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ROZA IRRIGATION DISTRICT
COMPREHENSIVE WATER CONSERVATION PLAN

EXECUTIVE SUMMARY

The Roza Irrigation District is located in Central Washington,
along the eastern slopes of the Cascades Mountains in the lower
Yakima River Basin. Water 1s supplied to the basin from five
storage reservoirs. Irrigation water is diverted from the Yakima
River in the Ellensburg Canyon at the Roza Diversion Dam. The Roza
Main Canal is 94.8 miles long and ends east of Benton City. The
District serves 72,000 acres lying along the northern rim of the
lower Yakima River Basin.

Roza Irrigation District Organization

Title 87 is the statutory basis of Roza Irrigation District. The
District is also under contract with the Federal government. The
Federal Contract also stipulates many operational and
organizational characteristics of the Roza Irrigation District.
The history of Roza Irrigation District begins in the late 1800's.
Construction was completed in 1951 although service to the first
portion of the District was in 1941, Rehabilitation of facilities
officially began in 1984. The Board has approved a set of operating
procedures and policies, which is the basis for decisions made.
The Board sets assessments and in 1998 the cost is $78.00 per acre
for up to three acre feet per acre of use. Extra water costs $32.00
per acre-foot.

Land Base and Land Use

There are just over 98,000 acres within the boundaries of the Roza
Irrigation District. Using 1990 figures, an estimated 60,000 acres
were in marketable crop, 26,000 acres of land is not assessed, and
12,000 is assessed but in 19920 did not produce a marketable crop.
Land use within the District boundaries is primarily agriculture.
The District does border closely the areas of East Selah and
Terrace Heights but there is no strong trend toward annexation of
the District area to the cities.

Water Supply, Use and Rights

Roza Irrigation District presently operates under Federal Contract

14-06-W-69, which supersedes all other contracts. Water right
consists of 393,000 acre-feet per year and states monthly
scheduling for the period of March through October. It also

provides for proration in water short years. In addition to
contract water supply the 1945 Consent Decree states that “the
United States shall continue to divert available flood water from
the Yakima River and its tributaries 1in accordance with its



practice prior to the entry of this judgement, and the quantities
of such water which the parties to this judgement are entitled to
receive shall be over and above the schedules of diversions herein
above set forth.” Water supply in the Yakima River Basin averages
3.4 million acre feet per year. There is storage for 1+ million
acre feet and use is just over 2 million acre feet. Over half the
demand for the water in the basin is met by the timing of snowmelt
and precipitation. There have been 8 years of proration since the
Roza Irrigation District was constructed, due to the unfortunate
situation of insufficient storage to manage the water in the basin

{1973; 1977, 18783, 1887, 1888, 14992, 1993, =nd 1994). ©Of +these,
the worst by far was 1994, when the Roza Irrigation District
received only a 37% supply.

The Roza Irrigation District’s average use has been decreasing over
time. Presently the system operates on average at 59% efficiency.
(i.e. water diverted from stream compared to delivered to farm).
The inefficiencies are due to Main canal operational spill and
losses and lateral operational spills and losses. There 1is also
the on-farm efficiency, which is not quantitatively considered.

Present Facilities and Operation

The original system design consists of the main canal that is 94.8
miles long. The main canal has 7 wasteways for emergency purposes
and the lower 6 are also used as operational spillways. There are
also check structures in the lower half of the system, which are
operated manually. The main canal delivers water to open laterals
which have delivery boxes with weir blades to measure the water

delivered to the farms. The district delivers water to the areas
below the main canal by gravity to 45,000 acres and with 18 pumping
plants to 27,000 acres above the main canal. The Bureau of

Reclamation operates and maintains the first 11 miles of the main
canal and the Roza Irrigation District operates and maintains the
portion below 11 mile. There are 12 ditchriders that change water
orders from Monday through Friday 8:00 a.m. to 4:30 p.m. Each
ditchrider is responsible for a portion of the main canal and
laterals. A watermaster and two assistant watermasters oversee the
operation of the water delivery.

Water Needs and Adequacy of Water Supply

Projections in the changes in the cropping patterns show an
increase in orchard, grapes and hops with a decrease in mint and
other crops. The projected changes in cropping patterns will not
affect water demand. The number of acres assessed within the
District will remain fairly constant due to Federal Contract
stipulations amnd +the impact: eof urbanization will not be
significant. The District is still threatened by proration in
water short vyears. Improved system efficiencies are required to
reduce shortages in water supply.



Benefits of Preferred System of Improvements and Rehabilitation

The preferred system improvements and rehabilitation plan for the
Roza Irrigation District consist of five components: enclosed
conduit systems on gravity laterals, enclosed conduit systems on
pump laterals, canal automation and main canal gauging,
reregulation reservoirs and lining portions of the main canal.

The enclosed conduit systems consist of replacing the old concrete
delivery boxes, weir blades and open ditches or low head pipe with
PVC pipe and flow meters. The main benefit derived from enclosing
the gravity laterals and the pump laterals is the reduction of
lateral losses to virtually zero. The flowmeter is a much more
precise measurement of both flow rate and total volume of water
used, so farmers have better control of the water. The farmer is
provided with more flexibility in operation. The District has a
reduction in maintenance costs and a reduction in liability for the
open lateral and the seepage, operational spills and drains. On-
farm pumping costs are eliminated or greatly reduced. Erosion will
be minimized due to conversion to sprinkler systems and chemical
spraying along the laterals eliminated. On the pump laterals it
will also mean upgrading the pumping plants to a more flexible
pumping system.

Canal Automation consists of automating check structures along the
main canal so that a constant elevation can be maintained to the
deliveries. The District is presently conducting a study that
includes modeling the main canal to determine the best location for
the automated gates. The automation will also include gauging and
developing an overall communication system between gates and with
the District Office. The benefits of automating the main canal are
that flow fluctuations in the main canal will not cause changes in
pool elevations. The system of manually changing check boards in
the existing check structures is not dynamic enough to handle the
increases in fluctuations created by allowing the farmers the
ability 1d suilt. off, The check structures will allow the main
canal to operate at lower flows. This is especially important in
water short years.

The reregulation reservoirs are located fairly close to the main
canal and are used to dampen the fluctuations in main canal flows.
When there is excess water in the canal, they will be operated in
the storage mode. When there is a sag in the canal, water will be
released from the reservoir. Without reregulation reservoirs, the
enclosed conduit systems and canal automation would potentially
create larger operational spill. The largest reregulation reservoir
at Wasteway #5 remains unbuilt. When completed, it will be the
backbone of the modernization project. The funding of Wasteway #5
reregulation dam and reservoir are sought through YRBWEP,



The District is only lining those areas of the main canal where the
structural soundness of the system is in question due to recent
increases in seepage rate or where seepage is damaging productive
cropland or houses. It will not be a net water saving activity,
but one to preserve the present integrity of the main canal.

Time Line and Location of New Facilities

The time line for construction of the above-discussed improvement
projects the enclosed conduit system on the gravity laterals being
completed in 2003. The enclosed conduit system on the pump
laterals starting in 2004 and finishing in 2017. The main canal
automation construction began in 1993 and should finish in 2012.
Wasteway 6 reregulation reservoir was built in 1988 and Wasteway 7
reregulation reservoir was constructed in 1993, Wasteway 5 1is
tentatively planned for construction starting in 2001. Lining of
the main canal will happen during all of the rehabilitation as need
arises.

Costs of Rehabilitation

Cost estimates for the construction and operation and maintenance
of the projects, not including power; are given in 1992 dollars.
The cost of the enclosed conduit system on gravity laterals is
estimated at $15,868,000. Cost for the enclosed conduit on the
pump laterals is $25,320,000. Operation and maintenance costs are
estimated at $8.90 for the old system and $3.80 for the new system.
Canal automation is estimated to cost $4,800,000 and operation and
maintenance would start at $10,000 and when totally installed may
be as high as $90,000 a year, not including power costs. Wasteway
6 reregulation reservoir cost $870,000 to build and Wasteway 7 cost
$300,000. Wasteway 5 1is estimated to «cost $15,500,000 and
maintenance and operation $50,000 a year. Lining portions of the
main canal is estimated to cost $2,460,000. The total annual cost
for capital and operation and maintenance is estimated to be
81,796, 2906

Impacts of the Rehabilitation

Impacts of the rehabilitation projects have been broken down into
several categories, including net water savings, water management,
energy demand, socioeconomic, transfer of net water saving,
wetlands, water quality and environmental.

Average estimated net water savings are estimated to be nearly
60,000 acre-feet upon completion of the whole rehabkilitation
program. The operational efficiencies will increase from 59% to
71%. It is estimated that the enclosed conduit system on the pump
and gravity laterals will save an average of 20,798 acre-feet
annually; the main canal automation 13,866 acre-feet annually; and



the three reregulation reservoirs together will save 25,300 acre-
feet annually. Two of these reservoirs are already installed but
full potential net water savings will not be realized until all
features are completed.

Irrigation Water Management between the farmer and the District
will not change from the farmer’s perspective ncr will the process

that exists between Roza Irrigation District and the Bureau. The
changes will most likely be in the manner that the watermaster and
assistant watermasters manage the water. It is most likely that

gage readings, automated check structures on the project as well as
the status of the reregulation reservoirs will all be remotely
sensed and information will be sent to the office. Remote control
of key facilities will also be a key to the new management of the
water.

It is estimated that there will be changes in energy demand. It is
felt that the decrease in demand for on farm pumping will balance
the increase in power demand by the District. Roza Irrigation
District will however experience an increase in demand for power.
It 1is assumed that the power costs to operate the three
reregulation reservoirs will average $15,250 annually. The canal
automation and telemetry is estimated to cost $1,600 annually.

The sociceconomic impacts of the rehabilitation are summarized by
comparing the leveled cost per acre-foot at $182 with the Wymer Dam
and reservoir. Wymer Dam and Reservoir 1is another project in the
Yakima Basin that is comparable in size and net water savings. The
Wymer Dam and Reservoir's leveled cost per acre-foot is $216.59.
The employment impact analysis estimates a total of 1,784 man-years
of labor will be generated by the projects over the 35-year
construction period. Using a multiplier the jobs created in the
area will range from 14 to 68. Average additional income generated
by the project will be $3.8 million dollars annually in 1992
dollars.

Impacts of transferring net water savings to other users are not
discussed as the Yakima basin is in adjudication. There are many
decisions yet to be made during this case that may potentially
change the District's use of water from the current use. The
District is not in the position to discuss transfer of net water
savings until it is known where it stands after the case 1is
completed. The district expects to be able to discuss water savings
issue by the time YRBWEP funding contract negotiations come up.

The majority of wetlands on the District have been created from the
application of irrigation water and to some degree the seepage of
conveyance and distribution facilities. The area, which is now
Roza Irrigation District, was once desert and sagebrush with
possibly some growth in the natural drains closer to the Yakima
River that supported the large drainages such as Sulphur Creek.



The wetlands present today are created by a number of water
sources. Only some of the sources are directly related to District
operation. The lands on which these wetlands exist belong tc the
farmers. There are many other factors besides quantity of water
that affects the wetlands.

Water quality in the Yakima River Basin decreases as water moves
from the upper reaches to the lower reaches of the river. Some of
the main contributions to the poor water quality are the return
flows from agriculture, which introduce high levels of sediment to
the water. The rehabilitation projects will decrease the return
flow 1in the basin and encourage the implementation of best
management practices.

Environmental impacts are discussed in an environmental review and
were addressed through a formal SEPA process. A declaration of
non-significance was filed. Each construction project will go
through a formal SEPA process when funds for the specific project
are applied.

Financial Planning

A budget is projected out to the year of 2017 incorporating the
rehabilitation projects. Currently, the district is seeking funding
options to replace the amounts received in past years through
Referendum 38 Funds. This year, the modernization program will be
funded by water user assessments. The Roza Irrigation District has
been constructing these projects with a "pay as you go" philosophy.
The Yakima River Basin Water Enhancement Project 1is being
contemplated as the funding source for the reregulation reservoir
at Wasteway #5.

The Roza Irrigation District is committed to the Comprehensive
Water Conservation Plan, realizing that it broadly describes the
direction of the District. Details will change over time but the
broad direction and principles incorporated in this plan have been
committed to as the direction of the District. It is often hard to
commit to such long-term improvements, but to see a real overall
change in water conservation and improved water quality people must
be prepared to commit in the long term.
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1.0 ENTITY ORGANIZATION
1.1 Location

1.1.1 Figure 1.1 is a map of the Roza Irrigation District’'s location
within the Yakima River Basin and Washington State.

1.1.2 Roza Irrigation District is located in Central Washington, along the
eastern slopes of the Cascades in the lower Yakima River Basin. Water is
supplied to the basin from five storage reservoirs. Only three reservoirs
are physically capable of supplving Roza Irrigation District because the
location of the diversion dam is upstream of the Naches River confluence
with the Yakima River. Lakes Keechelus, Kachess, and Cle Elum are located
on the Upper Yakima River between Snoqualmie Pass and Cle Elum. They supply
water to Roza Irrigation District as well as other Districts. Rimrock Lake
is located on White Pass on the Tieton River, which flows to the Naches
River, which in turn flows into the Yakima. Bumping Lake is the fifth
reservolr and is located on a tributary of the Naches River. Irrigaticen
water is diverted from the Yakima River in the Ellensburg Canyon at the
Roza Diversicon Dam. The Roza Main Canal is 94.8 miles long and ends east
of Benton City. The District assesses and irrigates approximately 72,500
acres lying along the northern rim of the lower Yakima River Basin. The
main crops are orchard fruit, grapes both wine and julce, hops, nmint,
asparagus and grain crops.

1.2 Statutory Basis of Roza Irrigation District's Organization and
Cperation

The Board of Directors establishes policy and formulates rules and
regulations for operation of the District, as authorized and reguired under
Title 87, Revised Code of Washington, and in accordance with the District's
Federal Repayment Contract of which Reclamation Law is an integral part.

Title 87, Revised Code o¢f Washington, is the statutory basis for the
organization and operation of Roza Irrigation District. This State Law
covers irrigation districts in general, director diwvisions, delingquent
assessments, refunding bonds (1923 and 19529 acts), certification of bonds,
revenue bonds for water, power, drains, sewage, etc., indemnity to state
on land settlement contracts, dissolution of districts with oxr with out
bonds and insolvent districts, adjustment of irrigation, diking and
drainage district indebtedness, districts under contract with United
States, association of irrigation districts, joint control of irrigation
districts and irrigation and rehabilitation districts.

