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I. Annual Accomplishments

A. Cooperation with Agencies and Organizations

This year has been a pivotal year in the effort to improve water quality in the .
return flows from the Granger Drain Hydrologic Unit. Although Washington
State University (WSU) Cooperative Extension (CE), Natural Resource
Conservation Service (NRCS) and the South Yakima Conservation District
(SYCD) have been actively involved since 1991, other agencies have not taken an
active role in the effort. During 1997 the Washington State Department of
Ecology (Ecology), the Yakima River Watershed Council and the Board of Joint
Control (BOJC) for the two local irrigation districts have all stepped up their
involvement and commitment to cleaning up the return flows (see Section IX.
Comments/Remarks for additional details). Endangered Species Act, Safe
Drinking Water Act and Clean Water Act concerns are nearing reality in the
Yakima Basin putting more pressure on local groups to make progress in their
efforts to improve water quality. '

The Granger Drain HUA personnel continue to work with the Yakima River
Watershed Council in developing water quality strategies for the Yakima River
Watershed. This citizen-based group published the first draft of their plan “A’
20720 Vision for a Viable Future of the Water Resource of the Yakima River
Basin”. This plan addresses both water quantity and quality issues. The Granger
Drain HUA water quality program has served as a model for parts of this effort.

The BOJC hired a water quality specialist and began monitoring water quality in
the return flows making up the Granger Drain. The data collected in 1997 will be
compared to samples taken in 1991 prior to HUA project initiation and data
collected by Ecology in 1995. The BOIC is establishing water quality parameters
for water leaving producer fields. This will significantly increase project
personnel’s ability to work with producers who in the past have not seen the need
to participate.

Granger Drain HUA personnel played an active role with the local Environmental
Quality Incentives Program (EQIP) working group. This effort brought
significant cost share moneys to area producers to implement irrigation system
improvements that will both increase irrigation efficiency and reduce soil loss
through irrigation related erosion (see Section VIL Cost Share for additional
details).
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Granger Drain HUA personnel participated in implementation of a new WSU CE
program, Master Watershed Stewards. Thirty people from diverse backgrounds
were given 46 hours of training on issues/uses of the Yakima River Basin. The
Granger Drain HUA was part of a field trip to look at solutions to nonpoint water
quality issues. The class participants are expected to spend 50 hours in
community education and watershed activities. -

NRCS and SYCD personnel hosted Washington State Senate Agriculture
Committee, State Conservation Comrmission, and Dairy Federation for an on-farm
visit to local dairies. They reviewed various aspects and needs for dairy waste
management planning. ‘

Granger Drain HUA personnel presented information regarding Granger Drain
HUA at the National Watershed Water Quality Project Symposium in
Washington, DC (Appendix C.).

-B. Impact of Informational and Education Activities

HUA personnel continued to deliver education and demonstration projects, lend
technical assistance, and develop on-farm partnerships in an effort to address
water quality issues in the Granger Drain HUA and the Yakima River watershed.
Projects addressed nutrient loading in the soil profile, sediment loading to return .
flows to the Yakima River, irrigation management practices, and mapping
Granger Drain area. '

Nutrient Loading

Several projects addressed nutrient loading as a result of current fertilizer and
animal manure application practices. Producers continue to use soil testing to
determine nutrient levels in the soil but usually only in the first foot of the soil
profile. Project activities continued to emphasize the potential impacts of
considering nutrient levels in the entire rooting profile available for plant nutrient
uptake or leaching to groundwater. Waste Management Plans were updated on 16
dairies. Seven crop producers on 20 fields adopted nutrient management changes.

Irrigation Practices/Sediment Loading

Sediment loading continued to decline as irrigation system improvements were
made in the Granger Drain HUA. Rill irrigated fields have been upgraded with
system improvements including installation of sprinkler systems and drip
irrigation, particularly in the portions of the irrigation district that has upgraded to
pressurized irrigation water delivery. The Granger Drain includes many
production systems that cannot be sprinkler irrigated because it results in lower
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yields for a variety of reasons. Drip irrigation is a viable solution to sediment -
loading especially in permanent crops such as hops, grapes and tree fruits.
However drip irrigation systems require a sophisticated filtering system and a
change in management strategies. In many production systems, installing drip
irrigation may not be possible because of cultural practices; i.e. row crop
production requires plowing at a depth that would destroy the drip-equipment
installed in the field or drip may simply be too expensive with regards to potential
crop profits.

Granger Drain personnel continued to assist crop producers with furrow/rill
irrigation to implement the use of polyacrylamide (PAM). This product, when
added in small amounts to irrigation water to reach 10 ppm, can reduce sediment
loading to outflows by 90%. During FY97, nine crop producers representing 536
acres tried PAM for the first time with mixed success. PAM requires additional
management practices to attain maximum benefit. PAM increases infiltration so
the inflow rates need to be increased during the advance phase of the irrigation. If
the inflows are not increased the water may not reach the end of the field in
optimum time (0.25-0.40 of the total set time, advance plus soak), and the top of
the field will receive considerably more water than the bottom. In addition, the
best results are obtained when the inflow rate is cutback after the advance phase;
this requires additional labor expenditures. Of the nine producers, eight have
committed to utilize PAM in FY98. The producer, who had unsatisfactory results
with PAM, did not want assistance from project personnel so it is difficult to
determine the reason. There is a concern with PAM-irrigation outflows reaching
the Yakima River because of potential environmental concerns. Project personnel
educate producers that PAM is only needed in the advance phase to achieve
maximum results.

Irrigation Water Management

Several crop producers participated in an educational program to leamn Scientific
Irrigation Scheduling. Cooperators received soil water monitoring devices, an
irrigation scheduling software program, weekly soil water monitoring with
neutron probe readings and technical assistance to assess crops' current irrigation
needs and also forecast future irrigation based on historical weather data. The
program was implemented to reduce energy costs, decrease outflows from the
field, and reduce deep percolation as well as total soil loss from the field.
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Mapping

Significant progress was made with Yakima County (Granger Drain area) to share
GIS information to facilitate developing GIS data layers to look at such issues as
irrigation practices in relationship to soil type and slope and cropping patterns.
This effort is ongoing with an anticipated application of looking at land area
available for application of dairy manure with respect to increasing dairy herd
sizes.

C. Farming Practices and Land Implementation

Dairy manure is added to much of the Granger Drain HUA land, especially in
annual cropping systems. It is a partnership that has been established between the
dairy producers and row crop producers that results in an easy disposal system for
dairy manure and relatively low priced fertilizer for row crops. The unit of
measurement is number of truckloads per acre and manure is not routinely tested
for nutrient content. Project personnel educated crop producers concerning 1)
mineralization process in the soil and potential nitrogen inputs throughout the
season; 2) the benefits of split application of fertilizer inputs timed with crop
needs; 3) timing soil testing to more accurately read inputs from manure and
nutrients. available for crop needs; and, 4) potential nutrient levels of dairy
manure, the potential advantages as well as the disadvantages in using this as a

" nutrient source.

Generally, dairy manure is handled by the dairy operation. Crop producers can
receive the dairy manure for a nominal fee and oftentimes for free. The dairyman
is actually responsible for spreading the manure on the fields, in most cases. Crop
producers seldom deal with the manure other than plowing it into the soil profile.
While the dairymen generally try to get a fee for their manure, it is usually to
offset the equipment maintenance and transportation cost, and does not result in a
profit.

The nutrient levels in the dairy manure vary widely up to 15# N per ton,
depending on bedding, water content, and other parameters. This makes it very
difficult to determine nutrient levels with any kind of accuracy without testing.
Crop producers tend to under estimate inputs from manure and may apply
additional commercial fertilizer to meet crop needs. Often, nutrient needs are

- determined by optimum crop yields instead of field history. While N tends to be
the initial interest because of the threat for leaching of excess nitrate to
groundwater, P loading is becoming a problem in surface irrigated soils. A
general decrease in addition of commercial fertilizer above manure rates has been
observed in recent years.
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Seven dairy operations, 20 fields, participated in FY97 project focusing on
manure management and nutrient loading to soil profiles. Initial soil samples
were collected from twenty fields; soils were sampled in one-foot increments to-a
depth of four feet. Field histories, including crops, yields, manure application and
commercial fertilizer applications, were collected on each field. Project personnel
worked with dairymen to determine expected nutrient levels at the-end of the 1997
growing season. All fields were to be sampled again in the fall of 1997 after the
crop was harvested. The actual nutrient levels and the calculated nutrient levels
were to be compared. In addition, two cooperators agreed to participate in an on-
farm demonstration comparing strips in the field of manure and no manure. Yield
and nutrient level comparisons were to be made between treatments. Project
personnel were not able to obtain fall 1997 soil samples. Cooperating dairymen
were reluctant to continue demonstration work because of a pending lawsuit filed
against several dairymen from a local citizens group. The dairies have been put
on notice that they will be sued in 1998 unless they prove that they are not
polluting surface water. Project personnel hope to complete the project during
FY98.

Seven dairy operations have begun some type of composting operations on their
dairies. While the initial investment is expensive for equipment and labor, the
composted dairy manure has several definite management advantages. A
reduction in bulk by 35% significantly reduces transportation cost allowing the
nutrients to be spread over a larger area. Composting also makes a more
consistent material which allows the producer to have-a better understanding of

_ the nutrient content of the material that he is applying. The physical
characteristics of composted manure improve the producer's ability to apply the
material uniformly across the field. The composting process converts the manure
to a form that can be more easily stored without offending neighbors. Additional
markets can also be developed. Although composting is not the total solution to
over production of nutrients for the land area available for application near the
dairies, it is one of many tools that will be needed to solve the problem.

Irrigation Practices/Sediment Loading
There is a trend in the hop production region to upgrade irrigation systems to drip
irrigation, but this is usually done in conjunction with a revamping of the entire
system. The hop variety is changed, plant spacing is adjusted from the traditional
7X7 to 3X14, and drip irrigation is installed. It is an expensive investment, but it
has shown to improve water quality 100% in terms of sediment loading because
there is no surface runoff. There is still a concern about leaching of nitrates to .
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groundwater but drip irrigation uses water more efficiently than rill (surface)
irrigation and so irrigation management becomes a tool that is more marketable.
EQIP funding has been targeted at this conversion because it produces the highest
environmental return for the investment.

In the interim, many crop producers are utilizing PAM. 1t is a granular product
that looks like sugar that is applied directly to the irrigation water. It Kas routinely
shown a 90% reduction in sediment in outflows from the furrow irrigated fields.
The product is relatively inexpensive at approximately $4-6 per acre. Project
personnel have used PAM since its introduction in 1993, and continue to help
growers with technical aspects including formulations, equipment needed, and
application rates. WSU CE provided product and technical assistance to new
users to introduce them to the benefits of PAM. Nine crop producers
(representing 536 acres) used PAM for the first time in FY97. Producers are
educated that this is only a short-term solution and long range solutions generally
require system upgrades and perhaps a change in cropping practices.

D. Reduction in Nutrient Utilization

Seven dairy operations, 20 fields, participated in the FY97 project focusing on
manure management and nutrient loading to soil profiles. Initial soil samples
were collected from twenty fields; soils were sampled in one-foot increments to a
depth of four feet. In addition, two cooperators agreed to participate in an on-farm
demonstration comparing strips in the field of manure and no manure. Yield and
levels of residual soil nutrients were to be used to evaluate practices. Sixteen
dairies within the project area updated their manure management plans.

E. Reduction in Contaminants from Field

Many hop growers are upgrading their irrigation systems to drip. It is an
expensive investment, but it has been shown to improve water quality 100% in
terms of sediment loading because there is no surface runoff. There is still a
concern about leaching of nitrates to groundwater but with proper management
drip irrigation uses water more efficiently than rill (surface) irrigation and
leaching is generally reduced. The use of drip irrigation is usually accompanied
with an increased interest in irrigation scheduling.

Many producers are using PAM, a polyacrylamide. It has routinely shown a 90%
reduction in sediment in outflows from the furrow irrigated fields. Nine crop
producers (536 acres) used PAM for the first time in FY98.
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F. Off-Site Objectives

The BOJC constructed two sedimentation basins to collect soil from return flows
prior to return to the Yakima River. This soil generally comes from eroded
irrigated farmtand. The sedimentation basin allows particles to settle out of the
water prior to returning to the Yakima River. As of September 1997 an average
of 4,000 tons per week of sediment had been removed from one of the
sedimentation basins during the irrigation season. The sedimentation basins also
collect nutrients and chemicals that are attached to the soil particles in the return
flow, effectively reducing the amounts arriving at the Yakima River. The
sedimentation basins are not a long-term solution but they have allowed the BOJC
to demonstrate the amount of sediment in the return flows helping producers
understand the magnitude of the problem. They have used it as a teaching tool for
crop producers, dairymen and other agency personnel. They have also used the
information to assist in defining goalis for water quality improvements and
reduction in return flows coming off irrigated farmland.

II. Endangered Species and Cultural Preservation
Activities

Several salmon stocks and steelhead in the Yakima River basin are currently being
considered for listing under The Endangered Species Act. This action will potentiaily
increase the urgency with which water quality problems are corrected within the basin. The
potential listing has already caused additional working relationships to be formed within the
basin. Because the Yakama Indian Nation resides within the Yakima River Basin additional
emphasis is being placed upon returning fish runs.
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II1. Measured Changes in Water Quality

Ecology implemented a sampling program in 1995 to evaluate water quality parameters in the
Yakima River and irrigation return flows. The sampling data was used to set goals for
individual tributaries as part of the Total Maximum Daily Load (TMDL) process as required
by the Environmental Protection Agency for imparted water bodies. Ecology sampled
several sites on the lower Yakima River, including several sites that were a part of South of
Ecology’s 1995 data with SYCD's 1991 data for fecal coliform, nitrate-nitrite N, ammonium

Figure 1. Granger Drain Pollutant Loads to Yakima River

11981 11995

€D
Q
o

Load (lbs/day)*
E-3
a
S

PHOSPHORUS AMMONIUM NITRATE/NITRITE FECAL COLIFORM SEDIMENT

“N, phosphorus and sediment loads to the Yakima River. The pollutant loads are represented
as an average per day during the irrigation season (approximately 4/15 to 10/15). Figure 1
indicates a significant reduction in fecal coliform bacteria and phosphorus loading to the
Yakima River from the Granger Drain. The data indicates only a marginal improvement in

nitrate-N and sediment loads. The data also indicates a large increase in ammonia-N in 1995,
which has yet to be explained. ‘
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IV. Impacts on Water Use and Impairments

Suspended sediment and persistent pesticide loads from irrigated agricultural areas of the
lower Yakima River basin have long been recognized as serious impairments to water
quality. This stretch of the river remains on the Section 303(d) list because of continued
impairment of water quality due to sediment and sediment-borne pollutants like DDT from
irrigation returns. The Granger Drain remains on the 1998 Section 303(d) list for the
parameters: 4,4'-DDD, 4,4'-DDE, Ammonia-N, DDT, Dieldrin, Dissolved Oxygen,

~ Endosulfan, Fecal Coliform, pH, and Temperature (see Appendix D).

V. Economics
During FY97, a variety of management practices and structural 1mprovements were
implemented in crop production and dairy systems.

Several irrigation systems were upgraded within the project area. Costs were dependent upon
the type of system installed; but as the cost increased so did the water quality benefit.
Irrigation system installation is estimated at $507 per acre (See Table 1 located in Section
VIL Cost Share). A gate pipe system will cost about $200 per acre while a drip system is
generally estimated at $1000 per acre. The drip system cost is considerably higher but the
water quality benefit approaches 100% because the sediment leaving the field is decreased to
zero and the potential to leach nutrients to groundwater is minimal. The type of system
installed depends on the cropping system, the topography, and financial resources of the
individual producer.

Dairy operations spend approximately $54 per animal unit for installation of waste storage
structure. While this cost is relatively low, it only stores approximately 20-35% of the
manure (liquid portion from milking parlors). In the Granger Drain HUA, most of the
manure is in the form of solids. It is trucked and spread on fields for crop production. The
manure does provide a source of nutrients and can add additional benefits including
increasing soil organic matter and increasing water-holding capacity of the soil. The down
~side is the 1ncon51stent application of product and therefore nutrient variability across the
field. »

Seven dairy operations have started composting operations. When composted, dairy manure
becomes a more homegenous product in terms of nutrient content and structure. The bulk is
reduced by approximately 35%, making it easier to transport and to spread, as well as
reducing transport costs. Composting also makes the manure more environmentally friendly
by reducing odor and potential for movement with water. Unfortunately, dairy producers are
not recovering the costs associated with the composting process and cost share dollars have
not been applied to this type of practice. But the potential to reduce the dairy waste by 35%

10
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has meant a reduction from 194,220 tons of dairy manure to 126,243 tons of compost on
seven dairies with a total animal unit count of 16,185. However, composting does not reduce
the P and K output from the dairies. Approximately half of the dairies custom compost with
local businesses providing the equipment and expertise, the other half are purchasing their
own equipment and learning as they go.

VI. Pollution Risk Assessment

Project personnel continued efforts to help crop producers and crop consultants to understand
the correlation between the effect of irrigation water management and soil fertility practices
on yield and protection of environmental quality. Educational activities included one on one
consultation, speaking at grower meetings, and speaking at crop consultant meetings.

11



VIL Cost Share

A total of $735,244 was utilized in cost share programs within the Granger Drain HUA

Granger Drain HUA FY1997

project boundaries. The monies came from three sources including the EQIP Program and

state conservation programs. Approximately 51% ($378,280) of cost share dollars were

spent to make improvements to dairy manure storage facilities, 46% ($337,088) was used to
improve irrigation systems, the remaining 3% was utilized to fund changes in,management

practices. The following table shows the distribution of cost share dollars by practice, units
affected, unit costs, and project costs.

Table 1. Cost Share Projects funded in FY97

Number of Cost per

Practice NRCS Code __Units Units Unit __ Project Cost_Cost Share
Dairy Waste Lagoon 425 AU 9340 $54 $504,360 $378,270
Dairy Waste Management 312 AU 14955 $1 $14,955 511,216
Solid Set 442 AC 42 $725 $30,450  $22,838
Center Pivot 442 AC 330 $540 $178,200 $133,650
Wheel Line 442 AC $945 $0 $0
Drip System 441 AC 60 $1,000 $60,000 345,000
Gated Pipe 430-HH AC 50 $200 $10,000 $7,500
Irrigation Delivery 430-DD AC 402 $400 $160,800 $120,600
Sediment Basin 350 EA 2 $5,000 $10,000 $7.500
Irrigation Water Management 449 AC 432 310 $4,320 $3,240
Cover Crop 340 AC 4 $60 $240 $180
PAM 201 AC 140 $50 $7,000 $5,250
Structural Improvements 886  $507.28 $449,450 $337,088
Management Improvements 576 $20.07 $11,560 $8,670.
Dairy Waste Management AU 24295 - $21 $519,315 $389,486
Irrigation Water Management AC 1462  $630.66 $461,010 $345,758

$980,325 $735,244

Total Cost Share Expenditures

VIII. Research Needs

Additional research is needed to understand the relationship between soil test phosphorus
levels and the potential for phosphorus to be moved from a field through runoff and erosion.
High levels of soil test phosphorus in excess of 10 times the agronomic requirement have
been noted in some fields. Phosphorus movement into the second foot has also been found

on the highly manured fields.

12
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Composting is being used by some of the dairies as one solution to the manure management
problem. Additional research is needed to increase our understanding of the nitrogen release
rates from these composted materials. If nitrogen management is to protect the environment
and provide adequate nitrogen to the crop during the growing season, we must be able to
predict nitrogen availability and timing from various forms of manure additions.

IX. Comments/Remarks

A. Additional Programs within the Project:

Washington State Department of Ecology

In July 1997 the Department of Ecology (Ecology) published A Suspended
Sediment and DDT Total Maximum Daily Load Evaluation Report for the Yakima
River (#97-321). This TMDL had the objective of recommending suspended
sediment reduction targets to protect aquatic life in the main stem and in
tributaries. Targets were based on relationships between suspended solids and .
Washington State criteria for turbidity and DDT. The TMDL established 5, 10,
and 15 year targets (see Appendix D). The requirement by 2002 is that all drains
within the project area will comply with the 90th percentile turbidity target of 25
NTU (56mg/L TSS) at their mouths. The 2007 goal is for all points in the drain to
meet the 25 NTU standard. The Granger Drain is currently contributing 10% of
‘the TSS load in the Yakima River. The 2002 goal will require the Granger Drain
to decrease TSS loads from 10% to 1% in the Yakima River (Appendix D, page
69). This will require more than a 90% reduction in sediment load. The ‘
establishment of the TMDL has given producers and agencies in the Granger
Drain a goal and a time frame in which to address the problem.

Ecology has also developed a new program within DOE to be implemented in
FY98. The program is a technical assistance/education program focusing on
irrigation management and dairy waste management on-farm and will not result in
enforcement action. The program will focus on the Yakima River Basin including
the Granger Drain.

Yakima River Watershed Council

The Yakima River Watershed Council is a non profit organization formed in
March 1994 to improve water supply and quality for both in stream and
diversionary users. The Council published its first draft watershed plan “A 20/20
Vision for a Viable Future of the Water Resource of the Yakima River Basin” in
October 1997. The plan focuses on six substantive areas as potential solutions:
water conservation, transfer and marketing, storage, water quality, habitat
restoration, and water management. HUA personnel have been very active in the
development of the water quality portion of the plan and the HUA has been used
as an example of how the education and implementation should be directed.

13
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 When adopted, this plan will be used to direct activities in the watershed. An
interagency committee has been established to help coordinate activities
especially in the-water quality and habitat restoration efforts to obtain maximum
effect from the dollars invested.

Board of J oint Control

In 1996 the Board of Joint Control (BOJC) was established lmkmg the Sunnyside
and Roza irrigation districts. Their mission is to enhance efforts on water
conservation and water quality issues. Sunnyside and Roza Irrigation Districts
supply irrigation water to producers in the Granger Drain HUA and maintain most
of the drainage systems. The pending Endangered Species Act listing of the
Yakima River steelhead and renewed interest in the Clean Water Act caused the
new BOJC to take a new look at the relationship between irrigation practices and
water quality problems in the return flows. Historically irrigation districts had
tried to separate water delivery from return flow water quality problems. Efforts
of the HUA personnel played a very important role in establishing this new
attitude.

In the spring of 1997 the BOJC hired a water quality person to sample return
flows and determine water quality. The effort will allow us to compare current
data with water quality data collected in 1991 and 1995. Establishment of a water
quality monitoring program has been one of the long-term goals of the HUA.
Because of the effort of the HUA in the Granger Drain the BOJC selected the
Granger Drain as their first emphasis area.

In an effort to clean up retumn flows the BOJC built two settling basins in the
upper portion of the drain to demonstrate their effectiveness. The basins were
very effective trapping 3,100 tones of sediment in five days. However, the basins
were too small and demonstrated the importance of keeping the soil in the field
and not trying to catch it in the drains. The BOJC is also working on a policy that
will require producers to reduce the amount of sediment moving off their farms in
runoff water. The proposed policy will be based on the 25 NTU requirements
established in the TMDL for the lower Yakima River. The policy will be initiated
during the 1998 growing season with producers developing a plan to meet TMDL
timelines.

14
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Washington State University

Washington State University in cooperation with Bonneville Power
Administration implemented the Scientific Irrigation Scheduling program during
1997. This program covered a seven county area in southeast Washington and
included several growers in the Granger Drain. The program educated crop
producers in the use of a variety of soil water measurement devices, weather
information from WSU’s Public Agriculture Weather System, and an irrfigation
scheduling model, Washington Irrigation Forecaster. The program’s focus was to
help producers become more aware of utilizing management strategies in their
irrigation regime. The crop producers can save dollars in terms of energy
expenditures and the environment can realize benefits in terms of less runoff and
deep percolation. This program has been funded for additional work in 1998 and
will inciude Granger Drain Cooperators.

B. Special Findings, Concerns, Needs:

Additional research is needed to understand the relationship between soil test
phosphorus levels and the potential for phosphorus to be removed from a field
through runoff and erosion. High levels of soil test phosphorus in excess of 10
times the agronomic requirement have been noted in some fields. Phosphorus
movement into the second foot has also been found on the highly manured fields.

Composting is being used by some of the dairies as one solution to the manure
management problem. Additional research is needed to increase our
understanding of the nitrogen release rates from these composted materials. If
nitrogen management is to protect the environment and provide adequate nitrogen
to the crop during the growing season, we must be able to predict nitrogen
availability and timing from various forms of manure additions.

15
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Appendix A - ASDWQ Tables



ASDWQ 1 0of 8

Project Name: Granger Drain

Application of Nitrogen Managment Practices/Activities

V-C.1.a: . . -
1a Primarily for Ground Water Protection
‘ Number
Fy Practice/Activity Code and Name (1) Unit Installed
1997
449 - [rrigation Water Management Plans 7
Summary
47

449 - |rrigation Water Management Plans

{1) Includes all annual and permanent practices/activities (P/A). Annual P/A's initially

instalied with USDA assistance are assumed to be continued by the producer in
subsequent years without assistance. The individual years report BOTH annual
numbers installed with assistance and continued by the producer without further
USDA assistance. : ‘

Project Name: Granger Drain

Application of Nitrogen Managment Practices/Activities

V-C.1.b: Primarily for Surface Water Protection
‘ Number
FY Practice/Activity Code and Name (1) : Unit Installed
1997 '
449 - {rrigation Water Management Plans 6
425 - Waste Storage Ponds Pond 4
312 - Waste Management Plan " .each 9
Summary
449 - Irrigation Water Management Plans 46
425 - Waste Storage Pond | Pond 13
313 - Waste Storage Structure - No. 8
312 - Waste Management Plan each 9

(1) Includes all annual and permanent practices/activities (P/A). Annual P/A's initially

installed with USDA assistance are assumed to be continued by the producer in
subsequent years without assistance. The individual years report BOTH annual
numbers installed with assistance and continued by the producer without further
USDA assistance.
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Project Name: Granger Drain

Application of All Nitrogen Managment Practices/Activities for

V-C.1.c: . .
¢ Water Quality Protection (1) - Summary
. _ Number
FY Practice/Activity Code and Name (1) Unit Installed
1897
449 - Irrigation Water Management Rlan 6
425 - Waste Storage Pond No. 4
312 - Waste Management Plan No. 9
Summary
449 - [rrigation Water Management Ptan 48
425 - Waste Storage Pond . Pond 13
313 - Waste Storage Structure No. 2
312 - Waste Management Plans ' No. 18

(1) Includes all annual and permanent practices/activities (P/A). Annuai P/A's initiaily
installed with USDA assistance are assumed to be continued by the producer in
subsequent years without assistance. The individual years report BOTH annual
numbers installed with assistance and continued by the producer without further
USDA assistance. ’

Project Name: Granger Drain

Animal Waste Management Practices/Activities by Farm Type. (1),

V-Cd.a2: Adoption of Improved Application Operation
. Animal
kY Type Number Size (2) Units (3)
1997
Dairy 5 230 11,830
Summary
- Dairy : 15 133 19,088

(1) Includes carcass disposal
(2) Express in average number of acres for all farms of ane type
(3) Consult Agricultural Waste Management Fieid Handbook for definition
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Project Name: Granger Drain

V-C.4.b: Animal Waste Practices/Activities
Number
FY Practice/Activity"Code and Name (1) Unit Installed
1997 . ‘
425 - Waste Storage Pond Ponds 5
590 - Nutrient Management Acres ‘675
448 - Irrigation Water Management Acres 675
442 - Sprinkler System Systems 4
312 - Waste Management P!an Each 9
Summary
425 - Waste Storage Pond Pond 14
313 - Waste Storage Structure No. 2
Waste Storage Pond Testing 1
590 - Nutrient Management Acres 675
449 - Irrigation Water Management . Acres 675
442 - Sprinkier System Systems 4.
312 - Waste Management Plan Each 9

(1) Includes all annual and permanent practices/activities (P/A). Annual P/A's initially

installed with USDA assistance are assumed to be continued by the producer in
subsequent years without assistance. The individual years report BOTH annual
numbers installed with assistance and continued by the producer without further

USDA assistance.
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Project Name: Granger Drain

Application of Practices/Activities Primarily for

V-C.5.a: .
5.a Erosion Control (1)
Number

FY Practice/Activity"Code and Name Unit Installed

1997
201 - 'PAM' Polyacrytamide Demos 15
441 - Ttickle Irrigation System System’ 2
442 - Sprinkler Irrigation System System 7
441 - Trickle/drip Irrigation System System 3
430 - Irrigation Pipeline Feet 7249

Surnrnary ,
201 - 'PAM' Polyacrylamide Demos 29
441 - Trickle Irrigation System System 13
442 - Sprinkler Irrigation System System 22
340 - Cover Crop No. 2
620 - Underground Outlet No. 7
Surge Flow Demontration No. 1

(1) Includes all annual and permanent practices/activities (P/A). Annuél P/A’s initially

installed with USDA assistance are assumed to be continued by the producer in
subsequent years without assistance. The individual years report BOTH annuai
numbers installed with assistance and continued by the producer without further

USDA assistance.
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Project Name: Granger Drain

Application of Practices/Activities Primarily for Sediment

V-C.S.b: Control (1)

FY Practice/Activity Number
Code and Name Unit Installed

1997 -
201 - 'PAM' Polyacrylamide Acres 15
441 - Trickle irrigation System System 3
442 - Sprinkler irrigation System System 7
350 - Sediment Pond No. 2

Summary
201 - 'PAM' PalyacrylamidE Applied Practices 29
441 - Trickle {rrigation system System 13
442 - Sprinkler Irrigation System System 22
340 - Caover Crop No. 2
620 - Underground Outlet No. 7
Sediment Pond No. 3
Tail Water Recovery System No. 1

(1) Includes all annual and permanent practices/activities (P/A). Annual P/A’s initially
installed with USDA assistance are assumed to be continued by the producer in
subsequent years without assistance. The individual years report BOTH annual

numbers installed with assistance and continue
USDA assistance.

d by the producer without further
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Project Name: Granger Drain

Application of all Efosion and/or Sediment control

V-C.5.c: . s
Practice/Activities (1), Summary
Practice/Activity _ Number
FY Code and Name Unit Installed
1997 '
201 - 'PAM' Polyacrylamide Applied Practices 15
441 - Trickle Irrigation System System a
442 - Sprinkier irrigation system 'System 7
Summary ) ,
201 - 'PAM' Polyacrylamid Applied Practices 29
441 - Trickle Irrigation system System 13
442 - Sprinkler Irrigation System System 22
340 - Cover Crop No. 2
620 - Underground Qutlet No. 7
Surge Flow Demontration No. 1
350 - Sediment Pond No, 3
447 - Tailwater Recovery System No. 1

(1) Includes all annual and permanent practices/activities {P/A). Annual P/A's initially
installed with USDA assistance are assumed to be continued by the producer in
subseqguent years without assistance. The individual years report BOTH annual
numbers installed with assistance and continued by the producer without further

USDA assistance.
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Project Name: Granger Drain
Application of Irrigation Water Management

v-C.8: Practice/Activities (1)
Practice/Activity . Number
FY Code and Name Unit Installed
1997
449 - [rrigation Water Management Plan o7
430 - frrigation Pipeline No. 3
441 - Trickle Irrigation Systemn Systemn 3
442 - Sprinkler Irrigation systemn System 7
Summary
449 - |rrigation Water Management Plan 47
430 - Irigation Pipeline No 8
A41 - Trickle Irrigation System Syétem 13
442 - Sprinkler Irrigation system System 22

(1) Includes all annual and permanent practices/activities (P/A). Annuai P/A's initially
installed with USDA assistance are assumed to be continued by the producer in
subsequent years without assistance. The individual years report BOTH annual
numbers instailed with assistance and continued by the producer without further
USDA assistance. ‘
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Project Name: Granger Drain

V-C.9: Demonstration Practices Adopted (1)

Practice/Activity . Units

FY Code and Name Unit Adopted

1997 '
PAM/rrigation Site 15
Composted Dairy Manure Demo Site 7
Scientitic frrigation Scheduiing Site 1
and Moisture Monitoring

Summary

' CottonWood Demonstration. Site 1
Manure Management Site 8
Return Flow Demonstration Site 1
Surge Flow Demonstration Site 1
PAM/Irrigation Site 32
Composted Dairy Manure Demo Site 10
Scientific Irrigation Scheduling
and Moisture Monitoring Site 25

(1) This table only applies to Demonstration Projects (DP's). List Practices/

Activities that are adopted by producers in the Demonstration Project but are
not; (a) on any of the projects’ demonstration sites, (b) installed with technical

ass_istance from DP staff.
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Appendix B — Producer
Surveys/Questionnaires



Questions
Grower ID#

1. Field Information

1996 1995 1994 1993 1992

Crop

Estimated Yield
Manure Applied
Fertiliz;r Applied

P
K

2. Ask to leave strips of manure and no manure to monitor uptake of nutrients.

3. What would it take to apply manure to other field source?



Individual

Soil Sample Report
Grower ID
Sampling Date
Soil pH
Nutrient Levels
Depth - Dpm lbs/ac mmhos

Nitrates (NO3) 1ft
2 ft
3 ft
4 ft
Ammonium (NH,) 1ft
Phosphorus (P) 1ft
Potassium (K) COlft
'S, Salt ' 1ft

***Analysis by Agricheck
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~ Adoption of Best Management Practices (BMPs) to Meet Water
Quality Goals in the Granger Drain Hydrologic Unit Area

R.G. Stevens, T.W. Ley and V.1. Prest
Washington State University, Prosser, Washington

This report provides an overview of the Granger Drain Hydrologic Unit Area which has
been active since 1991. Implementation and evaluation approaches utilized,
environmental benefits measured and Iessons learned are reported.

Setting

The Granger Drain-Hydrologic Unit Area (Granger HUA) is located in the southern
portion of the Yakima River Valley in central Washington State. The Granger Drain is
composed of a natural and man-made drainage network that drains approximately
17,000 acres of highly productive irrigated agrlcultural land. The area within the
Granger HUA is part of a desert climatic zone receiving 7-9 inches of precipitation
annually. Crop production is dependent upon irrigation water from mountain storage
reservoirs. lrrigated soils are predominately silt loams found on rolling topography (2-
8%). Irrigation return flows from surface irrigation systems are collected in a series of
sub-drains and are returned to the Yakima River via the Granger Drain. This highly
productive agricultural system supports a wide variety of crops including: corn, pasture,
asparagus, alfalfa, grapes, mint, orchards, hops, wheat and many specialty crops. The
Granger HUA has eighteen dairies within its boundaries with cow populations ranging
from 100 to over 3,000 and averaging over 600 producing cows.

There are approximately 450 agricultural producers in the project area. This number
comprises both commercial operators (275) and noncommercial operators, with outside
employment. Most of the small acreages are utilized as pasture. The area surrounds
and includes two small communities, Granger and Outlook, with a combined population

of 2,000.

Suspended sediment, nutrient and pesticide loads from irrigated agricultural areas of
the lower Yakima River basin have long been recognized as serious impairments to
water quality. The effects of soil erosion on farmland and the effects of sediment and
dichlorodiphenyitrichloroethane (DDT) on the aquatic resource have been the focus of
numerous activities by several agencies. Several reaches of the lower Yakima River
and several of its tributaries violate numerous state water quality criteria and federal

Presented at the National Watershed Water Quality Project Symposium, September 22-26, 1997,
Washington, D.C. :



guidelines (Rinella, et al. 1992, Ecology, 1994, 1995). The Granger Drain (WA-37-

1024) has been cited by the Washington Department of Ecology (Washington DOE) as

exceeding standards in the following parameters: DDT, 4-4'-DDE, 4-4'-DDD, Dieldrin,

Endosulfan, fecal coliform, dissolved oxygen, temperature, pH and ammonia. The

Washington DOE estimated that the Granger Drain contributed 60 tons/day of

~ suspended solids during the 1995 lrngatlon season (unpublished data Joe Joy,
Washington DOE).

Obijectives

The overall project goal is to reduce nutrient, biological and sediment loading from the
Granger Drain to the Yakima River mainstream to a level which allows the river to meet
its classification as a “"Class A" water according to Washington DOE standards. The
specific water quality objectives are to accomplish the following: 1. Reduce sediment
loading by: a. increasing irrigation use efficiency by improved scheduling: '

b. decreasing sediment load in tail water by using Best Management Practices (BMPs):
c. reducing tail water movement off the field by reuse. 2. Reduce nutrient loading to
surface and ground water by: a. proper assessment of yield goals and nutrient needs;
b. reducing nitrogen movement by proper timing and placement; c. reducing excess
nutrient applications through soil testing and crediting all available nutrient sources.

3. Reduce input of E. coli by: a. optimizing waste management and confined feeding
operations; b. optimizing waste application methods and timing; c. renovation and
management of pastures.

The key to all of the above objectives is the implementation of BMPs at the individual
field level as part of a coordinated farm water quality effort.

Impleme'ntation and Evaluation Approaches

Project objectives are being met by providing educational materials, demonstrations,
technical assistance and developing working partnerships. implementations of BMPs
has been directed at individual producers by using a newsletter and CE publications to
provide educational materials, commodity and area meetings and demonstration sites
to share technology and follow-up with individual producers to implement BMPs.

A major focus of the project has been directed at dairy operations and associated
nutrient management concerns. Many of the eighteen operating dairies in the HUA
have increased significantly in cow numbers, with some dairies more than doubling.
These increases have placed an additional strain on waste facilities and nutrient
loading. The Lower Yakima Conservation District (CD) working with NRCS has worked
with fifteen of the eighteen dairies to develop or update dairy waste management plans.
This effort has been mainly directed at improvement in handling facilities to prevent
movement of waste into surface waters. Approximately 44% of the $300,000 of FSA
cost share money spent in the HUA has been spent on dairy waste facilities.
Cooperative Extension’s role has been to work with dairymen and other producers



receiving manure to implement BMPs for nutrient management. Nutrient content of
dairy waste, estimation of crop yield and nutnent reguirement and the use of soil testing
have been stressed as part of nutrient planning. A 1993 survey of dairy storage lagoons
in the HUA found that with current management practices lagoons had significantly
lower nutrient levels than other Northwest production areas (Table 1.). This information
allowed dairymen to modify their application practices and better utilize this resource.

Table 1. A comparison of dairy lagoon nutrient concentration in Pacific Northwest
production areas.

TKN Inorganic N Total P Total K

Ibs/1000 gal  Ibs/1000 gal Ibs/1000 gal  1bs/1000 gal
Granger Drain, WA 2.80 - 1.56 0.55 © 243
Whatcom County', WA 13.60 7.20 ' 3.0 1410
Willamette Valley', OR - 4.88 4,46 0.37 5.10

' Data collected by Henry Bierlink in Whatcom County CE and by Mike Gangner in the Willamette Valley

Soil sampling to a depth of 4-6 ft in producer fields that have long histories of manure
application have shown significant buildup of residual soil nitrate after harvest. These
levels which often exceed 300 Ibs N/ac have been used to demonstrate that excess
nitrogen is being applied thus increasing the potential risk of significant nitrate being
leached to ground water. Demonstration plots have been utilized to show that manure
applications on these fields can be reduced or eliminated without yield reduction the
next year. Phosphorus (P) soil test values in excess of 200 Ibs P,O4/ac (bicarbonate
extractant) have been found indicating long-term build up of P with its potential for
movement to surface waters. Current efforts are addressing the potential for manure
composting creating a product that can be economically transported greater distances

from the dairies.

Since the major mechanism for the movement of nonpoint pollutants to the Granger
Drain is through runoff from surface “furrow” irrigation, a major effort of the project was
limiting the movement of sediment off the field. Converting surface furrow irrigation to
either sprinkler or drip irrigation is the best long-term solution to this problem, because
this essentially eliminates surface movement of NPS pollutants. However, this
conversion is expensive and, therefore, implementation of this BMP is slow.
Approximately 55% of the FSA cost share monies were used to help producers make

~ this conversion and improve delivery systems. With proper management this
conversion eliminates surface movement of nonpoint pollutants.

One of the most rapidly adopted BMPs was first introduced by the HUA project in 1994.
Researchers had determined that small amounts of polyacrylamide (PAM) added to
surface irrigation water could effectively reduce soil erosion under furrow irrigation.
Some of Washington's first demonstrations were conducted in the HUA and sediment
losses from the end of furrows were reduced by 90-95%. Producers have continued

3



adopting the use of PAM and CE and NRCS personnel continue providing technical
assistance to producers desiring to start using this practice. The use of PAM is a cost
effective way of improving irrigation infiltration and significantly llmltlng movement of
sediment and attached chemicals.

In 1992 the HUA was selected for a test site of a new field-level P index used to assess
the potential for P movement. High P index levels were found associated with irrigated
cropping practices where manure applications had been made (Stevens, et.al. 1993).
This information is being used to increase producer’'s awareness of the long-term
effects of continuous high rates of manure appiication.

In 1993 the HUA program utilized the Home*A*Syst program educating rural
landowners of potential management practices that may lead to degradation of drinking
water supplies and to introduce management practices that can reduce those risks.
This was the first application of this tool in the state. Participants were solicited by
offering free nitrate testing for domestic wells. Participants reported changes in current
practices that would reduce the potential for drinking water contamination and
environmental degradation. '

To date the success of the project has been based on changes in public and producer's
attitudes about water quality and their responsibility as an active part of the problem
and the solution. Success has also been based on the successful implementation and
continued use of BMPs by producers.

Although the Granger Drain HUA is a joint project with Natural Resource Conservation
~ Service (NRCS), Washington State University Cooperative Extension (CE) and the

Farm Service Agency (FSA), the activities of these groups in the HUA has been a
catalyst for many working partnerships within the HUA and across the greater Yakima
River Watershed. These partnerships are leading to increased efforts towards
improving water quality across the Yakima River Watershed.

