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Executive Summary  

The Kittitas Reclamation District received a Section 319 Grant to perform water 
quality monitoring, educational outreach, and installation of Best Management 
Practices (BMPs) from January of 2005 through December of 2007.  This report 
contains the results of these efforts and provides recommendations for future 
activities based on the data and experience gained during the grant period.  All 
the activities are suggested/required under CWA and ESA, and condoned by the 
Washington State Department of Ecology.  The direct purpose of the grant was 
to directly improve water quality through projects, indirectly improve water quality 
through education, and monitor the progress of the community in water clean-up 
endeavors. 

Activities performed under this grant were undertaken in Kittitas County, primarily 
a shrub-steppe habitat in the lower elevations to the south and east and primarily 
a Ponderosa habitat in the upper elevation common to the north and west parts 
of the county.  Education and outreach were performed throughout the entire 
period of the grant; BMPs were installed as weather permitted, and as potential 
projects were identified and approved; and monitoring occurred during the 
Months of April through October, the “critical period” as identified by Ecology, for 
each of the three years covered by the grant. 

Water quality parameters monitored included temperature, turbidity, Total 
Suspended Solids (TSS), flow, and occasionally fecal and E. coli bacteria 
concentrations.  Stream temperature looked to be directly related to weather and 
water depth.  Turbidity and TSS values trended downward during the three 
years, with an even greater decrease apparent when trend data from previous 
years was included.  Streamflow varied do the weather conditions and amount of 
water available for irrigation in the valley.  Fecal and E.coli samples were taken 
only in response to concerns about failing septic systems, with no positive 
failures discovered. 

Continuous turbidity monitoring is a relatively new technique, especially in this 
geographic area.  This method was used to investigate sources of turbidity in 
streams, canals, and wasteways, and proved especially valuable at the main 
SedimentTMDL turbidity compliance point for the Kittitas Valley. 

Technical assistance typically included site/field visits to homeowners’ properties.  
Potential BMP projects were discussed, and landowners were provided with 
written materials for future reference.  Possible funding was discussed, but the 
strings attached to 319 BMP funding in Washington State are too rigid to help 
most landowners.  Most of the landowners contacted did employ several of the 
techniques discussed, but used private funding instead of monetary assistance 
through the grant. 

Recommendations for future activities include continuation of outreach and 
monitoring.  Outreach to schools and environmental groups is gaining in 
importance and benefit, and monitoring is a major impetus for irrigators and other 
valley residents to examine and improve their streamside behaviors.
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Introduction to the Final Report 
This document constitutes the Kittitas Reclamation District’s (KRD) Interim 
Report prepared as a requirement of a federal Clean Water Act, Section 319 
Non-point Source Fund grant # G050073, administered through the Washington 
Department of Ecology. This report describes grant activities and water quality 
monitoring results for the three years covered by the grant—2005, 2006, 2007. 

This project assists Ecology in Best Management Practices (BMP) 
implementation and water quality monitoring for the Upper Yakima River Basin 
Suspended Sediment, Turbidity and Organo-chlorine Pesticide Total Maximum 
Daily Load (Cit. TMDL). The project encourages irrigation managers to improve 
the quality of agricultural return flows that eventually meet natural waters.  Water 
quality monitoring activities included irrigation delivery water, agricultural return 
flows and natural tributaries of the Yakima River in Kittitas County.  Data was 
collected for turbidity, total suspended solids and temperature. To a lesser 
degree, fecal and E. coli bacteria data were collected as well. Outreach and 
technical assistance to water purveyors and irrigators about water quality issues 
was also conducted in support of the grant goals.  

The Upper Yakima River Suspended Sediment, Turbidity and Organo-chlorine 
Pesticide TMDL was accepted by the US Environmental Protection Agency 
(EPA) in September 2002. This TMDL was prepared in response to CWA listings 
of Cherry Creek and two reaches of the Upper Yakima River for pesticide 
residues. There are additional 303(d) listings for the Upper Yakima River and its 
tributaries for fecal coliform, temperature, dissolved oxygen and flow. Previous 
water quality monitoring in Kittitas valley has been conducted by the Department 
of Ecology, KRD, Kittitas County Conservation District (KCCD) and Kittitas 
County Water Purveyors (KCWP)1 in coordination with KRD.  

The Kittitas Reclamation District (KRD) works in conjunction with the KCWP and 
KCCD to complete grant tasks. The grant project evaluated water quality on 
behalf of KRD, Cascade Irrigation District (CID), Ellensburg Water Company 
(EWC), Westside Irrigating Company (Westside) and other down-gradient water 
purveyors and water users. Outreach and technical assistance efforts were often 
coordinated with the KCCD.  Less effective attempts were made with the County 
Health Department. 

                                            

1 The Kittitas County Water Purveyors (KCWP) consists of representatives from the major 
irrigation districts/companies on a supervisory board overseeing a staff of two water quality 
specialists.  Staff is responsible for water quality monitoring, outreach to water users and 
landowners, and working with Ecology on local projects aimed at sustainable agriculture and 
productive wildlife habitat. 
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TASK 2:  Water Quality Monitoring 

Background 

The federal Clean Water Act of 1973 (CWA), as amended, seeks to bring bodies 
of water into compliance with water quality standards for designated beneficial 
uses, including human needs (e.g. drinking, recreation and aesthetics), as well 
as the needs of wildlife. Section 303(d) of the CWA requires listing of candidate 
bodies of water that do not meet established standards. Several waterbodies in 
Kittitas County are listed under past and current Section 303(d) lists as impaired 
and in need of a clean up plan (also known as a Total Maximum Daily Load or 
TMDL) to address water quality impairments. Water quality parameters of 
interest in the Upper Yakima River Basin based on the Section 303(d) list include 
temperature, pH, bacteria, organo-chlorine pesticides, nutrients, dissolved 
oxygen and in-stream flow. Other parameters of interest are total suspended 
sediment and turbidity (water clarity).  See Appendix A for Washington State’s 
water equality criteria for turbidity. 

In Washington State, the Department of Ecology (Ecology) is mandated to carry 
out CWA rules otherwise administered by the U.S. Environmental Protection 
Agency (EPA). Beginning in 1998, when Ecology published an evaluation report 
for a portion of the Yakima River local agencies became active participants in 
water quality improvements and monitoring. Suspended sediments, as estimated 
through total suspended solids (TSS in mg/l), and turbidity (in Nephelometric 
Turbidity Units, NTU) were measured, as were the pesticide DDT and its 
breakdown products. Ecology is now working in the Upper Yakima Basin 
implementing the Upper Yakima River Organo-chlorine, Suspended Sediment 
and Turbidity TMDL. Ecology is funding local efforts like this one to establish 
water quality data, track changes in water quality or otherwise support the 
implementation of water quality programs that seek to meet or exceed water 
quality standards. 

The Endangered Species Act of 1973 (ESA), seeks to protect threatened and 
endangered species and provide suitable habitat for wildlife so that listed species 
can survive and thrive. The different agencies implementing the ESA and CWA 
have identified agricultural practices as a key to both the impairment of waters 
and habitat, as well as to their improvement. In this report, ESA objectives are 
referenced along with intertwining CWA objectives. Addressing CWA and ESA 
issues concurrently benefits water quality management through streamlining 
habitat quality and quantity activities.  

Project Area  

The project area is comprised of Kittitas County on the eastern slope of the 
Cascade Mountain Range.  The upper Yakima River and its many tributaries 
stem from snowmelt and rain from the slopes of the Cascades. Approximately 
100,000 acres are irrigated in Kittitas County with this water.  A vicinity map is 
included in Figure 1. 
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Kittitas Valley is the portion in Figure 1 where the irrigated area expands out and 
away from the Yakima River.  The limited areas of the valley outside of the 
irrigated portion are predominantly shrub-steppe habitats.  On the north side of 
the valley, the shrub-steppe gives way to Ponderosa Pine-dominated forest.  As 
the elevation increases to the west, toward and beyond the three large reservoirs 
near Easton, the area is again forested with a predominance of Ponderosa Pine 
and other evergreen trees re-planted post-logging. 

