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Figure 5. Map of key hydraulic elements of the Lower Tule River Irrigation District 



Lower Tule River Irrigation District Rapid Appraisal Report 

Irrigation Training and Research Center 
-6- 

Recommendations Summary 
As Lower Tule River Irrigation District (LTRID) moves beyond the current drought, it may find 
it difficult to transition growers back to surface water.  During the drought, growers have relied 
solely on groundwater. Groundwater wells provide high-quality water that can be turned on and 
off as needed, allowing growers to irrigate during off-peak hours, and for shorter durations than 
the District’s 24-hr set time. Helping the growers transition back to surface water is a key 
component to maintaining groundwater levels for surrounding disadvantaged communities. To 
do this, the District will need to raise its level of service by increasing flexibility to growers. To 
provide flexibility, the District needs effective operational buffer storage within the District, and 
the ability to move varying quantities of water quickly through the system to respond to rapid 
changes in demand.  
 
This Rapid Appraisal identified some technical recommendations and design concepts that 
LTRID may find helpful as it plans for the future of the District. Both long-term and short-term 
recommendations are discussed in this report.   
 
The following are key long-term recommendations (involving major capital expenditures) to 
improve efficiency and ease of management throughout LTRID: 
1. Modify existing structures at key locations along the canals.  These will provide the District 

with the ability to move water more quickly through the system, improve water level control 
within the system, and direct excess flows to storage basins for future use. These 
modifications will also provide growers with more flexibility and consistent flow rates.  
Several detailed examples are provided. 

2. Modify key existing basins (and associated canal structures and canal linkages) so they can 
be used as irrigation regulating/buffer basins in addition to their current use as recharge 
basins.  

3. Continue to expand the existing SCADA system to remotely monitor sites, as well as to 
adjust target flow rates at key bifurcation points.  This will include good access to real-time 
information by the ditchriders.  

 
The following are key short-term recommendations, which mainly focus on a few key locations: 
1. Install an air vent system along the Poplar Pipeline. 
2. Modify the downstream water levels and/or inlets to the Highway 99 culverts to increase 

their flow rate capacities. 
3. Modify components of the Woods Ditch Flume to increase accuracy of the flow 

measurement. 
4. Test flow meters for grower well pumps. 
5. Consider an updated flow meter for district low-lift pumps that are used to deliver water from 

canals to fields. 
6. Discuss with farmers the possibility of using SO2 generators for small, private reservoirs with 

algae problems. 
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Anticipated District Priorities 
It is anticipated that the district will pursue the short and long-term recommendations in the 
following, or similar, order: 
A. Modify the downstream water levels and/or inlets to the Highway 99 culverts. This will 

increase the canals’ flow rate capacities.  
B. Modify structures along the Taylor Ditch. This will give the district experience with 

construction techniques and costs related to structure upgrades. 
C. Modify upper canal system bifurcation points to improve flexibility and create 

“superhighways” for quickly moving water through the system. The modifications detailed in 
this report should work equally well whether the buffer reservoir is constructed at Creighton 
Ranch and/or the Toledo Basin. 

D. Simultaneously, continue to upgrade the SCADA system to remotely monitor sites and adjust 
target flows in the system. 

E. Review completed projects and determine how to proceed with new management of existing 
storage. 

F. Throughout the entire process, improve flow measurement devices throughout the district. 
 
These technical recommendations were designed to allow LTRID to increase its level of service 
to growers and more effectively manage its water supplies. This will reduce growers’ 
dependence on groundwater pumping and help maintain groundwater levels for the 
disadvantaged communities that pump from the same basin.  
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Figure 7. Layout of proposed modifications to Taylor Ditch 
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Buffer (Operational) Storage 
Currently, the district uses Creighton Ranch and the northwest cell of the Toledo Basin as active 
storage during the irrigation season to buffer flow variations (temporary discrepancies between 
deliveries and supply along canals) and increase flexibility to growers. These locations have high 
infiltration rates (which is ideal for groundwater recharge, but not ideal for irrigation water 
regulation) and do not have significant irrigated acreage downstream. As the district upgrades its 
system and provides more flexibility to growers, it may find the need to increase/modify its 
storage. 
 
