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Purpose and Scope 

 
This report summarizes the due diligence conducted by WestWater Research for Water Right 

Certificate No. G2-26862GWRIS, held by Ron Smith of Yelm, Washington.  Additionally this 

report provides estimates for the historic and consumptive use of the selected water right.  The 

Cities of Olympia, Lacey, and Yelm (Cities) are proposing to purchase and formally cancel the 

water right as mitigation for modeled surface flow effects in the Deschutes River (Figure 1) 

associated with water right applications.  

 

Figure 1: The Cities of Olympia, Lacey and Yelm  
and the Deschutes Basin within the State of Washington 
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The scope of this report includes: 

 A summary of the water right and administrative history. 

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

 Supporting evidence and documents of historical use. 

 An analysis and estimate of the Smith water right consumptive use based on 

historical irrigation use. 

  



CONFIDENTIAL AND PRIVILEGED COMMUNICATION 
 

Page | 3  
 

 
 
Water Right Description 

 
The subject water right is a groundwater right certificate held by Ron Smith.  Mr. Smith 

currently resides on the property. The Place of Use (POU) for the water right is located in the 

Upper Deschutes Basin directly adjacent to the Deschutes River (Figure 2).   The point of 

diversion is from an unnamed artesian spring that flows continuously throughout the year and 

directly into the Deschutes River. Appendix A provides copies of the water right certificate and 

supporting documents.  

 

Figure 2:  Location of the Smith Water Right 
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Water Right Certificate No. G2-26862GWRIS Summary 

A summary of the Smith water right is provided below. 

 

Holder’s Name: Ron Smith 

Certificate No.: G2-26862GWRIS 

Source: Unnamed Spring 

Use: Irrigation of 135 Acres 

Period of Use: May 1 to October 1 

Quantity: 300 gallons per minute, 170 acre-feet per year 

Priority Date: February 18, 1986 

Point of Diversion: 
800 feet South of the Northwest corner of Section 29, T. 16 N., Range 2 
East W.M. 

Place of Use: 

The S ½ NW ¼ and that portion of the SW ¼ of Section 29, T. 16 N., R. 2 
E.W.M., lying North of the Deschutes River, and those portions of the S ½ 
NE ¼ and the South 500 feet of the N ½ NE ¼ of Section 30, T. 16 N., R. 
2 E.W.M., lying North of the Deschutes River and East of the Vail Road. 

Administrative History of the Smith Water Right 

 Ron Smith of Ron Smith Farms submitted an application to appropriate water for his 

property on February 18, 1986, for the purpose of irrigating 200 acres of farmland in 

the Deschutes Basin (WRIA 13).  

 From March 20
th
 to April 3

rd
, 1986, public notice was filed once per week for three 

weeks in the Nisqually Valley News. 

 On two separate occasions, July 8
th
 and October 20

th
, 1986, field examinations of Ron 

Smith’s irrigation system were conducted by Washington Department of Ecology 

(WDOE) staff. During these field visits, a well of 4 feet in diameter and approximately 

10 to 15 feet deep (constructed with a backhoe) was observed. A 30 hp electric motor 

powered a centrifugal pump that delivered water through a 6 inch mainline to 3 and 4 

inch diameter pipe with “at least 40 rainbird-type sprinkler heads”. It was also noted 

during these field visits that the acreage currently being irrigated was 135 acres and not 

the 200 acres originally requested under the application. In accordance with Chapter 

90.66 RCW, it was recommended that a permit be issued under the Family Farm Act. 

 On December 26, 1986, a permit was issued to Ron Smith for a groundwater right 

(artesian spring/infiltration gallery) for the diversion of 270 acre-feet per year 

(AF/year) with a maximum rate of 1,000 gallons per minute (gpm) for the irrigation of 

135 acres under the Family Farm Act. The permit granted Mr. Smith until December 1, 

1987, to complete the development of the project and have full operational use of the 

water. 
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 A letter was sent to Ecology on October 20, 1987, requesting an extension to complete 

revisions of the “well” as it was not operating properly. An extension was granted until 

December 1, 1988. 

