
Extraction Oil and Gas 
Excavation Procedure for Nashland #1 Re-entry 

May 10, 2021 

Nashland #1 (an orphan well) is located underneath the West wastewater lagoon at Hirsch Dairy. The well 
is needing to be accessed and re-plugged. This Re-Entry Plan provide steps that will be taken to protect 
the integrity of the lagoon, groundwater, and allow the operator to continue to operate the dairy 
operation in compliance with the applicable and Colorado Department of Public Health and Environment 
(CDPHE) and Weld County regulations at the time of the executed agreement between Hirsch Dairy and 
Extraction Oil and Gas.  

Steps in sequential order: 

1. Obtain necessary State and County permits, including but not limited to construction storm water 
permits. Copies of these permits shall be provided to Hirsch Dairy prior to mobilizing to the 
property. 

2. Implement stormwater permit plan elements. 
3. Install retention berm (natural material) to area around existing casing to allow for rig access. The 

retention berm will be constructed to separate the process water and the well area. The retention 
berm will be compacted to reduce horizontal water movement through the berm (Attachment 1: 
Grading Plan and Cross Sections).  

4. Strip and stockpile staging area to the south of pond area to allow for truck and materials staging 
due to limited space around existing well.  

5. At minimum, 56 - 600 BBL Frac Tanks will be brought on site, totaling 1.4 million gallons or 4.3 
acre-ft, the volume that was displaced by the installation of the retention berm for the re-
plugging operation. The Frac Tanks will be placed south of the pond in between the topsoil 
stockpiles. A 1’ berm will be placed around the Frac Tanks for secondary containment.  

a. Should the berm be moved closer to the well head, there will be excess capacity already 
on-site. Should the berm be slightly further away, additional frac tanks can be brought on-
site to accommodate this. Additional frac tanks are readily available and they will be 
brought on-site prior to water being moved out of the re-plugging area.  

b. The 1’ berm over an approximate 1.7-acre area is sufficient for 1.2 acre-ft of secondary 
containment (area of capacity minus the volume the tanks take up). To be conservative, 
secondary containment was designed for one fourth of the frac tanks of 1.1 acre-ft of 
storage (Attachment 2: Secondary Containment Calculations).  

c. Should the secondary containment need to be used, a hydro-vac will be available on-site 
to clean the wastewater out of the secondary containment and return it to the other frac 
tanks. The incident will be evaluated, and necessary repairs will be completed.  

d. If wastewater is returned to the pond, it will be returned at a low rate that should not 
cause erosion. The operator will observe the operation, and should erosion start to occur 
the pumping will be ceased immediately, if any sign of erosion starts to occur, temporary 
riprap will be placed.   

6. If the existing lagoon gauge is located within the sectioned off part of the lagoon, it will be 
relocated to the other section of the wastewater pond. The temporary pumpdown has been 



 
 

evaluated and is located at approximately 2.4 feet from bottom of pond (existing pumpdown is at 
approximately 2.8 feet). From the Hirsch Dairy Facility Management Plan (FMP), prepared by 
Paragon Consulting Group, Inc. (Paragon) the storm event is 6.7 acre-feet. The stage-storage 
relationship was estimated by AGPROfessionals from the grading plans provided by 609 
Consulting, LLC (Attachment 3: Stage Storage Tables).  

a. Extraction Oil and Gas will provide daily readings of the pond levels and frac tank levels to 
Hirsch Dairy. If the pond goes over pumpdown or the dairy does not have the 6.7 acre-
feet capacity remaining in the pond or frac tank, Hirsch Dairy will be notified.  Extraction 
Oil and Gas will run the pump from the pond to the frac tank and/or from the frac tanks 
to the pond as desired by Hirsch Dairy. Hirsch Dairy will be responsible for managing the 
dairy under the Facility Management Plan (FMP) and Nutrient Management Plan (NMP).  

b. The goal to complete this procedure will be prior to irrigation season or after irrigation 
season to allow Hirsch Dairy to get maximum yield from his field. Should irrigation water 
arrive during the process of the operation, Extraction Oil and Gas will work with Hirsch 
Dairy to transfer water as needed to the Frac Tanks. It will be the responsibility of Hirsch 
Dairy to maintain stormwater capacity and land apply at agronomic rates as set forth in 
their NMP. The content in the frac tanks and the lagoon is the same and should have 
already been sampled in accordance with the NMP.  