Environmental Benefits Measured

Although water quality monitoring has not been a part of this project, the Washington
DOE has monitored portions of the Yakima River. In 1884 and 1995 the Washington
DOE undertook a total maximum daily load (TMDL) evaluation in the lower Yakima
River basin including the Granger Drain to control suspended sediments, turbidity and
DDT contamination. Preliminary results of this study indicate reduced levels of E. coli.
However, sediment levels continue to exceed acceptable levels. Washington DOE has
established TMDL targets for sediment from the Granger Drain and the HUA is working
with producers developing strategies to meet these goals. The TMDL requires return
drains to be at 25 ntu or 56 mg/| for total suspended solids, requiring a 85-85%
reduction in the Granger Drain discharge.



Based on the effort of the HUA project and the established TMDL, the local irrigation
districts have initiated a monitoring program that will be used to evaluate the
effectiveness of implemented BMPs and in evaluating future efforts.

Lessons Learned

In 1991 when this project was initiated the general public and producers had not
accepted that a water quality problem existed or that they were part of the solution. The
HUA over the years has served as an example of how water quality problems should be
addressed in other areas in the watershed. During this time a Yakima River Watershed
Council (YRWC) has been formed with an active water quality committee using the
HUA as a focal point. As a part of the YRWC an interagency group has been formed
coordinating efforts and facilitating transfer of technology between agencies and areas

of the watershed.

Rate of adoption of BMPs was found to be directly related to cost of BMP
-implementation. Conversion of irrigation systems often costing $800-1,000/ac are much
slower to be implemented than practices such as the use of PAM costing $4-6/ac per
application. However, the implementation of expensive BMPs is often the only long-
term solution to problems. Therefore, improving water quality in these cases should be
considered a long-term effort.

Although the levels of sediment reduction that was initially anticipated have not been
reached, producers and other involved parties are actively working on strategies to
make things happen. One of the major lessons learned here is that it takes time to lay
the groundwork that is often necessary in accomplishing complex goals such as
improved water quality.
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BPA and WSU establish partnership for 1997 SIS
(Scientific Irrigation Scheduling) Education Project

The Bonneville Power Administration and
Washington State University - Prosser established a
partnership on a new project to help irrigation
farmers increase their irrigation efficiencies and
water management capabilities in central Washing-
ton. Tom Ley, Extension Irrigation Engineer, and
Ginny Prest, Ag Research Technician at WSU-
Prosser, are working on a new project that will focus
on letting growers know the benefits of using Scien-
tific Irrigation Scheduling (SIS) in a seven county
area including Kittitas, Yakima, Benton, Franklin,
Walla Walla, Grant and Adams.

The goals of this project are to 1) determine
how many crop producers/landowners are currently
using some form of irrigation scheduling to deter-
mine crop water use/needs and 2) to conduct demon-
stration projects to show crop producers the potential
benefits of using SIS and to introduce technologies
that are available to producers.

. What does this mean to a producer? Well, SIS
may be coming soon to a farm
near you. The demonstration
projects will be done on-farm, at
least four fields per county.
Each demonstration project will
consist of an irrigation system
evaluation with the producer in
the spring, as well as an early spring soil water
content determination. Weekly soil water monitoring
and irrigation forecasting utilizing the Washington
Irrigation Forecaster (WIF) will be provided during
the 1997 irrigation season. The software, training,
and technical support will be provided to cooperators’
so that they can use their new skills to schedule the
additional fields on their farm.

There will be educational workshops on the
components of SIS, the WIF software, and other
irrigation BMP's in each county at the beginning,
during and at the end of the 1997 irrigation season.
For more information see workshop listings on page
4, A workshop will be in your area soon!

...818 may be
coming soon
to a farm near

Ley and Prest will also be looking for new
ways to measure soil water on-farm other than the
currently accepted measuring devices. WSU -
Prosser will be field testing the new soil water probes
to assess their reliability, ease of operation, and costs
for equipment and labor.

Historically soil water monitoring has been
performed by scientists, commercial consultants and

_ irrigation specialists on the larger farms. Equipment

such as the neutron probe, requires a special license.
Additionally, much of the equipment is expensive to
purchase. But as technology develops, new equip-
ment and probes are becoming available that do not
require a special
license, are portable
and are less expen-
sive. _

Many of the
larger farms will
probably continue to
utilize irrigation
consultants, but it is
hoped that the
smaller sized farms will be able to utilize this tech-
nology so that they can monitor soil water too.

Funding for this project has been provided for
by the Bonneville Power Administration.

... it is hoped that the
smaller sized farms
may be able to utilize
this technology so that
they can monitor soil
water...

A workshop should be in your area
~soon! ! See Page 4 ‘
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What is Scientific Irrigation Scheduling (SIS)? |

Scientific Irrigation Scheduling (SIS) is a best management
practice (BMP) available to all farmers. SIS is simply a process for
balancing readily available water in the soil profile with crop water
demand and the capacity of an individual irrigation system to
replenish that demand. It uses soil water measurement informatior
irrigation system capacity, current and expected weather conditions,
and crop water needs to determine an irrigation schedule that will
allow producers to apply irrigation
water at the right time and in the
right amount. -

SIS has the potential to in-
crease irrigation application effi-
ciency by 10-30 percent. Irrigation

..S1S is simply a process
Jor balancing available
water in the soil profile
with crop water demand

and the capacity of scheduling can reduce energy costs.
individual irrigation There are other benefits as well.
systems. There is less leaching to ground

water resulting in optimized nutrient
utilization and there is reduced irrigation return flows.

Many growers have considerable knowledge and experience
with their own crops, soils and irrigation systems. We recognize
this and can help them use it to their advantage. In the long run the
great thing about practicing scientific irrigation scheduling is the -
help provided in fine tuning of irrigation management. Cooperators
we have worked with in the past generally agree that the process
has helped them to get a better feel for the soil water status in the
field at any given point in time and for a specific combination of
crop, soil and irrigation system characteristics.

The down side of the process is there is a learning curve
which takes time, probably the most precious commodity a pro-
ducer has. Managing irrigation applications is often low on the
priority list-because of the relative low cost for water and energy.
There are always so many "things" to do and so little "time" to do
them.

| WIF: Washmgton Irrlgatlon Forecaster

Growth stag"e/dev’elupment o

In the simplest form, the problem of managing plant available
soil water in the root zone is.similar to tracking cash flow in a bank
account. Irrigation and rainfall represent deposits, crop water use
and deep percolation represent withdrawals, and the challenge is to
manage the balance (root zone soil watet content) between accept-
able limits. The Washington Irrigation Forecaster (WIF) is a
software package for IBM PCs and compatible computers, which
provides the user with computer-assisted checkbook irrigation
management information. WIF was originally developed by Ken
Best as part of his Master of Science degree thesis in Agricultural
Engineering at WSU. It was then enhanced with a menu-style user
interface for data entry. Several revisions and updates of the WIF
are planned as part of the irrigation scheduling education and

* demonstration project described on the front page. The WIF

software package includes models of crop growth, crop water use,
irrigation systems, and supporting data files specific to Washingto~
State, which can be used to provide irrigation management inform.....
tion for 39 different crops. ' continued page 3 WIF...



WIF continued ...

The WIF software package really consists of
two programs: one to help build a data riie for each
field to be scheduled. and one to provide irrigation
scheduling information. The program 10 build a
tield data file must be used before the irrigation
scheduling program can be ran on the field that is to
be scheduled. Input data required includes the crop
tand emergence data if an annual crop). the loca-
tion. soil tvpe and depth (if depth is limiting full
root zone development). field soil water status and
the date of measurement. and irrigation system type
and application rate. This field data is saved to a
file specific to each field. It can be updated or
revised as needed.

The WIF irrigation scheduling program is used
to update the current soil water content in the root
zone of the crop and to forecast crop water use.
Soil water can be updated with a current measure-
ment of the soil water content. or by calculating a
soil water balance in the root zone. This means that
crop water use (withdrawals) and irrigation and
rainfall (deposits) must be entered. Crop water use
can also be estimated using weather-based crop ET
estimates such as those available from the PAWS
weather network. Irrigation and rainfall data are
measured or estimated for each field by the user.

~ Once the root zone soil water content is
updated, the model provides a forecast of crop
water needs and irrigation management recommen-
dations up to 2§ days into the future. This forecast
1s unique in that the first week of the forecast is
based upon standard weather forecast information
given in local newspapers. or on radio and TV.
The irrigation management recommendations allow
flexibility in making your irrigation decisions. and
generally will provide information to help minimize
over irrigation as well as avoid crop water stress.

It is recommended that vou run the WIF
program routinely (weekly) through the season and
not rely completely on the long range forecast of
irrigation needs. This usually only takes a few
minutes once you learn to operate the program.

Soil water content should be periodicallv measured
through the season to keep the estimating proce-
dures used in the program on track. Flow or water
application measurements should also be made to
check that the desired depths of application are
actuallv being applied.

While the above description of WIF may
sound somewhat complex and difficult 1o use. it is
actually very easy to use after some initial "getting
used to." and the irrigation management recommen-
dations are easy to interpret.

PAWS- Public Agriculiure Weather System
by Tom Lev, P. E.
Extension Irrigation Engineer

Is it alive or not??? Both Ginny and I have heard
rumors and comments recently that PAWS, the Washington
Public Agriculture Weather System, is dead. Let me say it
right here and now (and by the way I manage the PAWS
project). the opposite is true. PAWS is alive and well and
planning and implementing exciting changes for the future.

1 suppose many of the rumors are connected with the
demise of the National Weather Service Agricultural
Programs operated out of Yakima and Wenatchee. It is
true that WSU' PAWS and the National Weather Service
had a very close and mutually beneficial working
relationship. We have supplied NWS with all of our PAWS
data from day one. In return they did an exceilent job of
disseminating useful PAWS weather, frost warning, and
crop protection information over the NOAA weather radio.
It was a sad omen when the valuable NWS AG Weather
Program was terminated in April of 1996. This did not
mean the end of PAWS however.

I suppose another recent development may also be
giving rise to the rumors of PAWS' demise. During the
1996 growing season we actively transferred weather data
to the Tree Fruit BBS operated at WSU Tree Fruit
Research and Extension Center in Wenatchee. It was
recently announced that this BBS was going to be
discontinued. ¥ am sure this has caused some alarm,
particularly within the orchard industry. Please reduce
your stress level now. :

A plan has been developed and is being implemented at
PAWS headquarters, WSU Prosser. A new BBS will be
available (hopefully with all the major bugs worked out) by
mid-March 1997 and will replace the current PAWS '
computer/modem user interface as well as the Tree Fruit
BBS. This new BBS will allow easier and faster access to
PAWS weather data and on-line computer models (insect
pest and disease models, heat nnits and growing degree
days, crop water use, etc.). There will also be capability to
access this BBS over the Internet using TELNET. We also
have plans to implement a PAWS Web site which will allow
access to data and models.

It is true that PAWS has experienced decreasing budget
allocations from WSU. Our goal is to fund our current
operation and maintenance support from private industry,
grants, and weather station sponsorship. For this reason
part of our future support will come in the form of user fees
for BBS and Internet acéess to PAWS similar to these
implemented for the Tree Fruit BBS.

I believe WSU has made and will continue to stand by a
long term commitment to house the PAWS network and
provide personnel support. In fact I wish to take this
opportunity to introduce the new PAWS Electronics
Technician, Todd Elliott. Todd started on January 2, 1997
and is making significant contributions with the
development of the new BBS and Internet access to PAWS.

Information about PAWS is currently available at our
anonymous FTP site. Using a Web browser type ftp://
frost.prosser.wsu.edu on the URL address line. This should
connect you with our site where information about PAWS is
posted. PAWS subscription fees will be posted there as well
as informational updates on progress towards enhancing
access to PAWS data and models. For these of you without
Internet access, contact us at (509) 786-9367 for this
information.




‘Want to find out more? A workshop will be in your area soon!

Date Timg Meeting /Contact Information Location
Feb 11 8a-dp Potato [PM/SIS Workshop TRAC, Pasco .
Eric Sorensen, (509} 545-3511
Feb 12 8a-4p Potato IPM/SIS Workshop : Hallmark Inn, Moses Lake
Gary Pelter. (509) 754-2011
Feb 27 9a-3p SIS Workshop WSU - IAREC, Prosser
Contact Pat Daly. (509) 786-9230
Feb 27 6p-9p SIS Workshop WSU Extension Office, Walla Walla
Walt Gary. (509) 527-3260 . ‘
Mar 6 9a-2:30p SIS Workshop Best Western, Ellensburg
Tom Hoffmann. (509) 962-7507
Mar 7 9a-1p SIS Workshop WSU Extension Conference Room
Dana Faubion, (509) 574-1600 . Yakima County Courthouse, Yakima
For more information about the SIS Project, future workshops, or other
irrigation BMPs, please feel free to contact either one listed below:
Tom Ley, P.E. : Ginny Prest
Extension Irrigation Engineer Ag Research Supervisor
(509) 786-9203 leyt@wsu.edu (509) 786-9215 prestv@wsu.edu
FAX (509) 786-9370

* Washingion State University offers our programs 1o all persons regardiess of race, color, national origin, religion, sex, disability,
age, Vietnam era veteran status, sexual orientation. or familial status and is an equal opportunity employer.
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Irrigated Agriculture Research and Extension Center
24106 N. Bunn Road

Prosser, WA 99350



Irrigation Scheduling on Your Farm
A Survey of Central Washington

Please take a few minutes to fill out this survey. The following information is requested for
two reasons. First, so we can determine if and how irrigation scheduling is practiced on-farm in
Central Washington. Secondly, this survey will also be used to identify what is needed (equip-
ment, tools, technical assistance and training, etc.) to enhance the adoption of Scientific Irriga-
tion Scheduling (SIS) in your area, for your farm size and in other areas of irrigated agricultural
areas in Washington State.

This is a Washington State University - Prosser program supported by funding from the
Bonneville Power Administration. As always, this information will be kept confidential.

Thank you in advance for your time and even if you do not want to fill out the survey
please return it with your correct mailing address so we can keep you on our mailing list.
We might have something in the future that would be of value on your farm or in your
consulting service,

_Ginny Prest (509) 786-9215 and Tom Ley (509) 786-9203.

If you do not wish to partlclpate in the survey but would llke to contmue to rec_glve the
‘Washington Irrigator NewsLetter, please provide the following information:

s e

Please print

Name

Business Name

Mailing Address

City | Zip Code



Section 1 --- Please tell us about you.

A. Are you a farmer, grower, rancher, or producer? Yes No (circle one)

If Yes, continue on to the Section 2.
If No, please go to next question.

B. Are you a Crop Consultant, Irrigation Consultant,
or someone who assists growers in determining an
irrigation schedule? Yes No (circle one)

If Yes, continue on to Section 3.
If No, provide us with your mailing information so that you will continue to receive the Wash-
ington Irrigator NewsLetter.

Section 2 --- Please tell us about your farm.
This section is intended for use by irrigated crop producers and ranchers. If you are a consultant
please continue on to Section 3 - Irrigation Scheduling.

A. Irrigated fields you own, lease, or manage.
Irrigation

H . ! 1d - 1 ,7 .“ . N 1 /1 W k]
Example #1 404 wheel line Hay Hay Corn Own

B. Tell us about the pumps you use to supply irrigation water to your irrigation systems.

Pump o Rated . VPum’p Supphm . Water Source

Type - S hp gpm___pressure o H#Acres -~ Surface/Well
centrifugal 15 ' 404 . Surface

C. What electrical utility provides you with power for your pumping stations?



Section 3 --- This section is intended to be used by growers who schedule their own irrigations and by
commercial/agency individuals who schedule irrigation for others?

A. Do you use/practice irrigation scheduling? Yes Sometimes No (circle one)
B. How many acres do you schedule? Acres
C. How many farms does this acreage represent? Farm(s)

D. What methods do you use to schedule irrigation water applications?

.

'Calendar ' Seat of the pants
Newspaper ET and rainfall data Viéual status of crop (color, wilt, etc.)
Crop temperature Soil moisture monitoring

Personal weather observations/data collection
Infrared photography
Commercial irrigation scheduling service

Computer scheduling - irrigation scheduling software

Other (please indicate whaf)

E. What method do you use to measure soil water content?

Neutron probe TDR
Moisture blocks (gypsum, Watermark) Tensiometer/Irrometer
Feel/Appearance (color, etc) Gravimetric sémpling

Other (please indicate what)

F. How do you determine soil properties?

Soil surveys ‘ Send soil to lab for analysis
” Other (please indicate)
~ G. Do you use crop evapotranspiration (ET) data
to help determine irrigation recommendations? Yes  Sometimes No ~ (circle one)
From daily newspaper . From 0;1 sit:; weather station

On-site pan evaporation
From a weather service with a weather station close to the farm
From computer software with historical averages

Other (please indicate)




H. Do you know/analyze irrigation systems to
determine the application rate? Yes  Sometimes No (circle one)

I. Do you know/analyze irrigation systems to
determine the efficiency and/or uniformity .
of application? ‘ _ Yes  Sometimes No (circle one)

J. Do you adjust your irrigation schedule based
on the environmental variables that affect
application rates/efficiencies/uniformities
at the time of irrigation? Yes  Sometimes No (circle one)
K. If you do not use scientific irrigaﬁon scheduling (SIS), please tell us why?
No need : Too expensive

Not enough time available Do not know how

L. What information do you need about irrigation scheduling so that you might consider using
it to manage soil water content and irrigation water applications?

| M. Do you own/operate a computer? Yes No

N. What type of computer do you use?

__~ IBMorIBM compatibie ’ - ______Apple
Macintosh

Other (please indicate)

O. What operating system does your computer use?

OS/2 version ____ - _____ DOSversion:
- Wmdow 3 o Wiﬂdoﬁs 95 ke
__f___’.Other (please indicate)
' P. Is &our g:omputef hool;ed up to a modem? Yes No

Thank you again for your time spent filling out this survey. It will provide us with valuable infor-
mation and help us determine how Washington State University can better provide services to

assist you in scheduling your irrigations. If you have any questions, please do not hesitate to contact
either Ginny Prest at (509) 786-9215 or Tom Ley at (509) 786-9203. ‘

Please place in the self addressed envelopé enclosed and mail.
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Scientific Irrigaiion Scheduling Project Going Strong

Robert 6. Evans and Cindy Mead
Biological Systems Engineering, WSU-Prosser

The scientific irrigation scheduling (SIS)
project funded by the Bonneville Power Admin-
istration is off and running strong. Twenty-four
cooperators in'seven south central Washing-
ton counties are participating in the 1997 SIS
demonstration project. There are 6 fields in
‘Adams County, 6 in Benton County, 2 in
Franklin County, 2 in Grant County, 6 in Kittitas
County, 6 in Walla Walla County, and 6 in
Yakima County.

There are about 1800 total acres covered
by this project and include rill, wheel line, hand
line, solid set, center pivot, and drip irrigation

systems. Crops being

There are  Scheduled include alfalfa,
about 1800 sweet corn, hops, sugar
fotalacres O R s
cqvereq by dry beans, timothy hay,
this project..... apples, sweet cherries,

and wine grapes.

Irrigations are being scheduled weekly
using the Washington lrrigation Forecaster
software (WIF), PAWS data and readings of
weekly soil water status. The field demonstra-
tions involve weekly soil water monitoring using
a neutron probe. Some sites were also
equipped with additional soil water monitoring
tools (e.g., buried Watermark® sensors) to
educate cooperators on the available devices
and how they work. Project personnei are
refining the process and improving the timeli-
ness of the irrigation scheduling reports to
assist irrigators in planning future cultural
activities including water applications.

The primary purpose of this project is to
conserve electrical energy and water re-

sources as well as

The primary reduce irrigation
purpose of this costs for growers.
project is to conserve  Consequently,
electrical energy and project personnel
waterresourcesas . are also cooperating
well as reduce imiga-  with the Kittitas
tion costs for grow- County and Adams

County Conserva-

tion Districts on some of their water manage-
ment programs by providing irrigation schedul
ing services on selected fields.

, There have been some changes in
personnel for the Scientific Irrigation Schedul-
ing Demonstration Project. Dr. Robert Evans,
Agricultural Engineer, replaced Dr. Tom Ley
who has left WSU, as project leader and the
main technical support person for this project.

. Next, Ms. Cindy Mead was hired in May as the

principal field technician responsible for the
day-to-day operation of the SIS project. Dr.
Mary Hattendorf at WSU Prosser has also
assumed the management of the Washington
Public Agriculture Weather System (PAWS)
from Tom Ley.

And on the inside?

Irrigating with High
Sodium Well Water
Keeping Microirrigation System -

See Page 2

Clean ig Critical See Page 3
Irrigation Scheduling for
Microirrigation Systems See Page 4

Some Thoughts About "PAM"  See Page 5
The Changes at PAWS See Page 6




Irrigating with High Sodium Well Water

Robert Evans - Biological Systems Engineering
WSU - Progger

Many of the deep wells in central Wash-
ington produce water that is high in bicarbon-
ate and sodium with a pH 8 or greater. Appli-
cation of high sodium water quickly creates
problems with soil sealing and limited infiltra-
tion of water into the soil. Overcrop applica-
tions of these waters can result in significant
deposits of lime (caicium carbonate -CaC0,)
on fruit when used for cooling. Ifallowed to
accumulate, sodium may aiso cause serious
ieaf burn if applied over crop on sensitive
crops such as apples or grapes for either
irrigation or cooling. These two separate
problems must be considered together but
treated individually.

Sodium ions held on soil exchange sites
become available for leaching from the soil |
profile when exchanged for calcium ions.
However, the high bicarbonate levels cause
the calcium to be unavailable and the sodium
builds up on or near the soil surface. The
concentration of sodium causes soil structure
to break down (deflocculate) and the soil
surface develops an infiltration seal resulting in
large amounts of runoff and dry root zones.
This problem is best addressed by: 1) treating
the soil with several tons of gypsum (calcium
sulfate - CaS0,) incorporated prior to planting;
and 2) continuously keeping the pH ofthe
applied water between 6 and 6.5 with an
acidifying agent such as sulfuric acid. lrriga-
tion systems can be used after piantingto *
apply very finely powdered gypsum which is
injected as a calcium source but water pH
should be 6.5 or less for best results.

Deposits on fruit and leaf burn must be
reduced by: 1) reduction of water pH every
time the water is applied; and 2) periodic
washing of the canopy using low pH water at
night. Calcium carbonate (lime) precipitates

can be readily controlled by maintaining the pH -

of the applied water at about 6.5-6.6 (a swim-
ming pool pH tester can be used to monitor) by
the careful injection of an acidifying agent ora
sulfurburner. The use of “spent acids” from
smelting or other industrial applications is not-
recommended. Technical grade sulfuric acid

is commonly used and is the least expensive,
but this is a dangerous compound to handle.
Another compound that some use is a com-
bined mixture of urea and sulfuric acid (N-
pHuric) that is easy to handle but this use may
apply nitrogen in excess of plant needs over
the season. High quality phosphoric acid may
also be used to lower pH but the amount of
acidity required to lower pH of water to accept-
able levels from phosphoric acid alone usually
exceeds the crop’s requirement for P. Certain

- chelating agents are often used to reduce

calcium deposits on fruit because of safety
concerns, but they are considerably more
expensive and less effective than acids.
Chelates do not affect water pH and are not
needed when acidifying agents are used to
lower water pH to acceptable levels. Chelates
do not improve soil conditions created by high
pH or sodium.

Injection equipment (pumps, tubing, etc.)
must be able to withstand the specific chemi-
cals being injected (e.g., PVC pipe cannotbe
used with concentrated sulfuric acid). The
injection pump supplier should have the nec-
essary information for you to purchase and
install the correct materials. Positive displace-
ment chemical injection pumps are recom-
mended.

Use a simple, inexpensive portable pH
meter to monitor the applied water throughout
the season since the chemical characteristics
of the water can vary over the year, and adjust
injection rates accordingly. Remember that
acidification only addresses the carbonate/
bicarbonate probiem, it may do nothing for
problems due to other salts and precipitates.

Mineral deposition tends to be more
significant at lower application rates (<30 gpm/
ac) because less is washed from the fruit
during overtree evaporative cooling. Evenwith
acid treatment, growers may still need to
operate low application rate systems for 4-6

. hours using with low pH water 1-2

Continued on page 5...High Sodium



continued from High Sodium ...

nights each week to try to wash off deposits .
Water for overtree applications must be
treated anytime and every time bicarbonate
concentrations greater than about 50 ppm are
present.

The treatment and use of chemicals
requires an in-depth understanding of water
and soil chemistry and an idea of what is
desired. The first step in determining treat-
ment needs is to have a chemical analyses
made of the water supply (pH, electrical
conductivity, Ca**, Mg**, Na*, CO,2, HCO,).
These analyses can be used to determine,
among other needed information, the “lime
deposition potential” (LDP). The LDP is
estimated as the least concentration of either
(CO, milli-equivalents per liter [meg/L] +
HCO meq/L) or Ca*™ meg/L. Halversonand
Dow ( 1975) suggested that a LDP below 2.0
should not be a problem for over crop irriga-
tion. However, LDPs above 2 ( 100 ppm
CaCO,) should be cause for concern and
probable treatment. AnLDP above4 (200
ppm CaCO,) should be used for over crop
irrigation with caution and only with pH reduc-
tion treatment. However, experience has
shown that LDPs as low as 1.0 have caused
serious mineral deposition problems with
evaporative cooling applications.

All chemicals and/or chemical mixtures
added to irrigation water should also be
checked to avoid phytotoxic effects as well as
for compatibility to prevent precipitations and
maximize efficacy. Except for acids, chemi-
cals should usually be injected upstream of
any filters or screens. Injection locations
should always provide for adequate mixing.
With the exception of chlorine treatments for
microirrigation and acidifying agents, the
hydraulic systems must be flushed of the
chemicals before turning off the water.

Special chemigation safety devices are
required for all chemical injection systems
under federal/state laws and regulations.
There can be no reverse flows, system drain-
age or back siphoning. :

, ~ Some Thoughts About *PAM”

Bob Steveng - Extension Soil Scientiet
WSU - Progser

More and more growers are using

[ polyacrylamlde (PAM) to reduce erosion and
| increase infiltration with furrow irrigation.

| Whether applied through the irrigation water
| or as a patch treatment in the furrow PAM
has been very effective.

I recently received some interesting
information from R.E. Sojka and R.D. Lents
leading PAM researchers with USDA-ARS
at Kimberly, Idaho. They noted two very
important points about PAM use.

PAM use in the US for soil erosion
control last year (based on an estimate of
400-500,000 acres treated at 3 Ibs per acre)
was about 1.5 million Ibs of PAM applied.

i This is up from zero acres just a few years
ago. Note this application is via irrigation
water in one fashion or another, but the:
application is to the land. Data suggests
that the worst case scenario for PAM-loss in
tail water is under 5%. Using the NRCS
standard the losses are much less than that.
Furthermore, in less than 2000 f¢t of travel in
return flow ditches the lost PAM has been -
shown to adsorb to entrained soil contained
in the flow and/or ditch walls, reaching
undetectable concentrations.

The industrial/government use of PAM
is nearly 200X the use in agriculture, and
most of that use is via direct additions to
waters in close loop proximity to riparian
resources. The annual growth in use of
PAM for water treatment alone is over five
times the entire use for erosion control in
agriculture last year. -

Sojka and Lentz also remind us that
PAM reduces on-field erosion by 2 ton of
soil per ounce of PAM used and that sub-
stantial reduction in N, P, BOD, COD and
pesticides in return flows have been docu-
mented as a result.

To be effective the use of BMPs (Best
Management Practices) such as PAM
requires management. Irrigation application}
| rates need to be modified ( i.e., increased by
as much as 2 times the normal rate) to
obtain the full benefits of PAM, erosion
| reduction and infilitration increases, and to
' reduce the potential for increased leaching
| due to increased infiltration. .

! For additional information on the use
| of PAM contact Bob Stevens, WSU-Prosser,
| (509) 786-9231 or via email at

| stevensr@wsu.edu.




il lilave woocll SUlLlllc uuaugcs al vvasuuu_.’l.uu PLALT VIV TLIIALY 3

Public Agricultural Weather Systems, (PAWS) .

Mary Hattendorf - PAWS

The Public Agriculture Weather System
(PAWS) is Washington State University's
agricultural weather service. Weather data are
collected electronically at the 58 stations
throughout the state and transmitted by radio
signal to the base station in Prosser. PAWS is
one of the few near real time agricultural
weather networks in the country, enabling it to
provide up-to-the-hour information to growers.

_ PAWS has traditionally supplied weather
data and models for growing degree days,

evapotranspiration and irrigation scheduling, air

stability, and pest and disease development.
Major system changes have been instituted in
. the past few months, including high speed
modem access on the 4 toll-free bulletin board
phone lines, and a site on the World Wide
Web(http://frost.prosser.wsu.edu).

PAWS data and models have been free of
charge to users in the past; however, with

WSU - Progser

tightening university budgets, PAWS has been-
required to support itself through paid sub-
scriptions. PAWS new subscription structure is
two tiered, with corporate rates at $1,065 per
year, and individual rates of $130 per year. A
corporate user is one who uses PAWS infor-
mation to make recommendations to growers
or clients. The individual rate is intended for
in-house use by a grower, for instance.

PAWS future depends on your support.
The PAWS system is actively seeking input
from users on the new interface, services
currently provided, and services not provided
that may be valuable to users. We appreciate
the interest in PAWS and plan to improve the
system to meet client needs.

For more information, please contact Dr.
M. J. Hattendorf at (509) 786-92189, or Todd
Elliott, (609) 786-9367.

- Washington State University offers our programs to all persons regardless of race,
color, national origin, religion, sex, disability, age, Vietnam era veteran status,

rinted on ! er, .
Q é Print recycled pap sexual orientation, or familial status and is an equal opportunity employer.

=t Robert Evans, Agricultural Engineer

Biological Systems Engineering Department
Washington State University

Irrigated Agriculture Research and Extension Center
W 24106 North Bunn Road

Prosser, WA 99350
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Keeping Microirrigation Systems
Clean is Criticalll!

Robert Evans - Biological Systems Engineering
WSU - Prosger
Plugging of microirrigation systems is a

major problem and it may occur from single
or multiple factors. Physical factors such
as suspended materials passing through
filters or broken pipes, root intrusion and
aspiration of soil particles into the emitter
orifices are common causes of plugging.
Chemical factors such as precipitation of
- carbonates and iron oxides, and precipi-
tates from chemical injections are signifi-
cant causes of emitter plugging. Likewise,
biological factors such as insects and
spiders, algae, fungi and bacteria can be
serious plugging sources.

Plugging is minimized with proper
design and management. Adequate air
‘relief, vacuum breakers and pressure relief
valves must be appropriately sited to en-
sure proper operation. Management must
include regular flushing of lateral lines and
faithful injection of chlorine orits equivalent
to prevent clogging by algae and other
biological growths (colonial protozoa, sulfur
bacteria, and other mucous organisms) and
even to minimize root intrusion. Iron and
manganese precipitat-

Most ing bacteria can be
programs controlled by chlorine
chemically treatments of a well,
treatthe water o otion or
during every polyphosphates.

irmigation event,
Most programs

chemically treat the water during every
irrigation event, generally at the end of the
irrigation cycle, although periodic (e.g.,
weekly) shock treatments using very high
dose rates can also be effective. Generally,
biocides are injected only when fertilizers or
other chemicals are not being introduced
into the system. Flushing velocities must
be high enough (at least 2 ft/sec) to trans-
port and discharge heavy particulate matter
from the pipelines. Lateral lines should
never be flushed uphill.

Chlorine activity increases exponen-
tially with decreasing pH. Thus, chlorine
should be injected when the water pH is
less than 6.5 which often requires injection
of acids. Inject chlorine downstream from
acids after the water pH has been lowered.
A pH between 5.5 and 6.0 is preferred for
optimal chlorine activity. Chemical compat- -
ibility is a concern if chlorine is injected
simultaneously with other chemicals, even
at low rates. Chlorine should always be
injected separate from fertilizers and other

chemicals as deadly chlorine gas may be

produced by direct mixing in some cases.

All chemical injections should be
filtered. Injection usually occurs after the
pump and before the media and/or screen
filters to trap any undissolved material.
Chemicals should be injected into the
center of the water flow to ensure quick
dilution to safe levels, thus avoiding pos-
sible deterioration of the filter tanks, piping,
valving or other components. Test kits for
swimming pools are available to measure
“total” chlorine or “free” chlorine. The use of
free residual chiorine (D.P.D.) testkits is
required. ‘

Microirrigation also offers many other
benefits when using chemical injection'and
application. Forexample, water soluble
nutrients can be injected to more closely
match crop requirements, increase nutrient
use efficiencies, and reduce costs. Sys-
temic pesticides and some soil fumigants -
may be injected with high efficacy. Consis-
tent soil water contents and wetted soil
volumes may also increase the efficacy of
many chemical applications, but high appli-
cation uniformities (e.g., DU 90%) are
required since the chemical application
uniformity will not exceed the water applica-
tion uniformity.

For more information contact Bob
Evans at WSU-Prosser (509) 786-9281 or
through the internet at
revans@tricify.wsu.edu.



Irrigatioﬁ Scheduling for
‘Microirrigation Systems

Robert Evans - Biological Systeme Engineering
WSU - Progser
~Microirrigation systems normally irri-

gate only a fraction of the cropped land
area. Consequentiy, the volume of water
stored in the soil and available for crop use
can be considerably less than the amount of
total available soil water volume under
surface or sprinkler irrigation systems that
wet the entire surface area. Thus,
microirrigation is typically characterized by
frequent, small water (and often nutrient)
applications that are placed directly into or
near the crop root zone with minimal losses.
This practice can maintain higher, less
variable soil water contents than other
irrigation methods, reducing the occurrence
of plant water stresses which often results in
increased yields.

The basic philosophy of microirrigation
is to be able to replace water in the root
zone in small increments as itis used by a
plant at intervals ranging from several times
a day to every two to three days rather than
refilling a-much larger soil water reservoir
after several days or weeks. Consequently,
the old ideas about field capacity, wilting
point and total water holding capacity do not
really apply to microirrigation since there is
essentially no soil water reservoir. Thus, to
avoid plant water stress, microirrigations
are scheduled based on replacing the
immediate past water use or current plant
water status and not on soil parameters
such as the maximum allowable depletion
(MAD). Sometimes microirrigated crops in
Washington are deliberately stressed, such
as wine grapes, at certain times during the
season to-control canopy, improve fruitful-
ness or improve quality, however, they still
receive frequent irrigations during the stress
periods but at greatly reduced levels.

There are two major concerns when
scheduling microirrigation systems. The
first is determining when to irrigate. The
second consideration is how much to apply
during an irrigation. When to irrigate
depends on crop, ciimate, soil, irrigation

system and management factors. It will vary
through the season. The maximum interval -
between irrigations is primarily controlled by
soil hydraulic characteristics, soil profile
layering, and tubing placement. Irrigations
can be scheduled whenever an aliowable
water use depletion level has occurred, or
to replace estimated or measured crop
water use, commonly called evapotranspi-
ration (ET), each day. Alternatively, a preset
amount of water can be automatically
applied whenever the soil water potential
(tension) in the wetted volume drops to a

predetermined critical level as measured by

Sensors.

The estimated crop water use or piant
water status, combined with the percent of
the area irrigated, will determine the total
amount of irrigation to be distributed by the
microirrigation system. The irrigated area,
in general, is taken as the total area, even
row crops and high density tree plantings,
considering that eventually most of the area
is shaded when the crop matures. How-
ever, for low density or very young plantings,
applications and schedules should be
based on the actual canopy size or only the
affected irrigated area.

The available soil water may be very
limited by drip irrigated row crops such as
vegetables with high ET rates with small
rcot zones or on sandy soils, thus requiring
irrigation two to ten times daily. Conversely,
the irrigated root zone available water
capacity might be much larger for tree
crops on heavier soils allowing for less
frequent irrigations. Daily microsprinkler
applications may be required to increase
the wetted volume and avoid leaching on
light, highly permeable soils. Conversely,
on heavier soils with high water holding
capacities or poor drainage, optimal
microsprinkier irrigations might be only
every second or third day.

For more information contact Bob
Evans at WSU-Prosser (509) 786-9281 or
through the internet at
revans@tricity.wsu.edu
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Executive Summary

Purpose and Approach

The lower Yakima River basin is located in south-central Washington State. It is one of
the most intensively irrigated and agriculturally diverse areas in the United States.
Suspended sediment and persistent pesticide loads from irrigated agricultural areas of the
lower Yakima River basin have long been recognized as serious impairments to water
quality. Recent water quality evaluations by the US Geological Survey (USGS) have
indicated that some improvements have been made, but beneficial uses are still 1mpa1red
by sediment and sediment-borne pollutants like DDT from irrigation returns (Rinella et
al., 1992b, 1993).. Consequently, several reaches of the lower Yakima River and several
of its tributaries do not meet numerous state water quality criteria and federal guidelines
(Ecology, 1994a, 1995). As a result, these water bodies have been placed on the
Washington State’s 303(d) list.

The Clean Water Act directs Ecology to perform a total maximum daily load (TMDL)
analysis for contaminated waters on the 303(d) list.” Ecology had determined that
turbidity and DDT represent key water quality impairments on the 303(d) list in the lower
Yakima River basin. In response, Ecology conducted a TMDL study to evaluate controls
of suspended sediment, the primary cause of the turbidity criteria violations, and a major
source DDT transport in the lower basin during the irrigation season. Ecology believes
 the control of suspended sediment generation and transport during the irrigation season
will result in far-reaching water quality and fish habitat improvements in the Yakima
Basin.

In addition, the TMDL needed to be coordinated with the Yakama Indian Nation (YIN)
since the Yakama Indian Reservation covers over forty percent of basin, but is outside of
the state’s jurisdiction. The Yakama Indian Nation and Ecology joined in a data-sharing
and cooperative monitoring agreement for the project. Like Ecology, the YIN and the US
Environmental Protection Agency (USEPA) share similar Clean Water Act and TMDL
responsibilities on the Yakama Indian Reservation. They are developing plans, and are
undertaking actions to address suspended sediment loads in drains and tributaries from
the Reservation.” Ecology, the YIN, and the USEPA will continue to ¢oordinate their
efforts to improve water quality in the Yakima River

The TMDL evaluation project was undertaken in two phases by the Environmental
Investigations and Laboratory Services (EILS) program at Ecology. Phase I tasks
1ncluded ‘

e water quality monitoring,
e a historical data review,
» suspended sediment criteria development based on beneficial use impairments, and
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0 years (2017)
The DDT human health criteria in fish and water will be met.

'SS reductions necessary to meet the turbidity TMDL targets were estimated from the
994 and 1995 data. Main stem TSS concentrations in both years would have required
zductions of approximately 50% to stay within the 5 NTU limit at Kiona. The main
tem loading would be adequately reduced to meet the 5 NTU limit if project area and
(akama Reservation tributaries complied with the recommended 25 NTU target. The
7SS load from project area tributaries and drains to the Yakima River would have been
educed by approximately 207 tons/day in 1995. The 25 NTU target will require the
argest return drains to reduce TSS loads 13% to 93% in an irrigation season with normal
vater availability, like 1995, Under conditions of limited water availability like in 1994,
some of these same return drains would have easily meet the target while others would
till have needed reductions of 25% to 90%.

Based on the regression equation, the turbidity-related TMDL target of 56 mg/L TSS at
mouths of drains could reduce t-DDT concentrations to 7 ng/L. That would reduce t-
DDT loading to the Yakima River by more than 66%. The 7 mg/L. TSS target for
compliance with the 1 ng/L aquatic toxicity criterion for DDT will require substantial
reductions of TSS loads in most tributaries --from 30% to 99%. However, model
simulation results suggest the 1 ng/L. DDT criterion might not be attained in the niver,
even if the TSS concentrations in the drains were reduced to the 7 mg/L TSS target.
Background t-DDT residuals carried in the river from upstream or in resuspended
sediment would become the dominant sources of t-DDT in the lower Yakima River. .
These inputs could continue to cause DDT concentrations to exceed the criterion.
Instream and out-of-basin sources are more difficult to predict and control, and could
likely prevent complete water quality compliance in the main stem. A

The TSS to t-DDT regression developed from data collected to date shows a greater
variability in the lower region of the regression where TSS concentrations are less than 70
mg/L. DDT data are lacking for the lower TSS concentration range. Therefore, as more
DDT samples are collected from return drains and tributaries that approach compliance
with the interim turbidity TMDL target of 25 NTU (56 mg/L TSS), the regression can be

re-calculated.

The suspended sediment and turbidity reductions recommended in the TMDL evaluation
provide direction to Ecology for planning, funding, and executing specific actions in
priority subbasins. Ecology will hold public workshops in cooperation with conservation
and agricultural outreach agencies to discuss all aspects of the TMDL with local growers,
water purveyors, and other interested parties in the lower Yakima River basin. At that
time, implementation plans and schedules for these recommendations (or alternatives that
meet water quality standards, protect fish health and habitat, and protect designated uses)

will be formulated. '
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Two very different irrigation season flow regimes were monitored during 1994 and 1995.
[rrigation diversions were severely limited in 1994 because water availability for
irrigation was the lowest on record. The 1995 season saw normal water availability.
Water availability and use had a direct impact on suspended sediment loading from
tributaries and irrigation return drains. Tributaries and drains associated with lands with
senior water rights (i.e., only minor reductions in water use) maintained elevated TSS
concentrations and turbidities both years. For example, the median turbidities at Moxee
Drain and Granger Drain exceeded 50 NTU, the level at which displacement of salmonids
can occur, in 1994 and 1995. However, tributaries and return drains from lands affected
by lower water use in 1994 resulted in lower mean TSS concentrations-and turbidities. In
1994, Sulphur, Spring, and Snipes creeks had median turbidities below 25 NTUs.
Salmonid feeding and growth are affected at turbidities above 25 NTUs. In 1995, the
median turbidities of Sulphur Creek and Spring Creek were above 25 NTU, while the 90"
percentile turbidities for Sulphur, Spring, and Snipes creeks exceeded 50 NTU. :In turn,
main stem concentrations of TSS and turbidity increased between 1994 and 1995 as TSS
loading from tributaries increased. Median and 90" percentile turbidities at main stem
sites monitored in 1994 remained below 25 NTU. In 1995, 90 percentile turbidities of
the four sites below the Yakima River at Parker exceeded 25 NTU. In both years,
turbidity increased by more than 5 NTUs between the confluence of the Yakima and
 Naches River and Benton City.

