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Summary of Findings 

A Beneficial Use Analysis (BUA) was completed for the Cities of Olympia, Lacey, and Yelm 

(cities) to examine irrigation use for water right certificate S2-00972CWRIS. The BUA is to be used 

to assist the cities in a determination of water beneficially used on the Dillard and Juanita Jensen 

farm.  

 

Water Right S2-00972CWRIS has a priority date of January 18, 1971 for the withdrawal of 100 

acre-feet per year (AF) at a maximum rate of 0.5 cfs (224.42 gpm) for the irrigation of 50 acres. 

Water Right S2-00972CWRIS possesses a season of use for irrigation from May 1
st
 – Sept 15

th
, with 

the caveat that all diversion will cease when flows of the Deschutes River fall below 180 cubic feet 

per second (cfs) on May 1 with a linear decrease to 35 cfs on June 30 and 35 cfs from June 30 to 

September 15 as measured at the USGS Gauging station located near Rainier.       

 

The Jensen Family has owned a portion of the farm since 1933 and continued to add acreage over 

time. The entire farm is about 300 acres and is currently irrigated for production of pasture grass. 

Aerial photographs were reviewed from 1981 through 2009 to estimate the total irrigated acreage 

associated with water right. The certificated place of use covered by the water right is 50 acres. The 

aerial photo analysis shows that approximately 104 acres were irrigated, including the authorized 

place of use of the water right.   

 

A beneficial use analysis was conducted for the water right that estimated the total annual diversion 

quantity and annual consumptive quantity (ACQ).  Table 1 shows an overview of annual 

withdrawals and ACQ from the authorized POU on the water right..           

 

Table 1: Summary of Authorized Irrigation Use for S2-00972CWRIS 

Estimated and Historical 
Components 

Original Certificate 
Actual Use 
(2006-2010) 

Irrigated Acres 50 50 

Annual Diversion (AF) 100 89.62 

ACQ (AF) N/A 67.21 

Rate (gpm) 225 826.51 

                                                      

1 The 826.5 gpm is what the system is capable of doing, the actual rate is unknown. 
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Purpose and Scope 

The cities are proposing to purchase and formally cancel the water right as mitigation for 

modeled surface flow effects in the Deschutes River associated with water right 

applications. 

Figure 1: General Location of the Jensen Family Farm 

 

The scope of this report includes: 

 A summary of the water right and administrative histories. 

 A summary of the historic and beneficial uses of the water right.  

 Supporting evidence and documentation of historical use, including historical 

aerial photographs and historical daily flow data for the Deschutes River. 

 Analysis and estimate of the annual irrigation water use and annual 

consumptive quantity (ACQ) of water associated with the Jensen water right. 
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Water Right Descriptions 

Subject Water Right 

The Jensen water right is located approximately 10 miles southeast of Yelm, Washington. 

The Point of Diversion (POD – Deschutes River) and Places of Use (POU) are shown in 

Figure 2. 

 

Figure 2: The POU and POD for S2-00972CWRIS 

 

A summary of the water right and details of its administrative history are provided below 

in Table 2 and the full water right file is included as Appendix D.   
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Table 2: Water Right Summary for Certificate No. S2-00972CWRIS 

Certificate Number: S2-00972CWRIS 

Owner Name: Dillard and Juanita Jensen 

Certificate Name: Dillard Jensen 

Source: Deschutes River-Budd Inlet 

Uses: Irrigation of 50 acres 

Periods of use: Irrigation: May 1
st
 –September 15

th
 

Duty (Qa): 100 AF 

Rate (Qi): 0.50 cfs (225 gpm) 

Priority Date: January 18
th

, 1971 

Points of Diversion (POD): NE ¼, NE ¼, of Section 34, T. 16 N., R. 2 E.W.M. 

Place of Use (POU): 
NE ¼, NE ¼, of Section 34, lying northerly and easterly of Neat 
Road and easterly of Smith Prairie Road and SE½, SE ¼, SE 
¼,  Section 27; all in T. 16N., R. 2 E.W.M. 

 

The water right is conditioned so all diversion shall cease when the flow of the Deschutes 

River falls below 180 cubic feet per second (cfs) on May 1 with a linear decrease to 35 cubic 

cfs on June 30 and 35 cfs from June 30 to September 15 as measured at the United States 

Geological Survey Gauging station located near Rainier.   

Place of Use  

The original place of use is shown in Figure 2.  Actual irrigated areas are shown in Figure 

3, which illustrates both a De Facto change in the POU, as well as additional irrigated 

acreage.  In summary:   

 2.0 acres in the NW corner of the original POU (shaded orange) were never 

irrigated. 

