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|.  Manual Objectives

This Manual was developed to ensure compliance with all regulatory requirements,
permit conditions, and applicable laws and regulations governing the operation of
Centralized Exploration and Production Waste Management Facilities, as defined by the
rules promulgated by the Colorado Oil and Gas Conservation Commission (COGCC).

In addition to compliance requirements, this manual outlines “Best Practices” as
guidelines to be followed by a prudent operator to maintain the highest standards of
environmental stewardship. With changes in technology and increased operating
experience, Chevron reserves the right to improve, optimize, and streamline ‘Best
Practice’ recommendations when and where appropriate. Any significant changes or
amendments to these Operating Procedures will be communicated to the COGCC for
review and approval.

[I. Introduction

This document has been prepared to provide guidance to Chevron for the day-to-day
operations of the Wilson Creek Landfarm, a centralized Exploration and Production
(E&P) waste treatment facility primarily regulated by the 900 series rules of the Colorado
Oil and Gas Conservation Commission (COGCC) under the provisions of §34-60-
103(4.5) of the Colorado Revised Statutes (C.R.S.). The material to be treated on the
landfarm are E&P wastes exempt from hazardous regulation under Subtitle C of the
Resource and Recovery Act (RCRA) of 1976. The guidance provided consists of
regulatory requirements and recommended best practices. Regulatory requirements are
specifically noted (REG. REQ.) in the text. All other guidelines and recommendations are
‘best practices’, subject to modification and improvement at the discretion of the
Operator.

A. Site Description

The Wilson Creek Field is located in various sections of Townships 2 and 3
North, Range 94 West, of the 6th Principle Meridian in Rio Blanco County,
Colorado. Figures 1 and 2 contain additional site location information. The town
of Meeker, Colorado, which lies approximately 11 miles south of the facility, is the
nearest population center. The Wilson Creek Field can be reached from Meeker
by traveling approximately 0.5 miles west on State Highway 64, then traveling
approximately 7 miles north of County Road 7, and finally following County Road
9 approximately 7 miles to the facility.

The Wilson Creek Field is an onshore production facility, owned and operated by
Chevron. The Wilson Creek Field is located in rugged mountainous terrain
consisting of steep canyon walls and deep gorges. Vehicular travel is restricted
to roadways and foot travel off roadways is difficult. The Landfarm is located in
the NE NW Qtr-Qtr, Section 35, T3N, R94W, Sixth P.M. (Figure 2) on a level
area adjacent to a lease road. The surface drainage from the landfarm area flows
northwest along natural draws for approximately 1.5 miles and eventually enters
Wilson Creek. Wilson Creek drains north to the Yampa River, which flows west to
its confluence with the Green River. The Green River is a major tributary to the
Greater Colorado River system.
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B. Landfarming Objectives

Landfarming, also known as land treatment or land application, is an above-
ground remediation technology for soils that reduces concentrations of petroleum
constituents through biodegradation. For Chevron’s Wilson Creek Production
Operations, this technology involves spreading contaminated soils, tank sludge,
or other allowable waste (as described in Section IIl.A. below) in a thin layer on
the ground surface, shallow tilling to mix with native soils, and stimulating
microbial activity within the soils through aeration and the addition of fertilizers
and moisture. The enhanced microbial activity results in degradation of adsorbed
petroleum product constituents through microbial respiration. Chevron’s goal is to
remediate certain wastes (e.g., tank bottoms, pit sludge, contaminated soils) as
they are produced, eliminating the need for off-site disposal of these wastes
thereby reducing the environmental risks associated with transport and third-
party disposal.

C. Background

The original landfarm was lined and was approximately 50’ x 70’. An unlined
expansion of the original landfarm was approved in July 2003 by the COGCC
which enlarged the landfarm to approximately 1.36 acres. As part of the
expansion approval, the COGCC directed that no ‘wet’ or de-watered waste was
to be applied to the unlined section of the landfarm. A separate temporary
unlined landfarm was established in August 2005 to accept soils from the
emergency pit excavation and was expanded in Summer 2006. At about the
same time, the original landfarm and its expansion were combined and the partial
liner was removed. In October 2010, the COGCC approved the re-installation of
an improved liner (24 mil) under a portion of the landfarm, along with three
groundwater monitoring wells. The liner and the three groundwater monitoring
wells were installed during the summer of 2011 as shown in Figure 5.

[ll. General Operating Guidelines

A. Allowable Wastes — (REG. REQ.)

Wastes allowed on the Landfarm include all wastes generated by and associated
with Chevron’s primary field operations in the Wilson Creek Field. These
wastes are defined by §304-60-103(4.5) C.R.S. as wastes exempt from
regulation as hazardous under Subtitle C of the Resource Conservation and
Recovery Act (RCRA) of 1976, as amended.

Allowable wastes include:

Tank sludge

Pit reclamation wastes

Spent SulfaTreat catalyst

Hydrovac mud (mud sucked from various production clean up operations

at Tank Batteries and other locations)

e Soil contaminated by spills — Care should be exercised in landfarming
soils contaminated by produced water. The high concentrations of salts in
these soils tend to inhibit microbial activity and increase the length of time
required to remediate hydrocarbon wastes.

Seven Sisters Environmental, Inc. October 2012



Wilson Creek Landfarm Operating Procedures Manual PAGE-6

¢ Any other waste directly attributable to, and characteristic of, primary oil
production activities. As noted in the bullet above, some wastes
‘allowable’ are not ideally suited for landfarm treatment. In general,
caution should be exercised when treating wastes high in inorganic
contaminants (salts and metals) and low in oil content.

Wastes NOT allowed on the landfarm include, but are not limited to:

o Wastes contaminated by refined or processed materials, such as motor
oil, lube oils, greases, or solvents.

o Wastes generated by anyone other than the operators of the Wilson
Creek Field.

o Wastes generated by the mechanic shop, auto shop, laboratory, or any
other ancillary service provided in the field.

o Aerosol cans, light bulbs, batteries, coaxial cable, orphaned workstations,
construction wastes, or any other waste not unique to an upstream oil
producer and not qualifying as a waste exempt from hazardous regulation
under Subtitle C of RCRA.

