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Questions 



Specialist and  

Hydrologist-Specialist  

Training 



/Pre-Application Meeting                   /Application Submittal  / Historic Use Addendum       /Correct and Complete 
     
 

 

No technical 

information submitted, 

however, data needs 

may be discussed 

 

Alternative methodologies 

to address: 

 

-Historic consumptive use 

 

- Historic diverted volume 

 

Technical Data Submittal Timeline 

- System Operation 

 

- Ditch conveyance, 

capacity, and dimensions 

 

- Infrastructure or field 

improvements 

 

- Records 

 

Additional information  

to address: 

 

- Ditch conveyance       

losses 

 

- On-farm efficiency 

 

- Crop production 

 

(your helpful new approps specialist) 

“substantial and credible” 
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Diverted  

Volume 

 
ARM 36.12.1902 (10)  

 

 

 

 

 

 

June 2012 

 

http://www.dnrc.mt.gov/default.asp


Historic Diverted Volume =  

 

(Volumehistoric consumptive use /On-farm efficiency) + Volumeconveyance loss  



Historic Consumptive Use   
The annual volume of water used for a beneficial purpose prior to 1973.  This includes water transpired by  

growing vegetation, evaporated from soils or water surfaces, or incorporated into products that do not 

return to ground or surface water.  Methods for quantification are described in ARM 36.12.1902 (14). 

 

On-Farm Efficiency 
The percent of water delivered to the place of use that was consumptively used by the crop. 
 

Conveyance Loss 
The summation of seepage and evapotranspiration losses that occurred between the point of diversion  

and the place of use. 

Historic Diverted Volume =  

 

(Volumehistoric consumptive use /On-farm efficiency) + Volumeconveyance loss  



Irrigation Percent 

Method Efficiency 

Sprinkler  70 

Level Border  60 

Graded Border  70 

(Design  Slope = .1-.4%)   

Graded Border  65 

(Design  Slope = .75-1.5%)   

Graded Border  60 

(Design Slope = 3%)   

Furrow  70 

(Design  Slope = .1-.4%)   

Furrow  65 

(Design  Slope = .75-1.5%)   

Furrow 60 

(Design Slope = 3%)   

Contour Ditch  60 

(Design  Slope = .75%)   

Contour Ditch  55 

(Design  Slope = 1.5-3%)   

Contour Ditch  45 

(Design Slope = 6%)   

Wild Flood  25* 

   On-Farm Efficiency (ARM 36.12.115) 

Historic Diverted Volume =   (Volumehistoric consumptive use /On-farm efficiency) + Volumeconveyance loss  

*Neibling, 1997, Utah State, 2008) 



Historic Diverted Volume 

 
Seasonal Conveyance Loss = 
 

  Seepage Loss + Vegetation Loss + Ditch Evaporation   

Historic Diverted Volume =   (Volumehistoric consumptive use /On-farm efficiency)  

   + Volumeconveyance loss  



Seepage Loss = (wetted perimeter)(ditch length)(loss rate)(days) 

                      43,560 ft2/acre               (NEH 1993) 

(loss rate, based on soil type 

and figure 2-50) 

Seasonal Conveyance Loss =  Seepage Loss + Vegetation Loss + Ditch Evaporation   



Seepage Loss = (wetted perimeter)(ditch length)(loss rate)(days) 

                      43,560 ft2/acre               (NEH 1993) 

(loss rate, based on soil type 

and figure 2-50) 

Seasonal Conveyance Loss =  Seepage Loss + Vegetation Loss + Ditch Evaporation   

      Seepage Loss (acre-feet) % 

Location Year Ditch Soils Measured Estimated difference 

NF Blackfoot 2000 Weaver-Rue gravel-loam 934 825 12 

Clark Fork 2003 Morrison loam 1245 1312 5 

 Big Hole   2012  Big  silt loam   17.8   29.4   39  

Beaverhead 2007 East bench Loam 1071 1294 17 

Beaverhead 2007 East bench Loam 1785 1638 9 

Method Comparison to Real Data 



Vegetation Loss = (% loss/mile)(flow)(days)(ditch length)(2)    (user supplied and NEH standard) 

 

Ditch evaporation = (surface area of ditch)(evaporation rate)/43,560 ft2/acre   (Potts, 1988) 

Seasonal Conveyance Loss =  Seepage Loss + Vegetation Loss + Ditch Evaporation   



Additional Data 

 

                

Addendum Historical Water Use (Form 606 HWU) 

 
 

 

Historic Consumptive Use and Historic Diverted Volume 



Historic Use Addendum 



HUA.3.a  Do the dimensions of your present  

conveyance system resemble pre-1973 dimensions? 



HUA.3.b  Can you provide quantification of conveyance losses  

that resemble pre-1973 conditions? 



HUA.3.c  Can you provide quantification of 

farm efficiency that resembles pre-1973 

conditions?  



HUA.4.a  Can you provide additional information, 

specific to the place of use, that will allow the 

Department to more accurately assess the historic 

consumptive use?  Specifically, can you provide 

documentation pertaining to historic irrigation 

practices such as growth dates or net irrigation 

application, that may differ from the implementation 

of the historic use rules, ARM 36.12.1902.  If yes, 

explain and provide evidence to support this 

information (production records, aerial photographs, 

temperature records, etc). 
 



Permit Applications  --  Physical Availability 
- Gaged and Ungaged streams 



Estimation Techniques for Ungaged Streams 

Stream 

Stats 
(2013?) 



Streamflow Measurements required for ungaged streams: 
 

- One measurement per month during the proposed period of diversion. 

 

- If existing conditions preclude monthly measurements, the 

Department  will accept measurements during low flow periods. 

 

- The Applicant is responsible for submitting these measurements. 

Form 649 
(USGS Method) 


