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Abstract 
 

Water quality conditions in four irrigation waterways ï Granger Drain, Sulphur Creek 

Wasteway, Spring Creek Wasteway, and Snipes Creek Wasteway -- were assessed from 

1997 to 2008.  During summer months, because much of the water in the lower Yakima 

River consists of irrigation return flow, the quality of water in the waterways can strongly 

influence the quality of water in the river.  In previous studies, these four waterways were 

major contributors of total suspended solids to the Yakima River. Concentrations, loads, 

and yields and potential factors influencing their differences between years and between 

drainage areas were evaluated.  Constituents assessed included total suspended solids, 

turbidity, fecal coliform, total phosphorus, total Kjeldahl nitrogen, and nitrate+nitrite.   

 

Trends were significantly downward for discharge and concentrations of most 

constituents during the irrigation season in the four waterways.  The largest decreases in 

concentrations often occurred from 1997 to 2000.  Median loads and yields decreased 

significantly in most waterways.  Non-irrigation seasonal median concentrations and 

loads were variable between years and differences between years were inconsistent 

between waterways.  Half of the non-irrigation trend analyses found no trend and the 

other half were a mix of upward and downward trends.  As irrigation season 

concentrations declined, the relative importance (concentrations and loads) of the non-

irrigation season increased for several constituents.  Seasonal and temporal patterns in 

total Kjeldahl nitrogen concentrations generally were not similar to other constituents.   

 

Of the factors evaluated, the rapid decline in concentrations from 1997 to 2000 could best 

be explained by improved irrigation practices; however, the variability in water quality 

improvements between years did not correspond to the variability between years in 

publicly-funded irrigation improvements of $20,067,033 throughout the lower valley.  

Possible reasons for the lack of correspondence include an unknown amount of privately-

funded improvements that occurred during the same years. 

 

In response to decreased water supplies during two drought years and after a re-

regulation reservoir was installed to improve the efficiency of the Sunnyside Canal, total 

suspended solids concentrations decreased, nitrate+nitrate concentrations increased, and 

fecal coliform concentrations remained similar.  During drought and non-drought years, 

concentrations of total Kjeldahl nitrogen and total phosphorus remained comparable.  

After the re-regulation reservoir, concentrations of total Kjeldahl nitrogen increased and 

total phosphorus decreased or remained similar.     

 

Differences in water quality conditions between waterways during the non-irrigation 

seasons may have been related to differences in drainage basin characteristics and 

hydrology.  Lower yields during the non-irrigation seasons in Spring Creek Wasteway 

and Snipes Creek Wasteway compared to Granger Drain and Sulphur Creek Wasteway 

may have been influenced by the lack of urban areas, coarser drain substrate, more 

surficial basalt, and lower proportions of the watersheds under irrigation.  During the 

irrigation season, differences in water quality did not correspond as expected to 

differences in drainage area characteristics.  For example, Spring Creek Wasteway and 
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Granger Drain had similar yields of total phosphorus and total Kjeldahl nitrogen, despite 

significant differences in crop types, irrigation types, soils, and slopes. 

 

Median yields of fecal coliform, nutrients, and discharge were higher in Sulphur Creek 

Wasteway than the other waterways during the non-irrigation season, but when a site 

downstream of the City of Sunnyside was removed from consideration, concentrations of 

total suspended solids, fecal coliform, and total Kjeldahl nitrogen in Granger and Sulphur 

sub-drains became comparable.  In Sulphur Creek Wasteway, substantial deposition of 

particulate constituents during the non-irrigation season may result in increased 

concentrations during the irrigation season as the deposited particles become re-

suspended with increased discharge. 

 

Median yields of total suspended solids from the four waterways were similar to other 

watersheds in the arid West.  Estimated annual yields of nutrients tended to be high in 

Granger Drain and Sulphur Creek Wasteway and moderate-to-low in Spring Creek 

Wasteway and Snipes Creek Wasteway ï less than undeveloped watersheds in some 

years for total phosphorus.  State water quality criteria were frequently exceeded by 

varying degrees in all four waterways.  A 2002 water quality clean-up goal for turbidity 

was met in three of the four waterways.  

