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ABSTRACT

This is a summary of the Headgate 199 lining project
that took place between October 2020 and March
2021. Detailed here is all the work that was
completed along with the tasks and progress within
the project itself.
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Introduction and Background

Lower Arkansas Valley Water Conservancy District (Lower Ark) was awarded $198,000 through the
Colorado Water Conservation Board (CWCB) on October 29, 2020 for lateral lining to improve water
delivery and water quality from seepage through a section of ditch along the Catlin Canal in Otero
County. The identified location of lining is a section of ditch that carries approximately 8% of the whole
ditch and has been estimated by the Natural Resources Conservation Services (NRCS) to seep
approximately 30%. Lower Ark then looked at this site as a potential water quality improvement project
where lining the ditch could improve downstream receiving waterbodies for selenium, nitrogen, and
phosphorus. In 2019 Lower Ark started monitoring the ditch for water quality implications and set up a
project to line a portion of the ditch. Following the initial analysis on project costs it was determined that
additional funds should be secured to extend the liner to a greater length, as well as cover more of the
seepage issues. At this point Lower Ark was able to work with this grant to make the project larger than
initially anticipated.

Lower Ark worked diligently with their initial study and this project to find the correct material, liner
locations, producer agreements, reserouce concerns, and any potential fallback of the liner. On January
13, 2021, the liner was ordered and set to be installed. The Liner took five weeks to be installed and all
the work wrapped up on March 12, 2021.

Following the liner installation Lower Ark was able to work with the irrigation improvement rules to
ensure full compliance with the Colorado-Kansas Compact. Lower Ark, as a part of the initial water
quality project outside of this scope, will monitor the load reduction from this liner and work on
education other producers for other potential liner implementation sites across the basin. The hope is that
this project opens the door for more producers to implement irrigation improvement liners to help with
the delivery of water.

Task 1: Project Survey Development and Resource Concerns Analysis

Following the notice to procced, Lower Ark began talking to producers, the canal company, liner
companies, utilities, state, and local governments. The plan was to be sure that everyone was aware of the
project and onboard with the work that was going to be completed while also meeting all resource
concerns that might arise from the work.

The producers were all in agreement to do the project and were all curious of how a chemical liner would
be different than that of a HDPE or plastic liner as well as how this would impact compact compliance.
After some lengthy conversations some of the initial concerns were answered. Silverback Liners along
with Asset Guard came down to the site and delivered samples of the product to show the durability,
flexibility, and application of the product. The biggest difference in this material is the attachments to
concrete, dirt, PVC, and other material. Typically, on HDPE or plastic liners there is a mechanical
attachment where the polyurea sprays directly to the material creating a secure bond. The compact
compliance was addressed through the Rule 10 obligations and simulations were run to show an estimate
of about $1,000 annually which spread out across the 900 shares was just over $1.00 per share. The
producers were happy with this and wanted to move forward.

During the installation of the product the producers asked about two other concerns. The first was the
ability to burn weeds and debris inside the ditch. Silverback Liners tried this on March 10" but advised
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against burning directly in the ditch as a sustained heat source above the application temperature could
break the chemical bonds and breakdown the material. This also showed that unlike plastic or HDPE
materials the liner would not catch on fire but simple breakdown and degrade. The recommendation given
to the producers was to remove the debris from the ditch then burn it on the side of the ditch. The other
concern that producers brought up was evaporation loss throughout the year. There was not proven data to
show evaporation would have any changed impacts from the earthen ditch. Time will tell if this is true or
not, but again the producers did not have any hesitation from the application. It was stated by one
producer, “We won’t ever know if it works if we don’t try it”.

After the producers, the canal company was contacted. They had no reservation from the product and
gave a go ahead to proceed. Since the application was after the diversion headgate this is the
responsibility of the producers and the Catlin Canal Company was okay with the work. Lower Ark has
the intention to have a tour in the summer for the Canal Board to allow them to use this to upgrade the
main canal in the future.

