
From: Fischer, Alex
To: Scan, OGCC
Cc: Kubeczko, Dave; Deranleau, Greg
Subject: FW: Addendum No. 1 Form 28- Facility ID 421193, Hotchkiss Water Storage Facility, Gunnison Energy

Corporation
Date: Wednesday, February 23, 2011 9:03:36 AM
Attachments: Addendum No. 1_Facility ID 421193 Hotchkiss Water Storage Facility.pdf

Amber,
 
Please upload this email and attachment to Facility ID 421193.
 
Thanks
Alex
 
 
Alex Fischer, P.G.

Environmental Supervisor - Western Colorado

Colorado Oil and Gas Conservation Commission

1120 Lincoln Street, Suite 801

Denver, CO 80203

(303) 894-2100 ext. 5138

(303) 894-2109 fax

alex.fischer@state.co.us

 

From: Miller, Kenneth E. [mailto:K.Miller@WestonSolutions.com] 
Sent: Tuesday, February 22, 2011 2:47 PM
To: Fischer, Alex
Subject: Addendum No. 1 Form 28- Facility ID 421193, Hotchkiss Water Storage Facility, Gunnison
Energy Corporation
 
Mr. Fischer,
 
As requested, Weston Solutions, Inc. is submitting the attached information on behalf of Gunnison
Energy Corporation in regards to an addendum to the currently submitted Form 28 – Centralized
E&P Waste Management Facility Application for the Hotchkiss Water Storage Facility, Facility ID
421193.  Additionally, two hard copies of the Addendum No. 1 will be prepared and delivered to

you on Wednesday, the 23rd.
 
This Addendum No. 1 contains the following changes from the current on-file Form 28 application:

·         A revised Form 28 Supplemental Material document which highlights the changes that are
reflected as part of this Addendum No. 1. All changes have been highlighted in yellow to
easily reflect the amendments.

·         Revised engineering drawings. The drawings have been revised to ensure the pit’s berm
heights stay below the State Engineer’s Office jurisdictional dam height criteria. As a result,
the pits have also been resized.

mailto:/O=NATURENET/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=ALEXFISCHER10060080
mailto:OGCC.Scan@state.co.us
mailto:Dave.Kubeczko@state.co.us
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 Weston Solutions, Inc.


355 S. Teller St, Suite 300 
Lakewood, Colorado  80226 
303-729-6100    Fax:  303-729-6101 
www.westonsolutions.com 


  February 18, 2011 
Mr. Alex Fischer 
Environmental Supervisor 
Colorado Oil and Gas Conservation Commission 
1120 Lincoln Street, Suite 801 
Denver, CO 80203 
 
Re: Form 28 Addendum No. 1 


Gunnison Energy Corporation 
 Hotchkiss Water Storage Facility, Facility ID 421193 
 
Mr Fischer: 
 
Weston Solutions, Inc. is submitting this letter on behalf of Gunnison Energy Corporation (GEC) 
in regards to an addendum to the currently submitted Form 28 –Centralized E&P Waste 
Management Facility Application for the Hotchkiss Water Storage Facility, Facility ID 421193.  
 
This Addendum No. 1 contains the following changes from the current on-file Form 28 
application: 


 A revised Form 28 Supplemental Material document which highlights the changes that 
are reflected as part of this Addendum No. 1. All changes have been highlighted in 
yellow to easily reflect the amendments. 


 Revised engineering drawings. The drawings have been revised to ensure the pit’s berm 
heights stay below the State Engineer’s Office jurisdictional dam height criteria. As a 
result, the pits have also been resized. 


 Additional waste profile data has been provided to further characterize the possible 
constituents present in the water handled at the facility. The additional data provided 
includes: 


o Analytical data for flowback water from the Deadman Gulch Unit Hotchkiss 1289 
#20-12 well drilled during 2010 which is representative of the water expected to 
be received by the Hotchkiss Water Storage Facility following the hydraulic 
fracturing process. 


o A list of current drilling muds and completion fluids utilized for drilling 
operations. 


 A revised Closure/Reclamation cost estimate. 


 A revised preliminary Operation Plan.  


Please do not hesitate to contact me at 303.729.6149 or k.miller@westonsoltuions.com if you 
have any questions.   


  Respectfully, 
 
  
  Ken Miller, P.G. 
  WESTON SOLUTIONS, INC.  
  Senior Project Manager 
cc:  File 


Lee Fyock, Gunnison Energy Corporation 
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Gunnison Energy Corporation 
Hotchkiss Water Storage Facility 


Introduction   
Gunnison Energy Corporation (GEC) is seeking approval to construct and operate a Centralized 
Exploration and Production (E&P) Waste Management Facility (Hotchkiss Water Storage Facility) 
to manage the storage, beneficial reuse and disposal of water produced from oil and gas (O&G) 
production wells. This water storage facility is necessary to support natural gas production 
activities associated with the Hotchkiss Ranch Project Area on property owned by Hotchkiss 
Ranches and operated by GEC.  


The Hotchkiss Water Storage Facility proposed in this application is part of the critical 
infrastructure needed to safely and efficiently manage the storage, beneficial reuse and disposal 
of produced water. The produced water would be stored in two (2) approximately 307,000 barrel 
(bbl) and 137,000 bbl pits for reuse in drilling and completion operations and/or pumped via 
existing pipeline infrastructure to existing underground injection wells for disposal.  


At present, GEC is managing its produced water storage and disposal from active wells through 
gathering lines and an injection well located directly west of the proposed Hotchkiss Water 
Storage Facility (See Attachment A).   


Adherence to State and Local Rules and Regulations   
This supplement to the Colorado Oil and Gas Conservation Commission (COGCC) Form 28 is 
intended to satisfy the informational requirements specified in COGCC Rules 704 and 908 for the 
construction and operation of a Centralized E&P Waste Management Facility. A Form 2A, Oil and 
Gas Location Assessment, for this facility has also been submitted to COGCC for review.  A 
Gunnison County Oil and Gas Permit will also be submitted concurrently for their review.  


If necessary, applications for air emission source permits will be submitted to the Colorado 
Department of Public Health and Environment (CDPHE) Air Pollution Control Division (APCD) 
upon approval of the Land Use applications for the proposed facility. The Paonia/Hotchkiss area 
is a National Ambient Air Quality Standards (NAAQS) attainment area for VOCs, which means the 
VOC emission limit is 2 tons per year for the Hotchkiss Water Management Facility.  However, 
the anticipated pond emissions using highest detected concentrations from the produced water 
have been estimated to be 0.37 tons per year which are well below the CDPHE limits (Attachment 
B).    


The proposed Hotchkiss Water Storage Facility would be constructed, operated, and maintained 
in accordance with all applicable laws, regulations, rules, and standards set forth by federal, state, 
and local governing agencies including, but not limited to:  


 US Environmental Protection Agency (EPA): Title 40 C.F.R Parts 141 and 144 Federal 
Primary Drinking Water regulation and Underground Injection Control (UIC) regulation for 
Class II Disposal Wells (Oil and Gas); Spill Prevention, Control, and Countermeasures 
(SPCC) Guidance and Policy.  


 Colorado Oil and Gas Conservation Commission (COGCC): 900 Series Rules for E&P 
Waste Management; specifically Rule 908 Centralized E&P Waste Management 
Facilities; Rule 324A Pollution; Rule 325 Underground Disposal of Water; 1000 Series 
Rules for Reclamation Regulations; and 1200 series Rules for the Protection of Wildlife 
Resources.  
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 Colorado Department of Public Health and Environment: 5 CCR 1001 Air Quality Control 
Commission Regulations; 5 CCR 1002-41 Basic Standards for Ground Water; 5 CCR 
1002-31 Basic Standards and Methodologies for Surface Water; National Pollutant 
Discharge Elimination System (NPDES) for Stormwater and Construction Dewatering 
Regulation.  


