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Final Level II Study Executive Summary 
Big Laramie River Oasis Ditch Diversion Rehabilitation Project 
Prepared for the Wyoming Water Development Commission 

1 Introduction 
The Laramie Valley Municipal Irrigation District (District) is facing an ever increasing burden in operating 
and maintaining their irrigation diversion dam and headgate system on the Big Laramie River for Oasis 
Ditch.  Aging infrastructure is causing financial and operational hardships for the District’s three 
Commissioners, exacerbated by the inability of the District to legally operate a maintenance and repair 
account.  Recent failures of the headgate facility and continued repairs to the diversion dam itself justify 
the development of permanent, economical, and robust solutions to ease these burdens and provide 
reliable irrigation water delivery. 

In November, 2016, the Wyoming Water Development Commission (WWDC) received the report for the 
Upper Laramie River Watershed Study, Level I project.  The Level I Study examined the entire watershed 
and identified the Oasis Ditch diversion structure as being in need of replacement and as creating a fish 
barrier.  An in-depth evaluation of the diversion was not completed at that time. 

In June, 2018, Short Elliot Hendrickson Inc. (SEH) entered into a contract with the WWDC to perform a 
Level II study for the Big Laramie River Oasis Ditch Diversion Rehabilitation project.  This report presents 
the work completed under this Level II study. 

1.1 Project General Information 
 Diversion History Summary 

In the late 19th century, The Oasis Land and Cattle Company, the predecessor of the District, formed in 
part to provide a means for diverting and conveying water from the Laramie River.  This diversion was, 
and still is, located approximately 10 miles north of Laramie, WY, as shown in Figure 1-1.  A diversion 
dam, headgate, and ditch were built and have been maintained since then.  Additionally, there have been 
various repairs and construction completed to improve the facility over the years, with varying degrees of 
success.  The most recent major improvement was construction of the existing headgate in 1985. 

The headgate, located on the north side of the river on the outside of a curve, consists of three side-by-
side culverts with headwalls.  Control of water into the culverts and ditch is through manually operated 
slide gates on the upstream headwall.  The flow in the ditch is measured by a Wyoming State Engineer’s 
Office (SEO) gage located approximately 2500 feet downstream of the headgate.  In addition, several 
headgates feed irrigation water from the ditch to an adjoining non-District landowner. 

The diversion dam and headgate system have begun to show their age and additional improvements for 
the structure are desired.  In 2016, rusted out holes developed in the culverts used in the headgate and 
caused a sinkhole.  In lieu of only replacing the culverts, the District opted for a more long-term remedy of 
encasing the culverts with concrete.  The slide gates controlling flow through the headgate were also 
replaced with new gates.  The work performed has kept the system operational, but has not significantly 
improved diversion functionality.  The only other work performed on the system has been general 
maintenance.  This has including adding material to the diversion dam, removing debris from the 
headgates, and removing sediment buildup from the headgate forebay and from the Oasis Ditch. 
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 Regional Map 
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 Oasis Ditch Diversion Overall Facility Aerial View (Looking East) 

 Condition 
SEH conducted pre-proposal field visits and interviewed District Commissioners to ascertain the existing 
condition of the diversion dam.  Our team observed that the dam overflow segment of the facility is in 
poor condition.  Currently, this structure consists of riprap and concrete rubble with an unknown core and 
foundation.  A considerable amount of the earth, riprap, and rubble has washed downstream and/or 
settled and seepage at multiple locations along the length of the dam is apparent.  The District confirmed 
that the overflow segment itself is migrating downstream due to material transport by the river and/or due 
to the manner in which material has been added to the dam.  The installation of sheet piling along the 
base of the diversion structure and sides of the spillway box has reduced this seepage, but has not 
eliminated it.  A portion of this sheet pile retains loose material of the dam.  This section of the sheet pile 
is showing instability, having rotated or deflected upstream. 

At the north end of the overflow segment a spillway box provides for a controlled discharge of water 
through the dam.  This box has significant seepage along the outsides of its walls and bottom.  
Additionally, although the structural condition of the box is generally good, the downstream end of the box 
is unsupported due to considerable erosion of material from it.  The slide gate on the upstream end of the 
box is in poor condition. 

The structural deficiencies of the diversion dam compromise the ability of the dam to maintain a water 
level at the headgate sufficient for supplying water to the ditch, causing operations to become more 
intensive. 
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 Debris and Sediment 
Debris and sediment accumulation has continued to cause operational and maintenance difficulties for 
the District, requiring expenditure of funds and considerable time to remedy.  Substantial amounts of 
debris collect on the headgate trashracks, which are difficult to clean.  In order to clean them, one of the 
District Commissioners typically needs to bring heavy construction equipment to the headgate to remove 
the debris, which may include everything from small limbs to refuse, pallets, signs, and fence posts.  
These blockages reduce the capacity of the headgate by not allowing the allotted water into the irrigation 
ditch.  This debris, along with the configuration of the river and diversion dam, cause significant amounts 
of small particle sediment to collect on the upstream side of the dam and headgate.  Although this 
sediment has not historically impacted the headgate or irrigation ditch, it does have a tendency to spread 
the river flow and cannot be flushed with the current diversion structure.  The District currently utilizes 
heavy equipment to remove accumulated sediment at the headgate. 