The Federal Repayment Contract between the United States of America and the
Roza Irrigation District describes many organizational and operaticnal
characteristics of the District. The following is a listing of some items
gspelled out in this contract: Scope and term of amendatory contract, works
built or to be built by the United States, District's construction charge
obligation, establishment of irrigation blocks, determination of basic
annual installments, power plant and power rates, storage and delivery of
water by the United States, proration among contracting parties, protection
of water supply, lrrigable area of the District, interim operation of the

1



project works in keeping with Federal Reclamation Laws, transferred works,
operation and maintenance of reserved works, keeping transferred works in
repalr, title of transferred works, operation and maintenance charxge levies
and assessments, reserve funds, default, computation of costs, refusal to
deliver water in case of default, penalty for delinquency in payment, all
benefits conditioned upon payment, lands for which water is furnished,
limitations on area, United States not 1liable for water shortages or
interruptions, waste, seepage and return flow waters, inspection of
transferred works, use of project facilities for miscellaneous purposes,
bocoks, records, reports, crop returns and census, overhead, inspection, and
repalr charges to be paid by the District, employment of manager,
performance of work with contributed funds, right-of-way, termination of
recordable contracis, confirmation o¢f contract, changes in District
organization, public lands subject to assessment, regulatlions and
determination against employees or applicants for employment prohibited,
contingent on appropriations or allotment of funds, assessments prohibited,
officials not to benefit.

1.3 History of Development

The following is a history of Roza Irrigation District as found in the
references, C. R. Lentz Review-1974, and the Roza Irrigation Handbock.

1865. BAn act of Territorial Legislation created Yakima County, which was
then comprised of Kittitas, Yakima, Bentcon and Klickitat counties.

February 4,1886. The Washington Territory Act discussed regulation of
irrigation and water rights in Yakima and Kittitas Counties.

1889. Washington officially achieved statehood.

1909-1933. Six reservolirs were bullt on the Yakima River Basin.

1905. Benton County was officially formed.

March 4,1904. Power of eminent domain for irrigation districts was granted.
1882 & 1906. Fires in Yakima Courthouse destroyed records.

The Roza Irrigation District was originally inciuded in the area broadly
covered by the "High Line" proposal. In 1912 Christian Anderscon made
surveys for the "High Line."” The "High Line" propesal contemplated a
diversion near Easton and the irrigation of the Kittitas, Moxee, Roza and
Kennewick Divisions as well as some 140,000 acres between the North Slope
of the Rattlesnake Hills and the Columbia River. This scheme was found
infeasible due to the limited water supply above Easton, prohibiting costs
and contemplated construction difficulties.

Also, in 1912 the Northern Pacific Railway Company had H.R. King survey the
possibility of diverting Yakima River water north of Selah near the mouth
of Roza Creek to serve lands presentily under the Roza and Kennewick
Districts as well as an additional 100,000 acres by pumping to the
northside of the Rattlesnake Hills.




1910-1923. Most of the surface return flows into the Yakima River are
discharges from constructed drains located principally in the Moxee,
Sunnyside and Yakima Indian Reservation areas. The major surface and
subsurface drainage works for Moxee and Sunnyside Districts were
constructed in the period 1510 to 1923, financed for the most part through
County Drainage Improvement Districts. Extensive drains were constructed
on the Wapato Project within the Yakima Indian Reservation, as part of the
irrigation system, which involves substantial reuse of irrigation water
within the Wapato Project Boundaries.

1917. BSurveys were made by the Reclamation Service, under direction of Mr.
C. E. Crownever, to determine the most feasible plan for development of the
lands that could be irrigated by water from the Yakima River and its
tributaries. Ferd Bonsted, on behalf of the Reclamation Service, laid out
a line diverting from the Tieton and Naches Rivers a short distance above
their confluence with the Yakima River and serving some 120,000 acres in
the Roza Wenas and Moxee areas. These studies were first carried out at
the expense of the Reclamation Service and later under coniracts with the
Kennewick, Moxee and Roza Divisions.

March 1919. A Board of Engineers decided to divide the "Highline" scheme
into the Kennewick, Moxee, Roza and Kittitas Divisions and to have future
studies made on each division separately.

March 8,1920. A petition was filed with the Yakima County Commissiocners
to establish the "Yakima-Benton Irrigation District” (now the Roza
Irrigation District) comprising some 45,000 acres of land in the Roza
Division.

April 16, 1920. After an election was held relative to the proposed Board
of Directors, the Yakima County Commissioners declared the District
"organized”. They declared H. Lloyd Miller, Ross Morris and A. D.
Patterson a duly elected Board of Directors.

July 6,1920. A contract was entered intc by the Yakima-Benton Irrigation
District with the U.S. Reclamation Service for further investigation and
report on the Roza Division. The district provided $15,000 for further
investigation.

July 8,1921. Storage contract with the U.S. Reclamation Service for
285,000 acre feet of water was executed. U.S.B.R. investigation revealed
that some 72,000 acres could the district serve best, by pumping above the
gravity system. ©The U.S.B.R. further recommended the district be enlarged
to serve all the lands contemplated. The district furnished additional
funds for further studies, not to exceed $40,000.

1822. The investigation report that was started in 1920 was completed. It
included a plan essentially as presently developed.

1826. Soil Surveys and land classifications were made by A.T. Strahorn,
USDA A complete set of 1"=400' scale section maps with contours and land
classification data were made and are on file in the Yakima Office.

April 15, 1935. The previous storage contract was suppiemented to provide
for 375,000 acre feet of water for the district. Water to be provided from
storage and natural flow for a cost of approximately $2,500,000. Payment



of the 2.5 million dollars to be in 80 semi-annual installments, beginning
with the June 15 payment following the first season in which water was
available for diversion by the district. These contracts are in effect at
this time and payments are incorporated into the July 22, 1953 repayment
contract.

Although the Roza Divisicen was part of the "Ten Year Irrigation Plan"
provided by the Department of Interior in 1927, construction had been
delayed for lack of funding.

September 18, 1835, U.S. President Franklin D. Roosevelt approved an
allotment of $5 million (later reduced to 54 million} from the Emergency
Relief Funds to begin construction of the Roza Dam and irrigation
distribution system.

December 13, 1835. A contract with the U.S8.B.R. to construct the
irrigation distribution system was executed after the landowners, by vote
on November 9, agreed to assume the obligation to repay some $15 million
in construction costs.

January 9, 1%36. A contract for construction of Tunnels # 1, 2, and 3 was
awarded to Morrison-Knudsen Company of Boise, Idaho. The company started
excavation of Tunnel #3 on February 6. On June 1% excavators uncovered the
fossilized remains of a mastodon during tunnel excavation.

November 2, 1938. The Yakima-Benton Irrigation District changed its name
to the Roza Irrigation District. Also a boundary change was made,
increasing the district's size from 45,000 to 72,500 acres.

December 1939. Tunnels #1 and #3 where completed. Tunnel #2 was not
constructed due to a change in the design. First water ran in the upper
section of the main canal for test purposes.

1941. Block #1 received water for irrigation of crops.

November 16, 1942, The War Production Board stopped all construction
except that necessary to place 6,100 acres under water for the 1%43 season.

1943-5%1. Construction proceeded as funds and materials were available
completing an average of 8000 acres per vear. Most of the construction was
completed by 1850; the U.3.B.R. operated the distribution system for the
district, at the district's expense, through 1960.

July 22, 1953. Amendatory Repayment Contract. RID signed a contract that
supersedes all of the previous contracts. It restates the 375,000 acre-feet
water supply and monthly scheduling for period April through October and
provides for proration in short water supply years.

1958-62. A %600,000 Roza-Sunnyside Outlet Drain System was constructed
involving drain channel rehabilitation and new surface and pipe drain
systems discharging usually into existing county drains. Portions of the
latter were quit claimed from the County to the United States, with
operation and maintenance performed by the Sunnyside Valley Irrigation
District on kehalf of the Sunnyside and Reza Divisions.




January 1, 1961i. The U.S.B.R. turned over the operation of the distributicn
system, except the dam, power canal and power plant, to the district. The
district Board cf Directors retained Mr. Van E. Nutley, P.E. in July 19260
as the manager prior to the district assuming operations of the system.
A good number of the U.S.B.R. personnel switched to district employment,
assisting in a smooth transition.

1961. oOutlet drainage programs started.

1873. The first union contract was signed with Laborers #614., The ditch
riders were rellieved of the responsibility of living in district houses.

The district started furnishing transportation to ditch riders in lieu of
mileage.

1977. This year proved to be one of the most eventful in the history of
the Roza. Early predictions by the U.S.B.R. of only 6% of normal water
supply for the Roza Division prompted many immediate actions by both the
Roza District and individual farmers. Many farmers of permanent crops
faced total ruin if adequate water supplies could not be obtained. Deep,
expensive wells were drilled, pumps installed on drains, and additional
lands were leased purely for the water they may receive. Over 14,000 acres
were left idle and another 1,000 acres was dry cropped to make more water
available to the permanent crops. Wheat and barley were substituted for
higher water use crops such as sugar beets and potatoes. Reallocations of
water by the U.3.B.R. eventually brought the Roza Irrigation District up
tc 70% of normal supply, but for most farmers it came too late.
Investments in other water sources had already been made.

Availability of State and Federal grants and low interest loans were used
by many landowners to help defray some of the over-whelming costs of these
projects. Local improvement districts were also established by the Roza
to help utilize some of the available funds. The Roza Irrigation District
also attempted to construct emergency pumping facilities from the Columbia
River. However, financing of this project could not be acguired in time to
construct the necessary facilities for the 1977 irrigation season.

1980. In response to a petition, by landowners, a special election was held
February 26, 1980 regarding the matter of increasing the Board from three
to five members. The majority wvote was affirmative and the Board
membership was increased from three to five Directors. By order of the
Yakima County Commissioners, the district was divided inte five director
divisions on April 15, 1980.

1984. Board of Directors officially adopted a long-term rehabilitation
program of district conveyance facilities with a targeted completion date
of approximately 20 years. Various elements of the program will be
constructed each year using district forces.

1988. The first of three proposed re-regulation reservoirs was constructed
at Wasteway 6.

1992-1994. Three consecutive years of dreought. Supply was 58%, 67% and 37%
respectively. This was the worst drought in the history of the Roza.

1994. A reregulation reservoir was constructed at Wasteway 7.



1.4 Management and Administration

Refer to Figure 1.2 for the Roza Irrigation Districts Organizational Chart.
There are approximately 1700 landowners on the District. They are
represented by a board of 5 directors who each represent a division.
Directors for the district are elected for three-year terms by the electors
of the Division in which they have title or evidence of title to land. &
person having title or evidence of title to land in more than one division
is an elector of the Division, in which they hold land nearest their
residence. BAdditionally, to be an elector, a person must be eighteen years
of age, a resident of Washington State and a United States Citizen.
Directors must be electors of their Division and otherwise gualified in
accordance with State Law.




2.0 LAND BASE AND LAND USE AND GROUND WATER DEVELOPMENT

2.1 General Layout Map

2.1 Base Map. There is a separate set of maps (scale 1:1000) included
with the comprehensive plan. The base map has been reproduced from a
blueline reproducible aerial photograph. The operations map has been
reproduced on vellum to overlay on the aerials. Included on the map is a
legend that will help identify the different features of the District's
water delivery facilities.

2.2 Service Area. Reduced copiles of the operaticns map are given in
Appendix IV. The cperations map is updated annually. It shows the acreage
eligible to receive water.

TABLE 2.1 Break Down of Land within Roza District Boundary.

Category l: Land with out a surface water right
(Not Assessed)

Non Classified land within the district 500
Non irrigable land 13,500

Right of ways on Main Canals and Lateral 4,000

Well water rights within the RID boundaries 6,000

(WDOE, Yakima Office, 2-20-90)
Land Classified as irrigable but not given
water right 2,000

Category 2: Land that is irrigable, has a water right
{Assessed) and is irrigated but produces no marketable crop,
using 1990 as an example.

Urban and Suburban lands 500

Farmsteads, roads, ditches, drains 3,000

Cropland unharvested and soil building 6,000

Fallow land 3,500

-—--TCTAL FOR OTHER USES 359,000

Note: All the figures in Table 2.1 have been rounded to the nearest 500
acres. Land Classified as irrigable but not given a water right can change
if the Roza Irrigation District Board of Directors agree upeon it, toe the
extent that +the total acreage issued water rights within the Roza
Irrigation District cannot be less than 71,000 and meore than 73,000 acres.
Land in categories 1 and 2 will vary from year to vear and make up the
difference between the acreage in crops and the total acreage given a water
right.

General Geclogy in the Roza Irrigation Distriet. The Roza Irrigaticn

District has been divided into six areas of similar geology (see Figure
2.1.). The similarity in soils and geology means that similar types of

problems occur in maintenance and operation of the system in these areas.
The areas are as follows:



2.2.1 AREA ONE. Area one consists of the land irrigated by pumps 1,2 and
3 and all gravity laterals below these pumplands. Pump 1 lands have shallow
soils, underlain with fractured and jointed basalt. Pumps 2 and 3 have
caliche type soils and gravels with some basalt. This whole area has no
moisture retention ability. There are lots of leaks from open ditches in
this area.

2.2.2 AREA TWO. Area two consists of pumps 4, 5, 6, and 7 and the gravity
laterals that are below these pumplands. Pumps 5 and & have only akbout a
half mile each of open ditch on them. This area varies between clays to
more silty types of solil. The better soils exist below the main canal.
Here the soils are deeper and have beiter meisture holding ability.

2.2.3 AREA THREE. Area three consists of pumps 8, 9, %4, and 10 and the
gravity laterals below. Pump 10 area is quite gravelly. In this area the
geology returns to gravels and some basalt. This area, especially pump 8
and 10, are bad for leaks. The gravity laterals in this area are low
maintenance as they are mostly all in the enclosed conduit system.

2.2.4 AREA FOUR. Area four consists of pump 12 and the west branch of pump
13 and the east branch of pump 13 with Griffin Road being the most easterly
boundary for the pumplands. This area is underlain primarily by basalt.

Seepage problems are bad here. All the old gravity laterals are shallow
and exposed at times. fhey often have splits and reguire a lot of
maintenance.

2.2.5 AREA FIVE. Area Five consists of the east branch of pump 13 from
Griffin Road and pump 14 and 15 with Griffin Road being the most westerly
boundary for the pumplands. The gravity laterals are divided by pump 13.
Here the soils are deep and sandy. All the old gravity laterals are
shallow and sometimes exposed. The old water boxes have often been raised
and all leak badly.

2.2.6 AREA S8IX. Area six consists of pump 16 and 17 and the gravity
laterals that lie below it traveling as far west as the District Line Read.
This area has shallow sandy soils that overlie basalt. There are basalt
outcrops visible in some areas.

2.3 Agricultural Use. Table 2.2 shows the percentage of acres of crops
in marketed production for each of the six years (1985-1990). These
acreage percentages are only those which produced a marketable crop. It
does not include permanent crops not yet in production, any weather damaged
crops that cannot be harvested, fallow ground and other situatiens which
land 1s irrigated yet not presently producing marketable produce. The
ditch riders and landowners made the acreage estimates. Total acreage
within Roza Irrigation District boundary is 98,500 according to Yakima
Project - Roza Division Summary of Land Appraisal 1937.




TABLE 2.2 Roza Irrigation District
Current Distribution of Crops

CROP DISTRIBUTION
(percent)

Orchards 42

Vineyards 17

Hops 12

All other 29

TOTAL AREA CROPPED 100
2.4 Future Land Uses. The forecasts of state and county population

indicate that Yakima County projected population growth is approximately
1.25% per year for 1980-2000. Benton County is projected at approximately
0.75% per year during the same time period. (C.F.M., 1986)

The 1890 Population Trends for Washington State provide a projected change
in population by land area for cities and towns. Roza Irrigation District
boundaries at the present do not coincide with any city or town boundaries
but does border close to several listed in Table 2.3.