The utility companies were contacted a couple of times about the project. First for telephone poles that lie
within the ditch and needed to be moved or relocated and secondly through the 811 DIG program to help
avoid any underground lines. The first conversation was not progressive, and the telephone company was
requesting $10,000.00 per pole to be moved. Lower Ark elected to not touch this part of the project and
wait for more cooperation before lining this section. As shown in Appendix D there is a couple of ditch
sections that were not lined, and the section in red is the part where telephone lines posed an issue. The
locates were standard and did not create any problems.

The state and local governments were contacted for permitting and environmental impacts. Due to the
nature of the project being on private lands and within a non-jurisdictional waterbody, the Waters of the
United States were not triggered, and the Army Corps of Engineers felt that the project was exempt from
a nationwide or 404 certifications. Otero County also elected to state that a no-rise certification was not
required as the flows in the lateral were not being altered and the baseflows would be maintained. Since
Lower Ark is using this site for water quality monitoring the Clean Water Act was also satisfied. Fishing
and endangered species did not come into effect as this is a carriage vessel and not filled year-round. No
hatching or fishing populations were found in the environmental impact study. Finally, Lower Ark did get
a right-of-way certification for working within the county’s right-of-way and met all compliance with
traffic control and other county-bound ordinances.

The last set of coordination was with liner companies to ensure that this project was not subject to any
prejudice in selecting the contractors to do the work. Since the application was to apply a polyurea liner to
the system to show the effects of the work as compared to other liners or even pipe costs Lower Ark
targeted groups that do polyurea only and not all liner companies. In doing this Lower Ark found Asset
guard partnered with Silverback Liners out of Montrose, CO and WBS Coatings out of Grand Junction,
CO. WBS Coatings quoted the project at twice the cost of Silverback Liners. This allowed Lower Ark to
work with Silverback Liners on the project. There was also a comparison to other materials such as pipe,
HDPE, and plastic Liners just to compare costs. Table 1 outlines the results from this initial study. It can
be shown that this product has the best life expectancy out of all the liners with a littler higher cost for the
2,500 liner feet.
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Material Cost of Installation (LF) Total Cost Life Expectancy
Polyurea 45 mil $61.00 $152,500 50+ years
Cooley Liner 45 mil $58.00 $145,000 20 years
HDPE Liner 45 mil $62.00 $162,500 25 years
Plastic Liner 45 mil $34.00 $85,00 10 years
PIP PVC Pipe 48” $125.00 $312,000 50+ years
HDPE Pipe 48” $94.00 $235,000 50+ years

Table 1: Product Comparisons

Once the resource concerns and project coordination between all parties, it was time to start working on
the surveys and site selection for the liner. In the initial application, the project was to line 2,500 liner feet
of ditch with $100.00/liner foot and $50.00/liner foot of earthwork. The actual length of the ditch from the
headgate down to the termination point was 9,167 liner feet. This, coupled with the cost of $61.00/liner
foot, a survey of the best application sites and installation needed to be addressed. Lower Ark selected a
section of 5,500 linear feet with the highest seepage rates. This can be seen in Appendix D.

Following the site identification, Lower Ark performed surveys for the contractors to identify how the
liner would stay within the ditch. This included length, width, depth, side slopes, and tie-in data. A survey
wheel and laser level were used to document the information and passed along to Silverback for
production. No official designs were made as the liner is manufactured in different sizes and no cut/fill
information was needed as alterations to the channel were not the goal of this project. Using this survey,
Silverback selected 15x90 foot rolls and started production.

This effort was completed between October 29, 2020 and January 13, 2021. It was a huge undertaking
and really showed the collaboration in all parties to work on getting the project in place prior to water
turning on.