 On January 6, 1989, a Proof to Appropriate Water form was completed by Ron Smith. 

Notes written after the document was submitted to WDOE (1/18/89 and 1/25/89) state 

that conversations with the farm hand, Patrick Johnson, conclude that the capacity of 

the pump could produce no more than 300 gpm rather than the 1,000 gpm as originally 

requested. Further, the WDOE noted that the Qa should also be reduced to 170 AF/year 

or 1 ¼ AF/acre, due to the pumping capacity limitations. 

 The certificate was issued to Ron Smith on January 31, 1989, in the amount of 170 AF 

for the irrigation of 135 acres with a maximum rate of 300 gpm. 

Evidence of Historical Use 

Historical water use on the property was based on multiple discussions with Ron Smith, 

through an affidavit provided by Ron Smith dated September 29, 2009, a revision to clarify his 

affidavit provided on January 20, 2010, a declaration from his current farmhand, Armando 

Morales, dated September 14, 2009, and a declaration from his next door neighbor, Gary 

Edwards, dated September 30, 2009 (Appendix B). Below is a discussion of Mr. Smith’s 

irrigation use and practices from 1986 to present. 

Mr. Smith’s grandfather purchased a 200-acre portion of the farm in 1908 after arriving from 

North Dakota. Shortly upon arriving, Mr. Smith’s grandfather purchased an adjacent 100 acres. 

The farm consists of eight tax lots with an old farm house, barn, chicken coops and 300 +/- 

acres. The family operated the farm raising shorthorn and Holstein milking cows. 

Mr. Smith was born in 1927 on the farm and helped his father on the farm as a young boy by 

raising chickens and lambs. Mr. Smith took over the farm when his father passed away in 1965. 

Mr. Smith maintained the cows but focused on increasing his egg and lamb business. At the 

peak of the business, the farm contained 75,000 laying hens. In the mid 1990s, the egg market 

dropped and Mr. Smith was forced to sell the chickens. 

In 1986, Mr. Smith applied for a water right to improve his feeding capacity to support the 

increasing number of lambs and cows on the property.  As described above, he was granted a 

water right permit for 1,000 gpm and 270 AF for the irrigation of 135 acres. Mr. Smith has 

several artesian springs that surface on the hill above his farm pasture. The springs flow into an 

outflow of Lawrence Lake and drain to the Deschutes River on the Southwest portion of Mr. 

Smith’s POU (Figure 3). 

Mr. Smith could not afford a pump that could produce a maximum flow rate of 1,000 gpm. 

Instead, he purchased a 300 gpm pump with an electric motor and utilized a backhoe to dig a 

well/infiltration gallery adjacent to the main spring at the source point (Figure 4, Photo A). A 

water right certificate was issued to Mr. Smith in 1989. Because of the reduction in his pump 
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capacity from 1,000 gpm to 300 gpm, Mr. Smith’s annual duty (Qa) was reduced from 270 

AF/year to 170 AF/year.1  

 

Figure 3:  Place of Use for Smith Water Right  

 

 

 

 

 

 

 

 

 

 

 

 

 

Mr. Smith utilized handlines connected to a six-inch aluminum mainline from the fixed 30 

horsepower pump and motor. The three and four-inch lateral handlines attached to the mainline 

were used to irrigate the ground utilizing up to 72 five-gallon per minute rainbird-type 

sprinklers. Pumping from the infiltration gallery became a problem as the pump and mainline 

would get continuously clogged with debris upwelling from the artesian spring. In an attempt to 

resolve the problem, Mr. Smith’s farmhand, John “Hutch” Hutchison purchased a diesel pump 

                                                      

1 Note: a 300 gpm pump can divert 202.89 AF/year within the irrigation season from May 1
st
 to October 1

st
.  The crop   

irrigation requirement (CIR) for pasture in the Olympia area based on the Washington Irrigation Guide (WIG) is 