 Operation 
Currently, operation of the diversion is accomplished by manually opening and closing the gates.  When a 
ditch customer requests water, one of the District Commissioners travels to the diversion headgate and 
opens the gates as needed.  Measurement of water in the ditch is by means of the SEO gaging station 
flume approximately 2,500 ditch feet downstream of the headgate.  The ditch operator must travel to the 
flume, wait for the water level to stabilize and then return to the headgate to adjust gate openings as 
needed.  The process is iterative, inaccurate, and time-consuming.  This effort is increased due to the 
large fluctuations of flow in the river, with the average flow during the six months during which irrigation is 
likely to take place varying from 21 cubic feet per second (cfs) to 760 cfs, which causes water levels to 
vary up to 3 feet. 

Additionally, the need for the ditch to carry water for the Smith diversions conflicts with operations for the 
District.  Smith and the District members often require diversions at different times.  The elevation of the 
Smith headgates and flumes are significantly higher than the ditch, causing the need to fill a considerable 
amount of the Oasis Ditch in order to provide adequate head for the Smith diversions.  This is inefficient 
as filling the ditch causes more infiltration through the bottom and sides of the ditch, wasting water.  The 
Smith diversions require relatively small flows in comparison to the capacity of the ditch.  This causes the 
ditch to act more like a pond than an open channel.  The low flow velocities resulting from this effect may 
contribute to sediment deposition in the ditch. 

1.2 Project Inception 
In 2017 the District applied to the WWDC for funding to study potential improvements to the diversion 
facility.  This was due in large part to the sink hole failure and operational difficulties.  Failure of the facility 
would likely cause significant hardship to the District through lower yields or crop loss.  To that end, the 
WWDC approved study funds and this Level II study was initiated. 

1.3 Level II Study Goals 
The overall objective of this Level II Study was to make design recommendations to meet the goals of the 
project.  These goals included: 

 Thorough structural, hydraulic, and geotechnical assessments of existing diversion system to 
support study recommendations 

 Sponsor correspondence and consultation to understand current functionality and improvement 
ideas 

 Consideration of headgate operations to make them easier and better able to accommodate 
fluctuating river flows 

 Formation of ideas to improve resiliency and durability of structure and Laramie River channel 
and banks 

 Examination of problems with access, and sediment and trash/debris collection 
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 Investigation of historic water rights and right of way for diversion dam access 
 Development of recommendations to add fish passage capabilities to the diversion dam. 

Alternatives were developed to rehabilitate or replace individual elements of the structure, while also 
improving functionality, resiliency, and durability, and potentially adding elements such as fish passage.  
These alternatives were evaluated to meet the additional goals of providing a cost effective, long lasting 
solution that requires less maintenance. 

2 Project Meetings 
Multiple official project meetings were held during the course of the Level II study.  These meetings are 
summarized below. 

Scoping Meeting, July 16, 2018, Laramie WY 
This meeting served to kick off the project.  The public was invited.  Meeting attendees included the 
WWDO, SEH and subconsultants, multiple representatives of the District, multiple members of the 
Wyoming Game & Fish Department, the Wyoming State Engineer’s Office, and the owner of the land 
where the diversion is located.  SEH gave a presentation regarding the work to be done.  The Wyoming 
Game & Fish Department gave a presentation on fish passage.  SEH presented the WWDC-required 
question of “Is there a private entity interested in providing the proposed project functions and services in 
lieu of the sponsor?”  No response was received to this query.  The project appears to be favorably 
viewed by those in attendance and there were limited questions posed by the public. 

Progress Meeting, January 9, 2019, Cheyenne WY and via GoToMeeting 
This meeting served to inform all parties of the work progress to date.  Meeting attendees included the 
WWDO, SEH, and multiple representatives of the District.  SEH discussed the project alternatives letter 
that had been presented to the WWDO and District before the meeting.  SEH requested direction from 
the District with respect to which improvement alternatives to advance to preliminary design.  This 
direction was received from the District in a timely fashion after the meeting. 

Report Presentation and Public Hearing, June 18, 2019, Laramie WY 
This meeting served as the Public Hearing for the project.  Meeting attendees included the WWDO, SEH, 
multiple representatives of the District, multiple representatives of Smith Family Properties, a 
representative of the Wyoming State Engineer’s Office, and a member of the public.  The WWDO 
recorded this meeting in an audio file.  The WWDO read the public hearing script and SEH presented a 
detailed description of the existing issues at the Oasis Ditch, the work performed, and the conclusions 
reached.  WWDO presented the WWDC-required question of “Is there a private entity interested in 
providing the proposed project functions and services in lieu of the sponsor?”  No response was received 
to this query. 

3 Data Collection and Review 
3.1 Inventory of Existing Facilities 
As previously noted, facility components examined during this Level II study comprise a multi-segmented 
dam, the ditch headgate, the river channel, the upper portion of the Oasis Ditch, the SEO measuring 
flume, and the Smith diversion.  The SEH team conducted site evaluations to catalog, document, and 
assess the existing conditions. 

 Diversion Dam 
The existing diversion dam consists of a multi-segmented embankment.  The exact composition of the 
dam is unknown because there are no known construction drawings or plans for the facility.  Visual 
inspections of surfaces above the river water level were made and combined with a geotechnical 
investigation, discussed later in this report, to determine the assumed materials in the dam. 
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The dike segment is the portion of the dam most to the south and generally consists of earth fill.  The top 
elevation of this segment is approximately 7066 to 7067.  There appears to be minimal seepage through 
this segment of the dam.  Anecdotal reports from the District indicate that the higher portion of this 
segment rarely is under water.  However, in high flow events, the river bypasses this dike segment, 
flooding areas to the south.  The dike segment has been damaged in the past, requiring material to be 
added or portions of the dike to be rebuilt. 