 Gunnison County: Gunnison County Temporary Regulations for Oil and Gas Operations, 
Gunnison County Board of County Commissioners, BOCC Resolution No. 2003-50. 


Centralized E&P Waste Management Facilities   


Rule 704 Centralized E&P Waste Management Facilities   


An estimated cost of reclamation, closure and abandonment for the proposed Hotchkiss Water 
Storage Facility is provided as an attachment to the Closure/Reclamation Plan included in this 
application (Addendum No. 1). Financial Assurance in the amount of $50,000 as specified on the 
Form 28 has been provided with this application. Additional financial assurance for the proper 
reclamation, closure and abandonment of the facility as set forth in Rule 908.g would be provided 
upon permit approvals and prior to commissioning of the facility.  


Rule 908.a. Applicability   


The proposed facility is a non-commercial centralized E&P waste management facility for the 
treatment, recycle, beneficial use and disposal of water produced from O&G production wells. 
The proposed Hotchkiss Water Storage Facility would serve only Gunnison Energy Corporation 
operations in Hotchkiss Ranch Project Area in Gunnison and Delta Counties, Colorado.  


Rule 908.b. Permit Requirements   


908.b.(1) The proposed facility would be owned and operated by Gunnison Energy 
Corporation. Contact information for this submittal is provided below:  


Operator Name:   Gunnison Energy Corporation 
OGCC Operator No:  100122 
Address:  1801 Broadway, Suite 1200, Denver, Colorado 80202 
Contact:  Mr. Lee Fyock 
Phone:   303 296-4222 
Fax:  303 296-4555 


908.b.(2) The surface rights are owned by Mr. John Hotchkiss, and Hotchkiss Ranches, Inc. 


Owner’s Name:  Mr. John Hotchkiss of Hotchkiss Ranches, Inc. 
Address: 619 Shepard’s Lane, Hotchkiss, CO, 81419 
Phone  970 872-3492.   


908.b.(3) The proposed Water Storage Facility would be located in the central portion of the 
Muddy Creek drainage approximately 15 miles northeast of Somerset, Colorado.  


The subject site is located in the NE ¼ NW ¼ of Section 18, Township 12 South, Range 89 
West, 6th Principal Meridian, Gunnison County, Colorado. A general coordinate for the site is 
39.019738 N latitude, 107.376744 W longitude, NAD 83.  


908.b.(4) Topography: The Hotchkiss Water Storage Facility is located in the Colorado 
Plateau physiographic province and the region is characterized by long, deep, narrow valleys 
with high, precipitous walls in an area with high local relief. The site slopes from north down 
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toward the south and southwest at an inclination of about 3 to 10 percent. The subject area is 
within the Gentle Slopes and Lower Valley Floor sub-district of the Resource Lands Zone 
District (RLGS) which has historically been used for cattle grazing, mining and natural gas 
extraction as it is today.  


The proposed location is situated on a ridge top between West Muddy Creek and East Muddy 
Creek about 1.5 miles northwest of the confluence of Muddy Creek. The location is at an 
elevation of about 7,100 feet. The elevation of the creek adjacent to the site is about 6,200 
feet. The Hotchkiss Water Storage Facility will occupy approximately fourteen (14) acres. The 
site is currently undisturbed except for geotechnical drilling which has occurred on the site. 
The subject site is bounded to the south by a private road utilized by the land owner, Hotchkiss 
Ranches, and Gunnison Energy Corporation for O&G exploration and production activities.  
This road runs east-west and ends directly to the west at injection well Hotchkiss 1289 #18-22.  
To the east the road intersects a north south running private road.  To the north the terrain 
enters the slope of a small mountain and to the east, south, and west the terrain falls away to 
the previously mentioned creeks.  The surrounding area is currently utilized for active oil and 
gas development and open rangeland.  


Vegetation at the proposed location is comprised of various native grasses and sagebrush. 
The nearby adjacent slopes consist of a mountain shrub habitat that provides year round 
forage for wildlife. There is adequate open rangeland in the areas surrounding the proposed 
location to support cattle grazing and wildlife forage in the area following construction 
activities. See the Wildlife and Habitat Survey in Attachment G conducted for the subject site. 


Adjacent Land Use: The properties adjacent to the subject site are also owned and operated 
by Hotchkiss Ranches and are similar in nature and character. The proposed Hotchkiss Water 
Storage Facility would be situated on a private road near two existing well pads, Hotchkiss 
1289 #18-22 which is an injection well west of the planned facility, and Hotchkiss Federal 
1289 #18-31 which is a production pad.  There are no other adjacent property owners, public 
or private easements, buildings, facilities or operations owned or operated by others in the 
vicinity that would affect, or be affected by, the construction and operation of the proposed 
Hotchkiss Water Storage Facility. Future use of the adjacent land would likely be open range 
grazing and/or natural gas production. This proposal is not expected to affect the future use of 
this land.  


The nearest facilities include the Hotchkiss Sheep Camp which is 2 miles to the northwest 
situated on West Muddy Creek and the Volk Ranch southeast of the proposed Hotchkiss 
Water Storage Facility across East Muddy Creek and near Dugout Creek. The nearest town, 
Somerset, is about 15 miles from the proposed location. Distance and steep mountain terrain 
screens the subject site from public view and minimizes the potential for visual, and other 
public nuisance impacts. The operation of the facility is not expected to adversely affect 
adjacent landowners, nearby communities, or otherwise constitute a nuisance or hazard to 
the general public. 


Geology: Geologic formations exposed in the area consist mainly of Quaternary aged alluvial 
deposits and pediment deposits overlaying the Tertiary age Fish Canyon tuff and gravel. The 
subject site is located on Quaternary alluvium derived from local hillslopes.  Additionally, 
gravel deposits are predominant in the lower areas of the site and are related to pediment 
deposits. The soil is classified by the U.S. Natural Resources Conservation Service (NRCS) 
as primarily Bulkley clay loam, 5-45% slopes, formed on toeslopes and alluvial fans from 
Quaternary alluvium or colluvium.  
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Slopes are gentle to moderate around the site and are less than a 4 or 7% slope. In general, 
the site is located on a topographic bench that is a candidate for moderate accumulation of 
sediment, such as from aeolean (wind-blown) processes.   


Hydrology: The site proposed in this application lies in an area just northwest of the 
confluence of Muddy Creek, a natural perennial drainage, approximately 8,500 feet to the 
south of the proposed disturbance. West Muddy Creek (west of the proposed facility) and East 
Muddy Creek (east of the proposed facility) lay approximately 3,000 and 3,800 feet from the 
site respectively. An unnamed seasonal tributary to Muddy Creek bisects the property and 
empties into a stock pond immediately adjacent to the south of the proposed site. (Note: all 
measured distances are from the reference point identified on the Location Map).  


A geotechnical investigation was conducted at the proposed location in October and 
November of 2010, and exploratory test borings performed during the investigations 
encountered groundwater at depths of 25 to 27 feet at the time of drilling. See attached 
Geotechnical Investigation (Attachment D) for more detail.  


Gunnison Area Climatology 


In the Gunnison Area, the average annual precipitation over a 30 year period is presented below:  


 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Annual 
Average 


Average Total 
Precipitation (in.)  0.78 0.65 0.51 0.68 0.76 0.64 1.31 1.56 1.07 0.73 0.62 0.76 10.08 


Notes:  
(1) Precipitation in inches based on annual average of 10.08 inches determined from Western Regional Climate Center  


 


Evaporation Data:  


Station Name Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Total Avg. 