The water quality monitoring study was cooperatively developed by KRD/KCWP 
with technical assistance from Ecology.  The goal of the study was to gather data 
to accurately evaluate water quality conditions and monitor progress made 
toward water quality standards in Kittitas County.  The completed evaluations 
assist irrigation entities and individual irrigators in making well-informed decisions 
that abide with current and upcoming water quality laws and guidelines.  
Understanding current conditions helps determine where Best Management 
Practices (BMPs) are in greatest need and drives the decision making process in 
determining which type of BMPs are best suited to particular agricultural and 
rural settings. 

Purpose 

The purpose of this grant is to educate local water purveyors and irrigators about 
water quality issues, timelines, and to support Ecology’s efforts in providing 
technical and financial assistance.  Sampling for fecal and E. coli bacteria, as 
well as turbidity and TSS, shows improvements accompanying implemented 
BMPs and identifies areas still in need of improvement.  Appendix A lists Water 
Quality Standards for Washington State, the minimum goal this grant is working 
toward. 

Turbidity and Total Suspended Solids 

The Upper Yakima River Organo-chlorine pesticide, Suspended Sediment and 
Turbidity TMDL (October, 2003) Ecology document cites excessive turbidity and 
total suspended solids (TSS) in our area. The TMDL also establishes a timeline 
for improvements.  The interim target was set for October 2006, by which time 
“the 90th percentile of the turbidity values collected at the mouths of the 
Teanaway River, Manastash Creek, Sorenson Creek at Fogarty Ditch, and 
Wilson Creek below Cherry Creek will not exceed 10 NTU over the 90th 
percentile background value established for the site.”  Further, the “90th 
percentile of the turbidity values collected at the Yakima River at Umtanum 
Creek… and the Yakima River at Harrison Bridge… will not exceed 10 NTU over 
the 90th percentile turbidity value of samples collected from the Yakima River at 
Nelson...”.  The final target is set for October 2011.  Three compliance points 
dare added, and a reduction from 10 to 5 NTU over background is called for in 
both the mainstem Yakima and the listed tributaries. 

Fixed Sites/Weekly Sites 

Eleven fixed sites (also referred to as weekly sampling sites) were sampled 
between 2005 and 2007 to determine turbidity and TSS trends geographically 
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and temporally.  By identifying areas of the valley prone to higher turbidity in 
return flows, education and assistance can be directed to areas which that will 
receive the highest benefit from improvements.  Fixed site sampling also helps 
water purveyors (irrigation districts) understand where problems are occurring in 
their systems so they can make improvements.   

Return Flows 

Surface return flows were sampled to establish correlations, if any, between crop 
types or land management and return flow turbidity.  Return flows were also 
sampled in support of the Kittitas County Water Purveyors Water Quality 
Compliance Policy (KCWP WQCP).   

Bacteria 

During the course of this grant, Ecology completed the process of writing the 
Wilson Creek Sub-basin Bacteria TMDL.  Bacteria samples were collected in 
2005 mainly with the hope of investigating the impacts of low or no irrigation on 
bacteria levels in waterbodies.  No bacteria samples were collected in 2006 or 
2007. 

Temperature 

Data was collected in anticipation of the upcoming Upper Yakima River Basin 
Temperature TMDL.  Water and air thermistors were situated throughout the 
county in coordination with Ecology and the Forest Service during all three years 
of the grant. The broad range of sites—from high elevation tributaries to the 
Yakima River at Umtanum—facilitated the temperature models developed/in 
development by the Department of Ecology. 

Methods 

All samples were gathered in accordance with an Ecology-approved Quality 
Assurance Project Plan (QAPP).  The plan was submitted to Ecology on 
February 25, 2005, with a beginning sampling date of April 6, 2005.  This gave 
Ecology nearly six weeks for review, although the QAPP guidelines on page six 
state that only two weeks is required. The seven month turn-around time resulted 
in performing only four out of the 30 sampling dates (13%) under an approved 
QAPP. Identical methods were employed before and after the QAPP was signed, 
however, and the data can and should be regarded as equally high in quality 
before and after September 28. 

The 2006 QAPP was submitted in March and signed in April.  The 2007 
Amendment to the 2005 and 2006 QAPP was submitted in January and signed in 
February of 2007.  These amendments consisted primarily of dates for the 
coming year, site changes based on Ecology’s need for us to sample some of 
their compliance points, and additional replicates and splits with Ecology and 
KCCD staff during the compliance year. 
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Turbidity and Total Suspended Solids 

Turbidity and TSS samples were taken using the USGS Integrated Sampling 
Method whenever possible.  Equipment was clean and samples were clearly 
labeled with time, date, site, and sampler’s initials. Samples were kept in a cooler 
at less than 4c, and delivered straight to the KCWP Water Quality Lab 
refrigerator.  Samples were analyzed on either the same day or the next day.  In 
no case were samples held longer than 24 hours before analysis. 

Flow 

Flow was calculated where possible during fixed site sampling using USGS 
methodology.  A Marsh-McBirney flow meter, calibrated at the factory prior to the 
irrigation season, was used for this purpose.  Staff gage heights were noted to 
facilitate generation, maintenance, and upgrading of rated charts.  

 

Bacteria 

Sterilized bacteria sample bottles were provided by the United States Bureau of 
Reclamation (USBR) Soils and Water Lab in Boise, Idaho.  Samples were 
gathered by removing the lids from the sterilized bottles without touching the 
inside of the lid or the exposed rim of the bottle and then, with the bottle either 
secured to a sampling rod or held by hand, the bottle was dipped upside down 
into the waterway, turned right side up to fill, then removed.  The water level was 
checked, the lid securely tightened, labels checked for accuracy, and finally the 
bottles were put into a cooler kept at or below 4°c .  Ice packs were removed at 
the KRD at the end of the day and replaced with new packs.  The cooler 
temperature was checked, and then shipped via UPS overnight delivery to the 
USBR lab. 

Temperature 

Water and air temperature were measured as part of our grant activities.  Tidbits 
and Stowaways were installed throughout the county.  NIST calibrated red liquid 
thermometers were used at each site during weekly sampling excursions. All 
temperature measurements were conducted following the protocol as described 
in the QAPP. 

Water 

Water temperature was measured with red liquid thermometers or 
Stowaway/TIDBIT thermistors.  The red liquid thermometers and the thermistors 
were checked for calibration prior to the each season using a NIST certified 
thermometer.   

Air 

Air temperature was recorded with either red liquid thermometers or Stowaway 
thermistors.  The red liquid thermometers and Stowaways were checked for 
calibration prior to the season using a NIST certified thermometer.  Air 
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temperature was always recorded in the shade and within the riparian area if 
possible. Lacking the presence of riparian shade, the thermometer was placed in 
the shade as close to the waterway as possible. 