7. Remove wastewater inside of sectioned off area using hydro-vac. Water will be pumped into the 
on-site frac tanks. 

a. A temporary 6” trash pump will be on-site to transfer the process water to the frac tanks 
to maintain the temporary pumpdown as described above.   

b. It is estimated that approximately 21,600 gallons per day of process water is flowing into 
the ponds (from Paragon Consulting Group). A 6” pump is estimated at 23-34 bbls/minute 
(966 gpm). To be conservative, 25% reduction in the optimum pumping was used. The 
25% reduction is approximately 725 gpm. This capacity would pump the daily process 
water into the frac tanks in approximately 30 minutes.  

c. A back-up 4” trash pump will be kept on-site if the 6” trash pump goes down or gets 
plugged. The 4” trash pump can pump at 10-11 bbls/minute (420 gpm). A 25% reduction 
is 315 gpm, which can transfer the process water to the frac tanks in approximately one 
hour.  

8. Remove sediment and solids from the well area. The existing clay liner near the existing well head 
will be removed only after all the sediments and solids have been removed. (Possible change once 
suitable subgrade is located below existing clay liner.) 

a. Excavation equipment will push existing sediment and solids to hydro-vac for removal. 
Loader or excavator will be used to load out solid material for transport off site. Transport 
may involve stockpiling excavated material onsite for future use by the landowner 
depending on prior agreement between the excavating contractor and landowner. If the 
landowner does not want to reuse the excavated material, it will be hauled to the nearest 
landfill. If any solids are land applied, the on-site nutrient management plan will be 
followed, and nutrient samples taken.  

b. Once the sediment and solids are removed, Paragon Consulting Group will be notified in 
writing at least five business days before the existing liner is to be removed so they can 
observe the removal of the existing liner.  



 
 

c. The clay liner will only be removed in the area where the well head will be accessed.  
9. Install and compact new road base on excavated pond area to allow for stable surface conditions 

for Rig move in. Additional stabilization might be needed.  
a. This step is an option only if needed. Once the existing clay liner is excavated, a decision 

will be made by the Extraction company representative as to whether the existing 
subgrade is suitable for rig access.  

10. Excavate around existing well casing to allow for welder to attach new surface head to casing.  
a. This step is an option only if needed due to existing casing height from new subgrade. 

11. Rig moves into location. 
a. Due to limited space on location during rig operations, equipment will move off location 

unless needed to assist with rig and truck movement into and out of location. 
b. During the entire process, visual inspections of the area will be conducted to ensure berm 

stability and prevent any manure/wastewater from entering the working area. Should 
manure or wastewater come in contact with the working area, work will immediately be 
stopped, and pumping or scraping will remove any manure/wastewater. The area where 
manure/wastewater entered the working area will be repaired and recompacted.  

 

Excavation Procedure and Relining of Pond for Nashland #1 Re-entry 
 

12. Removal of installed road base in excavated pond area.  
a. If Step 9 was executed, then this step will be required, if not this step will be skipped. 

Removal will include stripping installed road base, load out and export. Export materials can be 
hauled to the nearest landfill or stockpiled on site pending the landowners possible use of the 
material.   

13. Install new liner to cover entire disturbed and excavated pond area where the liner was damaged 
or removed. Either clay or bentonite will be used to repair the excavated liner area.  

a. If a clay liner is installed: 
i. The clay will have a permeability and proctor test completed by a professional 

engineer that meets the seepage rate of 1x10-6 cm/sec as required by the CDPHE 
Ag Program. The test results will be submitted to Hirsch Dairy.    

1. The lab results will provide specification for optimum moisture, 
compaction, and thickness of the clay liner to be installed and will be 
stamped by a Professional Engineer.  

2. The permeability and proctor testing report will be sent to Paragon 
Consulting Group and Hirsch Dairy at least 10 business days before 
commencing installation. A written reinstallation schedule will be 
provided to Paragon Consulting Group at least 10 business days before 
starting work.  

3. Once the new clay liner finish grade matches the existing clay liner and 
correct compaction percentages are achieved, the edge of the new clay 
liner and the edge of the existing clay liner will be scarified together and 



 
 

re compacted to the correct moisture and compaction percentage to 
ensure a proper seal of the new clay to the existing clay.  

4. A third-party Geotechnical Engineering Company will verify thickness, 
compaction and installation.   

a. Options for local Geotech firms include Earth Engineering 
Consultants (EEC) or Soilogic.  

b. If clay liner material is not available or the work area does not allow for proper 
compaction of the clay liner, bentonite will be brought in to be used for the new section 
of liner.   

14. Should the existing pond berm have been damaged, the area will be patched, repaired with 
approved liner material, and re-certified in the same manner as the well area. This is not 
anticipated.  

15. The retention berm around well casing will be removed, and pond returned to full capacity. 
16. Replace stripped topsoil in staging area.  
17. Final regrade of affected areas will be completed.   

a. Entire affected area will be clean, free of debris and finish graded to match conditions 
that existed prior to mobilization off location. Extraction Oil and Gas will photograph the 
area pre- and post-construction to verify the area has been cleared.  

b. Once the wastewater has been land applied or placed back into the lagoon out of the frac 
tanks, the solids left in the frac tank will either be relocated off-site or provided to Hirsch 
Dairy for Land Application. The frac tanks will be removed. The secondary containment 
will be removed a regraded back to original grades and soil conditions/type.   