Evaporation 


MONTROSE 1.68 1.49 3.34 5.69 7.49 9.47 9.04 7.39 5.54 3.45 1.61 1.26 57.45 


1948-1982              


Reported in inches 


Notes:  
(1) Evaporation in acre-feet per acre based on annual evaporation rate of 57.45 inches determined from Western Regional Climate Center 


 
Centralized Facility Siting Requirements:  


908.b.(5).A The proposed site plan describing the pit locations, facility equipment areas, 
containment structures, and construction details is provided in the engineered drawing 
package provided in Addendum No. 1. The facility is further described in the Facility Design 
and Engineering narrative below.  


908.b.(5).B The proposed facility is situated approximately 600 feet from the north section line 
and approximately 2000 feet from the east section line as shown on the attached Topographic 
Map. (Attachment A).  


908.b.(5).C Access to the site is along private roads constructed by Gunnison Energy 
Corporation and utilized by company personnel and employees of Hotchkiss Ranches, Inc. 
There are two access points to the operational roads for the O&G activities, from West Muddy 
Creek and SH133. 
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Temporary perimeter fencing will be constructed as required to limit access during the 
construction phase of the project. As part of the final site development, a chain link fence will 
enclose the pits to limit access to unauthorized personnel, livestock and wildlife.   


The site for the Hotchkiss Water Storage Facility was chosen based on the terrain, the 
proximity to the Injection Well Hotchkiss 1289 #18-22, and because of the proximity of the 
existing produced water gathering system. The pasturelands surrounding the proposed facility 
will continue to support cattle and sheep grazing.  


The following measures will be implemented at the proposed Water Storage Facility to limit 
the potential for adverse impacts to wildlife:  


 The site will be fenced to prevent livestock or wildlife from entering the site and to 
minimize additional disturbance and potential for habitat fragmentation and each pit 
will be covered with bird netting;  


 No occupied structures are proposed for the subject site and the facility would be 
unmanned except for daily checks and routine maintenance. Additionally, remote 
monitoring systems (i.e. SCADA, Surveillance) would be employed thereby minimizing 
the human presence that is often disturbing for wildlife;  


 All trash containing food items that might attract animals, especially bears, would be 
disposed of in bear-proof trash containers within the fenced area;  


 Gunnison Energy Corporation policy prohibits feeding of wild animals and keeping 
food items in the back of pickup trucks, other open vehicles, or outside facilities is not 
allowed;  


 Speed limits are strictly enforced on all roads, including state highways, county roads, 
and private access roads within the Hotchkiss field to minimize the risk of accident or 
injury and the potential for wildlife / vehicle collisions;  


 No animals or pets would be kept at the proposed facility;  


 Gunnison Energy Corporation employees and contractors are instructed to avoid 
contact with wild and domestic animals;  


 The site would be maintained in a clean, safe, and sanitary condition at all times. Good 
housekeeping practices would ensure that valve boxes, drip pans, and other areas 
with potential for water accumulations are kept clean and dry, and that these 
accumulations are re-introduced to the pits or properly removed from the site for 
disposal as soon as practicable;  


 The potential for the introduction of hazardous attractions for wildlife and domestic 
animals such as food items, water, heat, etc. would be minimized by implementing 
best management practices, adhering to process, procedure, and policy, and 
practicing good housekeeping.  


908.b.(5).D The adjacent pasturelands surrounding the Hotchkiss Water Storage Facility are 
primarily devoid of trees and debris and would provide adequate defensible space around the 
facility in the event of a wildfire. All other vegetation is mature scrub oak which we would 
minimally impact. 


Earthen containment berms will provide greater than 10-feet of buffer zone around the pits in 
the event of a fire. A 10-foot wide fire lane would be constructed along the outer perimeter of 
the entire facility. All facility roadways would be adequately sized to accommodate fire-fighting 







 


Gunnison Energy Corporation | Hotchkiss Water Storage Facility – Form 28 Supplement_rev01 7 


equipment and would be constructed with adequate turn radii and turnaround areas to provide 
unobstructed access to the pits and equipment in the event of a facility or wildland fire. For 
more detail, please see the engineered drawings provided in Addendum No. 1 for onsite 
access and fire lane details. GEC personnel will be considered first responders in the case of 
a fire, however, will immediately call local fire fighting personnel after any fire is reported. GEC 
will not be considered as trained firefighters and will depend on local firefighting personnel to 
respond after notification. 


908.b.(5).E Stormwater runoff at the subject site flows in a west-southwest direction to West 
Muddy Creek. A hydrologic study of the drainage basin up-gradient of the location was 
completed.  The resulting flow at the location is approximately 31 cfs for a 100-year 24-hr 
storm event. The Hotchkiss Water Storage Facility location would be graded as shown in the 
engineering package. Armored surface diversions will be constructed to intercept runon 
stormwater and divert it away from the pits.  


Grading and site drainage within the facility will divert onsite runoff away from the pits 
wherever possible. The cut and fill slopes and soil stockpiles would be potholed, tracked or 
furrowed for better seed and moisture retention to promote the establishment of desirable 
vegetation for erosion control and long-term soil stabilization. The well-drained, permeable 
soils and adequate vegetative buffer would prevent any remaining sediment from reaching 
West Muddy Creek.  


Stormwater pollution prevention and erosion control during construction work will be the 
responsibility of the construction contractor.  The contractor will be required to prepare a 
stormwater pollution prevention plan and obtain a state construction permit that meets the 
requirements of the National Pollution Preventions Discharge and Elimination System 
regulations.  The contractor will also be required to implement temporary sediment, erosion, 
and pollution prevention control measures; and to obtain coverage under a state or EPA 
NPDES permit.  All stormwater and erosion controls would be monitored, maintained, and 
inspected regularly to minimize the potential for site erosion. An addendum (Site Specific 
Stormwater Management Plan) to the existing master GEC Stormwater Management plan is 
provided in Attachment G. 


908.b.(6)  Waste Profile: Analytical data for a produced water sample taken at the existing 
disposal well Hotchkiss 1289 #18-22 are included in Attachment B. The sample was taken in 
June 2008 and represents disposed water from multiple well pad locations. The produced 
water currently conveyed to the disposal well represents the same produced water that will be 
managed at the Hotchkiss Water Storage Facility. Analytical data for flowback water from the 
Deadman Gulch Unit (DMGU) Hotchkiss 1289 #20-12 well drilled during 2010 is included in 
Addendum No. 1. The water from the DMGU Hotchkiss 1289 #20-12 is typical of the water 
expected to be received by the Hotchkiss Water Storage Facility following the hydraulic 
fracturing process.   


Additionally, a list of current drilling muds and completion fluids utilized for drilling operations 
is provided in Addendum No. 1. The actual quantity will vary from well to well as fluid flow back 
is dependent upon size of completion, formation density and other factors.   


The analytical results indicate that the only chemical constituent of concern in the water to be 
received by the pits would be volatile organic compounds (VOCs). The produced water 
contains less than 1% VOCs by volume. It is anticipated that the new pits would receive, on 
average, approximately 2,500 bbls/day or about 75,000 bbls/month. The volume of water is 
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anticipated to vary based on the number of wells in operation at any given time as well as the 
frequency of reuse and hydraulic fracturing operations. 


The type of water to be received by the pits is production water produced from natural gas 
wells. The P&ID drawing in Addendum No. 1 presents a description of the process flow for the 
Hotchkiss facility.  The produced water would be stored in the pits for reuse in drilling and 
completion operations. Water not reused will be pumped via pipeline to the nearby existing 
underground injection wells for disposal. 