Locations and Dates 

Figure 1 shows the geographic locations of weekly sampling activities.  Weekly 
site sampling locations were reviewed each year of the grant and adjusted as 
necessary to accurately gage water quality, to perform QA/QC with Ecology and 
Conservation District staff, to gather interim target data for Ecology, and for 
sampler safety.  Year-specific sites and dates are listed in tables 1-6.
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2005 Locations and Dates: 

Table 1 2005 sampling sites 

Site Names, 2005 YAV # 

WestSide Tailend YAV187 

Fogarty/Sorenson YAV188 

Naneum @ Fiorito YAV192 

Cherry above Wipple YAV193 

Wilson @ Canyon Rd YAV199 

Wipple above Cherry YAV304 

KRD Turbine Spill YAV305 

EWC Tailend Spill YAV320 

CID Tailend Spill YAV322 

Packwood Spill YAV344 

Wilson @ Woodhouse WOOD 

 

Table 2 2005 sampling dates 

2005 Sample Dates 

4/6/05 7/20/05 

4/13/05 7/27/05 

4/20/05 8/3/05 

4/27/05 8/10/05 

5/4/05 8/17/05 

5/11/05 8/24/05 

5/18/05 8/31/05 

5/25/05 9/7/05 

6/1/05 9/14/05 

6/8/05 9/21/05 

6/15/05 9/28/05 

6/22/05 10/5/05 

6/29/05 10/12/05 

7/6/05 10/19/05 

7/13/05 10/26/05 
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2006 Locations and Dates 
 

Table 3 2006 sampling sites 

Site Names, 2006 YAV # 

Manastash at Brown Rd YAV156 

Westside Tailend YAV187 

Fogarty/Sorenson YAV188 

Naneum @ Fiorito YAV192 

Cherry above Wipple YAV193 

Wilson @ Canyon Rd YAV199 

Wipple above Cherry YAV304 

KRD Turbine Spill YAV305 

EWC Tailend Spill YAV320 

CID Tailend Spill YAV322 

Wilson @ Woodhouse WOOD 

 

 

 Table 4 2006 sampling dates 

2006 Sample Dates 

4/4/06 7/25/06 

4/11/06 8/1/06 

4/18/06 8/8/06 

4/25/06 8/15/06 

5/2/06 8/22/06 

5/9/06 8/29/06 

5/16/06 9/5/06 

5/23/06 9/12/06 

5/30/06 9/19/06 

6/6/06 9/26/06 

6/13/06 10/3/06 

6/20/06 10/10/06 

6/27/06 10/17/06 

7/5/06 10/24/06 

7/11/06 10/31/06 

7/18/06  
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2007 Locations and Dates 
Table 5 2007 sampling sites 

Site Names, 2007 YAV # 

Westside Tailend YAV187 

Fogarty/Sorenson YAV188 

Naneum @ Naneum YAV191 

Naneum @ Fiorito YAV192 

Cherry above Wipple YAV193 

Wilson @ Canyon Rd YAV199 

Wipple above Cherry YAV304 

KRD Turbine Spill YAV305 

EWC Tailend Spill YAV320 

CID Tailend Spill YAV322 

Packwood Spill YAV344 

 

Table 6 2007 sampling dates 

2007 Sample Dates 

4/3/2007 7/24/2007 

4/10/2007 7/31/2007 

4/17/2007 8/8/2007 

4/24/2007 8/14/2007 

5/1/2007 8/21/2007 

5/9/2007 8/28/2007 

5/16/2007 9/5/2007 

5/22/2007 9/11/2007 

5/29/2007 9/18/2007 

6/5/2007 9/25/2007 

6/12/2007 10/2/2007 

6/19/2007 10/9/2007 

6/26/2007 10/16/2007 

7/3/2007 10/23/2007 

7/10/2007 10/31/2007 

7/17/2007  



 

Figure 1 Project Area/Map of weekly sampling sites 
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Results 

2005 Weekly Sampling Results 

Results for 2005 are shown on the following three graphs. 

Figure 2 2005 results: weekly sampling at creeks  
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Thirty weeks of once-weekly sampling of select creeks in the Kittitas Valley are 
depicted in Figure 2.  Cherry Creek above Wipple Wasteway was typically the 
dirtiest water sampled from streams each week.  Wilson Creek at Woodhouse 
Loop was generally the cleanest, and provided dilution effects for Cherry, 
Naneum and Wipple.  Wilson creek at Canyon Road contains all the water from 
the other creeks sampled, with the exception of Fogarty Sorenson.   
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Figure 3 2005 results: weekly sampling at irrigatio n tailend spills  
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Irrigation Tailends, or Tailend Spills, are located at the very end of an irrigation 
system.  Tailend spills are typically low flow, except during the spring season 
turn-on when the irrigation ditches are being flushed of winter accumulation of 
debris and sediment build-up.  Irrigation districts begin and conclude irrigation 
seasons on different dates, accounting for the gaps seen in the data.  Some 
tailends, such as Packwood Ditch, spill year-round due to groundwater and 
topography factors. 
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Figure 4 2005 results: weekly sampling at complianc e points 
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The approximate target established by the Sediment TMDL for 90th percentile 
NTU levels is equal to or less than 18.6 NTU.  In 2005, all three compliance 
points were under the 2006 target.  Wilson Creek had the highest turbidity level 
but still managed to meet/exceed the target.   

 

Table 7 90 th percentile turbidity values at compliance points A pril-October, 2005 

Site Description YAV# 2005 90th 
percentile (NTU) 

Approximate 2006 90 th 
percentile target (NTU) 

Fogarty/Sorenson YAV188 15.4 18.6 

Wilson @ Canyon Rd YAV199 16.8 18.6 

Packwood Spill YAV344 13.2 18.6 
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2006 Weekly Sampling Results 

 

Figure 5 2006 results: weekly sampling at creeks 
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As in 2005, Cherry Creek above Wipple Wasteway typically had the highest 
turbidity levels of the monitored streams.  All streams showed an increase in the 
2006 turbidity levels from their 2005 levels.  The Manastash at Brown Road site 
was added to assist Ecology with the compliance monitoring called for in the 
Sediment TMDL.   
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Figure 6 2006 results: weekly sampling at irrigatio n tailend spills 
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Irrigation Tailend Spills’ turbidity levels also increased in 2006 from their 2005 
levels.  CID was typically the highest NTU water sampled.  Gaps in the data at 
the beginning and ending of the season reflect the differing dates of season 
beginning and ending dates for the different districts. Gaps in the middle of the 
season reflect dates when no spill was coming from the district’s tailend spill. 



 Kittitas Reclamation District G#0500073 Final Report 16 

Figure 7 2006 results: weekly sampling at complianc e points 
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90th percentiles at each of the previously sampled compliance points were higher 
in 2006 than in 2005.  Manastash Creek at Brown Road was not sampled the 
previous year.  Three of the four sites met the approximate 2006 90th percentile 
target.  Wilson Creek at Canyon Road was the only site that did not. 

Table 8 2006 compliance points’ actual and target 9 0th percentiles 

Site Description  YAV# 
2006 90th 
percentile 

(NTU) 

Approximate 2006 90 th 
percentile target (NTU)  

Manastash at Brown Road YAV156 11.0 18.6 

Fogarty/Sorenson YAV188 15.0 18.6 

Wilson @ Canyon Rd YAV199 23.3 18.6 

Packwood Spill YAV344 17.2 18.6 
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2007 Weekly Sampling Results 

Figure 8 2007 results: weekly sampling at streams 

Stream Turbidity, 2007
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Stream turbidity levels in 2007 were much lower than in 2006.  No stream 
turbidity level exceeded 24 NTU throughout the season.  Cherry Creek above 
Wipple Wasteway continued to be the dirtiest waterway. Naneum Creek at 
Naneum Road was added this year as a background site for comparing the 
turbidity of the water leaving the valley with the turbidity of the water entering into 
it. 
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Figure 9 2007 results: weekly sampling at irrigatio n tailend spills 
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Four out of six irrigation tailend spills were lower in 2007 than in 2006, with 
Cascade Irrigation District continuing to be the dirtiest.  The spikes at the end of 
the year in Packwood Ditch were caused by waterfowl along the length of the 
irrigation canal churning up the water to find edible weeds and bugs from the 
canal bottom.   
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Figure 10 2007 results: weekly sampling at complian ce points 
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2007 Sediment TMDL compliance sites tended to be cleaner than they were in 
2006.  One site is extremely close to already meeting the 2011 final target 
established in the Sediment TMDL.  Packwood Tailend Spill, with the removal of 
the influence of the waterfowl, has a 90th percentile of 13.0 NTU.  Fogarty 
/Sorenson had the highest spikes, with the exception of the waterfowl in 
Packwood at the end of the season.  Fogarty/Sorenson also had a slightly higher 
90th percentile for the year than did Wilson Creek at Canyon Road.  This is a 
reverse of the 2006 results. 

