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1.0 INTRODUCTION
The Austin and Wall Canals and Reservoir Level II Study was commissioned by the Wyoming Water
Development Commission (WWDC) and sponsored by the Austin and Wall Irrigation District. The
intent of the study was to investigate potential improvements to the canals and reservoir that could
improve system efficiency and operation. A Level I reconnaissance study was completed in
December 2009 by Sunrise Engineering, Inc. for the Wyoming Water Development Office. This
study determined that it was appropriate to move forward with irrigation district formation and to
continue the study process and collect more information in preparation of application for Colorado
River Basin Salinity Control Program funding.
1.1

GENERAL STUDY LOCATION

The Austin and Wall Canals are located in the Bridger Valley of Southwestern Wyoming near the
towns of Fort Bridger, Lyman, and Mountain View. The area is dry and cold with an average annual
precipitation of 8 to 10 inches and a growing season of 90 to 110 days. Crops grown are primarily
native hay and pasture, along with some alfalfa. The Austin Canal is known officially as Uinta Canal
No. 3. The Wall Canal is known officially as the Deeben-Heinze Ditch.
1.2

SCOPE OF STUDY

The purposes of the Austin and Wall Canals and Reservoir Level II Study are to:











Review and update the background information from the previous Level I study through
various State and Federal agencies.
Review the status of water rights in the area and any water supply contracts that are
currently active.
Conduct an easement and right of way review of property owners adjacent to the canals.
Conduct an evaluation of the Wall Reservoir, including core drilling of the dam and
evaluation of local borrow areas. Rehabilitation options will be considered, and costs
estimated.
Collect additional information regarding the Austin and Wall irrigation conveyance
systems, including evaluation of seepage losses.
Gather necessary information for submittal of an application for the Colorado River
Basin Salinity Control Program. This includes an inventory of canals diverting from the
Blacks Fork River from Meeks Cabin Reservoir to the confluence with the Smiths Fork.
The existing GIS will be updated with information collected as part of this Study.
Identify all permits, easements, and clearances necessary for implementation of the plan
or construction activities proposed under the plan. This will include a cultural and
archeological site investigation as well as a wetland site investigation.
The conceptual level designs and cost estimates prepared for the Level I Study will be
updated based on additional information collected as part of the Level II Study. This
will include the needed repairs to the Wall Reservoir site.
Provide information on potential funding sources for implementation of the specific
management activities and improvement projects.
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A Dam Hazard Classification and Spillway Analysis will be prepared for the Wall
Reservoir.

2.0 REVIEW OF BACKGROUND INFORMATION
Background information was acquired from various State and Federal agencies through various
means. Knowledgeable landowners, ranchers, irrigators and other individuals in the project area
were also contacted for information on the existing Austin and Wall Canals and Wall Reservoir site.
The State Engineers Office (SEO) RegList shows approximately 65 canals and ditches which divert
from the Blacks Fork River in the study area. Sunrise Engineering was able to gather flow data on
approximately 40 of the diversions. The number of flow measurements per season recorded by the
SEO on any given canal or ditch varied from 10 to 150.
Flow data for 17 canals including the Austin (Uinta No. 3 Canal) and Wall (Deeben-Heinze Ditch)
canals involved average flows over 3 cfs. Sunrise was instructed by the Bureau of Reclamation
(BOR) to include only those canals with average flows greater than 3 cfs in the salinity control
application.