TABLE 2.3 1980-90 Area Annexed by Cities Close to Roza District
Boundaries (O0.F.M., 19886).

CITY AREA ANNEXED 1580-80
' (square miles)

Selah 0.416

Yakima

(includes Terrace Heights) 1.15¢

zillah 0.25%

The Yakima County Comprehensive Plan was adopted in 1977. A summary of the
plan states one of the goals is to preserve the county's agricultural
lands. This was to be accomplished by "instituting large acreage zoning
in agricultural areas with lot sizes to be determined by the average farm
size in each area..."”

The plan also "provides areas for part-time farmers and rural residential
use on city fringes and discourage commercial development in agricultural
areas"”.

The Benton County Comprehensive Land Use Plan was adopted in 1985. It is
more in depth than the Yakima County Plan and provides more information
relating to land use. Their policies for agricultural lands are: {1} That
areas designated "exclusive agriculture" on the plan map shall be preserved
to the maximum extent possible and protected from the encroachment of
incompatible uses. (2) That areas designated "general agriculture” on the
plan map shall be preserved to the extent practical until such time that
demand for high density residential or other uses is established to warrant
the change. (3) In the event of a conflict between residential uses and the



normal agricultural activities of a preexistent agricultural use, County
support shall be in favor of the agricultural use to the extent
practicable. Reza Irrigation District is all zoned T"exclusive
agriculture™.

Law, under the Growth Management Act, requires all the counties within
Washington State to complete an updated comprehensive plan that covers
specific areas of which agriculture is one. Roza Irrigation District has
been in contact with the Yakima and Benton County Planners and will be
invelved with the process to develop these Comprehensive plans. The process
is only beginning and is planned to be completed some time within 3-4
years. Roza Jrrigation District will use the existing comprehensive plans
from Yakima and Benton Counties, as well as any new information as it is
known, to develop the District's Comprehensive Plan. It should be noted
that the majority of Roza Irrigation District is within Yakima County in
which the least amount of relevant information exists.

2.5 Groundwater development

Groundwater development on the Roza Irrigation District 1s spread
throughout and it is not a part of the supply managed under district
control. There are numerous wells, used for a wvariety of functions
including irrigation, domestic, and industrial. Table 2.4 shows a listing
of the number of wells in the wvarious townships excluding the East
Selah/Pomona area. Those data are not available at this time. The data were
excerpted from a map compiled by the Washington State Department of Ecology
(DOE), entitled "Wells with Assoclated Water Right Documents Located within
the Boundary of the Roza Irrigation District"™. The map, hydrographs of
select wells, and a generalized stratigraphic column Fig.2.2 were obtained
from the DOE. It would appear that the wells are primarily tapping the top
two aquifers, the Ellensburg Formation consisting of alluvium, and the
Saddle Mountain Fermation, a basalt flow. Figures 2.3 and 2.4 are
hydrographs of select wells within the district. The hydrographs for the
Ellensburg Formation show a drawdown during the drought years of 1923%2-4 and
a subsequent full recovery for the displayed wells within the Ellensburg
Formation. Those for the Saddle Mcocuntain Formation show a drawdown effect
extending from the drought period through 1995 with recovery beginning in
1996.

To the best of our knowledge, there are nc data guantifying the volumes of
water withdrawn. From observation of drought conditions, it can be deduced
that groundwater was extensively and intensively used, without which many
growers would not have survived the three year drought of 18%2-4,
especially 1994,

By deductive reasoning one can conclude that the heaviest draft of
groundwater would be for irrigation, in those years when it is pumped, and
that it dwarfs the withdrawal for other uses. In years when the surface
water supply is adequate, there 1is little, 1f any, pumpage to meet
irrigation demand, because of pumping costs.
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TABLE 2.4 DATA EXTRACTED FROM A MAP ENTITLED "WELLS WITH ASSOCIATED WATER
RIGHT DOCUMENTS LOCATED WITHIN THE ROZA IRRIGATION DISTRICT

TOWNSHIP NUMBER OF WELLS
T13NR1SE 34
T13NRZ20E 17
T12NR139E 5
T12NRZ20E 83
T11NRZOE 72
TLINRZ1E §2
T11NRZ2E 22
T11NRZ3E 3
T1O0NRZ2ZE S
T10NR23E 60
T10NRZ24E e
T10NR2EE 11
T 9NRZ24E 47
T 9NR25E 47
T SHNRZ6E 14
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3.0 WATER SUPPLY, USE AND RIGHTS
3.1 Water Supply and Rights

3.1.1 Sources of Water Supply and Associated Rights/Claims. The 1945
Consent Decree (Article 17) states that "the United States shall continue
to divert available flood water from the Yakima River and its tributaries
in accordance with its practice prior to the entry of this judgement, and
the quantities of such water which the parties to this judgement are
entitled to receive shall be over and above the schedules of diversions
herein above set forth". Hydrographic records indicate that Roza
Irrigation District has consistently made flood water diversions in March,
and has also diverted flood waters in excess of monthly contract schedules,
in the contract period up to the date of storage control. This date varies
and is announced annually by the United States Bureau of Reclamation
(commenly about June 25).

STATE OF WASHINGTON WATER FILINGS. The chronology of water filings by the
United sStates on behalf of the Roza Irrigation District is as follows:

- All United States claims administered by the Bureau of Reclamation on the
Yakima Project which are covered by certificate or permit are based on the
Act of March 4, 1905, and have priority date of May 10, 1905. These
include the following:

- Permit Nc. 1727 amended, Appliication No. 3203. The original permit was
dated June 22, 1931 for 1,150 cfs and amended to 2,200 cfs on August 14,
1931l. Diversion was at present site of Roza Dam; purpose was irrigation,
domestic, and power for irrigation pumping and commercial use to serve
75,000 acres. Application filed October 16, 1930; recorded in Supervisor's
office, Book 7 of Permits, page 1727,

- Permit No. 1762, Application No. 3205. This permit pertained to the
"Moxee Valley Power Canal", permit approved August 14, 1931. The plan
included a 3,000 cfs diversion for power purposes from Yakima River in the

NWl/4 of Section 7-13-19 (Below confluence of Naches and Yakima Rivers).
*his plan was later abandoned.

- Application No. 3206, no permit issued. This application filed Cctobker
16,1930 for the "Moxee Division" propesed a 490 cfs diversion from Tieton
River in the NWl/4 NE1l/4 of Section 9-14-16 (3 miles above confluence with

Naches River) for irrigation and power purposes. This plan was later
abandoned.
- Certificate of Surface Water Right. This certificate issued by the

State of Washington Supervisor of Water Resocurces on May 22, 1961 No. 1727,
with a priority date of May 10, 1905. Besides the recording on May 22,
15861 in Certificate, Veolume 17, Page 8122 of the State records, the
Certificate is also filed in the record of Kittitas, Yakima and Benton
Counties. (Filed in Yakima County May 26, 1961, Volume 616, page 464)

The certificate notes point of diversion from Yakima River at Present Roza
Dam Site (NE1/4NEl/4 Section 32~15-19); limited to 2,200 cfs diversicn for
irrigation, domestic supply and power generation; irrigation use is limited
to 383,000 AF per vyear at maximum flow of 1,193 c¢fs to serve 72,600 acres
within the Roza Division. The Proof of Appropriation related to Permit

iz




1727 states that water is used "all year for power; April through October
for irrigation”. B2Amended Permit No.1l727 has a notation that irrigation use
shall be "during irrigation season" rather than April 1 to October 31
inclusive. (Amended May 8, 1961l G.F.}. This has been interpreted by both
Bureau of Reclamation and Department of Ecology personnel to include
diversion in March, and any periods if for irrigation purposes. (Refer to
June 28, 1973 file memc by Water Rights Specialist, Subject: Meeting with
Glenn Fiedler, State of Washington Department of Ecology, re: Water
Registration Procedures.) Figure 3.1 is a copy of the Certificate of Water
Right.

The Roza Irrigation Pistrict's water supply is adequately covered by the
State Certificate and contract of July 22, 1953 with the United States and
no further water right claim registration is needed on behalf of this
District. 1In years of low water supply, when proration is necessary, the
RID may receive an inadequate supply, based on present water rights. In
no case is power generation permitted at Roza Powerplant through use of
storage contract water and priority natural flow rights if such use is
adverse to the irrigation users interest. Power generation is an
incidental project benefit from water released for other project purposes.
Appendix V is a copy of the portion of the contract discussing storage and
delivery of water by the United States.

CTHER COMMENTARY. February 10, 1940, agreement by United States-Terrace
Heights Irrigation District and Roza Irrigation District provides for
carriage of Terrace Heights water in Roza Canal; states monthly schedule
of water claimed by Terrace Heights at headworks of Selah-Moxee Canal and
at delivery points out of Roza Canal-- the latter being 10% less than at
Selah-Moxee headworks:; also refers to June 4, 1930, contract between
Terrace Heights and Selah-Moxee regarding carriage of former's water in
latter's canal.

Roza Division Surface Water Right Certificate, issued May 22, 1961,
provides for 393,000 acre feet for irrigation of 72,000 acres. Inasmuch as
the USBR contract quantity is 375,000-acre feet for the period April 1
through October 20 this provides 18,000-acre feet of March water for
priming and startup.

Roza Power Plant was constructed and is operated by the Bureau of
Reclamation. It is located in Terrace Heights area, two miles northeast
of Yakima; water is delivered at Mile 10.9 from Roza Main canal, 2,100 cfs
capacitys one 11,250 kW generator serves 18 Roza Irrigation District
electric pumping plants; surplus power is fed into BPA system. The first
commercial power at this plant was generated in August 1958. The power
plant is capable of using up fo 1,123 cfs for power water. The water right
for power generaticon is included in Certificate of Surface Water Right
issued by State of Washington on May 22, 1961 based on Permit No. 1727,
Diversion is limited teo 2,200 cfs for irrigaticon, domestic supply and
power generation, with maximum power diversion of 1,123 cfs and with
preference to be given to irrigation.
Return flow waters from the Yakima Project which re-enter the Yakima River
and have been diverted, returned and diverted again for irrigation purposes
under RCW 90.40.020 and the various Bureau of Reclamation contracts, while
still within Project boundaries are considered as part of the basic water
rights of the project until they leave the boundaries thereof.
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Historically, water deliveries have been premised on this statement.
Obviously, 1t 1s not necessary to register these waters under RCW
90.14.041.

3.1.2 Water Entitlements and Contracts. The following information was
taken from the C. R. Lentz Review, Yakima Project Water Rights and Related
Data, December 1%74. A chronology of contracts pertaining to water rights
is listed, State of Washington water filings and other commentary to help
explain the steps leading to the present water rights/claims in the Yakima
River Basin.

CHRONOLOGY QF CONTRACTS PERTAINING TO WATER RIGHTS. The Roza Irrigation
District (prior to Pebruary 7, 1539 -Yakima Benton Irrigation Districi) has
negotiated the following contracts with the U.S. Bureau of Reclamation:

- July 8, 1921 - Contract Ilr-463 for purchase of 285,000 acre-
feet per vear of Warren Act Water supply.

~ April 15, 1935 - Contract Ilr-463 for increasing water supply to a total
of 375,000 acre~feet per vyear.

~  December 13, 1935 - Contract Ilr-842 for construction of irrigation
works to serve 72,000 acres of land.

- July 22, 1953 - Contract 14-06-W-69 supersedes all of the above
contracts; restates the 375,000 acre foot water supply and monthly
scheduling for period April through October; and provides for proration in
short water supply vears. This is the contract the Roza Irrigation District
presently operates under.

The 9.6 cfs maximum flow supply for the Terrace Heights Irrigation District
consists of 1,345.2 acre-feet of Warren Act Water and 1,5905.3 AF of natural
flow for a total of 3,25%.5 AF diversion at Roza Dam.

Note: A4 re-analyslis indicated Terrace Heights maximum diversion should be
10.6 cfs consisting of 1,354.2 AF of Warren Act Water and 2,208.1 AF of
natural flow for a total of 3,562.3 AF.

Article 7 of the 1945 Consent Decree reiterates the July 8, 1921 and April
15, 1935 contracts and states the water delivery schedule, which conforms
to that, specified in the July 22, 1953 contract. These are listed in
Table 3.1.

TABIE 3.1 CONTRACT ENTITLEMENT FOR ROZA IRRIGATION DISTRICT

April 10% 37,500 AF 630 cfs
May 15% 56,250 AF 915 cfs
June 19% 71,250 AF 1,198 cfs
July 19% 71,250 AF 1,159 cfs
August 19% 71,250 AF 1,159 cfs
September 12% 45,000 AF 756 cfs
October 6% 22,500 AF 366 cfs
Total 100% 375,000 A7 = =—=mm—-
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The entire Recza Irrigatiocon District contract is subject to proration in
years of water shortage.

3.2 Water Use
3.2.1 Roza Irrigation District Diversions.

Appendix VI is a table that summarizes the total water diverted for
irrigation and the water delivered to the farm for years 1942-1995, This
was developed from the USBR Monthly Water Distribution Recocrds.

Figure 3.2 is a plot of the data from 1960-95 less water short years (1973,
1977, 19879, 1987, 19%2, 1993, and 1994). The lines of best fit were
calculated and demonstrate the acre-feet of water diverted and delivered
Lo the farm are both decreasing. Note however the R"2 wvalues are only 0.486
for delivered to farm and 0.28 for diverted from stream. Therefore the
figures do not demonstrate a strong linear relaticnship. However as a
trend we can say that it appears the water diverted from stream and
delivered te farms has been slowly decreasing over the years. In time we
should see that the water diverted from stream is decreasing at a greater
rate than water delivered to farm. This will result from the increases in
delivery efficiency due to rehabilitation of the system. The reason this
phenomena has not already dramatically appeared when the guantities of
water are plotted, is that the rehabilitation components all work together
to conserve water. Enclosing laterals alens will help some, but as the
farmers are given the ability to shut off when they want, the District must
then be able to handle fluctuations in the main canal wvia reregulation
reservolrs and automation. A projection of how the plot may look when all
construction is complete is given in Section IIT of the Comprehensive Plan.

3.2.2 Deliveries and Cperational Spills. Table 3.2 iz a listing of Roza
Irrigaticn District diversions for the period 1970-19%85. It is derived from
the U.S.B.R. recorded billings. Billing numbers are derived by adjusting
recorded flows at 11 Mile for diversions above that point and subtracting
Terrace Heights pumping plus 10% conveyance.
Water for Roza Irrigation District, Terrace Heights Irrigation District
(THID) and hydroelectric generation is diverted from the Yakima River at
the Roza Dam (River Mile 127.9) into the Roza Main Canal which has a design
intake capacity of 2,200 cfs. At canal mile 11, a bifurcation diverts
water to the Roza Powerplant and water is spilled back into the Yakima
River at river mile 113.3. The design capacity of the Roza Canal decreases
to 1,300 cfs at canal mile 11. Roza Irrigation District toock over the
operation and maintenance of the main facilities from the USBR in 1961.
The first 11 miles of the Roza Main Canal continue to be operated and
maintained by the USBR. Costs for this reach of the canal are allocated
between Roza Irrigation District and power revenues. The Roza Power Plant
is operated and maintained by USBR. Diversions for hydroelectric generation
continue year round unless sufficient flow to generate is unavailable,
extreme icing occurs, or the plant is down for maintenance.