GEC currently is operating one (1) permitted injection/disposal well, Hotchkiss 1289#18-22, 
located directly to the west of the proposed Hotchkiss Water Storage Facility. Located in the 
SE 1/4 NW 1/4 of Section 18, of T12S, R89W, 6th P.M., Gunnison County, Colorado. The 
injection well is a Class II Disposal Wells completed in the Maroon/Granite Formation. The 
well is permitted, constructed, and operates in conformance with all federal and state 
Underground Injection Control (UIC) rules and regulations. The maximum injected fluid 
volume limitations for these wells, as determined by the COGCC, are set forth in the 
respective UIC permits. The UIC Facility Numbers for the well is UIC Facility Number 159183.  


All produced water is reused in completion operations or injected for disposal through this 
well. No produced water is trucked offsite for reuse, storage or disposal.  


908.b.(7).A Geologic Data   


The regional geology in the vicinity of the Gunnison Energy Hotchkiss Water Storage Facility 
consists of the following geologic units starting with the youngest: 


 Quaternary alluvial deposits- stream-channel deposits derived from local hillslopes, 


 Quaternary pediment deposits – gravelly soils developed on moderate to gentle sloping 
bedrock surfaces; the gravelly surface is a lag deposit resulting from differential 
weathering of hornfel (baked shale) and other resistant rocks derived from the Fish 
Canyon tuff; Aeolian processes contribute to the soils on this surface, 


 Tertiary breccias – overlying the Fish Canyon tuff; clasts are composed dominantly of 
metamorphic rock; angular texture suggest local origin; breccias of clasts most likely the 
local outcroppings of Precambrian metamorphic rocks; 


 Tertiary Fish Canyon tuff – lithified volcanic ash from the eruption of the La Garita caldera 
in the San Juan Mountains, approximately 27.8 MY ago (Lamphere, 1988), 


 Tertiary gravel – cobble to pebble sized gravel that predates the Fish Canyon tuff; clasts 
include in quartzite, schist, and minor limestone; provenance most likely the Fossil Ridge 
and Sawatch Range areas, 


 Tertiary West Elk breccias – volcaniclastic deposits derived from eruption of the West Elk 
Volcano, approximately 30 MY ago, (not shown on the geologic map, but found west of the 
mapped area), and 


 Precambrian quartzite and brecciate schist – approximately 1.7 BY old (Reid et al.,1987). 


Deposition of the Tertiary Tomichi/Gunnison gravels was followed by erosion during which the 
Tertiary valley was partially exhumed along its southern flank.  Erosion removed Tertiary gravel 
and partially re-exposed the Precambrian surface.  The resulting east-west trending valley was 
bounded by Precambrian rock to the south and Tertiary gravel to the north.  Eruption of the La 
Garita caldera, 27.8 MY ago (Lamphere, 1988), filled this valley and covered the region with Fish 
Canyon tuff.  Erosion re-exposed the Precambrian rocks to the south of the site.  Evidence of 
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this erosion is the existence of Tertiary breccias, which overlies the Fish Canyon tuff. The 
Gunnison Site lies upon a Quaternary pediment surface developed on Fish Canyon Tuff and is 
close to the contact of Fish Canyon tuff and underlying Precambrian rock.   


Locally, subsurface geologic conditions were observed in borings that were installed in the vicinity 
of the two proposed pits and are described in this section.  All borings were drilled using auger rig 
methods. Soil samples were collected for geotechnical analyses and where encountered, 
groundwater samples were obtained and analyzed for constituents detailed in the COGCC 910-1 
Table requirements.  Alluvial soil conditions were observed during the drilling of geotechnical 
borings and ranged from depths of 4 (TH-9) feet below ground surface (bgs) to 28 feet bgs (TH-3).  
The unconsolidated alluvial material observed consisted primarily of sandy clay with some 
organics. Consolidated bedrock material of claystone and sandstone was encountered in each of 
the borings and ranged in depths of 4 feet bgs (TH-9) to 27 feet bgs (TH-3). Select boring 
locations are presented in a cross-sectional view (Cross Section 1) as provided in Attachment F.  
Bedrock material consisted primarily of claystone or sandstone, and was met with refusal of the 
auger primarily in the sandstone formation.  All boring logs are presented within the geotechnical 
report and are included in Attachment D. 


No apparent geological features were observed or encountered that may affect the design and 
operation of the facility according to the revised geotech report (See Attachment D). 


Soils 


Soils in the Gunnison, CO area have been mapped by Hunter and Spears (1975).  The Gunnison 
site is mapped as Bulkley clay loam, 5 to 45 percent slopes.  Immediately east and south of the 
site, soils are mapped as Parlin-Mergel gravelly loam, 5 to 45 percent slopes.  In general, the 
archeology site is on a north-facing slope, and such soils would therefore be more similar to Parlin 
soil.  Parlin soil is developed on deep, well-drained soil, with locally transported channery and 
gravelly sediment weathered from rhyolite or similar rocks.   


Slopes are gentle to moderate around the site and are less than a 4 or 7% slope.  In general, the 
site is located on a topographic bench that is a candidate for moderate accumulation of sediment, 
such as from aeolean (wind-blown) processes.   


Geologic Hazard [from Geothechnical Investigation prepared by Geotechnical Engineering 
Group, Inc. (Attachment D)]  


The subject site is located on a ridge between West Muddy Creek and East Muddy Creek 
northwest of the Paonia Reservoir. The dominant geologic unit in the area is the Wasatch 
Formation. The Wasatch Formation consists generally of claystone, mudstone and sandstone. 
Based on the “Geologic Map of Colorado” compiled by Ogden Tweto dated 1979 the site is 
located near the crest of a syncline. The site geology is generally sandy clay underlain by the 
Wasatch Formation.  House Bill 1041 as passed by the Colorado State Legislature in 1974 was 
to designate geologic hazards that, if present, may pose a threat to life or property. Geologic 
hazards, outlined by House Bill 1041, are discussed below. 


1. Radioactivity: We did not observe conditions that indicate naturally occurring radioactive 
material or tailings on the site at the time of our field exploration. 


2. Seismic Considerations: The nearest identified fault is about 25 miles north of the subject 
site. The subject site is located in seismic zone 1 as identified by the 2000 Uniform 
Building Code. Based on our observations of the site and review of available data we do 
not feel that significant hazard from seismic activity exists at the site. 
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3. Ground Subsidence: We did not observe any large scale mining features on or near the 
site. Our experience in the area indicates a potential for settlement of the site soils when 
wetted and / or loaded. Settlement potential should be address during design and 
construction as discussed under SITE DEVELOPMENT below. 


4. Landslides: Landslides were not observed on or influence the site. Based on our 
observations of the site we feel that a landslide hazard does not exist on nor does one 
influence the site. 


5. Avalanche: A slope is located north (above) of the site with an inclination of about 4 
horizontal and a total slope crest height of about 200 feet above the site elevation. 
Because of the slope inclination, site elevation and slope height we feel that avalanche 
hazard is low on or influencing the subject site. 


6. Rockfall: We did not observe formational outcrops or tallus slopes on or above the site that 
would provide a source or rocks for rockfall hazard. Based on our observations of the site 
we feel that rockfall hazard does not exist on the site. 


7. Flood: The site is located near the discharge of a small drainage channel. The drainage 
channel has a small drainage basin and is poorly defined. A potential exists for runoff 
flows influencing the site. The site development should include diversion structure uphill 
from the water storage pit site to intercept the surface runoff and divert it away from the 
subject site. The diversion should be sized to carry the anticipate flow. 