Additions: 

Due to certain unknowns about existing conditions, the sequential procedure may change or fluctuate. At this time, 
the depth of saturated sediment under the clay liner is unknown, therefore the quantity of material to be excavated 
is to be determined upon initial excavation.  

The excavating portion of this project will be broken down into four phases.  

 Phase 1 will consist of removal of all materials needed to gain access to the well.  
 Phase 2 will be an optional phase consisting of the needed procedures to make the subgrade safe and 

suitable for rig operations.  
 Phase 3 will consist of deconstruction and removal of any materials imported to stabilize the subgrade 

for rig operations.  
 Phase 4 will consist of repairing the clay liner, replacing the retention berm, replacing stripped topsoil in 

staging area, final grade and cleanup of location.  

Record documentation and recertification of the liner material will be stamped by a Colorado Professional Engineer 
and provided to CDPHE Ag Program and Hirsch Dairy.  

For the Health and Safety of the Owner, Contractor and anyone working around manure or wastewater 
impoundments, it is important for each worker to be trained and properly equipped for confined spaces and working 
in areas with the potential of hydrogen sulfide and methane gas. Concentrations change over time and 
understanding how much gas is in the manure storage pit before each entry is important to prevent injury or death. 
A monitoring plan should be implemented by the operator prior to beginning the procedure. The plan should be 
developed and implemented by Extraction Oil and Gas. AGPRO is not responsible for the Health and Safety Plan. 
Technical Guidance Document for Identifying Hazardous Gas is Attachment 4.  



 
 

Materials List*: 

 500 linear feet of retention berm to section off working area around well.  
 1800 Cu. Yds. (+/-) of new certified 80% clay material to patch clay liner. The clay will have a 

permeability and proctor completed on the soil with compaction requirements.  
 800 Cu. Yds. of road base to stabilize subgrade for rig operations. 
 Fill dirt to fill subgrade level back up to bottom of clay liner. 

*Currently, due to unknown existing conditions, the quantities are estimates. It is unknown how deep the 
saturation goes below the clay liner, therefore the depth of over excavation below the existing clay liner is 
unknown as well. Once the excavation process has started, decisions based on existing conditions will be 
discussed and agreed upon by Patriot Excavating and the Extraction representative on the best course of 
action to make the area suitable and safe for rig operations. 

Comments: 

 At this time, it is believed that the most efficient option to add additional wastewater capacity is 
the use of frac tanks.  

o The frac tanks used will be compliant with the specifications required by the state of 
Colorado. The frac tanks will hold, at minimum, the same volume of water that was 
displaced by the re-plugging operation.  

o With the frac tanks, the dairy will continue to have the same volume of wastewater 
storage. The dairy will be able to continue to operate without any disturbance to his 
operation.  

 Upon agreement with the landowner, it would be ideal to completely drain the pond near the end 
of crop irrigation season.  

o With lower water levels the transportation of wastewater will be lower, and the 
excavation of sediment, solids, and existing clay liner can be completed without damage 
done to the surrounding clay liner. 

 It is believed that the sub grade under the existing clay liner will be semi-stable and with minor 
compaction will be suitable for rig operations. However, stabilization equipment and road base 
are available if the sub grade is not suitable.  

 In the event of substantial rainfall during rig operations, dewatering measures will be discussed, 
agreed upon and in place to make sure the subgrade remains stable and suitable for continued rig 
operations until project completion.  

 Along with the frac tanks, water diversion will be installed with proper sloping, to direct water to 
the perimeter of the working area for pumping and dewatering purposes.  

 Pumps will be on location and set in designated spots for immediate access in the event of 
substantial rainfall.  

 As an extra precaution, rig mats may also be installed to further stabilize the working area and 
protect the undisturbed clay liner.  

 Once rig operations are complete and the pad material is removed (if applicable), new certified 
clay will be installed. The use of Geosynthetic Clay Liner would not be ideal unless it was used on 
the entire pond area. Compaction and testing of new certified clay to patch the clay liner will 
ensure no leaks are present or anticipated.  





 

Attachment 1 
Grading Plan and Cross Sections 
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WELL PAD - GRADING PLAN
NASHLAND 1

LOCATED IN SECTION 24
T7N, R67W, 6TH P.M.