 2.7 acres in the SW corner of the property (shaded orange) are not part of the 

original POU, but were irrigated.  

 53.7 acres were irrigated although not covered by the water right (shaded green).     

According to the Department of Ecology’s Water Resources Program Policy for 

Conducting Tentative Determinations of Water Rights, “[w]hen evaluating unauthorized 

changes to water rights, the department generally considers beneficial use to be the 

measure of the right, even if some attributes of the right may not be consistent with the 

current authorization.”  Therefore, for this analysis 2 acres in the SW corner are 

considered a de facto change to the water right and will be considered in the ACQ 

calculations. 

 

The consumptive use (CU) analysis in this report focuses on the quantity of water that 

was put to beneficial use within the authorized POU, which includes the 2.0 acres of the 

De Facto change discussed above. .      
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Figure 3: Actual POD and POU including De Facto Changes and Additional Usage 
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Evidence of Historical Use 

Point of Diversion 

There is one point of diversion (POD) associated with the Jensen property (Figure 2).  The 

water is diverted from the Deschutes River through a pipe that runs under Smith Prairie Rd. 

and surfaces through a riser/coupler on the Jensen property.  When the river reaches low 

flows, wastewater from a nearby dairy is used for late season irrigation, generally in August 

or September.  The discharge for the dairy water is located adjacent to the riser/coupler 

(Figure 4).  The use of dairy waste for irrigation is not included in this analysis. 

 

Figure 4: Point of Diversion: Riser/Coupler and Dairy Discharge 

 

The riser is located on the right side of the photo while the dairy discharge is on the left.  

Distribution System 

Irrigation water is distributed from the Deschutes River to land application using an 

underground piping system with a diesel pump as the power source used for water extraction. 

Fuel was purchased for farm equipment as well as for the diversion pump, so there is no 

feasible way to separate fuel use for the diversion pump from that used for other farm 

machinery. 

The irrigation water is applied beneficially through a big gun sprinkler device.  The same 

pump and big gun were used for both the river water and dairy waste irrigation, meaning, 

DDaaiirryy  

RRiivveerr  
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simultaneous irrigation using both sources was not possible.  This section includes pictures 

illustrating the specific components of the distribution system.  Appendix B includes 

additional pictures of the distribution system. 

Aerial Photo Research 

Aerial photos for the water right POU were researched to develop evidence of active farming 

over the history of the water right.  Table 3 summarizes the relevant characteristics about 

these photos, including photograph year, color, resolution, and source.  These photos, located 

in Appendix A, indicated that there was historical and consistent cultivation and irrigation of 

the lands within the POU. Additional information is provided to support the aerial photos in 

the Beneficial Use section, below.  

 

Table 3: List of Aerial Photographs Reviewed 

Year Type Resolution Source 

1981 Black and White Medium USGS/EROS (NHAP) 

1986 True Color Low NASA (LANDSAT 5) 

1991 Black and White Medium USGS/EROS (NAPP) 

1993 True Color Low NASA (LANDSAT 5) 

1996 Black and White High Thurston County 

2000 Color High Thurston County 

2002 True Color Low NASA (LANDSAT 5) 

2003 True Color Low NASA (LANDSAT 5) 

2004 Color High USDA/FSA (NAIP) 

2005 Color High USDA/FSA (NAIP) 

2006 Color High USDA/FSA (NAIP) 

2009 Color High USDA/FSA (NAIP) 

Aerial Photo Interpretation 

The following comments are intended to help better understand the aerial photos located in 

Appendix A. 

 The “true-color” and color photos show the terrain in the same hues as our eyes 

perceive the landscape. The apparent green color in the true-color photographs 

suggests active cultivation consistent with irrigation.  

 Most black & white (B/W) photos show that the cultivated areas are darker than 

non-irrigated areas. 

 It is not possible to calculate the quantity of water usage from the aerial photos 

collected. The aerial photos support cultivation on a regular basis and signs of 

irrigation can be detected from the contrast between areas irrigated and not irrigated 

and areas where hay was cut and left to dry. 