B. Waste Preparation and Application

Prior to transport to the landfarm, tank and pit sludge should be de-watered as
much as possible. Wastes with high water content pose both technical and
pragmatic challenges to landfarm operations. The technical challenge stems from
the fact that water associated with these wastes usually contains high
concentrations of salts, inhibiting the effectiveness of the microbial degradation.
The pragmatic challenge results from the difficultly of operating heavy equipment
in an excessively wet muck.

As a condition of the expansion, no ‘wet’ type wastes are to be applied to any
part of the unlined portion of the landfarm (REG. REQ. per COGCC permit
condition, COGCC Communication, July 2, 2003). Any waste that exhibits a
liquid character will be either de-watered or applied to a lined area within the
landfarm.

De-watered wastes are typically transported to the landfarm by end-dump trucks
or other earth moving equipment and placed on a specified landfarm area. The
volume and type of each waste is recorded in a Recordkeeping Log (Appendix A)
kept at the site. Records of the wastes applied to the landfarm are kept at the
Wilson Creek Main Office.

Optimum oil loading for maximum remediation has been shown in the lab to
occur at an oil concentration of about 10%.,: oil in the soil, with a maximum
loading of about 20%.:. Approximately 860 yd®> of tank sludges (assuming
approximately 45%., 0il) can be applied to each acre of landfarm to reach the
optimum level of loading. Based on operational experience, it is unlikely that
enough waste can be applied to reach the optimum levels of oil loading.
Application of 860 yd® of material evenly on one acre would raise the level of the
landfarm over 6 inches. Depending on the nature of the waste, working that
much sludge-like material into such a small area is difficult with typical earth
moving equipment.

Seven Sisters Environmental, Inc. October 2012



Wilson Creek Landfarm Operating Procedures Manual PAGE-7

A more reasonable loading guideline is to estimate the thickness of sludge that
can be reasonably worked into the soil, given available equipment, landfarm soil
conditions, and physical characteristics of the waste applied. A typical estimate
might be 2 or 3 inches of sludge over the available surface area. For two inches,
a one acre area could accommodate 268 yd>. For three inches, the volume would
be 404 yd®.

C. Tilling and Plowing

The waste will be thin-spread and tilled to a depth of 9-12 inches. Tilling serves
two purposes — 1.) reducing VOC emissions and, 2.) aerating the soil. To ensure
adequate oxygen exposure, the waste should not be tilled any deeper than 9-12
inches during the waste application processes. After the initial tilling, the landfarm
should be periodically shallow tilled during the active months (approximately April
— October). Shallow tilling is recommended at least once a month. Additional
tilling will enhance bioremediation.

Over time some hydrocarbon may leach into slightly deeper soil horizons of the
landfarm. Periodic deep tilling, plowing, or ripping to a depth of 18 — 24 inches is
recommended for the unlined portion of the landfarm to bring any leached
hydrocarbon to the surface to facilitate thorough bioremediation. The frequency
and timing of this deeper tilling is best determined by the Operator, based on field
experience and known loading on the landfarm. All other operating conditions
being equal, a prudent operating practice would be to deep plow the unlined
portion of the landfarm annually.

Because of the risk of penetrating the liner, deep tilling of the lined portion of the
landfarm is not recommended unless soil core samples indicate an unacceptably
high concentration of hydrocarbon is accumulating in the deeper horizons. If
deep tilling is deemed necessary, extreme caution should be exercised to control
the depth of the till and prevent damage to the liner.

D. Irrigation

Keeping the landfarm soil moisture between 5% — 20% is important to effective
bioremediation. Soil moisture levels higher than 20% displace oxygen and
severely diminish degradation rates. Soil moisture levels below 5% will limit
microbial degradation, but less severely than 20+% levels. If normal precipitation
is insufficient to maintain soil moisture above 5%, supplemental fresh water
should be applied to the landfarm via water truck, or other convenient method.
Because of the high altitude and generally low relative humidity, soil moisture
should be gauged often and fresh water applied as appropriate. Fresh water will
also be used for dust control as appropriate.

E. Run-on / Run-off

Run on and run-off water will be managed through a system of diversion berms
and catchment ponds, as well as application of Best Management Practices
described in the field-wide Storm Water Management Plan. Storm water
management facilities should be adequate to contain a 100-year, 24-hour
precipitation event, but should also be designed to account for spring run-off.
Based on the NOAA data (NOAA Atlas 2, Volume lll, Figure 31), a 100-year / 24-
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hour storm event in Wilson Creek will produce 2.8” of precipitation with an
estimated 1.6” absorbed by the soil and 1.2” shed through run-off.

Run-on risks are primarily mitigated by diversionary structures. Run-off risks are
managed by a series of containment berms within the landfarm perimeter.

As part of routine operating practice, all potential areas of run-off accumulation
are inspected periodically. If any off-plot sheen or contamination is noted, the
procedures established in the Wilson Creek Spill Prevention Control and
Countermeasure (SPCC) Plan will be invoked.

F. Fertilization

As with all living things, the microbes that catalyze the degradation of
hydrocarbon require a certain amount of micronutrients. Paramount among these
are nitrogen and phosphorus. If the soil is deficient in these nutrients, soil
supplements should be administered. Recommended nutrient levels are:

¢ Nitrogen (soluble) — 50 — 200 ppm

e Phosphorus - > 5 ppm

These soil amendments can be applied as chemical or organic supplements,
based on cost and availability. If waste loading is expected to be light, It is
recommended that the Operator test nutrient levels at least annually and
exercise their best conservative judgment on the amount and timing of fertilizer
application. If too little fertilizer is added the rate of bioremediation will be slower
than optimum, however too much fertilizer can have toxic effects on the
microbes. Therefore, under-fertilization is preferable to over-fertilization.