The overflow segment of the dam generally consists of earth fill covered with rock, partially demolished, 
concrete, and rubble.  The material and configuration of the dam core is unknown.  Typical diversions 
built in the same era generally consisted of rock filled wood cribs.  It is possible that what is left of any 
cribs serve as the core of the existing dam, having been buried by years of improvements and repairs.  
The top elevation of this segment varies from approximately 7065 to 7068.  There are multiple areas of 
considerable seepage through this segment of the dam.  Additionally, the alignment of the dam, while 
generally perpendicular to the river channel, has been creeping downstream.  The cause of the creep is 
uncertain, but could be a combination of internal instability (i.e. loss of finer materials and/or degradation 
of the core causing larger materials to “fall” downstream) and the manner in which material has been 
added to the dam.  The rubble poses a barrier to maintenance on the south side of the diversion.  Jagged 
pieces of asphalt and concrete, some with exposed rebar, makes it nearly impossible for equipment or 
vehicles to cross the dam safely. 

The connecting segment of the dam is the portion between the headgate and the overflow segment.  This 
segment consists of a concrete or sheet pile wall with earth fill on the downstream side.  This segment 
also contains the spillway box.  Other than at the spillway box itself, there doesn’t appear to be any 
significant areas of seepage through this segment and the embankment is in generally acceptable 
condition.  The sheet pile wall is canted upstream, which is likely due to rotation or deflection of the sheet 
pile.  Only the upper portion of the sheet pile was exposed and able to be assessed.  With the exception 
of one area of damage where the concrete wall bends at the end of the headgate forebay it is in sufficient 
condition.  The wall appears to be reinforced and is approximately 9 inches thick.  The top elevation of 
this part of the dam is approximately 7068. 

The spillway box consists of a box-type concrete structure with inside dimensions of approximately 3 feet 
by 4 feet.  The downstream end of the box is protruding from the diversion dam and is exposed.  Erosion 
has removed soil from the exterior of the box and it is unsupported.  Seepage is apparent along the 
edges of the box and is likely contributing to the erosion.  The upstream side of the box has a fabricated 
metal slide gate for controlling water flow.  The gate consists of a plate and metal strap handle.  Pieces of 
lumber are used to hold the gate at various openings.  A large scour hole has developed in the river 
bottom downstream of the spillway box. 

 Headgate Structure 
The existing headgate structure consists of two concrete headwalls approximately 9 inches thick and 
three 60-inch wide by 38-inch tall elliptical corrugated metal pipe (CMP) culverts.  Each pipe has a 
fabricated metal slide gate with manual handwheel operators and inclined steel pipe trashrack.  The 
culverts are completely encased in concrete.  The headgate forebay bottom consists of a thin concrete 
slab.  The elevation of the forebay floor and the headgate culvert inverts is approximately 7061.5.  The 
top of earth elevation is approximately 7068 and the top of the headgate headwalls is approximately 
7069. 

Because the headgate was recently reconstructed, it is in good condition and does not need additional 
rehabilitation to the pipes or concrete headwalls.  The gates operate adequately and experience only 
minimal leakage.  The trashracks, while functional, tend to trap debris against their nearly vertical faces 
and are difficult for the District to clean.  Overall, though, the headgate is in acceptable condition and is 
functional. 
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 River Channel 
The river channel in the general area of the Oasis Ditch diversion is a locally anabranched, meandering 
stream with a relatively flat longitudinal slope.  The Google Earth time lapse feature suggests that no 
major shifts in the river have occurred in the past 23 years, but the adjacent topography could allow for 
future migration.  At the diversion, the river makes an abrupt bend location.  This bend has caused 
sediment deposition in the headgate forebay while eroding the downstream bank of the river.  Additional 
erosion occurs upstream of the dam and headgate, primarily during high river flow conditions that create 
flooding of adjacent areas. 

 Oasis Ditch 
The portion of the Oasis Ditch between the diversion structure and the SEO gaging station consists of a 
bare earth open channel.  The bottom width varies from approximately 15ft to 30ft.  The side slopes vary 
from approximately 2.5 (horizontal) to 1 (vertical) to approximately 4.5 (H) to 1 (V).  Due to an 
accumulation of sediment, the first approximately 50 yards of the ditch has a reverse slope.  From that 
point to the SEO gage, the slope of the ditch is very flat at less than 0.01%.  The typical depth of the ditch 
is approximately 4 feet.  Other than the reverse slope, the ditch has remained stable and has had minimal 
ditch erosion or sloughing of the side slopes.  A meandering thalweg approximately 6 inches deep is 
present in the bottom of the ditch. 

 SEO Flume 
Approximately 2500 ditch feet downstream of the headgate is a gaging station operated by the Wyoming 
State Engineer’s Office (SEO).  This station consists of a concrete flume with staff gage for instant visual 
readings and a stilling well and water level sensor.  The data indicating the water levels (and resulting 
flows) recorded by the station are uploaded annually and available on the SEO’s website 
(http://seoflow.wyo.gov/Data/Location/Summary/Location/014AOC/Interval/Latest).  Although work at this 
gage is not specified in the scope of services for this Level II study, SEH is including it in the project 
inventory because it may become a resource during potential improvements. 

 Smith Diversion 
The Oasis Ditch diversion and a significant portion of the ditch itself is situated on lands that are currently 
owned by the Smith Family Properties (“Smith”).  Although Smith is not a member of the District, it is 
entitled to partial use of the Oasis Ditch diversion per the access agreement created when the diversion 
and ditch were first constructed.  Currently, Smith operates three headgates fed by the Oasis Ditch.  The 
invert of the Smith headgates varies from 0 to 15 inches above the bottom of the adjacent ditch.  