 Low resolution images are difficult to assess and reach any clear conclusions. 
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Beneficial Use Analysis 

Purpose and Scope of Beneficial Use Analysis 

RCW 90.03.380, authorizes that a change in the place of use, point of diversion, and/or 

purpose of use of a water right to enable irrigation of additional acreage or the addition of 

new uses may be permitted. This may only occur if such change results in no increase in the 

annual consumptive quantity (ACQ) of water used under the water right. ACQ is defined as 

the estimated or actual annual amount of water diverted pursuant to the water right, reduced 

by the estimated annual amount of return flows, averaged over the two years of greatest use 

within the most recent five-year period of continuous beneficial use of the water right.2 

The beneficial use analysis provides an assessment of the water use associated with Dillard 

Jensen’s irrigation water right. The analysis focuses on the examination of records from the 

most recent five years of continuous beneficial use (2006-2010) to estimate the Qa and Qi 

associated with the water right that may be available for mitigation use by the cities. The 

following analysis provides an estimate of the consumptive beneficial use that was authorized 

under S2-00972CWRIS. 

Instantaneous Quantity (Qi) 

This section provides an estimate of the instantaneous rate of water withdrawal for the Jensen 

water right. The certificate issued allows for an instantaneous rate of 0.50 cubic feet per 

second (cfs). The following equation is used to estimate the physical capacity of the pumps: 

 

 

 

For this analysis, it is assumed that: 

 The depth to water during pumping averages 20 feet as determined from field visits 

and GIS elevation maps.  

 The water was provided at a pressure of 60 psi.  

 The current pump and motor system are factored at 75 horsepower (HP).  

 Pump efficiency is estimated to be 70%.  

 Friction losses along the transmission pipe were factored at 52.68 feet.3  

                                                      
2 RCW 90.03.380 
3  friction losses = 10.44*(Length,ft)(Q, gpm)^1.85/(C-factor)^1.85*(Diam, inches)^4.8655 

Qi = (HP x 3956 x Pump Efficiency)/TDH 
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Estimate 
CIR

Calculate 
Diversion 
Quantity

Compare 
CIR to 

Diversion

Complete 
ACQ 

Analysis

 Total Dynamic head (TDH) is estimated to be 251.28 feet. (251.28 ft = 40 ft static 

head + 20ft. lift + 52.68 ft. friction loss + (2.31 x 60 psi)). 

Based on these assumptions, the physical pumping capacity is 826.54 gpm, or 1.84 cfs. The 

estimated Qi based on the system capacity exceeds the Qi allowed by the water right by 

approximately 1.34 cfs. The estimated Qi is highly sensitive to assumptions regarding TDH 

and other factors that can affect actual Qi, but this estimate suggests that the system in place 

for irrigating the POU for the Jensen water right has more than enough capacity to fully 

irrigate at a rate of 0.50 cfs throughout the duration of the irrigation season. 

Consumptive Use and Diversion Requirements (Qa) 

When a new use is added to an existing water right, Washington State law stipulates that a 

change in the place of use, point of diversion, and/or purpose of use of a water right may be 

permitted if the change causes no increase in the annual consumptive quantity (ACQ) of water 

used under the water right.  Furthermore, based on discussions with WDOE staff any water 

rights being permanently donated to the Trust Water Rights program or formally cancelled for 

purposes of mitigation shall be calculated based on the consumptive quantity of the water 

rights over the last five years of use.  Therefore, the cities’ intended use of this water right for 

mitigation is subject to an ACQ analysis. Figure 12 outlines the general steps applied to 

complete the ACQ analysis. 

 

Figure 12: Steps to Complete the ACQ Analysis 

 

 

 

The following sections provide calculations to determine the CIR and diversion quantity 

associated with the permitted portion of S2-00972CWRIS.  Table 5 includes summaries of 

both the permitted and un-permitted ACQ figures.   

Estimate of Crop Irrigation Requirement (CIR)  

The Washington Irrigation Guide (WIG) provides estimates of the crop irrigation requirement 

(CIR) associated with specific crop-types throughout the State of Washington.  CIR is 

measured in inches per acre and is a component in the estimation of the ACQ associated with 

a water right. CIR, or how much the crop consumes through irrigation,  added to the amount 

of water lost through evaporation in the irrigation process equals the ACQ of a water right 
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(ACQ = CIR + % Evaporation). The WIG includes estimates of CIR for the Olympia area.4  

The estimated CIR for pasture in the Olympia area is 16.47 inches per acre annually (Column 

A) as shown in Table 4.  Column B is calculated by dividing Column A by 12 to convert to 

AF/Acre.   

 

Table 4: Crop Irrigation Requirements 

                          

 

 

 

 

 

 

 

 

Adjustments to the CIR and Diversion Quantity 

Because the Jensen water right has stream flow and seasonal usage (i.e., withdrawals limited 

to May 1 through September 15) restrictions, the standard CIR figures need to be adjusted to 

reflect the restrictions.   