A TSS loading balance was calculated from the data collected during the 1995 irrigation
season. The cumulative impact of tributary and drain loadings on reaches of the lower
Yakima River was clearly seen. For example, in the later part of the irrigation season, the
Moxee Drain TSS load (35 tons/day) exceeded the Naches River’s load (27 tons/day),
even though the average water volume of the Naches River was 14 times that of Moxee
Drain. Granger Drain contributed an average 60 tons of TSS /day. The TSS load from
Sulphur Creek was 110 tons/day, and Spring and Snipes Creeks’ combined TSS load was
46 tons/day. The combined TSS load from the Yakama Reservation drains and
tributaries was 75 tons/day. Approximately 1.5 tons/day came from municipal or
industrial sources. Ungaged tributaries and instream sources also accounted for
substantial loads during the irrigation season.,

Using 1994 and 1995 monitoring data generated in this TMDL evaluation, a regression
was developed of turbidity as a function of TSS. The following linear regression
equation was based on 646 data pairs from river, canal, drain, and tributary sites with TSS
concentrations less than 1000 mg/L:

log,, Turbidity = 0.871 * log,, TSS - 0.145

The equation had a coefficient of determination (r) of 0.956, which means 96% of the
data variability is explained by the TSS data. Such a high correlation is somewhat
unusual, but it may be because a ratio turbidimeter was used for all analyses, and because
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the geographic and seasonal scope of the data was more focused than other studies of this
kind.

Pesticides

Nonionic pesticides have been used extensively on the agricultural crops of the Yakima
Valley since at least the 1950s. In general, the organochlorine compounds, such as DDT,
dieldrin, and endosulfan, have been the most frequently detected pesticides in basin
waters, sediments, and biota due to their persistence in the environment and heavy use in
the past. Concentrations of total DDT in the water were highest in the early 1970s. In the
mid-1970s and early 1980s, DDT was not detected in samples routinely collected by the
USGS, most likely because of the higher detection limit. Samples collected by USGS
during the NAWQA survey indicate that DDT is still present in the main stem at

. concentrations above criteria. There is some indication that t-DDT burdens in fish tissues
are declining, although there are not enough data to confirm this trend. Fish in the lower
Yakima River still have one of the highest concentrations of DDT in the country (Rinella
et al, 1993). These findings resulted in a Washington State Department of Health
advisory in 1993 recommending that people eat fewer bottom fish from the lower basin
(Department of Health, 1993). '

In 1995, whole water samples were analyzed for 46 pesticides at Granger Drain, Spring
Creek, Sulphur Creek, and the Yakima River at Euclid Bridge as part of the TMDL
evaluation. Organochlorine, organophosphate, and nitrogen-containing pesticides were
frequently detected at all sites. Total DDT was detected above the human heaith and
aquatic life chronic toxicity criteria at all sites on three or more sampling dates. The t-
DDT samples analyzed had concentrations from 0.004 ug/L to 0.357 pg/L, and a median
of 0.0083 ug/L. The median concentration, and most sample results, were similar to what
has been reported in recent years for these sites. However, one sample collected at
Granger Drain contained 0.357 pg/L t-DDT. It was twice the previously highest
concentration of t-DDT detected since 1968.

Additional pesticides detected in water at concentrations above criteria or guidelines
were: azinphos-methyl, chlorpyrifos, malathion, diazinon, and propargite. Both-
azinphos-methyl and chlorpyrifos are highly toxic insecticides used on many fruit and
vegetable crops. Preventing seasonal entry of these newer pesticides into basin waters
deserves further investigation.

The t-DDT concentrations in the small mouth bass and carp tissue samples collected in
1995 from the Yakima River at Euclid exceeded the Ecology screening guideline by an
order of magnitude. The bass sample had a higher concentration than bass previously
analyzed in the lower basin, and the carp sample was at the higher end of the range of
values observed. Dieldrin was also detected in the bass and carp samples at
concentrations exceeding the 0.7 pg/kg screening guideline by an order of magnitude.
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The carp sample’s 15 pg/kg total chlordane concentration exceeded the human health
screening level of 8.3 pg/kg. Total PCBs (polychlorinated biphenyis) in both the carp
and bass also exceeded the screening guideline for human heaith risk. QOther pesticides
detected, but below guideline concentrations, were: heptachlor expoxide,
hexachlorobenzene, and trifluralin. '

The three largescale sucker composite samples collected from the Yakima River at Euclid
in 1995 contained from 2,276 pg/kg to 3,728 pug/kg t-DDT. Dieldrin and total PCB
concentrations in the 1995 samples also exceeded wildlife guidelines. These data
indicate that pisciverous wildlife are still likely at risk from exposure to t-DDT, dieldrin,
and other pesticides in Yakima River fish.

Using 1995 monitoring data generated in this TMDL evaluation and previous USGS and
Ecology data, a regression was developed of t-DDT as a function of TSS. The best linear
regression equation based on 71 data pairs from river and tributary sites with detectable t-
DDT concentrations (expressed as nanograms per liter, or ng/L) was:

loglo t-DDT =0.953 * logw TSS -0.820

The equation had a coefficient of determination (r*) of 0.747. Data collected in 1995
were not significantly different from previously collected data, and tributary data were
not significantly different from main stem data, so all data were grouped. Other
pesticides either had too few data, or no significant association with TSS was found.

Total Maximum Daily Load Recommendations

Since suspended sediment and DDT are two of the most significant pollutants in the
Yakima River Basin, it is necessary to set nonpoint source reduction targets through load
allocations in the study area. Three approaches were used to recommend TSS and DDT
targets and nonpoint source load allocations for the Yakima River and its tributaries in -
the study area:.

. Turbidity criterion -Using the correlation of TSS concentrations to turbidity values,
TSS targets on the main stem Yakima River will be based on the turbidity standard of
5 NTU above background.

Fisheries (aquatic biota) support - Using the narrative criteria to protect aquatic life,

a 25 NTU turbidity or 56 mg/L TSS target will apply to irrigation return drains and

tributaries as a fish health threshold consistent with the scientific literature.

Pesticides criteria - Based on the correlation of TSS to t-DDT, long-term TSS

reduction goals will be set for return drains and tributaries to achieve the t-DDT water
~quality criterion for protection of aquatic life from chronic toxicity. Targets to meet

human health criteria will be assessed as progress to the aquatic life criterion is made.

S

(WS ]

A Suspended Sediment and DDT TMDL _ Page 6
Evaluation Report for the Yakima River : :



The TMDL-related activities include re-evaluation work and further target development.
The targets based on aquatic community effects should be met in 15 years so that an
evaluation of ways to meet DDT human health criteria can be done within 20 years.
Limiting DDT uptake by aquatic organisms may require an entirely different approach,
but that will be difficult to know until substantial reductions in TSS and associated DDT
loadings are accomplished. These are necessary components of the phased-TMDL
approach. The effectiveness of individual control measures to reduce soil erosion in
irrigated agricultural areas is fairly well understood, but the overall effectiveness of all
measures implemented in the basin, and the rate at which they will be adopted under
current economic and political conditions is uncertain. The scheduling of targets and
TMDL-related activities are proposed as follows:

S years (2002)

¢ Yakima River main stem will comply with the turbidity target of not more thana 5
NTU increase between the confluence of the Yakima and Naches Rivers (RM 116.3)
and the Kiona gage at Benton City (RM 30).

¢ All drains and tributaries within the project area will comply with the 90 th percentile

turbidity target of 25 NTU at their mouths, especially Moxee Drain, Granger Drain,
Sulphur Creek, and Spring Creek.

o The efficacy of using TSS load targets for tributaries and drains where the 25 NTU
target is not representative of total load reductions will be evaluated.

e Agreements between the State of Washington, Yakama Indian Nation, and the U.S.
Environmental Protection Agency that sets load allocations for the Yakama
Reservation, and management of basin water quality will be completed.

10 years (2007)

e The mouths of all tributaries and drains, and all points within all basin tributaries and
drains will comply with the 90 . percentile turbidity target of 25 NTU.

o The 7 mg/L. TSS target developed to meet the DDT chronic aquatic toxicity criterion
will be re-evaluated using additional data and historical pesticide use analysis.

+ Target controls and a strategy to meet the DDT human health criteria in fish and
water will be developed.

e Yakima River main stem will comply with the turbidity target of not more than a 5
NTU increase between the confluence of the Yakima and Naches Rivers and the Van
Geisan Road bridge at West Richland (RM 8.4).

15 years (2012)

» All tributaries and drains, and the Yakima River main stem will comply with the 1
ng/L DDT chronic aquatic tox1c1ty criterion by the 7 mg/L TSS target or its modified
form (see 10 year);

e A control strategy to meet DDT human health criteria using TSS or other targets will

be established.
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20 years (2017)
¢ The DDT human health criteria in fish and water will be met.

TSS reductions necessary to meet the turbidity TMDL targets were estimated from the
1994 and 1995 data. Main stem TSS concentrations in both years would have required
reductions of approximately 50% to stay within the 5 NTU limit at Kiona. The main
stem loading would be adequately reduced to meet the 5 NTU limit if project area and
Yakama Reservation tributaries complied with the recommended 25 NTU target. The
TSS load from project area tributaries and drains to the Yakima River would have been
reduced by approximately 207 tons/day in 1995. The 25 NTU target will require the
largest return drains to reduce TSS loads 13% to 93% in an irrigation season with normal
water availability, like 1995. Under conditions of limited water availability like in 1994,
some of these same return drains would have easily meet the target while others would

- still have needed reductions of 25% to 90%. ‘

Based on the regression equation, the turbidity-related TMDL target of 36 mg/L TSS at
mouths of drains could reduce t-DDT concentrations to 7 ng/L.. That would reduce t-
DDT loading to the Yakima River by more than 66%. The 7 mg/L TSS target for
compliance with the 1 ng/L aquatic toxicity criterion for DDT will require substantial
reductions of TSS loads in most tributaries --from 30% to 99%. However, model
simulation results suggest the 1 ng/L DDT criterion might not be attained in the river,
even if the TSS concentrations in the drains were reduced to the 7 mg/L. TSS target.
Background t-DDT residuals carried in the river from upstream or in resuspended
sediment would become the dominant sources of t-DDT in the lower Yakima River.
These inputs could continue to cause DDT concentrations to exceed the criterion.
Instream and out-of-basin sources are more difficult to predict and control, and could
likely prevent complete water quality compliance in the main stem.

The TSS to t-DDT regression developed from data collected to date shows a greater
variability in the lower region of the regression where TSS concentrations are less than 70
mg/L. DDT data are lacking for the lower TSS concentration range. Therefore, as more
DDT samples are collected from return drains and tributaries that approach compliance
with the interim turbidity TMDL target of 25 NTU (56 mg/L TSS), the regression can be
re-calculated.

The suspended sediment and turbidity reductions recommended in the TMDL evaluation
provide direction to Ecology for planning, funding, and executing specific actions in
priority subbasins. Ecology will hold public workshops in cooperation with conservation
and agricultural outreach agencies to discuss all aspects of the TMDL with local growers,
water purveyors, and other interested parties in the lower Yakima River basin. At that
time, implementation plans and schedules for these recommendations (or alternatives that
meet water quality standards, protect fish health and habitat, and protect designated uses)
will be formulated.
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Implementation of the TMDL will remove turbidity, DDT, DDE, and DDD from the list
of contaminants impairing water quality in the lower Yakima River and several of its
tributaries. Other pesticide and nutrient-caused impairments on the 303(d) list may be
eliminated by implementing this TMDL. For example, future monitoring may show that
concentrations of endosulphan, heptachlor, endrin and other chlorinated pesticides similar
to DDT are reduced by measures set-up for suspended sediment and DDT removal.

The YIN and USEPA have similar Clean Water Act responsibilities on the Yakama
Indian Reservation. They are developing plans, and are undertaking actions to address
suspended sediment loads in drains and tributaries from the Yakama Reservation.
Ecology, the Yakama Indian Nation, and the USEPA will continue to coordinate their
efforts to improve water quality in the Yakima River. Some TSS load allocations in the
lower Yakima River will need to be negotiated between these governments and agencies
as part of the public process. - ’ |
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Boating and swimming opportunities in the lower Yakima River and its tributaries also are limited
by poor water quality. High turbidities reduce visibility for safe boating and swimming, and
reduce the water’s aesthetic appeal.-

Cultural resources

Salmon and other fish are important cultural resources and food sources for members of the
Yakama Indian Nation. Therefore, protection of aquatic community health and habitat on the
reservation and on ceded lands, which include the study area, is a key water quality concem for
the Yakama People.

Irrigation

Although the lower Yakima River is highly managed for irrigation use, elevated suspended
sediment concentrations can interfere with obtaining full use of the water for these purposes.

High concentrations of TSS carried in source water and supply canals can create impermeable
crusts that reduce water infiltration, plant emergence, and soil aeration. Elevated TSS
concentration can damage spray nozzles and clog micro-irrigation system emitters (e.g., drip,
trickle, sprayer, or fogger), or increase the cost for spray and micro-irrigation systems by
requiring extensive pre-filtration or treatment. Sedimentation in canals, return drains, and
reservoirs increases maintenance costs to irrigation or drainage improvement districts for dredging
and vegetation control.

Factors/Causes

During the irrigation season, 50% to 75% of the incoming water into the lower valley is diverted
for irrigation and power generation. The water in many irrigation return drains and tributaries is
highly turbid, and quickly degrades the portion of the Yakima River running at reduced flows.
Eroded soils from surface irrigated agricultural areas adsorb elevated concentrations of DDT and
other organochlorine pesticides, nutrients, and bacteria. Erosion also occurs along banks or in
riparian areas with heavy livestock use. Some soil particles settle in the retum drains, but others
are transported by return drains and field drains, raising the turbidity of the river. . The portion of
sediments carried downstream in the water column, characterized by elevated TSS and turbidity
measurements, interferes with aguatic organism’s feeding, oxygen exchange, homing, mating, and
other behaviors. The portion of sediments that settle allows adsorbed pesticides like DDT to be
available for uptake into the food chain, eventually posing a health risk to aquatic and terrestrial
organisms including humans. Sedimentation where salmon spawn directly interferes with

-emergence and survival of fry by blocking water circulation in redds and reducing the oxygen
available to developmg eggs. .
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* Erosive soils under intense cultivation, past pesticide application practices, and inadequate soil
and water management practices have contributed to the TSS and DDT problems in the lower '
Yakima Valley. Tooley (1995) used a geographical information system (GIS) land use analysis to
demonstrate that large portions of the agricultural regions of the lower Yakima study area were
susceptible to soil erosion. Rinella ez al. (1993) have documented the history and lingering
problem of DDT in the Yakima River Valley. Several reports by NRCS, CD, and Cooperative
Extension have demonstrated the advantages of improved water and soil conservation techniques
for Yakima Valley conditions (SCS, 1978; South Yakima Conservation District, 1982; King et
al., 1984; North Yakima Conservation District, 1993).

Economic factors and water policy aiso have played a role in reducing incentives to practice better
soil and water conservation techniques (Pfeiffer and Whittlesey, 1976; Dawson and Domka, 1987,
Meuer, 1992). Lack of regulatory standards and a low agricultural community recognition of the
TSS problems have delayed implementation of solutions.

Point sources and non-agricultural nonpoint sources appear to have insignificant roles in the TSS
and DDT water quality problems during the irrigation season. Data evaluations in this TMDL
study suggest that municipal wastewater treatment plants and industrial discharges are not
significant sources of turbidity, TSS, and DDT. Timber and range activities, urban run-off and
other nonpoint sources may be more significant sources of TSS and turbidity during other seasons
when precipitation is a driver.

Suspended Sediment and Pesticide Targets and
- Goals |

Since suspended sediment and DDT are two of the most significant pollutants in the Yakima
River Basin, it is necessary to set nonpoint source reduction targets through load allocations in
the study area. Data from this TMDL evaluation have demonstrated that reduction targets for
TSS can be established based on Washington State water quality criteria despite the lack of a

- specific TSS criterion. Three approaches are used to determine TSS and DDT targets and
nonpoint source load allocations for the Yakima River and its tributaries in the study area:

1. Turbidity criterion -Using the correlation of TSS concentrations to turbidity values, TSS
targets on the main stem Yakima River will be based on the turbidity standard of 5 NTU
above background.

2. Fisheries (aquatic biota) support - Using the narrative criteria to protect aquatic life, a 25
NTU turbidity or 56 mg/L TSS target will apply to irrigation return drains and tributaries as a
fish health threshold consistent with the scientific literature.

3. Pesticides criteria - Based on the correlation of TSS to t-DDT, long-term TSS reduction
goals will be set for return drains and tributaries to achieve the t-DDT water quality criterion

- for protection of aquatic life from chronic toxicity. Targets to meet human health criteria will
be assessed as progress to the aquatic life criterion is made.
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Each of these approaches and their application are discussed in detail below.

Turibidity Criterion

Suspended sediment can be addressed through the state turbidity criterion because of a strong
correlation found between turbidity and TSS in the lower Yakima River Basin. Using 1994 and
1995 monitoring data generated in this TMDL evaluation, a regression was developed of turbidity
as a function of TSS (Figure 22). The details of the relationship are discussed in Appendix 2.
Briefly, the best linear regression equation based on 646 data pairs from river, canal, drain, and
tributary sites with TSS concentrations less than 1,000 mg/L was obtained on looamhnuc (base
10) transformed data:

logie Turbidity = 0.871 * logjo TSS - 0.145

The equation had a coefficient of determination (r*) of 0.956, which means 96% of the data
variability is explained by the TSS data. Data from various source water (€.g., main stem, canals,
return drains, and tributaries) were not significantly different enough to exclude from grouping. A
better TSS to turbidity relationship may have been obtained than previous research because a ratio
turbidimeter was used, and because the geographlc and seasonal scope of the data ‘was more '
focused.

2.5 y = 0.871x - 0.145
P = 0.956

.....

Log Turbidity (NTU)

0.5

-0.5 0 0.5 1 1.5 2 2.5 3 35
Log Total Suspended Sediment (mg/L)

Figure 22. TSS and turbidity regression developed ﬁsing TMDL data collected 1994 and 1993.
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As stated earlier, Washington’s turbidity water quality criteria for Class A waters [WAC 173- |
201A-030(2)(vi)] are:

“turbidity shall not exceed 5 NTU over background turbidity when the background
turbidity is 50 N'TU or less, or have more than a 10 percent increase in turbidity when the
background is more than 50 NTU.”

Under the TMDL recommendatlon, the 5 NTU criterion will be apphed to the main stem Yakima
River between the confluence of the Naches and Yakima Rivers (RM 116.3) and the Kiona gage
at Benton City (RM 29.9) during the irrigation season. In a sense, most of the lower Yakima
River basin irrigation project will then be treated as a single source of turbidity and TSS. The
application of the state turbidity criterion in this way addresses the cumulative effect from multiple
irmgation return discharges. Water quality under the Clean Water Act should be met if the
cumulative effect of suspended sediment loads are limited to less than a 5 NTU turbidity increase.
The state narrative criteria for protection of sensitive biota is also relevant. It is fairly obvious
that water quality would be degraded and beneficial uses would be lost if background were
defined as upgradient from each discharge, and if a 3 NTU increase were allowed for each
irrigation return in the study area. :

- The confluence is the most logical control site for measuring the effect of irrigation return drains
in the study area because few return drains or sources of consequence enter the lower basin above
that point. Although the TSS and turbidity effects in the lower valley occur with greatest intensity
between the SVID diversion at Parker (RM 103.7) and Kiona (RM 29.9), diversions, tributaries,
return drains, and point sources between the confluence and Parker have a measurable effect
during the irrigation season and require control. The Kiona gage is a logical compliance point at
this time because it is positioned below a majority of the irrigation returns, and because it
continues to be a significant monitoring site for several agencies and programs. Detailed
recommendations for other monitoring points between these two sites, and general monitoring
guidelines are provided later (see Monitoring Results/Adjusting Controls).

Table 13 outlines the results of this approach for 1994 and 1995 data. As the table indicates, the
TSS concentrations in both years would have required reductions of approximately 50% at Kiona.

Table 13. TSS targets for the mainstem Yakima River at Kiona based on the Washington State turbidity
criterion, and a regression equation relating turbidity to TSS. Background established at confluence of
Naches and Yakima Rivers.

. 155 Goal 0th7 155 — Percent lbb
Background Background Yakima at Yakima at  Reduction
Year Turbidity + 5 NTU Kiona* _ Kiona Needed
1994 5’NTU 10 NTU 20 mg/L 39mg/L 49%
1995 "~ 9 NTU 14 NTU 29 mg/L 62 mg/L 53%

* Calculated as log;o turbidity= 0.871(log;, TSS) - 0.143
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There was a slight variation between years. In years of low water availability and use, like 1994,
storm-generated background values, and agriculture-generated turbidity and suspended sediment
concentrations tend to be lower. Under these conditions, the TSS reductions needed to meet the
turbidity target in the river in some subbasins may be also lower. However, as 1994 data
suggested, main stem turbidity levels may peak upstream of the Kiona gage duning lower flow
years (Figure 10). The 5 NTU criterion would apply to all points in the main stem between the
control and compliance sites.

The irrigation season 90™ percentile turbidity value calculated for the conﬂuence of the Naches
and Yakima River was used as the background control value. The 90" percentile turbidity was
used because it allows for background seasonal variability while still fully supporting uses under
USEPA policy (USEPA, 1995), and it is adequate for background definition under Ecology policy
(Ecology, 1994c; Ecology, 1996). Background turbidity was based on data from Yakima at
Terrace Heights for 1994 (5 NTU) and the flow-weighted average data from Yakima at Harrison
Bridge and the Naches River for 1995 (9 NTU). The TSS concentrations at these 90™ percentile
turbidity values are 9 mg/L and 18 mg/L, respectively. The background values for 1994 and 1995
are below the 25 NTU criterion suggested earlier, and at the lower end of the range that could
potentially harm aquatic life (see Turbidity and 1TSS Criteria).

As previously shown in Figure 12, the 1994 and 1995 TSS concentrations were not unusually low
compared to past years. However, years that had high water events in March through May (or
catastrophic events.like the May 1980 eruption of Mt. St. Helens), and six or less sampling points
yielded 90™ percentile TSS concentrations unacceptably high as background controls. The TSS
concentrations at the higher end of this range are usually still reasonably protective for most
aquatic life uses since they are from short duration events during the early part of the season. To
avoid this type of problem, firture monitoring at control and target sites should be performed at
the frequency and interval described later (see Monitoring Results/Adjusting Controls).

Fisheries (Aquatic Biota) Support

Tributaries in the study area provide habitat for fish, especially salmon species’ Spring Creek and
Snipes Creek. Other tributaries, such as Ahtanum Creek, Moxee Drain,. Granger Drain and
Sulphur Creek, have historically supported fisheries, and require varying levels of restoration.
They also discharge to reaches of the main stem with important fish habitat (Figure 20 & 21).
Since TSS and turbidities at many return drains and tributaries are constantly discharged at
elevated concentrations over the entire 200 days of the irrigation season, TSS reduction targets
shall be established in the TMDL to protect aquatic organisms from the chronic effects (i.e., injury
or death from long periods of exposure) of suspended sediment.

As discussed earlier, the scientific literature has documented that turbidities and TSS

concentrations become detrimental, or lethal, to aquatic life at varying concentrations, depending
upon the species of organism, and the duration of exposure (see 7urbidity and 78S Criteria). A
TMDL target of 25 NTU (or 56 mg/L TSS based on the turbidity/TSS regression) for the mouths
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of tributaries and return drains was chosen as the most appropriate initial action for the following
reasons:

e avoids most chronic effects of suspended sediment to aquatic organisms, (e.g., reduced fish
growth from poor sight feeding, habitat avoidance, and effects on territorial behavior),

* located at the mid-point of the turbidity range for achieving a moderate fishery that sustains
most habitat requirements, :

e consistent with technical data used to develop a Idaho’s cold water fishery criterion,

» will substantially reduce sediment loading from key tributaries to salmon spawmng and aquatic
habitat areas on the main stem Yakima River

» will assist in compliance with the main stem turbidity target of not more than a 5 NTU
increase over background,

» evidence that it will be an achievable target using conventional soil and water conservation

, practices for irrigated agriculture, and ' )
e practical for compliance monitoring.

Total suspended solids load targets were not set for project area tributaries and drains because
water availability is so variable. A critical discharge condition on which a load could be calculated
could not be confidently established. Tributary loading targets may be an optional TMDL
compliance measure as soil and water conservation practices are implemented, and the
effectiveness of the practices is observed. It may be that a tributary where implementation has
reduced overall TSS loads substantially w111 be allowed an allowance for more frequent excursions
of the concentration target.

The 25 NTU target will be applied to the 90th percentile turbidity value of the irrigation season to
measure compliance with the TMDL. In this way, only ten percent of the turbidities should
exceed the target over the irrigation seasor, and the average turbidity should be below 25 NTU,
which would provide better protection to aquatic life.

In Table 14, estimated TSS reductions for each tributary in the TMDL project area are shown
using the 1994 and 1995 data sets. The percent TSS reductlon required to meet the TMDL was
calculated by comparing the 25 NTU target to the 90® percentile TSS concentrations for each
year. Those tributaries which would have required TSS reduction, and are likely candidates for
future TMDL compliance monitoring, are highlighted. Tributaries and drains with 1994 or 1995
turbidities lower than 25 NTUs will be monitored as part of the TMDL, and will be expected to
remain lower than 25 NTUs,

Most tributaries generally would have required less TSS reduction in 1994 than in 1995 to meet
the TMDL target. It may be because of the lower water availability and better water conservation
practices in 1994. However, Moxee Drain appeared to have responded to different influences.

At Moxee, the lower TSS reduction required for 1995 may have been related to efforts by NYCD
and hop growers to convert from furrow to drip irrigation. The next few years of monitoring by
NYCD should indicate whether the conversions make significant water quality improvements, or
if the difference between the two years was just a reflection of data variability.
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Table 14. TSS targets for the tributaries and drains of the Yakima River project area based on
support of fisheries compared to data collected in 1994 and 1995. Highlighted sources failed to
meet target, and estimated reductions have been calculated.

90th % TSS Percent Reduction Needed
Tributary Turbidity Goal TSS Goal 1994 1995 1994 JL 995
WideHollow Cr. 25 NTU 56 10 0%
Ahtanum Cr. 25 NTU 56 6 0%

The TSS reductions required for Spring Creek and Sulphur Creek to meet the TMDL target
changed dramatically from 1994 to 1995. In 1994, Spring Creek was in compliance with the
target, and Sulphur Creek would have been only about 2% over the target. Both subbasins are
heavily influenced by returns from the Roza Irrigation District that received less than half of its
normal water allocation in 1994. In response, all districts urged their growers to exercise extra
water conservation efforts. In contrast, both subbasins would have needed over 70% in TSS
reductions to meet the turbidity target in 1995, an average year for water availability when
conservation measures were relaxed. Moxee and Granger were the only two subbasins monitored
in both years that would have required at least an 80% TSS reduction in each year. '
Consequently, both should be given a high priority for implementing erosion controls.

TSS load reductions stated in Table 14 may be underestimated. The average turbidity of
individual drains may need to be in the range of 6 to 14 NTU to meet the 25 NTU target value.
The daily vanability, calculated on the lognormal distribution of TSS and turbidities collected at
individual sites in 1995, can be expressed as a coefficient of variation (CV). For example, a site
with a high CV will require a lower seasonal average turbidity to ensure the 90" percentile
turbidity meets the 25 NTU target value. As measures are introduced by growers in subbasins to
reduced TSS concentrations, the variability in seasonal turbidities may drop (i.e., the data may
yield a lower CV). Subbasin drain TSS concentrations with a lower CV may then be able to
maintain a higher average turbidity value with less risk of the 90" percentile exceeding the TMDL
target.

The 1995 TSS mass balance for the study area was recalculated after reducing the TSS loads
from the five “overloaded” tributaries identified in Table 14 to meet the target concentration. The
cumulative effect of the load reductions on the river would have been substantial. Had the five
tributaries met the 25 NTU turbidity target, the TSS load to the Yakima River would have been
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been reduced by approximately 207 tons/day. For example, the daily average load from Moxee
Drain would have been reduced from 31 tons/day to 5 tons/day. In the reach from Parker to
Kiona, the cumulative contribution to the river from Granger Drain, Sulphur Creek, Spring Creek
and Snipes Creek would have been reduced from 213 tons/day to 32 tons/day (Figure 23). These
four tributaries would have accounted for 9% of the TSS load to the reach instead of 37%.

. id

TSS Load {tens/day}

YIR Tribs. & Municipal & Yakima R. st Soring/Sni ¥ Other Granger Sulphur Cr.
COrains industriai Parket [~ A Crains Unkrown Orain

TMDL Grarvger Drain %

Otvar Unimown
15%
Municipsd & tndu stri

0.15%

\ingeged Drens
2%

Spring/Sroe Gr.
=% 2~ Yeiirme Al wt Parker

% 1595 Total; 575 tday . TMDL Totat: 367 yaay

Figure 23. 1995 TSS loads from tributaries in the Parker to Kiona reach of the lower Yakima
River compared to loads with TMDL project area tributaries at recommended
targets of 25 NTU turbidity or 56 mg/L TSS.
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A series of simple computer modeling simulations was performed as another measure of the
potential effect of the tributary and drain TMDL targets on main stem turbidities and TSS
concentrations. Twelve tributary TSS loads to the Yakima River between East Toppenish Drain
(RM 86) and Prosser (RM 47) were used in the model. Simulations were run using the USEPA
model, SMPTOX3, with qualitative sedimentation rates estimated from 1988 and 1995 data. A
variety of instream flow and sedimentation conditions were used to assess main stem response
while tributary loads were set at 90" percentile critical loading situations (Appendix 4, Table 4A;
-Appendix 4, Figures 4A-4B).

Base simulations were run for the following conditions:

1. May - June high flow (3320 cfs) in the river at Parker, low river sedimentation rates, and 90 t
percentile TSS loading from gaged and Reservation tributaries. :

. 2. July - October low flow (420 cfs) in the river at Parker, high sedimentation rates, and 9™
percentile TSS loading from gaged and Reservation tributaries.

3. July - October low flow (420 cf5) in the river at Parker, low sedimentation rates, and 90 ®
percentile TSS loading from gaged and Reservation tributaries.

For each of these base simulations, another simulation was run with the 25 NTU target imposed

- on Granger Drain and Sulphur Creek (Appendix 4, Figures 4C-4E). These two drains
represented 64% of the combined tributary TSS load in the May-June period and, 77% of the
July-October loading period. TSS loads from eight tributaries from the Yakama Reservation were
not changed. Two tributaries from the TMDL project area with 90 * percentile TSS
concentrations below the 56 mg/L (25 NTU) target in 1995 were not changed either. Also, the

" background TSS concentration in the river (22- 23 mg/L) was kept consistent with 1995 data.

The simulations suggest the 25 NTU target at the mouths of Granger Drain and Sulphur Creek is
adequate to maintain the main stem TMDL turbidity target below 5 NTU over background under
most, but not all, irrigation season conditions represented in 1995 (e.g., a main stem turbidity in
1995 less than 14 NTU or 29 mg/L TSS). The combined TSS tributary load was reduced by 50%
in the May-June scenario, and 64% in the July-October scenario. Under lower river flow
conditions with normal sedimentation rates, the turbidity target will be met. This appears to be
the most common hydrologic condition in the river in July through October.

However, if sedimentation rates are too low, then instream turbidities may rise to unacceptable
levels. Other sources will need limits to meet the main stem turbidity target during this type of
critical condition. For example, the river under high flow conditions in Apnl to June may have
enough dilution to assimilate the reduced tributary loads from Granger Drain. But, the cumulative
loading from all drains and tributaries upstream of Sulphur Creek, combined with high retention
of sediments in the water columin, will cause main stem turbidities to exceed the target (Appendix
4, Figure 4C). This situation could also happen at lower flow conditions. If fine silts and clays
dominated the suspended sediment discharged by the drains and tributaries, they could resist
settling (Appendix 4, Figure 4E).
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The model simulations reveal that TSS load reductions will be necessary in most return drains
‘below Union Gap to meet the main stem TMDL target during some critical conditions, especially.
in the reach upstream of Sulphur Creek. An agreement will need to be negotiated with the
Yakama Indian Nation and USEPA to provide for adequate protection of the main stem through
Reservation tributary load reductions. If project area and reservation loads can be reduced,
simulations suggest that main stem target turbidities will be met more often during the higher flow
periods of the irrigation season (Figure 24a). In addition, fewer areas may exceed the target
during lower flow periods with low sedimentation rates (Figure 24b)

Other controls will be needed. The ungaged and unknown sources in the critical reach between
Parker and Prosser during higher flow conditions, which were not modeled in the simulation,
could also periodically bring turbidities over the target. Moxee Drain and other upstream sources
will need to be controlled so background TSS concentrations for the Parker to Prosser reach are
kept at a minimum. Return drains and tributaries that had low turbidities in 1994 and 1995 will be
expected to remain below the target. Lower instream turbidities, and a better margin of safety
against exceeding the turbidity criterion may be possible when TSS loads from ungaged drains on
both sides of the river are placed under control. Unknown sources of TSS will need identification
and reduction. However, complete reduction during higher flows may not be feasible if the TSS

- source is instream resuspension.

Once suspended sediment transport to the main stem Yakima River is controlled, it will be
necessary to protect water quality within the subbasins. tributaries will be expected to meet the
25 NTU target at all points within their system to protect aquatic resources. An implementation
strategy for each subbasin will be established through coordination with local resource agencies
and the Yakima River Enhancement Project.

Pesticides Criteria

‘State water quality standards and USEPA guidelines provide chronic and acute criteria for DDT
and other toxic substances to protect aquatic life (Chapter 173-201A-040 WAC,; USEPA, 1986).
The USGS demonstrated that DDT and suspended sediment concentrations in the Yakima River
basin were highly related (Rinella et al. 1992a; Rinella ef @/, 1993). Using 1995 monitoring data
generated in this TMDL evaluation and previous USGS and Ecology data, a regression was
developed of t-DDT (t-DDT = DDD+DDE-+DDT) as a function of TSS (Figure 25).

The details of the relationship are discussed in Appendix 2. Briefly, the best linear regression
equation based on 71 data pairs from river and tributary sites with detectable t-DDT
concentrations (expressed as nanograms per liter, or ng/L) was obtained after logarithmic
transformation (base 10) of the data: :

logio t-DDT = 0.953 * log;o TSS - 0.820
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Impaired and Threatened Surface Waters
Requiring Additional Pollution Controls

- Proposed 1998 Section 303(d) List

The Washington State Department of Ecology (Ecology) is required under Section 303(d)
of the federal Clean Water Act to prepare a list every two years containing surface waters
not expected to meet state water quality standards after implementation of technology-
based controls.

Ecology uses guidance provided by the U.S. Environmental Protection Agency (EPA) and
policies established by our Water Quality Program in preparing new lists. Ecology staff
have teviewed new information to revise the last list approved by EPA in 1996, and the
proposed list in this report incorporates this new information, The list is organized by
Water Resource Inventor Areas (WRIA). Waters in the Puget Sound that share WRIA
boundaries and the Columnbia appear near the end of the list. A map with WRIA and
county boundaries is included in the report.

Information on many waters and water quality parameters were considered and some were
excluded from the proposed list for various reasons. The basis for all decisions made to
prepare this list is included in this report.

Ecology is currently accepting comments on the proposed list. The comment period ends
on October 31, 1997. Information received in the comment period will be assessed
against the criteria described in this report. Based on the comments received, Ecology will
modify the list, prepare a responsiveness summary, and submit the list to EPA for
approval. Comrments received after the close of the comment period will be addressed in
the year 2000 list.

If you have questions about the listing prc;cess, please contact Steve Butkus at
(360) 407-6482 or Steve Saunders at (360) 407-6481.

. Comments must be postmarked or received by October 31, 1997.
Submit comments to: :

Steve Butkus
Washington Department of Ecology
P.O. Box 47600

_Olympia, WA 98504-7600

FAX: (360) 407-6425
EMAIL: stbud6l@ecy.wa gov

Proposed 1998 Seerion 303(d) List ‘ Publication No. 97-14 Pege 1
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PROJECT: . 1867

TITLE: - Investigation of the Use of Polyacrylamide (PAM) in Hop Production
PERSONNEL:
Project Lead: R.G. Stevens, Extension Soil Scientist, WSU-Prosser

T.W. Ley, Extension Irrigation Engineer, WSU-Prosser
V.I. Prest, Agricultural Tech. III, WSU-Prosser

OBJECTIVE:

The objective of this project was to compare the use of PAM in irrigation water with standard furrow
irrigation practices in hop production.

ACCOMPLISHMENTS:

Although complete data analysis has not been completed, the results of the August 14, 1996
- irrigation demonstrates the effect of PAM on the measured irrigation parameters. ’

At comparable inflow rates PAM significantly increased the advance time (tirne for water to reach
the end of the field) in individual furrows. Longer advance times can be related to increased
infiltration during the advance phase.

Because of the increased infiltration with PAM, higher inflow rates are needed to obtain uniform
distribution of water down the length of the furrow. The use of PAM at normal inflow rates leads
to increased water application at the head of the field.

Water retention in PAM treated furrows measured 16 hours after the initiation of outflow expressed
as percent of total applied water was equal to or better than control furrows.

Furrow inflow rates greater than twice the conventional rate achieved desirable advance times but
showed evidence of excessive furrow scouring even with PAM.

The use of PAM réduced the sediment load leaving the field by as lech as 90%.

- The concentration of total phosphorus in the outflow stream was decreased by 92% through the use
of PAM. Soluble phosphorus was decreased by 63%.

PROCEDURES:

Research was conducted in a commercial hop yard at Prosser WA. The soil was a Warden silt loam
with 37.8% sand, 48.2% silt, and 14.0% clay. The soil had a pH of 7.5, 1.1% organic matter, and
44 ppm sodium bicarbonate STP. Treatments were rephcated four times in an area with a 3.9%
average slope and 565 ft average furrow length. Data reported here were collected on an August

irrigation following cultivation and establishment of new furrows. '
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[rrigation treatments were established to deliver 2.5 gpm (av. rate 2+) without PAM, 3.0 (av. rate
2.5-2.8) and 4.0 gpm (av. rate 4) with PAM. A stock solution of 5000 ppm PAM (Superfloc A-836,
Cytec) was injected into the irrigation stream to provide a 10 ppm PAM application rate. The PAM
application was stopped when the wetting front reached the end of the row. The 2.5 and 3.0 gpm
flow rates were maintained throughout the 16 hours following the initiation of outflow. The 4.0 gpm
rate was reduced to 2.0 gpm (av. 1.6) rate when the wettmg front reached the end of the row and
- PAM application stopped.

Outflow from individual furrows was measured using $mall v-notch weirs. Individual furrow stream
flow samples were taken on a time interval for determination of sediment and P concentration in
outflow. Sediment loss was estimated using an Imhoff cone. Soluble P was determined on filtered
samples. Total P and bioavailable P was determined on unfiltered samples. Bioavailable P is an
estimate of P that would be readily available for plant or microbial use in a receiving water.

RESULTS:

As expected both inflow rate and the addition of PAM had a significant effect on wetting front
advance (Table 1). A comparison of PAM vs no PAM at 2.0 gpm inflow rate in the July 25th
irrigation showed a doubling of the time required for water to reach the end of the average furrow
from 801 to 1675 minutes. In the August 14th irrigation 2.5 gpm without PAM was compared to
3.0 gpm with PAM and the increased inflow rate with PAM produced a more comparable advance
time to the no PAM treatment. These results demonstrate the increased infiltration with PAM treated
water and the need for increased inflow rates if adva.nce times are to be maintained to improve
application uniformity down the furrow.

Individual furrow dynamics had more of an effect on furrow outflow (gpm) than did inflow rate or
PAM application (Fig. 1). Greater inflow rates with PAM application are needed because of the
increased infiltration rate maintained in the PAM treated furrows. Outflow rates were slightly higher
with the 3.0 gpm with PAM rate than with the 2.5 gpm control flow rate. This indicates that
increased infiltration rate was less than 0.5 gpm. The 4.0 gpm inflow rate plus PAM was reduced
to 2.0 gpm when the advance reached the end of the furrow. For a short time the 2.0 gpm inflow rate
was not able to supply infiltration and outflow stopped (Fig 1).

~ During the 16 hrs following the initiation of outflow in each furrow more water was retained in the
yard with the 3.0 gpm plus PAM treatment than the other two treatments (Table 2.). However, both
the 3.0 gpm plus PAM-and the 2.5 gpm control treatment retained 78% of the water applied. The
highest water retention as a percentage of total water applied was obtained with the 4.0 to 2.0 gpm
cutback treatment (86%). However, less total water was retained with this treatment than with the
3.0 gpm plus PAM constant inflow, due to less total water being applied. The cutback treatment will
be the most effective treatment once the cutback rate that will keep the furrows wet is determined.

Sediment load estimated as milliliter (ml) of sediment per liter (L) of outflow (Imhoff cone
measurement) was affected by furrow dynamics as well as by treatment (Fig. 2). Both irrigation
rates with PAM reduced sediment load significantly when compared to the control treatment (Table
2). "Higher sediment loads with the 4.0 gpm PAM treatment prior to the cutback of inflow rate
supports results indicating that too high inflow rates can overcome the effectiveness of PAM. The

R.G. Stevens Pagev 2



average sediment loss from a furrow during the 16 hr period was reduced by over 90% by both PAM

treatments (Table 2). Less total outflow with the 4.0 to 2.0 gpm cutback treatment led to less total . -

sediment loss.

The concentration of all three P components was significantly decreased in the outflow with the use
' of PAM (Fig. 3). The average total P concentration over time was decreased by 92%, from 19.4 to
1.56 ppm, with the application of PAM during the advance phase with 3.0 gpm irrigation. The
average soluble P concentration over time decreased from 0.73 in the no PAM treatment to 0.27 and
0.41 ppm with the 3.0 and 4.0 gpm inflow rates with PAM respectively. Bioavailable P was also
decreased from a control level of 1.70 to 0.32 and 0.39 ppm in the same PAM treatments.