3.2 Review of Existing Information 
 River Flows 

Two stream gages on the Laramie River (River) in the general area of the project exist.  The first is 
located on the north side of the City of Laramie (referred to in this report as the “Laramie gage”) and the 
second is located just downstream of the bridge carrying US Highway 30 over the River near Bosler 
(referred to in this report as the “Bosler gage”).  The resulting data set was scaled by drainage area ratios 
to determine the expected flow at the Oasis diversion.  The full data sets will be included in the digital 
Project Notebook submitted to the WWDO as a part of the final project submittals. 

Flows vary greatly over the course of the irrigation season and the largest River flow expected at the 
diversion would be a little under 3,400 cfs.  The hydrologic analysis also indicates that the expected 
average flow in the River during irrigation season varies from approximately 20 cfs in late fall to 
approximately 760 cfs in mid-June. 
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 Access Agreements 
Currently, the District has one broadly written access easement for the diversion, ditch, and access to 
these facilities.  This agreement is included in Appendix C.  Preliminary investigation of this easement has 
revealed some inadequacies with it.  For example, the diversion is listed as being in Section 19, Township 
17N, Range 74W.  However, it is actually in Range 73W.  Additionally, while the easement grants access 
to the diversion, the route of such access is not described. 

SEH obtained written temporary access agreements from affected landowners in order to complete field 
investigations.  It is recommended that the District and WWDO evaluate the permanent access 
agreement for adequacy during the Level III portion of this project. 

 Current Wyoming Fish Passage Structures 
The Wyoming Game and Fish, along with local, state, and federal partners, have worked to include fish 
passage on projects throughout Wyoming.  The projects are focused on improving fisheries and aquatic 
habitat, while enhancing recreational opportunities.  Multiple projects have been completed in the past 
decade opening large stretches of Wyoming rivers and protecting fisheries.  These improvements have 
introduced fish passage or river reconstruction to bypass diversion dams and other impediments to fish 
movement.  Most of these projects have been completed in western and northern Wyoming, with no fish 
passage projects listed in Albany County or on the Big Laramie River to date.  However, efforts have 
been ongoing since at least 2008 to improve the fish habitat in the Big Laramie River through the City of 
Laramie by reducing erosion, improving low flow habitat, and providing pools and cover. 

The Oasis Ditch diversion dam creates a significant impediment to fish movement on the Big Laramie 
River.  The dam’s height and configuration does not allow fish to navigate past the dam and the existing 
spillway box downstream end is cantilevered approximately 1 foot above the typical downstream water 
elevation.  This, combined with high velocity flows through the sluiceway box, creates a barrier to fish 
movement. 

3.3 Water Rights 
A complete water rights search and tabulation was completed as a part of this Level II study.  Additionally, 
SEH communicated with the Wyoming State Engineer’s Office regarding regulation of the District’s water 
rights.  The Oasis Ditch serves a total of 9,180 acres.  In summary, there are three flow conditions that 
should be considered when analyzing diversion operations: the total appropriated water right of the ditch, 
which is 132.4 cfs; the allowed ditch flow rate during an “1898 call”, which is 121.8 cfs; and the allowed 
ditch flow rate during an “1883 call”, which is 21.2 cfs. 

3.4 Field Investigations 
 Geotechnical Investigation 

Terracon performed subsurface geotechnical explorations at the project site.  Four borings were 
completed to a depth of approximately 20 feet.  Samples were taken to: characterize the subsoils; provide 
recommendations for site preparation, earthwork, and foundation treatment; provide shoring and 
structural recommendations; and determine the corrosivity of the soil.  The explorations confirmed several 
feet of very pervious river deposit and imported material underlain by claystone bedrock.  The use of a 
cutoff wall is recommended to prevent seepage under the proposed dam materials.  This seepage is 
undermining the diversion dam structure and likely partially responsible for its creep downriver.  Clay, 
concrete, and sheet pile are all considered acceptable materials for this purpose.  No “fatal flaws” were 
identified with performing rehabilitation work at this site. 

 Environmental Investigation 
Western EcoSystems Technology, Inc., (WEST) performed an on-site and desktop environmental 
reconnaissance.  Their report is included in Appendix B.  WEST determined that a few species of 
environmental concern are possible in the project area, but the probability of these species being present 
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at the diversion site is quite low.  While there are wetlands in the diversion vicinity, no long term impacts 
are expected from rehabilitating the diversion.  The Army Corps of Engineers (ACOE) was consulted and 
determined this would likely fall under maintenance work and special permitting would not be required, 
depending on the extent of the final design. 

 Structural Investigation 
SEH performed an on-site visual structural evaluation of the existing structures.  This work confirmed 
anecdotal statements indicating that the diversion dam is in structurally poor condition.  The existing 
sheet pile wall, while still functional, is visibly canted upstream due to rotation or deflection.  Additionally, 
the existing spillway box, while structurally adequate, is unsupported at its downstream end and is 
contributing to seepage through the dam along its exterior.  No significant concerns are present for the 
headgate portion of the facility.  Based upon this investigation and communications with the District and 
WWDO, SEH does not feel that any improvement work to the headgate itself (the slide gates, culverts, 
and associated superstructure) is warranted at this time. 

 Topographic Survey 
Coffey Engineering and Surveying completed an on-the-ground topographic survey.  The survey 
consisted of a detailed survey at the diversion itself, river cross sections for the purposes of hydraulic 
modeling, and pertinent survey shots at the Smith headgates and flumes. 