8. Mudflow and Debris Fans: We did not observe mudflow and debris fans on or influencing 
the site. 


9. Expansive Soil and Rock: The Wasatch formation is the formational material underlying 
the site. Our experience in the area indicates the claystone and mudstone members of the 
Wasatch formation typically have a high swell potential when wetted. The claystone and 
mudstone weathers to a clay and claystone fragment soil that are likely to be expansive. 
Our exploratory test borings encountered very sandy clay. The soils tested have swell 
potential. 


10. Slopes: No significant slopes were observed on or influencing the site. Based on our 
observations we feel unstable slope hazard does not exist on our influencing the site. The 
elevated groundwater found in exploratory test boring TH-1 one day after drilling may be 
related to confined groundwater system and the existing slope to the north. It is possible 
higher groundwater elevations may fluctuate seasonally. 


Based on our site visit and review, it is our opinion, with proper civil, structural and 
geotechnical engineering design, no geologic hazards were identified which would 
preclude development of the subject site. 


908.b.(7).B Hydrologic Data   


A map of all surface water features within one (1) mile of the subject location are shown on the 
Hydrology Map included in the Attachment A. As shown, the proposed Hotchkiss Produced Water 
Management Facility is approximately 3,000 feet from West Muddy Creek, 3,800 feet from East 
Muddy Creek and 8,000 feet from the main channel of Muddy Creek. This tributary to the Muddy 
Creek drainage is primarily dry throughout the year, with the exception of spring runoff and storm 
events and is not a part of any headwater system in the vicinity of the proposed facility.  The 
Vicinity Map included in the Site Survey package demonstrates that the facility would be outside 
the floodplain boundaries. There are no surface waters subject to COGCC Rule 317B in the 
vicinity of the proposed location. The site proposed in this application lies in an area 
approximately one and one-half miles northwest of the confluence of West Muddy Creek and East 
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Muddy Creek. Muddy Creek, a natural perennial drainage, lies approximately 1 and ½ mile from 
the proposed pit location (Note: all measured distances are from the reference point [pit] 
identified on the Location Map). 


An unnamed alluvial aquifer is nearest to the surface in the vicinity of the Hotchkiss Water Storage 
Facility. Baseline groundwater studies conducted by Weston in the area indicate groundwater 
depths in this shallow alluvial aquifer range from 20 to 25-feet in the central portion (up on the 
ridge) to 6 – 13 feet in the drainage portions of the valley. Two potentiometric surface maps were 
prepared from groundwater measurements collected from borings in October and November 
2010 and are presented in Attachment F. The initial groundwater surface was mapped using 
groundwater measurement data collected from 5 borings (TH-1 – TH-5).  Each of these borings 
were subsequently abandoned, and new borings installed in November (TH-1 – TH-9).  Shallow 
general groundwater flow for the October event is presumed to be west to east and for the 
November event, northwest to southeast.  Two locations drilled in the northern area of the 
proposed site (TH-9 and TH-10) were observed dry during drilling and subsequent water level 
measurement events.   


No major groundwater aquifer was encountered during this investigation.  The deeper aquifer is 
reportedly 300 to 400 feet bgs.(USGS). 


908.b.(7).C Facility Design and Engineering   


The proposed produced water storage pits will be located within a 40 acre leased parcel.  GEC 
plans to increase their water storage capacity to 462,000 barrels within two earthen basins 
(“pits”).  Pit 1 will have a capacity of 306,856 barrels while Pit 2 will have a 137,009 barrel 
capacity.  The new pits include yard piping for water management, pumps, future filtration (if 
found necessary after initial facility operation) equipment, and associated electrical and 
monitoring components.  All piping and instrumentation diagrams of the water storage facility are 
included in Addendum No. 1. 


The Engineering Drawings are provided in Addendum No. 1.  The ponds were designed based 
on the following data and criteria: 


 Maximum pond volume = 443,865 barrels (total) 
 Maximum embankment height = 23 feet 
 Embankment (berm) top width = 15 feet 
 Side slopes = 3 (horizontal) to 1 vertical (See Geotechnical Report in Attachment D) 
 Free board = 2 feet (per Article 902 b) 
 Computed jurisdictional dam height per Colorado Dam Safety Regulations: 


 Upper pit = 9.3 feet 
 Lower pit = 9.8 feet  


Equipment List   


Equipment used to transfer water to and from the pits will include two submersible pumps, 
isolation valves, piping, instrumentation, and electrical components. A future filtration (if 
necessary) and condensate separation system with a brine waste facility is planned for future 
installation. 
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Facility Description   


Produced Water Pits:  


The proposed pits are two surface impoundments with top-of-berm to top-of-berm dimensions of 
534-foot long by 264-foot wide for the upper pit and 485-foot long by 244-foot wide for the lower 
pit.  The upper and lower pits will be 23 feet and 12 feet, respectively, at their deepest point.  
The side walls of the pits are sloped outward at 3:1 (horizontal to vertical ratio).  Earth berms 
surround the pits to provide vehicle access, free-board (two-foot minimum), and storm water 
run-on diversion.  Run-on diversion channels include V-shaped ditches from three to five feet 
deep to route storm water away from the pits. 


The pits will be contained with two layers of 60-mil high density polyethylene (HDPE) fabric 
separated by a synthetic drainage layer material (such as Geonet®) for leak detection.  The liner 
system will overlie a 16 ounce fabric placed on a prepared subgrade material with a hydraulic 
conductivity of no greater than 1.0 x 10-7 centimeters per second (cm/s).  The leak detection 
system will be installed between the liners in a manner that will allow leakage to drain to a 
collection sump.  The sump will be constructed in a manner to allow removal of any accumulated 
liquids that passes through the primary liner so that hydraulic heads on the secondary liner are 
kept to a minimum.  


Installation of the liner system will include double welded fusion seams that will be subject to 
quality control pressure and integrity testing.  


Power:  


Power: Electrical utilities will be installed to provide power to transfer pumps and electrical 
controls.  At this time, specific requirements for power are unknown.  It is anticipated that 
electrical power will be supplied from an existing generator located at the injection well 1289 
#18-22.  


Interconnecting Pipelines and Underground Injection Control: Planned interconnecting pipelines 
needed to service the proposed Water Storage Facility include the following:  


 Piping to transfer water between the pits. 
 Piping to convey water to the injection well. 


 Piping between the pits and the future filtration system. 


No activities associated with the installation of the proposed interconnecting pipe will take place 
on a public roadway.  


Instrument and Controls/Remote Monitoring Systems:  


The proposed Water Storage Facility will be equipped with instrumentation and controls to 
provide operational security and safety as follows:  


 The pits will have high level control and alarm instruments to prevent overfilling and 
accidental release of pit water. An on-site programmable logic controller will be installed in 
the electrical control panels to provide automatic shut down of pumping systems at 
high-high level, high-level, low-level alarm conditions. 


 Water volumes piped to and from the pits will be monitored with flow meters 
and pressure gauges to document pumping rates and system pressures. 
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 Liner leaks will be monitored via an electronic detection probe installed in the 
leak detection sump.   In the event of a leak, a signal will be sent to the main 
control panel indicating the sump has detected water.   A submersible pump 
controlled by the level sensor will be utilized to remove liquid from the sump 
and return it to the pond. 


 Pressure transducers can be incorporated into the leak detection system to 
provide information on the water level in each pond and monitor and detect 
leaks that may have gone undetected in the liner leak detection system. 


908.b.(8) Operating Plan   


A revised preliminary Operating Plan is presented in Addendum No. 1.  