15.94 inches/acre for pasture or 179.33 AF/year for Mr. Smith’s 135 irrigated pasture acres. 
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Smith Farms Water 

Use Timeline 

 

1986 

 

1989 

 

1997 

 

1998 

 

2002 

 

2005 

 

2006 

 

2007 

 

2008 

 

Application for 

Certificate #G2-26862 

submitted to WDOE 

Certificate issued for 

300 gpm and 170 

AF/yr 

Use of the electric 
motor ceased due to 

mainline clogging 

with debris 

Flood irrigation 

began and diesel 

pump purchased to 
irrigate directly from 

the spring with 

handlines 

Power meter 

removed at the 

request of Mr. Smith 

Pump broke and 

only minimal flood 
irrigation for 2002 

and 2003 seasons 

Mr. Smith’s long-

time farmhand, 

“Hutch” Hutchison , 
dies in the Summer 

of 2008 

No irrigation 

occurred 

Purchased two big 
guns and pumps and 

hired Armando 

Morales to irrigate 

before the 1998 irrigation season. Mr. Smith’s farmhand irrigated the 

property using surface (flood) irrigation on portions of the property and 

irrigated with handlines in other locations, diverting water directly from the 

spring downstream of the old infiltration gallery and original Point of 

Withdrawal (POW). Handlines were moved daily during the irrigation 

season with the laterals spaced 30 feet apart. Mr. Smith cannot remember 

how long it took his farmhands to cover the entire property utilizing 

handlines and up to 72 sprinkler heads and supplemented with flood 

irrigation. On average, irrigation began in early May to early June and 

continued through September, depending on seasonal weather patterns.  

In 2002 and 2003, the pump was not working and Hutch was only able to 

irrigate a small portion of the acreage through flood irrigation. An attempt 

was made to divert more water to cover more acreage, but the time required 

and topography of the POU did not allow for efficient irrigation. 

In 2005, Mr. Smith realized that he was being charged a base rate to have a 

meter in operation on the property. Mr. Smith requested that the Puget 

Sound Energy meter (Meter # Z072866864) be removed as he had not been 

using it since he began the diesel pump and flood irrigation operation in 

1998. 

In 2006, Mr. Smith’s main farmhand, Hutch, passed away unexpectedly. 

Mr. Smith did not have anyone to assist him with moving handlines. 

Irrigation stopped on the property for the remainder of the 2006 irrigation 

season and throughout the 2007 irrigation season, with the exception of 

some flood irrigation. In 2008, Mr. Smith hired a new farmhand, Armondo 

Morales, and purchased a reel and big gun and a gas-power motor to pump 

directly from the artesian spring directly down-gradient from the infiltration 

gallery. This strategy made it easier to irrigate with less manual labor. 

Mr. Smith’s new farmhand began using the new Honda GX270 gas motor 

and Monarch pump with 220 gpm capacity, and a Smith Irrigation 

Equipment Water Reel reel line (model no. ST200L/580), which carries 

580 feet of two-inch diameter hose. The two-inch line was attached to a 

Komet TwinMax big gun sprinkler with a one-inch nozzle (Figure 4, B, C, 

and D). Mr. Smith also used an additional John Deere diesel motor, a 256 

gpm NACD pump, an OCMIS reel with 1,148 feet of three-inch line, and 

big gun with two-inch nozzle (Figure 5, A, B, C, D). 

The NACD pump pulls water from the artesian spring using a six-inch 

suction hose and delivers water to the OCMIS water reel via a flexible five-
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inch diameter hose. The Monarch pump pulls water from the artesian spring with a three-inch 

hose and delivers water to the Water Reel via a three-inch diameter flexible hose. 

The larger OCMIS reel takes approximately 12 hours to complete one set and is pivoted each 

day, irrigating continuously for 24 hours a day during the height of the irrigation season. The 

smaller big gun and reel take around 8 hours to complete a set and is pivoted once per day. The 

combination of these two irrigation systems allows Mr. Smith to cover his entire 135-acre POU 

in seven days (Figure 6, A and B). 