Table 9 90 th percentile turbidity values at compliance points A pril-October, 2007 

Site Description  YAV# 2007 90th 
percentile (NTU)  

Approximate 2011 90 th 
percentile target (NTU)  Fogarty/Sorenson YAV188 16.0 13.2 

Wilson @ Canyon Rd YAV199 15.1 13.2 

Packwood Spill YAV344 15.0 13.2 

Packwood Spill w/o ducks YAV344 13.0 13.2 
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Turbidity trends at weekly sampling sites  

Streams 

Figure 11 Turbidity trend at Upper Naneum Creek, 19 99-2007 

Upper Naneum background site trend 1999-2007
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The background site for the tributaries draining to the Yakima River is at/near the 
end of the county road along Naneum Creek.  Turbidity levels at this site are 
flashy, but maintain a consistent, low turbidity level, typically around 5 NTU.  This 
site was not sampled in 2005 so there is no data point for that year. 
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Figure 12 Turbidity trend of Naneum Creek at Fiorit o Ponds, 1999-2007 

Naneum Creek at Fiorito Ponds
Trend 1999-2007
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Naneum Creek at the lower end of the valley flows alongside Fiorito Ponds, 
remnant borrow pits for the I-87 and I-90 freeways in that area.  The creek is 
separated from the ponds by a dirt road and a heavily-used, narrow riparian area.  
Significant turbidity reductions are indicated by the trend lines, despite a post-
drought peak of the 90th percentile of 25 NTU in 2006. 
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Figure 13 Turbidity trend of Cherry Creek above Wip ple Wasteway, 1999-2007 

Cherry Creek above Wipple Wasteway
Trend 1999-2007
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Both the 90th percentile and the mean are steadily decreasing at the Cherry 
Creek site.  The median has also decreased by 5 NTU over the nine year period.  
These reductions are remarkable considering the 68 NTU 90th percentile in post-
drought 2002 and 40 NTU 90th percentile in 2006.   
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Figure 14 Turbidity trend of Wipple Wasteway above Cherry Creek, 1999-2007 

Wipple Wasteway above Cherry Creek Trend
 1999-2007
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Since 1999, Wipple Wasteway has typically had a 90th percentile between 15 and 
30 NTU.  2002 is the exception, with a post drought 90th percentile of 76 NTU.  
The trend for 90th percentiles is steadily decreasing, although that decrease 
averages to about 1 NTU per year. 
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Irrigation Tailends 

Figure 15 Turbidity trend of Cascade Irrigation Dis trict’s tailend spills, 2000-2007 
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Cascade Irrigation District’s tailend spill exhibits the most extreme reduction in 
90th percentiles for turbidity.  Even with the exclusion of 2000’s 132 NTU 90th 
percentile, more than 75 NTU over the next highest 90th percentile, a dramatic 
decline is visible.   
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Figure 16 Turbidity trend of Ellensburg Water Compa ny’s tailend spills, 2000-2007 

EWC Tailend Spill Trend 2000-2007
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90th percentile turbidity levels at Ellensburg Water Company’s tailend spill also 
decreased over the past eight years.  The mean and median are at nearly 
identical slopes as the 90th percentile.  In 2000 and 2004 EWC had a 90th 
percentile of 27 NTU.  The lowest 90th percentile since 2000 was 11 NTU in 
2001.  
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Figure 17 Turbidity trend of Kittitas Reclamation D istrict’s tailend spills, 2000-2007 

KRD Tailend Spill Trend 2000-2007
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The highest 90th percentile in the past eight years for the Kittitas Reclamation 
District’s tailend spill was 23 NTU in 2000.  The lowest was 11 NTU in 2004.  No 
90th percentile was over 15 NTU since 2003. 
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Figure 18 Turbidity trend of WestSide Irrigation Di strict’s tailend spills, 2000-2007 

West Side Tailend 
Trend 2000-2007
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WestSide Irrigation District’s tailend spill is typically quite clean.  The highest 90th 
percentile over the past eight years was 17 NTU in 2006.  75% of the 90th 
percentiles since sampling began in 2000 were under 15 NTU, and 25% were 
under 10 NTU. 
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Compliance Points  

Figure 19 Turbidity trend of Fogarty/Sorenson Ditch , 1999-2007 

Fogarty/Sorenson Trend 1999-2007
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Fogarty/Sorenson had two years with abnormally high 90th percentiles.  2002 had 
a 90th percentile of 35 NTU, and 2003 had a 90th percentile of 28 NTU.  The 
median and mean for 2002 were only slightly elevated, and in 2003 the median 
and mean were nearly at or below the trend line. The lowest 90th percentile 
during the seven years sampled occurred in 2004, with a 13 NTU 90th percentile. 
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Figure 20 Turbidity trend of Packwood Ditch’s taile nd spills, 1999-2007 

Packwood Tailend Spill Trend 1999-2007
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Packwood Ditch tailend spill shows an increasing trend for 90th percentile and 
mean, but a decreasing median.  Packwood was not sampled in either 2000 or 
2001.  The highest 90th percentile occurred in 2002 with a 20 NTU 90th 
percentile.  All but two of the 90th percentiles were at or below 15 NTU. 
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Figure 21 Turbidity trend of Wilson Creek at Canyon  Road, 1999-2007 

Wilson Creek at Canyon Road Trend 1999-2007
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Converse to Packwood, Wilson Creek at Canyon Road displays a decreasing 
90th percentile and mean, but a slightly increasing median.  Wilson’s lowest 90th 
percentile occurred in 2001 with 11 NTU, followed by a 30 NTU 90th percentile in 
2002.  Four of the nine years sampled had a 90th percentile of 17 NTU, and one 
had a 15 NTU 90th percentile.  A separate set of four years had a median of 11 
NTU. 

Figure 22 Compliance points’ 90 th Percentiles in 2007 
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Turbidity Sensor Results 

Figure 23 shows a typical foray into the field to check up on a continuous turbidity 
monitoring site.  Included in  the photo, from front to back, are the old battery, 
laptop computer in a heavy-duty case that also contains the field notebook, fresh 
battery, datalogger in a Ziploc bag, and buried instrument (ammo) box.  The long 
white cord is used to download data from the logger to the laptop computer, and 
the small brown cords connect the battery to the logger to supply power to both 
the logger and the sensor.  The sensor is in the water another ten feet beyond 
the buried ammo box.  

Figure 23 Turbidity sensor field equipment  

 

 

Figure 24 contains turbidity results from five of the six main tributaries to Wipple 
Wasteway, along with Wipple 8.43, the tailend of Wipple Wasteway.  The sixth 
main tributary to Wipple, Cascade Irrigation District Tailend Spill, does not have 
continuous monitoring data but is instead represented by weekly sampling results 
connected by a line.  In late May and early June the logger at 8.43 was 
malfunctioning, so weekly sampling results have been included in that segment 
of the graph.  The uppermost line, in pale blue, depicts the flow of Wipple 
Wasteway at 8.43.   