908.b.(9).A Wells Within a 2­Mile Radius 


Listed below in Table 1 are the monitoring, supply and injection wells within 2 miles of the site.  
Included in the table are data that provide total well depth, depth to water (where reported), 
screened interval, yields and aquifer name (where reported).  Their locations are provided on the 
water well location map, provided in Attachment F. 
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Table 1  


Nearest Well Locations 


MAP 
NUMBER WELL_NAME USE1 CURR_STAT SPECIAL USE DEPTH TPERF BPERF 


PUMP_
RATE 


STATIC_
LVL OWNER 


20-12 HOTCHKISS 1289 
#20-12 MW 


OTHER Well Constructed MONITORING WELL 27 17 27 10 13 GUNNISON ENERGY 
CORPORATION 


20-12D HOTCHKISS 1289 
#20-12D MW 


OTHER Well Constructed MONITORING WELL 27 17 27 10 13 GUNNISON ENERGY 
CORPORATION 


18-43 HOTCHKISS 
FEDERAL 1289 #18-43 


INDUSTRIAL Well Constructed PRODUCTION 3500 0 0 20 0 GUNNISON ENERGY 
CORPORATION 


17-13 HOTCHKISS 
FEDERAL 1289 #17-13 


INDUSTRIAL Well Constructed PRODUCTION 3700 0 0 30 0 GUNNISON ENERGY 
CORPORATION 


17-11A HOTCHKISS 
FEDERAL 1289 
#17-11a 


INDUSTRIAL Well Constructed PRODUCTION      GUNNISON ENERGY 
CORPORATION 


18-31 HOTCHKISS 
FEDERAL 1289 #18-31 


INDUSTRIAL Well Constructed PRODUCTION 3375 0 0 10 0 GUNNISON ENERGY 
CORPORATION 


1-34 HOTCHKISS 1290 
#1-34 


INDUSTRIAL Well Constructed PRODUCTION  3500 0 0 30 0 GUNNISON ENERGY 
CORPORATION 


18-22D HOTCHKISS 1289 
#18-22D 


INDUSTRIAL Well Constructed INJECTION 
(MAROON/GRANITE) 


9099 8654 8725 NA NA GUNNISON ENERGY 
CORPORATION 


A No Record DOMESTIC Well Constructed ISSUED UNDER 
PRESUMPTION 3b-IIA 


45 35 45 15 8 FRANSEN GREG 


B No Record OTHER Well Constructed MONITORING WELL 70 0 0 0 6 RIGER JOHN AND LIBBY 


C No Record 
 


DOMESTIC Well Constructed ISSUED UNDER 
PRESUMPTION 3b-IIA 


101 41 101 5 20 POWERS D MAX 


 







 


Gunnison Energy Corporation | Hotchkiss Water Storage Facility – Form 28 Supplement_rev01 15 


As previously described, the proposed Water Storage Facility has been designed such that the 
potential for release of any harmful liquids to land and surface and ground waters is significantly 
reduced. Planning for surface and ground water monitoring at the proposed location is currently in 
progress and would be completed prior to the Pre-Startup Safety Review and commissioning of 
the facility in mid to late-2011. Currently, 7 permitted monitoring wells exist at the facility area.  
During the geotechnical investigation, 9 soil borings were drilled and sampled.  Seven were 
permitted through the Colorado State Engineers office in order to remain permanent.  Where 
groundwater was encountered, a grab sample was collected from each piezometer and analyzed 
for the parameters listed in COGCC Table 910-1.  Two groundwater sampling events were 
conducted, the first in October and the second in November. Table 2 presents the analytical 
results from both events and each result is compared to the regulatory allowable presented by the 
COGCC.  A full analytical data package for both sampling events is presented in Attachment F.   


As noted in both data sets in Table 2, elevated TDS concentrations were reported in the TP-1 
October sample analysis at 11,900 milligrams per liter (mg/L) and in the TP-1 New November 
sample analysis at 4,370 mg/L.  The second sample for TP-1 (TP-1B) also taken in November 
reported a considerably lower TDS concentration of 460 mg/L.  The initial sample results that 
reported elevated TDS values are believed to be caused by historic wildlife feeding (salt blocks) 
activities in the vicinity of these borings by the local landowner, that still continue today.  GEC’s 
produced water pipeline is south of the location of the borings TP-1 and TP-1 New, but was 
recently pressure tested and results indicated no leaks from the pipeline. Additionally, the 
produced water chemistry from the pipeline to the injection well indicates that TDS values are 
lower, 3,640 mg/L thereby indicating that the probability for produced water causing elevated 
readings in groundwater is low. Furthermore, GEC’s staff geologist has indicated that the high 
TDS concentrations in relation to other comparably analyzed constituents are not consistent to 
what would be reasonably expected, further indicating that the TDS spike is likely a localized 
anomaly.  


With the exception of the previously mentioned sample analyses, there were no other reported 
exceedences for constituents listed in COGCC Table 910-1.   


908.b.(9).B  Site-specific monitoring wells are proposed to be installed at the facility 
(Addendum No. 1).  Four monitoring wells are proposed at the facility to assist in enhancing the 
leak detection system for the pits.  One well will be installed upgradient of the upper pit to provide 
background water quality, one well will be installed between the two pits to monitor water quality 
downgradient of the upper pit, and two monitoring wells will be installed downgradient of the lower 
pit to monitor groundwater quality of both upper and lower pit.  Each well location will positioned 
in such a fashion that they are placed in line with the presumed groundwater flow direction which 
is northwest to southeast.  Each monitoring well will be sampled on a routine basis, to be 
determined, but at a minimum samples will be collected once per quarter for the constituents 
presented in COGCC Table 910-1. 
 


908.b.(10)    Surface Water Monitoring -  One surface water sample was collected from the 
nearby stock pond and analyzed for the constituents listed in COGCC Table 910-1.  Results from 
this sample are presented in Table 2.  GEC also collects surface water samples from various 
permanent sampling stations in Sections 8 and 20 along Muddy Creek on an annual basis.  
There have been no reports of any detection or exceedance of COGCC Table 910-1 constituents 
of any of these samples. 
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Table 2  


Groundwater Analytical Results 


Well Name Sample Date Benzene Toluene Ethylbenzene 
Total 


Xylene Chloride TDS Sulfate Calcium Magnesium Potassium Sodium 


HOTCHKISS TP-1 10/14/2010 ND ND ND ND 8.5 11,900 49.4 NV NV NV NV


HOTCHKISS TP-2 10/14/2010 ND ND ND ND 12.8 170 18.6 NV NV NV NV


HOTCHKISS TP-3 10/14/2010 ND ND ND ND 21 300 24.9 NV NV NV NV


HOTCHKISS STOCK POND 10/14/2010 ND ND ND ND 4.1 155 0.51 NV NV NV NV


TP-1 NEW 11/21/2010 ND ND ND ND 7.2 4370 37.5 320000 27700 10600 90800 


TP- 1B 11/19/2010 ND ND ND ND 8.9 460 48 24800 1780 1440 82700 


TP-2B 11/19/2010 ND ND ND ND 9.7 196 18 32700 4190 1130 17700 


TP- 3B 11/19/2010 ND ND ND ND 27.2 276 20.1 36000 3390 1240 53600 


TP - 4B 11/20/2010 ND ND ND ND 2.4 256 7.6 58600 6280 4130 21600 


TP - 5B 11/20/2010 ND ND ND ND 8.7 200 41.1 19600 2230 1860 47200 


TP - 7 11/21/2010 ND ND ND ND 17.3 590 42.7 13600 1910 2500 80700 


TP - 8 11/21/2010 ND ND ND ND 33.8 460 144 48800 3710 2880 77100 


Table 910-1 Allowable Concentration 5 1000 700 10000 1.25xBG 1.25xBG 1.25xBG NV NV NV NV 


BTEX reported in micrograms per liter (ug/L) 
Chloride, TDS and sulfate reported in milligrams per liter (mg/L) 
Calcium, magnesium, potassium and sodium reported in micrograms per liter (ug/L) 
NV= No Value 
Table 910-1 from COGCC Regulations 
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908.b.(11). Contingency Plan 


A contingency plan (Emergency Response Plan) for the facility is included in the Operating Plan. 