The decrease in soluble and bioavailable P concentration in outflow may be related to PAM's ability
to maintain aggregate stability. By maintaining aggregate stability and flocculating clay and silt
particles out of the irrigation stream, PAM may reduce the total contact of particulate P with the
irrigation solution, thus reducing movement of P into the solution phase. Soluble and bioavailable
P deceased with time over the first 2 hrs of outflow (Table 3).

Data analysis on the results of several irrigations is continuing and a final report and PAM use
recommendations will be produced.
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Table 1. The effect of inflow rate and PAM application on advance time.

Treatment Nominal Flow Actual Flow Ave. Advance
Rate (gpm) Rate (gpm) Time (min)

July 25, 1996

No-PAM - 2.0 ~1.6-1.7 801

PAM 2.0 ~1.6-1.7 1675

PAM 40/2.0 ~3.9/1.6-1.7 : 252
August 14, 1996

No-PAM 2.5 ~2.0 297

PAM 3.0 ~2.5-2.8 353

PAM 4.0/2.0 ~4/1.6-1.7 201
Table 2. Total inflow, outflow and sediment loss ‘comparison by inflow rate / PAM

treatments during the first 16 hrs of tailwater runoff.

Irrigation

Rate © Inflow Qutflow Retention Retention Sediment
Gal/Min Gal/Furrow % Ft3/Furrow
2.5 4293 b 928 a 3,365 b 78 491 a

3.0 + PAM 4948 a 1,091 a 3,857 a 78 0.49 ab
40/20+PAM 3,963 b 559 b 3404 b 86 032 b

Means with same letter within a column are not significantly different (P < 0.05) according to the L.SD test.

Table 3. Outflow concentrations of soluble P, bioavailable P and total P in the first 16 hrs
of tailwater runoff.

Time Soluble Bioavailable Total
min ppm
0 0.78 a 135 a 9.09
30 062 b , 0.94 ab 6.91
60 : 047 bec 084 ab 5.83.
120 0.46 c 0.68 b 10.22
240 0.40 cd 078 b 9.23
480 . 0.24 d 063 b 5.49
960 0.33 cd 064 b 9.85

Means with same letter within a column are not significantly different (P < 0.05) according to the LSD test.



Outflow (gpm)

Fig 1. The effect of inflow rate and PAM treatment on tailwater v'olume

during the first 16 hrs of outflow from treated furrows.
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Fig 2. The effect of inflow rate and PAM treatment on sediment
concentration in tailwater during first 16 hrs of outﬂ'owrfrom treated
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Fig 3. The effect of inflow rate and PAM treatment on the
concentrations of soluble P, bicavailable P and total P in tailwater
during first 16 hrs of outflow.
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1. SETTING, GOALS, PREVIOUS STUDIES AND SUMMARY

1.1 Setting

The Yakima River basin, located in south central Washington, drains 6,155 square miles of highly
diverse agriculture, forested, and range land. The first major diversions of river water to support
irrigated farming in the valleys began in 1891, and continued development of canals has transformed
the lower Yakima basin (below its confluence with the Naches), from grassland to one of the most
valuable farmlands in Washington.

Agriculture impacts to water quality conditions in the Yakima River, documented through numerous
federal, state and local studies], include stream sedimentation due to soil loss on irrigated farmiand,
and pollution inputs from farm runoff. The Washington Department of Ecology's (WDOE), Total
Maximum Daily Load EvaluationZ, completed in 1997, identified several parameters, including
temperature, fecal coliform, ammonia-N, and DDT that have excessive levels in tributaries, drains
and the main stem of the river.

The Yakima watershed drains approximatety 40 percent of Benton County, the jurisdiction of the
Benton Conservation District (Figure 1.1). Spring Creek, which joins Snipes Creek one-quarter mile
from their drain into the Yakima River, is a major tributary, carrying runoff from approximately 32
square miles. The top of the drainage is at approximately 2900 feet in elevation, while the lower end
of the drainage, at Spring Creek's confluence with Snipes Creek, is at 565 feet. This is over a distance
of approximately 16 miles, for an average slope of three percent.

Depending on irrigation demands and/or winter rain and snow events, Spring Creek is intermittent
above the small stream, which flows into it from the north, % mile west of Crosby Road (6 miles
above its confluence with Snipes Creek, Figure 1.2). Spring Creek is perennial below this. Because
the stream serves as a source of irrigation water, and receives runoff from irrigated fields and
irrigation drains, the flows are greater in the spring and summer than they are when irrigation is not
running. The Roza Irrigation District uses Spring Creek to receive excess flow from an irrigation
drain where the creek passes under the south side of Snipes Road. This usually runs at the beginning
of irrigation season in April, and then is turned off as that water is directed to fields for irrigation later
in May or June.

1.2 Project Goals

In 1995, the District began the Spring Creek project with the following primary goals:

1) Determine the condition of Spring Creek in terms of water quality parameters;

2) Identify and map the location and number of irrigated acres, the major crops and irrigation
methods used within the watershed;

3) Compile both water quality and farm data into a data base; and

4) Evaluate the impacts of agriculture to the water quality of Spring Creek.
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Secondary goals of the project included:

1) Educate the grower community and general public of agriculture’s impacts to Spring Creek’s
water quality and conservation measures to reduce these impacts;

2) Demonstrate a stream restoration project along a section of Spring Creek; and

3) Provide opportunities for local students to work with the District on water quality issues.

1.3 Previous Studies

Previous studies had identified problems in the Yakima’s main stem and at tributary confluences,
however, no specific data on water quality or irrigated agriculture existed for Spring Creek watershed
above its confluence with Snipes Creek. Water quality monitoring by the US Geological Survey
(USGS), and the US Bureau of Reclamation, documented by the USGS3, was done on Spring and
Snipes Creeks, but only within one-half mile of their confluence with the Yakima. No data was
available upstream on either creek to indicate the conditions closer to agricultural influences.

Analysis by the USGS of this data provided indications of pstential water quality concerns within the

two creeks:

* Sixteen percent of dissolved-solid and sulfate measurements at Spring Creek, and 23% of these
measurements at Snipes Creek, exceeded the US Environmental Protection Agency’s guidelines
for irrigation or the criterion for drinking water.

» A positive trend of seven percent of median per year for flow- ad_]usted specific conductance was
‘determined at Snipes Creek during the water years of record, 1975-1980.

e The median value of nitrite-plus-nitrate as N at Spring Creek was 1.4 mg/l during water years
1974-1981 (concentrations greater than 1 mg/l are sufficiently large enough to support
eutrophication).

e The sampling sites at Snipes and Spring Creeks showed significant posmve time-trend results for
total ammonia as nitrogen from 1974-1981 water years.

Observations in the USGS report not specific to Snipes and Spring Creeks, but of concern to

agriculture’s impact to water quality included:

» Peak concentrations of suspended sediment were observed during the start of irrigation season
when soils are freshly tilled and canals and ditches are layered with sediment from recent
cleaning, contrasting with the smallest concentrations occurring after the irrigation season.

¢ Below Union Gap, median concentrations of nutrients increase by a factor of two or more and
continue to increase downstream to Kiona.

» Five percent of the instantaneous stream temperature measurements at the class A streams (the
Yakima main stem and tributaries except Sulphur Creek Wasteway downstream from the national
forest), exceeded the 21°C standard. Most of the exceedences were during the warm July-August
period.

The Yakima Valley Council of Governments’ Yakima River Basin Water Quality Plan4, summarizes
basin water quality problems and provides recommendations for improvements. The Plan divides the
region in to several subbasins, and most of the recommendations for the lower portion of the Yakima
River, including Benton County, emphasize the need for improvements to agricuiture practices. Best
Management Practices (BMPs), are recommended for fertilizer application, agriculture sediment
control, and reduction of chemical inputs. The Plan also recommends providing technical assistance
for implementation of BMPs.



Of note in this plan was the lack of specifics on the number of acres and types of cropping patterns

that needed improvements. The District found this was also the case when looking for information

about conditions in the Spring and Snipes Creeks watersheds from Benton County Extension, the
Washington State Agriculture Statistics Service, and farm agencies.

The Washington Department of Ecology did additional monitoring of Spring and Snipes Creeks
during the period of this project, again at the tributaries’ confluence with the Yakima main stem.
Data taken included temperature, pH, TSS, turbidity, flow, and conductivity and is available for the
period April 1995 through October 1995.

1.4 Project Summary

The Spring Creek project began in November 1995 by initial selection of water quality monitoring
sites (described further in Section 2.1). Sampling began in November 1995, with a total of six sites
established. Two of those sites have intermittent flows so sampling was done only when water was
available.

Agriculture mapping began in winter 1996, when the USDA provided the District with a Global
Positioning System (GPS) receiver. This allowed an electronic survey of individual fields and
electronic entry of data on crop type, irrigation method, the use of a cover crop and an estimate of
field slope. Approximately 3100 acres were mapped the first winter, with an additional 15,950 acres
added through the course of the project. Not all of these acres drain directly to Spring Creek; the
hydrology is quite complex due to the numerous field, road and irrigation drains. The additional
mapping of acres in the Spring Creek vicinity provides information on the concentration and type of
crops and irrigation.

In October 1997, the Benton County Planning Department provided the District with orthophotos of
most of the sections of interest within the Spring and Snipes Creek Watersheds. Towards the end of
the project, these were used to speed the process of mapping the agriculture acres.

During the course of the project, the data being collected was entered into spreadsheets and
Geographic Information System (GIS) programs. Analysis of the data was ongoing throughout the
project, and occasional presentations were made of selected data portions at both grower and public
meetings. This report contains all collected data, analysis and summaries.

The District produced 10 newsletters, offered 5 workshops on irrigation methods for growers, and
discussed this project at 4 grower meetings during the 28 months of the project. Many of these
discussions focussed on the obvious problems of field soil loss resulting in stream sedimentation, the
location of sediment inputs, and the continuing changes of field irrigation practices.

The District began an Annual Irrigated Tour with this project, as a means of communicating to the
non-farming public the issues of irrigated agriculture in the Yakima Valley. The first tour was in
September 1996, and the following year the second tour was nearly at capacity. This tour has become
an annual event for the District, and is discussed further in section 5.1.

A major portion of time was spent during the first year of this project with the fence construction and
vegetation planting along a one-quarter mile section of Spring Creek. The purpose of this task was to

demonstrate the effectiveness of stream vegetation on reducing the impacts of soil runoff from nearby

S
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fields, and potential water quality improvements. Local students assisted with the vegetation planting
and growth of this vegetation has been significant. This task is also described later in greater detail.

This project has led to additional projects, which are currently in progress by the District. The
mapping has allowed the District to identify both locations and landowners where additional efforts
have been successful with encouraging irrigation management changes. Cost-share dollars available
to provide financial assistance, and salary dollars for on-farm technical assistance have also increased
both the awareness and actions of growers toward improved methods.



2. WATER QUALITY MONITORING

2.11 Sampling Sites

Financial and practical constraints limited selection to six sampling sites along the 10 miles of creek
chosen for the project study area. The first point selected for sampling is approximately 1.9 miles
above the point Spring Creek enters Snipes Creek. Below this point, most of the land is either pasture
or residential, and not subject to a significant amount of soil runoff.

Considerations used to select a sampling site included accessibility, the potential of the stream
characterizations at the site to shift and change, the minimum and maximum water depth at the site,
and potential receipt of runoff based on surrounding fields. The sampling sites are shown in Figure
1.2, and Figure 2.1 shows the stream profile with the sampling sites.

Figure 2.1 Spring Creek Profile

Stream Feet from|Elevation
Location Confluen |(feet)
ce

Snipes 0 565
Rothrock Road 7458 678
Sample Site 1 10032 701
Sample Site 2 16767 760
McDonald Rd. 23763 885
Sample Site 3 28185 955
Crosby Rd. 30825 985
Sample Site 5 37689 1050
Sample Site 6 46731 1210
The Gap 52671 1320
Top of Drainage 84351 2900
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2.2 Sampling Methods

A water quality-monitoring plan (Attachment A), was written and approved by the WDOE during the
initial phases of the project. This plan outlines the methods to be used and data to be collected
throughout the project. Stream sampling was done according to WDOE's Surface Water Monitoring
guidelines. The equipment used included a Teledyne Gurley #625 Pygmy current meter, a standard
30° tape with one-tenth markings, a Hanna 8314 pH and temperature meter, and plastic water sample
bottles provided by US Ag, the lab doing the suspended sediment analysis.

A stake was placed on either side of the stream bank to mark each sampling site. A water sample was
collected at the beginning of each sampling event and then a tape was stretched across from each
stake. Velocity readings were made at regular intervals across the stream and at several depths at
each interval. The number of intervals and depth measurements varied depending on stream width,
bottom variability and water depth. Finally, temperature and pH measurements were taken and
recorded.

Flow calculations were made using the velocity measurements taken over the width of the stream, i.e.,
depth times width times velocity equals volume (area in square feet times velocity in feet per second
equals flow in cubic feet per second).

Stream gages were initially placed at each sampling location with the anticipation that a correlation
could eventually be made between water depth and total flow. However, regular sediment deposits
and scouring at sampling locations prevented accurate measurements of water depth from the gages.
They were subsequently used to support more accurate measurements, and as reference during runoff
periods when velocity was beyond the equipment’s ability.

A small portion of the collected a water sample was used to measure turbidity at the District’s lab,
and the remaining was delivered to commercial lab for suspended sediment analysis. The District
used a Hach 2100N turbidometer, as directed by WDOE to measure turbidity. WDOE had shown this
equipment to provide a better correlation between total suspended sediment and turbidity. This
correlation is useful to reduce the cost of determining suspended sediment levels, in that turbidity
measurements are easier and less expensive to make.

The sampling schedule was initially set as twice weekly during irrigation season, and every other
week during non-irrigation season. That schedule was maintained from November 1995 through June
1996, when the irrigation season sampling was reduced to once per week. Sampling terminated at
Sites 5 and 6 during non-irrigation season when water no longer ran through the sites. This usually
occurred in early November, with sampling beginning in early April as flow increased.

There were occasions when mid-winter rain and snow events caused significant runoff, and additional
samples were taken as possible. This usually did not include flow measurements because the
velocities were well beyond available equipment. Water samples were collected as p0551ble and
analyzed for total suspended sediment. ‘

Figure 2.2 are photographs of some of the sampling sites, and the District’s technician doing
sampling,.



2.3 Water Quality Data

Water quality data is listed in Appendix 1. The following discussion presents a summary of the
method of analysis, and significant findings and trends. Water years for purposes of this project are
considered November 1 through October 31, to coincide with irrigation patterns. Irrigation season
runs from late March to late October; non-irrigation season is from November through March.

Stream Flow

Stream flow distributions for all sampling sites were reviewed by calculating the minimum,
maximum and 10th, 25th, 50th 75th and 9oth percentiles, for each site. These were also broken
down for each water year and by irrigation and non-irrigation seasons.

Two years of data is not sufficient to state how the calculated stream flows for these years compare to
a'normal' year. Figure 2.3 shows the stream flow distributions by site and year. Stream flow
between the two years was not significantly different at any one site, with the exception of Site 5,
where the median flow was 3.73 cfs in 1996 and 5.22 cfs in 1997.

Seasonal differences in stream flow are significant, because of the hydrologic pattern of the creek
receiving irrigation flows during the summer months. Table 2.1 shows the median stream flow
measurements for both 1996 and 1997 water years, and breakdowns for the irrigation and non-
irrigation seasonal periods. Site 1, for example, had a median 1996 irrigation flow of 32.68, while its
median non-irrigation flow for 1996 was 2.69 cfs.

Again, the differences between years for the same season, are not significant except at Site 5 (where
the irrigation season values are the same as the yearly values since there is no flow during non-
irrigation — this is true at Site 6 also.) There is no ready explanation for the increase flow at Site 5.

A few storm events were sampled at some locations. In early February 1996, a major rain-on-snow
event caused significant mid-winter flows, Limited equipment and access prevented flow readings at
all but Site 1, where the flow measured 22.80 cfs and 31.92 cfs on February 7th and 8th, respectively.
This compares to readings of 1.72 cfs on Feb. 6 and 2.68 cfs on Feb. 12. The resulting sediment
discharge for these storms is discussed below.

/Instanteous Mean Stream Flow in cfs, per time period i
-Sample TotalFlow Irrigation Non-Irrigation

T Site 1996 1987 199% 1997 1996 1997

o1 28.11 29.18 32.68 34./5 2.69 3.98
52 - 9.94 10.54 11.98 11.22 2.97 4.56
53 6.14 5.90 7.58 6.49 1.07 1.33
54 513 5.80 5.59 6.91 0.41 1T.01
S5 3.73 5.22 373 5.22 0.00 0700
S6 1.74 1.83 174 1.83 0.00 0.00
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Table 2.1 Mean Stream Flow Distributions
Figure 2.3 Stream Flow Distributions for 1996 and 1997
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Figure 2.4 Suspended Sediment Concentrations, 1996 and 1997
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Suspended Sediment

Measurements of suspended sediment are instantaneous readings of the current amount of non-
settable solids traveling with the stream flow. In the relatively small flows of Spring Creek, which is
receiving drainage from nearby cultivated fields, these amounts can change dramatically in short time
periods, and it becomes important to look at both data trends and individual data points.

The same calculations of minimum, maximum and percentiles were made for suspended sediment
measurements, including the yearly and seasonal breakdowns.

Figure 2.4 shows the Total Suspended Sediment Concentrations for 1996 and 1997. At all sampling
sites, suspended sediment levels decreased between water years 1996 and 1997, at all percentiles.
Site 5 showed a significant decrease in suspended sediment, with its median value decreasing from
124 mg/l to 67 mg/l. District personnel frequently observed the creek's surroundings when taking
samples, to assist interpretation of these changes. There are several hop fields above Site 5 that were
furrow irrigated in 1996 and converted to drip irrigation prior to the 1997 irrigation season. Since
there are no flows during non-irrigation season at Sites 5 and 6, these in-field changes are very likely
contributing to the decrease in sediment. '

In addition to changes made above Site 5, there were many other fields within the drainage that had
on-farm improvements to irrigation systems (discussed in Section 3.2). Although two years' data is
not enough to speak to long-term trends, it is anticipated the continual on-farm changes will result in
steady decreases in sediment concentration levels.

Figure 2.5 shows the median suspended sediment values during irrigation and non-irrigation seasons
for 1996 and 1997. This shows the significant difference in sediment concentrations between
irrigation and non-irrigation periods. The chart also reflects the overall changes between 1996 and
1997, showing a decrease in concentrations during both seasons from one year to the next. The
decrease is more pronounced during the irrigation season, but the decrease during non-irrigation
season might reflect a decrease in the amount of sediment in the water column available for
suspension. :

Sediment Discharge

Sediment discharge was calculated by multiplying the mean flow by the mean instantaneous
suspended sediment concentration, for a given time period (hours), by the time period. Since samples
were taken every two weeks during non-irrigation season, the time periods are somewhat long, but
changes during this period was, in most cases, minimal. Weekly sampling during irrigation season
may also not be short enough to catch all changes, but the data should be viewed as indications of
stream conditions during various periods only. Sediment discharge values are in tons per time period.

Table 2.2 and Figure 2.6 show sediment discharge for each sampling site, computed for several time

periods: total discharge for each of 1996 and 1997 water years; total during irrigation seasons of 1996
and 1997; and total during non-irrigation seasons for the two years.

12



Figure 2.5 Median Suspended Sediment Concentrations, Irrigation and Non-Irrigation Seasons

Median Suspended Sediment Concentrations
1996 and 1997 Irrigation and Non-Irrigation Seasons

——&—— Nonv-irr '96
— 4 - Non-irr '97

—&——— |rrigation '96

— =M= - |rrigation '97

TSS (mghl) -

Site Number (upstream to downstream)

Table 2.2 Sediment Discharge by Sample Site and Time Period

Sample Total Total Irrigation | Irrigation Non-lrrigation Non-irrigation
Site 1996 1997 1996 1997 1996 1997
31 2589.22| 2159.16 2377.33 1931.76 211.89 227.40
S2 1007.52 914.48 936.35 757.99 71.17 156.48
S3 301.48 210.30 295.61 186.49 5.86 23.81
. S4 343.81 230.34 316.58 213.88 27.23 16.46
S5 438.68 218.29 438.681  218.29 0.00 0.00
S6 - 26.60 38.73| 26.60 38.73 0.00 0.00

(Discharge values in tons per time period)
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A decrease in discharge was measured at each site between 1996 and 1997, except at Site 6, where
there was an increase in total discharge from 26.60 tons/year to 38.73 tons/year. The difference is
primarily due to a significantly larger suspended sediment concentration measured at the start of the
1997 irrigation season. Measurements of 375 mg/l and 107 mg/] were measured on April 3 and 10,
respectively (the first two measurements at this site after the irrigation water was turned on).
Measurements at the same time the previous year were 6 and 3 mg/l.

The suspended sediment levels at Site 5 were also higher on these two sampling events in 1997 than
in 1996, although not to the extent as at Site 6, and the yearly total for Site 5 was considerably less at
other times of the year.

These measurements are likely due to Roza Irrigation District discharging directly to the creek just
above Site 6. The canals at the beginning of the season carry a significant amount of sediment that
has been stored through the winter. Until the desired capacity and sealing of canal walls have been
achieved, these early flows are inordinately swift and, therefore, turbid. The stored sediment
accumulation, in addition to any soil loosened during the annual routine canal maintenance, causes
elevated levels of suspended solids and turbidity. Additionally, it is not unusuali for growers to
discharge water from on-farm water storage facilities in the spring, thereby contnbutmg even more
sediment to these early canal flows.

Table 2.2 shows an increase in the sediment discharge between 1996 and 1997 during the non-
irrigation season at Sites 1-3. Site 4 shows a decrease for this period. Most of the non-irrigation
season discharge is due to storm events and the difference between the years is likely more a function
of data taken during storm events (see next section), than major changes in the water resource.
Stream flow measurements were not taken at Sites 2-4 during the storm event of 1996, nor during the
storm event in late January 1997. However, measurements were taken during a smaller event on

- January 2 1997, and were used in calculating stream discharge.

Storm Events

There were several storm events that occurred during the thirty months of this project. Storm events
occur in this watershed when heavy winter rains fall with warm conditions, when there has been some
snow at the higher elevations. Although Spring Creek runs dry most of the year above Site 4, a rain-
on-snow event can cause significant flows for short periods, several miles above Snipes Road (Site 6).

A major event occurred February 6, 7 and 8, 1996. District personnel drove four miles north of Site 6
and measured the flow in Spring Creek using sixteen measurement stations across 17.5 feet. Water
depths at this point reached a maximum of 1.3 feet. Total flow was 30.82 cfs.

Water samples were collected at the regular sampling sites on February 7 and 8, and at an additional
site approximately 300 feet downstream of Site 6, due to access problems at Site 6 on February 7.
Flow levels made it difficult to take accurate flow measurements at most sites during the event, but
flow was measured at Site 1, which was 22.8 and 31.9 cfs on February 7 and 8 respectively. For
comparison, flow measurements were 1.72 cfs on February 6 and 2.68 cfs on February 12 at Site 1.

Suspended sediment levels at these sites ranged from 334 mg/] at Site 3 on February 7, to 2584 mg/l
at Site 4 on February 8. Suspended sediment levels were significantly greater at most sites the
second day of the event, due to the amount of soil stirred and carried with the flows. Table 2.3 shows
the data collected during this event:
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Two events occurred in late January and early February 1997. Flow readings were not possible, and
event collecting water samples was difficult during the February event. Water samples collected at
Sites 2 and 6 on January 31, 1997, produced suspended sediment levels of 9,144 and 12,656 mg/],
respectively, while a sample coilected at Site 5 on February 12, 1997, had a suspended sediment .
reading of 24,908.

The creek was well over its banks throughout the length of the stream during the February 1997
event. Again, the events are quite short, and by February 13 (the next day), there was no water at Site
5 to take a sample of, and the suspended sediment reading for Site 4 was down to 51 mg/1.

The sediment flowing with the creek during a storm event is generated from several sources,
including surface runoff from dryland areas well upstream of irrigated fields, and re-suspension of
soils that have settled in the stream. Velocities are much greater during a storm event, which stirs up
much of the particles that have previously settied in the stream.

Table 2.3 Data Collected During Storm Events

Flow (cfs) TSS (mg/l) Turbidity (ntu)
Site | 2/7/96 2/8/96 217196 "2/8/96 2/7/98 2/8/98
10a 30.82 NA 1656 NA 632 NA
57 NA NA 1556 2772 772 2952
S6 NA NA NA 2284 NA 2381
S5 NA NA 420 2552 406 2237
S4 NA NA 736 562 428 2584
S3 NA NA 592 1132 334 1924
S2 NA NA 978 . 1112 431 1839
S1 - 22.8 31.92 770 1372 348 1910
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3. AGRICULTURE MAPPING
3.1 Methods

The District began mapping efforts in spring, 1996. A Trimble Global Positioning System (GPS) unit
ProXRS was used to map individual farm fields by driving or walking around each field with the unit
on. This surveying via satellite worked well in terms of accurately getting locational information on
all fields, although it was fairly time-consuming. A database in the unit was also used to createa
record of crop type, irrigation method, the use of a cover crop, and the slope for each field.

Data from the GPS unit was downloaded into the District's Geographic Information System (GIS),
ArcInfo and ArcView. These programs allow the information to be edited, viewed by selection of
information, and printed. This system was then used to print maps of cropping, irrigation, and other
patterns. ’

Hydrologic, transportation and point data was also entered into this program. The hydrologic data
came from the US Geological Survey's digital Land Use and Land Cover at the 1:100,000 scale.
Major roads were mapped with the GPS unit for the same area as the fields. Point data included the
sampling sites, major intersections, and major irrigation discharge points to Spring Creek.

Mapping was done primarily during the winter months, due to availability of the equipment and
personnel. Approximately 4500 acres were mapped prior to irrigation season 1996, and an additional
6550 acres were mapped prior to irrigation season 1997. In 1998 the District received orthophotos of
the North Prosser area, from which fields were directly drawn. Field checks identified crop type,
irrigation and other information for the newly mapped acres. An additional 9,400 acres were mapped
this way prior to the 1998 irrigation season.

3.2 Yearly Results / Changes

Crops and Irrigation Methods

The maps on Figures 3.1through 3.6 show the crop and irrigation maps produced over the course of
the project. Table 3.1 gives a breakdown of the acres for these maps by specific crop and irrigation
method. The maps visually show the changes on a particular field from on year to another, but it is
difficult to pull changes out of the acreage numbers since new fields were added each year. To
provide additional information, percentages of total acres mapped to date were calculated for specific
crop and irrigation method.

As expected in an area of dense permanent crops, there was not a significant change in cropping
patterns from one year to the next. However, irrigation methods did change between 1996 and 1997,
and between 1997 and 1998. Of the 4500 acres mapped in 1996, approximately 120 acres were
converted from sprinkler to drip irrigation, 47 acres were converted from rill to sprinklers, and 90
acres were converted from rill to drip systems, prior to the 1997 irrigation season. An additional 123
acres that were mapped during the winter of 1996-97, were converted from rill to either drip or
sprinkler systems between the time they were mapped and prior to the 1997 irrigation season.
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Figure 3.1 Spring Creek Crop Types, 1996 m:?@
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F ire 3.2 Spring Creek Crop Types, 1997 Surve
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Figure 3.3 Spring Creek Crop Types, 1998 Survey
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F. re3.4 Spring Creek Irrigation Methods, 1996  irvey
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Figure 3.5 Spring Creek Irrigation Methods, 1997 Survey
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Figu.¢ 3.6 Spring Creek Irrigation Methods, 1998 S _vey
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Table 3.1 Summary of GIS Map Survey Information Collected for Crop and Irrigation System

YEAR April, 1996 Aprii, 1997 April, 1998

Acres Mapped To 4491.65| % of Total| 11044.54] % of Total] 20462.39| % of Total

Date

By Crop:
Annual 172,10 3.83| 665.04 6.02 1060.76 5.18
Apple 1224.62 27.26 3232.05 29.26 4488.97 21.94
Cherry 149.53 3.33 259.62 2.35 523.50 2.56
ConcordGrape 598.48 13.32 1700.71 15.40 3908.25 19.10
Currents .43.64 0.97 43.64 0.40 43.64 0.21
Hop 1115.18 24.83| 2288.97 20.72 4446.08 21.73
WineGrape 1162.39 25.88 1879.46 17.02 3950.15 19.30
OtherFruit 10.00 0.00 250.65 2.27 - 673.80 3.29
Misc. (Pond, WSU, Bidg) 2572 0.57 724.42 6.56 1367.24 6.68

By irrigation:
Rill 2427.73 54.05 4486.53 40.62 8788.93 47.25
Sprinkler 1890.77 42.10 4739.37 42.91 7404.52 398.81
Drip 3.28 1094.24 9.91 2406.18

147.42

12.94

The calculated percentages reflect these irrigation changes as the percent of rill-irrigated acres
decreasing from 54 to 40 and the percent of drip-irrigated acres increasing from 3% to nearly 10% of

" mapped acres.

Irrigation changes continued to occur between 1997 and 1998. Of the fields in the 1997 maps, 238
acres were converted from rill to either sprinkler or drip, and 207 acres were converted from sprinkler

to drip. Table 3.1 shows rill irrigation increasing as a percent of total between 1997 and 1998, but

that is due more to the type of acres added to the map data than to on-the-ground changes. The

percent of drip irrigated acres continued to show a steady increase, which is substantiated by field

work showing an increase in the number of growers installing drip systems.

The cover crop information was not available for the 1998 survey at the time the report was written.
The District is continuing to update the map database.
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Cover Crops and Slope

Crop, irrigation method, personal preference and other factors determine the use of a cover crop by a
particular grower. Figure 3.7 is a map of the cover crops identified when each field was mapped
(cover crops changes were not updated through the course of the project). The final percentage of the
use of cover crops is shown in Table 3.2.

Slope was noted for each field during field sﬁrveys although it was difficuit to assign a single slope
value to many of them. Fields at the edge of canyons can be quite steep over a large portlon of the
field. Slope was generalized over an entire field as one of the following:

<] percent -
1-2 percent
2-3 percent
3-4 percent; or
>4 percent.

Figure 3.8 shows a map of the slopes identified for each field. In general the steeper fields follow the
line of the canyons, while fields with shallower slopes are either up on the flats between Spring and
Snipes Creeks. ' ~

Table 3.2 Summary of GIS Map Survey Information Collected for Cover Crops

YEAR April, 1996 April, 1997 April, 1998
Acres Mapped To 4491.65] % of Total| 11044.54] % of Total]| 20462.39] % of Total
Date ‘
By Cover Crop: .
None -1162.38 25.88 2888.10 26.15|Not
' Available
Permanent 1248.02} 27.79 3413.49 30.91
Seasonal 2055.52 45.76 3469.14 31.41
NA 549.40 4.97

25



Figure 3.7 Spring Creek Cover Crops, 1998 Survey
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4. STREAM RESTORATION

As part of this project, a one-half mile section of the canyon along Spring Creek (approximately 5
acres), was improved from a grazing area to a grass/brush covered area. The section had been heavily
grazed for several years, and the landowner was interested in improving the condition of the stream
riparian area. The District was interested in this both for the riparian improvements, and to determine
water quality benefits from this type of improvement.

In the spring of 1996 a fence was erected at approximately 30 feet on either side of the creek for the
entire half-mile section. The fence was designed to allow the landowner to continue grazing a
reduced number of cows, so stream crossings were built at two locations, providing access to either
north or south portions of the canyon along the stream.

The ‘New Zealand’ style fence was constructed of three strand wire, fiberglass poles, and wooden
posts every 100 feet. The first and third wires of the fence were electrified from a source initially at
the southeast corner of the property. The fence was later proven not to be ‘hot” enough, and an
additional source of electricity was added at the northwest corner the following summer.

Local boy scouts and a high school activity group were recruited to plant trees along the stream bank
inside the fenced area in early April, 1996. Two hundred willows and red osier dogwood were
planted in approximately three hours, followed by a picnic provided by the landowner. The trees
were purchased seedlings approximately two-to-three feet long, and planted along the creek edge.

During the months following the fence construction, the vegetation along the stream bank increased
dramatically. The loss rate for the planted trees was fairly low, approximately 10 percent did not take
root. This may have been due to being planted too far from the stream bank. At the time of planting,
the irrigation water had not yet been turned on so the creek was running quite low and it was difficult
to judge how high the water was going to flow.

There were several problems with the fence in the months following its construction, including the
low electricity mentioned above. The landowner had greater difficulty than expected reducing the
number of cattle grazing on the 30 acres, and new calves remained in the section as well. The calves
quickly learned they could get under the lowest wire of the fence and there were enough adults to
cause additional damage after the fence had been weakened. Because the grass was growing so well,
the field along the edges of the fence had to be cleaned with a mechanical weed cutter and sprayed
with herbicide on a regular basis.

These problems were addressed as possible between District personnel and the landowner. By late
fall 1996, an additional electricity source, regular maintenance and periodic checks were keeping
problems to a minimum. The number of cattle was finally reduced in late fall, from over 35 head to
about 10. This number has been maintained and has greatly improved the fence maintenance.

In the winter of 1996-97 flooding occurred during the storm events discussed in section 2.3. This
caused some damage to the planted dogwood and willow, but had little effect on the grass and stream
banks. The floods were high and fast for very short periods, and most plants recovered within a short
period. The fence was under water to the second wire at some places during the flooding, and a few
repairs were necessary, but it was generally undamaged. ‘
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The vegetation grew very well during the summer of 1997. In many places it became difficult to
know where the stream bank was, even when running full. The planted willows and dogwood have
- firmly established themselves, and native grasses and native willows have also become prominent.

The District maintained a sampling location on the restoration piece at Site 4 (approximately 800 feet
upstream of Crosby Road), from the start of the project through the end of October 1997. The next
sampling site downstream (Site 3), was at the intersection with Hanks Road, approximately 2700 feet-
downstream of the fence project. Monitoring at Site 3 began in November 1995, and is continuing as
part of additional District projects.

The stream flow and suspended sediment data for Sites 3 and 4 do not differ significantly‘from the
changes identified at the other sites between sampling years or seasons. The flows increased or
slightly decreased at both sites during irrigation and non-irrigation seasons, which is true for the other
four sampling sites. The mean suspended sediment concentration at both sites also decreased, as it
did at the other sites.

The major difference in water quality findings in the vicinity of the stream restoration site was a
decrease in the sediment discharge during the non-irrigation season at Site 4 between 1996 and 1997
sampling years. The other three sites that have year round flow showed increases in sediment
discharge between those periods (Table 2.2).

This difference may be due to recordings of suspended sediment measured on February 6 and
February 12, 1996. These samplings occurred just before and shortly after a storm event, but Site 4
had considerably higher suspended sediment values on these days than any of the other flowing sites
(Sites 1-3). This was prior to the fence construction, and may have been due to an unused irrigation
pond, which was filling and draining at the time. '
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5. EDUCATIONAL EFFORTS
5.1 Annual Irrigated Agriculture Tour

The District held the first of what has become an annual event in September 1996. The Irrigated Ag
Tour takes non-farm community members on a bus tour to various farms in the North Prosser area.
The first year there were five stops: an apple orchard, a hop field, a Roza Irrigation District Re-
regulating reservoir, the stream restoration site described above, and 2a PAM demonstration field near
WSU-Prosser.

At each stop speakers discussed methods of growing the crops, how irrigation water is used, the
problems associated with irrigated agriculture and how growers are working to reduce their impacts
on water and soil resources. For example, Mike O’Brien of C&M Orchards discussed their
application of pest management techniques in an orchard certified as ‘organic’. The installation and
use of drip irrigation in a hop field was another discussion stop. A highlight of the trip in September
1997 was a tour of a hop processing plant.

The tour has been received very well the two years it has been running, with excellent feedback and
comments from those participating. There were over 20 participants the first year, and about 30 the
second year. The District is planning to continue this tour, expanding the scope to include stops at
locations beyond the north Prosser area.

5.2 Student Information and Education

One of the objectives of this project was to get students involved in water quality issues in the Spring
Creek and/or Yakima River watersheds. The District was successful in getting over 30 students to
participate in the tree planting held at the stream restoration site, but has been unsuccessful in other
attempts to generate student involvement.

One of the problems encountered is the logistics of taking students out of school for over an hour at a
time and transporting them to a stream site. Once the students are gone for over a single class period,
additional teachers, substitute teachers and other students become affected. Attempting to arrange a
single event may be possible, but arranging for a series of visits to a stream to examine water quality
became much more of a challenge with local schools.

The District made several contacts with local teachers and had some participation on the ag tour, but
did not organize any specific events (other than the tree planting), specifically for student groups.
The District has hired a person under a new grant who has the responsibility of working local schools
to establish some educational events for students that discuss water quality issues.

5.3 Grower Contacts and Presentations

One of the more valuable educational results of this project was the regular contact the District had
with local growers as a consequence of being out in the field regularly doing water quality sampling
and field mapping. This one-on-one contact provided numerous opportunities to discuss both the
method and findings of the project, and to talk about methods the grower could apply to reduce their
impacts. In some cases, it provided the best opportunity to educate a grower specifically on how his
- practices were impacting the creek.
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There were also several presentations made to grower groups during the course of the project,
primarily at the annual meeting the District holds each year. Much of the information was still being
gathered, but growers were interested in seeing the mapping and noting that even as we attempted to
identify changes in crops or irrigation methods, there is a constant transition and the information will
continually need to be updated.

Additional presentations and discussions were made about the project at the annual ag tour, to smaller
grower groups as part of other meetings, and to various resource agency groups during the course of
the project.

6. FURTHER STUDY

The District has received two additional grants from the Washington Department of Ecology to
continue and advance the work done on this Spring Creek Project. The first was designed to examine
more closely the practice of irrigation scheduling and to educate growers on the use of this project.

As part of that grant, several workshops were held for both growers and resource agency personnel on
irrigation efficiency, scheduling and uniformity.

The second grant provides support to put technical assistance personnel in the field to educate and
assist growers with irrigation management, installation of new systems, and the use of soil moisture
monitoring equipment. The technical assistance also supports a grant from the Washington
Conservation Commission that provided cost-share funding for growers installing improved irrigation
systems.

Each of these two grants has water quality monitoring and educational activities as part of their
objectives. This has enabled the District to continue doing water quality sampling at the sites
established with the first Spring Creek project. This will provide a valuable source of continual
information on the water quality conditions of Spring and Snipes Creek (where sampling has been
expanded to), and the impacts of agriculture activities on these creeks.

The additional grants have also allowed the District to continue updating its agriculture mapping
information and to identify changes. These maps will again assist in determining how educational
and study efforts are being put into place to improve the use of the resources.

The District has a proposal out to WDOE to demonstrate the use of a management method, which
incorporates differences in soil types and depths into the design of an irrigation system. The objective
is to design an irrigation system that provides management zones based on the expected water
requirements of the soil. For a high-value crop such as wine grapes, this method can allow the grower
to reduce his inputs of water and fertilizer, while improving the quality of the crop. The District will
be able to use its GPS/GIS equipment and software to work with a grower to help them identify these
management zones.

Potential future grant requests will be for continued technical assistance for on-farm improvements,

continued water quality monitoring, and an increase in educational efforts, both for high school and
grade school students and for farm and non-farm community members.
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1997 EQIP Program -
‘Deadline Announced for
Cost-Share Dollars

The United States Department of Agriculture has
announced that they are now accepting applications
for the new Environmental Quality Incentives
Program (EQIP). Sign up is taking place at the local
Natural Resource Conservation Service office
(NRCS). The deadline for applications is May 20th.

EQIP was established in the 1996 Farm Bill to
provide a single, voluntary conservation program for
farmers and ranchers to address significant natural
resources needs and objectives. It combines the
former Water Quality Incentives Program and the
Agricultural Incentives Program.

Under the rules of EQIP, the maximum amount
of cost-share dollars an individual producer can
receive will not exceed $10,000 per year, and/or
$50,000 for the duration of the five-to-ten year .
contract. All EQIP activities must be carried out
according to a conservation plan in a five to ten year
contract. Each farm plan will be put through a
ranking process with other applications. Projects with
the highest environmental beneﬁts will have the best
chance for funding. :

Cost-sharing pays a percentage of certain
conservation practices, such as sprinkler systems,
manure management facilities, drip systems and other
practices important to |mprovmg and maintaining the
health of natural resources in this area.

Incentive payments may also be paid to
encourage a producer to perform land management
practices such as irrigation water management,
nutrient management, manure management,
iintegrated pest management and wildlife habitat
management.

. The NRCS has leadership for EQIP, with -
support from the Farm Service Agency (FSA) and the
Conservation District.

For more information contact your local NRCS
office. In Prosser the number is 786-1923.. Other
numbers: Zillah (829-3003), Yakima (454-5736), or
Sunnyside (837-7911).

regularly this summer.

District Begins Another
Sampling Season

The District’s water quality monitoring program
is back into irrigation-season schedule. Scott will be
sampling six sites along Spring Creek on a weekly
basis for suspended sediment, turbidity, temperature
and pH. ‘
~ The District is in the second year of samplmg at
these locations so the data collected this summer will
be compared with last year’s numbers. We hope to
see a change in sediment levels at some of the sites
due to improvements being made on irrigation
systems throughout the watershed. Several hop fields
have been converted from rill to drip irrigation, so
soil loss and resulting sediment inputs should be less
than previous levels.

Scott will also be sampling soil loss on several
fields as irrigation begins this spring, and
occasionally throughout the summer. This
information is useful to help growers understand how
much soil is lost under various irrigation conditions
and methods.

For more information about the District’s
sampling program, stop and ask Scott is you see him
out in the field, or call Pat at 786-9230.




District pro grams and ctivities

Irrigation Management
Workshops a Success

Two workshops in irrigation management,
scheduling and evaluation were attended by over 45
participants in late February. Peter Canessa, an
irrigation specialist from Caleomla led the
workshops.