 

Determining the influence of these waterways on the Yakima River was not an objective 

of this monitoring program.  However, available data were reviewed to provide a broader 

context for the waterway data.  The pattern of load reductions of total suspended solids 

from these four waterways was similar to decreases in turbidity and loads of total 

suspended solids in the lower river.  Total phosphorus concentrations and loads in the 

lower river did not follow the same pattern as reductions in loads from the waterways but 

did generally decline.  The lower river consistently met water quality criteria for fecal 

coliform from 2000 to 2008 at the only site routinely monitored by the Department of 

Ecology; however, because that site is located many miles downstream of the waterways, 

its usefulness as an indicator of influence was limited.  Water temperatures in Spring 

Creek Wasteway and Snipes Creek Wasteway were cooler than the Yakima River during 

the summer and warmer during the winter; the amount of influence on the river was 

calculated to be slight. 

 

To continue improving water quality in these waterways, a better understanding of 

several influences may be beneficial, including: factors which result in generally better 

water quality in Snipes, factors influencing spatial variability in nitrate+nitrite 

concentrations, processes occurring in the urban areas, and the relationship between 

irrigation and non-irrigation season conditions. 
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Introduction  
 

Purpose of report, setting 

The Roza-Sunnyside Board of Joint Control (RSBOJC) was formed in 1996 to address 

overlapping responsibilities and concerns of two major irrigation water districts (the Roza 

Irrigation District and Sunnyside Division) in the lower Yakima Valley.  One of the joint 

concerns was responding to water quality issues in irrigation waterways.  In 1997, 

RSBOJC developed a water quality improvement program, established an in-house water 

quality laboratory, and began a long-term sampling program of irrigation waterways.  

This report summarizes the first 12 years of water quality data, from 1997 through 2008.  

The purposes of the report are to assess changes over the 12-year period, evaluate factors 

influencing water quality, and provide direction for future water quality improvement 

efforts. 

 

Agricultural production on the 464,000 acres of irrigated acres within the Yakima Basin 

in south-central Washington is annually worth $1.3 billion (Scott et al, 2004).  Irrigation 

water is provided by five major reservoirs in the Cascade Mountains.  The total capacity 

of the reservoirs, 1,065,400 acre-feet (ac-ft), provides 40% of the 2,490,755 ac-ft of the 

April to October water usersô entitlements (Economic and Engineering Services, Inc., 

2003); snowpack and precipitation in the Cascade Mountains supply most of the 

remainder.  The mean annual run-off of the Yakima River varies greatly;  for example, 

1.3 million ac-ft in 1977, the lowest water-year on record, and 4.4 million ac-ft in the 

abundant water year of 1999.  Diversions are equivalent to about 60% of the mean annual 

flow (Fuhrer et al, 2004).  The mean annual irrigation diversion from 1961 to 1990 was 

2.2 million ac-ft (USBR, 2002).  Mean annual streamflow from 1961 to 1985 was 2.6 

million ac-ft at Kiona (Rinella et al, 1992).  Irrigation waterways strongly influence water 

quality in the lower Yakima River because they contribute as much as 80 to 90% of the 

flow in the lower river during the summer (Morace et al, 1999). 

 

The lower Yakima Valley, south of Union Gap, is semi-arid with a mean annual 

precipitation of 6.8 inches (Western Regional Climate Center, 2009).  The three largest 

irrigation providers in the lower valley are the Sunnyside Division, Roza Irrigation 

District, and Wapato Irrigation Project (for irrigators within the Yakama Indian 

Reservation).  The Roza Irrigation District (Roza) serves 72,500 acres of junior water-

right holders at higher elevations on the north slopes of the valley.  The Sunnyside 

Division (Sunnyside) serves 99,244 acres of primarily senior water-right holders on the 

valley floor and lower slopes (figure 1).  Diverse crops are grown in both districts but in 

1995 tree fruits dominated the Roza and forage crops dominated the Sunnyside (CH2M 

Hill, 1998).  In 2002, Yakima County ranked first statewide for apple, milk, hop, and 

grape production and first nationally for apple and hop production (National Agricultural 

Statistical Service, 2002).  Roza diverts water from the Yakima River upstream of the 

City of Selah into a 94.8-mile canal; Sunnyside diverts near Parker into a 60-mile canal.  

Both canals end near Benton City.  From the canals, water is delivered through 709 miles 

of laterals to over 5,300 individual deliveries (CH2M Hill, 1998).  Diversions usually 

begin in March to prime the canal system and cease in mid-October.  On-farm deliveries 

typically begin in early April.   
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Figure 1.   Sunnyside 

Division and Roza 

Irrigation District 

juri sdictions. 

