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Professional Engineer stamped review of the as-built construction and integrity of the pit 

As-built construction details  

Engineering evaluation of the liner installation and Sub Grade Acceptance 



 

 
Terracon Consultants, Inc.           2308 Interstate Avenue                Grand Junction, CO 81505 

P  [970] 245-4078     F  [970] 245-7115     www.terracon.com 

February 28, 2012 
 
 
 
WPX Energy Rocky Mountain, LLC 
1058 County Road 215 
Parachute, CO 81635 
 
Attention: Ms. Karolina Blaney 
  Email: Karolina.Blaney@williams.com 
  Wk:  970-683-2295 
   
Subject: Engineering Consultation- Existing Pits  
  Grand Valley Pit #1, #2 and #3 
  Garfield County, Colorado 
  Terracon Job No. AD125007 
 
 
 
Ms. Blaney, 
 
 As requested, the Terracon Engineer visited the subject site and made measurements 
and observations on February 17 and 23, 2012 and reviewed construction reports of the subject 
ponds/liners in preparation of this report.  The purpose of our review was to determine the 
conditions of the liner compliance with the attached COGCC Form 15 approval as follows for 
each pit: 
 

1. P.E. stamped review of the as-built construction of the pit and integrity of the pit 
considering existing fill, and   

2. Evaluation of the liner installation and “Sub Grade Acceptance”. 
 
 
 
 
Site Conditions 
 

 At the time of our visits, the subject pits were existing and operational.  GV Pit #1 
exterior included a synthetic liner cover.  GV Pits #2 and #3 had wildlife netting cover.  The area 
surrounding the subject site can be characterized as largely vacant, semi arid and barren.  We 
found no seeps or other non man made water sources in the immediate vicinity.  The subject 
site is located in a sloping valley floor that drops down toward the south and west.  Therefore 
the resulting locations of maximum fill are on the southwest ends of the pits.   We visually found 
up to 15 feet of fill at pit#1, about 10 feet of fill at pit#2 and up to 12 feet fill thickness at pit#3.  



Engineering Consultation  
Grand Valley Water Management Pits #1, #2 and #3■  

February 28, 2012 ■ Terracon Job No. AD125007 
 

Responsive ■ Resourceful ■ Reliable  2 
 

 

The pits were each found as described in the documents we reviewed.  The pits and associated 
liners were found to be free of apparent damages. We observed the existing liner surface 
appeared to be in good condition.  We did not identify punctures, tears or stress in the three pit 
liners. 
  
Review of construction documents indicates compaction testing was performed during 
construction of the liner subgrade level in each of the pits.  Three locations at pit#1, 3 locations 
at pit#2 and two locations at pit#3 liner subgrade were tested and met generally accepted 
construction practice at the level and time tested (reference attached Lambert and Associates 
test reports dated May 28, 2009). 
 
Site embankment fills such as in the southwest end of the pits and the dividing areas between 
pits were not tested.  Construction documents (reference Uintah Engineering and Land 
Surveying, AS-BUILT drawings dated October 28, 2010 for each pit, attached) show existing 
embankment fill depths varying up to 5 to 10 feet at each of the pits.  In our opinion, the amount 
of time since construction of 2 ½ years with no apparent damages and the level of 24 hour 
operational monitoring at this site indicate it is very unlikely that any one time event could 
damage the existing fill to cause a release.  However, we do not recommend construction on 
the embankments unless foundation engineering considers the existence of man made fill.  We 
also believe that a reoccurring yearly reobservation is warranted.  We recommend the 
observations be performed by a Colorado registered P.E. to check for evidence of ongoing fill 
consolidation or liner tension, considering the lack of construction documentation of fills at the 
subject site.   
 
The Terracon engineer walked the entire perimeter of each pit#2, and pit#3 and inspected the 
liner from the anchor trench to the water level. The liners were found to be in excellent condition 
with no signs of deterioration, tears, or punctures. No protruding or bulging areas were observed 
on the surface of the liner.  All seams were reported to be factory seamed; appeared to be 
professionally welded and there were no signs of separation or de-lamination. The liner 
appeared to be properly installed in the anchor trench and backfilled correctly. Normal slack in 
the liner material was observed.  Pit#1 had a synthetic cover and therefore the liner was not 
accessible.  However the above comments are also applicable of our observations of the pit#1 
cover. 
 
We reviewed the “Sub Grade Acceptance” forms included in the attached file and talked to the 
MB Construction representative, Richard Teninty who signed the form at time of completion of 
construction.  We understand the ‘acceptance’ was based on an observation the soil liner grade 
did not have sharp protruding points or obvious holes immediately prior to liner lay down.  It 
does not apply to potential underlying support issues. 
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Review of liner Daily Installation Reports by ClearWater Construction dated Pit#1 (5-29 thru 31, 
2009), Pit#2 (6-2,4,5,6,7, 8, 9, and 10, 2009) and Pit#3 (6-12,13, 14 and 15, 2009) indicates the 
installation including field welds and field tests  met our understanding of liner specifications and 
generally accepted construction practices.  
 
 
 
 
Compliance with Form 15 Approval Conditions 

 
Based on our observations, measurements and review, the subject liners appear to have 

been installed per the manufacturer’s installation recommendations and performing satisfactorily 
for the last 2 ½ years since construction.  We believe the Grand Valley pits#1, 2, and 3 are 
constructed in accordance with industry standards.  Therefore, regarding 
 

1. P.E. stamped review of the as-built construction of the pit and integrity of the pit 
considering existing fill 
 

The information and limitations contained in this report serves as our review of the as-built 
construction.  Considering existing fill, we believe a reoccurring yearly reobservation made by a 
Colorado licensed P.E., as described above to check for evidence of fill consolidation, is 
warranted. The next item, 
 

2. Evaluation of the liner installation and “Sub Grade Acceptance”. 
 
As noted above, the attached “Sub Grade Acceptance” forms for each subject pit apply to the 
observation made immediately prior to lay down of the synthetic liner. We do not believe 
additional work is warranted at this time in regards to these observations.   