3.0 REVIEW OF WATER RIGHTS
The Wall Canal has increased through various enlargements from serving 291 acres under the 1904
priority permit to a total of 2,717.98 adjudicated acres under several water rights. A small portion of
permitted direct flow irrigation use acreage remains unadjudicated. The Wall Canal also intercepts
seepage and releases from Wall Reservoir. The Wall Canal is a conveyance system for 794.45 acrefeet of storage water with secondary water rights from Wall Reservoir. The secondary water rights
cover 2,550.80 acres under the canal system.
The original water right permit for Austin Canal proposed to irrigate more than 41,000 acres. A
significant portion of the proposed irrigated lands were never put to beneficial use and those lands
were eliminated from the permit. Only 4,000.03 acres of direct flow rights have been adjudicated. A
total of 11,487.80 acres of the original permit remain unadjudicated. The unadjudicated acres may
likely be subject to voluntary abandonments due to lack of historic beneficial use. Without any
evidence of recent beneficial use on the lands, it would be impossible to propose any changes to the
water rights through a WBOC action.
The original Wall Development Company appropriation for Wall Reservoir diverting from the
Blacks Fork River through the Austin Canal has a priority date of 1947. The reservoir beneficial use
is to provide supplemental irrigation water under secondary water rights to 2,550.83 acres served by
the Wall Canal. The irrigated acreage served by the Austin Canal cannot be physically served by Wall
Reservoir since the Austin Canal is located above the reservoir location.
Meeks Cabin Reservoir with a permitted capacity of 32,470 acre-feet is located approximately 22
miles southwest of Fort Bridger. The reservoir holds an original permit for irrigation use of 16,301.5
acre feet with a March 26, 1935 priority (P6276R). The enlargement permit for irrigation and stock
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use of 17,269.5 acre feet holds an April 6, 1939 permit. Most of the irrigators of the Austin and Wall
Irrigation District have petitioner contracts with the Bridger Valley Water Conservancy District
(BVWCD) to obtain stored water from Meeks Cabin Reservoir.

4.0 EASEMENT AND RIGHT OF WAY REVIEW
During the Level I Study, an easement and right of way search was conducted from records in the
Uinta County Clerk’s Office. Only two easement documents were located. Discussions with Austin
and Wall Irrigation District representatives have indicated that they are not aware of any additional
easement or right of way documents. Also, they are not aware of any changes in property ownership
since the Level I Study.
It has been determined that a portion of the Wall Dam and Reservoir is located on property owned
and managed by the Bureau of Land Management (BLM). The canals also cross BLM property. In
an effort to shorten the proposed pipeline lengths thus reducing overall project costs, the pipeline
may cross through property without existing canal easements. Acquisition of new easements would
be required to accomplish this change in alignment. Private as well as Federal lands may be involved.

5.0 WALL DAM AND RESERVOIR INVESTIGATION
The Wall Reservoir project features include an embankment dam, low-level outlet works and a
spillway. The dam is a homogeneous, presumably compacted earth-fill structure with the following
dimension identified in the permit construction drawing:
Crest length: 1650 feet
Crest width: 10 feet
Downstream slope: 2(H):1(V)

Max structural height: 25.4 feet
Upstream slope:
3(H):1(V) (horizontal:vertical)

The outlet works which serves as the primary spillway consists of a 118-foot long, 24 inch diameter
flanged cast iron pipe installed at the base of the dam. A slide gate valve is located at the inlet side
of the dam which is controlled by a hand-wheel operator extending along the upstream slope to the
crest of the dam. The reservoir has two emergency spillways located along the northeastern rim of
the reservoir.
Seepage downstream of the Wall embankment has been well documented. Three general locations
with extensive seepage were identified along the toe of the dam as follows:


Areas with standing water downstream of two large trees growing on the upstream slope
where the embankment bends north-west. Each area appears to be fed by at least one spring.



Braided streams immediately downstream of the outlet works. Several springs were observed
in that area. The outlet works discharge was submerged and could not be inspected.



Saturated areas downstream of embankment toe between the outlet works and the right
abutment.
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Five borings were drilled at the dam site on the crest and toe of the dam in the fall of 2010.
Piezometers were installed in each boring in order to establish and monitor groundwater levels
within the dam and foundation.
Seepage and slope stability analyses were completed, with models being created for existing
conditions and the proposed design. Rapid drawdown stability was also modeled. The required
factor of safety for all loading conditions for the proposed design were met.