The first day was directed to irrigation
consultants and discussion focused on system
evaluations and design. ‘Participants on the second
day were growers and irrigators, and questions and
discussion centered on drip 1rr1gat|0n use,
applicability and design.

In addition to hopefully passing on lots of
useful information, the workshops identified the need
for additional information exchanges on irrigation
system management. Pat Daly, District Manager is
currently seeking funds to start a program of assisting
growers with irrigation evaluations, perhaps through
cost-share with consulting services.

Additional workshops on this and other topics
are planned for next winter, perhaps beginning in fall
of 1997, after field work has slowed. Watch the
newsletter for more mformatlon as these workshops
are organized.

Scholarships Available for Inland
Empire Youth Camp - Deadline May 2

The District will once again be offering
scholarships to youths ages 13 to 16 to attend the
Inland Empire Natural Resources Youth Camp. This
year’s camp will be held June 15-21 on the east shore
of Lake Coeur d’Alane. The camp is a fun-packed
week for youths to participate in natural resource
programs such as wildlife, soil and water quality.

~ The cost for the week is $190.00, with a limited
number of scholarships available from the District for
$150.00 of this expense. Applications for the camp
and financial assistance can be picked up at the
Natural Resources Conservation District office at 618
8th Street in Prosser, at the District office WSU-
Prosser, or by calling 786-9230.

IR
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Frank Berg Joins District Board

The District welcomed Frank Berg to its Board
of Supervisors at the Annual Meeting in February.
Frank has been farming in the Horse Heaven Hills for
30 years, primarily in dryland wheat. Recently he
has been converting a portion of his acreage to circle
irrigation and will be growing potatoes and other
crops in addition to continued what production.

Frank has already been helpful in working on a
proposal for a project in the Glade Creek drainage,
and we hope having Frank’s input will increase the
District’s ability to assist growers in a wider portion
of the county.

- Farm Equipment For Sale/Rent

For Rent: Hesston Round Bale processor, for straw
mulching areas prone to soil erosion. Processor is
equipped with speed kit and PTO drive. Rental fee is
$50./day. The District can help find straw. . Contact
Pat at 786-9230 or Scott at 786-9216 for information.
For Sale: Deutz four-cylinder, turbocharged, air-
cooled diesel engine. Rated at'106HP at 2500 RPM.
Includes instrument panel with safety shutdowns and
20 gallon fuel tank. Contact Scott at 786-9216.

Farm Classifieds....

The District is now accepting farm-related classified
and display advertising for the Review. For rates and
information, contact the District. ‘

For Sale: Hobson two-row furrow mulcher for
vineyard. $2500. Call 973-2009.
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TMDL Update
by Chris Coffin, WA Department of Ecology
The Department of Ecology is continuing work
on the suspended sediment TMDL for the lower
Yakima River. “TMDL” stands for “Total Maximum
Daily Load”, which is an estimate of the amount of a
specific pollutant that a waterbody can ‘safely’ take
up without threatening the beneficial uses of the
waterbody. This TMDL targets turbidity and DDT.
Both turbidity and DDT can be associated with fine
soil particles washed from agricultural fields in
tailwater runioff and carried to the river in irrigation
return drains. Although DDT was banned for use in
1972, its degradation in soil is slow and residual
deposits can remain attached to soil particles for
many years. Nutrients, fecal bacteria and other
pesticides can also be transported by tailwater runoff.
These pollutants are also found in the lower Yakima.
River at levels above state standards.
Ecology will soon be releasing its Draft-
i T i
: Load Evaluation Report for the Yakima River. This
report is the result of two years of extensive
monitoring, flow modeling and historical data review
by Ecology. The findings in this document will be
used to set enforceable limits on the amount of
. suspended sediment that can be discharged from
irrigation return drains to the Yakima River. The
draft report will be available for public review and
comment prior to its final submission to USEPA.

The limits that this TMDL will set on suspended
sediment may effect irrigation practices and water and
crop management for some growers. Ecology is
working with federal, state and local agencies,
including the Conservation Districts, to encourage the
adoption of ‘best management practices’ (BMPs) by
growers. BMPs will help reduce soil erosion and thus
reduce suspended sediment in the Yakima River.
Many growers have already begun to adopt BMPs
which eliminate tailwater runoff, conserve water and
increase productivity. Technical assistance as well as
limited financial assistance is available to help with
the implementation of some BMPs.

Ecology is taking an approach to this TMDL
process that relies on public participation in designing
and implementing the activities necessary to meet the

*limits outlined in the Evaluation Report. Look for

3

workshops and programs in your area discussing the
TMDL and BMPs. We need your participation.

~ For technical assistance contact Pat Daly or Scott
Manley at the Benton Conservation District, WSU
Cooperative Extension or NRCS. For more
information on the Suspended Sediment TMDL for
the lower Yakima River contact Chris Coffin at the’

Dept. of Ecology, (509) 454-7860.

Weather Info Available on
Web Site from WSU

PAWS (Public Agriculture Weather System) is
Washington State University’s agricultural weather
service. Weather data are collected electronically at
the 58 stations throughout the state and transmitted by
radio signal to the base station in Prosser. PAWS is
one of the few near real-time agricultural weather
networks in the country, enabling it to provide up-to-
the-hour information to growers. PAWS has
traditionally supplied weather data and models for
growing degree days, evapotranspiration, air stability,
and pest and disease development. Major system
changes have been instituted in the past few months,
including high-speed madel access on the 4 bulletin
board phonelines, and a site on the World Wide Web
(http://frost.prosser.wsu.edu).

' PAWS has been essentially free to users in the
past; however, with tightening university budgets,
PAWS has been required to support itself through
paid subscriptions. PAWS’ new subscription
structure is two-tiered, with corporate rates at $1065
per year, and individual rates of $130 per year.
PAWS’ policy is to charge an annual maintenance fee
to weather station sponsors, but no additional charges
for system access. Unfortunately, because of
personnel time constraints, PAWS cannot add new
stations at this time.

PAWS’ future depends on your support The
PAWS system is actively seeking input from users on
the new interface, services currently provided and
services not provided that may be valuable to users.
We appreciate the interest in PAWS and plan to
improve the system to meet customer needs. For
more information, please contact Dr. M.J. Hattendorf
at (509) 786-9219, or Todd Elliott, (509) 786-9367.
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O Supporting Membership: $51.00-$500.00/year (non-voting)
0O Sustaining Membership: $501.00 or more/year (non-voting)

Please enclose check and mail to: Benton Conservation Association, 24106 N. Bunn Rd., Prosser, WA 99350

Thank you to everyone who have become members -- we appreciate your support!
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Benton Conservation District Benton Conservation Association
Supervisors: Dave Roseberry, Chairman; Frank Board of Directors: Mike O’Brien, Chairman;
Anderson, Vice-Chairman; Mike Duncan, Secretary- Virginia Prest, Vice-Chairman; Dave Roseberry,
Treasurer; Mike O’Brien and Frank Berg, Members. Secretary-Treasurer; Frank Anderson and Keith Oliver
Employees: Pat Daly, District Manager; Scott (representing Olsen Brothers Inc.), Members.

Manley, Resource Technician.

District Phone Numbers: P.Daly: 786-9,230
S.Manley: 786-9216
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Spring Creek Watershed -
Project Summary

Project Overview

This project was designed to evaluate water quality
conditions in Spring Creek and determine the
potential sediment sources from agricultural practices
in the watershed. Mapping ag activities was
combined with stream monitoring to determine
current conditions and develop future projects to
reduce stream inputs from ag sources.

Geographic Positioning System/Geographic
Information System (GPS/GIS) technology was used
to map irrigated fields in the watershed. GPS was
used by driving the perimeter of any field greater than
ten acres. while recording information on crop type,
irrigation method. cover crops and field slope. This
information was transferred to the District’s GIS

. program. edited, and used to produce maps showing
tields differentiated by crop type, irrigation method.
the use of cover crops or slope percentage.

' Stream monitoring was done at six locations
along a 6-mile stretch ot the creek (see map), on a bi-
weekly basis during non-irrigation season, and twice-
weekly when irrigation was on. Monitoring began in
October. 1995 and will continue through sumrmer
1997, Flow, temperature and pH were recorded at
each site, and a sample taken for suspended sediment
analysis. The results of this are not only trends in
instantaneous sediment levels at the six locations, but
also compuration of monthly and yearly sediment
discharge at these locations.

The relationship between ag activities and
stream sediment levels is being reviewed by
comparing the monitoring results with map
information, to determine possible sediment sources
from fields draining to the creek. Potential runoff is
based on crop type, irrigation, slope and other factors
recorded.

GPS/GIS Results .

The maps shown on page 3 reflect data taken January-
March, 1996. Additional GPS/GIS work will be done
in winter 1996-97 to include areas beyond the
mainstem of Spring Creek. The maps depict the
crops, irrigation methods, use of cover crops and

slope for those fields which drain directly into Spring

Creek.
l

Spring Creek Watershed Study Area

Site 6 Scicea 84
2
|
g

s 3 1% 1 1.5 Miea

A summary of the total crop and irrigation acres
indicates most crops are irrigated either by sprinkler
or rill (47.5% under sprinkler and 45% under nill
irrigation). Only 232 acres were under drip irrigation
during the 1996 season, although that number is
slowly increasing as more tields are converted.

- Apples were the largest crop in 1996. in terms of
acres, with 1024 acres. Hops and wine grapes were
the next two large crops; hops were grown on 723
acres, and wine grapes on 710 acres. Other crops
included concord grapes, cherries, and annuals.

Stream Monitoring Results

Stream sampling results showed the majority of
sediment is transported through the stream between
May and September, with July contributing the most
at Sites 1 and 2, and May at Site 4. Sediment
discharge for the period November 1995 through
October 1996 was 2350 tons at Site 1, 1056 tons at
Site 2 and 319 tons at Site 4.

More interesting to the project is the distribution
of sediment levels along the stream, particularly
during irrigation season. The charts on page 4 show
the sampling sites (from upstream to downstream),
versus instantaneous suspended sediment levels.
taken on various dates. Chart 1 shows the difference
in recorded sediment levels in March (prior to
irrigation) and in June when irrigation is on. Chart 2
shows sediment levelis on six dates with irrigation on;

...continued on Page 2
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Spring Creek, continued:
spikes in sediment levels at Sites 5 and 2 can be
related to irrigation activities in rill-irrigated fields
above these sampling points. ,
Field sampling of sediment loss was also done
by the District this summer. In these tests, soil loss
(with irrigation runoff) was measured from rill-
irrigated hop fields during individual irrigation runs.
The results showed a range of from 0.0053 tons/acre
to 0.08 tons/acre lost during irrigation runs of 24
‘hours. If a field is irrigated a total of 15 days during
an irrigation season, soil loss could range from 0.08
tons/acre to 1.3 tons/acre during the vear. Studies
from other areas show annual rates of from 9 to 435
tons/acre on rill-irrigated fields. (A ton is roughly
equal to one cubic vard, so a determination of soil
loss can be made in number of cubic vards. feet-or
inches for a given field.) '

Conclusions / Continuing Work

There is no doubt rill-irrigation results in significant
soil loss from fields, and sediment increases to nearby
streams. This study provides a view of these loses in
one watershed in terms of where. when and how
much soil is moving through the svstem. Sampling
Site 3, just below the corner ot Evans and Hinzerling
Roads, collects soil lost from hop and other rill
irrigated fields with slopes of 2-4%, located above
Evans. Some of this soil filters out or is caught in
ponds as it moves downstream. More is picked up
from other fields between Sites 4 and 2: again the
maps show rill irrigated fields likely contributing soil
runoff. ‘

¢, This project will continue for most of another

g ‘% year; the more we know about these drainages,

" the better we will be able to design programs
. that help growers reduce their soil loss and
» Mminimize sediment inputs to the streams.

Annual Meeting to Focus on CRP !
Takeout and Delaney Clause

Featured Speakers at the District’s Annual Meeting
will be Allen Schreiber from WSU-Tri-Cities, and
Roger Veseth from the WSU and the University of
Idaho. Their topics will be “Affect of New
Regulations with the Delaney Clause Being ‘
Discontinued”, and “Managemeht Considerations for
Returning CRP to Production in Low Rainfall Areas™.
Using PAM and pesticides in drip irrigation will also
be discussed. ‘ L

Three Pesticide Credits can be earned by
meeting participants. The meeting will be February
5" from 8 am to 12:30 pm at the Barn in Prosser. The
meeting is free and open to the public.

District Elections

The District will hold its annual elections at the
Annual Meeting on February 5th. Two Supervisor’
positions are open; one elected and one appointed.
The requirements for these positions are to provide
direction to District staif by attending a 2-hour
monthly meeting, and providing support as needed at
other times. Supervisors must also be registered
voters within Benton County and be owners of. or
occupy land within Benton County. Although these
are unpaid positions. the work is vital to keep the
District operating and provides an opportunity for a
landowner to play a role in improving agriculture in
Benton County. For more information on applying
for a position. contact Pat at 786-9230. or at the
address on page 6.

Irrigation Water Management

Seminar Coming Up

The District and WSU Cooperative Extension will
sponsor an Irrigation Water Management Seminar in
February. Peter Canessa will be the featured
presenter for the two-day workshop, which will be
held both at WSU-Prosser and in fields north of the
station. The workshop is designed for growers.
irrigators and researchers working with [IWM.

Tentative dates for the seminar are February 25th
and 26th. To request further information as the
workshop is finalized, please contact Pat at 786-9230.
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Chart 1:

SC Sampling Sites: Suspended Sediment
(Mar 15-June 19,1996)
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Chart 2:
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District programs and %ctivities, continued....

EPA Changing the PM (Particulate Matter) Standard

by David Roseberry, Chairman

The federal EPA i is proposing a revision to the
national ambient air quality standards for particulate
matter and is accepting public comment on the
proposal until Feb. 14, 1997. I urge everyone who
has an opinion to send in written comments (in
duplicate) to: Office of Air and Radiation, Dockets &
Information Center (6102), attn. Doc. #A-95-54,
USEPA, 401 M. St. SW, Washington DC 20460, or
call 1-888-tell-EPA to give verbal comments. In
addition to general comments, EPA has three specific
options under consideration for which they are
soliciting comment. Your opinion on these options,
which are explained below, will have the most
impact. The agency is under a court order to
complete revision of the standard by July 1997. The
complete text of the proposal along with a fact sheet
and other information is available on the web at
http://www.epa.gov/airlinks/ ‘

Current standards require that concentrations of
particulate matter with diameters < 10 micrometers
(PM10) be-less than 50 micrograms per cubic meter
averaged annually (the annual standard) and less than
150 micrograms when averaged over 24 hours (the
daily standard). Measurements of PM10 taken in
Kennewick, Spokane, and Walla Walla have all
exceeded the daily standard at least once. The
Kennewick sampler recorded extreme exceedences on
several occasions during dust storms in the late 80°s
and early 90°s.

The proposal includes keeping the current PM10
annual and daily standards unchanged and adding a
PM2.5 annual and daily standard. The proposed
PM2.5 standard is 15 (annual) and 50 (daily)
maximum. The three specific options under
consideration are: 1) a “limited” policy response
option consisting of a PM2.5 standard set at 20 annual
and 65 daily, 2) a “highly precautionary” policy
response option consisting of a PM2.5 standard set at
12 annual and 20 - 50 daily, and 3) revoking the
PM10 daily standard .

My written comments focus on encouraging EPA
to revoke the PM10 daily standard. There s, in fact,
plenty of reason to eliminate the PM 10 standard
entirely. The Harvard Six Cities Study, a large,
prospective epidemiological study initiated in 1974,

5

has studied the effects of PM2.5, PM10, and the
fraction larger than PM2.5 but smaller than PM10,
called CM (course mass). The study authors

~ conclude, through several different and convincing

lines of evidence, that the association between CM

- and mortality is “essentially zero.” In other words the

health effects from particulate matter are entirely due

" to the size fraction smaller than 2.5 microns.

PM s samplers in CRP grass fields.

It is believed that agricultural dust in PM10

" consists largely of CM rather than PM2.5. PM2.5

particles are believed to result mostly from
combustion processes. It is likely therefore, that if
the standards were designed to be equally restrictive,
agricultural dust would be less likely to run afoul of a
PM2.5 standard than a PM10 standard. However,
soils differ greatly and the lack of PM2.5 data make it
unclear at this time whether or not there is significant
PM2.5 in local windblown dust; and the proposed
PM2.5 standard is much more restrictive than the old
PM10 standard, at least in the urban smog setting for
which the standards are primarily designed. There are
several proposed mechanisms for the toxicity of
PM2.5 which would rule out dust entirely.
Unfortunately, none of these ideas has been
confirmed and small size alone cannot be excluded as
the culprit at this time. It is also possible that only an
even smaller fraction is toxic, PM1 for example
(which would be less likely than PM2.5 to contain
much dust). At any rate the EPA does not have a
reliable and inexpensive way to separate dust from
smoke, and evidence is still sketchy for sizes below
2.5 so PM2.5 will be the regulated entity for the
foreseeable future. :
...continued on next page




EPA Standard, continued:

Several studies, including the afore-mentioned
Harvard Six Cities Study, conclude that significant
increases in mortality from heart and lung disease are
caused specifically by particles 2.5 microns in
diameter or smaller. Increased mortality is
approximately 1.5% per each 10 micrograms per
cubic meter increase in PM2.5 level. No threshold
exists at least down to 25 micrograms per cubic
meter. The mortality increase is only slightly higher
for ages 65+ than for the population as a whole. The
data for PM toxicity is unusually consistent for
epidemiological studies, so the public health

* community has great confidence in these results.

The proposal includes a change in the way non-
attainment of a PM daily standard is calculated,
replacing the current 1-expected-exceedance form
with a 98th percentile form averaged over 3 years.
The new method is an improvement but would
probably not prevent non-attainment of the daily
PM10 standard caused by windblown dust in
circumstances similar to the those in the early ‘90s.

This is a proposed federal rule under the Clean
Air Act and has nothing to do with the proposed
phase out of grass seed field burning. However, the

proposed PM2.5 daily standard could possibly effect -

field burning, grass seed or any other, if it is
determined to result in the Kennewick sampler
exceeding the standard.

District Tree Sales

You still have time to order trees for wind breaks,
shade and to add greenery to your homesite. The
District is offering seedlings of three evergreens and
four deciduous trees and shrubs at very reasonable
rates, as we do every year. This year’s species are:
Austrian Pine, Blue Spruce, Ponderosa Pine, Golden
‘Willow, Lombardy Poplar, Hybrid Cottonwood and
Tatarian Honeysuckle. Seedlings range from 6 to 24
inches and most are priced $1.00 or less each.

The seedlings are purchased in bulk from major
nurseries and arrive at the District in late March, just
in time for spring planting. If you would like more

information or an order form, contact Pat at 786- RS

9230 or Scott at 786-9216.

Farm Equipment For Sale

or Rent

For Sale: Deutz four-cylinder, turbocharged, air-
cooled diesel engine. Rated at 106HP at 2500 RPM. |
Includes instrument panel with safety shutdowns and
20 gallon fuel tank. Contact Scott at 786-9216 for
more information.

For Rent: Hesston Round Bale Processor, for straw
mulching areas prone to soil erosion. Bale Processor
has undergone major modifications and is now
equipped with speed kit and PTO drive to
accommodate all tractors and Challengers. Rental
fee is $50.00 per day. The District also has a source
of straw for mulching. Contact Pat at 786-9230 or
Scott at 786-9216 for more information. '

District Continuing GPS Work in
North Prosser Area
Scott Manley, District Resource Technician will be
traveling about the fields north of Prosser again this
winter (you may have already seen him), using the
GPS equipment to continue mapping agriculture in
our area. (See Spring Creek article on pages 1 and 2.)
The District hopes eventually to map all of the

irrigated acres in the county, at least west of Benton
City, although that may take some time. For now,
we are concentrating on areas near the major Yakima

tributaries, particularly Spring and Snipes Creeks.

The information is and will continue to be used
to help understand what effects local conditions have
on these water bodies, and where limited resources
can best be applied to reduce water quality impacts
from agriculture activities. For more information,
contact Pat or Scott at the District. Or wave Scott
down out in the field -- he is always eager to answer
any questions.
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FARM BILL PROGRAM

‘ by Barbara Bolick, NRCS
Conservation Reserve Program - TAKE OUT OR
SIGN UP? That is the question that [ have been
hearing most recently. For those who are wondering
- HOW they will convert CRP acres back to cropland,
there will be a Conservation Farming Conference held
January 7-8 at Cavanaugh’s in Kennewick. If you did
not get a brochure on this conference from me
recently, please stop in and pick one up. The PNW
STEEP III Extension publication “Returning CRP
Land to Crop Production--A Summary of the 1994-96
Research Trials in Washington State,” was printed in
November 1996 as PNW Conservation Tillage
Handbook Series No. 16 for Chapter 2. It reports on
10 field research trials in low rainfall areas. Fifteen
different growers cooperated with these large scale.
replicated on-farm tests with farm-scale equipment
owned by the growers. Please contact the Extension
Office in Prosser or Kennewick. for a copy.

If you are interesting in re-enrolling the CRP.
you should know by now. that vou will be competing
with farmers nationwide tor CRP contracts. The ruies
have changed since most of the Benton County
acreage entered the program. First. bids will be by
TRACTS not farms. Second, you may. have heard of
EI or Erodibility Index. that must exceed “8” in order
to be eligible for consideration. Unfortunately, most
of the CRP acres in Benton County do not exceed 8.
The good news is that Washington State NRCS has
been working (along with other groups) at the
national level to get the rule changed. If you are in a
county designated a non-attainment area or potential
non-attainment for air quality, you will not need to
meet the EI of.8. We are still waiting for this change
to be made official. Please stop in after the holidays,
and I'll explain EI to you. I am starting a list of those
wanting to re-up their CRP, so we can begin to
determine “EI’s.” We hear the next CRP sign-up is

“sometime in January.”

Environmental Quality Incentive Program
(EQIP) - The National Office of NRCS has not
selected the Geographic Priority Areas (GPA) from
those sent to them by the different states. The
Yakima River Basin GPA Local Working Group is
still moving forward, a meeting has been set for
December 17th. The intention of that meeting is to

7

develop a ranking system, a process too determine
which EQIP applicants will qualify for funds. Please
contact Rick, Barbara. or Glenn if you are interested
in developing a 5 vear Long Term Contract (LTC) to
address the conservation needs on vour farm. Even
though we don’t have all the rules and we don’t know
if we have been funded. we do know that developing
an LTC takes more time than doing the old ACP “one
field, one project” plan. We don’t want your
applications to be delayed once we are funded. so
we’d like to start the plannmg process right now. The
policy will be first come, first served.
$5855555588555855588888
EQIP Update, bv Pat Daly
At the meeting on Dec. 17, several points were
cleared up: We expect to hear if the Yakima
Watershed GPA will be funded by late January or
early February. If it is. there may be as much as two
million dollars available for farm improvements in
the four-county area. We teel there is a good chance
of these dollars being available.

The funds will be distributed for a minimum of
S-vear contracts (can 2o as long as 10 vears). with a
maximum amount of $30.000 per farm entity. A
resource management plan will be done for each
entity as part of the program. and awards will be
based on the expected resource results as well as the
cost of improvements. Priority issues are going to be
improving water quality, reducing soil erosion and
water conservation.

Applications for the program will be taken this
spring for the 1997 fiscal vear, and (assuming the
valley is awarded the funds) farm contracts will be
awarded by early summer. Payments to farms cannot
be made until the next fiscal year (October, 1997 for
this cycle), but contracts must be signed before the

‘end of September. Construction can begin any time

after the contract is signed, either this year or next.

This is not going to be a simple program, but it
may provide some valuable funding for growers who
have a smaller amount of acreage on which
improvements, particularly switching from rill to
either sprinkler or drip, need to be made.

For more information, contact Pat at the District
(786-9230), or Barbara, Rick or Glenn at the NRCS
office (786-1923).

$S885385553555553855538553




MEMBERSHIP FORM - BENTON CONSERVATION ASSOCIATION

Yes, I would like to become a member of the Association and receive regular updates on local conservation
issues and on-farm resources. (Individuals or businesses must reside in Benton County to be eligible for membership.)

Name Phone No.

Address

Dues: [0 Regular Membership: $25/year (voting membership)
O Affiliate Membership: $26.00-$50.00/year (non-voting)
[ Supporting Membership: $51.00-$500.00/year (non-voting)
[J Sustaining Membership: $501.00 or more/vear (non-voting)

Please enclose check a_nd mail to: Benton Conservatioh Association, 24106 N. Bunn Rd., Prosser, WA 99350

Thank you to everyone who have become members -- we appreciate your support!

_________________________________ e
Benton Conservation District Benton Conservation Association
Supervisors: Dave Roseberry, Chairman: Frank Board of Directors: Mike O Brien. Chairman:
Anderson. Secretaryv-Treasurer; Mike O’Brien and Virginia Prest. Vice-Chairman: Dave Roseberry.

VMike Duncan. Members; Frank Berg, Affiliate Secretary-Treasurer: Frank Anderson and Keith Oliver
Member. (representing Olsen Brothers Inc.). Members.
Emplovees: Pat Daly, District Manager; Scott '

Manlev, Resource Technician.

Benton Conservation District -
NON-PROFIT
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Ecology to Set Limits on
Sediment Pollution in .
Yakima River
The Washington Department of Ecology will
soon be setting enforceable limits on the amount of
suspended sediment that can be dxscharged from -
irrigation return drains: :
When waters of the state fail to meet state
standards, the federal Clean Watér Actrequires
states take action to bring those waters back into
compliance. The lower Yakima River fails to-meet
state water quality standards for turbidity, DDT and -
other pesticides, fecal coliforms and temperature.
~ Ecology, in cooperation with the US
Environmental Protection Agency and Yakama
Indian Nation, is designing a strategy so the Yakima
River will meet state water quality standards.
Decades of monitoring by numerous state and
federal agencies has shown that the greatest source of
the pollution in the lower Yakima is from irrigated
agriculture return drains. Recent momtormcr has
shown conclusively that many of the'polhitants are
- directly linked to suspended sediment loads. Thus,
Ecology will focus its pollution control strategies on
limiting suspended sediment loads in the irrigation
return drains. '

The suspended sediment limits to be set by
Ecology are designed to bring the lower Yakima
River back to within state water quality standards.
The limits on suspended sediments will reduce not
~only sediment pollution, but aiso pollution by DDT
and other pesticides, turbidity and nutrients and may
help reduce summer water temperatures.

~ According to Ray Hennekey, Ecology’s Yakima
River project coordinator, greater than ninety percent
reductions in sediment loads will be required in
certain irrigation return drains to meet water quali ity
targets. Some growers will have to make drastic
changes in their irrigation practices, water
management and crop management practices in order
. for the drains to meet those targets. Hennekey is
quick to add however, that local input will be a vital
part in designing the cleanup strategies that will
altimately be used to meet the water quality targets.

“My sincere hope is that citizens in the Yakima
watershed will help us design and implement cleanup
strategies and schedules that are practical, efficient
and achjevable for them. There is no one answer to
the Yakima’s complex pollution problems,”

" Hennekey said. “We will consider all ideas.”

State, local and federal agencies are ready to )
help growers make decisions about cleanup strategies
and take action to reduce pollutant dischargesto
meet Ecology s limits. WSU Cooperative Extension, |

local Conservation Districts, NRCS, and others are
targeting funding, technical expertise, and on-the-

ground assistance on the Yakima River’s pollutlon
problems.

For more information on the lower Yakima
River Project, contact Ray Hennekey at the:
Department of Ecology in Yakima, (509) 454-7832.
For assistance with improving irrigation management -

- and reducing sediment erosion, contact Pat at the

Benton Conservation District office (786-9230).

1996 Ag Tour

About 20 people partxcxpated in the first Annual
Irmigated Agriculture Tour put on by the District in
early September. Stops were made at C&M
Orchards, a drip installation in one of Olsen
Brother’s hop fields, the Roza Irrigation District’s
Re-regulating reservoir and for a PAM
demonstration at WSU-Prosser. ,

The purpose of the tour was to give non-farmers
an idea of the complexities that go into growing
crops using irrigation in the Lower Yakima Valley.

Comments about the tour from thegroup noted
that they learned a great deal and were eager to learn
more, particularly about hop processing!
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Association Files for
Non-Profit Status

The Benton Conservation Association was
formed this summer to support the activities of the
Conservation District. It has received non-profit
status from the state of Washington, and recently
filed for non-profit status-from the IRS. As a non-
profit, the Association will seek grants to continue..
programs established by the District. The major
significant difference between the District and the
Association is an expanded number of funding
sources available to the non-profit Association.’

The Boards of the District and the Association
overlap — there are three members on the District
Board who are also on the Association Board. They
are David Roseberry, Frank Anderson and Mike -
O’Brien. Keith Oliver, representing Olsen Brothers,

"and Virginia Prest, a researcher at WSU-Prosser, are
also on the Association Board. )

" The first project the Association is-developing is

financial support to be used for on-farim conservation
measures. The Association hopes to be able to work
directly with growers to implement changes to
irrigation systems that work to reduce soil loss and
improve water conservation and water quality. Other
programs being developed are additional water
quality monitoring; and workshep, training and

_ education activities.

Individual, business and organization
memberships are available for the Association.
Membership benefits include the newsletter, notices
of Association activities, and your partnership with a
local organization working to improve résources for

. on farm conservation.

A membership form is included.~ please join to

support local conservation activities.

New Groundwater Pro] ect

Underway in North Prosser

The District has begun a project with the US
Geological Survey to sample up to 30 wells in the
North Prosser area. The purposes of the projectare
to get an idea of current ground water quality, to help
the District determine agriculture’s role in local
ground water issues, and to develop further _programs
to improve water quality. ‘

Tests will be made of depth, temperature, pH
and conductivity, and a sample will be taken to test
nitrates. The information will be reviewed on an
area-wide basis, not well-by-well: Again, the data
will be reviewed to provide an indication of current
conditions and trends in local groundwater. '

New Stream Gage Installed as Part

‘of USGS Work

If you drive along McCreadie between Rothrock
and Pioneer Roads, looking south when you cross
Spring Creek, you will notice a strange new pipe
standing next to the creek. The site is a stream gage -
installed by the USGS and the District to monitor
stream levels. : '

Locals are aware of how stream levels can

" change rapidly depending on irrigation schedules.

The gage will help the District determine those
changes more closely, and corresponding water
samples will allow
calculation of
sediment discharge.
This information is
important for
helping the District
and Association
secure additional
funding for on-farm
improvements, and to demonstrate impacts
improvements can make.

District Compiling Ag Data With GPS/GIS

The District is mapping fields in the North Prosser area as part of its program to understand local watersheds
~and develop information sources for use in seeking funding. Mapping begins by driving around a field with
WSU’s GPS (Global Positioning System) survey equipment, recording the field perimeter. Data is noted on crop
type, irrigation method, cover crops, and field slope. The information is transferred to the District’s computer, into
ARC/Info (a Geographic Information System mapping software) and compiled. Maps can be produced of a given
area, the concentration of various crops and other spatial information, useful for describing this unique area.
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BCD, FSA, NRCS...
What's the Difference??

. With oid and new names, two of the-
three agencies in the same office, similar
programs... its not surprising the differences
between these agencies is not always clear..

. Here’s a summary that may help:

BCD (Benton Conservation Dlstnct)
is a sub-division of the state. Itisrun by a
local board of directors, made up of people

either farming or involved in agriculture who

volunteer their time. The purpose of the
District is to work directly with farmers to
improve their on-farm conservation
practices. Funding for the District comes
from state, federal and local grants. Pat Daly
is District Manager, Scott Manley isa -
Resource Technician; their offices are
located at WSU-Prosser.

. FSA (Farm Service Agency) (formerly
the ASCS), is an agency of the US
Department of Agriculture which
-administers farm commodity and
conservation cost-share programs for farms,
~ and makes farm ownership and operating
loans. The local office is administered by
_ John Harris and Bonnie Anderson at 620 8°
St., Prosser.

NRCS (Natural Resources
Conservation Service), is the former. Soil
Conservation Service. The local office is at
618 8" St. in Prosser, where Barbara Bolick
is the District Conservationist. Their
function is to provide free technical
assistance with conservation planning,
design and construction for implementing
best management practices. The NRCS is
also an agency of the US Department of
Agriculture. r

1996 Farm Bill Update )

Under the Food, Agriculture, Improvement and Reform Act

- of 1996, funding for conservation programs will be based on

Geographic Priority Areas and Natural Resource Priority
Concerns. The Yakima River Basin is one of five Priority Areas
selected in Washington State by the NRCS state office. Final
selections are yet to.be made at a national level. If the Yakima
Basin is included in the final selection, funding will be allocated
to resource needs identified during the state selection process,
which included improving water quality and quantity.

Local NRCS personnel will be attending a workshop‘on the
new Farm Bill October 15-18. For those with questions on -
EQIP, CRP and WRP, the NRCS hopes to be able to answer
ydur concerns in greater detail.

NRCS Note: Public comment is being- requested on'proposed
conservation rules and regulations dealing with wetland
protection, soil erosion and conservation on private lands. A
public forum will be held in Spokane on Monday, Oct. 21 at
1:00 pm. For more details, contact Barbara at 736-1923.

Yakima River Basin Water.
- -Enhancement Project

[rrigation districts, conservation districts, water purveyors
and other area wide entities are eligible for receiving Federal -
Funds under the Yakima River Basin Water Enhancement
Project; Applicants must meet the definition of *public body” as .
defined in RCW 43.99E.030 to receive State funds. Reducing
irrigation water diversions and installing water measuring
devices are requirements for funding in the YRBWEP.

Cost share funds are available for preparing a conservation
plan, determining feasibility of proposed conservation measures,
implementing approved conservation measures and monitoring
the conservation measures installed.

Application packages are available at the Bureau of
Reclamation, PO Box 1749, Yakima, WA 98907. Questions
about this program can be answered by calling Roberca Ries at
509-575-5848, ext. 265. : :

Assistance Available for Fencing &

Stream Enhancement

The US Fish and Wildlife Service has a program
to assist landowners improve riparian areas along
streams with fencing and other controls. Landowners
can receive up to 50% of the cost of the project by
- working with the USFW office to design a project that

-both protects streams and allows grazing.

Projects may include fence design and
construction, tree and/or shrub planting and possible
other stream bank stabilization. .

For more information about this program, contact -
Pat at the District Office at 786-9230.




MEMBERSHIP FORM - BENTON‘CONSERVATION ASSOCIATION

Yes, [ would like to become a member of the Association and receive regular updates on local conservation
issues and on-farm resources. (Individuals or businesses must reside in Benton County to be eligible for membership.)

Name

Phone No. | )

Address

Dues: [0 Regular Membership: $25/year (voting membership) -
O Affiliate Membership: $26.00-$50.00/year (non-voting)
0 Supporting Membership: $51.00-3500.00/year (non-voting)
O3 Sustaining Membershipi $501.00 or more/year (non-voting)

Note: Membership in Association
is not tax-deductible until the

Association receives federal non-
profit status — see.related article.

_ Please enclose check and mail to: Benton Conserﬁbtian Association, 24106 N. Bunn'Rd., Prosser, WA,9935 0

T T " ——— — ——— T — — —— it i3 il v i e .

Benton Conservation District

Supervisors: Dave Roseberry, Chairman; Frank
Anderson, Secretary-Treasurer; Mike O’Brien and
Mike Duncan, Members; Frank Berg, Affiliate '
Member.

-‘Employees: Pat Daly, District Manager Scott
Manley, Resource Technician.

e ———— . o ——_ —— O, ——— A — i — —— — ——— o b o o e s

Benton Conservation Association

Board of Directors: Mike O’Brien, Chairman;
Virginia Prest, Vice-Chairman; Dave Roseberry,
Secretary-Treasurer; Frank Anderson and Keith Oliver
(representixig Olsen Brothers Inc.), Members.

Renton Conservation District
24106 N. Bunn Rd.
Prosser, WA 99350

 NON-PROFIT *
U.S. POSTAGE PAID
'PROSSER, WA
PERMIT NO. 44




Benton Conservation District
Located at WSU-Prosser

Technical Assistance

The Benton Conservation District has equipment and personnel available for
irrigation system evaluation, soil moisture monitoring and irrigation scheduling. The
Benton Conservation District personnel have several years of experience in on-farm
grower assistance. o

Cost-Share Monev

The Benton Conservation District has recently completed another round of cost
sharing for irrigation projects that demonstrate soil erosion reduction and/or water
savings and conservation. In the past year the Benton Conservation District has cost-
shared on 14 projects and has applied for a Federal grant that would be provide money
exclusively for on—farm irrigation project cost-sharing. The District’s money can, and has
been, used in conjunction with other Federal programs, such as EQIP.

EQIP Sign-up
As a working partner with NRCS and FSA, the Benton Conservation District can
receive applications and assist growers with the EQIP sign-up process. Although the

- 1998 EQIP sign-up ends January 30, applications for 1999 EQIP can be accepted any
time throughout the year.

Benton Conservation District
Pat Daly, District Manager 786-9230
Scott Manley, Resource Technician 786-9216 cellular 786-8707

24106 N. Bunn Rd. Prosser, WA. 99350
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ROZA - SUNNYSIDE BOARD OF JONT CONTROL

Mission Statement

“Implement a program to enhance water supplies by supporting storage
development, improving water quality, and increasing management efficiency in
order to achieve within ten years: a) system }irn;:)roven‘lents such as canal
- automation, regulating resery'oirs, and closed conduit delivery systems and

additional storage which will protect existing rights while providing higher quality
and more reliable irrigation service to Sunnyside Division landowners; b) water
savings sufficient to support the goél of furnishing at a minimum, 75% of
‘entitlement to Roza Irrigation District landowners in all years; and c) compliance
with the TMDL process for réturn flows discharging from lands un‘der Roza-

Sunnyside Board of Joint Control jurisdiction.”

CABOJC\Mission Statement.doc
Sheet 1 of 1
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ROZA-SUNNYSIDE BOARD OF JOINT CONTROL
POLICTES AND PROGRAMS TO IMPROVE WATER QUALITY
AND THE USE OF WATER

Adopted January 28, 1998

1. Permit Required for Discharges to Project Waterways

All discharges into project waterways (canals, laterals, drains, and wasteways operated and
maintained by a BOJC member and for which an easement or right of way exists) shall require a
discharge permit from the appropriate BOJC member. The discharge permit will be issued to a
discharger and provide among other things, for:

A.

B.

C.

@amm

Discharge into the project waterway through a piped inlet of specified 51ze and type to be
installed by the discharger or the appropriate BOJC member.

Maintenance of the piped inlet by the discharger so that it remains operatlonal ina manner
that no erosion occurs to the project waterway.

Timely (Immediate) corrective action to be taken by the discharger upon verbal or written
notification from the appropriate BOJC member that the piped inlet is not operational and/or
erosion is occurring to the project waterway.

Reimbursement by the discharger of any costs that may be incurred by the appropriate BOJC
member in the installation of or corrective action to the piped inlet.

Periodic inspection of the piped inlet by the permit holder.

Water quality parameters for the discharged water.

. The termination of the discharge permit and the right to discharge into the waterways upon

noncompliance of its terms and conditions.

2. Irrigation Runoff

A.

All irrigation runoff discharged to project waterways from lands within BOJC boundaries
must comply with water quality parameters established by the BOJC and referenced in the
discharge permits. If the irrigation runoff is not in compliance with the water quality
parameters, the discharger, upon written notification from the appropriate BOJC member,
will implement appropriate corrective measures so that timely compliance is achieved.
Beginning with the 1998 irrigation season, the BOJC will monitor discharge into project
waterways and record turbidity levels above 25 NTU (current TMDL goal of waters
discharging to the Yakima River). Such observation will be considered a water quality
violation.

In the event BOJC personnel observe a water quality violation, the discharger will be notified
of the noncompliance by mail and requested to agree to Short and Long Term Compliance
Plan. The landowner, after notification, must sign and submit a Compliance Plan prior to the
1999 irrigation season. The plan will include proposed practices or projects to bring the
runoff water into compliance and a time schedule for implementation. The plan will be tied
to a drain inlet or series of inlets and will address proposed practices on a field by field basis.
The Compliance Plan will be signed by the landowner and approved by the BOJC.

. If the landowner refuses to enter into a Compliance Plan, the BOJC may, upon observation of

subsequent water quality violation, turn off the irrigation water to the land until the
Compliance Plan is executed.

If the landowner fails to perform according to the Compliance Plans the BOJC may,upon
observation of a subsequent water quality violation, turn off the irrigation water to the land

until the Compliance Plan is implemented.



3. Buffer Zones for BOJC Project Waterways

Buffer zones consisting of project operation and maintenance roads or no till-no grazing areas
are required on both sides of BOJC project waterways. Where project operation and
maintenance roads do not exist, the establishment and maintenance of appropriate buffer zones
will be determined by the appropriate BOJC member.

A. FENCING: A policy is adopted prohibiting livestock grazing on project waterways. The
Board of Joint Control will put the initial emphasis on the Joint Drain system. Where
livestock grazing currently exists on the drains, the BOJC will construct and/or move existing
fences to provide a buffer zone on each side of the waterway. Typical buffer strips will be 20
feet from the fence to the edge of the top of the bank. Actual width requirements may vary
depending on the size of the waterway. The completed fence will be the property of the
landowner. Priority for fencing will be on the basis of water quality protection and operation
and maintenance of project waterways.

B. NO-TILL ZONES: The Board of Joint Control adopts a policy creating a no-till zone on both
sides of an open project waterway. Implementation of this requirement will be prioritized
based on protection of a project waterway. The landowner will be required to install a farm
drainage ditch and drain inlets as needed to provide a no-till zone typically 20 feet wide from
the top of the bank to the edge of the farm operation. Actual width requirements may vary
depending on the size of the waterway.

C. Enforcement of buffer zones will be promoted by the enforcement of water quality standards,
exercising the right to existing rights of way and easements, education, and financial
assistance.

4. Runoff into County Borrow Ditches
The BOJC will, with Yakima and Benton Counties, develop strategies to regulate runoff into
borrow ditches.

