descriptions of soil

type, color, and odor as well as quantitative screening using a photoionization detector (PID).

Each pit will extend to approximately 4 feet bgs. One composite soil sample will be collected

from each test pit.



2011 FINAL RECLAMATION WORK PLAN - FORMER TANK BATTERY 4 (COGCC SPILL

#2213635)

5

Quantitative and qualitative field screening techniques, such as PID headspace testing and

visual observations, will be used to select sample intervals to be composited. Soil will be

selected on a bias to areas that appear most likely impacted.

Soil samples will be labeled and placed in an ice-filled cooler for preservation during shipment.

The soil samples will be recorded onto a chain-of-custody document that will accompany the

samples to the laboratory for analysis.

2.2.3 Excavation

Results from the test pit assessment will be used to guide remedial excavation and soil blending

activities. Test pit locations found to exceed 500 mg/kg will be identified as areas requiring soil

quality reclamation.

Prescriptive excavations will be centered on test pit locations found to exceed 500 mg/kg TPH.

The excavations will be 30 feet wide x 30 feet long x 4 feet deep2. Overburden soils will be

removed as applicable prior to addressing waste materials. Overburden soils will be placed in

separate stockpiles according to soil type and excavation depth (e.g., topsoil, clay, etc.) in order

to facilitate returning the different soil types to depths from which they were removed during

backfilling of the excavation if possible.

During the excavation activities, dust and vapors will be controlled as necessary by the

application of fresh water or applying cover.

Access to excavations left open overnight will be controlled using the following techniques:

 Temporary fencing at least 4 feet tall will be erected on all four sides; and

 An earthen escape ramp will be installed.

2.2.4 Surveying

The test pit locations and excavation perimeters will be logged using a global positioning system

(GPS) with sub-meter accuracy and field notes will be collected.

2.2.5 Soil Staging

Excavated soils will be managed in stockpiles lined with plastic sheeting. The stockpiles will be

managed to minimize erosion and runoff. Potential strategies for erosion control include silt

fence, straw bales, or covering.

Overburden soil stockpiles will also be managed to preserve the integrity and quantity of the soil

(minimize contamination and soil loss due to erosion).

2
Dimensions were selected based on test pit investigations conducted by SECOR/Stantec in 2007, 2008,

and 2009. Test pits were laid out on approximate 30-foot spacing during these investigations and
extended approximately 4 feet bgs.
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Stockpile locations will be selected as to minimize adverse impact to the area and facilitate

construction traffic.

2.2.6 Reclamation Process and Waste Management

Primarily, soils perceived to be reclaimable3 will be amended on-site and beneficially re-used as

fill material during backfilling and recontouring. The basic reclamation process of these soils will

be as follows:

1. Thoroughly mix excavated soils with clean fill material;

2. Based on soil properties, provide amendments to enhance biodegradation, reduce

mobility, or induce fixation. Amendments may include nutrients (e.g., sulfate), organic

matter, fly ash, or compounds to adjust pH.

3. Conduct quality assurance sampling on reclaimed soils. The quality assurance sampling

is described in Section 2.2.7.

Alternatively, excavated soils may be transported to the permitted landfarm on-site for treatment

or disposed at a licensed facility (e.g., landfill) off-site. These soils may be loaded directly into

the hauling trucks instead of being temporarily stockpiled if applicable. Haul trucks traveling on

public roads will be equipped with disposable liners during transport.

Waste soils will be reclaimed or removed from the area as soon as practical.

In the event of rain, best practices will be exercised to mitigate run-off (e.g. construction of

earthen berms, use of straw bales/waddles, or silt fence) as appropriate.

2.2.7 Reclaimed Soil Quality Assurance Sampling

Section 2.2.6 describes the preferred soil reclamation process. To ensure the quality of

reclaimed soils being beneficially used as backfill, sampling will be conducted beforehand.

Reclaimed soils will be sampled using the following guidelines:

 One composite sample will be collected and analyzed for approximately every 100 cubic

yards of reclaimed soil backfill material. At a minimum, three samples will be collected from

the materials reclaimed from each prescriptive excavation.

 Samples will be analyzed for TPH by TX 1005 and screened against the applicable COGCC

Series 900 Rule criteria (500 mg/kg TPH).

3
Waste materials that exist with gross impacts (e.g., product-saturated soils) will be segregated, will not

be considered “reclaimable”, and will be disposed of off-site or at the permitted landfarm on-site.
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 Materials with concentrations below the screening criteria will be used as backfill. Materials

with concentrations that exceed criteria will be either amended further and re-sampled or

transported to the on-site landfarm for treatment.

