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TECHNICAL MEMORANDUM 
 

SUBJECT:  Green River Basin Plan II 
   Basin Water Use Profile – Agriculture  
 
DATE:   December 2009 
 
PREPARED BY:  WWC Engineering 
 
Introduction 
 
The 2001 Green River Basin Plan produced three technical memorandums to provide a 
detailed background on all the data collection, methodology, and analysis that went into 
estimated agricultural consumptive use in the Green River Basin. These three 
memorandums were titled Cropping Patterns, Irrigated Lands Mapping, and Basin Water 
Use Profile—Agriculture. For the 2010 Green River Basin Plan, agricultural consumptive 
use, data, and methodology were mined from a separate ongoing effort by Leonard Rice 
Engineers to create a Wyoming Water Rights Attribution GeoDatabase (WYWRAG) for 
the Wyoming State Engineer’s Office. The products from this effort, cumulating in the 
WYWRAG Memorandum, encompass the topics covered in the 2001 Cropping Patterns, 
Irrigated Lands Mapping, and Basin Water Use Profile – Agriculture Technical 
Memorandums. Because of this overlap, it was deemed that re-issuing these three 
technical memorandums was not necessary although there were some significant 
differences in methodology for collection of agricultural data, data analysis, and final 
calculations. In order to be completely transparent with these differences in methodology, 
the sections below address exactly how cropping pattern, irrigated lands mapping, and 
agricultural use calculation methods have changed in the current Green River Basin Plan 
from the first report. For complete discussions of these subjects, readers are referenced to 
the WYWRAG Memorandum, which is equivalent to the 2001 Basin Water Use Profile-
Agriculture, Cropping Patterns, and Irrigated Lands Mapping Technical Memorandums. 
 
Cropping Patterns 
 
The 2000 Cropping Patterns Technical Memorandum consisted of a detailed parceling of 
what crops were present in what acreage in specific areas of the Green River Basin. This 
data was based upon personal interviews with irrigators in the basin, producer reports, 
and extension agency knowledge of the area. The types of crops included in this 
memorandum included other hay, alfalfa, irrigated pasture, silage, oats, corn, and barley, 
all in order of decreasing abundance. Conversely, the WYWRAG Memorandum used 
only grass pasture and alfalfa for their analysis of agricultural consumption. This 
simplification is valid because in the entire Basin, only the Southwestern Green River 
Basin produced anything besides grass hay, pasture and alfalfa and this production was 
on the order of 1.6% of total production for that specific area. This heterogeneity in 
cropping patterns is small enough that neglecting grain crop differences in consumptive 
use in the WYWRAG memorandum will produce a negligible error and is thus a valid 
simplification.   
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Irrigated Lands Mapping  
 
The acreage and distribution of irrigated lands was determined in the 2000 Irrigated 
Lands and Permit GIS Data Technical Memorandum by a four step process. First 
irrigated lands were identified on 1983-4 aerial photos and 1997-1999 satellite photos. 
The identified irrigated lands were then verified in the field by SEO employees, irrigated 
lands distributed into USGS 7.5 minute quadrangles, and finally the mapped irrigated 
lands were attached to a water rights attribution reflecting permitted rights within a 
general area. No attempt was made to precisely associate irrigated acreage with a specific 
water right. 
 
The WYWRAG Technical Memorandum exhibits several key differences in 
methodology. First, two different sets of irrigated lands were compiled, one based upon a 
recent wet year (1997) and the other based upon a dry year (2002), to reflect the variation 
in irrigated acreage with climatic conditions. Also, this compilation of irrigated lands tied 
the water right permit to specific irrigated acreage and a source structure, providing a link 
between irrigated land, water rights, source structure, and thus diversion record. A full 
discussion of the methods used for irrigated lands mapping is detailed in the Wyoming 
WRAG – User Documentation Technical Memorandum.  
 
Other Important Changes  
 
Another important change between 2001 and 2010 methodologies is the type of 
calculations used to calculate crop irrigation requirement and thus consumptive use. 
Consumptive irrigation requirement (CIR) is the amount of water exclusive of 
precipitation that is required from surface or groundwater diversions to fully meet crop 
consumptive use. It is calculated as evapotranspiration less effective precipitation.  
Differences in calculation stem from both the estimate of evapotranspiration and effective 
precipitation. The water intake of a crop (consumptive use) depends on crop stage, water 
availability, and climate factors such as temperature, humidity, solar radiation, and winds 
speed.   
 
For the 2001 Green River Basin Plan, the CIR requirement that was used in consumptive 
use calculations was based upon Pochop et al’s methods using lysimeter data representing 
three year types in the Green River Basin – wet, dry, and average. The approach is 
appropriate, but the limited years of analysis are a weak link in the calculations. 
Conversely, for the 2010 analysis the modified Blaney-Criddle method with the high-
altitude elevation adjustment recommended in ASCE Manual 70 was used.  Pochop et al 
estimated effective precipitation to be 80 percent of irrigation season rainfall.  The 2010 
analysis used the SCS effective precipitation method, outlined it Technical Release 21, 
which allows the amount of rainfall considered effective to vary monthly, depending on 
the total precipitation and the evapotranspiration needs of the crop. The method generates 
crop irrigation requirement (CIR) estimates that rely on local climate data, reflect 
monthly and annual climate variations, address the effects of high-altitude, and can be 
easily reproduced and updated in the future. The elevation adjustment recognizes that the 
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modified crop coefficients were developed at lower elevations and do not represent the 
large variation between day-time and night-time temperatures that occur in the higher 
elevations of Wyoming.  
 
Conclusion  
 
The discussion above outlines that although there are several key differences between the 
three 2001 technical memorandums supporting agricultural consumptive use and the 
2010 WYWRAG Memorandum, the changes are improvements of scientific method and 
analysis that result in more accurate agricultural use estimates. Because of these 
improvements the WYWRAG Technical Memorandum is an adequate substitute for the 
2001 Cropping Patterns, Irrigated Lands Mapping, and Basin Water Use Profile – 
Agriculture Technical Memorandums.  
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