 
We believe this investigation was conducted in a manner consistent with that level of 

care and skill ordinarily used by geotechnical engineers practicing in this area at this time.  No 
other warranty, either express or implied, is made.  
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Sincerely, 
Terracon Consultants, Inc. 

John P. Withers, P.E. 
Principal Engineer

1copy sent 
Jpw:jpw

1copy emailed
1cc emailed david.fox@williams.com

Attachment:
 Documents Reviewed in Preparation of Engineering Consultation 
   Grand Valley Pit #1 
   Grand Valley Pit #2 
   Grand Valley Pit #3 

 2/28/12



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Grand Valley Pit #2 Data 
 
 

  



























































































 

 

 

 

 

Attachment C 

 

Historical Use and Maintenance 



Grand Valley Pit # 2 

 

Historical Use and Maintenance: 

 

• The pit was constructed in 2009 in accordance with the COGCC Rules applicable at that 

time.  

• The pit bottom was compacted and lined with one 60 mil HDPE liner (See attachment B 

for the engineering evaluation of the liners installation and sub grade acceptance).   

• Grand Valley Pit # 2 prior to the commissioning of the Grand Valley Pit #1   was used for 

storage and receiving of recycled produced water.   With Grand Valley Pit #1 in service 

the Grand Valley Pit # 2 is only used for storage of recycled produced water.   

• The historical maintenance consisted of regular inspections and general house cleaning.   

• No repairs have been required on the Grand Valley Pit # 2   

• This pit is managed under close supervision and has minimal daily exposure to operations 

other than normal water movements.   
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Operation and Maintenance Plan 



 

 

 

 

 
 

 

OPERATION AND MAINTENANCE  

PLAN 
 
 

Parachute Centralized E&P Waste Management Facility 
Garfield County, Colorado 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

WPX Energy Rocky Mountain, LLC 
February 29, 2012 
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1.0 INTRODUCTION 
WPX Energy Rocky Mountain, LLC (WPX) owns and operates the Parachute Water 
Management Facility (Parachute WMF) located in Garfield County, Colorado. Parachute 
WMF was constructed as a centralized waste management facility to process and recycle 
fluids that are generated from natural gas exploration and production and other WPX 
operations in the Piceance Basin. The facility was constructed in response to WPX’s 
increasing natural gas production and continued drilling in the area and the need to cost 
effectively treat these fluids for re-use as well as disposal. 

The Parachute WMF operates 24 hours per day, 365 days a year and is designed to process 
approximately 25,000 bbls per day (average annual basis) of fluids using different recovery, 
treatment and disposal processes. Maximizing recovery and re-use of these fluids is 
important to WPX’s operations and contributes to overall company efficiency. Due to the 
facility size and volumes processed, attention to proper operation and maintenance of the 
Parachute WMF and its associated equipment is important to maintain high operational 
performance, minimize maintenance costs and ensure safe operation. 
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2.0 OPERATION 

The Parachute WMF receives produced water, flow back and other fluids from natural gas 
production, well completion and other WPX operations in the Piceance Basin. These fluids 
are received by truck and pipeline at this facility and consist of mostly water with small 
amounts of non-aqueous free phase hydrocarbons, dissolved hydrocarbons and solids. These 
fluids are processed at this facility to treat and prepare these fluids for re-use in well 
completion or for disposal. 

General Description 

Fluids enter the Front-End of the facility by truck and are received at a multi-bay unloading 
station. Fluid streams by truck combine with fluids received by pipeline and flow into Inlet 
Skim Tanks where initial phase separation is allowed to occur. Recovered oil in the upper 
fluid phase is routed to Condensate Sales Tanks, mixed phase emulsions are routed to 
Emulsion Tanks for additional treating and recovered water is routed to Surge Tanks. Solids 
that accumulate at the bottom of the Inlet Skim Tanks are separated by cyclone with liquids 
routing back to the Inlet Skim Tanks and solids diverted to a Sand Tank. Accumulated solids 
in the Sand Tank are removed and processed through a filter press. Residual fluids recovered 
by filter press are pumped back to the Inlet Skim Tanks and the final dry solids are treated at 
the on-site Landfarm or taken to a commercial facility. 

The water stream entering the Surge Tanks is allowed to accumulate allowing additional 
phase separation of residual hydrocarbons. Any recovered oil accumulated in the Surge 
Tanks is transferred to the Condensate Sales Tanks. The remaining water is routed to a set of 
Dissolved Air Flotation (DAF) units which utilize water clarifying agents to break the 
remaining emulsion and facilitate removal of residual hydrocarbons and solids. The DAF 
units capture these hydrocarbons and solids with dissolved air to float a foam froth that is 
mechanically skimmed from the surface. This froth is routed to Emulsion Tanks for 
additional treatment while the treated water is routed to the Holding Pond System.  

The Emulsion Tanks receive a variety of emulsion types from the Inlet Skim Tanks, Surge 
Tanks, DAF units, residual tank bottom solids from the Condensate Sales Tanks and 
emulsions fluids that are not suitable for direct offload into the Inlet Skim Tanks. These 
emulsions are treated by heat or additional chemicals to provide additional separation and 
recovery of oil and water. Any residual oil recovered from processing these emulsions is 
routed back to the Condensate Sales Tanks while recovered water is pumped to the Field 
Treat facility Field Skim Tank. Solids remaining in the Emulsion Tanks are processed 
through a filter press and residual liquids from the filter press are routed back to the 
Emulsion Tanks. The final dry solids are treated at the on-site Landfarm or taken to a 
commercial facility. 