 

Figure 4:  Photographs of the Smith Property and the Smaller Irrigation System 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo A 
Infiltration Gallery and old electric 

pump 
 

Photo B 
Honda GX 270 motor with 220gpm 

Monarch pump 

Photo C 
Smith irrigation Water Reel with 2 

inch diameter hose 
 

Photo D 

Komet TwinMax Big Gun Sprinkler  
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Figure 5:  Photographs of the Smith Property and the Larger Irrigation System 

 

 

 

 

 

 

 

Photo A 
John Deere diesel motor and NACD 

Pump with suction hose and delivery to 
Reel 

 

Photo B 
Close-up of the Pump limitations 

 

Photo C 
OCMIS Water Reel with 1,148 feet of 

three-inch hose 

 

Photo D 
Big Gun with two-inch nozzle irrigating 

NE portion of the 135 acre POU 
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Figure 6: Photographs of Irrigation Equipment in Operation During Field Visits 
on July 7th and July 22nd, 2009 

 

 

  

Photo A 
Big Gun on the NE Field irrigating pasture 

 

Photo B 
Big Gun on the central Field irrigating pasture 

with sheep herd 

 

Photo C 
Fresh-cut bails from 1

st
 cutting at the end 

of June 

 

Photo C 
Spring flowing into the Deschutes River 
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Water Use and Consumptive Use Analysis 

 

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. 

The Annual Consumptive Quantity Test will be applied for this report because Mr. Smith is 

selling his water right to the Cities for mitigation purposes. Annual Consumptive Quantity 

(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  

In the absence of detailed diversion or power records, WDOE has relied on consumption 

calculations based on estimated crop water requirements.3 Mr. Smith has not used the electric 

pump since 1997 and Puget Sound Energy (PSE) removed the meter in 2005. According to 

conversations with PSE representatives on September 15
th
, 2009, (Customer Service 

Representatives Vonnie and Pat) and on September 16
th
 (customer Service Representative 

Carrie at extension 4067), no meter records exist for meter #Z072866864. In addition, PSE 

does not have any power records previous to December 9, 2005 for any of Mr. Smith’s eight 

other meters currently in use.  

WestWater staff also collected and reviewed Mr. Smith’s fuel records from CHS, Inc. -  

Chehalis for the period between 2000 and 2009. Prior to 2000, Mr. Smith acquired his fuel 

from a company that is no longer in business. Based on our review, the data is inconclusive as 

the fuel purchased was used for the irrigation pumps as well as for all other farm equipment 

owned by Mr. Smith. While inconclusive, the records do show that fuel was purchased in 

volumes necessary to run the gas/diesel powered pumps. However, there is no feasible way of 

separating out the amount of fuel use for operating the pumps from that used to operate other 

farm machinery. Further, the diesel pump used on the property from 1998-2006 was sold and 

the make, model, pump size, capacity and average consumption rate is unknown.  

                                                      

2   RCW 90.03.380 
3     Water Resources Program Guidance Memo (GUID-1210): Determining Irrigation Efficiency and Consumptive 

Use. Draft Guidelines. Undated. Washington Department of Ecology. 
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When power records are absent, WDOE has calculated consumptive use based on the following 

factors4:  

 Consumptive plant use based on crop irrigation requirements. 

 Losses from evaporation.  

 Losses from deep percolation and surface runoff.   

Crop irrigation requirements (CIR) provided the Washington Irrigation Guide (WIG) and 

cropping acreage are used in this report to estimate plant consumptive use. In addition, 

consumptive losses from evaporation are estimated to derive the total consumptive quantity 

available for transfer.  

Crop Irrigation and On-Farm Diversion Requirement 

The first step in determining consumptive use for the Smith water right is to determine the on-

farm diversion requirements needed to fully satisfy crop irrigation needs.  This quantity is then 

compared to available water supplies in the unnamed springs that supply Mr. Smith with his 

irrigation source.  The following section provides a summary of the diversion and consumptive 

use calculations for the Smith water right.   