908.d.    Financial Assurance 


GEC will submit financial assurance prior to the application being approved.  An estimate of the 
cost for proper reclamation, closure and abandonment of the proposed facility is provided in 
Addendum No. 1. Prior to commencing construction of the facility, GEC will provide the required 
financial assurance to the COGCC. 


908.e&f.    Facility Modifications and Annual Permit Review   


GEC shall submit any proposed modifications to the facility design, operating plan or permit 
conditions to the Director for approval prior to implementing any substantial change. An annual 
report summarizing operations, including the types and volumes of waste handled by the facility 
would be provided to the Director on the anniversary of permit approval each year to ensure 
compliance with permit conditions. A final Operating Plan would be provided when complete and 
prior to start up and operations of the facility.  


908.g.    Closure/Reclamation Plan   


The proposed Closure/Reclamation Plan is presented in Addendum No. 1. 


908.h.    Adherence to Local Requirements   


Zoning for land development in unincorporated Gunnison County is governed by a 
“performance-based” land use regulation, meaning that proposed land use is evaluated on the 
ability to mitigate the potential impacts of development resulting from the location, design, 
infrastructure requirements and resource protection standards defined in the Gunnison County 
Land Use Resolution.  The proposed Hotchkiss Produced Water Management Facility is 
designed and will be constructed in adherence with the Gunnison County Land Use Resolution 
requirements. Prior to start of construction a Reclamation Permit will be obtained from Gunnison 
County to comply with the grading and erosion control requirement per Section 13-116 of the 
Gunnison County Land Use Resolution. 


This facility will operate within the guidelines of the COGCC and Gunnison County oil and gas 
regulations.  Where applicable, GEC will prepare and submit to Gunnison County a permit 
application that will adhere to the Gunnison County Temporary Regulations for Oil and Gas 
Operation.
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List of Products Used for Drilling and Completion 


 


The following products are injected in the wellbore during GEC’s drilling process:  


Soda Ash conditions and softens the make-up of water and raises the PH of the drilling mud. 
Soda ash is added at a concentration of approximately 0.125 pounds to 0.5 pounds per barrel of 
drilling mud.  


Walnut Shells are ground walnut shells used to prevent lost circulation. Walnut shells are added 
at a concentration of approximately 2 pounds to 20 pounds per barrel of drilling mud.  


Pine Sawdust is pine wood sawdust used to prevent lost circulation material and as an absorbent 
around the drilling rig. Pine sawdust is added at a concentration of approximately 2 pounds to 20 
pounds per barrel of drilling mud.  


Milplug is ground pecan shells and used to prevent lost circulation. Milplug is added at a 
concentration of approximately 2 pounds to 20 pounds per barrel of drilling mud.  


Mil-Lime is Calcium Hydroxide and used for alkalinity (PH) control. It is also an excellent 
source of calcium in drilling mud and added at a concentration of approximately 0.125 pounds to 
0.5 pounds per barrel of drilling mud.  


Mil-Bar is barite (barium sulfate), a naturally occurring mineral used to increase the weight of 
the drilling mud. Mil-Bar is added at a concentration of approximately 50 pounds per barrel of 
drilling mud.  


Caustic Soda is Sodium Hydroxide and is used for alkalinity (PH) control. Caustic Soda is added 
at a concentration of approximately 0.25 pounds per barrel of drilling mud.  


Kwik-Seal is a blend of granular, flake and fibrous materials used for lost circulation control. 
These characteristics are similar to mica, cellophane and peanut shells, respectively. Kwik-Seal 
is added at a concentration of approximately 20 pounds to 30 pounds per barrel of drilling mud.  


DDF PAC is a polymer (Polyanionic cellulose) used to control filtration properties of water base 
muds. It minimizes the penetration of water into formations and maintains hole stability. It is 
similar to a clay buster used in a home garden and added at a concentration of approximately 20 
pounds to 30 pounds per barrel of drilling mud.  


Bentonite is clay used to thicken drilling mud. Bentonite is added at a concentration of 
approximately 10 pounds to 25 pounds per barrel of drilling mud.  


Drill-Thin is a non-hazardous, crystalline silica, proprietary product used to reduce the viscosity 
(thin) a drilling mud. Drill-Thin is added at a concentration of approximately 0.25 pounds to 0.5 
pounds per barrel of drilling mud.  







Gunnison Energy Corporation         List of Products Used for Drilling and Completion  Page 2 of 2 


Lignite is a low rank coal used to reduce the viscosity (thin) a drilling mud. Lignite is added at a 
concentration of approximately 0.5 pounds to 3 pounds per barrel of drilling mud.  


Alcomer 123LA is a polymer (partially hydrolyzed polyacrylamide) which lubricates the 
wellbore, provides shale stability and reduces friction. It is added at a concentration of 
approximately 0.25 pounds to 2 pounds per barrel of drilling mud. 


 


The following products are injected in the wellbore during GEC’s completion process: 


Surfactant (SG-420Z): Helps promote the fast clean-up of the fracturing process by reducing the 
surface tension. Dish soap is a type of surfactant. The surfactant is added at one gallon per 1000 
gallons of water. 


Biocide (Bio-Clear 1000): Prevents and eliminates the growth of bacteria both in the water tanks 
and reservoir. Bacteria can create H2S which damages surface facilities and the reservoir. 
Biocide is similar to those used to maintain a pool or garden pond. One pound of biocide is 
added to 21,000 gallons of water.  


Friction Reducer (FR-40): Lowers the surface treating pressure of the completion process, 
allowing the pumping company to inject at higher rates and lower pressures. Most friction 
reducers are made from polymers, which can be synthetic or from a natural source. Examples of 
polymers are Gelatin, Rubber, and Guar Bean derivatives. 0.5 gallons of friction reducer is added 
to 1,000 gallons of water. 


Clay Stabilizer (S-780): Utilizes synthetic salts to prevent formation damage by temporarily 
inhibiting the swelling and movement of the clays. Formation damage reduces the well’s 
productivity. Two gallons of clay stabilizer is added to 1,000 gallons of water. 


 







Gunnison Energy Corporation


Date: 21-Feb-11


By: R. Ederer, Weston Solutions, Inc. 


Table F‐1. Pit Closure/Reclamation Estimate of Probable Cost


Item Description Quantity


Unit of 


Measure Unit Cost Amount


A. Construction Contractor Costs


1 Mobilization/Demobilization 2                     Lump Sum 19,050.00$        38,100.00$              


2 Remove & Dispose Pond Fluids 440,870         Gallons 0.03$                  13,900.00$              


3 Remove & Dispose Operating Equipment 40                   Hours 285.00$             11,400.00$              


4 Remove & Dispose Pond Liners 891,860         Square feet 0.24$                  213,800.00$           


5 Test Soils for Contamination 20                   Borings 515.00$             10,300.00$              


6 Backfill & Compact Pits 288,900         Cubic yards 4.95$                  1,430,000.00$        


7 Site Restoration (Grading/Seeding) 14                   Acres 3,892.86$          54,500.00$              


8 Site Management 10                   months 10,730.00$        107,300.00$           


1,879,300.00$       


B.