Figure 25 illustrates approximately one year’s worth of continuous turbidity 
monitoring on Wilson Creek at Canyon Road.  The green diamonds are normal 
weekly sampling results superimposed over the logger data.  Logger data from 
January through March and in November is outside of the critical period 
established by Ecology, but depicts turbidity events outside of the irrigation 
season.
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Figure 24 Results of Wipple Wasteway continuous mon itoring turbidity study 

Turbidity, Precipitation, and Flow for Wipple Waste way April-October 2007 
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Figure 25 Results of Wilson Creek at Canyon Road co ntinuous turbidity monitoring project 

Turbidity, Precipitation & Flow for Wilson Creek at  Canyon Road in 2007  
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Temperature Results 

Figure 26 Temporal/Spatial temperature results of N aneum Creek, 2005 

Naneum Creek Temperature April-October, 2005
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Five sites along Naneum Creek were selected for the 2005 temperature survey.  
The background site, at the end of Naneum Road, was always the coolest. 
Naneum Creek at Brickmill Road, the first site downstream of the background 
site, was nearly always the next coolest, until approximately the end of August.  
Naneum Creek at Fiorito Ponds is the furthest downstream site, but was 
frequently cooler than above the Ellensburg Water Company (EWC) crossing or 
at Tjossem Road.  At both the EWC and Tjossem Road sites, the water is quite 
shallow and consists nearly entirely of surface return flows from irrigated fields. 
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Figure 27 Temporal/Spatial temperature results of N aneum Creek, 2006 

Naneum Creek 7 day average daily maximum temperatur e profile, 2006
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In 2006, we had more time for data analysis and we were able to calculate seven 
day average daily maximum (7DADMax) temperatures instead of 24 hour 
averages.  Note, too, that this graph includes air temperature, the upper dashed 
line on the graph.  A strong correlation between air and water temperatures is 
evident.  In fact, at no time does the water temperature exceed the 7DADMax 

when the air temperature average is below 22�r Celsius.   

As in 2005, the background site at Naneum Road has the coolest temperatures 
and Naneum Creek at Fiorito Ponds is the frequently the next coolest.  The sites 

in between are usually, but not always, warmer, with approximately 5�r Celsius 
difference between the site at Fiorito and the in-between sites.  The difference 
between the warmest and coolest readings is slightly higher, approximately 6 or 

7�r Celsius. 
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Figure 28 Temporal/Spatial temperature results of N aneum Creek, 2007 

Naneum Creek Temperature Profile, 2007 
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The 2007 Naneum Creek temperature profile is again a 24 hour average.  The 
difference between the maximum and minimum temperatures is slightly smaller, 

with an average of approximately 5�r Celsius. 
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Figure 29  Temperature of monitoring sites along th e Yakima River in 2007 

Yakima River 7 day average daily maximum temperatur e 
(7DADMax), 2007
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Discussion 

Weekly Sampling Results 

While turbidity inputs to water bodies in Kittitas Valley are varied in source type 
and source location, nearly all the turbidity is channeled to a single location—
Wilson Creek at Canyon Road.  Wilson Creek subsequently flows into the 
Yakima River, a salmonid bearing habitat.  Protection requires two steps: first, 
the identification of sediment sources and locales; and second, prevention of the 
pollution through improved management and/or BMP installation.  Task 2 of this 
grant focused on the first step, and Tasks 3 and 4 focused on the second step. 

2005 

Figures 2-4 of this report show turbidity levels for the waterways sampled weekly 
in 2005.  Cherry Creek, Cascade Irrigation District, and Wilson Creek at Canyon 
Road had the highest turbidity levels of their three respective graphs.   

Cherry Creek is deeply incised, about ten to fifteen feet below the surrounding 
landscape at our sampling site, and runs through thick clay and loose loam soils.  
There is little or no sinuosity to the creek and little can be done by contiguous 
landowners to prevent further continuous erosion.  Any improvements to stream 
quality will have to be made by upstream landowners whose impact may be 
negligible by the time the water runs through the friable downstream soils. 

Cascade Irrigation District’s Canal typically carries the highest sediment load of 
any of the major irrigation districts.  This is partly due to the quality of the water it 
picks up in the form of return flows from upgradient water users.  Another factor 
is the mechanical removal of aquatic plant growth used by the district.  To avoid 
the use of chemicals and the NPDES permitting that accompanies the process of 
chemical application, CID has been experimenting with removal of pondweeds 
using a special swather attached to a backhoe.  The swather runs along the 
bottom of the canal, nipping the weeds off near the basal formation.  The plants 
then flow downstream where they are removed from the canal by means of a 
conveyor belt.  While this method reduces chemical applications, it does increase 
turbidity levels and accompanying pollutants in the water.  Chemicals are still 
required for treatment of algae as the mechanical apparatus is incapable of 
removing algae from the waterway. 

Wilson Creek at Canyon Road essentially receives all water from the north and 
east of the Yakima River in the Kittitas Valley.  Irrigation districts’ tailend spills, 
field and pasture tailend spills, debris from construction or roadwork, and 
Ellensburg and Kittitas stormwater drains contribute to the accumulation of 
sediment at this site.  Turbidity levels spike toward the end of October as less 
irrigation water is available to dilute the still-sediment-laden Cherry Creek water. 

2006 

2006 was a post-drought year, and an interim compliance target year for the 
sediment TMDL.  Because turbidity levels increase rather significantly following a 
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drought, there was concern about the ability of the compliance sites to meet their 
2006 compliance targets. 

As it turned out, 90th percentile values at two of the three previously sampled 
sites did increase.  Wilson Creek at Canyon Road increased from 16.8 to 23.3 
NTU.  Packwood Spill increased from 13.2 to 17.2 NTU.  Fogarty/Sorenson, on 
the other hand, decreased slightly from 15.4 to 15.0 NTU.  Manastash Creek at 
Brown Road had not been sampled in the past few years, but had a low 11.0 
NTU.   

In spite of the increase in 90th percentile turbidity levels, all the sites did meet the 
approximate 2006 90th percentile target.  At this time it is unknown whether they 
met the actual 90th percentile, and will not be known until Ecology finishes its 
review of the data. 

The fact that 90th percentiles did not increase as significantly as they have in the 
past shows that increased awareness of potential problems likely helped 
prevent/resolve many of the problems associated with post-drought years.  For 
instance, in a drought year less water is transported down junior water rights 
holders’ canals.  Therefore, sediment falls out of the water and remains in the 
water delivery system throughout the winter instead of leaving the system 
through water deliveries or spills.  Also, fields remaining fallow through the 
growing season are sometimes replanted in the fall with either a new market crop 
or a green fertilizer such as clover.  The new seedings require watering, which 
requires transporting water over bare (seeded) soil.  Return flows off newly-
seeded fields carry an increased potential for high turbidity levels than do flows 
off established crops.  Increased use of Polyacrylamide, more commonly referred 
to as PAM, can decrease soil loss off fields.  More intensive management of 
return flows can also stem turbidity levels. 

2007 

In 2007, the final year of sampling under this grant, the 90th percentile turbidity 
values decreased at every stream we sampled.  We anticipated that this would 
be the case since 2006 was a normal water year (not a drought year), and were 
happy to see our expectations met. 

2007 results for irrigation district tailend spills did not show as much improvement 
as the streams.  Ellensburg Water Company and WestSide Irrigation reduced 
their 90th percentile turbidity results from the previous year, and the Kittitas 
Reclamation District tailend spill 90th percentile nominally increased by 
approximately 1 NTU.  Cascade Irrigation District’s (CID) tailend spill increased 
more dramatically, by about 7 NTU. 

Primary factors relating to the quality of water at CID’s tailend are: 1) the quality 
of the return flows from fields above CID; 2) CID’s use of mechanical vegetation 
removal; and 3) effectiveness of the settling reach at the end of CID’s canal.  The 
first two factors are not likely to have contributed to this increase in turbidity 
levels in 2007.  In fact,  return flows from fields above the CID, dependent on 
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KRD delivery water, were likely much cleaner in 2007 than in 2006 (due to the 
2005 drought). The third factor, then, is likely to have had the highest impact.   