4 Hydraulic Modeling 
SEH setup a 1D HEC-RAS model in order to determine water levels in the river and canal.  The model 
indicates that river flows less than approximately 1,250 cfs will be contained within the river channel 
within the study area.  Above this flow, river flow will enter a secondary channel that rejoins the main 
channel just upstream of the diversion dam.  At a river flow of 3,400 cfs, flow spreads out into the 
floodplain to approximately 1,400 ft south of the existing diversion.  Coincidentally, this corresponds to the 
maximum expected flow based on gage data.  SEH also completed multiple model runs to determine 
appropriate dam crest levels for the proposed improvements.   

The digital modeling files will be included in the digital Project Notebook submitted to the WWDO as a 
part of the final project submittals. 

5 Alternative Development and Evaluation 
5.1 Diversion Dam 
The primary purpose of the diversion dam is to raise the water level in the river to encourage flow into the 
ditch.  Although this function is currently being adequately served, the structural instability and seepage 
through the overflow segment will worsen with time and the dam will become more and more inefficient.  
Without rehabilitation, it is likely that the dam will fail in the future.  The jagged edges of the existing 
rubble in the diversion dam prevents access to the south side of the dam by equipment. 

To address these issues, multiple options for a core and crest for the overflow segment were considered.  
The core affects both internal structural stability and seepage.  The crest addresses external structural 
stability.  The top elevation of the dam affects the head available to the headgate. 

 Diversion Dam Crest Alignment and Profile (Top Elevation) 
SEH considered two options for this element of the facility.  The first would be to maintain the existing 
general alignment and top elevations and install a cap on the dam.  The second would be to improve the 
dam by building a new core and crest aligned just upstream of the existing overflow segment and change 
the top elevations.  Both options could provide equipment travel.  The first option would have the 
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advantage of a lower cost and length of construction and likely would not require any permitting work with 
the Army Corps of Engineers.  The second option would have the advantage of improving the hydraulic 
characteristics of the diversion with only an approximate 5% increase in price.  SEH recommended that 
this option advance to preliminary design. 

 Diversion Dam Core and Cap Types 
SEH considered four options for this element of the facility: 

1. Cap only. 

2. Cap and clay core. 

3. Cap and concrete core wall. 

4. Cap and sheet pile wall. 

All options would provide an opportunity to include equipment access across the dam crest.  All options 
would require compaction requirements for the earth fill.  The cap only option would be the least 
expensive as there would be minimal to no excavation of the existing material.  This option would allow 
for very little adjustment of top elevation.  This option would also provide negligible effects on the 
structural stability and seepage at the dam.  The clay core option may require import of clay material from 
a distance, thereby increasing costs.  The concrete core wall would offer the maximum amount of 
structural stability, longevity, and seepage control but would be considerably more expensive to construct 
than the others.  The sheet pile wall would have nearly the same structural stability, longevity, and 
seepage control as the concrete wall, but would cost approximately 70% as much as the concrete wall.  
Therefore, SEH recommended that this option advance to preliminary design. 

5.2 Headgate/Canal Improvements 
SEH considered two options for controlling sediment deposition in the headgate forebay.  In the first, the 
left (looking downstream into the canal) side walls of the headgate would be removed and a new wall 
constructed in order to remove the corner created by the existing side walls.  In the second, one of the 
side walls of the headgate would be cut, earthwork performed, and a sluiceway consisting of slide gate 
and concrete channel would be constructed to direct flow from headgate into the downstream river.  Both 
options would serve to reduce the “dead space” caused by the current wall configuration.  The sluiceway 
option would remove the dead space completely.  The sluiceway option would preserve as much of the 
existing concrete walls, which are in good condition, as practical.  The sluiceway option would also likely 
cost marginally less.  Therefore, SEH recommended that this option advance to preliminary design. 

5.3 SCADA and Controls 
SEH considered the option of adding a SCADA system to control all gates for the project according to the 
flow in the existing SEO gaging flume.  The advantage of adding a SCADA system would be to greatly 
reduce the amount of time required to operate the diversion.  The disadvantage would be the cost of the 
system.  Adding a SCADA system improves the operation of the system rather than improving the 
functionality on a strictly engineering basis.  The decision to add the system is mostly an economic 
question.  Therefore, SEH recommended that the District evaluate for itself if the operational benefits of 
the system would justify the cost. 

5.4 Trashracks 
SEH considered the option of replacing the trashracks that exist on the upstream side of the headgate 
culverts.  The new trashracks could be configured to allow for easier cleaning.  It is understood that the 
existing trashracks were rebuilt in the fall of 2016.  Replacing the trashracks would waste the work 
performed at that time.  The decision to replace the trashracks is mostly an economic question.  
Therefore, SEH recommended that the District evaluate for itself if the operational benefits of the system 
would justify the cost. 
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5.5 Debris Deflection 
SEH considered the option of adding debris deflection devices such as log booms, bar racks, or other 
systems to deflect debris from entering headgate forebay.  Depending on the type of device, the system 
could be relatively inexpensive.  However, if the device is not moveable, the debris that becomes caught 
in the device would be harder to clean out.  The decision to debris deflection is mostly an economic 
question.  Therefore, SEH recommended that the District evaluate for itself if the operational benefits of 
the devices would justify the cost. 

5.6 Canal Clean-Out 
As previously noted, the topographic survey performed for this study indicated a reverse slope in the first 
portion of the ditch caused by accumulated sediment.  Therefore, SEH considered the option of cleaning 
out the accumulated sediment to restore the canal slope.  This work would be quite inexpensive and 
could be done any time the ditch is dry enough for equipment use.  SEH understands that the District 
owns equipment that could be used for this work.  Therefore, SEH recommended that this work either 
proceed to final design and be performed with the eventual facility improvements or that the District 
complete the work itself. 