Recovered oil is stored in Condensate Sales Tanks until measured, loaded onto trucks and 
sold. When necessary, accumulated water, sediment and solids will be transferred from the 
Condensate Sales Tanks to the Emulsion Tanks for additional treating and oil recovery. 
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A separate Field Treat facility located within the Parachute WMF provides additional surge 
capacity during times of high water production in the field. This water can be received by 
pipeline or by direct truck offload and will flow directly into a Field Skim Tank and will 
function identically to the Inlet Skim Tanks in the Front-End portion of the facility. Any 
recovered oil will be routed to a separate set of Field Condensate Tanks and recovered water 
will be routed through a set of Field Polishing Tanks for additional phase separation. Oil 
recovered in the Field Polishing Tanks will also route to the Field Condensate Tanks. Water 
will continue to flow from the Field Polishing Tanks and route directly into Grand Valley Pit 
# 1 (Pond-1). Recovered water will be held in Pond-1 and will be pumped as necessary to the 
Inlet Skim Tanks and processed through the Front-End treatment system. All water routed to 
Pond-1will be tracked by a flow meter located downstream of the Field Polishing Tanks. 

Accumulated solids in the Field Skim Tank will also be routed through a cyclone to send 
recovered water back through the Field Skim Tank and remaining solids to a Field Sand 
Tank. Solids in the Field Sand Tank will be processed in the same manner as the Sand Tank 
in the Front-End treatment system. 

Accumulated oil in the Field Condensate Tanks will be transferred to the Condensate Sales 
Tanks in the Front-End treatment system. Any emulsions or tank bottoms from the Field 
Polishing Tanks or Field Condensate Tanks will be transferred to the Emulsion Tanks in the 
Front-End treatment system for additional processing. 

Pond-1 is a holding pond with a capacity of approximately 176,000 bbls and with a potential 
throughput of approximately 2,500,000 bbls per year. Pond-1 is intended to provide surge 
and holding capacity of partially treated water until it can be routed to the Front-End 
treatment system. It is equipped with a floating sealed covered to capture any vapors and 
route them to an enclosed combustor.  

The Holding Pond System is a set of four holding ponds identified as North, South, Grand 
Valley Pit # 2 (Pond-2) and Grand Valley Pit # 3 (Pond-3) with a cumulative holding 
capacity of approximately 365,000 bbls and an operating throughput of up to 9,300,000 bbls 
per year. These ponds hold water that has been recovered and treated by the Front-End 
treatment system which includes the Inlet Skim Tanks, Surge Tanks and DAF units. 
Additionally, water in the Holding Pond System is augmented with nutrients and 
hydrocarbon consuming microbes to facilitate further reduction of any remaining dissolved 
hydrocarbon content. Although water in the Holding Pond System will be moved and 
recirculated between these four ponds as necessary, water generally routes from the DAF 
units to the North pond first and gravity feeds into the South pond while Pond-2 and Pond-3 
generally recirculate independently. Aerators are utilized and water is recirculated to enhance 
biodegradation of dissolved hydrocarbons through increased oxygen content and nutrient 
distribution. 

As necessary, excess water accumulated in the Holding Pond System will be transferred to 
Water Injection Tanks and disposed by pumping into deep well formations using a high 
pressure injection pump or water may be sent to a commercial disposal facility. If needed for 
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re-use in other field operations, water from the Holding Pond System can be pumped by 
pipeline or loaded and trucked off-site for re-use. 

Enhanced water evaporation with a potential throughput of up to 500,000 bbls per year will 
also be utilized to dispose of excess water accumulated in the Holding Pond System. 
Evaporation will be conducted over Pond-2 and Pond-3. Circulation pumps will route the 
water from these ponds to a network of sprinklers which will spray the water into a fine mist 
to increase the surface area and in turn increase the evaporation rate. The sprinklers will be 
positioned such that the mist of water will project over these ponds and any water not 
evaporated will re-accumulate back into the ponds. 

An on-site Landfarm consisting of five separate plots will be utilized to treat residual solid 
waste through biodegradation and volatilization of residual hydrocarbon content. The 
capacity of the Landfarm will be up to 3,000 tons per year. 

Managing the volumes of field water is critical to efficient operations of WPX assets. To 
ensure sufficient water is on-hand for well completions or other operational re-use, daily 
accounting of the pond levels at the Parachute WMF will be compiled. All recovered water 
entering the Holding Pond System is monitored through flow meters and pond levels are 
tracked using level pressure transducers and transmitted to the facility’s automation system. 
These operational data sources are used to monitor change in pond levels for overall facility 
accounting as well as to monitor for potential leaks in the individual ponds. In the event an 
unexpected change in pond level that cannot be accounted for in overall facility operational 
data, further investigation will be conducted to mitigate potential leakage. 

Holding Ponds 

Water entering the Holding Pond System (North, South, Pond-2 and Pond-3) must be treated 
through the Front-End treatment system including the Inlet Skim Tanks, Surge Tanks and 
DAF units. No fluids may enter the Holding Pond System that has not been treated.  

A containment boom will be placed where water exits the DAF units and discharges into the 
North pond as an additional measure to capture any residual skim that may enter the ponds. 
The ponds will be monitored daily and any observed oil skim captured in this boom will be 
reported. A standby skim pump will be available to remove any skim that is observed. 

Accumulated sediment in the ponds will be monitored quarterly by direct measurement at 
distributed points throughout the ponds. Should sediment accumulation be reported, 
mitigation will be performed to prevent excessive sediment build-up. 