If waste loading is expected to be high and high efficiency bioremediation is
desired for a shorter cycle time, then a more rigorous nutrient testing and soil
amendment program is recommended. Periodic soil analysis for soluble nitrogen
(ammonia nitrogen and nitrate nitrogen), and available phosphorus should be
conducted and the results used to determine the amount of chemical fertilizer to
be used. Chemical fertilizers (rather than manure) are appropriate for highest
efficiency so that quantities of nutrients added to the soil can be controlled more
precisely. To estimate the amount of chemical fertilizer to be added, a Nutrient
Addition Worksheet has been attached as Table 1a, and an example calculation
attached as Table 1b. An excel worksheet with these calculations, Landfarm
Nutrient Calcs.xls, is being provided with this documentation.

G. Soil Removal (REG. REQ.)

To ensure an ‘evergreen’ facility, the final phase in landfarm operation is
unloading. Without an outlet for the accumulated soil, two factors will limit the life
of the landfarm — soil level and metals accumulation. Since there are non-
hydrocarbon solids in the waste, the topographic surface of the landfarm will rise
in spite of the hydrocarbon degradation processes. And since a small fraction of
these solids are metals, the concentration of metals will also increase over time.
To prevent either of these factors from limiting the life of the landfarm, reuse and
recycling of remediated soils will be conducted according to the provisions of this
written management plan per COGCC Rule 907 a.(3).
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1. Remediation Thresholds by Rule

Removing soil from the landfarm and re-using or recycling the soil requires
that the soil meet the closure requirements set out in COGCC Rules 909,
910, and Table 910-1 (Series 900 rules are attached as Appendix B). Table 2
(page 21, taken from COGCC Table 910-1) summarizes the applicable
thresholds for closure.

2. Alternative Remediation Thresholds, Background Concentrations

A footnote in Table 910-1 states, “Consideration shall be given to background
concentration levels in native soils and ground water.” On December 9,
2009, the COGCC published a clarification to that footnote on their webpage
stating, “...an operator need not meet a concentration level specified in Table
910-1 if the operator can demonstrate to the COGCC'’s satisfaction that the
Table 910-1 level is exceeded by the background level in the native soils...”.

In cases where background soil concentrations at the Wilson Creek facility
exceed the COGCC Table 910-1 thresholds (e.g., arsenic), Chevron will work
with the COGCC to determine alternative thresholds on a case-by-case basis
following the procedures, rules, and guidance provided by the COGCC.

3. Agency Approval
Getting COGCC approval to remove soil from the landfarm is a two-step
process —

e Submit a written management plan to the Director for approval, per
the requirements of Rule 907 a. (3). This plan shall describe the
proposed use of the waste, method of waste treatment, product
quality assurance, and shall include a copy of any certification or
authorization that may be required by other laws. The written
management plan may incorporate by reference the relevant sections
of this Operating Procedures Manual as well as specific details of
each beneficial use instance requested on COGCC’'s Form 27
(Remediation Workplan).

o Demonstrate compliance with the COGCC Concentration Levels listed
in Table 2 or alternative remediation threshold (see Section III.G.2.,
above) approved by the COGCC.

4. Beneficial Use of Remediated Soils
Once the soil in a landfarm cell meets the regulatory or the approved
alternative closure requirements, the surface soil from that cell can be
removed from the landfarm and used for one of the following purposes
(contingent on COGCC approval of Form 27 request):
o Fill dirt for construction sites.
e Fill dirt for pits closed in accordance with COGCC 900 Series
rules
o Construction of containment berms, dikes, or diversionary
structures to control spills and / or storm water run-off.
Road spread for lease roads within the Unit.
e Stockpiles reserved for one of the above listed uses.
Any other use only with prior approval by the COGCC, submitted
on a Sundry Notice, Form 4. (REG. REQ.)
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Whenever soil is removed from the landfarm, documentation should be
developed and maintained. That documentation should include:
e Soil analytical results demonstrating compliance with the COGCC
closure limits prior to soil removal (see Section IV. E).
o Date of soil removal.
Volume of soil removed and approximate depth of soil layer
removed.
¢ Beneficial use (as outlined above), including location of site soil is
removed to.

If the soil is stockpiled for future beneficial use, then a log of the volumes,
uses, and locations of the stockpiled soil should be kept for the life of the
facility.

H. Site Security

Access to the landfarm is restricted by a fence and gates at the road entrances.
When the landfarm is unmanned, the gates shall be locked and any landfarm
activity must be approved through the Unit Environmental and Safety
Representative, the Operations Supervisor, or other person specifically
designated by the Operations Supervisor.

(REG. REQ.) The landfarm site will be maintained with a perimeter fire lane at
least ten (10) feet in width and an additional ten (10) feet will be maintained as a
buffer zone.

Normal operating hours will match the scheduled work shift(s) of the designated
Operations Personnel and typically be 7 AM to 5 PM weekdays. However, due to
operating needs and project schedules, those hours may vary on an as-needed
basis.

I. Noise and Odor Mitigation

Because of the size and remote location of the landfarm, noise mitigation is
unnecessary except in the application of personal protective equipment (hearing
protection) for personnel operating equipment on the landfarm.

Odors will be mitigated by the tilling and irrigation activities described above.

J. Inspections and Maintenance

Chevron has assigned one of the Operations Personnel as the Landfarm Field
Manager. That person is responsible for managing the day-to-day operations of
the landfarm is responsible for periodic inspections and maintenance of
equipment. Inspections will include all aspects of landfarm operation as
described in this manual. Routine and special maintenance will be performed as
required.

K. Emergency Response

Emergency response procedures for the Wilson Creek Facility (including the
landfarm) are fully detailed in the Facility’'s Emergency Response and SPCC
plans.

Seven Sisters Environmental, Inc. October 2012



Wilson Creek Landfarm Operating Procedures Manual PAGE-11

L. Winter Operation

During winter months when the soil is snow covered and/or frozen, any waste
material generated for landfarm remediation will be stockpiled in the adjacent
staging area.

M. Closure

A Final Closure Plan, based on the following preliminary closure plan should be
submitted to the Director of the COGCC at least sixty (60) days prior to actual
closure. See COGCC Rule 908(g)(2) for specifics.