Terrace Heights Irrigation District obtains their allotted water from the
Roza Mainr Canal through various head works off the main canal. These appear
on the general layout map between mileposts 11 and 15.

Table 3.3 shows three average supply years as found from Table 3.2.
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Diverted from Stream is the quantity of water that is diverted from the
Yakima River less the guantity used for power generation and distribution
to Terrace Heights Irrigation District. Roza Irrigation District has no
other source of water input intoc the system so the Net Supply 3 the same
as Diverted from Stream. The Bureau develops this quantity from actual data
measurements and a formula that takes into account all the events in the
first 15 miles of canal. The quantity of water Delivered to laterals is the
amount that i1s measured over the weir or by flow meter at the turnouts to
the laterals. Main Canal Operational Spill is the amount of water that is
returned to the Yakima River through wvarious wasteways. This water is
necessary to run the system and i1s measured at each wasteway. Main Canal
Loss is the quantity assumed to be lost in seepage and evaporation on the
main canal. This is calculated by subtracting the guantities diverted to
laterals and main canal operational spill from net supply.

Lateral Operational Spill is the summation of the measured operational
spill water returned to the system via natural drains such as Sulphur Creek
or the water finds 1ts way into the ditch or canal that lies downhill of
the Roza Main Canal such as the Union Gap ditch or Sunnyside Canal. The
lateral operational spill is measured over check boards and weirs at
various lateral spillway locations. Delivered to Farms is the amount that
reaches the farmer. Either a weir blade or a flowmeter measures it.

Lateral Loss is calculated by subtracting lateral operational spill and the
gquantity delivered to farmers from the guantity delivered to the lateral.

3.2.3 8System Inflow-Outflow. Generally Speaking, return flows in the
Basin imply water gquantities that have already been diverted for
irrigation, municipal or industrial uses, and 1s again available for reuse
for similar or other purposes. Non-consumptive power water diversions into
canal systems are alsc considered in this category. Return flow from
surface diversions within the basin is estimated to be 1,290,000 acre feet
annually or about 50 percent of surface diversion. (Lentz, 1974)

The principle sources of return flows on the Yakima Project are from
surface drains carrying waste water and ground water and from ground water
infiltration inte the Yakima River with greatest return flow in the area
below Sunnyside Dam. In the lower 80 miles of the river nearly the entire
summer flow of 1,200-2,000 cfs consists of irrigation return flows.

There are eight main drains returning flow from the left bank of the Yakima
River in the area from the Sunnyside Dam to Prosser Dam. Flows total 512
cfs during the winter and 1536 cfs during the irrigation season. The lower
portion of Table 3.4 shows the principle return flows in the Basin.

Roza Irrigation District does experience some return flow to the main canal
from the pump lands above the main canal. The return flows are not of
large enough magnitude or consistent enough to rely on them for supply
further down stream in the system.

The upper portion of Table 3.4 gives the net outflow from Roza Irrigation
District that returns to drains or natural river drainages in cubic feet
per second. These numbers were developed using the USBR values for main
canal waste and lateral waste for Roza Irrigation District in acre-feet and
converting them to a flow. To be more inclusive it is necessary to include
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subsurface fiow as well. This is reflected in the lower part of the table.

To quantify return flows that would be returning from Roza Irrigation
District the average monthly water distribution figures for the past 10
vears (less 1987) has been used. It has been estimated that district wide
there is an average return flow of approximately 375 cfs during the
irrigation seascn. This figure includes main canal and lateral waste, 75%
of the main canal and lateral losses and water that is loss to subsurface
flow from on-farm water application, minus 15% for evaporation and
evapotranspiration. During the off season the return flows are estimated
to average 115 cfs. This was estimated using 25% of the main canal and
lateral seepage and subsurface losses from con-farm water application. A
preliminary study carried out by R. W. Beck in the Sulfur Creek Basin
supports these general calculations.

3.3 Water Quality

3.3.1 WATER QUALITY STANDARDS. Surface water quality standards for
Washington State are found in WAC 173-201. Yakima River is classified as
a Class A water from the mouth of the River to Cle Elum River (river mile
185.6). From the Cle Elum River to the headwaters it is classified as
Class AA. Any surface water that is not classified under this system is
given a Class A rating. Sulfur Creek has been classified as Class B. A
description of the water gquality parameters for the different classes is
given in the WAC (Appendix VII). "The purpose of this chapter is to
establish water quality standards of the state of Washington consistent
with public health and public enjoyment there of, and the propagation and
protection of fish, shellfish, and wildlife, pursuant to the provisions of
chapter 90.48 RCW and the policies and purposes thereof." The Roza
Irrigation District main canal is diverted from the Yakima River at RM
127.9. It returns to the Yakima River through wasteways such as Sulphur,
Snipes, and/or Corral Creeks and numerous associated drains, which carry
ilrrigation return flow to the Yakima River. It is difficult to isolate
solely Roza Irrigation District return flow.

The 19350 Statewide Water Quality Assessment Report (305(B)) {Appendix VIII)
describes the beneficial use classifications in Washington State. There
are two main criteria by which the Yakima River's beneficial use is rated,
Water Quality Limited Status and Designated Use.

The lower Yakima River during different periods has a water quality limited
status. This 1s because wvarious water gquality standards as set out by
Chapter 173-201 WAC are not met. Using data from the NAWQA Program
Studies, Synoptic Nutrient Study (Table 3.5), the turbidity readings at
Parker can be used as a background (3.5 NTU). Comparing turbidity further
down the river, it should not exceed 8.5 NTU. Looking down the table it
is c¢lear that wvioclations of the numeric water quality standards for
turbidity exist. Observed historic values of turbidity range from 11 NTU
to 26 NTU. The temperature criteria are also vioclated during the
irrigation season.

3.3.2 WATER QUALITY CHANGES AS WATER MOVES THROUGH THE BASIN. Surface
water quality in the Yakima Basin becomes progressively worse as the water
moves downstream. Water guality in the upper tributary reaches is
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excellent but only fair to good in the Lower Yakima Valley. In the lower
Basin, below Sunnyside Dam, the water quality degrades rapidly. During the
summer most of the flow 1s diverted at Sunnyside and Wapato Dams. Also
downstream turbid, nutrient, and bacterial rich return flows make up a
large portion of the river's flow. Return flows from agriculture are the
major scurce of turbidity, nitrogen, phosphorus, and dissolved and
suspended solids in the reach. The high temperatures associated with low
flows and high turbidity prevent anadrcmcous fish utilization during
portions of the summer months. Appendix X describes this in detail.
Modeling of the Yakima River demonstrates that because of the low gradients
in lower river reaches, increasing the flows by large amounts of additional
water will not lower temperatures encugh to benefit fish. Appendix XiIV is
a copy of the results of a 1990 Water Quality Index Analysis giving the
relative severity of water quality detericration in select drains in the
basin.

The USGS in their National Water Qualiify Assessment (NAWQA) Program studied
and compiled all existing water quality data for the Yakima Basin. The
report spans several wvolumes in its entirety, however a nice 15-page
summary was alsc provided. This has been included as Appendix XI. This
summary describes the historical water-quality conditions in the basin,
long-term trends in water quality, and relations of historical conditions
and trends with natural and human factors. This helps to give an
understanding of the items that impact water quality and degree to which
they are impacting. This report is not summarized into the body of this
report as it is already condensed and USGS prefer to have people read this
information in the format they present it.

The National Water Quality Assessment (NAWQA) program provides a nationally
consistent description of current water-quality conditions for a large part
of the Nation's water resources, define long-term trends in water quality
and identify, describe and explain to the extent possible the major natural
and human factors that affect observed water quality conditions and trends.

This program monitors the chemical and physical characteristics of water
in several locations that are beneficial to Roza Irrigation District as
indicators of what is happening within the system. The Yakima Basin was
used as an area in which existing data was colliected and complied and some
sampling dene for the program. Roza Irrigation District assumes the Yakima
River at Parker to be the background measurement (IE. water quality at the
peint of diversion). NAWQA provides measurement of Sulphur Creek, Granger
Drain and many other drains and points on the Yakima River that are
effected by return flows from Roza Irrigation District. Figures 3,.3-3.8
provide a snap shot of conductivity, turbidity, sediments and nutrients as
portrayed by charts excerpted from the Yakima River Basin NAWQA 3Study
Report.

The Pacific Northwest Region of the Bureau of Reclamation has a water
gquality Monitoring Program. The Moxee Drain, Granger Drain and Snipes
Creek Drain are monitored through this program. The Yakima Project water
quality surveillance is conducted on a continuing basis.

3.3.3 WATER QUALITY AS WATER MOVES THROUGH THE DISTRICT. As water travels
through the Roza Irrigat:i.n District it also degrades in quality. Table 3.6
and Figures 3.9 through 3.14 demonstrate the change in concentrations of
nitrcgen, phosphorus and suspended sediments in the Roza Main Canal. The
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degradation of water is due primarily to the return flows from the
pumplands above the main canal. As Roza Irrigation District is the highest
in elevation in the lower basin, return flows experienced by the main canal
are only from the farmers within the Roza Irrigation District. The
District maintains a policy that the manager will shut off water whenever
water is damaging District property, running unreasonable amounts of silt
into the canal or laterals or making District roads or county roads
impassakle, or adversely affecting another water user.

3.3.4 ANALYSIS OF SEDIMENTATION WITHIN THE SYSTEM. The water in the Yakima
River at the point of diversion to the main Roza Canal is very good. As
the water travels through the Roza Irrigation District canal, laterals and
drains and is returned to the Yakima River the water quality does
deteriorate. This is mainly due to the large amount of sediment that is
returning to the river. Flood waters in the Yakima River that carry high
amounts of sediment in the early season cause lots of sedimentation of the
main canal and laterals. This is the major source for sedimentation in the
main canal. Roza Irrigation District must dig areas of the main canal and
laterals every year to keep the sediment cleaned ocut. Reports done by the
U.8.G.8. help define the guantity of sediment. Figure 3.5 as extracted
from the NAWQA report demonstrates graphically the increase in sediment
loading that occurs as water moves down the Yakima Basin.

Sedimentation affects the operations of the Roza Irrigation District
delivery system. On a yearly basis portions of the main canal and laterals
must be cleaned and sometimes reshaped.

Sedimentation causes other problems as well. WDOE reported on the
"Occurrence and Significance of DDT Compounds...Yakima River Basin”. WDOE
Basic Water Monitoring Program routinely monitored between 1579-84 showed
higher levels of DDT and metabolites DDE and DDD in Yakima River fish than
anywhere else did in Washington State. Results show that "transport of the
organochlorine pesticides DDT and metabolites and dieldrin to the Yakima
River occurs primarily during the irrigation season." The actual figures
can be compared with CH 173-201 WAC t¢ find the levels are at times over
the allowable limits. They recommended, "Ecology should work with the Soil
Conservation Service, Soil Conservation Districts, irrigation Districts and
farmers to design, fund and implement a plan to reduce soil erosion...”

The Water Quality Protection Needs Evaluation was submitted to the state
legisiature, January 1987, by WDOE. This report states, "Control of
sediment through the use of BMP's would provide the greatest water guality
improvement since other sediment-related materials such as pesticides and
phosphates, would also be controlled”. The report states that
approximately 80% of DDT in agricultural runoff is associated with the
particulate phase. If erosion were contrclled then this would also
effectively reduce the levels of DDT in the Yakima River.

On a more general basis the Handbook of Non-Point Pollution discusses
sediment problems. It is recognized that sediment from nonpoint sources
is the most wide spread pollutant of surface water. The gquestion of "how
much suspended sediment i1s deleterious to surface waters cannot be
precisely determined and standards are only available for turbidity". Soil
loss is the primary source of sediment. Effects of excessive sediment
loading on receiving waters include deterioration in aesthetic values, loss
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of storage capacity in reservoirs, and accumulation of bottom deposits,
which impose additional oxygen demand and inhibit some advantageocus benthic
processes.

CH2M-Hill prepared a study called "Agricultural Return Flow Management in
the State of Washington", for the Department of Ececlogy in 1875. This
study discussed alternative methods of improving water quality in irrigated
agricultural areas. These were identified as; 1) Improve on-~farm practices
tc reduce pollutants added to return flows. 2) Improve distribution
efficiencies to allow better use of available supplies. 3) Treat
irrigation wasitiewater prior to discharge.

Roza Irrigation District recognizes the importance of creating an efficient
and effective water delivery system to not only decrease the direct
contribution to water quality degradation, but also assist the farmer by
providing more control of their system. The components of the preferred
conservation plan will directly address item two in the above paragraph and
also assist addressing item one. Item three would be addressed much later
when other conservation and on-farm Best Management Practices are in wide
use so as to reduce the quantity of water to be treated.

3.3.5 CHARACTERIZATICON. The quality of water received, used, and returned
by the Roza Irrigation District has been documented by numerous reports
prepared by various agencies. There are data collected from the late 1860's
through the present. In the interest of space, only the 1995 data from the
DOE water quality surveys is presented in this report. These data shown on
Table 3.9 a and b and Figures 3.9 through 3.14 were gathered by DOE as part
of their background information in setting up a TMDL policy and are soon
to appear in a published report. TMDL signifies Total Maximum Daily Lecad,
which will be used as a management tool to implement water guality
improvement in the Yakima Valley. The historic data can be found in the
following several reports. This is not an exhaustive list, but dces cover
water quality sampling for at least 30 years.

Effects of Irrigation and Storage on Water Quality, 2 wvolumes,
U.3. Bureau of Reclamation, November 1975

Status Report on Water Quality Investigations, Yakima River Basin,
Washington, prepared for the Bureau of Reclamation by CHZ2M-Hill, May 1977

1976 Sulphur Creek Study, Agricultural Engineering Department,
Washingten State University, June 1977

Status of Water Quality in the Yakima River Basin from 1276 to 1979 Water
and Power Resources Service, May 1980

National Water Quality Assessment for the Yakima River Basin, several
open-file reports by the U.S. Geological Survey, 199%1-3

Sulphur Creek Characterization Project, Final Report, South Yakima
Conservation District, December 1995

Large amounts of data are available on the Environmental Protection

Agency's STORET system characterizing water supply and return flows. The
data for the Yakima River at Umtanum, which describes water, diverted into
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the Roza Main Canal covers the period 1974 to 1991.