Pond-1 will have a sealed floating cover to capture and collect any vapor emissions. Vapors 
will exit Pond-1 via a hose that will direct the vapors to an enclosed combustor. Periodic 
precipitation will accumulate on the floating cover and will be pumped out through a network 
of drainage troughs which lead to level activated sump pumps. These pumps will pump the 
surface water into Pond-1 via a sealed opening. 
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The enhanced evaporation system will be operated during favorable seasonal conditions to 
reduce the volume of accumulated water in the Holding Pond System. Evaporation will be 
conducted over Pond-2 and Pond-3. As necessary, measured volumes of water will be moved 
to these ponds in batches for disposal by evaporation. Circulation pumps will route the water 
from these ponds to a network of spray nozzles, sprinkler heads or other water dispersion 
devices to increase the overall water surface area and evaporation rate. These spray nozzles 
will be positioned over the ponds to capture the water spray that has settling velocity. 
Measurements will be recorded daily of the total amount of water evaporated. To prevent 
freeze damage, the evaporation system will not be operated during excessive cold conditions. 
The evaporation system will not be operated during times of high wind to prevent overspray 
to adjacent surfaces. 

Evaporation System 

The Landfarm will consist of five separate plots designated for receiving and treating solid 
waste from facility and other E&P operations. Incoming material will be received initially 
into a landfarm plot designated for incoming material where it will be quantified and sampled 
prior to being worked into an active landfarm plot. Each landfarm plot will be managed 
independently and may be segregated and managed as sub-cells depending upon the rate of 
biodegradation and nutrient requirements. Additional augmentation of cultured microbes, 
nutrients, moisture and other amendments will be utilized to achieve optimum soil properties 
for enhanced biodegradation. Periodic tilling or turning of the solid waste will be performed 
to provide mixing, aeration and control moisture. Treated solid waste which has passed 
regulatory requirements for disposal will be utilized for roads, berms and fill within WPX’s 
operating locations. 

Landfarm 

The facility is authorized to receive only E&P waste from WPX operations. No unauthorized 
personnel are allowed at the Parachute WMF. A plant operator is on-site 24 hours per day to 
monitor the facility for any unauthorized activity. Signage is located at multiple points 
throughout the facility to direct contractors and truck drivers to proper unloading areas. The 
perimeter of the facility is fenced to prevent unauthorized access. This fence also serves as 
wildlife mitigation along with cattle guards across each ingress and egress point of the 
facility. 

Security 
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3.0 INSPECTION AND MAINTENANCE 
Plant personnel will inspect the facility through the course of routine daily operations. Some 
specific checks will be performed more extensively according to the following schedule. A 
form for recording inspection data is included in Appendix A. Completed forms will be 
maintained within the facility’s data management system which may include multiple 
databases, spreadsheets and log sheets. Except as otherwise noted, any issues identified in the 
inspections will be brought to the attention of WPX management and corrections or repairs 
will be scheduled promptly. 

ITEM FREQUENCY 
Excessive Odors Daily 
Oil Accumulation on Storage Ponds Daily 
Pipe Leaks and Spills Daily 
Equipment Function Daily 
Liner and Pond Cover Condition Daily 
Liner integrity Daily 
Evaporation Operation Daily 
Fence Condition Monthly 
Safety Equipment Deployment Monthly 

 
• Stormwater inspections will be conducted in accordance with the Grand Valley Field 

Stormwater Plan. Permit #CR038544. 
• SPCC inspections will be conducted in accordance with the Parachute Centralized E&P 

Waste Management FRP. 
• Storage ponds will be inspected for oil skim accumulation. If a skim is observed within 

the containment boom, the installed skim pump will be operated to remove the skim. If a 
skim exists outside the boom, a vacuum truck will be used to remove any skim. 

• Equipment function including automation controls and monitoring will be checked daily. 
• The Evaporation system operation will be monitored for wind conditions that could cause 

potential overspray. The system will be shut down whenever wind conditions are not 
favorable or in the event overspray is observed. 
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4.0 RECORD KEEPING 
The following facility operational data will be recorded and maintained within the facility’s 
data management system which may include multiple databases, spreadsheets and log sheets. 
An example of such log sheets is included in Appendix A. This data will be used to monitor 
facility performance and to ensure proper operation.  

DATA FREQUENCY 
Total Daily Volume In Daily 
Total Daily Volume Out Daily 
Total Daily Volume Injected By Well Daily 
Storage Pond Levels Daily 
Total Enhanced Evaporation Daily 

Critical to pond leak detection, evaporation monitoring and throughput calculations are the 
flow meters and level indicators throughout the facility. The following specific flow meters 
and level indicators track the facility daily operating parameters and are utilized in the 
facility’s data management system to track the pond system.  

DEVICE ID PURPOSE 
FIT-300 
FIT-310 

Meter tracking total throughput through DAF 300, DAF 310 
and flows into North pond. 

FIT-160 Flows from pipeline into Inlet Skim Tanks 
FIT-106 Flows from North or South ponds for recycle or truck loadout 

for reuse 
FIT-900 Flows into Field-Treat system into Field Skim Tank 
FIT-905 Flows into Pond-1 from the Field-Treat system or pipeline into 

Pond-1 
FIT-691 
FIT-691A 
FIT-691B 

Flows from Pond-1 recirculate, diversion back to Field-Treat 
system, flows out of Pond-1 to Front-End 

FIT-692 
FIT-692A 

Flows from Pond-2 recirculate, diversion to Pond-2 or Pond-3, 
bypass from Pond-3 to other ponds 

LIT-122 Level indicator monitoring North pond 
LIT-121 Level indicator monitoring South pond 
LIT-691 Level indicator monitoring Pond-1 
LIT-692 Level indicator monitoring Pond-2 
LIT-693 Level indicator monitoring Pond-3 
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5.0 SAFETY PROCEDURES 

In the event of an immediate threat to human health, the environment, and/or property please 
refer to the WPX Energy Emergency Response One Plan, Effective 02-15-12. The Emergency 
Response Plan is maintained at the Parachute office. 