5. Water User Awareness Program

The BOJC, in cooperation with appropriate Federal, State, County, and River Basin entities, will
formulate and implement a water user awareness program related to effective on-farm water
management.

6. Water Quality Monitoring

The BOJC will continue its water quality monitoring program with the following objectives:

A. Identify the annual and seasonal NTU values and TSS loads and other water quality
characteristics of water diverted from the Yakima River into the BOJC.

B. Identify the variation in water quality characteristics of water throughout the conveyance and

delivery system.

Identify TSS loads and other water quality characteristics of water discharged into BOJC

project waterways.

Determine the effectiveness of implementation of on-farm Best Management Practices.

Provide quality control for individual water user water quality sampling programs as

requested.

F. Coordinate with other agencies in the collection and analysis of water quality data.

Mg O

7. Sedimentation Ponds and Wetland Areas  ____ o

The BOJC will pursue the planning, construction, and operation of sedlmentatlon ponds and
wetland areas into BOJC project facilities to improve the quality of water within and exiting the
BOJC.
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Roza~Sunnyside Board of Joint Control
F.O. Box 810 B Sunnyside, WA 98944

MEETING ANNOUNCEMENT

~ The Roza-Sunnyside Board of Joint Control (BOJ C) invites you to come learn
‘more about the challenges facing today’s irrigators and learn ways to help im-

prove water quality. The BOJC is taking a proactive approach to improving water
quality in the lower Yakima River, and we must work together to make an impact.

WHO:

WHAT:

WHEN:

WHERE:

A representative from the BOJC will provide an overview of the
Board’s recently adopted Water Quality Policies.

Also, Bob Stevens with Washington State University’s Irrigated
Agriculture Research and Extension Center will present on-farm best
management practices.

Topics include Water Quality Issues, BOJC’s Water Quality Policies,
District Programs and Projects, and Landowner Solutions (including
funding sources).

January 29 at 9:30 a.m. or 1:30 p.m. |
February 4 at 9:30 a.m. or 1:30 p.m.
February 11 at 9:30 a.m. or 1:30 p.m.

Sunnyside Valley Irrigation District office, 120 South 11thSt.,
Sunnyside | :



LANDOWNER MEETING AGENDA
I. Overview (Board Member / Staff)
A. The Problem
1. The Endangered Species Act
2. The Clean Water Act
B. The Solution (Staff)
1. Projects
a. Settling Basins
b. Improved Waterway Stabilization
2. Programs
a. Water Quality Monitoring
b. Education/ Communications
3. Policies
a. Discharges to Project Waterways
b. Buffer Zones
4. Coordination with Landowners
a. Education
b. Incentives
c. Compliance with Policies
1. Implications to Landowner (Boﬁrd Member / Landowner)
A. The Risks to Landowners |
B. The Approach by the BOJC



ROZA - SUNNYSIDE BOARD OF JOINT CONTROL

COMPLIANCE PLAN
Name:
First Middle Last
Address:
Street / PO Box City State Zip
Phone:
Home Business Cellufar
Location: Point(s) of Noncompliance:
: Parcel Number _ Canal/Lateral/Drain
Problem Description
i
Proposed Solution
Management Practice or Project Estimated Completion
. Cost Date
Description of Available Cost Sharing
Submitted Approved
Signature of Landowner Chairman

Roza-Sunnyside Board of Joint Control

Date Date

2nd Draft



BULK RATE
Permit No. 37
Sunnyside, WA 98944

- WATERFRONT

December 1997

, Volume 3, Number 4

A PUBLICATION OF SUNNYSIDE VALLEY IRRIGATION DISTRICT

120 South 11th Street ¢ P.O. Box 239

4 Sunnyside, WA 98944

For the past several months, the
Roza-Sunnyside Board of Joint Control
(BOJC) has been busy discussing how to
improve water quality in the lower Yakima
River. Working with state and federal
agencies, the BOJC looked at water
quality problems associated with irrigation
and determined corrective measures to
help improve water quality. Below is the
recently adopted Roza-Sunnyside Board
of Joint Control Water Quality Policy
which will take effect in 1998,

1. DISCHARGES TO PROJECT

WATERWAYS OF THE BOJC

All discharges into project water-
ways (canals, laterals, drains, and
wasteways operated and maintained by a
BOJC member and for which an ease-
ment or right of way exists) shall require a
discharge permit from the appropriate
BOIC member. The discharge permit will
provide among other things, for:

* Maintenance of the piped inlet by the
discharger so that it remains opera-
tional in a manner that no erosion
occurs to the project waterway.

« Establishment of water quality param-
eters for the discharged water.

» The termination of the discharge
permit and the right to discharge into
the waterways upon non-compliance
of its terms and conditions.

2. IRRIGATION RUNOFF

Allirrigation runoff from lands within
BOIC boundaries must comply with
acceptable water quality parameters
established by the BOJC.

*  Beginning with the 1998 irrigation
season, the BOJC will monitor
discharge into project waterways and

Board of Joint Control Sets Water Quality Policy

record turbidity levels above 25

. NTU (current TMDL goal of waters
discharging to the Yakima River).
Such observation will be considered
a water quality violation.

* Intheevent BOJC personnel
observe a water quality violation, the
landowner will be notified of the
noncompliance by mail and re-
quested to agree to a Short and
Long Term Compliance Plan, The
landowner. after notification, must
sign and submit Compliance Plans
prior to the 1999 irrigation season.
These plans will include proposed
practices or projects to bring the
runoff water into compliance and a
time schedule for implementation.
These plans will be tied to a drain
inlet or series of inlets and will
address proposed practiceson a
field by field basis. The Compliance
Plans will be signed by the land-
owner and approved by the BOJC:

«  In 1999, landowners will be re-
quired to begin implementing their
respective Compliance Plans.

3. BUFFER ZONES FOR BOJC

WATERWAYS

Buffer zones consisting of project
operation and maintenance roads or no
till-no grazing areas will be required on
both sides of BOJC project water-
ways.

» Fencing: Livestock grazing will be
eliminated on project waterways.
The BOJC will put the initial '
emphasis on the Joint Drain
system. Priority for fencing will be
on the basis of water quality

protection and operation and maintenance
of project waterways.

*  No-till zones: The landowner will be
required to install a farm drainage ditch
and drain inlets as needed to provide a
no-till zone typically 20 feet wide from the
top of the bank to the edge of the farm
operation. Actual width requirements may
vary depending on the size of the water-
way. ‘

+  Enforcement of buffer zones will be
promoted by the enforcement of water
quality standards, exercising the right to
existing rights of way and easements,
education, and financial assistance.

4. RUNOFF INTO COUNTY BORROW

DITCHES '

The BOJC will, with Yakima and Benton

Counties, develop strategies to regulate runoff

into borrow ditches.

5. WATER USER AWARENESS PRO-

GRAM

The BOIJC, in cooperation with appro-
priate Federal. State, County. and River Basin
entities. will formulate and implement a water
user awareness program related to effective
on-farm water management. Look for an-
nouncement of workshops to be held in

early 1998.

{Policy continued on back page...)
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»Direct’or Election Results

Two terms of office of the Sunnyside Valley Irrigation District Board of Directors expire in 1997—Director Division #1
(Granger) and Director Division #5 (Mabton).

Pursuant to RCW 87.03.075, if only one candidate in a division qualifies for election, that person is declared elected to the
division for which he or she was nominated and qualified.

Bob Golob and Doug Simpson were declared elected to serve Director Divisions #1 and #3, respectively. Both submitted
nominating petitions signed by at least ten qualified electors in the division for which they ran. Both ran unopposed. Each of the direc-
- tors is elected for a three-year term. The new
terms begin January 1, 1998.

The Board of Directors of SVID, as with
any elected governing body, sets operational
policy for the district. Board members receive
no salary, but are compensated for attending
meetings or when otherwise engaged in Dis-
trict business, and are reimbursed for neces-
sary expenses such as travel, food and lodging
while on District business.

Bob Golob has served on the SVID Board
of Directors since 1986. Doug Simpson has been v
R on the board since 1978 and has served as its & -

Bob Golob : chairman since 1980, Doug Simpson

The time commitment for serving as a director varies with the issues confronting SVID. All of the directors are land-
owners with busy schedules and lots of work to do for their own farm operations. Over the past year, since the formation of
the Board of Joint Control, serving on the SVID board has meant putting in a lot of extra hours.

Assessments Set for 1998 Irrigation Season

The Sunnyside Valley Irrigation District Board of Directors has set 1998 assessments for beneficial use lands at $54.50* per
acre. This is an increase of $7.25 per acre. Representing the biggest increase in assessments (15%) in several years, these costs are
associated primarily with water quality planning and implementation.

A little background on irrigation assessments:

An assessment is the fee paid to an irrigation district to maintain the irrigation system and provide the opportunity to obtain
irrigation water. [rrigation districts are not-for-profit entities which collect funds to cover the cost of operation and maintenance and
provide necessary reserves for future projects and emergencies.

The annual assessmients are set by projecting the cost of operation, maintenance and administration, together with capital
projects and necessary reserves for the following year minus revenues from approved grants. The assessment for each parcel of land
is then computed based on acreage. ‘

The Board of Directors has felt compelled to respond in a proactive manner to improving water quality of the return flows
discharging into the Yakima River. This proactive position is driven by the threat of the Endangered Species Act listings and the
resultant recovery programs which could reduce diversions for irrigation purposes. Secondly, under the Clean Water Act, the
‘Washington State Department of Ecology has set total maximum daily loading (TMDL) for the lower Yakima River with goals to
remove 90% of the sediment reaching the river within five years. This would include all drains and irrigation facilities that discharge to
theriver. :

Following is a breakdown of the cost increases:

A total of five additional employees are being hired, increasing costs by $3.25 per acre. Three employees will be working on
drainage and water quality projects. One employee will be added for building and pump maintenance responsibilities and another
employee will be added to work in the shop for metal fabrication —related primarily to health and safety issues, i.e., walk bridges,
screens, catch cables, etc. Funding of water quality programs and projects including increased water quality monitoring, construction
of settling basins, and habitat negotidtions and restorations are expected to iricrease assessments by approximately $2 per acre.

Materials and supplies are expected to increase in costs by $1.25 an acre —driven primarily by the cost of chemicals, fuels,
metals, rock, and gravel. The Bureau of Reclamation has accelerated the storage operation and maintenance program which will add
an additional $.75 per acre. The total of these increases is $7.25 per acre.

For more information, please contact the Sunnyside Valley Irrigation District office at (509) 837-6980.

*Lands with local improvement district indebtedness or assessments may experience different percentage increases or
decreases on the total assessment. ' '
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With all the bills and invoices you get
in the mail. it may get a little confusing
deciphering all the information and deter-
mining what you are actually paying for.
Before Christmas each year, Sunnyside
Valley Irrigation District (SVID) mails the
annual assessment or billing statement.
Landowners have a variety of questions
about the billing process. Below are some
frequently asked questions along with *
SVID’s answers to those questions.

Q. When must I pay?

A. Assessments may be paid any time
after they are received, though they be-
come due on February 15 and must be
paid before water is delivered. If an
assessment is not paid by October 31, it
becomes delinquent.

Q. Why bill in December?

A. SVID sends the statements before
Christmas for the people who waant their
statements before December 31 for tax
purposes.

Q. Where does the money go?

A, SVID is a not-for-profit entity and
the fifth largest irrigation district in the state
of Washington in terms of irrigable acreage.

The money raised through assess-
ments goes toward providing services—the
delivery of irrigation water to more than
5,500 landowners. This includes mainte-
nance. repair, and rehabilitation of our
water distribution system. SVID’s water
distribution system is complex and more
than 100 years old. It includes 60 miles of
main canal, 44 miles of major subsystem
canals, and 296 miles of laterals and branch
laterals. The district also oversees the
maintenance of nearly 90 miles of joint
drains and maintains 132 miles of drainage
improvement district systems.

Assessments are set based on the
budget, an estimate of the amount of money
it will take to operate all of the above from
January | through December 31 each year.
SVID’s 1997 budget was $4.9 million.

Q. But I don’t get water! Why do I
have to pay?

A, Some people receive an assess-
ment who do not utilize irrigation water and

Q&A...

are confused as to why they must still pay
the bill. There is an explanation: When an
irrigation district such as SVID is organized,
the idea is to provide irrigation water
delivery to the entire area within the geo-
graphical boundary of the district. In order
to pay for that designation, a fee is assessed
on all lands within that area which carry a
water right.

In other words, everyone in the area
with a water right makes the irrigation
service possible by paying for the right to
receive water—whether they use the water
ornot.

Justlike everyone in a given city might
see their taxes used to pay for a certain
stretch of sidewalk-—they still get to pay,
whether they will use the sidewalk or not,
and the community benefits by having the
sidewalk there—so the members who live
there are actually paying for the right to use
the sidewalk, whether they choose to use it
or not.

According to Washington state law,
irrigation districts can establish an annual
assessment on all lands which carry a water

- right, whether or not the water is used.

Q. Why is my access to water lim-
ited?

A. Problems develop when acreage
which was irrigated under the original -
system is platted into home sites. Whena
large piece of land is divided into smaller
segments this may resultin difficult or no
access to the water delivery—but still

Assessment questions
answered here

having to pay a piece of the cost of that
water right because the water right is still
an obligation on that land. In this case. the
waterrightisn’t lost. it is just divided into
smaller pieces.

SVID is responsible to deliver water
to the point originally designated, and the
landowner must take whatever steps are
necessary to deliver water to his acreage—
piping, pumping, or whatever. This puts the
responsibility on the developers and
landowners to develop their distribution
system. Since 1985, state law permits
irrigation districts the authority to require
the construction of an irrigation distribution
system as part of subdivision requirements.
Q. What’s on the billing state-
ment?

A. The assessment includes your
parcel number. levy rate assessed, number
of acres assessed, and amount due.
Statements also tell you the beat, lateral,
delivery, and number of acres on each
delivery.

Q. The number of acres on my SVID
bill is different than what the
county shows, why is that?

A. Trrigation district acres may differ
with the county acres because they are
water right acres, not real estate acres.

Q. Questions?

" A. Call 837-6980 or stop by the
office during regular business hours to
inquire about your assessment.

. OFFICE CLOSURES FOR 1998 |

Thursday, January 1, 1998
Monday, February 16, 1998
Monday, May 25, 1998

Friday, July 3, 1998

Monday, September 7, 1998
Wednesday, November 11, 1998
Thursday, November 26, 1998.
and Friday, November 27, 1998
Thursday, December 24, 1998
Friday, December 25, 1998

New Year’s Day
Presidents Day
Memorial Day
Independence Day
Labor Day
Veterans Day
Thanksgiving Day

Christmas Eve Afternoon
Christmas Day
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DID #3 Merger Approved

The second largest drainage improvement district (DID) in Yakima County,
DID #3, with almost 8,000 acres, held an election on September 16, 1997, to
merge with Sunnyside Valley Irrigation District. The vote was an emphatic “YES.”
Election results were:

613 - YES 184 - NO :

The total drainage acreage now merged totals over 35,000 acres since 1990.

Drainage Improvement Districts were formed in the early 1900s with the
building of drains and establishment of boundaries for both ground and surface
water based on topography.

About five years ago, SVID offered the DIDs an opportunity provided by
Washington State law allowing DIDs to merge with an irrigation district. There
were about 18 DIDs and, to date, 11 of these have merged with SVID. These 11
represent about 75% of the total acres in Yakima County within DID boundaries.

Landowners benefit from the merger, receiving better service for less
money. Before the merger the landowner would pay through county taxes and
after the merger the costs of drainage are spread over the 75,000 acres within
SVID. Landowners within merged DIDs have saved between $2-5 per acre on
their county taxes.

There are proposals for two more mergers in the early stages. If these are
completed, less than 6,000 acres will remain in DIDs.

The Sunnyside Valley Irrigation District
publishes the WATERFRONT quar-

‘terly for landowners. All articles, letters and
‘| other items submitted to Sunnyside Valley

Irrigation District (SVID) for use in SVID's
landowner newsietter become the property
of SVID which is authorized to use any item
submitted, without payment or compensa-
tion to the person submitting the item. in
any newsletter or other publication of SVID.
SVIDreserves the right to edit all iterns sub-
mitted. Douglas Simpson, Chairman. Rob-
ert Golob, Dave Michels, John Newhouse,
Douglas Vining, Directors. Officers: James
W. Trull, Secretary-Manager-Treasurer;
Joseph Buchanan, Assistant Manager;
Patricia Bailey, Assistant Secretary-Trea-
surer. Address comments to: Cyndi King,
Editor, PO. Box 239, Sunnyside, WA 98944,

Joint Project with Sunnyside Airport

Sunnyside Valley Irrigation District (SVID) and Roza Irrigation District are working with the Port of Sunnyside to

install 1400 feet of drain pipe at the east end of the Sunnyside Airport runway. For the project, SVID and Roza will be
contributing approximately $40,000 in labor and equipment. In addition to SVID and Roza’s contribution, the Port of
Sunnyside received a $82,000 ‘grant from the state Department of Transportation and the City of Sunnyside is contrib-
uting all labor related to runway and lighting changes. This project will aid in the improvement of the safety level at the

airport as well as help make the airport more attractive for development.

The partriers in this project consist of the Port of Sunnyside, SVID, Roza, the Department of Transportation, and

the City of Sunnyside. The irrigation districts are playing a major role in this project by donating the total project
engineering as well as labor and equipment on sixty percent of the project.

Airplanes landing and taking off from the airport can experience problems due to a down draft caused by cold air

created over the water in the drain. Piping of the waterway will eliminate this problem.

As partners in this project, SVID and Roza are assisting the efforts to increase industrial growth and continued

economic stability for Sunnyside.

Policy continued from front page...

6. WATER QUALITY MONITORING

The BOJC will confinue its water

| "quality monitoring pro'gram with the follow-
ing objectives:

Identify the annual and seasonal TSS
loads and other water quality character-
istics of water diverted from the Yakima
River into the BOJC.

Identify the variation in water quality
characteristics of water throughout the
conveyance and delivery system.
Identify TSS loads and other water
quality characteristics of water dis-
charged into BOJC project waterways.

*  Determine the effectiveness of
implementation of on-farm Best
Management Practices.

*  Provide quality control for individual
water user water quality sampling
programs as requested.

* Coordinate with other agencies in
the collection and analysis of water
quality data,

7. SEDIMENTATION PONDS

AND WETLAND AREAS

The BOJC will pursue the plan-
ning, construction, and operation of
sedimentation ponds and wetland areas

into BOJC project facilities to
improve the quality of water within
and exiting the BOJC.

The BOJC is taking a proactive
approach to improving water quality-
in the lower Yakima River. We must
work together to improve water
quality and to maintain the status quo
with the threats of Endangered
Species Act listings and stricter water
quality standards looming.
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Areport on pollution in the lower Yakima River has been
released by the Washington State Department of Ecology. signaling

|Report Finds Yakima River Water Unacceptable

irrigation where appropriate to eliminate tail water runoff and
the resulting topsoil erosion. The Department of Ecology
believes the controi of suspended

major changes in water management tor ‘
many farmers in the Yakima River basin. = |
The basic finding of the report is that the !
lower Yakima River fails to meet state water
quality Standards. As a result. Section 303(d)
of the Federal Clean Water Act requires the

state to list this section of the river as an l
impaired water body and perform a Total
Daily Maximum Load (TMDL) analysis

“The most obvious sign of

. pollution in the lower Yakima is

| the muddy water entering rtie

¢ river ai the mouths of irrigation

| return drains and tributaries.”

I —Chuis Coffin. Department of Ecology

sediment generation and transport
during the irmigation season will result
in far-reaching water quality and fish
habitat improvements in the Yakima
River basin.

Jim Trull. district manager of the
Sunnyside Valley Irrigation District
(SVID) said water quality is a priority

‘Fwith the goal of bringing the river into
compliance with water quality standards.

The report identities sediment and the associated pesticide
DDT as the river's biggest pollution problems. It details the amount
and sources of sediment and DDT released to the river during the
imigation season. and sets limits and a scheduie tor reducing those
pollutants, The goal is to restore the quality of the lower Yakima
River water so that it meets state water quality standards.

muddy water entering the river at the mouths of irrigation return
drains and tributaries.” said Chris Coffin. Yakima River water
quality project coordinator for the Washington State Depariment of
Ecology.

“Qur sampling indicates tens of thousands ot tons of top soil
are eroded from valley farms during the immgation season. The soil is
carried down the drains and ends up in the Yakima River. That's bad
for agriculture and it’s bad for the fishery that we re trving to restore
in the nver.” Cotfin said.

" The new report is called A Suspended Sediment and DDT Total
Maximum Dailv Load Evaluarion Report for the Yakima River.
“Total Maximum Daily Loads™ are estimates of the amount of
spectfic pollutants that a body of water can safelv take in without
threatening the beneficial uses of the water such as stock water.
imgation. fishing. swimming and aesthetic enjoyment.

The repon states that most ot the sediment is eroded from
farmiand by poor irrigation management and is carried back to the
river through the irrigation return drains. One of the recommenda-
tions from the report is for growers to convert to sprinkler and drip

“"The most obvious sign of poltution in the lower Yakima is the

for the recently created Board of Joint
Control involving SVID and the neighboring Roza Irrigation
District. ~Our board believes it is better to move coopera-
tively to solve the probiem than wait until there is rigorous
enforcement. It is in our best interests to be good stewards of
the walter resources.” Trull said.

SVID. working through the Roza-Sunnyside Board of
Joint Control. is working on the water quality problem. The
hoard has installed two sedimentation basins near drains Lo
allow the sediment to settle out of the water before the water
returns to the Yakima River, In addition to the settling basins.
the board is monitoring water samples using an on-site water
quality specialist to pinpoint the sources of pollution.

For a copy of the executive summary of the report or a
fact sheet on the Total Maximum Dailv Load process on the
Yakima River. contact Department of Ecology's Chris Cotfin
at (509 454-7860.

- Insidesthistissue:: .
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Water Use Information
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Sedimentation Basins A Success

The sedimentation basins constructed in June as part of a
Roza-Sunnyside Board of Joint Control (BOJC) project have been
very useful to pian future actions by BOIC. To date. over 4.000
tons of sediment have been removed from the sedimentation basins
located at Joint Drains 27.2 and 32.0.

Jim Trull. SVID district manager said. “When the sedimenta-
tion basin project was first discussed by the BOJC we knew it
would have a positive impact on sediment reduction. At the time
though. we had no idea how much material was being [ransported in
the return tlow.”

But Trull said the sedimentation basins are only a temporary

- , solution to a very large problem. “Irrigation districts and landown-
SVID empiovee Dave Gosneil remaves sediment rrom Joint f M = . . . . .
Drain 27.2 ers are taking the problem of topsoil erosion and sediment-bearing
‘return flows and trving to find a better solution.” Trull said.

The irrigation return flow carries not only vaiuable topsoil. but also nutrients and agricultural chemicals. Hence.
farmers lose valuable topsoil and fertilizer potential. while at the same time the irrigation water returning to the river
contains sediment and chemicals.

Sedimentation basins allow particles in the water to “settle out” of the water. This means higher quaiity water
returning to the river or the irrigation canals. According to Bill Rice. BOJC’s water qualitv specialist, "Effectively
designed sedimentation basins will capture soil and nutrients carried by irrigation runoff.”

Jack Schaneman Joins 25-Year Club

Jack Schaneman is the newest member to join SVID's 25-vear club. Jack celebrated 25 years with SVID on
September 3. Due to his léngth of employment at SVID: he is number two. :
on the union seniority list. '

Jack has held the same job at SVID over the vears and some might

.wonder why he staved in the same job. but it is rather simple. When you
are good at what you do and have been doing it since vou were voung.
why change? Jack has been running equipment since he was 10-vears old.

He doesn’t remember what he made when he first started at SVID.
but he does remember getting paid only once a month. ~When [ first
started at SVID. one of my jobs was roofing ditchriders™ houses and also
remodeling the insides of houses.” Jack said. His job since as heavy
equipment operator has involved laying pipe. cleaning drains and laterals.
and driving the dump truck. .

Jack has a great work attitude. [ have always done evervthing the
best way and the quickest way. [ never tried to goot oft.” Jack said.

Jim Trull, SVID's district manager had this to say about Jack. I
commend Jack for his 23 vears of service to the district. He is a dedicated
and valuable employee,”

Jack Schaneman

Jack has seen a lot of changes at SVID over the vears. probably the most important of which is the equipment
improvements. “Equipment has improved considerably over the past 25 years.” Jack said. He said he thanks Jim
Trull for the equipment improvements. Another improvement Jack has noticed is the wage increase. "Wages have
improved a lot since I started here in 1972."

Jack and his wife. Cheryl. have been married for 34 vears and have two children. Lisa. who lives in Zillah and
Rod. who lives in Sunnyside right next door to his mom and dad. Jack is proud to say he also has a grandson. Chance.

I"--'--------'—"‘—-———------————-—---"---—---———--1

' . . . l
| Friendly Assessment Reminder I
[ SVID will be mailing reminders for unpaid 1997 irrigation assessments next week. Remember. assessments become I
| delinquent October 31 — Please check parcel numbers and payment records, Thank you! 1

L—————————————————————--——-———————————-———————J
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SVID Welcomes its New Assistant Manager

Joe Buchanan has recently

Joined SVID as assistant manager. and
. we welcome him as the newest
‘member of our team.

Joe received a Bachelor of
Science in Mechanical Engineering
from the University of Washington in
1983. For ten vears. he served as
Manager of Engineering for a manu-
facturing firm active in developing
controls for coal. oil. and gas-tired
boilers. During his tenure. Joe
received four U S. patents on special-
ized controls used in combustion
processes. '

In 1994, Joe and his family
relocated to Yakima, where he started
working with local tarmers on water
management in irrigated agriculture.
“Moving my family back here to my
wife’s hometown fulfilled a long time
personal goal.” he savs. “Having
taken our vacations here for the last
tifteen vears. [ have grown to love the
Valley. its people. and its climate.
Over this time. [ have developed an
abiding respect for the accomplish-

ments oI the region’s agricultural
industry.”

SVID Manager Jim Trull is glad
to have the position filled. ~We are
pleased to add Joe to our statf. He
brings a lot of drive and enthusiasm to
this position. In addition. with his
background. he may bring some new
perspectives on'water management at
atime when we are redirecting our
focus on water conservation and
water quality issues.”

Joe is quite excited about his
new position with SVID. ~I’'m proud
10 be artiliated with an organization
that playvs such a vital role in sustain-
ing the region’s agricultural
economy.” About his responsibili-
ties. Joe says. “The role of the Assis-
tant Manager is crucial to the daily
operation of the District’s facilities.
and I take these duties quite seriously.
However. [ also hope to contribute t0
building a vision for the future that
aids the District in meeting the
challenges which will be posed over
the next twenty vears.”

Joe Buchunan

Joe and his family currently
reside in Yakima. where his wife
Cathy is a social worker for. Memo-
rial Hospital’s Home Health and
Hospice. Joe and Cathv have three
children and are now searching fora
new home closer to the District’s
office in Sunnyside.

Improvements Planned for Off-Water Season

As the end of the water vear approaches. SVID is formulating its plaps tor construction activity over the upcoming
winter. SVID would like to take this opportunity 1o advise landowners in the district on major projects scheduled for

this construction season.

Asn previous seasons. a large part of SVID's construction efforts will be the continuation of projects which have
seen much activity over recent vears. such as the lateral piping program and the Sunnyside Canal Re-Alignment Project.

The lateral piping program. funded in part by Reterendum 38 monies provided by theState of Washington. contin-
ues with the piping of 4.100 feet of open laterals and the repair or replacement of 17.500 feet now piped with concrete.

wood. or clay matenals.

The realignment program continues with work on Sunnyside Canal starting at Mile 17.10. This program is an on-
going effort to ensure the Sunnyside Canal holds to the existing right-of-way. Realignment consists of ensuring the
canal 1s in the proper alignment. along with maintenance of canal banks and service roads above and below the canal.

Another project which will get a great deal of attention is the continued maintenance. repair. and replacement of
delivery structures throughout the district. As pipelines are replaced or realigned, delivery boxes are evaluated for

mainienance.

Mile Post 60 on the Sunnyside Canal will be the site of work on a mechanized trash rack. In addition to fixing
operational problems with the existing rack. SVID wiil be extending the trash convever to allow it to dump directly into
a bunker. SVID expects this will reduce the labor necessary to handle the large amount of trash which accumulates at

this point. and to reduce unpleasant odors encountered by landowners in the area.

Finally, SVID will be working on the Joint Drain 40.2 canal crossing structure near Factory and Edison Roads. This
structure. erected in 1908. is nearing the end of its usetul life.
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. i The Sunnyside Vallev Irrigation District
SeaSOn Over Once Again ‘ publi:s'hes the WATERFRONT quar-
. terly for landowners. All articles. letters and

Well. the irrigation season is almost over. SVID ' : other items submitted to Sunnyside Valley
board members will decide the otficial date at its Irrigation Distnct (SVID) for use 1n SVID's
October board meeting, which will be held this vear

on October 7.
Water turn-off is typically done around October

landowner newsletter become the property
of SVID which is authorized to use any item
submitted. without payment or compensa-
tion to the person submitting the item. in

20. The date of the water trn off may not be the same any newsletter or other publication of SVID.
day vour water runs out, because it takes SVID about * SVID reserves the right to editall items sub-
10 days to completely “dewater” our system. This mitted. Douglas Simpsoh. Chairman. Rob-
araduat decrease prevents damage that could occur 1o ; et Golob. Dave Michels, John Newhouse.
the distribution syster. © Douglas Vining. Directors. Offtcers: James

W. Trull. Secretary-Manager-Treasurer:

i Joseph Buchanan. Assistant Manager:
Patricia Bailev. Assistant Secretary-Trea-

Time FOI‘ Flip FlOp Again : sur‘er. Address comments [9: Cyndi King.

Editor. P.O. Box 239. Sunnvside. WA 98944,

Have vou ever wondered why there are rapids and rafters on the Tieton
in September. but you don't see them eariier in the vear? The answer is FLIP FLOP!

Sometime during the beginning of every September. the reservoir sy stem releases are switched (or “flipped™} in
order to protect salmon and still provide irrigation water storage.

It all started back in 1979 when the Yakama Indian Nation went to federal court complaining that reservoir cut-
backs at the end of each irrigation season were killing thousands of salmon eggs each year.

Judge Justin Quackenbush ordered the United States Bureau of Reclamation ( USBR)to tind a way to protect
salmon eggs with the least impact on water storage for irrigation.

So Flip Flop began. How it works: The water in Rimrock and Bumping Reservoirs is held in reserve until Septem-
ber. (with the exception of releases for Yakima-Tieton Irrigation District and other ] Naches River diverters) to meet the
irrigation demands during spawning.

Lake Cle Elum and other Yakima River Reservoirs ( Kachess. Keechelus) are used to provide most of the irriga-
tion water through the middle of summer.

After Labor Day each vear. the use of the reservoirs is “flip-flopped.” that is, Cle Elum. Kachess and Keechelus
flows are cut back and Rimrock and Bumping Reservoirs assume the responsibility for downstream needs (primarily
Wapato Irrigation Project and the Sunnyside Division). By reducing reservoir releases. there is less water in the
Yakima River. The tish are then forced to lay their eggs lower in the channei where they have a better chance for
survival.

A benefit of the Flip Flop is the recreational opportunities created by increased tlows in the Tieton River. After
the Flip Flop. the Tieton becomes a popular location for whitewater enthusiasts throughout the Northwest.

How Much Water Do We Use?
Irr_igating a 1/4-acre lawn during irrigation season — SVID GOQS TO The Fair

6.500 gallons per week . ) ;
y The Roza-Sunnyside Board of Joint

Taking a bath or shower = 9-12 gallons Control will be part of a display at this year's
Washine . : . 8 13¢ . ontrol will be p 3
ashing the dishes by machine/hand - 8-13 gallons Central Washington State Fair. The theme of

Wash?ng clothes — :’5‘50 gallons the display is “Partnership in the Yakima River
Washing the car — 50 gallons Watershed.” The Fair. which will take place in
Brushing your teeth —2-5 gallons Yakima. starts September 19 and runs through
Cooking - 5-10 gallons September 28. Please stop by and learn more
Drinking — 1/2 gallon about the Board of Joint Control’s Water
Flushing the toilet (once) — 4-7 gallons - Quality Program.

Leaking toilet (per day) — 60 gallons

e
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BULK RATE
Permit No. 50

Sunnvside. WA 98944

Chris Coffin

Dept. of Ecology

15 W. Yakima Ave.
Yakima. WA 98902

Volume 1, Number 1

A PUBLICATION OF ROZA-SUNNYSIDE BOARD OF JOINT CONTROL

P.O. Box 810 ¢ Sunnyside, WA 98944

Welcome to the RSBOJC Newsletter

The Roza-Sunnyside Board of
Joint Control would like to welcome
vou 1o the first issue of its newsletter.
Through the RSBOJC Update. the
board can keep landowners up-to-date
on water issues. district policy
changes, and board activities. The
newsletter will be produced twice a
year. in March and September. We
welcome your comments and sugges-
tions tor future newsletter articles.

What is the Roza-Sunnyside Board
of Joint Control?

In 1994. a group of landowners
approached the state’s fifth and sixth
largest irrigation districts and sug-
gested forming a joint committee 1o
begin addressing similar concerns of
both districts. The Roza—Sunnys'ide
Board ot Joint Control is the realiza-
tion of an idea developed by the
landowner group.

How was the Joint Board formed?

After successtully getting en-
abling legislation passed. the land-
owner group petitioned the Board of
County Commissioners in the county
of jurisdiction to form the Roza-
Sunnvside Board of Joint Control.
The petition was rollowed by a public
hearing process. after which the
county commissioners approved the
petition. The ~Yakima County Board
of Joint Control #1" was approved
August 13.1996.

Who is on the Roza-Sunnyside
Board of Joint Control?

The first directors were ap-
pointed by the county commission-
ers. The Roza-Sunnyside Board of
Joint Control is composed of the
five Roza Irrigation District direc-
tors. five Sunnyside Valley Irrigation
District directors. and two members
from other entities in the Sunnyside
Division.

What is the Roza-Sunnyside
Board of Joint Control’s mis-
sion?

To implement a program to
enhance water supplies by support-
ing storage development. improving

_ water qualitv, and increasing man-

agement efficiency. The Board's

voai is to achieve the following

within ten vears:

* System improvements such as
canal automation. regulating
reservoirs, and closed conduit
delivery systems and additional
storage which will protect exist-
ing rights while providing higher
quality and more reliable irriga-
tion service to Sunnyside
Division landowners:

*  Water savings sutficient to
support the goal of furnishing at
a minimum. 75%% of entitlement
to Roza Irrigation District
landowners in all vears:

- New Water Quality Policy ..o,

+ Compliance with the total maxi-
mum daily load process tor return
flows discharging from lands under
Roza-Sunnyside Board of Joint
Control jurisdiction.

Why have a Roza-Sunnyside Board of
Joint Control?

A Board of Joint Control provides
a structure tor the two entities to com-
bine resources where it is appropriate.
feasible. and to the advantage of both.
while maintaining their separate respec-
tive authorities and responsibilities.

A Board of Joint Control allows
each district: :
* Operational efficiencies
+ Financial strength
* Representation
* Shared information

The Board of Joint Control allows
Roza Irrigation District and the
Sunnyside Division to work together in
ways that we have not been able to
betore—without changing the structure
of either entity, Roza Irrigation District
serves 72,600 acres and the Sunnyside
Division serves 103.570 acres.

Inside this issue:

' Roza Irrigation District Comer.....vvivvene. 3
: Sunnyside Valley Irrigation District Comer .3
! Educational Meetings Held .................. vt

RSBOJC Receives AWard .......ooooeeeeeeecniees +4
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For the past several months. the Roza-Sunnyside
Board ot Joint Control (RSBOJC) has been busy discussing
how 10 improve water quality m the lower Yakima River.
Working with state and federal agencies. the RSBOJC
looked at water quality problems associated with irrigation
and determined corrective measures Lo help improve water
quality. Below is the recently adopted Roza-Sunnyside
Board of Joint Control Water Quality Policy which will
take effect in 1998. '

1. DISCHARGES TO PROJECT WATERWAYS OF

THE RSBOJC

All discharges into pl‘OjeC[ waterways (canals. laterals
drains. and wasteways operated and maintained bv a
RSBOIJC member and for which an easement or right of
way exists) shall require a discharge permit rrom the
appropriate RSBOJC member. The discharge permit will
provide among other things, for:

» Maintenance ot the piped inlet by the dl\(.hdroer 30 that
it remains operational in a manner that no erosion
oceurs 1o the project waterway.

* Establishment of water quality parameters for the
discharged water.

* The termination’of the discharge permit and the right to
discharge into the waterways upon non-compliance of
its terms and conditions.

2. IRRIGATION RUNOFF

All irrigation runoff from lands within RSBOJC
boundaries must comply with acceptable water quality
parameters established by the RSBOJC.

* Beginning with the 1998 irngation season. the
RSBOJC will monitor discharge into project waterwavs
and record turbidity levels above 25 NTU (current

" TMDL goul of waters discharging (o the Yakima
Rivery. Such observation wiil be considered a warter
uality violation.

+ Inthe event RSBOJC personnel observe a water quality
violation. the landowner will be notified ol the
aoncompiiance by mail and requested to agree to a
Short and Long Term Cormpliance Plan. The fandowner.
after notitication. must sign and submit Compitance
Plans prior to the 1999 irrigation season. These plans
will include proposed practices or projects to bring the
runoff water into compliance and a time scheduie tor
implementation. These plans will be tied to a drain inlet
or series of inlets and will address proposed practices
on a tield by field basis. The Compliance Plans will be
~igned by the fandowner and approved by the RSBOJC.

* In 1999, landowners will be required to begin
implementing their respective Compliance Plans.

3. BUFFER ZONES FOR RSBOJC WATERWAYS

Buffer zones consisting of project operation and
maintenance roads or no till-no grazing areas will be
required on both sides of RSBOJC project waterways.

RSBOJC Sets Water Quality Policy

» Fencing: Livestock grazing will be eliminated on
project waterways. The RSBOJC wiii put the initial
emphasis on the Joint Drain svstem. Priority for
fencing wiil be on the basis of water quality protection
and operation and mainienance of project waterwavs.

¢ No-tiil zones: The landowner will be required 1o install
a farm drainage ditch and drain inlets as needed to
provide a no-till zone typically 20 feet wide from the

- top of the bank to the edge of the farm operation.
Actual width requirements may vary deperiding on the
size ot the waterway.

» Enforcement of butfer zones will be promoted by the
enforcement of water quality standards. exercising the
right to existing rights of way and easements.
education. and tinancial assistance.

4. RUNOFF INTO COUNTY BORROVW DITCHES

The RSBOJC will. with Yakima and Benton

Counties. develop strategies to regulate runoff into borrow

ditches.

5. WATER USER AWARENESS PROGRAM

The RSBOJC. in cooperation with appropriate

Federal. State. County. and River Basin entities. will

formulate and implement a water user awareness program

related 1o effective on-farm water management.

6. WATER QUALITY MONITORING

The RSBOJC will continue its water guality
monitoring program with the following objectives:

« Identify the annual and seasonal TSS louds and other
water quality characteristics of water diverted from the
Yakima River into the RSBOJC.

+ [dendry the variation in water quality characteristcs of
water throughout the convevance and delivery system.

+  ldendty TSS loads and other water guality
characteristics of water discharged mto RSBOJC
Droject Walerwayvs. '

»  Determine the effectiveness of implementation of on-
tarm Best Management Practices.

»  Provide guality control for individual water user water
guality sampling programs as requested.

+  Coordinate with other agencigs in the collection and
analysis of water quality data.

7. SEDIMENTATION PONDS AND WETLAND

AREAS

The RSBOIJC wiil pursue the planning. construction.
and operation of sedimentation ponds und wetland areas
into RSBOJC project tacilities to improve the quality of
water within and exiting the RSBOJC.

The RSBOIJC is laking u proactive approach to improving
water quality in the Jower Yakima River. We must work
together 1o improve water quality and to maintain the
status-quo with the threats of Endangered Species Act
listings and stricter water quaiity standards looming.

RSBOJC UPDATE
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Roza Corner (for RID customers)

Message from the Manager to Roza lrrigation District cusiomers:

I want 1o take this opportunity betore we begin the 1998 irmgation season to remind evervone receiving water through a flow meter
of the new regulations that take etfect this vear. No water will be delivered through anv flowmeter uniess the farm operator has his own
worm gear driven control valve in place bevond district facilities.

T'wouldalso like to clear up some confusion on the tlow restrictions thatare being implemented. A maximum draw of 15 g.p.m.
{gallons per minute) will be allowed on any tlowmeter deliverv. This does not mean that you can get 15 g.p.m. all the time. The systems
are designed for 7.5 g.p.m. per acre and that is what
vour system should be designed for. If everyvone ona

iJamCLllar system is dmwinémeirentitlemen}. 752 pm. RS BOJ C Meeti ngs open to AI I

isall vou are likely to get. When fewer people are .. ) ) . )
drawing you may be able to receive more. up to a This is a reminder that Roza-Sunnyside Board of Joint

maximum of {5 g.p.m. Designing vour system for too Control meetings are open to the public. Meetings are
high of flow requirements will definitely become a heid on the third Tuesday of every month at 9:30 a.m. at
problem for you at certain times during the season. most the Sunnyside Valley Irrigation District office located at
likely when vou need it the most as that is when every- 120 South Eleventh Street in Sunnyside

one efse will be running also.
One last reminder. as is alwavs necessary. Recla-
mation forms must be completed and assessments paid before water will be delivered after Aprii 1. Hope you all have a productive and

prosperous season.

SVID Corner (for SVID customers)

Sunnyside Vailey Irrigation District would like to remind its customers that if a water emergency occurs after regular business
hours. please call the district’s office number at 837-6980. The Voice Response Unit guides the caller through a series of options.
Press 3" for emergency service.

| L 1 ' 3 ' 7 7 0 0 0 0 0 0 /1 || & S I N O BN SN N SN G BN O S A A D
CLIP AVE I
TIP #1: When yvou are at 2 menu and you know the

|
: . . . . . number of vour selection. you may press it any nme. :
SunnySIde Valley Irngatlon District You do not need to wait until all selections have been
. \ ziven. | |
1 WATER ORDERING SYSTEM 1
. TIP #2: Some pusin-button phones v e a Tone-Pulse
: TO ORDER WATER; PLEASE CAIIL 854‘ 1540v switeh. This muat 62 1 the “Toae” rosnon o atlow :
.- .
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irrigators and give ways to help improve water quality.