The Landfarm Facility, less than two (2) acres in extent, is sited in a remote area
at NEV4NW?V4, Section 35, T3N, R94W, 6 PM. The closure plan consists of three
phases:

¢ Final Remediation

e Equipment Decommissioning

e Site Reclamation

Each of the phases is described in detail below. The primary assumptions in
developing this Closure Plan are:

o Where appropriate, Chevron will conduct the required soil sampling and
obtain COGCC approval for alternative remediation thresholds (e.g.
arsenic) based on background soil concentrations as described in Section
I1I.H.2 above.

o There will be no groundwater impacts — currently there are no indications
of groundwater impacts in the vicinity of the landfarm.

1. FEinal Remediation

After the final application of E&P waste on the landfarm, it is estimated that it
will take five (5) years to remediate the Total Petroleum Hydrocarbons (TPH)
to meet the COGCC Standard of 500 mg/kg. The current COGCC standards
for soil are found in Table 2 (page 21).

During the five-year remediation span, quarterly soil sampling is
recommended to provide the data necessary to optimize the operational
parameters (irrigation, fertilization, soil tilling) to maximize the degradation
rate. The sampling should be conducted according to the Annual Sampling
Protocol contained in Section IV (page 12). Normal operating costs would
also be incurred during that 5-year period and would include, but not be

limited to:
e lIrrigation
e Fertilization
¢ Soil manipulation
e Storm water management
¢ Routine patrol, security, and maintenance

After the quarterly sampling results indicate the landfarm meets the COGCC
standards for closure, one rigorous sampling event will be conducted to
ensure the data are representative and unbiased. This final sampling event
will be conducted in compliance with the ASTM Guidance Documents
(Appendix D):
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¢ ASTM D6009 - Standard Guide for Sampling Waste Piles, and
ASTM D6044 — Standard Guide for Representative Sampling for
Management of Waste and Contaminated Media

Only after the results of the sampling event conducted according to the ASTM
Standards confirm compliance with the COGCC Standards will
Decommissioning and Site Reclamation activities commence.

2. Equipment Decommissioning

Certain equipment will need to be decommissioned and either moved to
surplus equipment or appropriately disposed of. The on-site equipment

includes:
e Miscellaneous surface equipment
e Fence

3. Site Reclamation
Final site reclamation will be similar to general construction project
reclamation and will include:
e Obtaining a Stormwater Construction Permit and subsequent
stormwater management activities
¢ Removal of excess soil for beneficial use
e Final contouring of entire site consistent with natural slopes and
drainages
o Re-vegetation activities, including seeding (BLM approved seed mix)
and erosion control structures
e Final regulatory clearance activities with the COGCC, Rio Blanco
County, and other applicable agencies.

Once the regulatory thresholds have been achieved and all appropriate
agency approvals have been obtained, the site is considered closed.

IV. Sampling, Monitoring, Recordkeeping, and Reporting

A. Waste Sampling

(REG. REQ.) COGCC requires that for each type of waste to be treated a
characteristic waste profile shall be completed. Waste profiles have been
completed for tank bottoms, oily dirt, and Sulfa Treat waste — the three most
common types of waste applied to the landfarm, so additional profiling of these
routine wastes is not required, unless there is a reasonable chance that the
sludge being applied differs significantly from the existing profiles.

If an allowable waste that differs significantly in chemical or physical properties is
applied to the landfarm, then a waste profile shall be generated for that waste.
The profile should include, as a minimum:

e An evaluation of oil, water, and solids fractions,

o A metals analysis (see Table 2, page 21), and

o An analysis of the water phase for salts and total dissolved solids (TDS)

(Best Practice) — While not required, waste profiles should be generated for
routine wastes annually as a check on the variability in the wastes. These data
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will improve the accuracy of the tools used to predict hydrocarbon degradation
and TPH content of the soil. These predictions are in turn used to efficiently
manage waste application and landfarm use.

B. Surface Soil (0" —9”, Biodegradation Zone)

As a best practice annual surface soil sampling and analyses should be
conducted to monitor oil content, conductivity, pH, moisture, and nutrients (see
Section |IILLE., Fertilization). These data are necessary for the efficient
management of waste application, irrigation, and fertilization. The soil should be
analyzed for:

¢ RCRA metals (As, Ba, Cd, Cr, Pb, Se, Ag, Hg — EPA 6010/ 7000)

e Total Petroleum Hydrocarbons (TPH — 8015)

e pH

e Salinity (Sodium Adsorption Ratio)
Three (3) soil samples from randomly selected locations should be composited
into a single sample for analysis. Random locations should be selected using a
grid system and random number generator.

C. Subsurface Soil (> 3’, Unsaturated Zone)

Periodic sampling of soil at depths greater than 3 feet is recommended to
monitor the extent and depth of any potential hydrocarbon migration. If migration
of hydrocarbons is detected, annual ‘deep’ plowing is recommended to bring
leached hydrocarbons to the surface.

Three (3) soil samples from randomly selected locations should be composited
into a single sample for analysis. Random locations should be selected using a
grid system and random number generator.

D. Soil Sampling for Soil Removal / Beneficial Use

Once a landfarm section is targeted for soil removal, certain procedures need to
be employed to ensure compliance with all COGCC thresholds. Those
procedures are:

o Use the soil sampling procedures outlined in Section IV.B. of this
document to establish the soil contaminant levels in the area of interest.
Use three (3) composited samples for each area from randomly selected
locations using a grid system and random number generator.

o Estimate the total volume of soil to be removed based on surface area of
area and depth of removal.

o Identify the area to be used for soil beneficial use (e.g., excavation
backfill, pit remediation, post-construction contouring, berming material,
etc.).

¢ Use a mixing calculation to estimate the final ‘in-place’ concentrations of
all regulated contaminants, considering:

o Landfarm soil volumes

o Landfarm soil contaminant concentrations

o Estimated native soil volumes used to mix with the landfarm soil
volumes

o0 Native soil background concentrations of regulated contaminants
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e The estimated final ‘in-place’ contaminant concentrations should not
exceed COGCC Table 910-1 thresholds (Table 2, page 21) OR the
COGCC approved alternative remediation thresholds (Section 111.G.2).
The assumptions, analytic data, and calculations should accompany the
Form 27 request for approval submitted to the COGCC.