Emergency Response Plan 

Special precautions must be taken when working near the storage ponds. The sloping linear 
material is challenging to walk on when dry and difficult to walk on when wet, frosted or 
covered with snow. Walking on the sloped area is certain to result in immersion in the ponds 
under these conditions. If snow is present at the pond perimeter, it is impossible to determine 
if the area to be traversed is underlain by soil or linear material.  

Hazard Description 

The following special safety precautions must be followed for the facility: 

Facility Safety Practices 

• All personnel who have access to the facility, including contract water haulers, must be 
briefed on the safety hazards 

• A sign providing a description of hazards must be maintained at the first point of access 
to the upper storage pond 

• Signs shall be posted at 150’ intervals, “Danger Keep Out- Drowning Hazard” 
• Ring buoys with an adequate length of rope shall be stationed at two easily accessible 

points on the perimeter of each pond 
• Buddy system when on plastic 

Points requiring regular access, such as the suction line area or skimming points shall be 
equipped with the following additional safety measures: 

Storage Pond Access Requirements 

• An anchored rope ladder that extends at least three feet below the liquid surface 
• A ring buoy with an adequate length of rope to rescue an immersed party without 

entering the sloped area of the pond 
• An anchored support role to help maintain balance and footing while walking the pond 

slope and 
• An approved personal floatation device (PFD) 
• A sign stating “Danger – Authorized Personnel Only – Keep Out” 
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Only access points so equipped may be used to access the ponds for normal maintenance 
activities. Only authorized personnel, trained in the hazards and proper work practices shall 
be allowed to access the ponds. 

The ponds may not be accessed if the liner is wet or in the winter season without employing 
the buddy system. One person must remain on the pond perimeter, in direct view of the 
individual working in the pond. A PFD must be worn by both individuals accessing the pond. 
If possible, pond maintenance activities should be avoided if the liner is wet, or snow and 
frost covered. 

Protective equipment and procedures described by WPX Hazard Communication program 
and Personal Protective Equipment program shall be followed when contact with produced 
water or condensate is possible. 

Personal Protective Equipment 



 6.0 Appendix A Pond Inspection Form

YES NO

(Other)
(Other)
(Other)
(Other)

YES NO YES NO

(Other)
(Other)
(Other)
(Other) Oil accumulation

Damaged Fence
Damaged safety equipment

Excessive odors

Daily - Adverse Weather Conditions Montly -Inspection

Visible damage to pond cover Damage to rainwater removal system
Rainwater removal system malfunction Areas of ponded surface water

Damage to perimeter fencing or gates Unsecure suction lines

Rain 
Other

Debris on pond cover

Parachute Water Management Facility
Pond Inspection Report

Average WS Elevation:
Operator:

Time: 
Date: 

Extreme heat
Extreme cold

High winds

Seam failure
Excessive air pockets under cover

Ponded water Standing water in troughs
Visible damage at structures Leakage at previous repairs

Membrane damage/pinholes/abrasions

InchesRainfall

Debris on cover or in troughs

Damage to vents or hatches

Daily - Reservoir Perimeter Check Daily - Detailed Inspection

Damage or wear at structures

MPH

High
Low

Direction
Speed

Completed Date

Mark all that apply

Repair Assigned To:

Provide details for those items maked "yes" above

Fº
Fº

Complete the table for each required repair
Date Reported 

to O&M Date Assigned

Evap. mister overspray observed

Required Repair



North 
Level        

South 
Level        

Pond 1 
Level        

Pond 2 
Level        

Pond 3 
Level        

DAF 300 DAF 310
North / 
South 

Recycle

Pipeline In 
Flows

Field Skim 
Tank            
Inlet

Pond 1 
Inlet

Pond 1 
Recycle

Pond 1 To            
Field Skim 

Tank

Pond 1 To 
Front End

Pond 2 
Recycle/Transfer 
to/from Pond 3 

Through 4"

Pond 2 To North Pond/Frac 
Pipeline/Optional to Pond 3 

through 8"

LIT-122 LIT-121 LIT-691 LIT-692 LIT-693 FIT-300 FIT-310 FIT-106 FIT-160 FIT-900 FIT-905 FIT-691 FIT-691A FIT-691B FIT-692 FIT-692A

Date

Pond Flow Tracking
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Hydrostatic Test Results 



Hydrostatic Pit Testing 
Data Collection & Computation Form Fox Engineering Solutions

Pit Owner: WPX Energy Rocky Mountain, LLC
Pit Name: Grand Valley Pond #2
COGCC Facility No. 426955
Pit Location: NW1/4  NW 1/4 S1, T7S, R96W, 6th P.M.; Garfield County, CO

Latitude:  N 39.4710o  Longitude: W108.0649o NAD83
Reported Liner: 60 mil Polypropylene
Approximate Elevation: 5520 ft. MSL
Test Conducted By: David Fox, Fox Engineering Solutions, Inc. 