  The estimated CIR for pasture in the Smith water right is 15.94 inches from May 

through September annually.5 Average monthly CIR used in this analysis is presented 

in Table 1 below.   

 

Table 1: Monthly Crop Irrigation Requirement for Pasture (May-Sept) 

Month 
CIR  

(inches/acre) 

May 2.36 

June 3.35 

July 4.97 

August 3.45 

September 1.81 

Season 15.94 

  

Source:  Washington Irrigation Guide – Olympia Section 

 

                                                      

4  Water Resources Program Guidance Memo (GUID-1210): Determining Irrigation Efficiency and Consumptive 

Use. Draft Guidelines. Undated. Washington Department of Ecology. 

5  Olympia section of the Washington Irrigation Guide  
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 The total irrigated acreage served by the Smith water right is 135 acres.  The maximum 

allowed diversion is 300 gpm from May 1
st
 through October 1

st
. 

 On farm irrigation efficiency for big gun irrigation is assumed to be 65 percent, flood 

irrigation is assumed to be 50 percent, and handlines is assumed to be 75 percent.6  For 

the purposes of this analysis, 65 percent efficiency will be used, as a combination of 

big guns, handlines and flood irrigation have been used for irrigation on the property in 

the last five years. This is consistent with published estimates of irrigation efficiencies 

identified in the preliminary memo on determining irrigation efficiency and 

consumptive use issued by WDOE.7  Dividing the monthly crop irrigation requirement 

by the irrigation efficiency provides the monthly diversion requirement per acre.  Table 

2 provides the total crop irrigation and diversion requirement by month for the 135 

acres served by the Smith water right.8 

In total, during average water years, pasture on the 135 acres covered by the Smith water right 

requires 179.33 AF or 1.33 AF per acre to meet full crop water needs and achieve maximum 

yields.  Applying the conveyance and irrigation efficiencies listed above, a total of 275.88 AF 

(2.04 AF/acre) would need to be diverted from the artesian springs on Mr. Smith’s property to 

meet the total CIR.  This information is summarized in Table 2. 

 

Table 2: Total Crop Irrigation and Diversion Requirement by Month 

Month CIR (AF/Acre) 
Total Farm CIR  

(AF) 

Estimated Diversion 
Requirement 

(AF) 

May 0.20 26.55 40.85 

June 0.28 37.69 57.98 

July 0.41 55.91 86.02 

August 0.29 38.81 59.71 

September 0.15 20.36 31.33 

Season 1.331 179.33 275.88 

    

According to statements provided by Mr. Smith and his farmhand, Mr. Morales, the artesian 

springs have always provided sufficient flows to satisfy full irrigation needs. Mr. Smith also 

stated that he has never been regulated by WDOE to satisfy a senior irrigator’s irrigation 

requirement. WestWater was not able to acquire any private stream gage information for the 

artesian springs. The closest United States Geological Survey stream gage is located near 

                                                      

6  Irrigation efficiency is assumed to include on-farm application and conveyance losses. 

7     Water Resources Program Guidance Memo (GUID-1210): Determining Irrigation Efficiency and Consumptive 

Use. Draft Guidelines. Undated. Washington Department of Ecology. 

8  This analysis assumes that all water-righted acres are fully irrigated to the extent allowed. 
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Rainier, Washington, just downstream of Mr. Smith’s property on the Deschutes River. 

However, because Mr. Smith obtains his irrigation water from an independent source 

originating on Mr. Smith’s property and depositing into the Deschutes River, the stream gage 

in Rainier is not useful in calculating water availability. It is noted that Mr. Smith’s water right 

is the only diversion from the artesian springs. 