Additional guidance on sampling waste piles and representative sampling of
waste and contaminated media is provided in Appendix D — ASTM Guidance
Documents.

E. Groundwater Sampling

In October 2011, one upgradient and two downgradient groundwater monitoring
wells were installed as shown in Figure 5a. Samples from each well will be
collected at least annually and analyzed by the latest EPA SW 846 methods
where applicable. Parameters to be analyzed (per COGCC Rule 908b. (9) A.) will
include:

Chlorides

Sulfates

Total Dissolved Solids (TDS)
Iron

Manganese

Nitrites

Nitrates

Selenium

Benzene

Toluene
Ethylbenzene
Xylenes

pH

Specific Conductance

F. Recordkeeping

The COGCC requires records of the types and volumes of waste actually applied
to the landfarm, as well as a waste characterization profile (Section IV.A.) of each
type of waste applied to the landfarm.

The attached recordkeeping form (Appendix A) can be used to track the required
and ‘best practice’ data, which includes:

Date and time of waste application

Volume applied

Source of the waste

Type of waste

Application method (type of truck) and estimated thickness of application

These records are managed and maintained by the Environmental and Safety
Representative and will be available for review by personnel from the COGCC.

Seven Sisters Environmental, Inc. October 2012
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G. Reporting

(REG. REQ.) — Effective April 1, 2009, each operator of a E&P Centralized
Waste Management facility is required to submit an annual report to the COGCC
summarizing operations, including the types and volumes of waste actually
handled at the facility (COGCC rule 908(f)). Data supplied in the attached
recordkeeping format (Appendix A) can be used with a cover letter to comply with
this requirement.

V. Permits and Permit Conditions

Colorado Oil and Gas Conservation Commission (COGCC)

The Wilson Creek Landfarm is classified as a centralized E&P waste treatment facility
and is therefore regulated under the provisions of 834-60-103(4.5) of the Colorado
Revised Statutes (C.R.S.) through the 900 series rules of the COGCC. A copy of the 900
series rules is attached as Appendix B. The soil sampling and analysis requirements are
specified in these rules (as summarized above). Two other major provisions of the rules
require 1.) Operators post a financial assurance bond and 2.) subsequently obtain a
valid operating permit. The operators have posted a financial assurance bond (Bond No.
6049661) and the Wilson Creek Landfarm has been issued COGCC Operating Permit
No. 149002.

Attached in Appendix C are copies of the original COGCC permit approval (December 1,
2000), a Sundry Notice approval for installation of a new liner (October 29, 2010), and
three groundwater well permits from the Colorado Division of Water Resources
(November 20, 2012).

Seven Sisters Environmental, Inc. October 2012
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Figure 5a
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Figure 5b
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MATERIALS SPECIFICATION

MATERIAL AND CONSTRUCTION SPECIFICATIONS:

THE FOLLOWING MATERIAL LIST IS NOT ALL INCLUSIVE.
OTHER MATERIAL WILL BE NECESSARY FOR THE COMPLETION OF THE PROUJECT.

PIT LINER TO BE A MINIMUM OF 24 MIL THICK HDPE OR OTHER AS APPROVED BY THE
COLORADO OIL AND GAS CONSERVATION COMMISSION AND SHALL MEET THE
REQUIREMENTS OF RULE 904. PIT LINERS SHALL BE INSTALLED ACCORDING TO
MANUFACTURERS SPECIFICATIONS. BEDDING/FOUNDATION MATERIAL FOR THE LINER
SHALL CONSIST OF 12" OF COMPACTED SOIL HAVING A HYDRAULIC CONDUCTIVITY NOT
EXCEEDING 1.0 X 1077 CM/SEC AFTER TESTING AND COMPACTION. THE FOUNDATION
MATERIAL SELECTED SHALL BE FREE OF FRACTURED FACES CAPABLE OF PUNCTURING
THE LINER MATERIAL. THE MATERIAL SHALL ALSO BE FREE OF ORGANIC AND FROZEN
MATERIAL. LINER MANUFACTURER SHALL APPROVE SUBGRADE PRIOR TO INSTALLATION
OF LINER.

BERM WILL BE KEYED INTO NATIVE MATERIAL. THE KEY-WAY WILL BE BACKFILLED AND
COMPACTED WITH CLEAN BERM MATERIAL. NO DEBRIS WILL BE USED IN THE BERM
CONSTRUCTION.  NATIVE MATERIAL MAY BE USED FOR BERM CONSTRUCTION EXCEPT NO
CLEAN SAND OR POROUS ROCK MAY BE USED. BERM MATERIAL MUST BE WELL
GRADED.

ALL BERM MATERIAL SHALL BE COMPACTED TO AT LEAST 95% OF THE OPTIMUM
OBTAINED BY AASHTO METHOD T99. THE MATERIAL MUST BE PLACED IN LIFTS NOT TO
EXCEED 8" AND COMPACTION TESTS SHALL BE MADE TO VERIFY COMPACTION
REQUIREMENTS. IF COMPACTION REQUIREMENTS ARE NOT MET AT 8" LIFTS,
ADJUSTMENTS MUST BE MADE TO THE LIFT DEPTH (EG. 6" MAX LIFT).