Return flow data are also available, but to isolate return flow
attributable only to the Reoza lands is a daunting task. Data for the
Moxee Drain at Birchfield Road characterizes a mixture of return flows
from the Union Gap Irrigation District, the Moxee Ditch Company, the
Selah-Moxee Irrigation District, and the Roza Irrigation District. In
the lower Yakima Valley, drains from the north side of the river carry a
mixture of return flows from the Roza Irrigation District as well as
districts in the Sunnyside Division. Since most of the drains have been
sampled near their confluence with the Yakima River, analyses of water
quality parameters cannot be interpreted to be attributable to any one
district.

In the spring of 1997, the Roza/Sunnyside Board of Joint Control hired a
Water Quality Specialist to begin a program of monitoring and analyzing
return flows to guantify and characterize return flow waters in the joint
service area. Data have been gathered fir numerous sites in the Granger
Drain area, which has been noted the most critical water quality limited
area in the lower valley. Future plans are to monitor flows and to correct
water quality abuses through Jjoint efforts. Although sediment-settling
ponds have been constructed, it is the intent of the program to encourage
and if need be, to enforce water quality compliance via on-farm
improvements. Both districts have budgeted for water quality improvements
in future years.
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4.0 FACILITIES AND OPERATIONS
4.1 Facilities

4.1.1 Facility Map. Roza Irrigaticn District Operaticns Map has been
provided that shows all of the existing water supply facilities (Appendix
IV). A legend of the operations map is provided on the clear overlay to
aid in the understanding of the operation map's symbolism. The legend is
also incliuded on the following page as Table 4.1. As the map is often
times crowded with information more specific information about the
facilities are summarized in table later in this section of the
comprehensive water conservation plan. A small condensed version of the
Roza Irrigation District system is shown on Figure 4.1.

The main canal is 94.8 miles long. There are 2,025 acres of right-of-way
and 187 miles of main canal roads. There are 63.92 miles of earth, 24.18
miles of concrete lined, 2.00 miles of single side concrete lined, 2100
feet of PVC lined and 5.00 miles of single sided shotrock riprap canal.
There are also 4.54 miles of tunnel and 1.8 miles of inverted siphons.
The water is regulated in the main canal and at the Yakima River Diversion
through radial gates. Below 59.0 mile there are check structures in the
main canal, which help control the water surface in the main canal. The
majority of these are manually operated flashboard types of checks.

The main canal has 6 wasteways of which 9.72 miles are concrete lined and
14.76 miles are unlined. Wasteway 2 1s used regularly in conjunction with
the power plant operation. Wasteways 3 and 4 are rarely used. Wasteways
5, 6, and 7 are relied on for the smooth operation of the lower end of the
canal where changes made in water deliveries are ofiten more critical to the
operation of the whole system. Wasteway 6 reregulation reservoir capacity
is 155 ac-ft and Wasteway 7 reregulation reservoir holds about 10 ac-ft.

The distribution system consists of 380 miles of laterals, 1,081 acres of
lateral right-of-ways and 250 miles of lateral roads. Approximately 90
miles of the laterals are piped under enclosed conduit systems, 120 miles
are low-pressure pipe, and the rest are earthen laterals. There are
approximately 2,300 deliveries.

Serving the 27,000 acres of pump lands, there are 18 pumping plants
consisting of 57 electric motors and pumps. There are 10.76 miles of
discharge tubing and pump lifts range from 100 to 253 feet.

Water surface elevation at the headworks is 1,220.6 feet and the water
surface elevation at the end of the canal 94.6-mile is 1,041.9 feet.

Water is measured at each delivery either over a weir blade or through a
flow meter. Gates or wvalves are used to regulate the flow to the
deliveries and these remained locked at all times. The farmers usually
have their own valves and can shut off if necessary.

4.1.2 On-Farm Facilities. Figure 4.2 indicates that about two-thirds of

the district area is covered by sprinkler, drip and/or micro-jet
irrigation systems.
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4.2 Operations.

The USBR controls the first 1l miles of the project, including the power
station and the radial gates at 11 mile. The radial gates at 11 mile
regulate the flow of water to the irrigation canal. The power station at
11 mile creates power for use by the 18 Reza Irrigation District pumping
plants. Excess energy is picked up and marketed by BPA and distributed over
their grid. The Bureau of Reclamation and the Roza Irrigation District
jointly maintain the first 11 miles of the main canal and the diversion
from the Yakima River. Roza Irrigation District is in charge of all
operation and maintenance of the laterals between 0-11 miles. Between 11-15
mile Roza Irrigation District has a joint agreement with Terrace Heights
Irrigation District. Roza Irrigation District delivers water to Terrace
Heights Irrigation District laterals and operates and maintains the Terrace
Heights Irrigation District pumping plant.

A1l facilities from 11 mile to 24.8 mile are operated and maintained solely
by Roza Irrigation District. Roza Irrigation District operates and
maintains delivery facilities until the water crosses over the delivery
welr blade, through the flow meter or over the weir blade at the lateral
wasteway. After this point the responsibility is the landowners. However,
upon request Roza Irrigation District will help maintain drains under the
following conditions: (1) it 4is in the best interests of the Roza
Irrigation District. (2) Time and funds are available. (3) Adequate right-
of-way to perform the work is provided by the landowner. (4) Two or more
Roza District landowners contribute return flow to the drain.

Qutside District boundaries Roza Irrigation District jointly maintains
drains through complex agreements between Roza Irrigation District and
Sunnyside Valley Irrigation District and Drainage Improvement District
(DID) #1i.

The Watermaster contrels the overall operation of the irrigation water
distribution (See Organizational Chart, Figure 1.2). The Roza Irrigation
District is divided into 12 beats with a ditchrider assigned to each beat.
A ditchrider is responsible for carrying out the changes in deliveries on
a daily basis and communicating to the watermaster the changes in water
orders. The watermaster records changes in water orders on a daily basis
as well as the projected changes for the following day. A 24-hour notice
is required when making changes in water deliveries. Changes are carried
out as quickly as reasonably possible but Roza Irrigation District reserves
the right to take as long as 48 hours if necessary. Also recorded are
gage heights at 11.0, 59.0, and 59.1 mile as well as the flows in wasteways
5,6 and 7. Using this information the Watermaster will order a change the
main canal control gates, located at 11.0, 59.0 and 84.6 mile to
redistribute the water. Changes are also made in main canal check
structures to fine-tune this distribution of water. If the changes in
demand are larger a change will be phoned up to the USBR so that the gates
at 11.0 mile can be appropriately adjusted. A 24 or 48 hour notice is
required by the USBR for changes made to the radial gates at 11.0 mile.

Each ditchrider is responsible for patrolling a section ¢of the main canal
and all the laterals and pumping plants asscociated with that secticn of

main canal. {Table 4.2)
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TABLE 4.2 DITCH RIDERS RESPONSIBILITY FOR LATERALS

BEAT GRAVITY LATERAL PUMP LATERAL
1 5.2-26.7 Pl, P5, THP
2 14.9, 24.6 p2,P3, P4

3 28.2-37.0 P6

4 37.2-43.5 P7, P8

5 44.2-50.0 P9

6 50.3-57.7 P9A, P10

7 57.9-67.3 P12

8 67.5-73.3,74.0,74.3

9 64.0, 73.92 P13,P14

10 74.7-75.5 P15

11 75.7-88.1 P81.5

12 88.5-94.8 P16, P17

The delivery gates or valves are set and then locked. The landowner must
place their water orders or changes in water needs with the ditchrider 24
hours before the change, excluding weekends and holidays. The ditch riders
are eguipped with hand held computers in which they record all the changes
on a daily basis as they adjust the gates or valves at the laterals,
wasteways and deliveries. These hand held computers are down loaded each
night and then up loaded again each morning so each ditchrider has the most
up to date information on how much water each parcel has used. It also
provides the watermaster with reports on water use, those users who will
be out of water in 10 days, water users out of water, users drawing water,
readings by beat, water hydrograph, canal flows by beat or between selected
mile posts, gage and wasteway reports and Friday main canal turnout
readings. This information is directly linked to the accounting system.

There are 6 ditch Tiders whc work from Roza Irrigation District's main
office in Sunnyside and 6 who work cut of two satellite offices and are
overseen by an upper and lower end assistant watermaster.

The fcllowing policies and procedures are taken directly from the Roza
Irrigation, Handbook as approved by the Board of Directors.

4.2.1 IRRIGATION SEASON. The irrigation season, in accordance to the
repayment contract, is from April 1 to October 20. Water feor priming is
usually turned into the canal on or about March 15.

4.2.2 DELIVERY, PAYMENT AND POOLING OF WATER. Water will not be delivered
to a landholding of forty acres or more until the appropriate Reclamation
Law reporting/certifying forms are on file with the District. These
requirements for these forms te be completed are outlined in the repayment
contract between Roza Irrigation District and the United States. The Roza
Irrigation District operates on a payment in advance system of collection
and no water is delivered after April 1 unless all assessments are paid.
There will be a minimum charge for lots less than one acre. Assessment
is based on an allotment of water not to exceed three acre feet per acre.
Additional water shall be paid for in advance. No water may be transferred
to any delivery until all assessments have been paid on the unit where the
delivery delivers. On landholdings of forty or more acres, pooling of
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water will Dbe allowed only within the 1landholding, as it is
reported/certified under Federal Reclamation Law. On landholdings of forty
or more acres, pooling of water will be allowed only within the
landholding, provided; all assessments on lands within the landholding are
paid by the pool operator or a report/certificate of landholdings is filed
with the District. No changes in pooling will be allowed after June 1
without approval by the Board of Directors.

4.2.3 DELIVERY POINTS. The delivery point for all land shall remain as
constructed and designated by the Bureau of Reclamation uniess released in
writing by the landowner, revised by construction at the landowner's
e¥pense or as mutually agreed to by the District and landowner when the
original delivery system is replaced by a new closed conduit delivery
system. Additional delivery structures will be furnished by the landowner
except that the District will furnish the delivery hardware. Flowmeters
may be substituted for delivery boxes when authorized by District. Roza
Irrigation District at the landowner expense will supply Flowmeters and
hardware. The District will provide installation of the facility. Weirs
will be raised only at the expense of the wateruser and with the permission
of the Manager. No water will be pumped directly from District canals,
laterals, or boxes above the landowner weir without a license. The owner
of subdivided or platted property or small tracts shall provide his own
water measurement device and distribution system.

4.2.4 DELIVERY AMOUNT AND WATER RATIONING. Distribution of Water Supply
is stated in Article 14 U.S. Repayment Contract. Water will be delivered
on demand, modified by the designed capacity of the system and availability
of the water. 1In times of shortage or rationing, whether it is district
wide, on a given lateral, pump or pipeline, each landowner will be given
his proportionate share of the water available at that specified time and
on a continuous flow proportionate basis. Any water rationed will be
computed on the basis of current assessed acres. Where a subdivision, or
several small tracts of land, receives water from one turnout the water
delivery amount will be divided owver 200 days and this amount shall run
continuously barring trouble in either Roza system or the customer's
system. Based on an inherent policy of fairness and equality to all water
ugers, reqguirements of State Law and the District Repayment Ceontract, no
special consideration can be given to those water users wishing to use
irrigation water for frost control. All water deliveries of the District
shall be made in accordance with the existing rules and regulations of the
District as published in the District Handbook, except as may be amended
by subsequent Board Action.

4.2.5 FLOW RESTRICTIONS. Excessively high flows through the flow meters can
cause damage to the district delivery systems when those flows are shut
off. In order to protect district property, deliveries by flow meter shall
be limited to a maximum draw of 15 gallons per minute per assessed acre on
any delivery where static pressures exceed 10 p.s.i. Violation of this
limitation will result in the installation of a restrictive orifice plate
by the district. The cost of installing such an orifice plate will be
charged to the landowner and will become a part of the landowner’s
assessment. The charges for the installation of the orifice plate shall be
established by the Board and shall be in the amount to recover all of the
district’s cost, including, but not limited *t¢ materials, labor,
supervision, equipment, and owverhead. In the event of additional
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violations, water delivery to the landowner may be terminated, or at the
discretion of the Board, a civil action may be commenced in appropriate
superior court to obtain a restraining order to prevent violations of the
rules. The district shall be entitled to recover its costs and attorney
fees incurred to enforce these rules.

4.2.6 RESPONSIBILITY FOR TAILWATER DISPOSAL. The Manager shuts off water
whenever tail water is damaging District property, running unreasonable
amounts of silt into the canal or laterals or making District roads or
County roads impassable, or adversely affecting another water user.
Whenever a water user has lands on both sides of a lateral he must pass his
tail water across the lateral at his expense, The above tail water
regulations apply equally to canals and laterals of the Roza Irrigation
District and to those of adjacent irrigation districts and to the County
Roads.

4.2.7 PUMP PLANTS. Pumping plants will be operated whenever the demand
exceeds one-third the capacity of a single pump. No Roza Irrigation
District pumping plant which has been off for more than 30 minutes will be
restored to service between 5:00 PM and 6:00 AM.

4.2.8 LOCKING BOXES. pDelivery boxes, turnout gates, and flowmeters will
be locked at all times.

4.2.9 FLOODED WEIRS. Every effort is made to secure correct readings at
flocded measuring devices, but it is the water user's responsibility for
flooding and the user must bear the possible loss of water. Water may be
shut off if the water from the flooded weir interferes with lateral
operation.

4.2.10 DISTRICT RIGHT-OF-WAY. Farming cperations over pipe right-of-way
are permitted, providing such operations do not damage or interfere with
the routine operations and maintenance of the pipe. Routine repairs and
maintenance, whenever possible will be made in cooperation with the

landowner, so as not to interfere with his operations. However, the
District at all times reserves the right to enter upon said right of ways
to make any repairs and/or replacements necessary. If the farming

operations damage the pipe, regardless of the amount of cover over said
pipe, the landowner 1s liable for all damages, to include direct and
consequential damages, and furthermore, shall be liable for any costs,
fees, or disbursements necessary to collect such damages. The feollowing
will not be allowed at anytime: fences, bridges and piped crossings across
the canal and laterals and access roads, obstructions, including but not
limited to buildings, egquipment or debris, birds and animals.

4.2.11 CROSS DRAINAGE CHANNELS. Culverts under canals and laterals must
not be plugged by leveling or damming channel below so as to interfere with
free flow of water in a structure.

4.2.12 OUTLET DRAINS. The district may, at the request of the landowner,
clean existing outlet drains, provided: it is in the best interests of RID
as a whole, time and funds are available, adequate right-of-way is provided
and two or more Roza Irrigation District landowners are contributing
surface flow to the drain.
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4.2.13 COOPERATIVE PIPING. Whenever it 1s in the best interest of Roza
Irrigation District, time and funds permitting, laterals will be piped by
District forces, provided that the landowner shall pay the cost of
materials required as determined by RID personnel, and further provided the
landowner shall pay 100% of any blasting costs which may be necessary to
facilitate said installation.

4.2.14 ORDERING WATER CR DELIVERY CHANGES. Record-a-calls have been placed
in the three watermaster's offices for convenience when ordering water or
delivery changes. The landowner gives name, lateral, delivery number,
amount of water desired and date reguested. Normally 24 hours advance
notice is required for water orders. Orders received with less than 24
hours will be honored when possible. RID always reserves the right to
postpone water delivery orders for 48 hours when necessary. Water 1is
charged on a 24-hour basis. No charge is made for the day the water is
turned on, but the day it is shut off is charged. No water delivery
changes are made on weekends or heolidays. Watermaster is in his office
between 7:30 and 8:30 am weekdays, during the irrigation season. Emergency
numbers are available 24 hours a day on the record-a-~calls.