Mr. Smith also noted that he utilized up to 72 5-gallon per minute rain bird sprinklers to assist 

in irrigating his property from 1989 until 2006.9 To check the output surrounding this 

statement, a calculation can be used to determine the application amount produced by these 

sprinkler heads when all 72 heads were in operation. The calculation is as follows: 

H=QT/A 

Where Q = The flow rate in acre-inches/hr, or gallons per minute of the heads/450 

       T = The length/period of the application (hours/day) 

       A = Area irrigated (acres) 

Calculation # 1: If Mr. Smith had his sprinklers running 24 hours per day, then he would 

irrigate at a rate of 0.142 inches per acre per day,10 or approximately 4.40 inches per month. 

This calculation is for the irrigation of 135 acres. Mr. Smith could not have irrigated his entire 

POU of 135 acres with 72 rainbird sprinklers at once and has stated that his farmhands moved 

the irrigation pipe once per day.  

In conversations with irrigation equipment experts at Ernst Irrigation Supply in St. Paul, 

Oregon, they recommend 30 7.5-gallon per minute sprinklers per every 50 acres to cover an 

estimated ET during July and August of one to two inches of water per week (6.74 inches per 

month) for pasture, turf and alfalfa.11 

Calculation #2: Applying this same methodology from Ernst Irrigation to Mr. Smith’s older, 

pre-2007 irrigation system of handlines and flood irrigation, Mr. Smith could likely irrigate 

around 80 acres at one time utilizing the 72 5-gallon per minute sprinklers.12 Using the 

application formula above, Mr. Smith had the ability to divert around 0.24 inches per acre per 

                                                      

9 The number of sprinklers sold from Mr. Smith’s farm was confirmed by the farmer who purchased the irrigation 

equipment from Mr. Smith. 
10 H = [(360 gpm/450 gpm) x 24 hours]/135 acres = 0.142 inches/acre/day 
11 Conversation with Vic Schneider, Ernst Irrigation Supply, St. Paul, Oregon, January 15, 2010. 
12 To set up this ratio, WestWater utilized the flow rate of 30 7.5 gpm sprinklers (225 gpm) over the 50 acres and 

compared it to Mr. Smith’s 72 5-gpm sprinklers (360 gpm) to determine the number of acres Mr. Smith could 

feasibly irrigate. 
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day over the 80 acres.13 This would equate to 3.06 AF per acre of diversion capacity over the 

entire 153-day irrigation season if the sprinklers had the proper pump size and were operated 

24 hours per day and seven days per week.14 

Calculation #3: However, Mr. Smith irrigated 135 acres. Setting up another ratio to spread the 

use across the entire property and only irrigating 14.22 hours per day (based on the rotation of 

the sprinklers across the entire 135 acres), Mr. Smith would divert 0.142 inches per day, which 

is the same result as Calculation #1, above. 

Based on the rate of 0.142 inches per day, or 4.40 inches per month, Mr. Smith has the capacity 

and ability to divert enough water from his sprinklers alone to meet the full crop water needs in 

every month except July based on the WIG.15 Similarly, Mr. Smith’s maximum diversion 

capacity utilizing handlines is 360 gpm or 243.5 AF throughout the entire irrigation season. 

This is less than the estimated diversion requirement in Table 2 above. However, these 

calculations regarding both inches per acre and total AF above do not factor in any water 

diverted through the use of flood irrigation, which Mr. Smith employed in conjunction with his 

sprinkler application. WestWater does not have any method to measure or quantify the amount 

of water diverted from the ditches and used for flood irrigation in conjunction with sprinklers. 

Using the calculations above, we can estimate that approximately 15.87 acres would need to be 

irrigated using flood irrigation based on a diversion requirement of 2.04 AF per acre.16 It is 

plausible that 16 acres was irrigated through flood irrigation. This discussion shows that the 

limiting factor in Mr. Smith’s irrigation system is not the number of sprinkler heads he utilized 

on his farm, but remains with the pump capacity of his irrigation pump. 

The following subsections outline the methods and data used in this analysis to determine the 

validity of the Smith water right, and the mitigation quantity available to the Cities to offset 

predicted impacts from the Cities’ proposed diversions from various locations east of the 

Deschutes River.   