— ALL APPLICABLE FEDERAL, STATE, AND LOCAL CODES WILL BE
REVIEWED AND STRICTLY COMPLIED WITH.
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TABLE 1A — NUTRIENT ADDITION WORKSHEET
Line Units Line Units
1 Bulk density, soil 100.0 | Ib/ft3 10 Sp. Vol, bulk soil 0.01 | ft3/lb
Calculations 11 Soil weight, 1 acre x 1 ft. 2178 | tons
2 Target nutrient concentration ppm Nutrient content, common fertilizers - nitrogen
3 Current nutrient concentration ppm 12 Urea 0.46 | wt.
4 Additional nutrient required =Line 2 — Line 3 ppm 13 Ammonium nitrate 0.33 | wt.
5 Fertilizer used:
6 Required nutrient, per acre 14 Diammonium phophate 0.18 | wt.
= (Line 4 / 1,000,000) x Line 11 x 2000 Ibs
7 Total weight fertilizer required, per acre 15 Ammonium sulfate 0.21 | wt.
= Line 6 / Appropriate value from Lines 12 — Ibs
19
8 Area to be fertilized acres Nutrient content, common fertilizers — phosporus
9 Total weight of fertilizer required 16 Diammonium phosphate 0.46
=Line 7 xLine 8 Ibs
17 Monoammonium phosphate 0.48
18 Superphosphate 0.20
19 Concentrated superphosphate 0.46
Note — a worksheet version of this spreadsheet is provided, filename - Landfarm Nutrient Calcs.xls.
Landfarm Nutrient
Calcs.xls
Seven Sisters Environmental, Inc. October 2012
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TABLE 1B — NUTRIENT ADDITION WORKSHEET, EXAMPLE
Line Units Line Units
1 Bulk density, soil 100.0 | Ib/ft3 10 Sp. Vol, bulk soil 0.01 ft3/Ib
Calculations 11 Soil weight, 1 acre x 1 ft. 2178 | tons
2 Target nutrient concentration (nitrogen) 200 | ppm Nutrient content, common fertilizers - nitrogen
3 Current nutrient concentration (from analysis) 50 | ppm 12 Urea 0.46 | wt.
4 Additional nutrient required =Line 2 — Line 3 150 | ppm 13 Ammonium nitrate 0.33 | wt.
5 Fertilizer used: Urea
6 Required nutrient, per acre 14 Diammonium phophate 0.18 | wt.
= (Line 4 / 1,000,000) x Line 11 x 2000 653 | Ibs
7 Total weight fertilizer required, per acre 15 Ammonium sulfate 0.21 | wt.
= Line 6 / Appropriate value from Lines 12 - | 1,420 | Ibs
19
8 | Area to be fertilized 3.2 | acres Nutrient content, common fertilizers — phosporus
9 Total weight of fertilizer required 16 Diammonium phosphate 0.46
=Line 7 xLine 8 4,545 | Ibs
17 Monoammonium phosphate 0.48
18 Superphosphate 0.20
19 Concentrated superphosphate 0.46
Note — a worksheet version of this spreadsheet is provided, filename - Landfarm Nutrient Calcs.xls.
Seven Sisters Environmental, Inc. October 2012
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TABLE 2: COGCC CLOSURE LIMITS FOR REMEDIATED SoILS (FROM COGCC, RULE 910, TABLE 910-1)

(SEE NOTES ON FOLLOWING PAGE)

Contaminant of Concern

| Concentrations

Organic Compounds in Soil

TPH (total volatile and extractable petroleum hydrocarbons) | 500 mg/kg
Benzene 0.17 mg/kgz
Toluene 85 mg/kg2
Ethylbenzene 100 mg/kg2
Xylenes (total 175 mg/kg2
Acenaphthene 1,000 mg/kg2
Anthracene 1,000 mg/kg2
Benzo(A)anthracene 0.22 mg/kg2
Benzo(B)fluoranthene 0.22 mg/kg2
Benzo(K)fluoranthene 2.2 mg/kg2
Benzo(A)pyrene 0.022 mg/kg2
Chrysene 22 mg/kg2

Dibenzo(A,H)anthracene

0.022 mg/kg2

Fluoranthene

1,000 mg/kg2

Fluorene 1,000 mg/kg2
Indeno(1,2,3,C,D)pyrene 0.22 mg/kg2
Napthalene 23 mg/kg2
Pyrene 1,000 mg/kg2
Organic Compounds in Ground Water
Benzene 5 ug/ls
Toluene 560 to 1,000 pg/ls
Ethylbenzene 700 pg/ls

Xylenes (Total)

1,400 to 10,000 pg/ls4

Inorganics in Soils

Electrical Conductivity (EC)

<4 mmhos/cm or 2x background

Sodium Adsorption Ratio (SAR)

<125

pH

6-9

Inorganics in Ground Water

Total Dissolved Solids (TDS)

<1.25 x backgrounds

Chlorides <1.25 x backgrounds

Sulfates <1.25 x backgrounds
Metals in Soils

Arsenic 0.39 mg/kg2

Barium (LDNR True Total Barium) 15,000 mg/kgz

Boron (Hot Water Soluble) 2 mg/ls

Cadmium 70 mg/kgse

Chromium (l11) 120,000 mg/kgz

Chromium (VI) 23 mg/kgz6

Copper 3,100 mg/kge

Lead (inorganic) 400 mg/kg2

Mercury 23 mg/kg2

Nickel (soluble salts) 1,600 mg/kga,6

Selenium 390 mg/kgz6

Silver 390 mg/kg2

Zinc 23,000 mg/kgz6

Liguid Hydrocarbons in Soils and Ground Water

Liquid hydrocarbons including condensate and oil

| Below detection level

Seven Sisters Environmental, Inc.

October 2012
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Notes to Table 2

COGCC recommends that the latest version of EPA SW 846 analytical methods be used where
possible and that analyses of samples be performed by laboratories that maintain state or
national accreditation programs.

! Consideration shall be given to background levels in native soils and ground water.

2 Concentrations taken from CDPHE-HMWMD Table 1 Colorado Soil Evaluation Values
(December 2007).

% Concentrations taken from CDPHE-WQCC Regulation 41 - The Basic Standards for Ground
Water.

* For this range of standards, the first number in the range is a strictly health-based value, based
on the WQCC’s established methodology for human health-based standards. The second
number in the range is a maximum contaminant level (MCL), established under the Federal Safe
Drinking Water Act which has been determined to be an acceptable level of this chemical in
public water supplies, taking treatability and laboratory detection limits into account. The WQCC
intends that control requirements for this chemical be implemented to attain a level of ambient
water quality that is at least equal to the first number in the range except as follows: 1) where
ground water quality exceeds the first number in the range due to a release of contaminants that
occurred prior to September 14, 2004 (regardless of the date of discovery or subsequent
migration of such contaminants) clean-up levels for the entire contaminant plume shall be no
more restrictive than the second number in the range or the ground water quality resulting from
such release, whichever is more protective, and 2) whenever the WQCC has adopted alternative,
site-specific standards for the chemical, the site-specific standards shall apply instead of these
statewide standards.