Test Initiation: Test Termination:
Date: January 13, 2011 Date: January 16, 2012
Time: 12:30 PM Time: 12:30 PM
Total Duration: 72 hours

Length Width Area Comments
Tributary Pit Liner Surface Area (ft2): - - 89,855 ft.2 Surveyed by Bookcliff Survey 

Initial Pit Water Surface Area: - - 62,553 ft.2 Surveyed by Bookcliff Survey 

Final Pit Water Surface Area: - - 62,553 ft.2 Surveyed by Bookcliff Survey 

Average Pit Water Surface Area: 62553 ft.2

Initial Pit Fluid Level: 5515.77 ft.
Final Pit Fluid Level: 5515.77 ft
Difference 0.00 ft or
Est. Fluid Depth: 4.3 0 inches

Evaporation Pan Installed: No Location: Measured Pan Evaporation: 0.00 inches
Ice, frozen conditions during Test Duration

Evaporation w/ Pan Coeff. 0.72 0.00 inches

Rain Gauge Installed: Yes Location: North side of pit Recorded Precipitation: 0.05 inches
 Equiv. 72-Hour Precip. Inflow: 0.07 inches

Other Inflow/Outflow: Inflow (gal) 0 Equivalent Inflow: 0.00 inches
Outflow (gal) 0 Equivalent Outflow: 0.00 inches

Calculated Fluid Level Change in Inches: (+ indicates fluid level increased)

(Precipitation - Pan Evaporation + Inflows - Outflows) 0.07 inches
(Precipitation - 72% Pan Evaporation + Inflows - Outflows) 0.07 inches

Measure Change in Inches: (+ indicates fluid level increased) 0.00 inches

Difference between Calculated and Measured Pit Fluid Level: (With Pan Evaporation) 0.07 inches
(With 72% Pan Evaporation) 0.07 inches

0.006 feet

Summary:   No observed loss of liner integrity. Fluid level  remained unchange.  Precipitation inflow was imperceptible.
Weather: Sunny and cold 5o - 35o with light snow/rain the morning of January 16th.

Liner and Pit Condition: Liner was installed in 2009. 

Visible portion of liner, approximately the top  30 ft., had no apparent tears, delamination or seam failures. 

Comments: Bookcliff Survey utilized a Trimble Total Station for required area and elevation measurements.

Williams staff indicated that no fluids were transferred from or to the pit during the duration of the test.

Produced water fluid level at 4.3 ft depth based on pressure transducers.   Ice was 1"- 2" thick.

Fox Engineering Solutions LLC

June 2011





 
 
 
 
 
 
The purpose for hydrostatic testing earthen pits is to comply with COGCC approval conditions for verifying the 
fluid holding integrity of the pit lining system. These procedures are specific to existing or active earthen pits 
holding oil and gas related fluids including, but not limited to, produced water. During testing, the pit shall have 
fluid level as high as practical, without encroaching into the 2 ft. freeboard, and the test shall be conducted for a 
minimum of 72 hours, if practical. Visible portions of the liner, including the anchor trench and seams, shall be 
inspected for defects. The test shall be scheduled and coordinated with personnel to ensure that oil and gas 
activities do not interfere with the test. Testing procedures may be subject to changes as dictated by field and 
climatic factors. All personnel involved with testing, while onsite, shall comply with their respective EH&S 
requirements.  
 

• If practical, a sign shall be placed in a conspicuous location during the test stating “Hydrostatic testing in Progress, 
Pit Closed to All Water Hauling Activities”. Contact information shall also be placed on the sign. 

 
• A semi-permanent datum elevation point shall be established at the pit location. The surface area of the water 

surface and the surface area of the liner area, tributary to the pit shall be measured. The date and time of each 
measurement shall be documented.  

 
• The pit fluid level; fluid surface area; and the lined surface area, tributary to the pit, shall be measured and recorded 

at the beginning of the test. The pit fluid level shall be measured again at the end of the test. A survey grade total 
station shall be utilized for accuracy to capture this information. The date and time of measurements shall be 
documented. 

 
• A 4” diameter official rain gauge with funnel inlet shall be installed at the pit site. Precipitation shall be recorded for 

the duration of the hydrostatic test. 
 

• During ice-free periods, pan evaporation shall be measured during the duration of the test following the procedures 
established by the National Weather Service – NOAA in the document entitled “National Weather Service - 
Observing Handbook No. 2, dated July 1989.  A Class A evaporation pan shall be placed at the site, or as near as 
practical, with evaporation measured per established procedures. During ice-over periods at the pit, evaporation is 
assumed negligible and evaporation measurements will not be taken.   

 
• For the duration of the test, all inflows and outflows, such as truck and piped transfers, shall cease. If the cessation 

of inflows and outflows is not practical, all pit inflows and outflows shall be accurately metered and documented 
during the test. 24-hour surveillance monitoring may be warranted. 
 

• If no precipitation has occurred during the test, compare the change in the pit fluid level with the recorded pan 
evaporation. During ice-over periods, compare the pit levels taken at the start and end of the tests. 
 

• If precipitation has occurred during the test, precipitation falling onto tributary portions of the liner, outside of the 
fluid surface area, may be added as an inflow to the pit and converted into inches of depth over the fluid surface 
area. During ice-over and snow conditions, precipitation inflow from tributary portions of the liner may be estimated 
from snow depth and corresponding water equivalent comparisons at the start and termination of the test. Other 
factors may also be utilized. 
 

 
• The calculated change in pit level during the test is:     ΔL = P + I – O – E (all measurements converted to inches) 

 
 Where:   ΔL = Change in pit fluid level P = Precipitation Inflow  E = Evaporation 

     I = Measured Inflows  O = Measured Outflows 
   

• The measured change in the pit fluid level shall be compared to the calculated change, utilizing precipitation and 
evaporation data, in the pit fluid level during the test duration. The test procedures and results will be reviewed and 
analyzed for discrepancies. If the test results indicate integrity issues with the lining system, the test will be 
repeated.   
 