6.0 CANAL EVALUATION
Additional measurements were made as part of the Level II Study to further investigate the seepage
from each canal. Flow rate measurements were taken in June 2010 and again in September 2010 at
several locations along both the Austin and Wall Canals in order to estimate the seepage rate.
Measurements were taken during the irrigation season on reaches or segments of each canal which
had no diversion structures.
From the June 2010 measurements, the results show that in general flows in the Austin Canal
showed a significant reduction between upstream and downstream cross-sections with loss rates of
up to 9.3 cfs/mile. The Wall Canal typically showed the opposite pattern, or canal gains, in the
reaches which were evaluated. This result is corroborated in the upper reach by obvious inflows to
the canal resulting from runoff from active surface irrigation of the up-gradient property. These
inflows were dispersed and it was not possible to directly measure these contributions. The lower
reach showed a lower magnitude gain, possibly resulting from return flows from up-gradient ground
irrigated under the Austin canal, or inflow from seasonal precipitation.
From the September 2010 measurements, the results show that the net loss on the Wall Canal is
very little, however the difficult issue is quantifying the inflow. The inflow from up gradient fields
irrigated from the Austin Canal is visible, but dispersed and un-measureable. It is logical to think
that, because of the similar construction and soil types that the Austin and Wall canals have similar
seepage rates. However, it not quantifiable on the Wall canal due to the inflow that it receives due to
its position in relation to the Austin Canal.

7.0 SALINITY CONTROL PROGRAM
As part of the Level II study, preparations were made to apply for funding through the Colorado
River Basin Salinity Control Project (CRBSCP). Funding through the salinity project has occurred
on a regular basis in the past, and has generally been available every two or three years. The Funding
Opportunity Announcement (FOA) for CRBSCP was issued by the BOR in September 2010. It
was noted in the FOA that preference would be given to projects that control over 1,000 tons of salt
loading per year, will be completed in five years or less, and that request total funding from the BOR
of no more than $6 million.
The Austin and Wall project is located within the West Blacks Fork project area, for which salt load
studies have been previously completed. From this data, the BOR calculates the estimated salt load
reduction for the proposed improvements. These estimates are as follows:
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Estimated Salt
Reduction
(tons/year)

Upper Austin
Canal

Lower Austin
Canal

Wall Canal

Total

1,456

3,182

2,699

7,337

While determining the estimated cost of the project, it was apparent that the cost of replacing the
entire length of both canals with pipe adequate to carry the total permitted flows would cause the
project costs to exceed those preferred by BOR. This would result in the application being classified
as Low Preference, and would greatly reduce the chances of being funded. As a result, it was
determined that the upper Austin Canal would remain as an open channel. By removing that
portion from the totals, the resulting estimated salt reduction is 5,881 tons per year for the project.
The total costs of the proposed improvements were estimated to be approximately $17.995 million,
with approximately $5.998 million being funded through the CRBSCP. A cost effectiveness value is
calculated to determine the cost per ton of salt reduced per year. The cost effectiveness value for
the Austin and Wall project was calculated to be $50.57 per ton of salt per year. According to the
FOA, cost effectiveness is the prime criteria for selection. In a letter dated January 28, 2011, the
BOR notified the Austin & Wall Irrigation District that they had been selected for award of funding.

8.0 GIS INVENTORY UPDATE
Data was collected and a map produced which indicates the boundary of the Blacks Fork River
drainage. There are a total of approximately 65 canals and ditches that are listed in the SEO RegList
for diversions from the Blacks Fork River. Twenty-one of the canals and ditches were mapped
during this study. Only the 17 canals and ditches with average flows greater than 3 cfs were included
in the salinity application data.
A map of irrigated acreages within the drainage was obtained from 2001 Green River Basin Plan.
This map was used to create other maps required in this section. Acreages associated with sprinkler
type irrigation were identified by aerial photography and visual inspection. Sprinkler irrigation types
within the Blacks Fork drainage consist of pivot and wheel line methods. There are approximately
1000 acres watered by pivot sprinklers and only approximately 20 acres watered by wheel lines. The
remaining irrigated acres are watered by flood or sub-irrigation.

9.0 PERMITTING AND MITIGATION
In reviewing the conceptual designs of this project and observing the ecological conditions of the
canals, a report was created which determined that the ditches in the Austin and Wall Canals project
would be exempt from U.S. Army Corps of Engineers (USCOE) Section 404 regulations. In reply
to this report, a response was received from the USCOE dated September 24, 2010, where they
determined that the maintenance and improvement activities described for the Austin and Wall
Canals are exempt under Section 404(f) of the Clean Water Act and Part 323.4(a)(3) of the Corps
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regulations and thus a Corps permit is not required. Discharge of fill in wetlands adjacent to the
canals is not exempt.
A Class III cultural resource inventory was conducted by Cultural Resource Consulting for the
project area between July 18 and July 23, 2010. This cultural resource inventory revealed two
National Register of Historic Places eligible properties within the APE that have contributing
elements that could be adversely affected by the implementation of the project. The two properties
are both prehistoric lithic scatters with hearth features. It was recommended in the report that
measures be taken to avoid these properties during the implementation of the project.
A variety of federal, state, and local permits and approvals could be required for repair of the Wall
Reservoir Dam, and the rehabilitation of the Austin and Wall Canals. This will include permitting
through the BLM as portions of the project cross BLM managed lands.