4.2.15 ORDERING WATER FROM BUREAU OF RECLAMATION. Roza Irrigation District
also must follow a procedure for ordering and receiving water from the
Bureau of Reclamation. The Bureau of Reclamation requires a minimum of 24
hours notice for changes in water delivery at the head gates (MilePost 11.0
of the Main canal). When cutting flow to the canal, the Bureau can often
accommodate the order that day. When adding water to the canal 48 hours
is usually needed when the basin is on storage contrel. In water short
years, 48 hours notice is necessary for all changes. If the basin is not
on storage control and there is water in the river, increases in flow can
often be accommodated the day the order is made. This is covered in more
detail in the repayment contract Roza Irrigation District has with the
United States.

4.3 Structural Integrity and Maintenance.

The performance of facilities has been summarized on several tables. Each
table references the Roza Main Canal Mile Post to locate the facilities.
A brief description of each table provided is given below.

4.3.1 MAIN CANAL REACH INFORMATION. Table 4.3 lists each reach of the Roza
Main Canal. A reach is defined as a length of canal, which is bounded on
the upstream and downstream ends by a flow control structure such as some
type of check structure. Some reaches are bounded by section changes where
the base width, side slope, longitudinal slope, bed elevation, seepage rate
or other hydraulic parameter changes.

The information provided on the Reach Table includes the main canal mile
post at the end of the reach, the name or description of the reach, the
length of the reach, the maximum design flow, the maximum normal depth, the
cross sectional area the maximum wvelocity, longitudinal slope and the
seepage rate for the reach given peak flow conditions. The total seepage
rate for the main canal is estimated at 177 cfs when peak flow conditions
exist. These were calculated by starting out with a figure for main canal
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losses at peak flow. During the peak o©of the season, 1180 cfs is the
maximum water that can be delivered through the gate at 11 mile. When this
peak flow is running, 1000 cfs is deliwvered to laterals and approximately
10 cfs is spilled at wasteways. This leaves a residual figure of 170 cfs
as main canal loss. From this figure evaporation, evapotranspiration are
calculated to be 10 cfs. Seepage from 11 mile to 94.6 is then 160 cfs.
Using ratios of surface areas in each reach to total surface area of
either lined and unlined sections and assuming the lined reaches leak
slightly more that the unlined reaches a figure for seepage in each reach
was calculated. The numbers were extrapolated to the main canal reaches
above 1ll. mile. The total seepage of 177 cfs was then determined. The
resulting seepage for reaches were spot-checked in a couple areas where
outlets for lining drains could be observed. The figures were alsc checked
against the seepage appendix in the WSU Consumptive Use Manual. Appendix
XII contains a table of lateral losses and spills based on water operations
in 1989%.

4.3.2 MAIN CANAL CONTROL STRUCTURES. Two tables are used to define the
main canal control structures that presently exist. They are referenced
to their Main Canal Mile Post for operational purposes when referring to
the operations map. Table 4.4 gives the name when the check is related to
another significant structure, the type of structure, and the installation
date, if known. This is updated as structures are added. The maximum design
flow, height and width, and number of gates are stated.

Table 4.5 provides further information that was developed subjectively. A
rating on the overall physical condition of the check structure is given.
A note is made if the structure is modified from original design. Presently
only 5 fall inte this category but as the main canal 1s automated many of
the existing check structures will be retrofitted. The column titled “date
of modification” will be used to record when retrofitting has been done.

Stability was determined by looking at the structures and classifying the
structure in cne or more of the stability categories developed. The
Operation and Maintenance notes column is to keep notes of special work to
aid with the stability of the canal arcund these check structures. A date
can alsc be given in this column if known. The amount of use and ease of
use categories were developed by the ditch riders, who must work with the
checks.

4.3.3 LATERAT, INFORMATION. In Table 4.6, each of the laterals that deliver
water from the main canal is listed numerically, by milepost. The
description column is used to further name the lateral such as Pump 2 Left
{(P2I.) or Terrace Helghts Pump Lateral (THPL). The number of acres that
each lateral delivers water to are listed, as well as an explanation of the
type of lateral. Scme of the deliveries have zero acres assigned to the
lateral, however their delivery remains restricted to their total assessed
acres. These are deliveries the farmers pay to have installed because they
make the water management easier for the farmer. The farmer is charged for
all water used through these deliveries. Laterals can be gravity open,
gravity enclosed (Enclosed conduit system) or pumped cpen. The number of
deliveries on each lateral and the maximum design flow for the beginning
of the laterals, diameter of turnout and date of installation of the
gravity enclosed laterals. Projected dates are given for enclosed conduit
projects that Roza Irrigation District has already received funding.
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4.3.4 PUMPING PLANTS. Additional information on the pumping plants has been
provided. Again the pumping plants are referenced to the milepost as well
as the pump number given. The pump information is divided into twe parts
for some pumping plants, as there is a low and high delivery tube.

Table 4.7 gives the vertical 1ift and total rated capacity of the pumps for
the each discharge tube. A maximum design capacity of the lateral is
given. The total motor rating and the number of units are given. So for
P1-H there are two motors each 150 hp. The efficiency of the pumping plant
is given for the peak demand and the voltages for each plant as well.

Table 4.8 lists the total number of irrigated acres, the length of
discharge tube, the elevation of the discharge and which motors are
interchangeable with other motors on the project. The Roza Irrigation
District has no variable speed motors, so bypasses have been added to all
the pumping plants to prevent cavitation problems during low flow,

Information is provided that states if the bypass is used and some
guantification of its use. On the pumping plants that have both high and
low tubes the ability to bypass water from the high tube to the low exists.

These are noted as well as how often it is used.

4.3.5 REREGULATION RESERVOIR INFORMATION, Table 4.9 provides information
on the two reregulation reservolr that have been completed and cone that is
planned. The type of structure, the acre feet of storage, date completed
or proposed to be builit, the acres of surface water, information about the
pumping plant, height of dam, crest length and information about the lining
are provided. In general the old system presents maintenance and operation
problems because it is beginning to show some aging effects. Also, many
of the old pipelines have permanent crops grown on top of them. This makes
access difficult for repairs. The old weir boxes often leak. The area
where the enclosed conduit system has been installed 1is relatively
maintenance free. The pipe routes are along county roads and farm roads
as much as possible providing better access for operation and maintenance.
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5.0 FUTURE WATER NEEDS
5.1 Forecast Future Trends of Water Use

5.1.1 ACRES OF LAND TC BE IRRIGATED. Table 5.1 shows a breakdeown of the
total acres assessed by RID for the years 1980-95.

TABLE 5.1. ASSESSED ACRES FOR ROZA IRRIGATION DISTRICT 1980~85.

Assessed Army Assessed TOTAL

Acres Contract Acre ASSESSED

Paid Unpaid ACRES
1980 71,226.91 489 805.60 72,521.51
1981 71,488.37 489 544,14 72,521.51
1982 71,538.65 489 493,06 72,520.71
1983 71,590.21 489 444,60 72,523.81
1984 71,404.87 489 628.64 72,522.51
1985 71,382.18 489 650.03 72,521.21
1986 71,131.76 489 879.85 72,518.61
1987 71,281.24 489 894.77 72,665.01
1988 71,314.45 489 861.56 72,665.01
198¢% 71,345.20 489 798.21 72,632.41
1990 71,289.50 489 848.21 72,636.71
19981 71,313.72 489 685.49 72,488.71
1992 71,704.03 488 295.18 72,488.21
1993 71,681.65 489 320.06 72,490.71
1994 71,745.43 489 256.18 72,490.61
199% 71,386.01 489 614.80 72,489.81

The assessed acres paid is the total acres that have paid their water
assessments by October 31 of that year. The Army Contract i1s acreage with
a special contract to receive water from Roza Irrigation District. The
Assessed Acres Unpaid shows acres that the assessment has not been paid
before October 31 of that year. There are several reasons for this, which
could include bankruptcy or foreclosures. HNote that these acres would not
be the same acres as there is always some land in these transitory stages
but it weuld not be the same land.

The assessed acreage remains constant as Reza Irrigation District only has
the ability to change the assessable acres within the limits of a minimum
of 71,000 acres and a maximum of 73,000 acres. The projection for the next
15 years is that these figures may vary some but will for the most part
remain constant.

The number of assessed acres represents the number of irrigated acres in
the Roza Irrigation District. Under Federal Contract the District can only
irrigate the number of acres that are being assessed. This statement is
also supported by incomplete review done by the District, comparing acres
assessed with acres irrigated.

5.1.2 CROPPING PATTERNS. Historical data of the cropping patterns were
used to forecast the future trend of cropping patterns. (USBR, 1960-20)
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Cropping patterns within the Roza Irrigation District were plotted for
each of the years a crop census was taken (1960-1990). The crop reports
only list the acres with crops, which are harvested and marketable. The
crop reports do not define new plantings or crops lost due to frost or rain
damage. This means that the crop reports do not correctly show the
irrigated acres but they do provide an indication on cropping trends within
the Roza Irrigation District.

Linear regression was used to project a trend forward ten vears. Crops
with the largest acreage were used and the rest were classified into "other
crops"”. The final row in the table "Non Cash Crop” is the balance of acres
irrigated that no crop was harvested for that year. It is assumed there
will not be an effect on water demand from this group of irrigated lands.

Figures 5.1-5.6 show the results of the projections. Orchard, Hops and
Grapes have been increasing over the past 30 years. Asparagus, mint and
other crops have been constantly decreasing. The accuracy of the linear
regression analysis is good with the correlation coefficient (R"2) varying
between 0.87-0.95.

These plots demonstrate the trend towards permanent crops such as orchard
and grapes. Sugar beets were a high water use crop, which are nc longer
grown in this area. Table 5.2 summarizes calculations that were done to
numerically demonstrate that these changes in cropping patterns would not
impact the total demand for water within the Roza Irrigation District.

TABIE b.2 ACRES OF LAND AND WATER DEMAND INDICATION FOR
CROPS WITHIN ROZA TRRIGATION DISTRICT

1990 1850 2000 2000
# OF WATER DEMAND # OF WATER DEMAND
ACRES INDICATOR ACRES INDICATOR

ORCHARD 21,793 31,164 25,843 36,955
GRAPES 8,735 10,594 12,085 14,623
HOFPS 7,327 10,917 8,701 12,946
ASPARAGUS 1,327 2,123 810 1,456
MINT 3,070 5,372 804 1,407
OTHER CROPS 17,500 19,600 10,876 12,181
NON CASH CROP 12,013 - 12,516 -
TOTAL 71,785 79,770 71,735 79,568

The Water Demand Indicator figures are derived by multiplying the acres of
a crop by a factor. The number has no units and is only used to compare
the two years in a relative sense. The factor was developed as follows:

(See Table 5.3)

1) The consumptive use for each of the crops was determined. (WSU, USDA,
8¢S, 1885) An average was used for oxrchards, mint and other miscellanecus
crops grouped into the "other" category. The consumptive use for asparagus
was assumed o be 80% of orchard. These figures were indezed using apples
as 1. This created the "Consumptive Use” portion of the Factor.

2) L percentage was stated that reflects the approximate overall
efficiency of water delivered toc the plant. This percentage takes into
account the differences in type of irrigation system used to apply the
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water for example the difference between sprinkler and rill irrigation.
{James, 1888)

3) The overall factor was calculated using the following equation;
Consumptive Use Factor/Irrigation Efficiency. The Factor was multiplied
by the numbers of acres in each category for 1990 and 2000 to show relative
changes in total water demand due to changes in cropping patterns.

TABLE 5.3 DEVELOPMENT OF WATER DEMAND INDICATOR FACTOR
Annual Use Irrigation Overall
Consumptive Factor Efficiency Factor
Use
(inches)
Orchard 41.GC6 (1) 70% 1.43
Grapes 27.35 (0.67) 55% 1.21
Hops 30.71 (0.74) 50% 1.49
Asparagus 32,80 (0.80) 50% 1.60
Mint 35.63 (0.88) 50% 1.75
Qther 25.19 {0.61) 55% 1.12

It can be seen from the original table that the owverall effect of the
changing crop patterns will have a negligible effect on water demanded by
the district. The trend is toward higher water use crops that also use
more efficient on-farm irrigation systems. While the systems are more
efficient, use of the systems for frost water and cooling water can
increase water demand. This relationship creates a situation where the
changes in cropping patterns result in approximately the same demand for
irrigation water. These figures assume that on farm efficiencies remain
constant, which is not necessarily true. Alsc remember that the Roza
Irrigation District has no control over which crops are making money and
therefore we have not made any projections on changes due to such
phenomena. We have assumed the trend of past years will remain.

5.1.3 CHANGES FROM RURAL TO URBAN USE. The Roza Irrigation District is
higher in elevation than other districts within the Yakima River Basin.
The effects of change from rural to urban land use do not effect Roza
Irrigation District as much as other irrigation districts.

Table 5.4 lists the number of short plats done in Yakima and Benton
Counties within Roza Irrigation District for the years 1979-95. 1In the
Yakima County the majority of the short plats were in the Selah, Terrace
Heights, and Zillah areas where the District does border closer to cities.
Short platting was popular for several years within Roza Irrigation
District (1983-86), but more recently it has leveled off. The short plats
recently completed affect less than 3% of the irrigable area for service.
When the land is short platted, it does not change the zoning of the
property. That is an action done by the county separate from the short
plat or segregation process.
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TABLE 5.4 NUMBER OF SHORT PLATS WITHIN ROZA IRRIGATION DISTRICT

19795-95

YAKIMA COUNTY BENTON COUNTY
1979 20 1875-1989
1980 S TOTAL = 35
1981 8
1982 12
1983 12
1984 21
1985 25 '
1986 12
1987 16
1988 14
1989 7
1990 11 1
1991 10 3
1992 9 2
1993 12 3
1954 14 5
1985 17 2
Total 229 51

It has been the experience of Roza Irrigation District, that when people
short plat that they continue to utilize their water right. Short platting
and segregating land zoned as agriculture or exclusively agriculture does
not cause the land to revert to and urban classification. Short plat law
was changed in 1984 so that the person short platting is required to
provide a delivery system to the new parcel of land. This accommodates
the use of the water and will not decrease the demand for water with in the

district.

Yakima and Benton County Planning information indicate the Roza Irrigation
District boundaries remain outside any city boundaries. In the Benton
County Comprehensive Plan all land within Reoza ZIrrigation District
boundaries is classified as "exclusively agriculture”. Due to the zoning
policles in the counties, urbanization of the area is not a possibility
until zoning laws are changed.

5.2. Estimation of Irrigation Water Requirements

The appreoach taken to determine the water diversions by month for Roza
Irrigation District focuses arocund several key points.