1 Project Management Fee (5% of construction) 93,965.00                


2 Workplans, Engineering Design, and Bid Documents (15% of Construction) 281,895.00$           


Total Estimate of Probable Closure Cost (round up to nearest $1,000) 2,256,000.00$        


Subtotal ‐ Construction


Administrative and Engineering Costs


Hotchkiss Water Storage Facility


Estimate of Probable Pit Closure Cost


2/18/11 Revision01 ‐ The fuel rate was revised from $2.41/gallon to $3.34/gallon (based on January 2011 


Pit Closure Estimate_Appendix F_REV 2 2.xls 2/21/2011


market survey)


Pit Closure Estimate_Appendix F_REV 2 2.xls 2/21/2011
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Hotchkiss Water Storage Facility Operating Plan 


 


Overview 


The Hotchkiss Water Storage facility will be used to store produced water for hydraulic fracturing of both 
shale and coal production wells.  The proposed facility is being designed to consist of two pits 
(Addendum No. 1, Sheet C101).  One pit will be used to hold produced coalbed methane produced water 
and the second pit will be used to hold hydraulic fracturing (frac) flowback water.  The proposed pits will 
hold approximate volumes of 307,000 barrels (bbls) and 137,000 bbls, respectively. 


 


Operating Plan 


Water Source, Treatment and Flow Rates 


There will be two sources of water stored in the pits.  The first will be the produced water from coalbed 
methane production wells.  GEC currently produces between 2000-2500 bwpd of coalbed methane 
production water.  Currently this water is stored at a GEC disposal well, 1289-No. 18-22 location prior to 
being injected to the subsurface.  Due to the large volumes of water necessary to frac our shale production 
wells, this production water will be diverted to the storage pits.  The water will not be treated until it is 
ready to be utilized in a frac, at which time it will be filtered to remove any solids which may have 
accumulated in the pit.  The only treatment needed will be the application of biocide in the summer 
months to prevent algae blooms. 


The second source of water in the storage pits will be flow back water from hydraulic fracturing of wells.  
After the fracturing procedure of a shale well is complete, the wells will flow back at rates between 500-
4000 barrels of water per day (bwpd) for some brief period of time.  This water will be pumped in our 
existing water pipelines to the water storage facility.  This water will be treated in the same way as the 
produced coal water. 


Currently, GEC operates both water and gas pipelines to every producing well in the field.  These same 
water lines will be used to move water both from existing producing wells and to new wells when being 
drilled. 


Dust and Moisture Control 


Dust control will not be needed except in the rare event that water has to be trucked to the storage facility.  
In that event, a water truck will be utilized to assist in dust suppression on the haul roads.  Existing water 
pipelines will normally be used to transport the water where needed. 


Sampling 


For this facility, groundwater will be sampled from the leak detection system within the liner system.  The 
groundwater will be analyzed for the constituents listed in Table 910-1 in the COGCC regulations.  Any 
exceedance of these allowable will be immediately reported to the COGCC and any deficiency noted.  
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The water in the storage pits will also be sampled on a regular basis and analyzed for the same 
constituents as the groundwater samples.  Initially pit water samples will be collected on a monthly basis 
and can be adjusted to a more frequent basis if conditions warrant. 


Inspection and Maintenance 


As part of the inspection, operation and maintenance of the facility (O&M), some of the tasks (but not 
limited to) GEC will perform on a routine basis (specific timing and frequency of conducting O&M tasks 
will be determined after construction of the facility) are provided below: 


 GEC operators will be at the pits on a daily basis and will do basic pit inspection.   


 GEC will provide operators with an inspection check list to be conducted once per week.   


 GEC operators will ensure all facility monitoring systems are operating correctly and reporting 
critical information in real-time. 


 GEC operators will be responsible for ensuring all equipment and system components are 
inspected and serviced per manufacturer’s instruction.  


 Maintenance will be done on the facility as recommended by the manufacturer of the liners and 
as needed based on weekly inspections. 


 All reporting requirements will be imposed per the COGCC standard. 


As previously mentioned the O&M manual that will be prepared for the site will be finalized pending 
construction of the facility and all systems are up and running.  Included within the O&M manual will 
also be a training schedule for all personnel that will be involved in running the system.  Training will be 
held periodically (schedule TBD) and will consist of utilizing component specifications and trouble-
shooting guidance to instruct all site personnel, both new and as a refresher. 


Emergency Response 


GEC will amend the existing Emergency Response Plan (ERP) to include the proposed produced water 
storage facilities.  The current plan includes emergency response procedures and contacts, fire protection 
procedures, personal work rules and procedures, personal injury and first aid procedures, and detailed 
maps for emergency response personnel.  Also incorporated are the emergency contact numbers of 
Gunnison County, Delta County, Montrose County, the Colorado Oil and Gas Conservation Commission, 
Colorado Department of Public Health, the National Response Center and various private emergency 
response organizations.  Once the ERP is revised, it will be presented to the COGCC and respective local 
agencies for inclusion into the Operating Plan. 


Record-keeping 


Record keeping will include weekly inspection logs, water analyses (groundwater and pit water) and 
records of throughput. 


Site Security 


The water storage facility will be located in an area which is behind a security fence and locked gate.  The 
property entrance is a locked gate located on Highway 133.  This gate is locked 24 hours per day with 
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limited access.  Additionally, a security chain link fence will also be constructed around the entire water 
management facility.  No additional security needed.  


Hours of Operation 


Water may be flowing into and out of pits 24 hours per day, 7 days per week.  Site will be manned as 
needed during normal operations as well as during completion operations. 


Noise and Odor Mitigation 


No odor anticipated, thus no odor mitigation should be needed.  Low noise levels are anticipated.  Any 
electric pumps will be powered by an electric genset.  Genset will meet all COGCC noise abatement 
requirements. 


Waste Management 


Water no longer needed for operations will be pumped via pipeline to the Hotchkiss 1289 #18-22 
wastewater disposal well located nearby.  Only other waste material would be used motor oil which will 
disposed of by company which changes oil in all our gensets.  Additionally, a leak detection system that 
monitors the space between the liners will be operating on a 24-hour basis, and will ensure that any water 
that is detected in the sump between the liners will be removed and pumped back into the pit or to the 
disposal well. 


 


NOTE: A more detailed operating plan will be prepared following final design and construction. 
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·         Additional waste profile data has been provided to further characterize the possible
constituents present in the water handled at the facility. The additional data provided
includes:

o    Analytical data for flowback water from the Deadman Gulch Unit Hotchkiss 1289
#20-12 well drilled during 2010 which is representative of the water expected to be
received by the Hotchkiss Water Storage Facility following the hydraulic fracturing
process.

o    A list of current drilling mud and completion fluids utilized for drilling operations.
·         A revised Closure/Reclamation cost estimate.
·         A revised preliminary Operation Plan.

 
Please do not hesitate to contact me at if you have any questions.
 
Thanks,
 
Kenneth E. Miller, P.G.
Sr. Project Manager
303.729.6149 o
303.882.8087 c
355 S. Teller Street, Suite 300
Lakewood, CO 80226
k.miller@westonsolutions.com
www.westonsolutions.com
 
 
 
CONFIDENTIALITY: This email and attachments may contain information which is
confidential and proprietary. Disclosure or use of any such confidential or proprietary
information without the written permission of Weston Solutions, Inc. is strictly prohibited. If
you received this email in error, please notify the sender by return e-mail and delete this
email from your system. Thank you.
    

mailto:k.miller@westonsolutions.com
http://www.westonsolutions.com/