10.0 CONCEPTUAL LEVEL DESIGNS AND COST ESTIMATES
Improvements that would reduce or eliminate the water losses exhibited in the canals were
examined, and included various methods including soil or polymer based amendments or coatings,
synthetic liners, concrete lining, and or piping of sections or the entire length of the canals. Piping
the canals was the preferred alternative of the Level I Study and received the most analysis in the
Level II Study as a method to reduce losses due to seepage and evaporation. Piping was evaluated
under open channel and pressurized systems.
A pressurized scenario involved diverting water allotted to the Austin and Wall Canals into the
Blacks Fork Canal at its diversion from the Blacks Fork River. An agreement could not be reached
between the Blacks Fork Canal Company and the Austin and Wall Irrigation District for the
diversion of water into the Blacks Fork Canal, making the pressure flow options using the Blacks
Fork Canal unfeasible.
Several open channel flow piping scenarios were investigated. These options would place the
irrigation water in pipes that would roughly follow the alignment and slope of the existing canals.
Smaller flows were also investigated to consider less expensive options that would still provide water
that has been available historically. Pipe sizes range from 63 inches and telescope down to 14 inches
in diameter.
An additional gravity flow scenario that was investigated involved supplying the Austin Canal
pipeline with water that would be diverted from the Blacks Fork River into the Fort Bridger Canal
instead of into the Austin Canal. Due to lack of elevation difference, this scenario is not feasible.
After evaluating the opinion of probable costs associated with the open channel flow scenarios listed
above, evaluating the amount of flow available at different times of year, and in consultation with
the irrigation company, it was decided to pursue various configurations involving 80% of the water
right flows. For the Austin Canal this flow is 45 cfs and for the Wall Canal the flow is 31 cfs. The
main reason for this selection is that it represents the highest flows available with a project cost that
appears financially feasible with the given funding scenarios. All other options either convey lower
flow rates or have costs that are above what can be funded. It was determined that the
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configuration of the Austin pipeline beginning at the Wall Reservoir takeout and the Wall pipeline
beginning at its diversion would be the choice most likely to meet the needs of the irrigation
company and remain within the funding limits required by the Bureau of Reclamation. The opinion
of probable cost for this configuration was just under $18 Million. The total pipeline length for this
configuration is approximately 136,000 lineal feet. Pipe sizes vary from 54 to 14 inches in diameter.
The proposed conceptual design addresses the identified seepage deficiencies at the Wall dam and
reservoir. Areas of concern include the outlet works, seepage through soil foundation materials,
seepage along bedrock defects, and concerns associated with heavy vegetations on the dam
embankment. The primary elements of the conceptual level designed modifications include
construction of an upstream cutoff trench, foundation grouting, construction of a downstream toe
drain, removal and replacement of the existing outlet works, and removal of existing
trees/vegetation. The estimated total project cost to address the Wall reservoir leakage is
approximately $2.3 Million. A future project which could be included in the CRBSCP would consist
of installing piping for the un-piped upper section of the Austin Canal along with rehabilitation of
the Wall Reservoir.
The project will need to be constructed over a five year period due to funding constraints. Funding
from the BOR cannot exceed $2 million per fiscal year due to the funding structure of the agency.
WWDC has the potential to provide $2 million per fiscal year depending on appropriations from the
Wyoming State Legislature. The construction work schedule will also have to take the irrigation
season into account. A proposed construction and funding schedule is as follows:
•

2012 Fiscal Year Funds Request:
March 2012: CRBSCP = $1,000,000
March 2012: WWDC = $2,000,000 ($400K loan, $1.6M grant) Total 2012 = $3,000,000
March - December 2012: NEPA Compliance, Cultural Resources, Habitat Evaluation,
Survey, Aerial Photography, Detail Design