1) There are no significant changes in acres of land to be
irrigated within Roza Irrigation District.
2) The changes in cropping patterns do not significantly

increase or decrease the water demanded within Roza
Irrigation District.
3) The amcunt of short platting that is occurring with the Roza
Irrigation District Boundaries does not significantly effect
the amount of water used to any large extent.

These peoints are all supported in above discussion. The critical factor
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affecting water demand is the increase in efificiency due to enclosing the
laterals and making wuse of the reregulation reservolrs and canal
automation. Lining of the main canal as a capital project wiil be used to
maintain the integrity of the main canal and prevent main canal seepage
from damaging farmer’s crops.

Table 5.5 gives the monthly water distribution as an average of the vears
1980-198%9 (less 1987 as it was a really short year in which the District
shut off in September), for Roza Irrigation District as it presently
exists. These averages were developed using the Bureau of Reclamation data
(USBR, 1980-89). It should be noted that the averages are calculated from
numbers, which vary quite largely at times.

The following definitions will clarify the information in each column of
the table. Average Diverted from Stream is the average quantity of water
that is diverted from the Yakima River less the average gquantity used for
power generation and distribution to Terrace Heights Irrigation District.
The Bureau develops this guantity from actual data measurements and a
formula that takes into account all the events in the first 15 miles of the
Roza main canal.

Average efficiency is the percent of the average water diverted for
irrigation use that is delivered to farm.

Entitlement is the amount of water for which the District has claimed a
right for and has contracted with the Bureau to receive. The contract
supply is subject fo proration in years of water shortage.

The average guantity of water Delivered to Laterals is the amount that is
measured over the weilr at the turnouts to the laterals or the sum of the
flow meter readings. Average Main Canal COperaticnal Spill is the amount
of water that is returned to the Yakima River through various wasteways.

This water is necessary to run the system and is measured at each
wasteway. Average Main Canal Loss is the guantity assumed to be lost in
seepage, evaporation and transpiration on the main canal. This is
calculated by subtracting the guantities diverted to laterals and main
canal operational spill from net supply.

Average Lateral Operational Spill is the summation of the measured waste
water returned to the system via natural drains such as Sulphur Creek or
the water that finds its way into the ditch or canal that lies downhill of
the Roza Main Canal such as the Union Gap ditch or Sunnyside Canal. The
lateral waste is measured over check bocards and weirs at various lateral
wasteway locations. Average Delivered to Farm is the average amcunt that
reaches the farmer. Either a weir blade or a flowmeter measures it. Average
Lateral Loss is calculated by subtracting average lateral operational spill
and the average gquantity delivered to farmers from the average gquantity
delivered to the lateral.

This table shows that the average delivered to farm fluctuates around three
acre-feet per acre. The average diverted from stream is around 5 acre-feet
per acre. The system presently operates at about 59% efficiency. This
compares water diverted from stream to water delivered to farm.
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5.3 Ccomparison of Future Water Needs to Water Supply.

Roza Irrigation District has serious water supply problems in water short
years when the entitlement is prorated. When prorated the entitlement is
reduced from the storage date onwards. Roza Irrigation District is allowed
to move some of its water in later months to the month it is presently
operating. This amount that is moved however, is very small for fear that
a harsher proration will be necessary in later months and Roza Irrigation
District will have already over used its prorated amount for that month.
This water is "moved" to an earlier month to try to aid the farmer through
to the harvest stage of crop. The end result in years of heavy proration
is that Roza Irrigation District water is cut off early. In years of
lighter proration, water is not moved forward and the water season will
last until October 20.

For the period of full operation on the Roza Irrigation District (1950-
present}, Roza Irrigation District has experienced seven years of harsh
proration {1973,1977,1979,1987,1992,1993, and 1%94) and an additional year
of moderate proration (1988).

The average total yield of the Yakima Basin is about 3.5 million acre feet.
The average total irrigaticn diversion is approximately 2.1 million acre
feet. Total storage in the basin is just over a million acre feet.

Because of the complex relationship between snow pack, snowmelt,
precipitation and storage it is difficult to predict total available water

supply.
From the above discussion the following generalizations may be made:

1) Within the next 15 years there is a high probability that Roza
Irrigation District will receive 70% or less of entitlement in at least 1
year.

2) Within the next 15 years it is possible Roza Irrigation District could
receive less than 50% of entitlement in any one year.

3) If snowpack is mederate or runoff is early there is insufficient Basin
storage to meet irrigation demands.

43 With the increased demand for in stream flows, since 1981, to provide
fish habitat, these shortages will be even more frequent and greater in
magnitude.

5) ESA listings on the basin could make proration a regular occurrence.

Therefore it follows, additional storage and improved system efficiency are
required to assure adequate supplies in all years. The Rehabilitation and
Betterment Projects that Roza Irrigation District is presently carrying out
are designed to reduce the water requirements throughout the entire
irrigation season. This will reduce the impact of water short years, which
will enhance supplies for both irrigators, in stream flows, and other
demands on the water resource.
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6.0 IDENTIFICATION AND ASSESSMENT OF WATER CONSERVATION OPPORTUNITIES

6.1 Water Conservation Geals, Objectives and Existing Water Conservation
Measures

6.1.1 Goals and Objectives for Water Conservation Program.

The Roza Irrigation District strives to provide eguitable delivery to all
their water users even in periods of proration. It is the long-term goal
to have enclosed conduit service to all customers, on both the gravity and
pump lands. Currently, the enclosed conduit system saves water otherwise
lost to evaporation and seepage, assures better supply to these not yet on
the system, and improves water quality by reducing return flow and sediment
runoff.

6.1.2 Past and Current Efforts. Refer to Tables 6.1, 6.2, and 6.3 for a
listing of the conservation work already constructed. About one third of
the district is served by enclosed conduit. The largest water savings come
from these efforts. Canal lining has some benefits, primarily that of
stopping heavy leaks. Reregulation reservoirs can help to attenuate
fluctuations imposed by changes made on the enclosed conduit systems. Main
canal checks improve service to pump lands by holding pump forebays at a
higher and steady elevation. The district plans on continuing with these
improvements until all the system is fully piped, and the main canal has
adequate check structures. Work is done dependent on the funding and
manpower to do the work.

6.1.3 On-Farm Cocordination. On-farm c¢onservation is a potentially
significant water conservation measure. The District provides an incentive
to its farmers to improve their on-farm water management with the
construction of the enclosed conduit system, which in some cases provides
water under pressure. When enclosed conduit systems are installed,
approximately 1/3 of the farmers will be able to sprinkle without any
pumping. Another third will only have to use booster pumps. The remaining
third will have to provide pressure to deliver water from the system. Other
agencies such as Natural Resources Conservation Service, Agricultural
Stabilization and Conservation Service, and conservation districts are set
up to provide on-farm assistance and advise farmers about on-farm
improvements. The Roza Irrigation District works with these agencies in an
indirect manner. Another option, which could be considered to increase the
service to the farmer, would be toc allow water changes to be made on
weekends or for periods less than 24 hours. This would be more expensive
to implement and there is not enough automaticn or reregulation in the main
canal to compensate for potential increased changes in demand. Key to this
operation would be reregulation capability without which fluctuations
result in spills. Due to the travel time inherent in the system, more water
would be wasted than saved in trying to serwve the farmer in this capacity.
The Roza Irrigation District does not want te spend time and mconey on a
solution based on present systems deficiencies that is only going tc put
off the inevitable. The system is getting old and needs to be
rehabilitated. By developing an overall plan and organizing the upgrade,
time and effort spent will result in a better system that is easier to
operate and is more efficient.
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6.2 Identification of Potential Water Conservation Measures

6.2.1 Entity System

The following methods of improving the water delivery system have been
identified in the rehabilitation plan.

1) Enclosed conduit systems on gravity laterals
2) Enclosed condult systems on pump laterals

3) Canal automation and main canal gauging

4) Reregulation reservoirs

5) Lining Portions of the Main Canal

6) Off-line storage reservoirs

Conceivably, there are other methods that could be used but the Roza
Irrigation District Board feels at this time, they are not cost effective.
Already in place, the district has an accounting of water delivery to
customers, and charges an escalated rate for water use in excess of 3
AF/acre {see Section 7.1).

6.2,2 On~farm systems. The conservation measures undertaken by the district
have been a positive incentive for growers to install more sophisticated
on-farm systems. Usually on the heels of conversion from open gravity
laterals to enclosed conduit, there will be an upgrade of the on-farm
system, not only to sprinklers, but also to drip and micro-jet systems as
well. This is noted in Section 4.1.2.

6.3 Proposed Water Conservation Plan

€.3.1 Proposed Measures
6.3.1.1 Enclosed Conduit Systems on Gravity Laterals

The enclosed conduit system replaces old concrete delivery boxes, weir
blades and open ditches or low head concrete pipe with PVC pipe and flow
meters. The Roza Irrigation District has been enclosing approximately 2000
acres (10 miles of pipe) a year since 1983-84. Of the 45,000 acres that are
gravity fed from the main canal, 27,000 acres are presently in enclosed
conduit system. The Roza Irrigation District has developed an effective and
efficient system for all phases of the enclosed conduit system as all the
work has been done by district forces. Cost of conversion from open gravity
to enclosed condult for the remainder of the gravity lands is about
58,100,000.

Benefits derived from the enclesed conduit systems are a reduction of
lateral losses to virtuwally zero, improved measurement and operational
flexibility. The flow meter is a much more precise measurement of both
flow rate and total volume of water used, so that the farmers have better
control of the water. Some flow control is achieved using the two valves
on each side of the fiow meter, but the system cannot compensate for all
possible changes the farmers may make. The enclosed conduit system
provides the farmer more flexibility in operation. Reduced maintenance
costs for the District and a reduction in liability for the open lateral
and the seepage, operational spills and drains are added benefits. Cn-farm
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pumping costs are either eliminated or greatly reduced. Erosion will be
minimized due to conversion to sprinkler, drip, and micro-jet systems.
Chemical sprayving will be reduced along with the long-term operation and
maintenance costs.

6.3,1.2. Enclosed Conduit Systems on Pump Laterals

Once Roza Irrigation District has enclosed all of the gravity laterals,
then the pump laterals will be enclosed. Enclosing the pump laterals is
more difficult because along with laying the pipe and installing
flowmeters, it also involves the automation of the pumping plant operation.
Each option would be considered in progression to better understand how
each progressive step improves efficiency for the plant previously
converted.
The optilons are as follows:

1) Add manual freguency drive to existing system. Manual
frequency drives are set manually, not electronically.

23 Cption 1 plus automation based on flow in discharge pipe
or elevation at head works.

3} Option 1 plus enclosed conduit and flowmeters with bypass
from head weir to main canal.

4) Enclose system with flowmeters, add fregquency drive and
automate based upon pressure at the old head weir
leocation.

5) Option 4 plus Booster pump at old head weir location.

The benefits of enclosing the pump laterals are the same benefits derived
from enclosing the gravity laterals. There are alsc additional benefits
when upgrading the pumping plants from the power savings realized from
automation. The cost of the enclosed conduit system conversion on gravity
lands is about $450 per acre. Conversiocon of pump laterals could be $550 to
$600 per acre or possibly more, depending on pumping plant reconfiguration.

6.3.1.3. Canal Automation

Canal automation involves automating check structures aleng the main canal
so that a constant elevation can be maintained to the deliveries. Check
structures presently exist in the main canal ‘but only in the lower third.
Check structures would be especially beneficial downstream of each pumping
plant in the upper portion of the main canal. Presently the check
structures are manually adjusted. Automation becomes a necessity as the
farmers are given more flexibility and control of the water. The way the
District has been run in the past, has been the easiest for open ditch
service, but with improving service tc the farmer the new delivery system
will be more flexible for the farmer and require more from the District as
far as changes made at check structures.

Presently Roza Irrigation District is modeling the main canal to aid in the
leccation of automated structures. One demonstration gate was constructed
in 1992, followed by installation of automated overshot gates at four more
sites since, and the use of the gates in Roza Irrigation District
operations is also being studied as part of the Canal Automation Study. It
is Roza Irrigation District's intention tc continue to construct one check
structure a year. This began in the winter of 1992 and is also a component
of the preferred rehabilitation plan. Thus far, five check structures have
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been installed. These include 77.3 check and the check structures
downstream of pumping plants 2, 7, 8, and 9. See Table 6.2 for a listing
of information on check structures completed befcore January 15%97.

The benefits of zautomating the main canal lie in the attenuation of
fluctuations in the main canal. Manually changing the level at check
structures with checkboards will become insufficient as more control of the
water supply timing is given to the farmer. If several farmers shut off
then the flow in the main canal will increase. Conversely, if sewveral turn
on, it can create a temporary deficit in the main canal. In order to
provide the farmers with a constant supply of water so they can operate
more efficiently, it is important to keep the water elevations constant.
Automated check structures will do this job on a continuous basis. Changes
in flow will be compensated for by the reregulation reservoirs. Automated
check structures will allow the system to operate at lower flows. The water
level of the canal must be maintained at a minimum level above the turnocuts
in order for water to £fill the laterals properly. Automated check
structures will hold this minimum acceptable water level in the canal while
requiring less flow diversion from the Yakima River. This will be important
in water short years and early and late in the season when demand is small.

6.3.1.4. Reregulation Reservoirs

These reservoirs are lccated fairly close to the main canal and are used
te dampen the fluctuaticons in the main canal flows. As more enclosed
conduit systems are installed, more landowners have the ability to shut off
their irrigation water when they desire. Presently, 1f the level in the
main canal rises, the extra water will spill into the wasteways and travel
back into the Yakima River. The reregulation reservoirs will momentarily
store the unneeded water. When the canal level drops due to increasing
farmer demands, the water is pumped out of the reregulation reservoir back
into the main canal. The reregulation reservoirs are situated at the lower
half- of the main canal, as this area is where the fluctuations are more
critical and the canal is smaller.

Roza Irrigation District presently has reregulation reservoirs just
upstream of wasteways 6 and 7. A large reregulation reservoir is planned
upstream of wasteway 5. Reregulation reservoirs are a component of the
preferred rehabilitation plan. The off-site storage reservoirs are not
felt to be economically justified at the present time. The cost of the
remaining reregulation reserveir at Wasteway #5 is about $15,500,000.

The reregulation reservolrs provide several benefits to the operation of
the District. As the main canal waste is stored and the reregulation
reservoir used to match supply and demand, this will result in less water
required at the head gate. This is a benefit for the District especially
during the water short years. Reregulation reservoirs wili also allow the
District to make use of water presently lost due to diurnal effects.

Without reregulation reservoirs, the increase in flow during the night is
lost down the wasteways. The reregulation reservoirs will store the water
at night and then allow it to be used during the daytime. The reregulation
reservolirs are important as they absorb the fluctuations in demand that
become more prevalent as more enclosed conduilt systems are installed.

Without the reregulation reservoirs these fluctuations will become spill
in a wasteway. It is important to note however that this operational spill
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will not be reduced to zero. There can also be situations when =the
reregulation reservolrs are not able to fully dampen all fluctuations.