® Analysis by USDA Agricultural Handbook 60 method (20B) with soluble cations determined by
method (2). Method (20B) = estimation of exchangeable sodium percentage and exchangeable
potassium percentage from soluble cations. Method (2) = saturated paste method (note: each
analysis requires a unique sample of at least 500 grams). If soils are saturated, USDA
Agricultural Handbook 60 with soluble cations determined by method (3A) saturation extraction
method.

® The table value for these inorganic constituents is taken from the CDPHE-HMWMD Table 1
Colorado Soil Evaluation Values (December 2007). However, because these values are high, it is
possible that site-specific geochemical conditions may exist that could allow these constituents to
migrate into ground water at levels exceeding ground water standards even though the
concentrations are below the table values. Therefore, when these constituents are present as
contaminants, a secondary evaluation of their leachability must be performed to ensure ground
water protection.

Seven Sisters Environmental, Inc. October 2012
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APPENDIX A — Recordkeeping Format

Seven Sisters Environmental, Inc. October 2012



Wilson Creek
Landfarm Recordkeeping Format

Dumping Records

Application Transportation
Date of Dumping | Time of Dumping| Waste Type Method BBLS YDS FT® TONS Source Location Comments Company

Page 27



Wilson Creek
Landfarm Recordkeeping Format

2009 Landfarm Maintence Log

Date of Time Disking Maintenance
Disking Commenced Disking Depth | Plowing Date [ Sampling Fertilize Hours CELL Location Comments Chevron Representative

Page 28
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APPENDIX B
COGCC Series 900 Rules
(Effective April 1, 2009)

EXPLORATION & PRODUCTION (E&P) WASTE MANAGEMENT

901. INTRODUCTION

a. General. The rules and regulations of this series establish the permitting, construction,
operating and closure requirements for pits, methods of E&P waste management,
procedures for spill/release response and reporting, and sampling and analysis for
remediation activities. The 900 Series rules are applicable only to E&P waste, as defined
in § 34-60-103(4.5), C.R.S., or other solid waste where the Colorado Department Of
Public Health And Environment has allowed remediation and oversight by the
Commission.

b. COGCC reporting forms. The reporting required by the rules and regulations of this series
shall be made on forms provided by the Director. Alternate forms may be used where
equivalent information is supplied and the format has been approved by the Director.

c. Additional requirements. Whenever the Director has reasonable cause to believe that an
operator, in the conduct of any oil or gas operation, is performing any act or practice
which threatens to cause or causes a violation of Table 910-1 and with consideration of
water quality standards or classifications established by the Water Quality Control
Commission (“WQCC” ) for waters of the state, the Director may impose additional
requirements, including but not limited to, sensitive area determination, sampling and
analysis, remediation, monitoring, permitting and the establishment of points of
compliance. Any action taken pursuant to this Rule shall comply with the provisions of
Rules 324A. through D. and the 500 Series rules.

d. Alternative compliance methods. Operators may propose for prior approval by the Director
alternative methods for determining the extent of contamination, sampling and analysis,
or alternative cleanup goals using points of compliance.

e. Sensitive area determination. When the operator or Director has data that indicate an impact
or threat of impact to ground water or surface water, the Director may require the
operator to make a sensitive area determination and that determination shall be subject
to the Director's approval. The sensitive area determination shall be made using
appropriate geologic and hydrogeologic data to evaluate the potential for impact to
ground water and surface water, such as appropriate percolation tests that demonstrate
that seepage will not reach underlying ground water or waters of the State and impact
current or future uses of these waters. Operators shall submit data evaluated and
analysis used in the determination to the Director.

f. Sensitive area operations. Operations in sensitive areas shall incorporate adequate measures
and controls to prevent significant adverse environmental impacts and ensure
compliance with the concentration levels in Table 910-1, with consideration to WQCC
standards and classifications.

902. PITS - GENERAL AND SPECIAL RULES

a. Pits used for exploration and production of oil and gas shall be constructed and operated to
protect public health, safety, and welfare and the environment, including soil, waters of

Seven Sisters Environmental, Inc. October 2012
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the state, and wildlife, from significant adverse environmental, public health, or welfare
impacts from E&P waste, except as permitted by applicable laws and regulations.

b. Pits shall be constructed, monitored, and operated to provide for a minimum of two (2) feet of
freeboard at all times between the top of the pit wall at its point of lowest elevation and
the fluid level of the pit. A method of monitoring and maintaining freeboard shall be
employed. Any unauthorized release of fluids from a pit shall be subject to the reporting
requirements of Rule 906.

c. Any accumulation of oil or condensate in a pit shall be removed within twenty-four (24) hours of
discovery. Operators shall use skimming, steam cleaning of exposed liners, or other safe
and legal methods as necessary to maintain pits in clean condition and to control
hydrocarbon odors. Only de minimis amounts of hydrocarbons may be present unless the
pit is specifically permitted for oil or condensate recovery or disposal use. A Form 15 pit
permit may be revoked by the Director and the Director may require that the pit be closed
if an operator repeatedly allows more than de minimis amounts of oil or condensate to
accumulate in a pit. This requirement is not applicable to properly permitted and properly
fenced, lined, and netted skim pits that are designed, constructed, and operated to
prevent impacts to wildlife, including migratory birds.

d. Where necessary to protect public health, safety and welfare or to prevent significant adverse
environmental impacts resulting from access to a pit by wildlife, migratory birds, domestic
animals, or members of the general public, operators shall install appropriate netting or
fencing.

e. Pits used for a period of no more than three (3) years, or more than three (3) years if the
Director has issued a variance, for storage, recycling, reuse, treatment, or disposal of
E&P waste or fresh water, as applicable, may be permitted in accordance with Rule 903
to service multiple wells, subject to Director approval.

f. Unlined pits shall not be constructed on fill material.

g. Except as allowed under Rule 904.a, unlined pits shall not be constructed in areas where
pathways for communication with ground water or surface water are likely to exist.

h. Produced water shall be treated in accordance with Rule 907 before being placed in a
production pit.

i. Operators shall utilize appropriate biocide treatments to control bacterial growth and related
odors as needed.