Benton County Conservation District Pat Daly
Natural Resource Conservation Service  Chris Johnson
Cal Aylsworth
Jay Kehne
Rick Beck
North Yakima Conservation District Mike Tobin
South Yakima Conservation District Judith Vesper
Washington State Department of Ecology Jane Tonkin

(Ag Water Quality Education)
Washington State University at Prosser
(Cooperauive Extension)

Bob Stevens

In January and February, the RSBQJC held several landowner education meetings.
The purpose of the meetings was to present information on the challenges facing today's

Arepresentative from the RSBOJC provided an overview of the Board's recently
adopted Water Quality Policy. Bob Stevens with Washington State University s Iirigated
Agricuiture Research and Extension Center presented on-farm best management practices.

Meeting topics included Water Quality Issues. RSBOJC's Water Quality Policy.
District Programs and Projects. and Landowner Solutions (in¢luding tunding sources). ;| riewsletter or other publication of RSBOIC.

For the first set of meetings, landowners in the Granger Drainage Basin were invited.
Other areas will be addressed in the coming months. If vou would like to learn more about
improving water quality. the following agencies may be contacted for technical assistance:

Landowner Meetings HEId The Roza-Sunnvside Board of Joint Con-

trot (RSBOIC)Y publishes the RSBOJC |
. UPDATE biannualily for landowners. All ‘
articles. letters and other ntems submirtted
1 RSBOIC for use n s landowner news-

letter become the property of RSBOIC

which 1s authorized to use any item subp-
mitted. without payment or compensation
to the person submitting the item. in any

RSBOJC reserves the right to edit all items i
submitted. Ric Valicoft. Chairman: Dougias

Simpson. Vice-Chairman. Robert Golob. !

i
786-9230 ! Ken Lisk. Dave Michels. Mike Miller. 3
§29-3003 } David Minick. John Newhouse. Dean Sizer. 1
829-3003 1| Douglas Vining. Harry Visser, Jim Willard. w !
154-5736 {| Directors. Officers: Ron Van Gundy. Sec- \!
786-1923 ! retary: James W. Trull. Treasurer. Address &!
o N Il comments to: Cyndi King. Editor. PO. Box 1
g‘;g;?? | 239, Sunnyside. WA 98944, ‘i
=7
454-7894
786-9231

Board Receives Environmental Award

Govemor Gary Locke recognized the Roza-Sunnyside
Board of Joint Control on February { 2 for taking aggressive
action to improve water quality in the Yakima River. Gov. Locke
presented the Environmental Excellence Award before a large.
audience at a Rotary meeting in Yakima.

The Board adopted the water quality policy at its January
board meeting. The complete text of the new policy is presented
on page 2 of this newsletter. The policies are designed to im-
prove the quality of water that leaves farms and flows to the
Yakima River via return drains. The goal is to meet the water
quaiity cleanup goals set by Ecology for the iower Yakima River.

“['m proud of the courage and foresight the Board of Joint
Controi has shown.” said Tom Fitzsimmons. director of the
Department of Ecology. “The board’s vision and its willingness

to take on these problems is exactly the kind of leadership
Washington state needs right now to solve the state’s serious
water quality problems.”

Board Director Doug Simpson said the board believes in
taking action to deal with problems facing imgated agricuiture.

“The directors have worked hard to develop the water
quality policies.” Simpson said. “We know it will take some hard
work and money to achieve our goals. but we must do this
ogether.”

Environmental Excellence Awards recognize speciil etforts
to protect or enhance Washington's environment. Ecology
reserves the honor for those who have shown exceptional

initiative or innovaton.

Pictured from feft 10 righr: Jim Willard. Dave Michels. David Minicllt. Doug Simpson. Mike Miller. Ric
Vulicoff, John Newhouse, Gov. Gary Locke. Bob Golob. Ken Lisk. and Doug Vining.

e
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ﬁ‘sw 120S.11th - IS]’_‘;
A _ PO. Box 239 ' v,
% 509-837-6980  Sunnyside, Washington  FAX 509-837-2088
' 08944 .
July 30, 1998

Dear

As all waterusers have been previously notified, the Roza-Sunnys1de Board of Jomt Contml has
adopted policies relative to the implementation of a water quality program. The policy as set by the
Board of Directors, is consistent with the Total Maximum Daily Loading goal set by the Department of
Ecology for the lower Yakima River. This requires that runoff from agncultural lands discharging into
project waterways does not exceed 25NTU.

With the board’s water quahty monitoring program, sampies have been collected from field
runoff sites where visual observation indicated non-compliance with the standard. Samples have been

collected for your farm (parcel numbe with turbidity levels on three occasions
exceeding 25 NTUs. The dates and sample resuits are as follows: '
May 14, 1998 4000
“June 12,1998 3023
June 24, 1998 4000

Consistent w1th the board’s policy, we are askmg that you prepare a compliance pian to be

* submitted to the Board for approval. This plan will identify what measures you propose to take to
come into compliance and the time frame for doing so. Your compliance plan must be submitted and
-approved by the Board of Directors prior to receiving water for the 1999 irrigation season.

If you would like to help in developing your plan we suggest you call Bob Stevens at WSU
Extension (509) 786-2226, or Ryan Anderson at Department of Ecology (509) 575-2800, or others. If
you are within the Granger Drainage basin some financial assistance may be available to you for
implementation. For questions about financial assistance or procedures in filing you compliance plan,
please contact Lori Brady in this office.

i
W

Jathes W. Trull |
District Manager
Enclosures

¢:  Don Schramm, Assistant Manager (SVID)
Robert Hood i
Bob Stevens (WSU Extension)
Ryan Anderson (DOE) v~
Lori Brady (SVID)

Irrigation Feeds the Nation
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PROPOSED 1998 IRRIGATION SEASON
WATER QUALITY MONITORING PLAN

Season

* Early-April through mid-October 1998.

Sampling Frequency

* Two-week intervals, unless indicated otherwise.

Pgrameteg Measured

* Discharge (or stage reading with rating curve)

* Field measurements (temperature, dissolved oxygen, pH, and specific conductance)

* RS-BOJC laboratory measurements (turbidity, total suspended solids, fecal coliform)

* U.S.B.R. laboratory measurement of nutrients (total phosphorus, nitrite plus nitrate,
total kjeldahl nitrogen, and ammonia if kjeldahl nitrogen is = 5 mg/L as nitrogen).

Site Locations

* Mouth of tributaries to Yakima River (sites 24-27; 1997 monitoring program).

* Diversion of Roza and Sunnyside Canals from the Yakima River. Samples taken at
two-week intervals during early spring through snowmelt runoff, then monthly for the
remainder of the season. Discharge will be estimated from waters diverted.

* Main canal sites located near Beam Road, Hanford Highway, and Gap Road.

‘ Samples taken at two-week intervals during early spring through snowmelt runoff,
then monthly for the remainder of the season. Discharge will be estimated by the
appropriate watermasters.

* Sampling sites monitored in the Granger Drain HUA during 1997, and those to be
monitored in the 1998 season, include the following: 1, 3,4, 5,7, 9, 11, 12, 15, 17,
19, 20, 22, 23, plus one additional site located in DID #2.

* Reserving approximately 15% of monitoring effort in contingency to quantify water
quality conditions identified during the irrigation season. Examples of such
monitoring efforts may include 1) short-term (synoptic) sampling of all drains and
tributaries into the Yakima River from RS-BOJC drainage areas, 2) short-term
(synoptic) sampling of spur-drains (DIDs) within the current monitoring area, with
emphasis on those which contribute significant loads, or 3) quantify the quahty of
water in outfalls to the Roza and Sunnyside Canals.
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Roza-Sunnyside Board of Joint Control
P.O. Box 810 B Sunnysidic, WA 98944 B (509) 837-5141 B FAX: (509) 837-8541

Date: May 7, 1997
To: Members of the Water Quality Advisory Group
From: William Rice

Subject: Roza-Sunnyside Board of Joint Control Water Quality
Monitoring Program

The Water Quaiity Advisory Group will meet in the office of the
Sunnyside Valley Irrigation District on Tuesday, May 13, 1997 at
9:00 a.m. Enclosed is a copy of 1) the objectives of the RS-BOJC
water quality monitoring plan and 2) proposed sampling sites (i.e.,
name, location, maps, etc.), sampling schedule and frequency, and
protocols (i.e., sample collection and handling, quality control, etc.)
developed by Stuart McKenzie and myself for your review and input
at our meeting. :

See you then.



0b jectives

The Roza-Sunnyside Board of Joint Control (RS-BOJC) has a long-term objective of

" determining how management activities by the irrigation districts and land-use and water-use
practices by landowners affect water quality conditions in agriculture drains, which, in turn,
impact the overall water quality in the Yakima River. The RS-BOJC has a goal of bringing these
drains into compliance with the recent total maximum daily load (TMDL) guidelines provided by
the Washington Department of Ecology (Ecology).

The RS-BOJC has tasked Bill Rice with developing a water quality monitoring plan to
accomplish this objective. Activities that are likely to be important include identifying best
management practices (BMPs) which:

- Reduce soil erosion and sediment loading to the Yakima River.

- Reduce biological loading (fecal coliform) through better waste management practices and
waste application methods at confined animal operations (dairies and feedlots).

- Reduce nutrient (phosphorus and nitrogen) losses from the root zone and subsequent loading.

- Increase irrigation-use efficiency and reduce the quantity of water needed through diversions.

- Promote ecological habitats and enhance desirable biological diversity along agricultrure
drains by reducing conditions which affect temperature, dissolved oxygen, and pH.

The goals of the RS-BOJC and the TMDL process should:.in the long-term (decade of time),

afford the following:

- Decreases in turbidity levels and total suspended solids and fecal coliform concentrations
(meeting TMDL guidelines and State water quality standards). '

- Decrease flows in agriculture drains with less water diverted from the Yakima River.
- Decrease in water temperature and pH levels.
- Increases in dissolved oxygen concentrations.

- Increases in ecological conditions.



In addition to the collection and analysis of samples, the monitoring plan will include the
following activities: :

- Coordinate with other agencies collecting water quality data including: Ecology, United
States Bureau of Reclamation (BOR), South Yakima Conservation District (SYCD), Benton
Conservation District (BCD), North Yakima Conservation District (NYCD), Washington
State University Cooperative Extension (WSU), Yakama Indian Nation (YIN), Kittitas
Reclamation District (KRD), and others.

r

- Share data with all participants interested in RS-BOJC data.

- Ensure that all data collection, analysis, and data management protocols are consistent with
other participating agencies.

- Identify a quality assurance/quality control (QA/QC) plan to quantify the quality of data
collected which is consistent with other participating agencies.

(wqobjl.wpd - Disk 1. revised 5/7/97)



I. Roza-Sunnyside Board of Joint Control Water Quality Monitoring Plan Protocols
The protocols used will, in general, be taken from existing protocols established by the U.S.
Geological Survey (USGS), American Public Health Association (SM), U.S. Environmental
Protection Agency (USEPA), and Washington Department of Ecology {Ecology).

i. Sample collection

- USGS Western Region Field Manual (Sylvester et al., 1990)

2. Sample preservation. handli‘ng, and shipping

- USGS National Field Manual for the Coilection of Water-Quality Data (Wilde et al.. 1997)

Sampie analysis

LI

A. Field measurements (pH, temperature, dissoived oxvgen, specific conductance)

- USGS National Field Manual for the Collection of Water-Quality Data
(Wilde and Radtke, 1997)

B. Total suspended Sofids (laboratory)
- SM 2540D

C. Ratio turbidimetery (laboratorv)
- Ecology

D. Fecal coliform (laboratory)

- SM9222D -
- USGS Western Region Field Manual (Sylvester et al., 1990)

E. Nutrients (USBR laboratory)
Total Kjeldahl nitrogen (TKN)

- USEPA 351.2



Total phosphorus (TP)
- USEPA 365.3
Nitrate plus nitrite (NO;,,)
- USEPA 353.2
F. Discharge

- USGS Techniques for Water Resource Investigations (Smoot and Novak, 1968)

4. Data management

All environmental data will be stored in a suitable spreadsheet at the Sunnyside Valley
[rrigation District main office. The spreadsheet will be capable of formatting the data for
both statistical and graphical analysis, and allow for the dissemination of data and
information to interested agencies. Nutrient data obtained by the USBR regional laboratory
(Boise, ID) will aiso be stored and available through Storet (USEPA). All quality control
data will be stored in a separate spreadsheet. All.environmental data will include the
following meta data: station name and number, date and time of sample collection, and
location (latitude and longitude).

3. Qualitv control (QC) data

A. Field measurements (pH, temperature. dissolved oxygen, specific conductance)
- 10% of the measurements will be sequentially replicated

B. Total suspended solids (laboratory)

Ten percent of the samples will be replicated by sub-sampling.

Ten percent of the samples will be replicated in the field.

Five percent of the samples will include standard reference materials of known
concentration (provided by USGS or Ecology).

Five percent of the samples will include blanks (field).

Four samples per year (quarterly) will be split with an independent laboratory.

C. Ratio turbidimetery (laboratory)

- Same as for total suspended solids.



D. Fecal coliform (laboratory)

- Ten percent of the samples will be replicated by sub-sampling.

Ten percent of the samples will be replicated in the field.

Five percent of the samples will include blanks (contamination in dilution water).

Four samples per year (quarterly) will be split with an independent laboratory.

Four samples per year (quarteriy) will be split from an independent source and analyzed
in-house. g

E. Nutrients (USBR laboratory)
- Ten percent of the samples will be replicated in the field.
- Five percent of the samples will include blanks (field), spikes, and standard
reference materials. :

F. Discharge

- Ten percent of all measurements will be replicated at the same cross section or at an
alternate cross section.

II. List of sampling sites, schedule (start date). and frequency

See Table I and maps inciuced.



‘pead oyl Jepun

(‘uo) PAUIANO ST UTRID AY] Alalim PEOY 3[a¢] -§$°LTo104 peoy
N L6/61/S LIRS “ UTA JO 9IS {NOS 341 U0 ¢ T Ulel(] of L slegueA e &Lz Af
‘pred oy dopun
(uoW) POLIDAIND St WRIP J1{1 2191 PR} HosSpuy| proy
“ L6/61/S HeIS “ JO9pIs INOS 2 UQ §°LT ulel(] o[ 9 1-6°L20104 uospnpIe &L Af
(Lo6] W Uu-u.::m:ou. aq o) puod
Suiynas pasodoud atpy Jo 191m0 a3 je jRURD
B APISAUUNS 3] 3A0GE A|122.1p pue puod Buryoas
" pauliiizgep 2q 0, " PEOY SIMOUY JO N0 LT U] Htof < CTLCOM0Y | Joepmol i dr
_ L6611 W parnsuod 3q o1) puod
gunnas pasodoad aip Jo axent sy e (UL
uiRil op1SAUUNG oyl oA0qe AIdoNp pue puod 3uipios
u pauialalap aq o, “ JPROY SAMOUY JO inog 77 LT Ul wop 14 [-2°L2010d | o1aymuie 7°/¢ af
“ABMI21) 213 SOPUN PALIAAIND S LWLIp
(‘uow) atf a1aysm (1a3uen) woy) dumr ssasoe 7g dwel ssaooe
" L6/61/S WEIS " -] 311 JO apls nog 3y} uo 9 9¢ uiel(j wof £ £-9'9¢2104 8-118 997 dr
‘prod ayt 13pun
(‘uo) PaLIdA|nD SI ULLIp 2Y) 31aum proY IopAug peoy
“ L6/61/S LElS " JO 3pis yInog 241 Uo 99T k(] o [4 9920104 lapAus 189°97 Ar
yinos
JY1 WO} PABRYDIIO Ul PROJ LUp put Jser] du)
1o proy sopmouy Ydnodll ssaaoy - uoydis Jeuea
(‘uopy) pautuLiap UL ROPUod 0jUl A{EIU IS0 1 (LU wew §§ pue proy
A[uowyA|samiq L6/61/S HEIS 2q0) uieul ApISAUURS 2A0GE §'9T WiEI(] JWiof 1 1-9°9201089 | samoulj e ¢°9z df
(e 11e)S)
SRR ARY | npaips ‘ON
baag Burjdueg Burdweg duoney uopdyiosa pue uoyedo] d1 dey ‘ON 9IS awep s

Aouanbau,p pue ‘anpayog ‘santg Sunjdues jo malaldAQ [ 2qe]




1D 27.5 at Cherry BQGJC27.5-3 8 Joint Drain 27.5, 750 feet East of Bagley " Start 5/19/97 "
Hill Road and 1-82 Road and North of Cherry HHill Road, near (Mon.)

the 1-82 span over the railroad tracks.
JD 28.0 at Outlook- | BOJC28.0-1 9 Joint Drain 28.0 directly abave the Qutlook | " Start 5/20/97 !
Canal Canal {West lateral), East of Price Road {Tue.)

with access along the canal.
JD28.0 at BOJC28.0-2 (4] Joint Dirain 28.0 on the South side of " Start 5/20/97 "
Independence Road Independence Road, near the concrete sill (Tue.)
& SS main canal where the drain is culverted under the road,

and directly above the Sunayside main

canal.
JD 28.0 at Hudson BOJC28.0-3 il Joint Drain 28.0 on the North side of " Start 5/20/97 "
Road tudson Road before the drain is culverted {Tue.)

under the road.
JD 28.0 at Yakima BOJC28.0-4 £2 Joint Drain 28.0 on the South side of the ! Start 5/20/97 "
Valley Highway Yakima Valley Highway where the drain is (Tue.)

culverted under the highway.
JID 28.0 at Liberty BOJC28.0-5 13 Joint Drain 28.0 South of Liberty Road, " Start 5/20/97 "
Road & Yakima Yakima Valley Highway, and railroad (fuce.)
Valley Highway tracks, upstream of culvert and below

inflow on left bank of drain.
JD31.0W at Phipps | BOJC31.0W-1 | [4 Joint Drain 31.0W South of Phipps Road " Start 5/20/97 "
Road & Outlook and below the Outlook Canal (West-lateral) (Tue.)
Canal where the drain is culverted under the road.
JD31.0Wat BOIC31.0W-2 | I5 Joint Drain 31.0W 50 feet East of drainage " Start 5/28/97 "
Hudson Road & into Snipes Mountain Lateral along Hudson (Tue.)
Snipes Mnt. Lat. Road.
JD 31.0E at Outlook | BOJC31.0E-1 16 Joint Drain 31.0LE 50 feet South of Outlook b Start 5/21/97 !
Canal Canal siphon (East lateral) and below (Wed.)

inflow on left bank of drain.
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Spring Creek at SpC-1 26 100 feet West of IHess Road and below the " Start 5/28/97 "
Hess Road & Chandler Canatl at the concrete apron where (Wed)

Chandler Canal N the creck is culverted under the canal.

Snipes Creek at SnC-i 27 1,400 feet East of Hess Road, ﬁ._:nn:« " Start 5/28/97 "

Railroad Bridge

below the old Burlington Northern Railroad
Lridge.

(Wed.)




Roza-Sunnyside Board of Joint Control
Water Quality Monitoring Plan

William Rice (SVID/RID)
Stuart McKenzie (USGS)

April 7, 1997



1. Questions of Interest

Question 1:

a. What is the seasonal and spatial variability of constituent concentrations and levels
among the major drainage outlets (Granger Drain, Sulfur Creek, Spring Creek, and
Snipes Creek) to the Yakima River mainstem with respect to the water quality
parameters of interest [total suspended solids (TSS), turbidity, fecal coliform (FC), -
nutrients, dissolved oxygen (DO), pH, temperature, and specific conductance (SC)]?

b. What is the difference between the irrigation and non-irrigation seasons?

c.. What are the long-term trends in the data?

d. Does the data exceed state standards? -

e. How does the concentration measured relate to discharge?

f.  What is the relationship between turbidity and TSS?-

Question 2:

a. What are the loads (Ib/day) and yields (Ib/acre/day) at the major drainage outlets
(Granger Drain, Sulfur Creek, Spring Creek. and Snipes Creek) to theYakima River
mainstem with respect to TSS, FC, and nutrients?

b. What are the sources or causes within a given hydrologic unit area (HUA) whlch are
responsible for the variability in constituent loads and yields?

¢. What is the difference between the irrigation and non-irrigation seasons with respect to
loads and yields?

d. What are the long-term trends with respect to loads and yields?

€. What is an estimation of the errors associated with calculating loads and yields?



Question 3:

a. What is the seasonal and spatial variability of constituent concentrations and levels, loads,
and yields within the Granger, Sulfur Creek, Spring Creek, and Snlpes Creek HUAs for
the water quality parameters of interest?

b. What are the sources or causes within a given HUA which are responsible for the
variability in constituent loads and yields?

c. Whatis th¢ difference between irrigation and non-irrigation seasons?
d. What are the long-term trends in the data?

e.  Does the data exceed state standards?

f. Hon does the concentration measured relate to discharge?

g. What is the relationship between turbidity and TSS?

Question 4:

a. How effective are sedimentation ponds at reducing TSS, turbidity, FC, and total
phosphorus (TP) levels in irrigation return flows?

b. What percent of the constituents are retained or not retained by the sedimentation ponds?

c. How was the effectiveness of a particular sedimentation pond related to the independent
variables within a given drainage sub-basin (e.g., soil type, stream and land gradients,
land-use practices, irrigation methods, water use, drainage acreage, the number of
confined animal operations, the total number of animals associated with each
operation, etc.).

Question 5 (Emergency Response):

What is the magnitude of constituent concentrations, levels, and loads for spills at point and
non-point source discharges observed in the field (Granger and Sulfur Creek HUAs) with
respect to the water quality parameters of interest?



Question 6:

a. What is the variability in concentration along the length of the Roza and Sunnyside main
canals for the water quality parameters of interest? (What is the quality of water being
delivered to farmers in each district?)

b. What are the likely sources or causes of change in water quality along the main canals?

c. What are the long-term trends in the data? ,

d. Does the data exceed state standards?

€. What is the relationship between turbidity and TSS?

' Question 7:

a. What is the range in concentrations, levels, and loads over storm events at key sites in the
Granger and Sulfur Creek HUAs (identified in Questions | & 2) for TSS, turbidity, FC,
and nutrients? :

b. What is the difference between the irrigation and non-irrigation seasons?

c. What are the long-term trends in the data?

d. Does the data exceed state standards?

e. How does the concentration measured relate to discharge?

f.  What is the relationship between turbidity and TSS?

Question 8:

a. What is the effectiveness of reducing the concentrations and levels of the constituents of
interest through on-farm management activities or BMPs (e.g., drip, sprinkler, micromist,
and surge-flow irrigation practices, implementation of mulches, PAM, grassed wasteways
and drainages, riparian buffers, and other practices)?

b. What percent of the upstream drainage basin must be effected by BMPs for there to be a

measurable change in the associated agricultural drains with respect to the water quality
parameters of interest?



Question 9:

What is the diel variability during the irrigation and non-irrigation seasons at key sites in
the Granger and Sulfur Creek HUAS (identified in Questions 1 & 2) for the water quality
parameters of interest?

Question 10:

a. What are the biological (ecological) characteristics and indicators at the sites monitored
(e.g., habitat of stream banks and streambeds, size of bed materials, embeddedness of
streambeds, stream gradients, shading, populations of periphyton, phytoplankton, benthic
invertebrates, and fish, the complexity of aquatic habitats, etc.)? Consider concentration
of nutrients, as well as the concentrations of TSS and nutrients, and diel measurements of
turbidity, DO, pH, and temperature.

b. How have biological (ecological) characteristics and indicators changed in agricultural
drains? Consider low-frequency sampling (once every five years) with a high number of
replicates. Distributions will be compared over five year periods.



2. Questions, Hypotheses, and Methods of Analysis for the Proposed Water
Quality Monitoring Program

Question 1 - Granger Drain, Spring Creek, and Snipes Creek (Concentrations and [ evels):

a.

What is the seasonal and spatial variability of constituent concentrations and levels
among the major drainage outlets (Granger Drain, Spring Creek, and Snipes Creek) to the
Yakima River mainstem with respect to the water quality parameters of interest [total
suspended solids (TSS), turbidity, fecal coliform (FC), nutrients, dissolved oxygen (DO),
pH, temperature, and specific conductance (SC)]?

What is the difference between the irrigation and non-irrigation seasons?

What are the long-term trends in the data?

Does the data exceed state standards?

How does the concentration measured relate to discharge?

What is the relationship between turbidity and TSS?

Question 1 - Hypotheses:

a.

Concentration and measurements are variable in time and space. Observed FC and
nutrient concentrations are related to the number of confined animal operations (dairies
and feedlots) and the type of waste management practices employed within a given
HUA. Turbidity and TSS will be higher at the start of the irrigation season. Water
temperature, SC, and pH are expected to increase over the course of the irrigation season.

Trends likely to be observed going from the irrigation to the non-irrigation seasons
include: 1) decreases in turbidity, TSS, FC (increase during storm events), and flow,
2) increases in nutrients, DO, and SC, and 3) a small increase in pH values.

Long-term trends include: 1) decreases in TSS, turbidity, FC, and TP and 2) increases in
nitrate plus nitrite (NO,,,) and SC during the irrigation season, with a decrease in these-
parameters observed during the non-irrigation season.

Measured values expected to exceed state standards include: 1) turbidity values of 25
NTU (often), 2) FC (often), 3) temperature (often), and 4) DO and pH (seldom).



e.

A direct relationship is expected between flow and concentration during the irrigation
season for TSS, turbidity, FC, and TP. An indirect relationship is expected during the

‘same period for NO,,, and SC. During the non-irrigation season, similar results will be

found if increased flows are the result of surface water runoff caused by storm events.

Good relationships are expected between turbidity and TSS; however, relationships
established during the irrigation season may not agree well with the non-irrigation season.

Question 1 - Method of Analysis:

a.

Plots of concentration versus time will establish temporal variability for the constituents
of interest. Box plots for all samples at a given drainage outlet site versus all others will
establish spatial variability for the constituents of interest. Plot the number of animals
associated with confined animal operations (dairy and/or feedlot) within a given HUA
versus FC and nutrient levels. Look for a relationship between waste management
practices and FC and nutrient levels within a given HUA. Plot TSS and turbidity levels

- versus time, and, in doing so, consider two time periods within the irrigation season such

that box plots can be used.

Box plots between the irrigation and non-irrigation seasons will establish seasonal
differences for the constituents of i interest. :

When 50 samples per site have been established over multiple years, compare
distributions of data from year-to-year, with and without flow correction, to establish
long—term trends.

Compare results obtained to state standards.

Plot the logarithm of measured flow against the concentration of each constituent.
Plot the logarithm of TSS versus the logarithm of turbidity for both the irrigation and

non-irrigation seasons and overlay the two plots. Test the feasibility of using one
relationship for all three HUAs.



Question 2 - Granger Drain, Spring Creek, and Snipes Creek (I.oads and Yields):

a. What are the loads and yields at the major drainage outlets (Granger Drain, Spring Creek,
and Snipes Creek) to theYakima River mainstem with respect to TSS, FC, and nutrients?

b. What are the sources or causes within a given HUA which are responsible for the
variability in constituent loads and yields?

c. What is the difference between the irrigation and non-irrigation seasons with respect to
loads and yields?

d. What are the long-term trends with respect to loads and yields?

e. What is an estimation of the errors associated with calculating loads and yields?

Question 2 - Hypotheses:

a. Discharge has a dominant influence on the seasonal variability of constituent loads
and yields, and is directly related to the seasonal variability in surface water flow.

b. Independent variables within a given HUA (e.g., soil type, stream and land gradients.
land-use practices, irrigation methods, water use, drainage acreage, the number of -
confined animal operations, and the total number of animals associated with each
operation) determine some of the observed variability in constituent loads and yields.

c. The major source of dissolved nutrients (NO,.,) and dissolved solids (through SC
measurements) is related to ground water seepage.

d. Any long-term trends in constituent loads and yields will be related to trends in flow
and land-use activities.

e. Observed FC and nutrient yields are related to the number of animais associated with
confined animal operations (dairies and feedlots) and the type of waste management
practices employed within a given HUA.

f. Errors associated with annual and seasonal (irrigation and non-irrigation) loads and yields
will decrease with the availability of daily, mean discharge information and higher
sampling frequency.



Question 2 - Method of Apalysis:

a.

A method of calculating loads, yields, and variability (annual and seasonal) will be
selected which is acceptable to all users of the data.

Use regression analysis to determine the relationship between dependent variables
(constituent loads and yields) and independent variables.

Plot the logarithm of discharge against the logarithm of constituent loads. If there is a
noticeable break in how the data correlates, consider splitting the data into two data sets..

Use regression analysis to establish a relationship between flow and constituent loads.
If constituent loads are defined with sufficient precision, consider decreasing sampling
frequency and only measuring discharge.

When 50 samples per site have been established over multiple years, compare
distributions of data from year-to-year, with and without flow correction. to establish -
long-term trends. Also, look for trends that might correlate with current land-use
activities.

Question 3 - Granger Hydrologic Unit Area:

a.

What is the seasonal and spatial variability of constituent concentrations and levels, loads.
and yields within the Granger HUA for the water quality parameters of interest?

What are the sources or causes within a given HUA which are responsible for the
variability in constituent loads and yields?

What is the difference between irrigation and non-irrigation seasons?
What are the long-term trends in the data?

Does the data exceed state standards?

- How does the concentration measured relate to discharge?

What is the relationship between turbidity and TSS?



Question 3 - Hypotheses:

a. Concentration and measurements are variable in time and space. Observed FC and
nutrient concentrations are related to the location of confined animal operations (dairies
and feedlots) within a sub-basin. Turbidity and TSS will be higher at the start of the
irrigation season. Water temperature, SC, and pH are expected to increase from the
headwaters to the mouth of drains.

b. Independent variables within a given HUA (e.g., soil type, stream and land gradients,
land-use practices, irrigation methods, water use, drainage acreage, the number of
confined animal operations, and the total number of animals associated with each
operation) determine some of the observed variability in constituent loads and yields.

c. Trends likely to be observed going from the irrigation to the non-irrigation seasons
include: 1) decreases in turbidity, TSS, FC (increase during storm events), and flow,
2) increases in nutrients, DO, and SC, and 3) a small increase in pH values.

d. Long-term trends include: 1) decreases in loads and yields for TSS, turbidity, FC, and
TP, and in concentrations if flows are comparable to previous years, and 2) increases in
NO,,, concentrations and SC levels during the irrigation season, with a decrease in these
parameters during non-irrigation season, if flows are comparable to previous years.

e. Measured values expected to exceed state standards include: 1) turbidity values of
25 NTU (often), 2) FC (often), 3) temperature (often), 4) DO and pH (seldom).

f. A direct relationship is expected between flow and concentration during the irrigation
season for TSS, FC, turbidity, and TP. An indirect relationship is expected during the
same period for NO,,,, and SC. During the non-irrigation season, similar results will be
found if increased flows are the result of surface water runoff caused by storm events.

g. Good relationships are expected between turbidity and TSS; however, relationships -
established during the irrigation season may not agree well with the non-irrigation season.



Question 3 - Method of Analysis:

a. Plots of concentration versus time will establish temporal variability for the constituents
of interest. Box plots for all samples at a particular site versus all other sites will
establish spatial variability for the constituents of interest. Plot the number of animals
associated with confined animal operations (dairy and/or feedlot) above sampling sites
versus FC and nutrient levels. Plot the distance between confined animal operations
and sampling sites to determine if a relationship exists between FC and nutrient levels
and the proximity to sample site locations. Look for a relationship between waste
management practices and FC and nutrient levels at sampling sites downstream of
operations. Plot TSS and turbidity levels versus time, and, in doing so, consider two time
periods within the irrigation season such that box plots can be used. Plot temperature,
PH, and SC versus distance from the mouth of the drain to the sampling sites.

b. Use regression analysis to determine the relationship between dependent variables
(constituent loads and yields) and independent variables.

¢. Box plots between the irrigation and non-irrigation seasons wﬂl establish seasonal
- differences for the constituents of interest.

d. When 50 samples per site have been established over multiple years, compare
distributions of data from year-to-year, with and without flow correction, to establish
long-term trends.

e. Compare results obtained to state standards.

f.  Plot the logarithm of measured flow against the concentration of each constituent.

g. Plot the logarithm of TSS versus the logarithm of turbidity for both the irrigation and

non-irrigation seasons and overlay the two plots. Test the feasibility of using one
relationship for each sub-basin and one for the entire Granger HUA.
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Question 4 - Granger Hydrologic Unit Area Sedimentation Ponds:

a. How effective are sedimentation ponds at reducing TSS, turbidity, FC, and TP levels in
- irrigation return flows?

b. What percent of the constituents are retained or not retained by the sedimentation ponds?

c. How was the effectiveness of a particular sedimentation pond related to the independent
variables within a given drainage sub-basin (e.g., soil type, stream and land gradients,
land-use practices, irrigation methods, water use, drainage acreage, the number of
confined animal operations, the number of animals associated with each operation, etc.).

Question 4 - Hypotheses:

a. TSS and TP levels are anticipated to decrease by 50% and 25% respectively, with a
corresponding decrease in turbidity expected as well.

b. The effectiveness of sedimentation ponds will be dependent on the independent variables
within a given drainage sub-basin. :

Question 4 - Method of Analysis:

‘a. Evaluate the mass of solid material which enters, exits, and is retained by a particular
sedimentation pond. Sum the mass of material which is retained to that which exits
and compare this value to the mass of solid material which enters the system.

b. Determine correlations between the dependent variables (TSS, turbidity, FC, and TP) and
independent variables to evaluate the causes and sources of materials retained by
sedimentation ponds. This correlation can then be used to identify primary locations
within drainage sub-basins for the construction of sediment ponds that will serve as
BMPs.

11
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wWho we Are and
What We're Doing

-The Department of Ecology has started a new
project to provide water quality education and
technical assistance to irrigators and farmers
in the basin. Field staff will be visiting
agricultural areas throughout the Yakima Basin
during the growing season to help identify and
solve potential pollution problems.

Important facts we’d like you to know:

e Soil erosion and the migration of nutrients
and chemicals from agricultural areas adds to
water pollution in the Yakima River.

¢ The average farmer using furrow/rill
irrigation in the Yakima Valley loses about 30
tons of topsoil per acre each year.

¢ Several species of Yakima River fish may soon
be listed as ""threatened" or “endangered"
species, increasing demands for cool, clean
water in the Yakima River.

e  Water in irrigation canals, ditches and drains
must meet applicable Washington State water
quality standards.

¢ New total maximum daily load (TMDL)
targets require that water flowing from drains
and tributaries into the Lower Yakima River
must have sediment loads reduced by as much
as 95% of current loads.

If you have questions ...... feel free to give us
a call at {509} 454-7894 or (509) 575-2642,
or stop by Ecology’s Yakima office. We look
forward to talking with you.

what Are Best
Management Practices"?

Best Management Practices {or “BMPs"” as
they are commonly known} are specific
agricuitural management principles or
hardware changes. BMPs can help reduce
water pollution and soil erosion and increase
water conservation. Farmers have found that

‘using BMPs can result in lower operating costs

and reduced fertilizer and water expenses.
Farmers have also found that crop production
and crop quality improve noticeably after
using BMPs.

Examples of BMPs:

*  Use soil moisture measurements to help plan
irrigation.

e Apply PAM (polyacryliamide) or install straw
mulch in furrows to prevent erosion.

e If using rill/furrow irrigation, consider
converting to drip or sprinkler.

¢ Install sedimentation ponds.
o Install vegetative buffering strips.
® Gather and reuse surface runoff.

¢ Use conservation tillage methods to reduce
erosion. . ‘

e Evaluate the irrigation system using NRCS,
CD or WSU Extension Service procedures.

We have a variety of free materials to give

you regarding BMPs and other related issues.

Give us a call at (509) 454-7894 or {509) -
575-2642 to request this information.

AGRICULTURAL WATER
QUALITY EDUCATION

'PROGRAM

North Yakima County

Department of Ecology
Central Washington Regional Office
Yakima, WA 98902
{(609) 575-2490

Publication No. 98-06
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CHAPTER 90.48 RCW

WATER POLLUTION CONTROL

Policy enunciated.

Definitions.

Jurisdiction of department .

Rule-making authority.

Authority of department to bring enforcement actions.

Hazardous substance remedial actions--Procedural
requirements not applicable.

Environmental excellence Program agreements--Effect
on chapter.

Discharge of polluting matter in waters prohibited.

Right of entry--Special inspection requirements for
metals mining and milling operations. .°

Authority of department to compel attendafce and
testimony of witnesses, production of books and
papers--Contempt proceedings to enforce--Fees.

Request for assistance. f

Plans and proposed methods of oOperation and

' maintenance of sewerage or disposal systems to be
submitted to department - -Exceptions.

Plan evaluation--Consideration of reclaimed water.

Notice of department's determination that violation
has or will occur--Report to department of
compliance with determination--Order or directive
to be issued--Notice.

Penalty. ‘

Violations--Liability in damages for injury or death
of fish, animals, vegetation--Action to recover.

Violations--Civil penalty--Procedure.

Construction of chapter.

Cooperation with federal government --Federal funds.

Cooperation with other states and provinces--
Interstate and state-provincial projects.

Waste disposal permit——Required~—Exemptions.'

Waste disposal permits required of counties,
municipalities and public corporations.

Waste disposal permits required of counties,
municipalities and public corporations--Cities,
towns or municipal corporations may be granted
authority to issue permits--Revocation--
Termination of permits.

Waste disposal permits required of counties,
municipalities and public corporations--
Application--Notice as to new operation or
increase in volume--Investigation--Notice to other
state departments. '

Waste disposal permits required of counties,
municipalities and public corporations--Issuance--
Conditions--Duration.

RCW (11/12/97 14:25) [ 1]



90.48.190 Waste disposal permits required of countjies,
municipalities and public corporations--
Termination--Grounds.

90.48.195 Waste disposal permits required of counties,
municipalities and public corporations--
Modification or additional conditions may be
ordered.

90.48.200 Waste disposal permits required of counties,
municipalities and public corporations--Nonaction
upon application--Temporary permit--Duration.

90.48.215 Upland finfish facilities--Waste discharge

: standards--Waste disposal permit.

90.48.220 Marine finfish rearing facilities--Waste discharge
standards--Discharge permlt applications--
Exemption.

90.48.230 Application of administrative procedure law to rule

: making and adjudicative proceedings.

90.48.240 Water pollution orders for conditions requiring
immediate action--Appeal.

90.48.250 Agreements ofr contracts to monitor waters and
effluent discharge.

90.48.260 Federal clean water act--Department designated as
state agency, authority--Powers, duties and
functions.

90.48.261 Exercise of powers under RCW 90. 48 260--Aquatic
.resource mitigation.

90.48.262 Implementation of RCW 90.48.260--Permits for energy
facilities--Rules and procedures.

90.48.264 Federal clean water act--Rules for on-site sewage
disposal systems adjacent to marine waters.

90.48.270 Sewage drainage basins--Authority of department to
delineate and establish.

90.48.280 Sewage drainage basing--Comprehensive plans for
sewage drainage basins.

90.48.285 Contracts with municipal or public corporations and
political subdivisions to finance water pollution
control projects--Requisites--Priorities.

90.48.290 Grants to municipal or public corporations or
political subdivisions to aid water pollution

. control projects--Limitations.

90.48.300 Pollution control facilities--Tax exemptions and
credits. .

90.48.364 Discharge of oil into waters of the state--
Definitions.

90.48.366 Discharge of oil into waters of the state--
Compensation schedule.

90.48.367 Discharge of oil into waters of the state--Assessment
of compensation.

90.48.368 Discharge of o0il into waters of the state--
Preassessment screening. _

90.48.369 Discharge of oil into waters of the state--Annual
report.

90.48.386 Department of natural resources leases.

90.48.390  Coastal protection fund--Established--Moneys credited

to--Use.

90.48.400 Coastal protection fund--Disbursal of moneys from.

90.48.420 Water quality standards affected by forest
practices--Department of ecology solely

RCW (11/12/97 14:25) [ 2]



responsible for water quality standards--Forest
practices regulations--Promulgation--Examination--
Enforcement procedures. :

90.48.425 Forest practices act and regulations relating to
water quality protection to be utilized to satisfy
federal water pollution act.

90.48.430 Watershed restoration projects--Approval process--
Waiver of public review.

90.48.445 Aquatic noxious weed control--Water quality permits--
Definition.

-90.48.450 Discharges from agricultural activity--Consideration
to be given as to whether enforcement action would
contribute to conversion of land to
nonagricultural use--Minimize the possibility.

90.48.455 Discharge of chlorinated organics--Engineering
reports by pulp and paper mills--Permits limiting
discharge.

90.48.465 Water discharge fees.

90.48.480 Reduction of sewer overflows--Plans--Compliance

‘ schedule--Report to the legislature.

90.48.490 Sewage treatment facilities--Plans to upgrade or
construct. :

90.48.495 Water conservation measures to be considered in sewer

: plans.

90.48.500 Pollution Disclosure Act of 1971.

90.48.520 Review of oOperations before issuance or renewal of
wastewater discharge permits--Incorporation of
permit conditions. - ’

90.48.900 Severability--1945 ¢ 216.

90.48.901 Severability--1967 ¢ 13.

90.48.902 Severability--1970 ex.s. c 88.

90.48.903 Severability--1971 ex.s. ¢ 180.

90.48.904 Severability--1989 c 262.

90.48.906 Short title--1971 ex.s. c 180.

NOTES:

County water and sewerage systems, approval of the department of
social and health services and the department of ecology: RCW
36.94.100.

Domestic waste treatment plants--Certification and regulation of
operators: Chapter 70.95B RCW.

Ecology, department of, powers, duties, and functions: RCW
43.21A.060.