5.7 Fish Passage 
As previously noted, the diversion structure creates a block for fish passage, particularly in the upstream 
direction.  Therefore, SEH considered six options for providing fish passage at the diversion: 

1. Fish lock. 

2. Slot/pool pass fish passage. 

3. Denil pass fish passage. 

4. Larinier pass fish passage. 

5. Vertical slot pass. 

6. Naturalized rock ramp pass. 

Options 1, 5, and 6 offer the most effective passage for both fish and benthic species and can 
accommodate varying water levels.  Options 2 and 3 are prone to clogging by debris and sediment 
accumulation.  Initial reconnaissance indicated that options 1 to 4 were very expensive to construct.  
Therefore, SEH recommended dismissing these options and considering options 5 and 6.  Option 6 would 
be less expensive to construct and is more natural in appearance and function.  Therefore, SEH 
recommended that this option advance to preliminary design. 

6 Preliminary Design and Cost Estimates 
After presenting the alternatives to the WWDC and District, the District selected the following preferred 
alternatives.  SEH developed a preliminary design for these facility improvements described as follows. 

6.1 Diversion Dam 
A new overflow segment of the diversion dam would be constructed.  The existing spillway box would be 
removed.  The northern point of the new segment would tie into the existing concrete wing wall.  The new 
crest of the segment would be upstream of the existing overflow section.  This alignment would make use 
of the existing topography while reducing the amount of the existing rock and rubble that would need to 
be removed for construction.  The accumulated sediments and placed rock and rubble along the overflow 
segment alignment would be removed down to native soils.  The soils would be compacted in accordance 
with the recommendation of the geotechnical report to provide a suitable foundation for the proposed 
dam.   
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The dam core would consist of compacted earthfill with a sheet pile wall.  The sheet pile wall would 
extend at least 1 foot into the underlying bedrock.  This wall would serve to prevent seepage through the 
overflow section as well as to provide an anchor to prevent dam migration.  Compacted earth fill would 
then be placed upstream and downstream of the wall to protect the sheet pile and provide structural 
stability.  The earth fill would be capped with a layer of grouted riprap to prevent erosion.   

6.2 Training Dike 
A new training dike segment of the diversion dam would be constructed.  The crest elevation would be 
the same as the top elevation of the overflow segment.  The top width of the dike would be 15 feet to 
allow for equipment travel and would have side slopes of 4 to 1.  The dike would consist of compacted 
earth fill. 

6.3 Sluiceway 
A new sluiceway would be constructed in the connecting segment of the diversion dam.  The sluiceway 
would be placed as close to the headgate head wall as practical without interfering with the headgate 
trashracks and potential Smith diversion.  This would allow for cross-flow in front of the headgates to 
remove sediment and debris from the headgate forebay, flushing it through the sluiceway and down river. 

The existing concrete wingwall would be cut and earth fill behind this wall would be excavated as needed 
to install a slide gate and concrete box channel.  The concrete box could be precast, but most likely will 
be cast in place in order to securely tie it into the wingwall.  The inside dimensions of the box would be 5 
feet wide by 3 feet tall.  After installation of the box, earth fill would be replaced and compacted around it 
and the grade brought up to the elevations shown in the figures.  The box would be sloped to drain 
downstream and a grouted riprap apron would be provided for erosion protection.  The grouted riprap will 
have a filter/bedding layer of granular material or geotextile for stability.  A new manufactured slide gate 
with operator would be installed on the upstream side of the wall. 

6.4 Fish Passage 
A new grouted boulder fish ramp would be constructed.  Fish migrating downstream would be able to 
follow the normal flow of water.  In this region, upstream migration typically occurs in the late fall.  River 
flows have decreased at this time of year. 

The ramp would provide pools for fish that are migrating upstream.  Each pool would be 10 feet long with 
a slightly sloped bottom.  Each pool bottom elevation would be 0.3 feet lower than the preceding 
upstream pool. 

The existing rock and rubble would be removed as needed.  Compacted earth fill would be placed to 
provide a solid foundation for the ramp.  The entire ramp would be covered with grout and boulders 
placed strategically in the grout. 

6.5 Trash Racks/Debris Control 
A new trashrack would be constructed and installed.  The existing trashrack would be removed.  The new 
trashrack would be made of galvanized steel to balance the elements of cost and resiliency.  The slope of 
the rack would be flatter than that of the existing trashrack.  This will make the rack considerably easier to 
clean. 

A new log boom system would be installed.  The log boom would consist of connected floats with a skirt 
that extends below the surface of the water.  Debris at or near the surface of the water would be deflected 
and/or collected by the booms.  One end of the boom would be attached to the existing headwall wing 
wall.  The other end would be connected to a proposed vertical beam located near the existing fenceline.  
The alignment of the booms can be adjusted to encourage flow to push the debris toward the overflow 
segment of the diversion, where it would be washed downstream.  The booms could be pulled into the 
bank of the river for removal of debris. 
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6.6 SCADA System 
A new Supervisory Control and Data Acquisition (SCADA) and control system would be installed.  The 
system would consist of: an enclosure to house the controller, electrical panel, and control panel with 
touch screen; a water level sensor consisting of a stilling well pipe in the headgate forebay and 
transducer; data transmitter for the SEO ditch gaging station; electric operators for the headgate slide 
gates; concrete pad for the enclosure; and miscellaneous electrical items.  The District would input the 
desired flow into the controller by way of the touchpad.  The SEO gage and headgate water level sensor 
would transmit data to the controller.  The controller would process the data and issue commands to open 
or close the headgate or sluiceway slide gates. 