The last mile of CID’s canal was widened in 2003 to reduce the rate of flow and a 
check structure was installed to “pond” the water, resulting in cleaner tailend 
spills.  Figures 30 and 31 were taken during and after the canal widening.   

Figure 30 Upstream side of CID’s tailend 
check structure 

  

In Figure 32, the boards are in place 
in the check structure, effectively 
ponding the water upstream.  
Throughout the 2007 sampling 
season, the boards were not in 
place, resulting in a less effective 
settling reach.  New construction has 
occurred below this section of the 
canal since the installation of the 
settling reach, especially below the 
hairpin turn off-frame of Figure 31 to 
the upper right.  The pressure from 
the ponded water is more likely to 
break through the canal wall and 
flood the newly built homes below, 
and so the canal was seldom 
ponded in 2007.   

Figure 31 Looking upstream from CID’s 
check structure 

 

Figure 32  CID’s check structure in 
operation (“boards are in”) 

TMDL compliance point turbidity data yielded very positive results.  2007 was not 
a compliance target year, but comparing our results to targets is useful for 
discussing progress.  The 90th percentile NTU values at Wilson Creek at Canyon 
Road decreased from the previous year, and Fogarty/Sorenson increased by 1 
NTU.  All three sites are below the 2006 compliance target, and are less than 3 
NTU over the TMDL’s final target set for 2011.  The law of diminishing returns 
applies to water cleanup activities, but it is reasonable to expect that turbidity 
levels could decrease to below TMDL targets by 2011 as long as water 
purveyors and water users continue to strive toward that goal.  
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Trends Discussion 

Trends of the 90th percentile NTU are very useful to track the long-term progress 
resulting from the commitment of local groups, agencies, and individuals. Every 
site monitored between 2005 and 2007 exhibited a downward trend with the 
exception of the Upper Naneum Creek background site and Packwood’s tailend 
spill.  Both sites’ median and Naneum’s mean NTU exhibit a minor decline, 
however, and both sites met the 2006 TMDL target and will likely meet the 2011 
target as well. 

At Packwood Spill, waterfowl accounted for the increased 90th percentile and 
median NTU increase in 2007.  Geography and location preclude the canal from 
fully draining after water has been “turned off” for the season.  Various aquatic 
plants thrive in the very slow-flowing water, particularly Lemnaceae, more 
commonly known as duckweed.  Ducks thrive in the canal on the duckweed and 
sediments they stir up from the shallow bottom of the canal just above the tailend 
spill.  There are no BMPs that can be implemented at this site to reduce the 
impact of the birds. 

At Naneum Creek at the end of Naneum Road (background site for water quality 
standards in our valley), the increase in turbidity seen in 2007 is due to increased 
logging and power line maintenance/repair traffic.  While the effects of the 
activities are inside the sampling area, the causes are outside of our realm.   

Continuous Turbidity Monitoring Discussion 

Continuous turbidity monitoring via turbidity sensors installed in various 
waterbodies collecting data that is then stored in dataloggers proved itself in 
previous years to be a viable method of data collection.  Whereas a discrete 
sample taken on a weekly or biweekly basis provides a single data point, 
continuous monitoring presents information on turbidity event duration, peak 
turbidity level, and frequency of events.  Continuous monitoring is more 
expensive than discrete sampling, but potentially saves money through 
installment of BMPs at appropriate sites based on better data.  For instance, a 
single data point for two streams may be identical, but one stream may be 
experiencing a rare event while the other stream continually suffers from turbidity 
conditions.   

Plotting all the sensors’ collected data onto a single graph makes for an 
intimidating but useful analytical tool.  Turbidity levels can be compared to 
specific activities and events, such as irrigation turn-on or first corn watering in 
July as examples of the former and storms as an example of the latter. 
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The results of two studies    Figure 33 Mice in our equipment 

using continuous turbidity 
monitoring are presented in the 
results section of this report.  Both 
studies are from 2007.   The goal 
of the first study presented, the 
Wipple Wasteway continuous 
monitoring study, was to determine 
the major source(s) of turbidity in 
Wipple Wasteway.  Turbidity 
sensors were installed at the head-
end of the wasteway (WW8.0), the 
tailend of the wasteway (WW8.43), 
and at each of the major tributaries 
to the wasteway.  The rate of flow 
was also continuously monitored 
using a Bureau of Reclamation 
level logger already in place at 
WW8.43.  

Figure 34 Turbidity sensor installed under a bridge  

Wilson Creek at Canyon Road is a 
compliance point for the sediment 
TMDL and is also the spot where 
most of the water on the northern 
and eastern sides of the valley flows 
into the Yakima River.  Our turbidity 
sensor equipment at this site is 
perhaps the most useful tool we 
have in determining our ability to 
meet the anticipated final target of 
the TMDL.  Each BMP in this area of 
the valley effects water quality at this 
site.  Each turbidity event in this area 
of the valley effects water quality at 
this site.  Data from this site portrays 
our successes and failures in 
addressing water quality more than 
any other site in Kittitas County. 

Our biggest hurdle in measuring the 
water quality at this site using our 
sensor and logger setup is the lack 
of a non-public access area.  
Naneum Creek, Wipple Wasteway, Cherry Creek, and Wilson Creek merge to 
become singly known as Wilson Creek.  The creeks are not well-mixed until they 
enter a Helen McCabe State Park.  The park is heavily used for recreation, and 
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also for cattle grazing during some years.  Recreation activities include fishing, 
hiking, and paintball contests, each of which involves the path along the 
streambank.   

The second hurdle we face is the number of aquatic mammals (muskrats and 
beaver) inspecting the sensors and the land mammals entering and exiting the 
creek (deer and coyote), or using the area for food preparation (raccoons).   

We overcome each of these hurdles in an “adaptive management” manner, 
experimenting with new types of “blinds” to hide the equipment and changing the 
site or installation manner to avoid muskrat entry holes or crawdad spawning 
areas.  The data is also carefully inspected for anomalies that must be removed.  
Sometimes we are left with sizable gaps in the data collection, but overall an 
entire year’s worth of data can be viewed on the graph and a very thorough 
inspection of water quality can be made.   

In this case it is clear that turbidity spikes at Wilson Creek are highly correlated to 
flow, and to a lesser extent with precipitation events.  The highest spikes 
occurred outside of the irrigation season, and all the increased-turbidity events 
were brief affairs. 

Temperature 

Stream temperatures were measured throughout the county using thermistors 
designed for this purpose.  The sites were chosen in concert with an Ecology 
team working to produce a temperature TMDL for our area.  After the data was 
collected and the QA/QC process completed, either the 24 hour average or the 
Seven Day Average Daily Maximum Temperature (7DAD-MAX) was graphed.  
Graphs for the lengths of Naneum Creek in 2005, 2006, and 2007 and the length 
of the Yakima River in Kittitas County in 2007 are presented in the Results 
Section of this report.   

Interestingly, on Naneum Creek, while air temperature is the single most 
important factor affecting the water temperature, the water temperature at its 

coolest and warmest site consistently stayed at 5�r to 7�r Celsius apart.  The 
coolest temperatures were at the background sites, but the furthest downstream 
site each year also tended to be cooler than the other sites.  Two factors may 
account for this—the water at Naneum at Fiorito is deeper than at any other spot 
along the length of the stream, and Naneum at Fiorito is located nearer to the 
mouth of the Yakima Canyon than any other site along the stream, thus closer to 
an area of very significant amounts of up-welling.  These cooler sites, along with 
others scattered along the length of the stream, are important areas of refugia for 
salmonid and other aquatic life. 