•

2013 Fiscal Year Funds Request
March 2013: CRBSCP = $1,000,000
March 2013: WWDC = $2,000,000
Total 2013 = $3,000,000
January - June 2013: Detail Design, Survey, Easement Preparation, Agency Review
July - August 2013: Advertise & Bid Austin & Wall Pipeline Project
September 2013 – April 2014: Construction

•

2014 Fiscal Year Funds Request
March 2014: CRBSCP = $1,000,000
March 2014: WWDC = $2,000,000
Total 2014 = $3,000,000
January - June 2014: Detail Design, Agency Review
July - August 2014: Advertise & Bid Austin & Wall Pipeline Project
September 2014 – March 2015: Construction

•

2015 Fiscal Year Funds Request
March 2015: CRBSCP = $1,000,000
March 2015 WWDC = $2,000,000
Total 2015 = $3,00,000
January - June 2015: Detail Design, Agency Review
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July - August 2015: Advertise & Bid Austin & Wall Pipeline Project
September 2015 - March 2016: Construction
•

2016 Fiscal Year Funds Request
March 2016: CRBSCP = $1,000,000
March 2016: WWDC = $2,000,000
Total 2016 = $3,000,000
January - June 2016: Detail Design, Agency Review
July – August 2016: Advertise & Bid Austin & Wall Pipeline Project
September 2016 – March 2017: Construction

•

2017 Fiscal Year Funds Request
March 2017: CRBSCP = $998,333
March 2017: WWDC = $1,996,667
Total 2017 = $2,995,000
January - June 2017: Detail Design, Agency Review
July – August 2017: Advertise & Bid Austin & Wall Pipeline Project
September 2017 – March 2018: Construction
Substantial Completion – April 2018
Construction Complete – May 2018

11.0 PROJECT FINANCING
Project funding will be supplied using Wyoming Water Development Commission (WWDC) and
Colorado River Basin Salinity Control Program (CRBSCP) funding. Any other potential sources of
funding would only be able to fund a very small portion of the total project cost. These sources
include local agencies (Uinta County Conservation District), State agencies (DEQ, G&F), and
Federal agencies (BLM, USFWS, NRCS).
Even with the significant funding amounts afforded by both the WWDC and CRBSCP, there are
portions of the project that would not fit within this scope of currently available funding. The
portion of the Austin Canal located above the Wall Reservoir turnout was not included in the
funded project, nor were any improvements to the Wall Dam and Reservoir. Further study may lead
to future funding of these improvements using funding from WWDC, BOR, or other sources.

12.0 DAM HAZARD ANALYSIS
The presence of inhabited residences within the breach inundation limits affects the classification of
Wall Reservoir. According to the analysis, the hazard classification of Wall Reservoir should be
changed from a Significant Hazard (Class II) to a High Hazard (Class I) facility.
Based on this analysis the existing emergency spillway capacities are not adequate to pass a 100-year
event for flows from Scoop Shovel Draw and Quarry Creek basins. The minimum acceptable
freeboard requirements are not maintained. It is very evident that the emergency spillways would not
likely allow the passage of flows for a PMF event without water flowing over the top of the dam.
Under the current conditions of the County Road, the existing elevated roadway that serves as an
emergency roadway spillway is subject to erosion and damage caused by traffic so it is not acceptable
as a spillway structure.
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Since a county road is located at the crest of Wall Reservoir, it is recommended that Austin and Wall
Irrigation District initiate discussions about the fate of the county road with Uinta County
representatives. The Irrigation District may want to approach the county with the question about
whether the county access can be moved away from the dam crest or at least away from the
emergency spillway in the future. The Irrigation District needs to consider the liability and safety
concerns associated with continued County access.