Analytical results from the quality assurance sampling will be documented.

2.2.8 Sample Collection and Handling

Soil samples will be collected from the excavator bucket, shovel, or hand auger. No personnel

are permitted to enter excavations.

2.2.8.1 Decontamination Procedures

Any non-dedicated or non-disposable sampling equipment that comes into contact with soil will

be decontaminated before and after each use. The decontamination procedures are described

below:

 Sampling implements, such as spatulas and trowels, will be washed with a Liquinox

water solution and rinsed with distilled water before and after sample collection; and

 Analytical probes that come in contact with sample soil should be cleaned by washing

with a Liquinox water solution and thoroughly rinsing with distilled water.

2.2.8.2 Quality Assurance/Quality Control Samples

Quality assurance/quality control (QA/QC) samples will be collected as follows:

 Duplicates – Duplicate samples will be collected to evaluate the laboratory’s

performance by comparing the analytical results of two samples collected at the same

location. Duplicate samples will be collected at a rate of one duplicate per ten samples

collected.

2.2.8.3 Laboratory Analysis

All soil samples will be submitted to Merit Laboratories in East Lansing, Michigan for analysis.

Soil samples will be analyzed for TPH by TX 1005. This analyte was selected based on

knowledge of Site activities and the results of previous investigations.

2.2.8.4 Sample Labeling

Before a particular sample is collected, containers should be assembled and properly labeled.

The sample label should be attached directly to the sample container. The information that

should be included on the sample label includes the following:

 Project name;

 Sample ID (unique ID for each sample location; see Section 2.2.8.6);
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 Date sampled;

 Time sampled (in military time);

 Initials of sampler(s); and

 Preservative in the sample container, if any.

2.2.8.5 Sample Custody

Possession of samples collected in the field will be traceable from the time of collection until

they are analyzed by the laboratory or disposed. All samples will be held at 4C in a cooler until

delivery to the laboratory. Samples will be shipped to the laboratory via FedEx under chain-of-

custody procedures. A project specific chain-of-custody record will be utilized by field personnel

to document possession of all samples collected for chemical analysis. Chain-of-custody forms

will accompany samples at all times. When transferring possession of the samples, the

individuals relinquishing and receiving the samples will sign, date, and note the time of transfer

on the record. The chain-of-custody will be placed in a sealed plastic bag and taped to the

inside of the sample chest. The sample chest will be securely sealed prior to presentation to the

delivery service. A commercial delivery service (e.g., FedEx) will be identified by company

name only; the delivery service is not required to sign the chain-of-custody. At the laboratory,

the chain-of-custody will be compared with sample labels to ensure that the information is

consistent. The chain-of-custody record will include, but is not limited to, the following

information:

 Project name and number;

 Name(s) and signatures of samplers;

 Sample ID (unique ID for each sample location; see Section 2.2.8.6);

 Date and time of collection;

 Number and type of containers;

 Required analyses;

 Laboratory name and address; and

 Signatures documenting change of sample custody.

2.2.8.6 Sample Naming

Samples will be labeled in the following format:

Test Pit Soil Samples:

Test pit number_Date, Depth (e.g., TP1_091511, 3’; TP2_091511, 4’)
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Reclaimed Soil Quality Assurance Samples:

Stock pile number_Date_Sample number / total sample number (e.g. SP1_091511_1/5;

SP1_091511_2/5)

Duplicates:

DUP-# (e.g., DUP-1, DUP-2)

2.3 SURFACE RECLAMATION

Surface reclamation activities will be conducted after soil quality is restored as described in the

previous sections.

2.3.1 Infrastructure Removal and Abandonment

All surface infrastructure will be removed from the area as practical:

 Any remaining tankage and equipment will be removed;

 Flow lines will be isolated, drained, and removed;

 Oil field related debris (e.g., scrap debris, deadmen, unused power poles, etc.) will be

removed from the area and properly disposed of off-site.

Buried flow lines and concrete foundations will be abandoned in place if final surface contouring

will prevent buried infrastructure from becoming exposed due to water or wind erosion, soil

movement, or anticipated subsequent use; otherwise, these features will be removed. Flow lines to

be abandoned in place will first be isolated, drained, and capped.

2.3.2 Excavation Backfilling and Site Recontouring

The prescriptive excavations will be backfilled and the area (including the lease road) will be

recontoured to original contour, or a contour that blends with the surrounding landform, after

remaining infrastructure is removed.

Soil will be placed in 2-foot lifts and compacted to minimize subsidence. Compaction methods

may include excavator compaction wheel, excavator bucket, or proof rolling with equipment.