The key for the graph of the Yakima River temperature data lists the graphed 
data in order of site placement, starting at the headwaters and working down to 
the Umtanum Creek tributary.  Similarly to the Naneum, placement of the site 
along the length does not control the temperature.  One of the warmer sites was 
in the Upper County at the Cle Elum Fish Hatchery, and one of the coolest sites 
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was at Ringer Loop, just south of Ellensburg.  Water coming from behind the 
dam at Lake Kechelus tended to be very cold, while the water temperature below 
the Easton Dam tended to be warmer.  The warmer temperatures below Easton 
Dam reflect the very shallow water and high sun exposure at this site.  
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TASK 3:  Technical Assistance and TMDL Implementati on 

Best Management Practice (BMP) Implementation 

Throughout the period of this grant, we received requests for BMP 
implementation assistance at least monthly, and more frequently at particular 
times of the year or at public outreach functions.  After a discussion of various 
types of BMPs and the associated water quality benefit that would ensue, 
landowners are typically eager to proceed to the next step—the site visit. 

At the site visit, suitability of an Ecology-supported BMP is ascertained, 
landowner responsibilities are discussed and clarified, and site documentation 
(digital photos, sketch maps, notes, etc.) begins.  At this point, colleagues at the 
National Resource Conservation Service (NRCS), the Kittitas County 
Conservation District (KCCD), or other private/public agencies are consulted 
regarding possibilities for coordinated implementation of the BMP. 

Next, a proposal is submitted to Sanjay Barik, the manager for this grant, and 
upon approval, the project implementation begins.  The installation process is 
documented, as well as the final project. 

Two projects were completed on Craig George’s property.  The first project 
consisted of fencing livestock in a calving pasture away from three natural 
springs.  The water from the springs runs into a small pond, into an irrigation 
waterway, and then into the Yakima River.  Before the project, heifers and calves 
had unlimited access to the springs and their drain to the pond.  Significant 
mucking occurred as the animals trudged through the soft ground to drink from 
the springs.  As the area got muckier, the heifers had to go further through the 
mud to get to cleaner water.  After installation of 1,166 feet of three strand 
fencing, the cattle’s access to the springs was cut off, and access to the drain 
became limited to a single armored drinking gap.  The total cost for this project 
was $3487.49, of which Mr. George contributed $1025.00 through in-kind 
donations and services. 
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Figure 35 Craig George project “before” 

 

Figure 36 Craig George project “after” 
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The second project consisted of a fencing installation that prohibited livestock 
access to an irrigation canal.  This time, 2,174 feet of fencing was installed.  Prior 
to the fencing installation,  the cattle trod upon the irrigation canal banks,  and 
major sloughing occurred.  Over time, the canal bank was becoming quite 
eroded, and major sedimentation was occurring—causing elevated turbidity and 
bacteria levels downstream—where the water eventually flows into the Yakima 
River.  The cost for this project was $1052.34, of which Mr. George again 
contributed in-kind services, this time to the amount of $225.00. 

The third BMP project funded by this grant was for Eldon Weidenbach.  At this 
site, cattle had free access to approximately 600 feet of lateral (a delivery ditch 
from an irrigation canal) and were subsequently causing increased turbidity and 
bacteria in the water which ends up in Dry Creek, a tributary of the Yakima River.  
Again, fencing and a water gap limit the effects of cattle on the waterway, 
reducing downstream pollution/contamination.  Due to the season of installation, 
there are no “after photos available photos available.  Both sides of the ditch will 
soon look like the upstream (far side) of the fence shown in figure 37 as 
revegetation occurs.  The cost of this project was $2409.20, with no landowner 
in-kind or match.  Instead, the KCWP footed the %25 that the grant requires. 

Figure 37 Eldon Weidenbach's project before BMP ins tallation 
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Figure 38 Ditch prior to protection 

 

Materials for each of the BMP 
projects implemented were 
purchased with grant funds, and 
installation of the two former projects 
were performed by the landowner.  
In the first two cases, the landowner 
provided about 25% match for the 
project through labor, machine time, 
and various materials already on 
hand (such as fence posts, concrete, 
gate sections, etc.). 

STEP-L 

Information for each BMP project was entered into the STEP-L program used by 
Ecology to measure the reduction in sediment loading to a particular watershed.  
The size of the watershed in which this project lies, however, precludes the 
program from producing tangible, meaningful numbers relating to our projects.  
While we can visibly see a reduction in the turbidity, and while TSS samples 
show that a reduction has occurred, the percentage of the total loading to the 
watershed is miniscule.  The fact that loading has significantly decreased, 
however, is heartily verified by the reduction of turbidity values at every sampling 
site.  These reductions are the direct result of better water delivery practices by 
water purveyors and better on farm practices by water users (irrigators). 
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TASK 4:  Public information, education, and technic al assistance 

Public meetings for water purveyors, irrigators, and landowners, plus any other 
interested parties or Ecology personnel were scheduled for the fourth Tuesday of 
every month throughout the duration of the grant.  Some meetings were 
postponed or cancelled outright due to farming (especially harvesting and 
calving) or unsafe weather conditions. 

The main purpose of these hour-long meetings was to keep folks informed about 
water quality issues, Ecology’s progress on the TMDL writing process, and to 
gain feedback to integrate into the TMDLs themselves. 

About twice each year a larger, a more formal meeting was held and usually 
included a guest speaker.  Guest speakers have included Scott Nicholai from the 
Yakama Nation Fisheries; various members of the Cascade Conservancy 
Coalition; Linda Crerar, a policy assistant from the US Department of Agriculture; 
Tony Jantzer, from the Cascade Irrigation District, to share results of that 
district’s 319 grant project, mechanical removal of aquatic vegetation; Pat Monk 
from the Yakima Basin Joint Board; Tom Myrum, Executive Director and General 
Counsel for the Washington State Water Resources Association; and frequently 
included open discussion with various other groups/agencies on hand, such as 
the Kittitas County Conservation District, the National Resource Conservation 
Service, Cattlemen’s Group, and the Farm Bureau Association. 

Newsletters have traditionally been sent out once or twice a year to all irrigation 
entities’ water users.  Figure 36 shows the front page of the newsletter mailed out 
in September/October of 2005.  A single sheet of 11”by 17” paper was printed on 
both sides, in color, resulting in a four page newsletter.  The newsletter was 
again folded in half, then stamped, addressed, sorted, and mailed. 

The local newspaper, The Ellensburg Daily Record, requested written articles 
and comments several times throughout the grant.  We also provided the paper 
with several unsolicited articles.  The unsolicited articles were not published as 
written, but were used for quoted material on occasion.  On one occasion, a 
large, full-color photo accompanied the article. 

Acting as a local liaison to the local Ecology TMDL lead, Jane Creech, required 
the largest amount of time of all the required Task 4 projects.  It was also the 
most rewarding.  Besides the implementation phase of the Sediment TMDL, the 
Bacteria TMDL was moved from the Assessment Report to the Detailed 
Implementation Plan, through to the Submittal Report.  The Temperature TMDL 
has progressed from a rumor to the assessment phase.  Throughout each of 
these TMDL processes, many, many meetings were held with Ecology, with 
landowners, and with both at the same time.  Public support has increased with 
each successful TMDL endeavor. 

Public support for water quality projects has also resulted from the fair booths 
erected each year at the Kittitas County Fair.  A theme was developed each year 
by the fair board that the booths were required to reflect.  Content of the booth 
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changed yearly and reflected the current issues in need of increased public 
awareness.   

Elementary Ag-Day, held every year by the Washington State University 
Extension Program, is another opportunity to educate local people about water 
quality issues.  In this case, the people are 4th and 5th graders from around the 
county, as far away as Easton.  Figure 35 shows one group of students and their 
adult assistants pondering the best way to get a “representative sample” from our 
pretend waterway. 