Stream flow restrictions were accounted for using daily flow data collected at USGS Gage 

12079000 on the Deschutes River, near Rainier, WA.  At certain times between May 1–Sept 

15, flows of the river (cfs) are much greater than the Jensen water right restriction, and when 

this is the case Mr. Jensen is allowed to pump.  At other times the river flows are much lower 

than the certificated limit and pumping is not allowed.   

Figure 13 shows daily discharge from May 1 – Sept 15 for 2008 and 2010.  In the case of 

2010, the flows of the river (blue line) never fell below the minimum flow standard set in the 

water right (red line).  Consequently, the full CIR would be applied.  In other years between 

2006-2009 (see Appendix C), the river discharge on certain days was less than the minimum 

                                                      

4  The WIG includes terminology similar to GUID-1210 and refers to the amount of water a crop consumes from 

irrigation as the Net Irrigation Requirement (NIR). This report will use the term CIR to mean either CIR or 

NIR. 

 
 

Month 

Column A Column B Column C 

Crop Irrigation 
Required (in/ac) 

Crop Irrigation 
Required (AF/ac) 

Total Farm Crop 
Irrigation Required (AF) 

January 0.00 0.00 0.00 

February 0.00 0.00 0.00 

March 0.00 0.00 0.00 

April 0.53 0.04 2.21 

May 2.36 0.20 9.83 

June 3.35 0.28 13.96 

July 4.97 0.41 20.71 

August 3.45 0.29 14.38 

September 1.81 0.15 7.54 

October 0.00 0.00 0.00 

November 0.00 0.00 0.00 

December 0.00 0.00 0.00 

Total 16.47 1.37 68.63 
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flow standard. On those days irrigation would not have been permitted.  A review of the 

graphs in Appendix C reveals that, of the years 2006 – 2009, the 2008 season contained the 

least number of days when irrigation would not have been permitted.  Thus, 2008 was 

selected as the 2
nd

 highest use year within the past five years and is averaged with 2010 in this 

analysis. 

 

Figure 13: Daily Flow Data  

  

To account for seasonal use restrictions, the CIR was adjusted to exclude periods that were 

not authorized under the water right.  Consequently, the April CIR was excluded and the 

September CIR was prorated to include only the first 15 days.  This in turn was adjusted for 

flow restrictions, when applicable. 

After accounting for flow restrictions (when applicable) and seasonal use restrictions 

identified in the water right, Table 5 displays the adjusted annual CIR values for the last five 

years of continuous use .  Using the adjusted 2008 and 2010 CIR values as the highest two 

years of diversion, the average adjusted CIR is 13.98 inches/acre, or 1.165 acre-feet/acre,  and 

will be used for the ACQ calculations.     

 

Table 5: Adjusted Crop Irrigation Requirement 2006-2010 

  2006 

(in/ac) 

2007 

(in/ac) 

2008 

(in/ac) 

2009 

(in/ac) 

2010 

(in/ac) 

May 0.23 0.00 2.36 1.90 2.36 

June 3.24 1.01 3.35 1.34 3.35 

July 4.17 4.97 4.97 2.57 4.97 

August 0.11 2.78 2.12 0.11 3.45 

September 0.00 0.00 0.12 0.36 0.91 

Adj. Annual CIR 7.75 8.76 12.92 6.28 15.04 
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Consumptive Use Calculation 

The purpose of this section is to provide an estimate of the ACQ to determine the quantity 

available to the cities from the Jensen water right. The analysis follows ACQ estimation 

procedures described in Ecology’s GUID-1210.  Specifically, this analysis focuses only on 

consumptive use associated with a crop’s  irrigation requirement (CIR)5 and losses from spray, 

wind, and canopy evaporation, also known as evaporative losses (%Evap).  Therefore, ACQ is 

equal to CIR + %Evap.     

For the purpose of this analysis, we assume the following 

 The estimated on-farm application efficiency is 65 percent (big gun).  

 The %Evap coefficient is 10 percent for big gun.  

Table 6 calculates the ACQ based on the assumptions provided above. The following provides 

a summary of calculations performed for each column listed in the table: 

 Column A: The average adjusted CIR (13.98 inches/acre) was converted to AF per 

acre. Calculation performed: Average adjusted CIR  12 

 Column B: Monthly diversion quantities are estimated based on the assumed big gun 

application efficiency and the CIR. Calculation performed: Column A  65 percent 

EA. 