6.7 Smith Diversion 
A new delivery system for the Smith diversions could be constructed.  This system could parallel the 
Oasis Ditch.  A hole in the existing headgate wingwall would need to be drilled for the system, if 
constructed.  The system could consist of a new slide gate on the upstream side of the headgate 
wingwall, buried pipe from the Oasis headgate to near the first Smith measuring flume, open ditch from 
this point to the third Smith flume, and culvert under the existing private access road.  According to the 
District, Smith’s total flow rights for these diversions is 1.64 cfs.  This is the flow that was used in 
conceptual design of the system.  A more complete design of the system would require the acquisition of 
additional information. 

7 Permitting 
A review of potential permitting requirements was conducted. Anticipated permitting included a potential 
Section 404 permit through the US Army Corps of Engineers (USACE), Wyoming State Engineer’s Office 
(SEO) Review, National Environmental Policy Act (NEPA) evaluation, and access and temporary 
easements on private land within the construction limits. 

USACE indicated that the proposed maintenance work on the Laramie River/Oasis Ditch diversion 
structure and dam would likely not require a USACE permit as it would likely qualify for a Section 404 
exemption regarding discharges into waters of the U.S. associated with maintenance of irrigation ditches. 
If a Section 404 permit was required, additional reviews through the Wyoming Game and Fish 
Department, Wyoming Department of Environmental Quality, and Wyoming State Historic Preservation 
Office. 

Any project receiving federal funding and/or being constructed on federal lands must be evaluated for 
compliance with the National Environmental Policy Act (NEPA).  The evaluation will be only on the part of 
the project receiving federal funding and/or is on federal land.  None of the Oasis Ditch project is on 
federal land.  At this time, it is unknown if any of this project will receive federal funding.  If it does, the 
appropriate agency will need to be contacted during final design.  The agency has the option of 
determining that there will be no significant environmental impact based solely on the plans.  If it does 
not, they will conduct further investigations.  SEH does not anticipate any considerable effort being 
needed for NEPA work. 

8 Economics 
8.1 Benefits of Project 
Although no direct data regarding the economic impact of the Oasis Ditch is available, SEH performed a 
cursory analysis to estimate the Ditch’s impact.  According to the USDA’s Wyoming Agricultural Statistics, 
2016, in 2015 hay production in Albany County yielded 1.85 tons per acre of hay and the State-wide 
average value of a ton of hay was $101.  The USDA’s online Agricultural Trade Multipliers Calculator 
indicates that the income multiplier for hay would be 2.09, indicating that for every $1.00 of direct crop 
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value, there would be $1.09 in indirect income.  The Oasis Ditch serves 9180 acres.  Nearly all of the 
production on the lands served by the Ditch relies on water from the diversion.  Therefore, the estimated 
indirect economic benefits of the dam total nearly 1.9 million dollars, as shown in the following calculation: 

 

	 1.09	 	
$101
	 	

	
1.85	 	 	

	 	
	 9180	 $1,869,658.47 

 Estimated Indirect Economic Benefits of Oasis Ditch Calculation 

8.2 Potential Funding 
SEH investigated several sources of potential funding for this project.  These sources included 
organizations/programs known to SEH as well as those suggested by the WWDO, the District, and other 
individuals.  Programs that indicated potential financial resources which could be applied to this project 
are as follows. 

 Wyoming Water Development Commission 
It is anticipated that the District will apply for Level III funding for final design and construction costs.  This 
funding would consist of a 67% grant of eligible costs.  The WWDC also offers loans that can be used for 
the remaining 33% of eligible project costs.  Currently, the interest rate on these loans is 4%.  The 
WWDO has confirmed that all of the items proposed in the preliminary design would qualify for Level III 
funding.  It is felt that this funding would be recommended by the WWDO and included in the 2020 
omnibus water bill presented to the Wyoming legislature.  This Level II study report assumes that all 
WWDC Level III funding for this project will be approved and appropriated. 

 US Bureau of Reclamation 

8.2.2.1 WaterSMART (Sustain and Manage America's Resources for Tomorrow) 

SEH contacted the Reclamation Program Analyst to discuss the potential for using WaterSMART grants 
for this project.  A record of our communications is included in Appendix F.  It is felt that the SCADA and 
Smith diversion portions of the project might qualify for a WaterSMART Small Scale Water Projects grant.  
These are focused on smaller scale project to improve water use efficiency as identified in other planning 
studies.  These grants are competitive, with approximately 85% of the applications being awarded grants 
last year.  The maximum grant is $75,000 and requires a minimum 50% non-federal funding match.  
NEPA work would be required for the grant, but this work would only apply to the portion(s) of the project 
included in the grant application, such as the SCADA system and Smith diversion work. 

 Wyoming Game and Fish Department 
WGFD can offer some funding for projects that restore fish passage in Wyoming waters.  They offer Fish 
Passage and/or Habitat Trust Fund programs.  WGFD teams with Trout Unlimited and the Laramie Rivers 
Conservation District for these funding programs. 

8.3 Project Costs 
The Preliminary Design and Cost Estimates section of this report detailed the estimated final design and 
construction costs for various alternatives.  As previously noted, SEH assumes that the WWDC will 
provide a 67% grant for all Level III work.  Additionally, it is felt there is a strong probability of obtaining 
outside funding as follows: 

 US Bureau of Reclamation WaterSMART: 50% of costs for the SCADA system and 
Smith Diversion (2 grants, each grant maximum of $75,000) 

 Trout Unlimited: 50% of costs for the fish passage (maximum $10,000) 

 Laramie Rivers Conservation District Cost Sharing: 50% of all costs (maximum $5,000) 
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8.4 Assessment Calculation 
It is most likely that the District will obtain loans to provide funds for costs not covered by grants.  Table 8-
1 shows the annual payment and District assessment needed to supply the payment, assuming a 4% 
interest rate for 20 years and a total of 9,180 acres assessed. 