Task 2: Project Implementation

Using an open line of communication, Lower Ark worked with producers to clean and smooth the bottom
of the ditch and attempt to dig a keyway ditch along the banks to tie in and secure the liner. Silverback
liner was working on manufacturing the 15x90 foot rolls of liner in a warehouse in Texas. The liner was
manufactured by overlapping a mesh fabric and spraying on 45 mils of liner in a controlled environment.
The liners were then loaded on a semi-truck and shipped to the site. Once arrival of the material was made
on February 8™, Silverback drove from Grand Junction to Rocky Ford to start installing the liner. The
process took longer than anticipated as more earthwork was required for proper tie-ins and adequate ditch
formation for a smooth placement of liner. Silverback worked for a good week on just earthwork then got
into laying the liner. After 13 days of work, a snowstorm set in and halted progress. The liner can be
installed in cold weather, but not with moisture. Silverback went back for a 5-day period then returned to
finish up the project. All work was completed on March 12'; exactly 3 days before water turned on.

To perform installation, Silverback uses a John Deere 60G excavator to roll the liner out within the ditch,
then the crew pulls the liner to the proper sites while removing wrinkles. On any corner, the liner is cut
and then mended together. Any seams are cleaned with acetone and sprayed with liner in the field.
Overspray can be an issue, but with their 20 years of experience, there was little to no waste. The cure
time on the spray is 15 minutes. On all concrete, a small 2-inch notch is made, a primer is added, and spay
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is added directly to the concrete. This creates a seamless connection between the concrete and the liner.
On all pipe connections, the spray is applied directly onto the pipe creating the same seamless connection.
Once installed, the system is connected through the polyurea chemical bond and is one entire system.

The properties of the material prove durable- it can be driven on, will not catch on fire, and moves with
the contour in which it is laid on. This is all especially important with the changing climate of the applied
site. The product also has a very long-life expectancy meaning that it will be in place well into the future.

With all the work and effort that went into the process, Silverback was a great contracting crew and all
work was completed in just over 16 working days.

Tasks 3: Irrigation Efficiency Rules Monitoring.

Following the installation of the project Lower Ark modeled the liner through the ISAM model used in
the Arkansas Basin Compact Compliance Rule 10 operations. A contract was drafted and sent to the
producers. The signed contract was executed and is now awaiting approval from Division of Water
Resources. It is now known that the project meets all compact compliance.

Task 4: Grant Management

The grant management of the project was easy. CWCB staff was great to work with and Lower ark took
care of all management, and the producers had an easy job. All concerns were addressed and Lower Ark
completed the project on time and within budget. It was good to get the project in as production of the
material is now on hold due to nationwide delays.

Progress Tracking

Following the notice to proceed, Lower Ark hit the ground running trying to identify resource concerns,
survey data, contractors, and getting the projected implemented before water turned on. The work was
done in a diligent manner and met all timeline and deadlines. Table 2 is an outline of how the money was
allocated and how it fit into the overall progress completion of the project.

Actual Percent

Item/Task Budgeted Cost | Expenditures | Complete
1: Project Survey, Development, and Resource
Concern $ 40,000.00 | $ 29,300.00 100%
2: Project Implementation $ 380,000.00 | $398,294.36 100%
3: Irrigation Efficiency Rules $ 10,000.00 |$ 11,500.00 100%
4: Grant Management $ 20,000.00 |$ 26,350.00 100%
Total $450,000.00 | $465,444.36 100%

Table 2: Grant Tracking Progress

Project Adjustments and Changes

Throughout the project there were only four changes or adjustments that were made to make the project
complete. The first change was the actual application of the liner and the sections of ditch that would be
lined and the section that would not be lined. The total length of the ditch was 9,167 liner feet so it was
impossible to line the entire ditch as the application was for 2,500 linear feet. Without the proper survey,
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Lower Ark was not sure which section would be most feasible. Also, looking at the survey and cost,
Lower Ark was able to determine an additional 3,000 linear feet of liner to be applied. The determination
of the 5,500 liner feet came down to some simple determinations. Directly out of the headgate there were
major erosion issues and tree growth. This was not built into the budget and would have added
approximately $50,000 of excavation work to the project. Lower Ark flagged this as a second phase of the
project and something that could not be covered under the current funding arrangement. Next there is a
section were there is concrete riprap along a tight shoulder that then leads to small implemented
underground pipe. The owner was not sure how to access this section so Lower Ark skipped over this
until the producer is able to work on getting this cleaned up for better access. Lastly the telephone
company was not willing to work with the project and the telephones that were inside the ditch caused
issues and Lower Ark skipped this. After all of that was determined 5,500 linear feet in high seepage
areas were used.