Fill material may consist of:

 Reclaimed soils;

 Overburden materials removed during excavation preparation;

 Materials from on-site barrow source; or

 Hauled in fill.
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On-site barrow will only be utilized if it can be done in a manner consistent with the natural

landscape. Areas established for barrow will be graded and dressed appropriately. The

beneficial re-use of reclaimed soils as fill will reduce the consumption of on-site barrow sources.

Fill materials will be placed in the excavation at levels consistent with the type of native material

removed from that level whenever practical (see Section 2.2.3).

2.3.3 Revegetation

Final grading will be conducted using a 4-inch thick layer of soil comparable to the native topsoil

in the area. Topsoil may be manufactured on-site by adding amendments (e.g., composted

manure) to enrich the soil. Lastly, the area will be seeded with an appropriate blend of

perennial grasses to discourage the growth of noxious weeds. Seeding will be accomplished

through dozer track walking and broadcast seeding.

The following seed mixture will be used in vegetation:

Variety Common Name Scientific Name

Rate
(Lbs
PLS/Ac

Arriba Western wheatgrass Pascopyrum smithii 4

Rimrock Indian ricegrass Achnatherum hymenoides 3.5

Whitmar Bluebunch wheatgrass Pseudoroegneria spicata 4

Lodorm Green needlegrass Nassella viridula 2.5

Timp Northern sweetvetch Hedysarum boreale 3

Sulphur Flower Eriogonum umbellatum 1.5

2.3.4 Area Maintenance

Successful reclamation requires control of erosion and noxious weeds while native vegetation is

established. To facilitate this, it may be necessary recontour, re-scarifying the surface, replace

topsoil, construct waterbars, apply mulch, redistributing woody debris, or barricade the entrance

to the area.

2.4 BONDING

The operator of the area (Chevron Midcontinent LP) has already provided bonding for E & P

operations on-site. Refer to BLM Bond #ES0022.
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3.0 Health and Safety

Stantec will update an existing site-specific health and safety plan (HASP) to cover the field

activities described herein. The HASP will outline potential hazards to Stantec field personnel

and subcontractors during the field activities. Permit to work documentation will be prepared

when warranted, and job loss analyses (JLAs) will be created and continuously modified to

cover any additional contingencies realized in the field. The HASP will also include required

personal protective equipment (PPE) to be worn by all field personnel for each task. In addition,

Stantec will produce a Journey Management Plan (JMP) in an attempt to prevent losses

associated with motor vehicle incidents. A copy of Stantec’s HASP and JMP will be available

on-site during all field activities.

Health and safety tailgate meetings will be held twice daily (first thing in morning and after lunch

prior to re-initiating work) throughout the duration of the project with Stantec personnel and all

other subcontracted personnel on-site. These meetings will be utilized to promote awareness of

health and safety concerns and to help ensure that a zero incident policy is stressed throughout

the duration of the project.
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4.0 Reporting and Documentation

A Final Abandonment Notice (FAN) will be filed after successful completion of reclamation indicating

the area is ready for inspection (after the area has been successfully revegetated and has been

returned to conditions approximating or equal to that which existed prior to the disturbance).

During the course of the assessment activities at the Site, field activities will be documented

using a field notebook. GPS data will be collected electronically.

Following completion of the reclamation detailed above, the test pit and soil quality assurance

results will be compiled. Results will be documented in the respective Site annual report to the

COGCC.
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5.0 Project Implementation Schedule

 Submit work plan to BLM and COGCC for acceptance — Week of September 26, 2011.

 Mobilize to field within two weeks of BLM and COGCC acceptance — Week of October
24, 2011.

 Conduct reclamation activities — Week of October 24, 2011.
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6.0 Limitations

This work plan was prepared in accordance with the scope of work outlined in Stantec’s contract

and with generally accepted professional engineering and environmental consulting practices

existing at the time this work plan was prepared and applicable to the location of the site. It was

prepared for the exclusive use of Chevron for the express purpose stated above. Any re-use of

this work plan for a different purpose or by others not identified above shall be at the user’s sole

risk without liability to Stantec. To the extent that this work plan is based on information

provided to Stantec by third parties, Stantec may have made efforts to verify this third party

information, but Stantec cannot guarantee the completeness or accuracy of this information.

The opinions expressed and data collected are based on the conditions of the site existing at

the time of the field investigation. No other warranties, expressed or implied are made by

Stantec.

Prepared by: Peer Reviewed by:

Seth Maher, P.E. Marisa Patterson

Associate Engineer Associate Engineer
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