9 Conclusions and Recommendations 
9.1 Conclusions 
While the Oasis Ditch diversion has served its purpose for well over one hundred years, several issues 
have arisen and the diversion needs rehabilitation work to include reconstruction of the overflow segment 
of the dam with a seepage cut-off wall.  Function and operation of the diversion would be improved by 
addition of a sluiceway near the headgate entrance.  The sluiceway would provide a mechanism to flush 
sediment and small debris downstream.  Its location near the Oasis Ditch headgate would provide easier 
application of SCADA systems for automated operation of the gates.  Construction of a parallel water 
delivery system for the Smith diversion would improve the efficiency of Smith’s diversions and potentially 
improve function of the ditch.  Smith could operate its diversion independently from the District and utilize 
the diversion dam, instead of the Oasis Ditch, for supplying head to the system.  Additional improvements 
of debris booms and trashracks could significantly assist with maintenance of the facility.  Debris could be 
captured or directed out of the way of the headgate gates, reducing the need to remove it.  Finally, the 
addition of fish passage would restore upstream migration of fish and expand their available habitat. 
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Alternative Option Total Cost 

Scenario 1 - No 
Outside Funding 

Scenario 2 - WWDC Funding Only Scenario 3 - With WWDC And Other Potential Funding 

Annual 
Loan 

Payment (1) 

Assessment 
($/Acre) (2) 

WWDC 
Remaining

Costs 

Annual 
Loan 

Payment (1)

Assessment
($/Acre) (2) 

WaterSMART 
(SCADA) 

Fish Passage 
LRCD 
Grant 

Remaining
Costs 

Annual 
Loan 

Payment (1)

Assessment
($/Acre) (2) 

New Total (3) 
Eligible 
Costs 

67% 
Grant 

New Total (3) Eligible 
Costs (4) 

Grant 
Eligible 
Costs (5) 

Grant New Total (3)

(A) Preferred Alternative $1,110,463 $81,700 $8.88 $11.38 $1,110,463 $744,010 $366,453 $27,000 $2.94 $5.44 $152,501 $75,000 $27,788 $10,000 $5,000 $276,453 $20,300 $2.21 $4.71 

(B) Preferred Alternative Minus 
Smith Work 

$1,097,741 $80,800 $8.78 $11.28 $1,097,741 $735,486 $362,255 $26,700 $2.91 $5.41 $152,501 $75,000 $27,788 $10,000 $5,000 $272,255 $20,000 $2.18 $4.68 

(C) Preferred Alternative Minus 
SCADA 

$957,962 $70,500 $7.66 $10.16 $957,962 $641,835 $316,127 $23,300 $2.54 $5.04     $27,788 $10,000 $5,000 $301,127 $22,200 $2.42 $4.92 

(D) Preferred Alternative Minus Fish 
Passage 

$1,082,675 $79,700 $8.66 $11.16 $1,082,675 $725,392 $357,283 $26,300 $2.86 $5.36 $152,501 $75,000       $282,283 $20,800 $2.26 $4.76 

(E) Preferred Alternative Minus 
SCADA and Fish Passage 

$942,896 $69,400 $7.54 $10.04 $942,896 $631,740 $311,156 $22,900 $2.49 $4.99           $311,156 $22,900 $2.49 $4.99 

(F) Minimum Alternative $618,140 $45,500 $4.95 $7.45 $618,140 $414,154 $203,986 $15,000 $1.63 $4.13           $203,986 $15,000 $1.63 $4.13 

(G) Minimum Alternative Plus Fish 
Passage 

$634,587 $46,700 $5.08 $7.58 $634,587 $425,173 $209,414 $15,400 $1.68 $4.18     $27,788 $10,000 $5,000 $194,414 $14,300 $1.56 $4.06 

(H) Minimum Alternative Plus Debris 
Management 

$670,034 $49,300 $5.36 $7.86 $670,034 $448,923 $221,111 $16,300 $1.78 $4.28           $221,111 $16,300 $1.78 $4.28 

(I) Minimum Plus Training Dike $891,002 $65,600 $7.13 $9.63 $891,002 $596,971 $294,031 $21,600 $2.35 $4.85           $294,031 $21,600 $2.35 $4.85 

(J) Training Dike Future Add-On $318,060 $23,400 $2.55 $5.05 $318,060 $213,100 $104,960 $7,700 $0.84 $3.34           $104,960 $7,700 $0.84 $3.34 

(K) Debris Management Future Add-
On 

$57,753 $4,200 $0.46 $2.96 $57,753 $38,695 $19,058 $1,400 $0.16 $2.66           $19,058 $1,400 $0.16 $2.66 

(L) SCADA Future Add-On $141,978 $10,400 $1.13 $3.63 $141,978 $95,125 $46,853 $3,400 $0.37 $2.87 $141,978 $70,989       $0 $0 $0.00 $2.50 

        

(1) Assumes 20yr Loan at 4% Interest; (2) Assumes 9206 Total Acres Assessed; (3) Assumes $2.50/Acre for Other District Expenses; (4) (A) Minus (C); (5) (A) Minus (D) 

 

 

Table 9-1 Estimated District Assessments Under Varying Alternatives and Funding Options
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