WELD COUNTY, COLORADO

WELL PAD - NASHLAND 1 DESIGN SUMMARY

SCALE:

REVISED:

DATE: SHEET NO:1"=100'

OF

HORIZONTAL

2' CONTOURS

WELL PAD LEGEND

PROPOSED WELL LOCATION
EXISTING WELL LOCATION

LOVELAND OFFICE
6706 North Franklin Avenue
Loveland, Colorado  80538

Phone  970-776-4331

CONSULTING, LLC

SHERIDAN OFFICE
1095 Saberton Avenue

Sheridan, Wyoming  82801
Phone  307-674-0609

PROPOSED CONTOURS (1' INTERVAL)
EXISTING CONTOURS (1' INTERVAL)

EXISTING PIPELINE

EXISTING FENCE
PROPOSED PIPELINE

PROPOSED UNDERGROUND ELECTRIC LINE
EARTHEN BERM

50' 100'
1" = 100'

0
WELL PAD - NASHLAND 1

TOTAL CUT FOR WELL PAD =
TOTAL FILL FOR WELL PAD =
TOPSOIL @ 10" DEPTH =

TOTAL WELL PAD AREA =

SHRINKAGE FACTOR = 1.10
SWELL FACTOR = 1.00

FINISHED GRADE ELEVATION =
EXISTING GRADE @ CENTER OF WELL PAD =

WELL PAD QUANTITIES

FILL SLOPES = 3:1

WELL PAD QUANTITIES AND DESIGN PARAMETERS

GRADED WELL PAD SURFACE AREA =

CUT SLOPES = 3:1

WELL NAME: C/F
NASHLAND 1 F6.9

NOTE:
1. EXISTING UTILITIES DISPLAYED ON THE GRADING PLAN ARE FOR REFERENCE

PURPOSES ONLY. PRIOR TO CONSTRUCTION OR EARTHWORK, CONTRACTOR
WILL BE RESPONSIBLE TO CALL FOR LOCATES: (800) 922-1987

2. ASSUMED BOTTOM OF PIT ELEVATION 4978.5'
3. ASSUMED PIT HIGH WATER LEVEL 4984.0'
4. ASSUMED PIT SPILL ELEVATION 4985.1'

TOTAL CUT FOR TANK PAD =
TOTAL FILL FOR TANK PAD =
TOPSOIL @ 10" DEPTH =

TOTAL TANK PAD AREA =

SHRINKAGE FACTOR = 1.10
SWELL FACTOR = 1.00

CUT SLOPES = 3:1

GRADED TANK PAD AREA =

TANK PAD QUANTITIES

FILL SLOPES = 3:1

PAD QUANTITIES AND DESIGN PARAMETERS

TANK PAD - NASHLAND 1 TANK PAD
DESIGN SUMMARY

1.92 ACRES
1.76 ACRES
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TOTAL IMPORT = 0 C.Y.
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Denver, Colorado 80203
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Attachment 2 
Secondary Containment Calculations 

  





 
 

Attachment 3 
Stage Storage Tables 

  



Hirsch Dairy 
West Pond - Extraction Oil and Gas 

Elev
Gauge 

Reading
Proposed Volume 

(w/ well pad)
(ft) (ft) (ac-ft)

4978.5 0.0
0.1

4979 0.5
1.3

4979.5 1.0
2.6

4980 1.5
3.9

4980.5 2.0
5.3

4980.9 2.4
6.5

Pumpdown

4981 2.5
6.8

4981.5 3.0
8.3

4982 3.5
9.9

4982.5 4.0
11.5

4983 4.5
13.2

Freeboard

4983.5 5.0
15.0

4984 5.5
16.9

4984.5 6.0
18.8

4985 6.5
20.8

TOB
*Volumes taken from Well Pad-Grading Plan from 609 Consulting LLC

This document was created by an application that isn’t licensed to use novaPDF.
Purchase a license to generate PDF files without this notice.

http://www.novapdf.com/


Hirsch Dairy 
West Pond Existing

Elev
Gauge 

Reading
Proposed Volume 

(w/ well pad)
(ft) (ft) (ac-ft)

4978.5 0.0
0.1

4979 0.5
1.7

4979.5 1.0
3.4

4980 1.5
5.1

4980.5 2.0
5.9

4981 2.5
8.8

4981.3 2.8
9.9

Pumpdown

4981.5 3.0
10.6

4982 3.5
12.6

4982.5 4.0
14.6

4983 4.5
16.6

Freeboard

4983.5 5.0
18.8

4984 5.5
21.1

4984.5 6.0
23.4

4985 6.5
25.7

TOB
*Volumes taken from Well Pad-Grading Plan from 609 Consulting LLC

This document was created by an application that isn’t licensed to use novaPDF.
Purchase a license to generate PDF files without this notice.

http://www.novapdf.com/


 
 

Attachment 4 
Technical Guidance for Identifying Hazardous Gas 
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ĉ àŴ[àb7

��
��
���
6��d
��
���
����!
��������������
����
Ŵ
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