903. PIT PERMITTING/REPORTING REQUIREMENTS

a. An Earthen Pit Report/Permit, Form 15, shall be submitted to the Director for prior approval for
the following pits:

(1) All production pits.
(2) Special purpose pits except those reported under Rule 903.b.(1) or Rule 903.b.(2).
(3) Drilling pits designed for use with fluids containing hydrocarbon concentrations

exceeding 10,000 ppm TPH or chloride concentrations at total well depth
exceeding 15,000 ppm.

Seven Sisters Environmental, Inc. October 2012
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(4) Multi-well pits containing produced water, drilling fluids, or completion fluids that will
be recycled or reused, except where reuse consists only of moving drilling fluids
from one (1) oil and gas location to another such location for reuse there.

b. An Earthen Pit Report/Permit, Form 15, shall be submitted within thirty (30) calendar days after
construction for the following:

(1) Special purpose pits used in the initial phase of emergency response.
(2) Flare pits where there is no risk of condensate accumulation.

c. An Earthen Pit Report/Permit, Form 15, shall not be required for drilling pits using water-based
bentonitic drilling fluids with concentrations of TPH and chloride below those referenced
in Rule 903.a.(3).

d. An Earthen Pit Report/Permit, Form 15, shall be completed in accordance with the instructions
in Appendix I. Failure to complete the form in full may result in delay of approval or return
of form.

e. The Director shall endeavor to review any properly completed Earthen Pit Report/Permit, Form
15, within thirty (30) calendar days after receipt. In order to allow adequate time for pit
permit review and approval, operators shall submit an Earthen Pit Report/Permit, Form
15, at the same time as the Application for Permit to Drill, Form 2, is submitted. The
Director may condition permit approval upon compliance with additional terms,
provisions, or requirements necessary to protect the waters of the state, public health, or
the environment.

904. PIT LINING REQUIREMENTS AND SPECIFICATIONS

a. Pits that were constructed before May 1, 2009 on federal land, or before April 1, 2009 on other
land, shall comply with the rules in effect at the time of their construction. The following
pits shall be lined if they are constructed on or after May 1, 2009 on federal land, or on or
after April 1, 2009 on other land:

(1) Drilling pits designed for use with fluids containing hydrocarbon concentrations
exceeding 10,000 ppm TPH or chloride concentrations at total well depth
exceeding 15,000 ppm.

(2) Production pits , other than skim pits, unless the operator demonstrates to the
Director’s satisfaction that the quality of the produced water is equivalent to or
better than that of the underlying groundwater or the operator can clearly
demonstrate by substantial evidence, such as by appropriate percolation tests,
that seepage will not reach the underlying aquifer or waters of the state at
contamination levels in excess of applicable standards. Subject to Rule 901.c,
this requirement shall not apply to such pits in Washington, Yuma, Logan,
Morgan, Huerfano, or Las Animas Counties constructed before May 1, 2011.

(3) Special purpose pits, except emergency pits constructed during initial emergency
response to spills/releases, or flare pits where there is no risk of condensate
accumulation.

(4) Skim pits.

(5) Multi-well pits used to contain produced water, drilling fluids, or completion fluids that
will be recycled or reused, except where reuse consists only of moving drilling

Seven Sisters Environmental, Inc. October 2012
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fluids from one oil and gas location to another such location for reuse there.
Subject to Rule 901.c, this requirement shall not apply to multi-well pits used to
contain produced water in Washington, Yuma, Logan, Morgan, Huerfano, or Las
Animas Counties constructed before May 1, 2011.

(6) Pits at centralized E&P waste management facilities and UIC facilities.

b. The following specifications shall apply to all pits that are required to be lined:

(1) Materials used in lining pits shall be of a synthetic material that is impervious, has
high puncture and tear strength, has adequate elongation, and is resistant to
deterioration by ultraviolet light, weathering, hydrocarbons, aqueous acids, alkali,
fungi or other substances in the produced water.

(2) All pit lining systems shall be designed, constructed, installed, and maintained in
accordance with the manufacturers’ specifications and good engineering
practices.

(3) Field seams must be installed and tested in accordance with manufacturer
specifications and good engineering practices. Testing results must be
maintained by the operator and provided to the Director upon request.

c. The following specifications shall also apply to pits that are required to be lined, except those at
centralized E&P waste management facilities, unless an oil and gas operator
demonstrates to the satisfaction of the Director that a liner system offering equivalent
protection to public health, safety, and welfare, including the environment and wildlife
resources, will be used:

(1) Liners shall have a minimum thickness of twenty-four (24) mils. The synthetic or
fabricated liner shall cover the bottom and interior sides of the pit with the edges
secured with at least a twelve (12) inch deep anchor trench around the pit
perimeter. The anchor trench shall be designed to secure, and prevent slippage
or destruction of, the liner materials.

(2) The foundation for the liner shall be constructed with soil having a minimum thickness
of twelve (12) inches after compaction covering the entire bottom and interior
sides of the pit, and shall be constructed so that the hydraulic conductivity shall
not exceed 1.0 x 107 cm/sec after testing and compaction. Compaction and
permeability test results measured in the laboratory and field must be maintained
by the operator and provided to the Director upon request.

(3) As an alternative to the soil foundation described in Rule 904.c.(2), the foundation
may be constructed with bedding material that exceeds a hydraulic conductivity
of 1.0 x 107 cm/sec, if a double synthetic liner system is used; however, the
bottom and sides of the pit shall be padded with soil or synthetic matting type
material and shall be free of sharp rocks or other material that are capable of
puncturing the liner. Each synthetic liner shall have a minimum thickness of
twenty-four (24) mils.

d. The following specifications shall also apply to pits used at centralized E&P waste
management facilities, unless an oil and gas operator demonstrates to the satisfaction of
the Director that a liner system offering equivalent protection to public health, safety, and
welfare, including the environmen