 Column C: The EA consumed reflects the portion of irrigation efficiency that is 

consumptively used through evaporation that is in addition to the CIR. %Evaporated 

water consumed is based on the EA coefficient of 10 percent and the total diversion 

quantity. Calculation performed: Column B x 10 percent. 

 Column D: Total consumptive use is the sum of the CIR and EA and is reported as 

AF per acre. Calculation performed: Column A + Column C 

 Column E: Total farm ACQ use estimates the total consumptive use for authorized 

acres in the water right. Calculation performed: Column D x 50 acres. 

 

 

Table 6: Jensen Water Right Authorized Total Consumptive Use Estimate for Pasture 

                                                      

5  Water Resources Program Guidance Memo (GUID-1210) defines the Crop Irrigation Requirement as, “water 

supplied by irrigation to satisfy evapo-transpiration that is not provided by water stored in the soil and 

precipitation.” 

 Column A Column B Column C Column D Column E 

 

CIR 
(AF/Acre) 

Diversion 
Quantity 

(AF/Acre) 

%Evap Water 
Consumed 
(AF/Acre) 

Total 
Consumptive Use  

(AF/Acre) 

Total Farm 
Consumptive Use  

(AF) 

Permitted (50 ac) 1.165 1.792 0.179 1.344 67.21 
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Additional Consumptive Use 

Aerial photos indicate that a total of 104 acres was irrigated on the Jensen farm.  Of the 54 

acres not authorized under the Jensen water right, the calculated consumptive use based on an 

average adjusted CIR of 1.165 AF/acre would be 72.19 AFY.  Because this estimate is based 

on flow limitations used for calculating the consumptive use authorized under the Jensen water 

right, it is likely that up to 139.40 AFY was consumptively used on the Jensen farm in the last 

five years of continuous use.  However, it is recognized that the quantity available to the cities 

for mitigation purposes will be limited to use that was authorized under the water right. 

Future Use of Farm 

The Jensen’s have indicated that upon the sale of water right S2-00972WRIS to the cities, the 

river diversion will be removed and farming operations will rely exclusively on dairy waste for 

irrigation of pasture on the farm.    

Summary and Conclusion 

 

Based on WestWater’s evaluation of the Jensen water right and the supporting data and 

information presented in this report, it is WestWater’s opinion that: 

1. The water right has been continuously used for irrigating 50 permitted acres of 

pasture since the certificate was issued.  Another 54 acres of un-permitted pasture 

have also been irrigated with river water 

2. The primary method of irrigation is big gun sprinkler irrigation.  

3. The Deschutes River is the source of the irrigation water for the majority of the 

irrigation season, except when low river flows disallow pumping. 

4. The ACQ estimate of 67.21 AF represents a reasonable approximation for 

quantifying the consumptive use on the 50 permitted acres of Mr. Jensen’s pasture.  

Furthermore, the ACQ of 72.19 AF for the additional 54 acres of irrigated pasture is 

included to illustrate true withdrawal from the River and should be considered in the 

overall context of the cities’ mitigation proposals. 

5. Based on the CIR for pasture in the Olympia area, estimates for conveyance and 

irrigation efficiencies, and estimated total ACQ, the full quantity of 100 AF is 

consumed by the crop.  However, when the CIR is adjusted for unpermitted portion is 

taken out, a minimum of 67.21 AF would likely be available for mitigation. 
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Appendix B: The Distribution System 
 

Figure 5: Water Pump—Power Source (NEW) 

 

This pump engine has been the power source for pumping the irrigation water since the mid-1980s 

according to the landowners.  The engine is a 6-cylinder diesel producing about 75 horse power.  

 

Figure 6: Water Pump—Power Source (OLD) 

 

An old pump used until the mid-1980s to pump water from the river.    



  

 

Figure 7: The Big Gun Irrigation System 

 

The big-gun irrigation system has a 2-inch nozzle.  

 

Figure 8: Irrigating the Property 

 

 

 

 

 



  

Proof of Harvest  

 

Figure 9: Hay Barn and 2010 Harvested Grass Bales 

          

 

Figure 10: 2010 Harvested Grass Bales 

          

 

Figure 11: Irrigated Pasture 

         

 

 

 

 

A hay barn was built in 

1992 to house grass bales 

and a few pieces of 

equipment.   

 

 

Round bales grown on the 

property are wrapped and 

stored for winter forage.   

 

 

The irrigated portion of 

the property, looking west 

across the field, also 

serves as fall pasture 

ground for cows.     

 



  

Appendix C: Historical Flow Data USGS Gage 
12079000 Deschutes River near Rainier, WA 
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Appendix D: Jensen Water Right File 
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