 

                                                      

13 H = [(360 gpm/450 gpm) x 24 hours]/80 acres = 0.24 inches/acre/day 
14 (0.24 inches/12) x 153 day irrigation season 
15 Pasture from the Olympia area in July requires 4.97 inches/acre 
16 (275.88AF diversion – 243.5 AF handline capacity)/2.04 AF/acre 
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Aerial Photograph Review 

Aerial photographs from 1986 through 2009 (Appendix C) are included in this report to support 

data collected from interviews with the landowners (Appendix B). WestWater staff collected 

aerial photos from 1986 through 2009 as they represent the most recent available 

documentation that irrigation use has continued on the property since the certificate was issued 

in 1989. Aerial photos were obtained from the U.S. Geological Survey (USGS), Washington 

Department of Transportation (WSDOT), Department of Natural Resources (DNR), and US 

Department of Agriculture (USDA). Below, Table 3 shows the year and source for each aerial 

photo in Appendix C. 

 

Table 3: Year and Source for Aerial Photos of the Smith Farm 

Year Source 

1986 WSDOT 

1989 WSDOT 

1993 DNR 

1996 DNR 

1999 DNR 

2004 USDA 

2005 USDA 

2006 USDA 

2009 USDA 

 

No other aerial photos were available in a public format. Aerial photos were reviewed using 

Google Earth but due to copyright laws, WestWater did not include them in this report. 

Overall, the aerial photographs support Smith’s claim that continuous farming and irrigation 

has occurred on the 135 acres since issuance of the water right.  
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Consumptive Use Calculation 

The final step in determining the total consumptive use is to account for the consumptive use 

efficiency and evaporative loss.  Based on direction from the WDOE’s GUID-1210, WDOE 

has considered evaporative losses to be considered as a consumptive use.  However, all deep 

percolation and runoff have generally been considered available for downstream use and, 

therefore, have not been counted toward estimates of consumptive quantity.  Consequently, this 

analysis focuses only on consumptive use associated with crop consumption, also known as 

Crop Irrigation Requirement (CIR), and losses from spray, wind, and canopy evaporation 

(%Evap).  Therefore, ACQ is equal to CIR + %Evap.     

According to 2005 WDOE draft guidelines, determining consumptive use accounts for the 

following: 

 If the estimated or calculated efficiency is equal to the average Application 

Efficiency (Ea), the consumptive portion and average return flow portion of the Ea 

can be based on published efficiency rates identified by WDOE.17 

For the purpose of this analysis, we assume the following: 

 The estimated on-farm application efficiency is 65 percent.  

 The %Evap consumed coefficient is 10 percent for this analysis.  

 The estimated Return Flow is 25 percent. 

Table 4 calculates the ACQ based on the assumptions above. The following provides a 

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

 Column A:  The CIR estimated in the WIG for pasture in the Olympia area.  

 Column B: The CIR is adjusted to reflect AF per acre. Calculation performed: 

Monthly CIR  12 

 Column C: Monthly diversion quantities are estimated based on the assumed hand 

line/flood or big gun application efficiency and the CIR. Calculation performed: 

Column B  65 percent EA.  

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

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

water consumed is based on the %Evap coefficient of 10 percent and the total 

diversion quantity. Calculation performed: Column C x 10 percent. 

                                                      

17  Water Resources Program Guidance Memo (GUID-1210): Determining Irrigation Efficiency and Consumptive 

Use. Draft Guidelines. Undated. Washington Department of Ecology. 
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 Column E: Total consumptive use is the sum of the CIR and %Evap and is 

reported as AF per acre. Calculation performed: Column B + Column D 

 Column F: Total farm ACQ use estimates the total consumptive use for all acres. 

Calculation performed: Column E x 135 acres. 