Figure 39 Ag-Day at the local fairgrounds 
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Figure 40 Front page of the autumn 2005 newsletter 
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Conclusions  
Water quality in the Kittitas County has improved during the course of this grant, 
and as a result of this grant.  Continuation of current activities by local and state 
agencies will help ensure that progress toward the final Sediment TMDL does not 
taper off.  If the current level of activity is maintained, Sediment TMDL targets will 
likely be met in 2011 despite the rule of diminishing returns. 

Data from continuous turbidity monitoring is the best way to analyze water quality 
issues, and becomes a very useful tool for educating irrigators about the 
temporal and spatial effects of land and water management decisions. 

Financial assistance is a wonderful carrot to hold up before the public and works 
to raise awareness and draw people into the BMP process.  The financial 
assistance we are able to offer, though, is typically not applicable to local 
conditions.  Resulting benefits do occur, however, because landowners nearly 
always apply some of the BMPs suggested for their property. 

Public awareness and trust have increased over the course of this grant through 
our outreach program.  All ages and a broad demographic are reached through 
our presentations in the environmental education arena, the elementary 
education sector, the county fair, and at irrigator workshops. 

 

Recommendations/Adaptive Management  
As a result of experience and data gathering/analysis thus far under this and 
other Ecology grants, the following recommendations are made: 

Support Local Water Quality Forum       

Continue to support communication and coordination among irrigation districts, 
companies, and creek water right holders. The Kittitas County Water Purveyors 
(KCWP), which was developed with past Ecology financial support, is already in 
place and provides a valuable entity for such communication and coordination. 
The KCWP should maintain current positive activities and continue its efforts 
within the community to provide a water quality forum.   This existing structure 
also assists Ecology in implementing desired TMDL technical and financial 
assistance programs and will continue to keep the local community informed of 
water quality issues. The KCWP also improves Ecology’s ability to solicit 
feedback from affected individuals and groups and to communicate changes in 
regulatory requirements. 

Continue Outreach and Increase Education 

Continue to support outreach and assistance efforts to a wide audience, 
including water purveyors and irrigators.  This ongoing community connection 
creates opportunities for collaborative projects to demonstrate management 
practices supporting desired water quality goals. Funding will multiply the 
benefits of these outreach and assistance activities. 
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Continue and increase local environmental education opportunities in 
collaboration with other environmental organizations such as the newly 
established e3 (Environmental Education Association of Washington) by 
Governor Chris Gregoire and William D. Ruckelshaus. The KCWP already 
participates in local, hands-on community environmental education activities 
such as the annual Agricultural Day, the annual Get Intimate with the Shrub 
Steppe event (coordinated by Kittitas Environmental Education Network, KEEN), 
and the annual local salmon release day in coordination with Damman 
Elementary School.   

Future funding will help the KCWP educate future generations on the impacts of 
agriculture, recreation, and urbanization on water quality, as well as the 
importance of maintaining and improving water quality.  Today’s children are the 
planners, farmers, and citizens of tomorrow, and the return on our investment of 
time and money may be increased through the out-door classroom today as 
opposed to attempting to change present-day practices. 

Continue Technical and Financial Assistance            

Continue to provide technical and financial assistance to purveyors and irrigators 
on implementation of new management practices that support water quality. This 
will support and accelerate changes in management practices and water quality. 
The KCCD is well established to conduct these types of support activities with 
Conservation Commission funding and through coordination with Natural 
Resource and Conservation Service (NRCS) programs.  

Financial assistance is, at this point in time, limited to a set of BMPs that are not 
usually “best” management practices for local conditions.  Funding guidelines 
limit the KCWP to providing fencing or vegetation of riparian zones.  Neither of 
these practices has been shown to greatly reduce turbidity in most of our area.   

In anticipation of temperature TMDLs and other pressures to provide improved 
riparian habitat, it may be helpful to offer training in “properly functioning 
conditions” or PFC. This could include riparian dynamics, land management 
affects on riparian function, natural hydrology (groundwater-surface water 
interactions, energy dispersion, flooding, sediment movement) and other water 
resource and water quality issues.  

Assistance should also be provided to water purveyors and individuals identified 
in complaints as sources of water quality impairments. Financial assistance could 
be in the form of cost-share programs or others, and should not carry onerous 
requirements. 

Continue Field Demonstrations and Pilot Projects     

Continue field demonstrations with both growers and water purveyors on 
methods to reduce erosion, turbidity and sediment loading to receiving waters as 
interest demands. This could include: farm-scale demonstration of best 
management practices and farm-scale pilot projects of best management 
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practices, beyond one growing season. Field tours of demonstration and pilot 
projects are encouraged and would also be considered as outreach. 

Conduct Targeted Water Quality Monitoring      

Future water quality monitoring should be conducted at target sites identified in 
the anticipated 2011 TMDLs.  Monitoring of return flows, both surface and 
subsurface should be continued to ensure further improvement from agricultural 
influence and to monitor the effectiveness of the BMPs implemented over the 
past several years. 

Periodic Water Quality Monitoring Review 

Continue water quality monitoring in the Upper Yakima Basin similar to the 2000-
2001 sampling regime to review water quality at five to ten year intervals under 
guidance from Ecology. This monitoring could identify water quality trends that 
may result from changes in land use practices.  

Update Bacteria Sampling Protocol  

Continue to monitor and review updated collection processes and approved 
methods for bacteria sampling.  When there’s a reliable and affordable method 
for sampling and source identification of bacteria, seek Ecology or other funding 
at that time. 
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Washington State Aquatic Life Turbidity Criteria in Fresh Water, measured in 
Nephelometric units (NTU) 

Use Category Percent Saturation 

Char Spawning and Rearing Turbidity shall not exceed: 

5 NTU over background when the background is 50 
NTU or less; or 

A 10 percent increase in turbidity when the 
background turbidity is more than 50 NTU. 

Core Summer Salmonid 
Habitat 

Same as above. 

Salmonid Spawning, 
Rearing, and Migration 

Same as above. 

Salmonid Rearing and 
Migration Only  

Turbidity shall not exceed: 

10 NTU over background when the background is 
50 NTU or less; or 

A 20 percent increase in turbidity when the 
background turbidity is more than 50 NTU. 

Non-anadromous Interior 
Redband Trout 

Turbidity shall not exceed: 

5 NTU over background when the background is 50 
NTU or less; or 

A 10 percent increase in turbidity when the 
background turbidity is more than 50 NTU. 

Indigenous Warm Water 
Species 

Turbidity shall not exceed: 

10 NTU over background when the background is 
50 NTU or less; or 

A 20 percent increase in turbidity when the 
background turbidity is more than 50 NTU. 

  

The turbidity criteria established under WAC 173-201A-200 (1)(e) shall be 
modified, without specific written authorization from the department, to allow a 
temporary area of mixing during and immediately after necessary in-water 
construction activities that result in the disturbance of in-place sediments. This 
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temporary area of mixing is subject to the constraints of WAC 173-201A-400 (4) 
and (6) and can occur only after the activity has received all other necessary 
local and state permits and approvals, and after the implementation of 
appropriate best management practices to avoid or minimize disturbance of in-
place sediments and exceedances of the turbidity criteria. A temporary area of 
mixing shall be as follows: 
  

For waters up to 10 cfs flow at the time of construction, the point of compliance 
shall be one hundred feet downstream from the activity causing the turbidity 
exceedance. 

For waters above 10 cfs up to 100 cfs flow at the time of construction, the point of 
compliance shall be two hundred feet downstream of the activity causing the 
turbidity exceedance. 

For waters above 100 cfs flow at the time of construction, the point of compliance 
shall be three hundred feet downstream of the activity causing the turbidity 
exceedance. 

For projects working within or along lakes, ponds, wetlands, estuaries, marine 
waters or other nonflowing waters, the point of compliance shall be at a radius of 
one hundred fifty feet from the activity causing the turbidity exceedance. 

 

 

 

 