 
 
Water delivered to individual users is applied to crops and pastures primarily through 

sprinkler or furrow (known locally as rill) systems.  Water is transported off-farm 

primarily through evapotranspiration, surface run-off, and leaching past the rooting zone.  

An extensive network of drains returns non-consumed water to the river.   

 

Drains vary substantially in size.  Larger drains were designed and constructed in the 

early 1900ôs to intercept shallow groundwater to avoid loss of crop productivity due to 

wet or saline soils (Poe, 1961 and Rice, 2001).  Larger drains have discharges of roughly 

10-50 cubic feet per second (cfs), water depths of 1-4 feet, and receive water from 

thousands of acres.  Smaller drains have discharges of roughly 1-5 cfs, water depths of 

less than one foot, and receive water from hundreds of acres.   

  

Water availability  

The amount of irrigation water available for use by irrigators varies yearly dependent on 

the seniority of their water right and snowpack in the Cascade Mountains.  In 2001 and 

2005, low snowpacks resulted in decreased diversions (figure 2):  Roza received 38 and 

41% of their water allotment and Sunnyside received 85% for both years (personal 

communication, Don Schramm, Sunnyside Division, January 2009, and Wayne 

Sonnichsen, Roza Irrigation District, December 2008). 

 
Figure 2.   Daily mean discharge at canal diversions, USBR data, Mar ch to October 1997, 2001, 2005, 

and 2008. 
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Precipitation and air temperature 

Seasonal precipitation and mean air temperatures during the 12 years covered by this 

report did not vary widely between years.  The seasonal mean and maximum daily air 

temperatures varied no more than 3.5 degrees Fahrenheit between years.  The seasonal 

mean precipitation from 1997 to 2008 was 2.1 inches during the irrigation season and 5.1 

inches during the non-irrigation season.  Precipitation during the 1999 and 2002 irrigation 

seasons was roughly one inch below the mean and during 2004 was roughly one inch 

above the mean (figure 3).  Of the non-irrigation seasons, 2000 and 2004 had the least 

precipitation at 3.4 and 2.4 inches, respectively. 

 
 

 
Figure 3.   Mean and maximum seasonal air temperatures, 1997 to 2008 irrigation seasons, and 

seasonal precipitation, 1997 to 2008 irrigation and non-irrigation seasons. 

 
 
Water quality studies usually focus on irrigation water transport and its role in surface 

water quality rather than precipitation-driven processes because, in contrast to the 

minimal precipitation in the area, an average of 36 inches of irrigation water is needed by 

crops commonly grown (alfalfa, pasture, apples, cherries, grapes, hops, mint, and field 

corn) in the Sunnyside area (USDA, 1997).  Precipitation was evaluated in this report for 

the sake of thoroughness and because infrequent extreme events have influenced water 

quality in the past.   

 

Granger, Sulphur, Spring, and Snipes 

This report focuses on Granger Drain, Sulphur Creek Wasteway, Spring Creek 

Wasteway, and Snipes Creek Wasteway ï all of which were identified in 1995 as major 

contributors of suspended solids in the Department of Ecologyôs clean-up plan for the 

lower Yakima River (Joy and Patterson, 1997).  The estimated and measured 

contributions of suspended solids from smaller drains managed by RSBOJC were small 

in comparison to these four major waterways (Joy and Patterson, 1997, and Zuroske, 

2006).  For ease of reference, this report will refer to these four waterways as Granger, 

Sulphur, Spring, and Snipes.  The term ówaterwaysô is used throughout the report, except 

in the literature review, to refer to drains and wasteways. 

 

Sulphur, Spring, and Snipes all function as wasteways in addition to collecting irrigation 

return flows.  Wasteways return canal water to the river from routine canal operations 

(termed óoperational spillô) necessary to maintain water levels in different portions of the 

Air temperature and precipitation at Harrah, WA, USBR data.

Non-irrigation season years 

are named for the year in 

which the non-irrigation 

season began.  For example, 

the non-irrigation season year 

of 1997 refers to Oct. 19, 

1997 to March 31, 1998. 