 
Fox Engineering Solutions, Inc.                                                           Cell (970) 250-5505 
670 Canyon Creek Drive               Email: coloradofox@bresnan.net 
Grand Junction, CO 81507-9594 

Hydrostatic Testing Procedures for  
COGCC Earthen Pits  
Vers. 6.0  12-15-11 ©                                                                                                                                 Fox Engineering Solutions, Inc 



 

 

 

 

 

Attachment F 

 

Hydrologic Evaluation 
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Water Resource Consultants, LLC 

April 24, 2010 
 
Phil Vaughan 
Phil Vaughan Construction Management, Inc. 
1038 CR 323 
Rifle, CO  81650 
 
RE:  Williams RMT 
  Parachute Water Handling Facility, Garfield County, Colorado 
  Effect on Groundwater and Aquifer Recharge Areas 
   
Phil, 
 
This letter report addresses the impacts of three new water storage and evaporation ponds 
constructed in 2009 at the Parachute Water Handling Facility (Fig. 1) on groundwater quantity and 
quality.   
 
 
REGULATORY BACKGROUND 
 
This review has been prepared as a portion of a Limited Impact Review per Article 4-502 of the 
Garfield County, Colorado 2008 Unified Land Use Resolution.  Specifically, the impact analysis 
required by Article 4-502(E)7 requires: 
 

7. Effect on Groundwater and Aquifer Recharge Areas.  Evaluation of the 
relationship of the subject parcel to floodplains, the nature of soils and subsoils and 
their ability to adequately support waste disposal, the slope of the land, the effect of 
sewage effluents, and the pollution of surface runoff, stream flow and groundwater. 

 
The subject of this report is only the effect on groundwater and aquifer recharge areas.  Other 
subjects required above are contained elsewhere in this Limited Impact Review. 
 
 
SITE SETTING 
 
Topographic Setting   
 
The Parachute water handling facility is located 1.5 miles northwest of Parachute, Colorado (Fig. 
1).  It is located on a dry outcrop of the Wasatch formation approximately 250 feet above and ½ 
mile from Parachute Creek, and 400 feet above and 1-¾ miles from Colorado River.  Two 
intermittent streams skirt the Wasatch outcrop and the facility, but are over 120 feet lower than site 
and have no hydrologic impact on the site.  Figure 2 shows the location of the three ponds in 
relation to nearby intermittent creeks. 
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Aquifers  
 
The site geology and geologic hazards of the site are summarized in a report included elsewhere in 
this Limited Impact Review 1.   
 
From a groundwater and aquifer perspective, the site is underlain by 15 to 30 feet of clayey 
colluvium soils below which is thick Wasatch bedrock composed of low permeability interbedded 
shales, mudstones, siltstones and clays.  The colluvium has a high clay content which greatly 
impedes movement of water.  The Wasatch formation is typically several thousand feet thick and is 
known for being a poor source of water for domestic and irrigation water.  Wells that have been 
completed in the formation are often brackish and are usually low volume and of little domestic or 
commercial use.  The Wasatch formation is effectively an aquitard that inhibits the travel of water 
from higher to lower phreatic elevations.  Underlying the Wasatch formation is the extensive Mesa 
Verde formation, from which most oil and gas extraction in the Piceance Basin takes place.   
 
It should be noted that the Colorado Division of Water Resources2 shows a “Piceance Basin” 
bedrock aquifer exists.  This aquifer actually has three members, none of which involve the very 
thick Wasatch formation.  The hydrologic system in Tertiary rocks of the Piceance Basin consists of 
the upper and lower Piceance Basin aquifers separated from each other and from underlying 
aquifers in Mesozoic rocks by confining units. Confining units are the Mahogany (oil shale bearing) 
confining unit, which separates the upper and lower Piceance Basin aquifers, and a basal confining 
unit, the Wasatch formation, which separates the lower Piceance Basin aquifer from the underlying 
Mesaverde aquifer. The upper aquifers are truncated laterally by topography, and are bounded in 
general by the Colorado River on the South and the White River on the North.3  The lower Mesa 
Verde aquifer basin stretches from Gunnison in the southeast to near Craig on the northwest.  This 
Mesa Verde aquifer is seldom used for water production for domestic and irrigation purposes.  
However, low quality water from this formation is often produced in conjunction with natural gas 
development. 
 
Water well records in the area2 indicate that local water wells produce from pediments and 
alluviums associated with the Parachute Creek and Colorado River floodplains.  Most wells are 
fairly shallow (less than 100 feet) and are low producing wells used for domestic purposes (CDSS 
et al). 
 
Geotechnical Boreholes 
 
Five boreholes were drilled on the site surrounding the ponds in February of 2010 to depths of 25 
to 50 feet.  All holes were dry at the time of drilling and have remained dry.  Soils were moist at the 
time of drilling, but not saturated.  Test holes TH-1, TH-2 and TH-3 were completed in the 
underlying Wasatch bedrock.  No evidence of a groundwater table was encountered underneath or 
adjacent to the ponds.   
 

                                                 
1 Geologic Evaluation and Geotechnical Investigation, CTL | Thompson, Inc., March, 17 2010, Project No. 
GS05448-115. 
2 Colorado’s Decision Support Systems, http://cdss.state.co.us 
3 Geohydrology of Tertiary Rocks in the Upper Colorado River Basin in Colorado, Utah, and Wyoming, 
Excluding the San Juan Basin – Regional Aquifer-System Analysis; Glover, Kent C., Naftz, David L., and Martin, 
Lawrence J., USGS Water Resources Investigation Report 96-4105, 1998.  See aquifer maps, pgs. 9 and 55 in 
particular. 
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Water Quality 
 
The water placed in the holding and evaporation ponds is drill production water that is stripped of 
virtually all hydrocarbons.  Thus the water is primarily water that is too high in total dissolved solids 
to be of domestic or irrigation value, but still has value as drilling water.   Appendix A contains a 
description of the facilities and the operating manual for the water handling facility.  The Operating 
Manual describes how hydrocarbons are stripped from the water. 
 
 
POND CONSTRUCTION 
 
The ponds were designed and constructed with the intention of being leak proof, per COGCC 
rules.  All three ponds are lined with a clay subgrade and a 60 mil HDPE liner.  Review of QA/QC 
records for the ponds4 show that industry standards were followed for the layout, welding, and 
testing of the HDPE liner. 
 