 

Table 4: Smith Water Right Total Consumptive Use Estimate* 

 
Column A Column B Column C Column D Column E Column F 

 

CIR 
(Inches/A) 

CIR  
(AF/A) 

Diversion 
Quantity 
(AF/A) 

%Evap 
Water 

Consumed 
(AF/A) 

Total 
Consumptive 

Use  
(AF/A) 

Total Farm 
Consumptive 

Use  
(AF) 

May 2.36 0.20 0.30 0.03 0.23 30.63 

June 3.35 0.28 0.43 0.04 0.32 43.49 

July 4.97 0.41 0.64 0.06 0.48 64.51 

August 3.45 0.29 0.44 0.04 0.33 44.78 

September 1.81 0.15 0.23 0.02 0.17 23.50 

Season 15.94 1.33 2.04 0.20 1.53 206.91 

Note: The estimated total ACQ that should be consumed and available for mitigation is 

206.91 AF annually.  

Based off of the calculations above, 206.91 AF of water would typically be consumed by 

pasture in the Olympia area from May through September under normal irrigation conditions. 

However, when the certificate for Mr. Smith’s water right was issued, only 170 AF was granted 

in the certificate as a maximum annual diversion quantity (Qa). This can be attributed partially 

to Mr. Smith not obtaining the proper sized pump to fit the rate originally applied for. When 

Mr. Smith purchased a 300 gpm pump to service his well, it could be argued that a more 

appropriate annual quantity on the water right would have been 202.90 AF/year.18 Instead, he 

was issued a water right for 135 acres, 170 AF/year, and at a rate of 300gpm.  

Mr. Smith now owns two pumps that have the capacity to withdraw 476 gpm or an estimated 

quantity of 2.10 AF/day or 321.93 AF over the 153-day irrigation season. Based on the 

historical irrigation practices and available evidence of use it is highly likely that Mr. Smith 

diverted more water than entitled under his water right to keep his pasture green throughout the 

irrigation season. Consequently, the consumptive use associated with the property was 

significantly higher based on Mr. Smith’s irrigation practices. Therefore, the proposed 

cancellation of the water right would reduce the historical use of water by 321.93 AF based on 

                                                      

18 300 gpm = 0.69 cfs x 1.983 AF/day x 153 days = 202.90 AF/year 
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the diversion current quantity and 206.91 AF based on the consumptive quantity. The proposed 

transfer would permanently relinquish the diversion and consumptive use of water on the 

property. Therefore, the Cities are requesting that the full quantity of the water right of 170 AF 

be credited toward its mitigation requirements in the Deschutes River through the cancellation 

of Mr. Smith’s water right. The requested quantity is less than the estimated diversion and 

consumptive use on the property and the benefit to the Deschutes River during the irrigation 

season will be much greater than the requested mitigation quantity.    
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Summary and Conclusion 

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

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

1. Water Right Certificate G2-26862GWRIS was issued for the irrigation of 135 acres 

and Mr. Smith applied water in a sufficient quantity to maintain his pasture. The 

pasture consumed a sufficient quantity of water as to maintain production over the 135 

acres. 

2. The water right has been continuously used for irrigating 135 acres of pasture since the 

certificate was issued. 

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

4. Based on the affidavit and declaration from Mr. Smith and Mr. Morales, flow is not a 

limiting factor in fully satisfying the Smith water right.  

5. The Smith artesian spring overflow is directly connected and adjacent to the Deschutes 

River.   

6. By cancelling Mr. Smith’s water right, flow into the Deschutes River from the 

unnamed artesian spring on Mr. Smith’s property will greatly increase.  

7. The ACQ estimate of 206.91 AF represents a reasonable approximation for quantifying 

the consumptive use on the 135 acres of Mr. Smith’s pasture.  

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

irrigation efficiencies, and estimated total ACQ, the full quantity of 170 AF is 

consumed by the crop and therefore available for mitigation.  

9. Cancellation of the full water right would return a minimum of 206.91 AF back to the 

Deschutes River. 

10. The Cities request that 170 AF per year be credited towards their mitigation 

responsibilities in the Deschutes Basin. 
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Appendix A:                                                                    
Summary of Water Right Certificate No.                       
G2-26862GWRIS 
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Appendix B:                                                                    
Affidavits and Declarations 
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Appendix C:                                                                    
Aerial Photographs 
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