Irrigation seasons (April 1 to 

Oct. 18) occur entirely within 

a calendar year.
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delivery system or during emergency situations such as breaks in the canal.  Snipes 

receives spills from the Roza Canal, Spring from the Sunnyside Canal, and Sulphur from 

both canals.  During the irrigation season, water in Sulphur, Spring and Snipes is a 

mixture of return flows, operational spill, and groundwater, while in Granger it is a 

mixture of return flows and groundwater.  In July 2005 a re-regulation reservoir was 

installed near Prosser which significantly reduced spills from the Sunnyside Canal into 

Spring in subsequent years.  During the non-irrigation season the waterways contain 

mostly groundwater.   

 

Waterway and drainage area characteristics were similar between Granger and Sulphur 

and between Spring and Snipes but not between Granger/Sulphur and Spring/Snipes.  

Romey and Cramer (2001) found the excavated drain channels of the Granger and 

Sulphur systems flowed through silt and sand deposits, with low gradients (0.3-0.4%) and 

were dominated by glides (65-68%) and mud substrate.  Further, Spring and Snipes, 

located in natural gullies, had gradients of 1%, flowed through basalt geology, and were 

dominated by riffles (68-75%).  Lastly, numerous beaver ponds were found in Snipes.  

Spring and Snipes converge into a single channel roughly 500 feet before entering the 

Yakima River.   

 

Spring and Snipes drainage areas had lower proportions of rill (furrow) irrigation, higher 

proportions of drip irrigation, and lower proportions of the entire drainage area under 

irrigation.  Crop types tended to be more similar than different, especially considering the 

high uncertainty in survey results:  three surveys of the Granger drainage area by 

different organizations found differences of up to 11% in a given crop within a four-year 

period (Zuroske, 2004). 

 
Table 1.   Drainage basin characteristics. 

 
The combined acres of these four drainage areas represent roughly 10% of the total acres 

and 34% of the irrigated acres within the lower Yakima Basin. 

D
ra

in
a
g

e

Ir
ri

g
a
te

d
 a

c
re

s

T
o

ta
l 
a
c
re

s

T
o

ta
l 
s
q

u
a
re

 m
il
e
s

%
 o

f 
to

ta
l 
a
c
re

s
 

u
n

d
e
r 

ir
ri

g
a
ti

o
n

D
o

m
in

a
n

t 
s
u

b
s
tr

a
te

 

in
 d

ra
in

 (
1
)

D
ra

in
 g

ra
d

ie
n

t 
(%

) 

(1
)

M
a
jo

r 
c
ro

p
s
 (

2
,4

)

D
o

m
in

a
n

t 
ir

ri
g

a
ti

o
n

 

s
y
s
te

m
 (

2
,4

)

S
o

il
s
 (

3
,4

)

Granger 26,100 39,600 62 66 Silt, 

sand

0.3 27% tree fruit, 

25% corn, 

19% pasture, 

11% grapes

54% sprinkler, 

41% rill,         

5% drip

90% silt loam (irrigated 

portion)

Sulphur 49,810 102,730 161 48 Silt, 

sand

0.3 25% pasture, 

23% grapes, 

17% tree fruit, 

11% corn

48% sprinkler, 

40% rill,         

3% drip

57% silt loam,  20% 

fine sandy loam 

(irrigated portion)

Spring 10,920 27,490 43 40 Gravel, 

cobble

0.9 87% high permeability 

deposits, 13% basalt

Snipes 5,620 22,200 35 25 Gravel, 

cobble

1.0 80% high permeability 

deposits, 20% basalt
Sources:  (1) Romey, 2001; (2) RSBOJC (unpublished data, 2000), (3) Smith, 2006; and (4) Zuroske, 2006.

51% sprinkler, 

29% rill,        

21% drip

33% grapes, 

27% tree fruit, 

17% pasture, 

14% hops
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Previous studies 

Past studies relating to water quality in irrigation waterways in the Yakima Basin have 

assessed general conditions, explored cause-and-effect relationships, identified fate and 

transport mechanisms, and evaluated changes over time.   

 

An early study by Carlile et al (1974) found the elevated suspended solid concentrations 

in surface waters were a result of eroding fields, not in-channel erosion.  They reported, 

canal waters ñé.often carry such a heavy sediment load that untreated water is unsuitable 

Portion of 

Snipes Creek 

Wasteway 

Portion of Spring 

Creek Wasteway Portion of Snipes 

Creek Wasteway 

Portion of Granger 

Drain  