The subgrade is a compacted clay liner, constructed with onsite clayey materials.  Constant head 
permeability tests on laboratory samples indicate a permeability range of 4.2 x 10-8 cm/sec to 1.8 x 
10-7 cm/sec 5.  This represents a reasonable permeability range for clayey subgrade materials.  
Because of variances between laboratory tests and field conditions, clay liners in the field often 
have a permeability that is at least an order of magnitude higher than under optimal conditions in 
the laboratory.  Thus, it is probable that the underlying liner has an effective permeability in the 
range of 1 x 10-6 cm/sec to 1 x 10-7 cm/sec.  Expressed in laymen’s terms, this provides a virtually 
watertight seal against potential leakage from the ponds.  However, the clay liner is a secondary 
defense against leakage from the ponds, and effectively serves as a backup, or redundant liner.  
The primary defense to leakage is the HDPE liner itself. 
 
HDPE liners are an effective means of providing a water tight liner.  HDPE is UV protected and is 
extremely chemically resistant, and has been proven for nearly 30 years to be the liner of choice 
due to its durability and chemical resistance.  The seams are heat welded together at high 
temperatures.  Historically, the lining industry has discovered that excellent installations require 
daily QA/QC testing to confirm the adequacy of welding.  A review of the daily inspection reports 
shows a minimum of two test coupons were pulled per work day.  All coupon tests passed.  Also, 
every seam was air tested.  Air testing is a non-destructive technique used to verify the continuity of 
welded seams.  It is very effective at finding spot locations where a seam may not have adequately 
bonded together.  All seams passed inspection.  Additionally, 60 mil HDPE is, from a welding 
perspective, much easier to work with than 30 or 40 mil liner.  The additional thickness lends itself 
to better welding, with fewer burn-throughs which in turn requires less patching, and more even 
welding temperatures.  Also, thicker membranes have fewer issues with brittle welds due to over 
heating of the material during welding. 
 
The combination of the primary HDPE liner and the secondary clay liner provides a virtually water 
tight system.  While HDPE can leak through undetected pinholes, the potential for such is virtually 
nil.  If pinholes were undetected, pinhole leakage at shallow water depths (< 20 ± feet) is a matter 

                                                 
4 Daily Installation Reports, May 29 – June 16, 2009, Clearwater Construction (aka Colorado Lining).  
Documents provided by Williams RMT.   
 
5 Lambert and Associates, Project No. G09032MT, May 13, 2009.  See “Soils” section of Appendix A. 
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of no more than a few gallons per day, which would easily be constrained by the clay subgrade 
liner. 
 
 
CONCLUSIONS 
 
The potential for aquifer contamination from pond leakage is virtually non-existent.   This is for a 
host of reasons: 
 

• Physiographic setting – clayey, low permeability subsoils, with low permeability 
bedrock thousands of feet thick underneath, and no shallow aquifers underneath 
the ponds. 

• Remote location – over one-half mile from the alluvial aquifer of Parachute Creek, 
and 1-3/4 miles from the alluvial aquifer of the Colorado River. 

• Clayey soils between the ponds and Parachute Creek – it would take a significant 
amount of seepage, let alone time, for any seepage to make its way to Parachute 
Creek. 

• Lined ponds – all three ponds are lined with 60 mil HDPE liners, with a clay 
subgrade that acts as a secondary, redundant liner 

 
Thus I conclude that the ponds, as constructed and operated, will have no material impact on 
aquifers in the region. 
 
Respectfully submitted, 
 
WATER RESOURCE CONSULTANTS, LLC  

 
Paul C. Currier, P.E. 
PCC/pcc 
/ 431-1.0 Aquifer Evaluation.doc 
 
 
Enclosures:  
 
 Figure 1 - Parachute Water Handling Facility, General Location Map 
 Figure 2 - Parachute Water Handling Facility, Site Plan  
 Appendix A - Facility Design & Operating Manual (2009) 
 Appendix B - QA/QC Records, 2009 Pond Construction 
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FIGURE 1 
GENERAL LOCATION MAP 
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Water Resource Consultants, LLC 

April 24, 2010 
 
Phil Vaughan 
Phil Vaughan Construction Management, Inc. 
1038 CR 323 
Rifle, CO  81650 
 
RE:  Williams RMT 
  Parachute Water Handling Facility, Garfield County 
  Floodplain Evaluation 
   
Phil, 
 
This letter serves as an evaluation of floodplain issues regarding the Parachute Water 
Handling Facility.  In summary, the facility is not located in a floodplain, and thus meets 
Garfield County’s Zoning Resolution of 2008 sections 4-503 and 7-701 regarding standards 
within a Floodplain Overlay District. 
 
Figure 1 shows the location of the facility, as plotted on FEMA’s index map for floodplain 
maps.  The asterick in front of the panel number indicates that these areas have not been 
mapped for floodplain hazards by FEMA.   
 

FIGURE 1 
FEMA Floodplain Map for 

Parachute Water Handling Facility  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Parachute Water  
Treatment Facility 
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Figure 2 shows the location of the facility in relation to nearby intermittent streams.  Hayes 
Gulch and an unnamed gulch flow around the site, but are more than 100 feet lower than the 
facility.  Neither stream impacts the site, as the site is located on the top of a dry outcrop of the 
Wasatch Formation. 

FIGURE 2 
Parachute Water Handling Facility 

Facility Location in Relation to Adjacent Streams 

 
Respectfully submitted, 
 
WATER RESOURCE CONSULTANTS, LLC  

Paul C. Currier, P.E. 
PCC/pcc 
/ 431-1.7 Floodplain Evaluation.doc 
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