13.0 FINDINGS AND RECOMMENDATIONS
13.1
















SUMMARY OF FINDINGS
No additional easements were found in relation to the Austin and Wall Canals or the Wall
Reservoir. No change of ownership of District lands was apparent.
A portion of the Wall Dam is located on ground owned and managed by the BLM.
Seepage loss rates for the Austin Canal ranged from 3.3 to 9.3 cfs/mile. Seepage loss rates
for the Wall Canal ranged from 1.0 (loss) to -5.7 (gain) cfs/mile. The gains on the Wall canal
were due mainly to inflow from flood irrigation of areas above the canal, much of it using
water from the Austin Canal. These inflows were not measureable as they were essentially
sheet flows. It is reasonable to assume that the Wall Canal would have losses similar to the
Austin Canal if inflows were not present since they are constructed in similar materials.
A Funding Opportunity Announcement was issued by the Bureau of Reclamation in
September 2010.
Funding to be awarded through the Colorado River Basin Salinity Control Program was
limited to a maximum of $6 million dollars for a given project.
In a letter dated January 28, 2011, funding was awarded for the Austin and Wall Canals
project in the amount of $5,988,333.
An irrigational exemption was granted by the COE for work related to replacement of the
Austin and Wall Canals with pipe. This does not apply to placing of fill in wetland areas.
An inventory of cultural resources was compiled. There are cultural resource sites that could
be impacted by the project. If possible, these resource areas should be avoided.
A pressure irrigation option was investigated that would utilize a portion of the Blacks Fork
Canal. Also, an option was investigated that would utilize a portion of the Ft. Bridger Canal.
Neither of these options was found feasible.
Probable costs were determined for various open channel flow scenarios. It was determined
that pipe sized to carry the full amount allotted by water right would not be economically
feasible, as the costs would exceed any known funding that is available.
Any construction schedule for projects associated with the Austin and Wall Canals will be
constrained by the available funding.
The main source of funding for any improvement project is the Wyoming Water
Development Commission.
Seepage is identified as occurring primarily through the dam foundation and not the dam
embankment structure.
Dam failure will result in inundation of State Route 413 and 414 for a short period of time.
Structures exist within the inundation limits just downstream of State Route 414.
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13.2










The existing arch CMP culvert and earthen road emergency spillways are undersized for
passing a 100 year runoff event. The elevated road spillway along the rim of the dam crest is
not properly protected from erosion caused by spilling events.
RECOMMENDATIONS
Any adjustment to or variation from the current canal alignment should be done carefully
and should take ownership of affected property into account. Easements will be required
for any new right of way required to accommodate the pipeline.
Adjustments to the canal alignment should also take existing wetland areas into account, as
placement of fill in an existing wetland area not associated with either canal would require a
404 permit through the Corps of Engineers.
The potential salt loading caused by seepage and leakage from the Wall Reservoir should be
investigated. If this salt loading is significant, it could make a dam and reservoir
improvement project attractive during a future funding opportunity through the CRBSCP.
As funding through the CRBSCP has been awarded for improvements to the Austin and
Wall Irrigation District, necessary steps to take advantage of this funding to improve these
water delivery systems should be taken. This will have a significant positive impact to the
agricultural production of areas within the District.
The location of the two lithic scatters that are National Register of Historic Places eligible
should be avoided if possible. Care should be taken during the design phase to ensure
preservation if at all possible.
Other studies and investigations required for the NEPA process as well as other federal and
state required clearances should take place early in the design process. This includes
discussions regarding the county road currently crossing the Wall Dam.
As requested by BLM, verification of the historical existence of the canals and reservoir
should be submitted as required.
The preferred option is to construct a pipeline roughly following the existing canal
alignments via open channel flow. Some variation from the alignment will be advantageous
in order to shorten the length of installed pipe. The pipe should be sized to deliver roughly
80% of the permitted flow rate. This will allow the project to be financially feasible, and will
still convey the peak flow rate available on most years. The positive of eliminating seepage
loss throughout the year (particularly later in the growing season) vastly outweighs the
negative of not delivering the larger peak flows during runoff on some years. This will
significantly lengthen the irrigation season during each water year. Also, water purchased
from the Bridger Valley Conservation District will not be subject to significant seepage
losses prior to arriving on farm.

Evidence collected to date indicates that a significant portion of the total seepage from the reservoir
is occurring in the vicinity of the right abutment. The current concept is that the bedrock is the
significant seepage path. In order to better characterize the source of this flow and the overall
hydro-geologic conditions of the right abutment and embankment/foundation contact conditions in
this area, further site exploration is recommended including nine (9) borings that extend up to thirty
(30) feet into rock. Continued monitoring of water levels within the piezometers installed is
recommended to further investigate the right abutment. The investigation will also include stage
level measurements within the Blacks Fork River at key locations.
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