The next change was after installation. One of the producer’s perspective regarding the project changed.
This caused a little bit of a disagreement about how the project was to move forward. Lower Ark did have
a signed contract (not disclosed here due to confidentiality) with this producer. After some lengthy
conversations, the producer asked that the section of ditch running through his property not be touched.
Lower Ark amended the contract and moved forward as requested. This is indicated in Appendix D as the
first 100 feet of the blue section. This producer also owns 100 shares out of the 900 shares in the ditch.
This did not change any of the other producers’ willingness, but did cause some changes and alterations
as to tie-ins and cut-offs for the project. Lower Ark moved this 100 feet or liner to the end of the liner to a
private section of ditch.

The third change was in the match requirements between task 1 and task 2. In the original project, it was
anticipated that $40,000 of the project would be for development, survey, and resource concerns, but after
completing the work this cost was only $29,300. The funds for the grant provided $20,000 to this cost and
the match was $9,300. Lower Ark then transferred the match to task 2 where the requirement was
$212,000 but the actual match requirements were $230,294.36. This was a slight change, but still
balanced out in the over all match as Lower Ark was responsible for $252,000 of the project and ended up
covering $267,444.36 of the cost. Justification for this change can be attributed to the limited amount of
permitting that was required in order to process the project. It was anticipated that more permits would be
required, but private land, ag exemptions, no wildlife or invertebrates on site, and monitoring of water
quality all aided and the project work to be completed with limited permitting.

The last change was in the excavation work that was performed. Lower Ark had anticipated working with
the producers and using equipment and personal staff. The equipment and personnel staff at Lower Ark
was not able to clean and prep the ditch and this fell back on Silverback Liners causing an additional
$18,500 in excavation costs. The producers still did their part and helped, but some costs that should have
been absorbed by Lower Ark fell onto the contractors instead. This is something to note moving forward
to either build into the project or fix. The project sill worked out to the satisfaction of Lower Ark and the
producers, just at an added cost that was not anticipated.

Project Completion
Through this entire project Lower Ark was more than happy with the contractors and hope that this opens
doors for more liner projects in the future. Water quality monitoring will continue, and presentations/tours
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will start taking place outside of the scope of this grant to promote this work once feasible. Lower Ark
also hopes to create some informational data to present to other canal companies about the process and
producers. As these resources become available, they will be shared with CWCB staff. Time will now tell
how effective this liner is at remediation of selenium and nitrate loading back to the Arkansas River.

Monday, March 22, 2021 Mike Weber 6|Page



Appendix A: Initial Project Photos

At the End of the Ditch Looking Upstream
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At the Divide Box where NRCS calculated 30% losses
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The Telephones Sitting In/Along the Ditch
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Erosion and Tree Growth at the Headgate
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Appendix B: Project Implementation Photos

Preinstallation Trenching for the Keyway
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Setting the Liner for Spray and Sealants
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Cutting and Shaping the Liner
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Attaching the Liner to Concrete
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Installed Liner awaiting Backfill
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Appendix C: Project Completion Photos

Installed Liner awaiting Backfill

Monday, March 22, 2021 Mike Weber 16| Page



Installed Liner Carrying water on March 17%
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Installed Liner Carrying Water on March 17"

Monday, March 22, 2021 Mike Weber 18| Page



Appendix D: Finalized Project Map
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Appendix E: Rule 10 Contract
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