There are basins throughout the district used primarily for groundwater recharge. Some of the 
basins are already divided into cells. Certain cells could be upgraded for irrigation water 
regulation, leaving other cells for groundwater recharge (irrigation water regulation cells could 
still be used for groundwater recharge, but would likely have much lower infiltration rates).  
 
An example is given on the next few pages, but the principle can be applied throughout the 
District’s system. An ideal regulating reservoir is located more than halfway down a canal 
system (with about 2/3rd of the acreage upstream and 1/3rd downstream of the reservoir). 
However, given the difficulty and expense involved in purchasing new properties, the existing 
recharge basins were used as starting points for possible locations. The following map indicates 
some key existing basins that could be used as irrigation regulating basins in the District. 
 

 
Figure 8. Map of LTRID with possible regulating basins indicated 
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3. Upstream of these new flow control points, ditchriders and farmers will be able to operate 
turnouts with a higher degree of flexibility.  In particular, farmers can shut off their water at 
any time to conserve water, and those early shutoff flows will move down and automatically 
spill into the Toledo Basin. 

4. Canal 1 will deliberately be operated with an excess flow target of about 10-20 cfs, because 
water cannot be moved from the Toledo Basin back to the Cross Ditch. This excess water 
will be stored in the Boswell Basin and used to supplement flows in the Taylor Ditch (see 
Taylor Ditch details, starting on page 13). 

 
See Attachment A for detailed structure-by-structure details of the modernization of the Toledo 
Basin and the surrounding canal network. 
 
There are locations along Canals 2 and 3 that will likely have capacity restrictions for conversion 
to superhighways due to the shape of the canal, bank heights, crossings, etc. The Highway 99 
crossings are addressed in the Short Term Recommendations section.  The 90° curve in Canal 2, 
just upstream of the Toledo Basin, is a location that the District has indicated would require 
modification for increased capacity. There are likely a number of other locations that would also 
require modification; as the District proceeds with the modernization plan, it will need to identify 
and remediate these locations. 
 
To determine if the District will be able to move water in the southern direction as well as the 
northern direction along the Toledo Tie (the end of Canal 2), an in-depth survey of the canal will 
be needed. 
 
Toledo Basin Capacity 
Assuming a ± 5% discrepancy between what enters into Canals 1, 2, 3, and 5 and what is 
delivered to growers, the volume of regulation storage needed in the Toledo Basin is: 
  
  Volume needed   =      Plus/Minus Factor (2) 
   ×  (Percent discrepancy of daily flows with flexibility)/100 

×  Total canal flow rate between this reservoir and the next upstream 
regulation reservoir 

   ×  [Travel Time + Reaction Time] 
 

 = 2.0 × (5%/100) × 813 cfs × [((18+12) hours) × (3600 seconds/hour)] ×         
(1 AF/43,560 ft3) 

 
         ≈      200 AF for Toledo Basin 
 
The 2010 Agricultural Water Management Plan (AWMP) indicated that the greatest surface 
water supply occurs in August; approximately 50,000 AF of surface water enters the District in 
August. This value translates to an average flow rate of 813 cfs in August.  
 
The 2010 Agricultural Water Management Plan (AWMP) indicated that the capacity of the 
Toledo Basin is 800 AF.  The 200 AF can be obtained by converting the northeast cell to an 
irrigation regulating reservoir by sealing the bottom and sides, and supplying the proper in/out 
hardware.    
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Percolation losses can be eliminated by sealing both the floor and sides of the cell.  A 
geomembrane covered with soil can be used on the floor of the reservoir.  The sides should be 
protected from wave action, so it is recommended to use a combination of geomembrane plus 
shotcrete on the sides.  The Huesker Canal3 geomembrane is designed so that the shotcrete 
adheres to the geomembrane on slopes. 

 

 
Figure 12. Aerial view of proposed Toledo Basin layout 
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Reduction of the travel time (the time it takes a flow change to arrive at the Toledo Basin, after a 
flow change is made at the F-K Canal), can be achieved by: 
1. Modifying the check structures on Canals 2 and 3 between the F-K Canal and the Toledo 

Basin, so that they have automatic upstream water level control.  This can be accomplished 
with complex computerized gates, or with relatively simple and static long-crested weirs. 

2. Reducing bottlenecks at the Hwy 99 crossings of both Canals 2 and 3.  
 

The recommendation is to improve Canal 2 first.  
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