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A. PURPOSE 
 
Wyoming Water Development Commission contracted with Engineering 
Associates in June 2004 to complete a study for Heart Mountain Irrigation 
District.  
 
The scope of the study included providing HMID with a GIS, evaluating Buck 
Springs Siphon inlet and outlet, and researching types of weeds screens as well 
as location for weed screens to remove moss from their canals and laterals.   
 
Buck Springs Siphon
 
The Bureau of Reclamation visits HMID approximately every 5 years.  During 
BOR’s last visit in 2003, BOR declared Buck Springs Siphon inlet needing repairs 
thus prompting HMID’s application to WWDC for this study.   
 
Weed Screen Devices and Sites
 
Over the last several years, HMID has seen an increase in algae in their system.  
The algae is possibly due to the ongoing drought causing warmer waters in 
Buffalo Bill Reservoir and the Heart Mountain Canal.   
 
EA reviewed mechanical and non-mechanical weed screen devices.  The 
mechanical devices were expensive and required power to be extended to the 
various sites.  After discussion with HMID’s board, EA moved onto reviewing 
non-mechanical weed screens.   
 
Geographic Information System (GIS)
 
As HMID continues into the 21st century, a GIS is necessary for them to continue 
to effectively manage their district.  HMID requested a GIS that included 
surveying their canals and laterals, structure locations, and type of structures.  In 
addition to the field mapping, the GIS includes the BOR Land Class Maps, aerial 
photography showing irrigated and non-irrigated lands, Public Land Survey 
maps, land ownership information, and underground drain locations.   
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B. FINDINGS 
 
Buck Springs Siphon
 
EA evaluated the interior and exterior of the siphon inlet and outlet.  The findings 
are: 
 
 Siphon Inlet 
 

• The beginning of the inlet shows that during average flow 
conditions a hydraulic jump exists.  However, during peak flow 
conditions, the beginning of the inlet seals and eliminates the 
hydraulic jump. 

 
• The hydraulic jump has damaged the interior of the inlet such that 

1” diameter rebar and aggregate are exposed along the floor of the 
inlet. 

 
• There are cracks in the inlet around its circumference.  Over time, 

the cracks have worsened and allowed water to leak at several 
locations along the inlet. 

 
• The water leaks have saturated the ground supporting the inlet.  

Due to saturation of the soil and freeze/thaw cycle of the ground, 
differential settlement has occurred along the inlet worsening the 
cracking and leaking. 

 
Siphon Outlet 
 

• The exterior of the outlet did not show any signs of damage. 
 

• The interior of the outlet did not show any signs of damage. 
 

Weed Screen Devices and Sites
 
EA found the Coanda Effect Weed Screen to be the best option for cleaning a 
variety of flows of irrigation water.  The findings are: 
 

• This weed screen does not require power to operate. 
 

• Does not require a continual flow of water to clean trash from screen. 
 

• Dead livestock or wildlife does interfere with the operation of the screen. 
 

• Can be used for a wide range of flows. 
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• Easy construction of concrete structure to install the screens. 

 
• Moss does not clog screen opening. 

 
• Private irrigators can purchase smaller units for on-farm screening. 

 
• Four (4) sites were identified with input from HMID’s manager: 

 
o Head end of Ralston Lateral downstream of the radial gates 

diverting water from Heart Mountain Canal. 
o Three (3) locations along the upper end of Lateral R-4S. 

 
GIS
 
After several discussions with HMID’s manager, the following items were 
included in the GIS: 
 

• Locations of canals, laterals, sublaterals, and all irrigation structures from 
field surveying with subcentimeter accuracy GPS. 

 
• Scanning and geo-referencing over 300 paper Land Class Maps provided 

by HMID to EA. 
 

• Include land ownership data received from Park County. 
 

• Include aerial orthophotos showing irrigated and non-irrigated lands. 
 

• Include Public Land Survey System maps showing township/range, 
section, quarter section or lot or tract, and public and private land 
ownership. 

 
• Include grazing leases. 

 
• Include commissioner districts. 

 
• Include underground drains. 

 
• Hyperlink the paper maps to their respective ground features. 

 
• Create geo-database to store structure information such as structure 

condition, inspection date, maintenance performed, and various other 
data. 
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• Link geodatabase tables to HMID’s existing Access database that stores 
assessments, grazing leases and other data pertinent to the operations of 
HMID. 

 
• Provide training to HMID personnel in the use and maintenance of the GIS 

map. 
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C. RECOMMENDATIONS 
 
It is recommended that HMID move forward with the replacement of Buck 
Springs Siphon inlet and installation of a weed screen at the head end of Ralston 
Lateral.   EA submitted a Level III application for HMID to WWDC in July 2007 to 
request funding for these two recommendations. 
 
The Buck Springs Siphon inlet total costs for construction, design engineering, 
permitting and mitigation, legal fees, and construction engineering is 
$961,245.46.  A breakdown of the costs is listed below: 
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The total costs for the Coanda Effect Weeds Screen at the head end of the 
Ralston Lateral including construction, design engineering, permitting and 
mitigation, legal fees, and construction engineering is $562,034.03.  A 
breakdown of the costs is listed below: 
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