Environmental certification programs--Fees--Rules--Liability: RCW
43.21A.175. :

0il and hazardous substance spill prevention and response: Chapter
90.56 RCW.

0il tankers on Puget Sound, restrictions, etc.: RCW 88.16.170

through 88.16.190.

Shellfish, sanitary control: RCW 69.30.130.
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Washington clean air act: -Chapter 70.94 RCW.

Water-sewer district powers as to mutual systems, approval of
exercise by pollution control commission: RCW 57.08.065.

Water  pollution control facilities, tax exemptions and credits:
Chapter 82.34 RCW.

RCW 90.48.010 Policy enunciated. It is declared to be the
public policy of the state of Washington to maintain the highest
possible standards to insure the purity of all waters of the state
consistent with public health and public enjoyment thereof, the
propagation and protection of wild life, birds, game, fish and
other aquatic life, and the industrial development of the state,
and to that end require the use of all known available and
reasonable methods by industries and others to prevent and control
the pollution of the waters of the state of Washington. Consistent
with this policy, the state of Washington will exercise its powers,
as fully and as effectively as possible, to retain and secure high
quality for all waters of the state. The state of Washington in
recognition of the federal government's interest in the quality of
the navigable waters of the United States, of which certain
portions thereof are within the jurisdictional 1limits of this
state, proclaims a public policy of working cooperatively with the
federal government in a joint effort to extinguish the sources of
watexr quality degradation, while at the same time preserving and
vigorously exercising state powers to insure that present and
future standards of water quality within the state shall be
determined by the citizenry, through and by the efforts of state
government, of the state of Washington. [1973 ¢ 155 § 1; 1945 c
216 § 1; Rem. Supp. 1945 § 10964a.]

RCW 90.48.020 Definitions. Whenever the word "person" is
used in this chapter, it shall be construed to include any
political subdivision, government agency, municipality, industry,
public or private corporation, copartnership, association, firm,
individual or any other entity whatsoever.

Wherever the words "waters of the state" shall be used in this
chapter, they shall be construed to include lakes, rivers, ponds,
streams, inland waters, underground waters, salt waters and all
other surface waters and watercourses within the jurisdiction of
the state of Washington.

Whenever the word "pollution" is used in this chapter, it
shall be construed to mean such contamination, or other alteration
of the physical, chemical or biological properties, of any waters
of the state, including change in temperature, taste, color,
turbidity, or odor of the waters, or such discharge of any liguid,
gaseous, solid, radioactive, or other substance into any waters of
the state as will or is likely to create a nuisance or render such
waters harmful, detrimental or injurious to the public health,
safety or welfare, or to domestic, commercial, industrial,
agricultural, recreational, or other legitimate beneficial uses, or
to livestock, wild animals, birds, fish or other aquatic life.

Wherever the word "department" is used in this chapter it
shall mean the department of ecology. '

RCW (11/12/97 14:25) [ 4]



Whenever the word "director" is used in this chapter it shall
mean the director of ecology.

Whenever the words "aquatic noxious weed" are used in this
chapter, they have the meaning prescribed under RCW 17.26.020.
[1995 ¢ 255 § 7; 1987 ¢ 109 § 122; 1967 < 13 § 1; 1945 c 216 § 2;
Rem. Supp. 1945 § 10964b.]

NOTES :

Severability--Effective date--1995 ¢ 255: See RCW 17.26.900
and 17.26.901. '

Purpose--Short title--Construction--Rules--Severability--
Captions--1987 c 109: See notes following RCW 43.21B.001.

RCW 90.48.030 Jurisdiction of department. The department
shall have the jurisdiction to control and prevent the pollution of
streams, lakes,; rivers, ponds, inland waters, salt waters, water
courses, and other surface and underground waters of the state of
Washington. (1987 ¢ 109 § 123; 1945 c 216 § 10; Rem. Supp. 1945 §
1096473, FORMER PART OF SECTION: 1945 c 216 § 11; Rem. Supp. 1945
§ 10964k, now codified as RCW 90.48.035.]

NOTES:

Purpose--Short title--Construction--Rules--Severability--
Captions--1987 ¢ 109: See notes following RCW 43.21B.001.

Powers, duties, and functions transferred to department of ecology:
RCW 43.21A.060.

RCW 90.48.035 Rule-making authority. The department shall
have the authority to, and shall promulgate, amend, or rescind such
rules and regulations as it shall deem necessary to carry out the
provisions of this chapter, including but not limited to rules and
regulations relating to standards of quality for waters of the
state and for substances discharged therein in order to maintain
the highest possible standards of all waters of the state in
accordance with the public policy as declared in RCW 50.48.010.
[1987 ¢ 109 §.124; 1970 ex.s. ¢ 88 § 11; 1967 ¢ 13 § 6; 1945 c 216
§ 11; Rem. Supp. 1945 § 10964k. Formerly RCW 90.48.030, part.]

NOTES:

Purposge--Short title--Construction--Rules--~Severability--
Captions--1987 ¢ 109: " See notes following RCW 43.21B.001.

RCW 90.48.037 BAuthority of department to bring enforcement
actions. The department, with the assistance of the attorney
general, 1s authorized to bring any appropriate action at law or in
equity, including action for injunctive relief, in the name of the
people of the state of Washington as may be necessary to carry out
the provisions of this chapter or chapter 90.56 RCW. [1991 ¢ 200
§ 1102; 1987 c 109 § 125; 1967 c 13 § 7.1

RCW (11/12/97 14:25) [ 51



NOTES: . .

Effective dates-~-Severability--1991 ¢ 200: See RCW 90.56.501
and 90.56.904. '

Purpose--Short title--Construction--Rules--Severability--
Captions--1987 ¢ 109: See notes following RCW 43.21B.001.

RCW 90.48.039 Hazardous substance remedial actions--
Procedural requirements not applicable. The procedural
requirements of this chapter shall not apply to any person
conducting a remedial action at a facility pursuant to a consent
decree, order, or agreed order issued pursuant to chapter 70.105D
RCW, or to the department of ecology when it conducts a remedial
action under chapter 70.105D RCW. The department of ecology shall
ensure compliance with the substantive requirements of this chapter
through the consent decree, order, or agreed order issued pursuant
to chapter 70.105D RCW, or during the department-conducted remedial
action, through the procedures developed by the department pursuant
to RCW 70.105D.090. (1994 c 257 § 19.]

NOTES:

Severability--1994 ¢ 257: See note following RCW 36.70A.270.

RCW 90.48.045 Environmental excellence program agreements--
Effect on chapter. Notwithstanding any other provision of law, any
legal requirement under this chapter, including any standard,
limitation, rule, or order is superseded and replaced in accordance
with the terms and provisions of an environmental excellence

program agreement, entered into under chapter 43.21K RCW. (1997 c
381 § 26.] .
NOTES:

Purpose--1997 ¢ 381l: See RCW 43.21K.005.

RCW 90.48.080 Discharge of polluting matter in waters
prohibited. It shall be unlawful for any person to throw, drain,
run, or otherwise discharge into any of the waters of this state,
or to cause, permit or suffer to be thrown, run, drained, allowed
to seep or otherwise discharged into such waters any organic or
inorganic matter that shall cause or tend to cause pollution of
such waters according to the determination of the department, as
provided for in this chapter. (1987 ¢ 109 § 126; 1967 c 13 § 8;
1945 ¢ 216 § 14; Rem. Supp. 1945 § 10964n.]

NOTES:

Purpose-~-Short title--Construction--Rules--Severability--
Captions--1987 c 109: See notes following RCW 43.21B.001.

RCW 90.48.090 Right of entry--Special iﬁspection requirements

for metals mining and milling operations. The department or its

RCW (11/12/97 14:25) [ 6 1]



duly appointed agent shall have the right to &nter at all
reasonable times in or upon any property, public or private, for
the purpose of inspecting and investigating conditions relating to
the pollution of or the possible pollution of any of the waters of
- this state. :

The department shall have special inspection requirements for
metals mining and milling operations regulated under chapter 232,
Laws of 1994. The department shall inspect these mining and
‘milling operations at least quarterly in order to ensure compliance
with the intent and any permit issued pursuant to this chapter.
The department shall conduct additional inspections as needed
during the construction phase of these mining operations in order
to ensure compliance with this chapter. (1994 c 232 § 21; 1987 ¢
109 8 127; 1945 c 216 § 15; Rem. Supp. 1945 § 10S5640.]

NOTES :
Severability--1994 ¢ 232: See RCW 78.56.900.

Effective date--1994 ¢ 232 §§ 6-8 and 18-22: See RCW
78.56.902.

Purpose-~-Short title--Construction--Rules--Severability--
Captions--1987 c 109: See notes following RCW 43.21B.001.

RCW 90.48.095 Authority of department to compel attendance
and testimony of witnesses, production of books and papers--
Contempt proceedings to enforce--Fees. In carrying out the
purposes of this chapter or chapter 50.56 RCW the department shall,
in conjunction with either the adoption of rules, consideration of
an application for a waste discharge permit or the termination or
modification of such permit, or proceedings in adjudicative
hearings, have the authority to issue process and subpoena
witnesses effective throughout the state on its own behalf or that
of an interested party, compel their attendance, administer oaths,
take the testimony of any person under oath and, in connection
therewith require the production for examination of any books or
papers relating to the matter under consideration by the
.department. In case of disobedience on the part of any person to
comply with any subpoena issued by the department, or on the
refusal of any witness to testify to any matters regarding which he
may be lawfully interrogated, it shall be the duty of the superior
court of any county, or of the judge thereof, on application of the
department, to compel obedience by proceedings for contempt, as in
the case of disobedience of the requirements of a subpoena issued
from such court or a refusal to testify therein. In connection
with the authority granted under this section no witness or other
person shall be required to divulge trade secrets or secret
processes. Persons responding to a subpoena as provided herein
shall be entitled to fees as are witnesses in superior court.
[1991 ¢ 200 § 1103; 1987 c 109 § 128; 1967 ¢ 13 § 9.1

NQOTES:
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Effective dates--Severability--1991 c 200: See RCW 90.56.901
and 90.56.904.

Purpose--Short title--Construction--Rules--Severability--
Captions--1987 c 109: See notes following RCW 43.21B.001.

RCW 90.48.100 Request for assistance. The department shall
have the right to regquest and receive the assistance of any
‘educational institution or state agency when it is deemed necessary
by the department to carry out the provisions of this chapter or
chapter 90.56 RCW. [1991 ¢ 200 § 1104; 1987 c 109 § 129; 1945 c
216 § 16; Rem. Supp. 1945 § 10964p.]

NOTES:

Effective dates--Severability--1991 c 200: See RCW 90.56.901
and 90.56.904.

Purpose--Short title--Construction--Rules--Severability--
Captions--1987 ¢ 109: See notes following RCW 43.21B.001.

RCW 90.48.110 Plans and proposed methods of operation and
maintenance of sewerage or disposal systems to be submitted to
department--Exceptions. (1) Except under subsection (2) of this
section, all engineering reports, plans, and specifications for the
construction of new sewerage systems, sewage treatment or disposal
plants or systems, or for improvements or extensions to existing
sewerage systems or sewage treatment or disposal plants, and the
proposed method of future operation and maintenance of said
facility or facilities, shall be submitted to and be approved by
the department, before construction thereof may begin. No approval
shall be given until the department is satisfied that said plans
and specifications and the methods of operation and maintenance
submitted are adequate to protect the quality of the state's waters
as provided for in this chapter.

(2) To promote efficiency 1in service delivery and
intergovernmental cooperation in protecting the quality of the
state's waters, the department may delegate the authority for
review and approval of engineering ©reports, plans, and
specifications for the construction of new sewerage systems, sewage
treatment or disposal plants or systems, or for improvements or
extensions to existing sewerage system or sewage treatment or
disposal plants, and the proposed method of future operations and
maintenance of said facility or facilities and - industrial
pretreatment systems, to local units of government requesting such
delegation and meeting criteria established by the department.
[1994 c 118 § 1; 1987 ¢ 109 § 130; 1967 c 13 § 10; 1945 c 216 § 17;
Rem. Supp. 1945 § 10964qg.]

NOTES :

Purpose--Short title--Construction--Rules--Severability--
Captions--1987 ¢ 109: See notes following RCW 43.21B.001.

RCW (11/12/97 14:25) [ 8]



RCW 90.48.112 Plan evaluation--Consideration’ of reclaimed
water. The evaluation of any plans submitted under RCW 90.48.110
must include consideration of opportunities for the use of
reclaimed water as defined in RCW 90.46.010. [1997 ¢ 444 § 9.]

NOTES:

Severability--1997 c 444: See note following RCW 90.46.010.

RCW 90.48.120 Notice of department's determination that
violation has or will occur--Report to department of compliance
with determination--Order or directive to be issued--Notice. (1)
Whenever, in the opinion of the department, any person shall
violate or creates a substantial potential to violate the
provisions of this chapter or chapter 90.56 RCW, or fails to
control the polluting content of waste discharged or to be
discharged into any waters of the state, the department shall
notify such person of its determination by registered mail. Such
determination shall not constitute an order or directive under RCW
43.21B.310. Within thirty days from the receipt of notice of such
determination, such person shall file with the department a full
report stating what steps have been and are being taken to control
such waste or pollution or to otherwise comply with the
determination of the department. Whereupon the department shall
issue such order or directive as it deems appropriate under the
circumstances, and shall notify such person thereof by registered
mail.

(2) Whenever the department deems immediate action is
necessary to accomplish the purposes of this chapter or chapter
90.56 RCW, it may issue such order or directive, as appropriate
under the circumstances, without £first issuing a notice or
determination pursuant to subsection (1) of this section. An order
or directive issued pursuant to this subsection shall be served by
registered mail or personally upon any person to whom it is
directed. [1992 ¢ 73 § 25; 1987 c 109 § 131; 1985 ¢ 315 § 3; 1973
c 155 § 2; 1967 ¢ 13 § 11; 1945 c¢ 216 § 18; Rem. Supp. 1945 §
10964r.]

NOTES :

Effective dates--Severability--1992 c 73: See RCW 82.23B.902
and 90.56.905.

Purpose--Short title--Construction--Rules--Severability--
Captions--1987 ¢ 109: See notes following RCW 43.21B.001.

Appeal of orders under RCW 90.48.120(2): RCW 43.21B.310.

RCW 90.48.140 Penalty. Any person found guilty of willfully
violating any of the provisions of this chapter or chapter 90.56
RCW, or any final written orders or directive of the department or
a court in pursuance thereof shall be deemed guilty of a crime, and
upon conviction thereof shall be punished by a fine of up to ten
thousand dollars and costs of prosecution, or by imprisonment in
the county jail for not more than one year, or by both such fine
and imprisonment in the discretion of the court. Each day upon

RCW (11/12/97 14:25) [ 9]



which a willful violation of the provisions of this chapter or
chapter 90.56 RCW occurs may be deemed a separate and additional
violation. [1992 ¢ 73 § 26; 1973 c 155 § 8; 1945 c 216 § 20; Rem.
Supp. 1945 § 10964t.]

NOTES:

Effective dates--Severability--1992 ¢ 73: See RCW 82.23B.902
and 90.56.905.

RCW 50.48.142 Violations--Liability in damages for injury or
death of fish, animals, vegetation--Action to recover. (1) Any
person who: ‘ _

(a) (i) Violates any of the provisions of this chapter or
chapter 90.56 RCW;

(1i) Fails to perform any duty imposed by this chapter or
chapter 90.56 RCW; -

(1ii) Violates an order or other determination of the
department or the director made pursuant to the provisions of this
chapter or chapter 90.56 RCW; ,

(iv) Violates the conditions of a waste discharge permit
issued pursuant to RCW 90.48.160; or

(v) ‘Otherwise causes a reduction in the quality of the state's
waters below the standards set by the department or, if no
standards have been set, causes significant degradation of water
quality, thereby damaging the same; and :

(b) Causes the death of, or injury to, fish, animals,
vegetation, or other resources of the state;
shall be liable to pay the state and affected counties and cities
damages in an amount determined pursuant to RCW 90.48.367.

(2) No action shall be authorized under this section against
any person operating in compliance with the conditions of a waste
discharge permit issued pursuant to RCW 90.48.160. [1991 c 200 §
810; 1989 ¢ 262 § 2; 1988 c 36 § 69; 1987 c 109 § 132; 1985 c 316
§ 6; 1970 ex.s. c 88 § 12; 1967 ex.s. c 139 § 13.]

NOTES:

Effective dates--Severability--1991 ¢ 200: See RCW 90.56.901
and 90.56.904.

Findings--1989 ¢ 262: "The legislature finds that there is
confusion regarding the measure of damages authorized under RCW
90.48.142. The intent of this act is to clarify existing law on
the measure of damages authorized undexr RCW 90.48.142, not to
change the law." [1989 c 262 § 1.] "This act" consists of the
1989 c 262 amendments to RCW 90.48.142, 90.48.390, and 90.48.400.

Purpose--Short title--Construction--Rules--Severability--
Captions--1987 ¢ 109: See notes following RCW 43.21B.001.

Severability--1967 ex.s. ¢ 139: See RCW 82.34.900.
RCW 90.48.144 Violations--Civil penalty--Procedure. Except
as provided in RCW 43.05.060 through 43.05.080 and 43.05.150, every

person who: :
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(1) Violates the terms or conditions of a waste discharge
permit issued pursuant to RCW 90.48.180 or 90.48.260 through
90.48.262, or

(2) Conducts a commercial or industrial operation or other
reint source discharge operation without a waste discharge permit
as required by RCW 90.48.160 or 90.48.260 through 90.48.262, or

‘ (3) Violates the provisions of RCW 90.48.080, or other
sections of this chapter or chapter 90.56 RCW or rules or orders
adopted or issued pursuant to either of those chapters, shall
incur, in addition to -any other penalty as provided by law, a
penalty in an amount of up to ten thousand dollars a day for every
such violation. Each and every such violation shall be a separate
- and distinct offense, and in case of a continuing violation, every
day's continuance shall be and be deemed to be a separate and
distinct violation. Every act of commission or omission which
‘procures, alds or abets in the violation shall be considered a
violation under the provisions of this section and subject to the
penalty herein provided for. The penalty amount shall be sget in
consideration of the previous history of the violator and the
severity of the violation's impact on public health and/or the
environment in addition to other relevant factors. The penalty
herein provided for shall be imposed pursuant to the procedures set
forth in RCW 43.21B.300. [1995 ¢ 403 § 636; 1992 c 73 § 27; 1987
c 109 § 17; 1985 ¢ 316 § 2; 1973 ¢ 155 § 9; 1570 ex.s. < 88 § 13;
1967 ex.s. ¢ 139 § 14.] '

NOTES:

Findings--Short title--Intent--1995 c¢ 403: See note following
RCW 34.05.328.

Part headings not law--Severability--1995 c 403: See RCW
43.05.903 and 43.05.904.

Effective dateg--Severability--1992 ¢ 73: See RCW 82.23B.9202
and 90.56.905. '

Purpose--Short title--Conétruction——Rules--Severability--
Captions--1987 ¢ 109: See notes following RCW 43.21B.001.

Severability--1967 ex.s. c 139: See RCW 82.34.900.

RCW 90.48.150 Construction of chapter. This chapter shall
not be construed as repealing any of the laws governing the
pollution of the waters of the state, but shall be held and
construed as ancillary to and supplementing the same and an
addition to the laws now in force, except as the same may be in
direct conflict herewith. [1945 ¢ 216 § 21; Rem. Supp. 1945 §
10964u.] ‘

RCW 90.48.153 Cooperation with federal government--Federal
funds. The department is authorized to cooperate with the federal
government and to accept grants of federal funds for carrying out
the purposes of this chapter. The department is empowered to make
any application or report required by an agency of the federal
government as an incident to receiving such grants. [1987 ¢ 109 §
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133; 1949 c 58 § 1; Rem. Supp. 1949 § 10964pp. . Formerly RCW
90.48.040.1

NOTES:

Purpoée——Short title--Construction--Rules--Severability--
Captions--1987 c 109: See notes following RCW 43.21B.001.

RCW 90.48.156 Cooperation with other states and provinces--
Interstate and state-provincial projects. The department is
authorized to cooperate with appropriate agencies of neighboring
states and neighboring provinces, to enter into contracts, and make
contributions toward interstate and state-provincial projects to
carry out the purposes of this chapter and chapter 90.56 RCW.
[1991 ¢ 200 § 1105; 1987 c 109 § 134; 1949 c 58 § 2; Rem. Supp.
1549 § 10964pp-1. Formerly RCW 90.48.050.]

NOTES:

Effective dates--Severability--1991 ¢ 200: See RCW 90.56.901
and 90.56.904.

Purpose--Short title--Construction--Rules--Severability--
Captions--1987 ¢ 109: See notes following RCW 43.21B.001.

RCW 90.48.160 Waste disposal permit--Required--Exemptions.
. Any person who conducts a commercial or industrial coperation of any
type which results in the disposal of solid or liquid waste
material into the waters of the state, including commercial or
industrial operators discharging solid or liguid waste material
into sewerage systems operated by municipalities or public entities
which discharge into public waters of the state, shall procure a
permit from either the department or the *thermal power plant site
evaluation council as provided in RCW 90.48.262(2) before disposing
of such waste material: PROVIDED, That this section shall not
apply to any person discharging domestic sewage only. into a
sewerage system. 1

The department may, through the adoption of rules, eliminate
the permit requirements for disposing of wastes into publicly
operated sewerage systems for:

(1) Categories of or individual mun1c1pa11t1es or public
corporations operating sewerage systems; or

(2) Any category of waste disposer;
if the department determines such permit requirements are no longer
necessary for the effective implementation of this chapter. The
department may by rule eliminate the permit requirements for .
disposing of wastes by upland finfish rearing facilities unless a
permit is required under the federal clean water act's natiocnal
pollutant discharge elimination system. [1989 ¢ 293 § 2; 1973 ¢
155 § 3; 1967 ¢ 13 § 13; 1955 ¢ 71 § 1.]

NOTES:

RCW (11/12/97 14:25) | [ 12 ]



*Reviger's note: The "thermal power plant site evaluation
council" was redesignated the "energy facility site evaluation
council" by 1975-'76 2nd ex.s. ¢ 108.

'RCW 90.48.162 Waste disposal permits required of counties,
municipalities and public corporations. Any county or any
municipal or public corporation operating or proposing to operate
a sewerage system, including any system which collects only
domestic sewerage, which results in the disposal of waste material
into the waters of the state shall procure a permit from the
department of ecology before so disposing of such materials. This
section is intended to extend the permit system of RCW 90.48.160 to
counties and municipal or public corporations and the provisions of
RCW 90.48.170 through *90.48.210 and 90.52.040 shall be applicable
to the permit requirement imposed under this section. [1972 ex.s.
c 140 § 1.]

NOTES :

*Reviser's note: RCW 90.48.210 was repealed by 1987 c 109 §
-159. ‘ o

RCW 90.48.165  Waste disposal permits required of counties,
municipalities and public corporations--Cities, towns or municipal
corporations may be granted authority to issue permits--
Revocation--Termination of permits. Any city, town or municipal
corporation operating a sewerage system including treatment
facilities may be granted authority by the department to issue
permits for the discharge of wastes to such system provided the
department ascertains to its satisfaction that the sewerage system
and the inspection and control program operated and conducted by
the city, town or municipal corporation will protect the public
interest in the quality of the state's waters as provided for in
this chapter. Such authority may be granted by the department upon
application by the city, town or municipal corporation and may be
revoked by the department if it determines that such city, town, or
municipal corporation is not, thereafter, operated and conducted in
a manner to protect the public interest. Persons holding municipal
permits to discharge into sewerage systems operated by a municipal
corporation authorized by this section to issue such permits shall
not be required to secure a waste discharge permit provided for in
RCW 90.48.160 as to the wastes discharged into such sewerage
systems. Authority granted by the department to cities, towns, or
municipal corporations to issue permits under this section shall be
in addition to any authority or power now or hereafter granted by
law to cities, towns and municipal corporations for the regulation
of discharges into sewerage systems operated by such cities, towns,
or municipal corporations. Permits issued under this section shall
automatically terminate i1f the authority to issue the same is
revoked by the department. [1987 ¢ 109 § 135; 1967 c 13 § 14.]

NOTES :
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Purpose--Short title~~Construction--Rules--Severability--
Captions--1987 ¢ 109: See notes following RCW 43.21BE.001.

RCW 90.48.170 Waste disposal permits required of counties,
municipalities and public corporations--Application--Notice as to
new operation or increase in volume--Investigation--Notice to other
state departments. Applications for permits shall be made on forms
prescribed by the department and shall contain the name and address
of the applicant, a description of the applicant's operations, the
gquantity and type of waste material sought to be disposed of, the
proposed method of disposal, and any other relevant information
deemed necessary by the department. Application for permits shall
be made at least sixty days prior to commencement of any proposed
discharge or permit expiration date, whichever is applicable. Upon
receipt of a proper application relating to a new operation, or an
operation previously under permit for which an increase in volume
of wastes or change in character of effluent is requested over that
previously authorized, the department shall instruct the applicant
to publish notices thereof by such means and within such time as
the department shall prescribe. The department shall require that
the notice so prescribed shall be published twice in a newspaper of
general circulation within the county in which the disposal of
waste material is proposed to be made and in such other appropriate
information media as the department may direct. Said notice shall
include a statement that any person desiring to present his or her
views to the department with regard to said application may do so
in writing to the department, or any person interested in the
department's action. on an application for a permit, may submit his
or her views or notify the department of his or her interest within
thirty days of the last date of publication of notice. Such
notification or submission of views to the department shall entitle
said persons to a copy of the action taken on the application.
Upon receipt by the department of an application, it shall
immediately send notice thereof containing pertinent information to
the director of fish and wildlife and to the secretary of social
and health services. When an application complying with the
provisions of this chapter and the rules and regulations of the
department has been filed with the department, it shall be its duty
to investigate the application, and determine whether the use of
public waters for waste disposal as proposed will pollute the same
in violation of the public policy of the state. [1994 c 264 § 91;
1988 ¢ 36 § 70; 1987 ¢ 109 § 136; 1967 ¢ 13 § 15; 1955 ¢ 71 § 2.]

NOTES:

Purpose--Short title-~Construction--Rules--Severability--
Captions--1987 c 109: See notes following RCW 43.21B.001.

RCW 50.48.180 Waste disposal permits required of counties,
municipalities and public corporations--Issuance~-Conditions--
Duration. The department shall issue a permit unless it finds that
the disposal of waste material as proposed in the application will
pollute the waters of the state in violation of the public policy
‘declared in RCW 90.48.010. The department shall have authority to
specify conditions necessary to avoid such pollution in each permit
under which waste material may be disposed of by the permittee.
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Permits may be temporary or permanent but shall not be wvalid for
more than five years from date of issuance. (1987 ¢ 10% § 137;
1967 ¢ 13 § 16; 1955 ¢ 71 § 3.] :

NOTES:

Purpose--Short . title--Construction--Rules--Severability--
Captions--1987 c 109: See notes following RCW 43.21B.001.

.RCW 90.48.190 Waste disposal permits required of counties,
municipalities and public corporations--Termination--Grounds. A
permit shall be subject to termination upon thirty days' notice in
writing if the department finds:

(1) That it was procured by misrepresentation of any material
fact or by lack of full disclosure in the application;

(2) That there has been a violation of the conditions thereof;

(3) That a material change in gquantity or type of waste
disposal exists. [1987 ¢ 109 § 138; 1967 ¢ 13 § 17; 1955 ¢ 71 § 4.
(1987 3rd ex.s. c 2 § 43 repealed by 1989 c 2 § 24, effective March
1, 1989.)]1

NOTES:

: Purpose--Short title--Construction--Rules--Severability--
Captiong--1987 ¢ 109: See notes following RCW 43.21B.001.

RCW 90.48.195 Waste disposal permits required of counties,
municipalities and publiec corporations--Modification or additional
conditions may be ordered. In the event that a material change in
‘the condition of the state waters occurs the department may, by
appropriate order, modify permit conditions or specify additional
conditions in permits previously issued. [1987 ¢ 109 § 139; 1967
c 13 § 18.]

NOTES:

Purpose--Short title--Construction--Rules--Severability--
Captions--1987 ¢ 109: See notes following RCW 43.21B.001.

RCW 90.48.200 Waste disposal permits required of counties,
municipalities and public corporations--Nonaction upon
application--Temporary permit--Duration. In the event of failure
of the department to act upon an application within sixty days
after it has been filed the applicant shall be deemed to have
. received a temporary permit. Sald permit shall authorize the
applicant to discharge wastes into waters of the state as requested
in its application only until such time as the department shall
have taken action upon said application. [1987 ¢ 109 § 140; 1967
c 13 § 19; 1955 ¢ 71 § 5.] '

NOTES:
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Purpose--Short title--Construction--Rules--Severability--
Captions--1987 ¢ 109: See notes following RCW 43.21B.001.

RCW 90.48.215 TUpland finfish facilities--Waste discharge
standards--Waste disposal permit. (1) The following definition
shall apply to this section: "Upland finfish hatching and rearing
facilities" means those facilities not located within waters of the
state where finfish are hatched, fed, nurtured, held, maintained,
or reared to reach the size of release or for market sale. This
shall include fish hatcheries, rearing ponds, spawning channels,
and other similarly constructed or fabricated public or private
facilities. :

(2) Not later than September 30, 1989, the department shall
adopt standards pursuant to chapter 34.05 RCW for waste discharges
from wupland finfish hatching and rearing facilities. In
establishing these standards, the department shall incorporate, to
the extent applicable, studies conducted by the United States
environmental protection agency on finfish rearing facilities and
other relevant information. The department shall also issue a
general permit as authorized by the federal clean water act, 33
U.S.C. 1251 et seq., or RCW 90.48.160 by September 30, 1983, for
upland finfish hatching and rearing facilities. The department
shall approve or deny applications for coverage under the general
permit for upland finfish hatching and rearing facilities within
one hundred eighty days from the date of application, unless a
longer time 1is required to satisfy @ public participation
requirements in the permit process in accordance with applicable
rules, or compliance with the requirements of the state
environmental policy act under chapter 43.21C RCW. The department
shall notify applicants for coverage by a general permit as soon as
it determines that a proposed discharge meets or fails to comply
with the standards or general permit conditions set forth pursuant
to this section, or that a time period longer than one hundred
eighty days 1is necessary to satisfy public participation
requirements or the state environmental policy act. (1989 c 293 §
1.]

RCW 90.48.220 Marine finfish rearing facilities--Waste
discharge standards--Discharge permit applications--Exemption. (1)
For the purposes of this section '"marine £finfish rearing
facilities" means those private and public facilities located
within the salt water of the state where finfish are fed, nurtured,
held, maintained, or reared to reach the size of release or for
market sale. ;

(2) Not later than October 31, 1994, the department shall
adopt c¢riteria under chapter 34.05 RCW for allowable sediment
impacts from organic enrichment due to marine finfish rearing
facilities.

(3) Not later than June 30, 1995, the department shall adopt
standards under chapter 34.05 RCW for waste discharges from marine
finfish rearing facilities. 1In establishing these standards, the
department shall review and incorporate, to the extent possible,
studies conducted by state and federal agencies on waste discharges
from marine finfish rearing facilities, and any reports and other
materials prepared by technical committees on waste discharges from
marine finfish rearing facilities. The department shall approve or
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deny discharge permit applications for marine finfish rearing
facilities within one hundred eighty days from the date of
application, unless a longer time is required to satisfy public
participation requirements in the permit process in accordance with
applicable rules, or compliance with the requirements of the state
environmental pclicy act under chapter 43.21C RCW. The department
shall notify applicants as soon as it determines that a proposed
discharge meets or fails to comply with the standards adopted
pursuant to this section, or if a time period longer than one
hundred eighty days is necessary to satisfy public participation
requlrements of the state environmental policy act.

(4) The department may adopt rules to exempt marine finfish
rearing facilities not requiring national pollutant discharge
elimination system permits under the federal water pollution
control act from the discharge permit requirement. [1993 ¢ 296 §
1.]

RCW 90.48.230 Application of administrative procedure law to
rule making and adjudicative proceedings. The provisions of
chapter 34.05 RCW, the Administrative Procedure Act, apply to all
rule making and adjudicative proceedings authorized by or arising
under the provisions of this chapter. {1989 c 175 § 181; 1967 c 13
§ 21.]

NOTES:

Effective date--1989 c 175: See note following RCW 34.05.010.

RCW 90.48.240 Water pollution orders for conditions requiring
immediate action--Appeal. Notwithstanding any other provisions of
this chapter or chapter 90.56 RCW, whenever it appears to the
director that water quality conditions exist which require
immediate action to protect the public health or welfare, or that
a person required by RCW 90.48.160 to obtain a waste discharge
permit prior to discharge is discharging without the same, or that
a person conducting an operation which is subject to a permit
issued pursuant to RCW 90.48.160 conducts the same in violation of
the terms of said permit, causing water quality conditions to exist
which require immediate action to protect the public health or
welfare, the director may issue a written order to the person or
persons responsible without prior notice or hearing, directing and
affording the person or persons responsible the alternative of
either (1) immediately discontinuing or modifying the discharge
into the waters of the state, or (2) appearing before the
department at the time and place specified in said written order
for the purpose of providing to the department information
pertaining to the violations and conditions alleged in said written
order. The responsible person or persons shall be afforded not
less than twenty-four hours notice of such an information meeting.
If following such a meeting the department determines that water
quality conditions exist which require immediate action as
described herein, the department may issue a written order
requiring immediate discontinuance or modification of the discharge
into the waters of the state. In the event an order is not
immediately complied with the attorney general, upon request of the
department, shall seek and obtain an order of the superior court of
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the county in which the violation took place directing compliance
with the order of the department. Such an crder is appealable
pursuant to RCW 43.21B.310. [1991 ¢ 200 § 1106; 1987 ¢ 109 § 15;
1967 ¢ 13 § 22.]

NOTES:

Effective dates--Severab111ty--1991 c 200. See RCW 90.56.901
and 90. 56 904.

Purpose--Short- title--Construction--Rules--Severability--
Captions--1987 ¢ 109: See notes following RCW 43.21B.001.

RCW 50.48.250 Agreements or contracts to monitor waters and
effluent discharge. The department is authorized to make
agreements and enter into such contracts as are appropriate to
carry out a program of monitoring the condition of the waters of
the state and the effluent discharged therein, including contracts
to monitor effluent discharged into public waters when such
monitoring is required by the terms of a waste discharge permit or
as part of the approval of a sewerage system, 1f adequate
compensation is provided to the department as a term of the
contract. [1987 c 109 § 141; 1967 c 13 § 23.]

NOTES :

Purpose--Short title--Construction--Rules--Severability--
Captions--1987 ¢ 109: See notes following RCW 43.21B.001.

RCW 90.48.260 Federal clean water act--Department designated
as state agency, authority--Powers, duties and functions. The
department of ecology is hereby designated as the State Water
Pollution Control Agency for all purposes of the federal clean
water act as it exists on February 4, 1987, and is hereby
authorized to participate fully in the programs of the act as well
as to take all action necessary toc secure to the state the benefits
and to meet the requirements of that act. With regard to the
- national estuary program established by section 320 of that act,
the department shall exercise its responsibility jointly with the
*Puget Sound water quality authority. The powers granted herein
include, among others, and notwithstanding any other provisions of
chapter 90.48 RCW or otherwise, the following:

(1) Complete authority to establish and administer a
comprehensive state point source waste discharge or pollution
discharge elimination permit program which will enable the
department to qualify for full participation in any national waste
discharge or pollution discharge elimination permit system and will
allow the department to be the sole agency issuing permits required
by such national system operating in the state of Washington
subject to the provisions of RCW 90.48.262(2). Program elements
authorized herein may include, but are not limited to: {(a)
Effluent treatment and limitation requirements together with timing
requirements related thereto; (b) applicable receiving water
quality standards requirements; (c) requirements of standards of
performance for new sources; (d) pretreatment requirements; (e)
termination and modification of permits for cause; (f) requirements
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for public notices and opportunities for public -hearings; (g)
appropriate relationships with the secretary of the army in the
administration of his responsibilities which relate to anchorage
and navigation, with the administrator of the environmental
protection agency in the performance of his duties, and with other
governmental officials under the federal clean water act; (h)
requirements for inspection, monitoring, entry, and reporting; (i)
enforcement of the program through penalties, emergency powers, and
criminal sanctions; (j) a continuing planning process; and (k) user
charges.

(2) The power to establish and administer state programs in a
manner which will insure the procurement of moneys, whether in the
form of grants, loans, or otherwise; to assist in the construction,
operation, and maintenance of various water pollution control
facilities and works; and the administering of various state water
pollution control management, regulatory, and enforcement programs.

(3) The power to develop and implement appropriate programs
pertaining to c¢ontinuing planning processes, area-wide waste
treatment management plans, and basin planning.

The governor shall have authority to perform those actions
required of him or her by the federal clean water act. [1988 ¢ 220
§ 1; 1983 ¢ 270§ 1; 1972 ex.s. ¢ 267 § 1; 1973 c 155 § 4; 1967 c
13 § 24.]

NOTES:

*Reviser's note: The Puget Sound water quality authority and
its powers and duties, pursuant to the Sunset Act, chapter 43.131
RCW, were terminated June 30, 1995, and repealed June 320, 1996.
See 19590 ¢ 115 §§% 11 and 12. Powers, duties, and functions of the
Puget Sound water quality authority pertaining to cleanup and
protection of Puget Sound transferred to the Puget Sound action
team by 1996 <¢ 138 § 11. See RCW 90.71.903.

Severability--1983 ¢ 270: "If any provision of this act or
its application to any person or circumstance is held invalid, the
remainder of the act or the application of the provision to other
persons or circumstances is not affected." {1983 ¢ 270 § 5.1

RCW 90.48.261 Exercise of powers under RCW 90.48.260--Aquatic
resource mitigation. When exercising its powers under RCW
90.48.260, the department shall, at the request of the project
proponent, follow the guidance contained in RCW 90.74.005 through
90.74.030. [1997 ¢ 424 § 7.]

RCW 90.48.262 Implementation of RCW 90.48.260--Permits for
energy facilities--Rules and procedures. (1) The powers
established under RCW 90.48.260 shall be implemented by the
department through the adoption of rules in every appropriate
situation. The permit program authorized under RCW 90.48.260(1)
.shall constitute a continuation of the established permit program
of RCW 90.48.160 and other applicable sections within chapter 90.48

. RCW. The appropriate modifications as authorized in *this 1973
amendatory act are designed to avoid duplication and other wasteful
practices and to insure that the state permit program contains all
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required elements of and is compatible with the requirements of any
national permit system.

(2) Permits for energy facilities subject to chapter 80.50 RCW
shall be issued by the energy facility site evaluation council:
PROVIDED, That ‘such permits shall become effective only if the
governor approves an application for certification and executes a
certification agreement pursuant to said chapter. The council
shall have all powers necessary to establish and administer a point
source discharge permit program pertaining to such plants,
consistent with applicable receiving water ‘quality standards
established by the department, and to qualify for full
participation in any national waste discharge or pollution
discharge elimination permit system. The council and the
department shall each adopt, by rules, procedures which will
provide maximum coordination and avoid duplication between the two
agencies with respect to permits in carrying out the requirements
of *this act including, but not limited to, monitoring and
enforcement of certification agreements, and in qualifying for full
participation in any such national system. [1975-'76 2nd ex.s. ¢
108 § 41; 1973 ¢ 155 § 5.]

NOTES:

*Reviser's note: "This 1973 amendatory act" and "this act"
apparently refer to 1973 ¢ 155, which consists of this section,
amendments to RCW 50.48.010, 90.48.120, 950.48.140, 90.48.144,
90.48.160, and 90.48.260, and the repeal of RCW 90.48.070.

Severability--Effective date--1975-'76 2nd ex.s. c 108: See
notes following RCW 43.21F.010. '

RCW 90.48.264 Federal clean water act--Rules for on-gite
sewage disposal systems adjacent to marine waters. In implementing
this chapter and in participating in programs under the federal
clean water act, the department may consult with the department of
social and health services concerning standards for repair of
existing, failing on-site sewage disposal systems that are adjacent
to marine waters. By January 1, 1989, the department of social and
health services shall propose rules for adoption by the state board
of health identifying the standards for repair of existing, failing
on-site sewage disposal systems at single-family residences that
were legally occupied prior to June 9, 1988, and that are adjacent
to marine waters. The rules may specify the design, operation and
maintenance standards for such repaired systems so as to ensure
protection of the public health, attainment of state water quality-
~standards and the protection of shellfish and other . public
resources. The rules shall also provide that any proposed
discharge to marine water shall be considered only if on-site
sewage disposal systems are not feasible and that such discharges
shall meet the requirements of this chapter and department of
ecology regulations. The state board of health shall adopt such
proposed rules unless the board finds modification or rejection of
them necessary to protect the public health. [1988 ¢ 220 § 2.]

RCW 90.48.270 sSewage drainage basins--Authority of department
to delineate and establish. The department shall have authority to
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delineate and establish sewage drainage basins in the-state for the
purpose of developing and/or adopting comprehensive plans for the
control and abatement of water pollution within such basins.
Basins may include, but are not limited to, rivers and their
tributaries, streams, coastal waters, sounds, bays, lakes, and
portions or combinations thereof, as well as the lands drained
thereby. [1987 c 109 § 142; 1967 c 13 § 26.]

NOTES:

Purpose--Short title--Construction--Rules--Severability--
Captions--1987 ¢ 109: See notes following RCW 43.21B.001.

Agquifer protection areas: Chapter 36.36 RCW.

RCW 90.48.280 Sewage drainage basins--Comprehensive plans for
sewage drainage basins. The department is authorized to prepare
and/or adopt a comprehensive water pollution control and abatement
plan and to make subsequent amendments thereto, for each basin
established pursuant to RCW 90.48.270. Comprehensive plans for
sewage drainage basins may be prepared by any municipality and
submitted to the department for adoption.

Prior to adopting a comprehensive plan for any basin or any
subsequent amendment thereof the department shall hold a public
hearing thereormn. Notice of such hearing shall be given by
registered mail, together 