6.3.1.5. Lining Portions of the Main Canal

This involves digging out the main canal and placing a liner of 20 mil
thick PVC plastic, 1.5 feet below the original grade of the canal usually
on the downhill side only. The topscil and xiprap are then placed on top
of the liner. Roza Irrigation District presently installis lining on an as
needed basis. Reoza Irrigation District is lining those areas where the
structural soundness of the system is in guestion due to recent increases
in seepage rate or where seepage 1s damaging productive cropland.
Considering the high value of the perennial crops on the Roza Irrigation
District, landowners will not tolerate seepage problems occurring on their
lands. Seepage areas are identified and repaired in a timely fashion.
Failure to do so in the past has resulted in litigation more costly than
any repalr. Presently the cost estimates of embarking on a project to line
the entire main canal are not reasonable. This item is included in the
preferred plan onlily to stop area specific leaks, to protect the integrity
of the existing system, and to prevent problems with seepage encroaching
on farmland. The cost of lining the main canal will cost $2 per square foot
and more depending on the amount of lining drain required.

6.3.1.6. Off-line Storage

In 1994, the Roza Irrigation District performed a water user survey. Two
of the recurring suggestions for system improvements were (1) to seek
additional storage and (2) to pursue the current conservation measures
construction at an accelerated rate. As a result, additiocnal storage has
been investigated. Potential storage sites exist off-line along the main
canal in draws on the high side of the Roza Main Canal. Among those looked
at were two sites in Washout Canyon upstream of Pump Plant 10, one near
Sagebrush Ridge upstream of Pump Plant 14 and one on Spring Creek at a
narrows called The Gap. If one or more of these sites becomes a serious
candidate, the next step is to perform geologic exploraticn to determine
water holding capability of the reservoir area, structural scundness of a
foundation placed on the proposed axis, and the suitability of the rock on-
site for construction aggregate. Drawbacks to all of the potential sites
are energy costs because of the pumplift, and also, the Iength of the
penstock between the canal and the damsite.

6.3.1.7 Rate Structure

The price structure for the district water has for many years encouraged
water conservation. In 1998 the operation and maintenance charge for the
first three acre feet is $78.00 per acre with extra water available for
$32.00 per acre-foot. The increases in these costs are shown on Table 7.1.
Because the Board wants to accelerate the modernization efforts of the
district facilities, these rates will, in all likelihood, continue to
increase.

6.3.2 Proposed Water Conservation Plan Schedule

FIRST TIER (YEARS 1-5) Figure 6.1 shows features to be built in the next
5 vyears. The only feature of the conservation plan to be included in Tier
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#1 of the YRBWEP is the Sulphur Creek Reregulation Reserveoir. The district
will, on its own, construct the next 5 years worth of enclosed conduit, up
to 10,000 acres of open-gravity to close-pipe ccnversicn, and completion
of check structures upstream of Wasteway 5. The district has already been
actively pursuing the conservation construction program for over 10 years,
however, the last few years it has not realized a fully commensurate
saving, but has experienced some increased spills. It is believed that the
solution is reregulation and automation. However, the Board still wants the
district to continue its aggressive appreoach to water conservation.

SECOND TIER (YEARS 6-10) Figure 6.2 shows Tier 2 features. Tier 2 would
include the completion of enclosure of all gravity service, completion of
check structures downstream of all pump plants, telemetry of operational
data to district headquarters, and possibly the conversion of a pump
lateral system to enclosed conduit.

THIRD TIER (ON UNTII. COMPLETION) Figure 6.3 shows the remainder of
conservation measures being completed by 2017. The third tier involves
conversion of the remainder of the service area to enclosed conduilt,
completion of the check structure construction, and additional telemetry
as required and lining and drainage improvement between M.P 11.0 and 26.0.

6.3.3 PFirst Tier Measures

6.3.3.1. Tier 1 measures are located on Figure 6.1.

That portion of the enclosed condult system that has already been installed
is listed in Table 6.1. The Board of Directors will decide upon the prciject
locations on an annual basis. The gravity laterals will be enclosed first.

The location of the automated check structures will be determined by the
canal automation study. They will be placed strategically along the main
canal. "~The majority will be downstream of wasteway 5, but some will be
placed upstream of wasteway 5. Currently most of the check structures are
being constructed below pumping plants upstream of wasteway 5 to provide
improved head at pump stations in low-flow situations. Some of the
automated structures may be located at existing check structure sites. In
these cases the old check structures could be retrofitted. Figures 6.1 and
6.2 show approximate location of check structures along the main canal. One
of the critical needs for check structures is just downstream of the
pumping plants. When Roza Irrigation District must function at low flows
it becomes very difficult to keep the appropriate head over the intake
tubes so that a steady amount of water can be delivered.

The exact location of the canal lining is unknown until problems arise. It
is possible to plan for these only during the water season prior to the
work. There is no plan at present to line specific sections on an on-going
basis.

The First Tier measure to be built with the federal assistance is the
proposed reregulation reservoir just upstream of wasteway five. The start
of construction on this facility could begin as early as 2001. It is shown
on Figure 6.3. It is important to locate reregulation reservoirs close to
the wasteways. If they are too far away from the operational wasteways,
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their ceontrel and management becomes more difficult due to the response
time required between the reservoir, canal control and the wasteway.

6.3.3.2 Conceptual Designs of Measures. The plans thus far developed for
Wasteway #5 reregulation reservoir are shown on Figure 6.8. The next phase
of the project is to determine the geologic scundness of the area for water
holding, foundation and building materials.

Figure 6.8 (6 sheets) shows the plan and location of wasteway 5
reregulation reservoir. The reservoir's surface area is 23 acres and it
will impound up to 2200 acre feet of water. This dam will be constructed
of roller compacted concrete (RCC). There are several benefits of RCC dams,
probably the most important being that the spillway could be located on the
face of the dam, eliminating additional cost to construct an adjacent
spillway. The size of the RCC dam would be much smaller, so if appropriate
materials were found on site, less material would be required to construct
the roller compacted concrete dam. Also reller compacted concrete
construction is much guicker. This dam will have a grout curtain at the
base of the dam and depending on the material making up the sides, grouting
may have to be done in order to prevent excess seepage arcund the dam. RCC
dams have a history of seeping scome when first filled with water and then
as silt fills in the spaces becoming quite effective at storing water.

The district plans teo continue work on the other water conservation
features as well.

Enclosed Conduit Systems. Figure 6.4 shows a standard flowmeter hook up.
The figure shows where Roza Irrigation District's responsibility ends and
the farmer's begins as far as operation and maintenance. The Roza
Irrigation District installs twoe valves that are used to control flow to
each delivery within certain limits. An air vent, air release and pressure
relief are alsc installed on the manifolds of the flowmeters. Everything
that is above g¢ground is steel. The flowmeter set up is supported on a
concrete pad. The District extends these pads during construction as
specified by the farmer, tc accommocdate the farmer’s barrel screens and
other items needed to make the hookups. Concrete posts are placed around
the flowmeters to protect them from vehicles and farm equipment. Each
parcel o¢f land that is owned separately 1s provided with a flowmeter so
that the new system does not have shared deliveries as in the old delivery
system. As of this year, the district requires each landowner to have g
worm—gear—-driven butterfly valve at their point of delivery. This gives the
farmer the ability to turn off the water for repairs and/or screen flushing
without calling the district for shut off the delivery. The worm-gear~
driven valve is necessary to prevent water hammer that can result when a
system is shut off too rapidly, as is the case with fast closing valves.

The largest pipe used thus far on the enclosed conduit system (ECS) 1s 24".
The pipe is gasketed and buried with a minimum cover of 30". New turnouts
from the main canal are usually constructed for the new systems.
Occasionally PVC pipe is pushed through an existing concrete line. All
fittings are thrust blocked,

Canal Automation. Roza Irrigation District studied Main Canal Gate
Alternatives as part of the Canal Automation Study. Table 6.4 summarizes
the findings for a variety of gate options. Roza Irrigation District chose
te use the over shot gate. Figure 6.5 shows an isometric view of a typical
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check structure. The Roza Irrigation District will continue to build new
check structures using a canal model teo aid in their location. Some of the
existing structures that are still in good repair will be retrofitted with
automatic gates. An overshol gate will be used in these situations too. It
is presently estimated that approximately 40 of the automated gates may be
installed. Not all the bays within a check structure will be automated. As
in the 77.3 check structure the two outside gates are manually set and only
the center gate is automated. This has also worked effectively at other
sites and will help to reduce cost and maintenance of these structures.
Presently someone must go out to the check structure site to check the
status of the gate and correct any alarms. In the future Roza Irrigation
District will begin to incorporate some type of remote sensing and a
control communications network. Critical information about the status of
gates, reregulation reservoirs and staging sites will then be accessible
from the office and strategic management points in the system can be
remotely monitored.

Reregulation Reservoirs. Figure 6.1 shows the location for wasteway 6 and
7 reregulation reservolrs. Figures 6.6 and 7 contain the plan and profile
for the dam embankments at wasteways 6 and 7. Wasteway 6 is below the main
canal, and it 1is lined. Wasteway 7 reservoir is located above the main
canal and it is unlined. BAs the reservolr is located above the main canal
any seepage would return to the main canal. The surface area of the
reservolr is 2.3 acres and the capacity, 12 acre feet. The dam was
constructed of material existing on site, plus a small amocunt of clay
hauled from another on~district source.

Main Canal Lining. Figure 6.9 shows a standard cross section of the main
canal with the PVC liner installed. This shows a full cross section
lining. Some areas only curtains are used on the lower bank of the main
canal. The curtains are secured to bedrock at the bottom. These two
methods are the ones Roza Irrigation District presently use. 2 minimum of
a foot of soil is placed back on top of the liner and then the area is rip
rapped.

Roza Irrigation District has lined only earthen sections of the main canal
to date. When relining concrete lined sections, it is possible that an
asphalt liner could be placed over the existing concrete lining and secured
at the top of the concrete lining. Figure 6.10 demonstrates the
installation of such a lining. Currently, only leaking areas that are
causing crop damage or property damage along the main canal or areas where
the integrity of the system is in question, are lined.

Off-Line Storage. Figure 6.11 is a general map of the district showing the
proposed off-line storage sites that have been proposed and been cursorily
reviewed. Development costs are rather high because of one or more of the
following factors: (1) size of structure, (2) length of penstock, and (3)
pump lift involved.

6.3.3.3 Cost Estimates. All cost estimates are the total project cost to
complete the project in today's dollars. The costs are what it weould cost
the district to install the prejects using thelr own eguipment and labor.
If Roza Irrigation District were to contract out the design and
constructicn, these prices could be increased by forty percent or more. The
cost estimates are based on the assumption that projects are completed as
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given in the time schedule above. Table 6.5 shows cost estimates for
construction by year until the completion of the rehabilitation. Changes
in cperation and maintenance costs are shown in Table 6.6. It is assumed
that other maintenance costs and operating costs will remain approximately
the same. Some costs in operation may decrease as the system becomes more
automated but there will be increased cost in the maintenance of the
controls. Cverall the cost of maintenance will decrease as shown in the
table.

Enclosed Conduit Systems. The total cost to finish enclosing all the open
and low head piped laterals is estimated at $41,188,000. It is assumed
that the pump laterals will be more costly to enclose. To provide pressure
te all landowners would be an additicnal $4,000,000 which would not be a
cost contributing to water conservation. Maintenance costs are estimated
at $8.90 for the old system and $3.80 for the new system. Table 6.6 breaks
out the change in maintenance costs on laterals by year assuming the time
line developed is upheld.

Canal Automation. The automation has been estimated to cost $4,800,000 to
complete. It is planned te build one check structure a year at an average
present cost of $240,000 a year. This cost includes development of the
remote sensing and control systems using telemetry or something of
comparable nature. Maintenance costs on the canal automation are assumed
to start at $10,000 and increase to approximately $90,000 a vear when all
the structures are in place. This does not include power costs for
operating the gates. Those are discussed in Section 6.3.3.9.

Reregulation Reservoirs. Wasteway 7 reregulation reservoir cost $300,000.
Wasteway 5 reregulation reservoir is estimated to cost $15,500,000.
Maintenance costs for the reregulation reservoir at wasteway #7 are about
$750 a year. For the reregulation reservolr at wasteway #5, O0&M 1is
estimated at $50,000 a year.

Main Canal Lining. This cost is not included when calculating the cost of
net water savings. Roza Irrigation District will install main canal lining
only on an as needed basis. Capital costs are estimated at $60,000 for a
half mile, 75,000 for 3/4 of a mile and $90,000 for a mile. The majority
of the concrete lining is in the main canal but some PVC liner is also
installed in the old open lateral systems where serious leakage problems
are occurring. It is assumed that maintenance costs on the main canal will
be kept within reasonable amounts by doing lining, but no real increases
or decreases in maintenance costs will be seen.

off-Line Storage. Off-stream storage is a costly venture, which could range
from $20,000,000 for a small site to over $60,000,000 depending on the site
circumstances, pumping reguirements, spillway requirements, length of
penstock, and land acquisition. Any seriously ccnsidered site will need
extensive safety-of-dams inwvestigation, including geoclogy, spillway sizing,
flood routing, and an emergency preparedness plan.

6.3.3.4 Time 1line. For the foreseeable future, the Roza Irrigation
District will be expanding their enclosed conduit system and constructing
check structures on an annual basis. Tier 1 work for conservation measures
over and above the aforementioned for the next five years will include
design data gathering, design, envirommental documentation and safety-of-
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dams compliance. Beginning with geologic investigations as socon as 1998,
favorable site suitability findings will trigger design. Once there is
sufficient knowledge of the proposed structure, environmental and safety-
of-dams compliance documentation can begin concurrently. Analyses for
safety-of-dams will include preparation of the probable maximum
precipitation; the dam break and resultant flood inundated area map, and
emergency preparedness plan. It is estimated that *this work could be
completed in 5 years.

6.3.3.5 Reduction in Average Water Diversions.

Table 6.7 was developed tc estimate the approximate net water savings
realized per year at the completion of the rehabilitation by preoject type.
A description of the assumptions made to develop the table is giwven in the
foliowing text. Table 6.8 shows the average water demand at approximately
the year 2017, the estimated completion date for the Rehabilitation and
Betterment.

The following assumptions were used to make the projection:
A} The lateral operational spill and lateral losses will be nedligible in
20 years when the enclosed conduit systems have all been installed. The
Table presents it as zero, for all practical purposes. This means that the
amount of water delivered to the laterals will be the same as the amount
delivered to the farm.
B) Average Main Canal Losses are assumed to be the same. These figures
were not decreased due to main canal lining, as the lining will not result
in net water savings.
C) The Average Main Canal Operational Spill is assumed to decrease with the
completion of the reregulation storage and c¢anal automation. (Roza
Irrigation District and Sunnyside Valley Irrigation District, 1985)

Using these assumptionsg the average quantities are calculated backwards to
determine an average quantity diverted from Stream. When Table 6.8 is
compared with Table 5.5, it can be seen that the system efficiency will
improve from 59% to 71% on average. This is an increase in water delivery
efficiency of 12% overall.

TABLE 6.8 WATER DIVERTED BY R0OZA IRRIGATICN DISTRICT

MONTH ENTITLEMENT PRESENT AVERAGE AVERAGE FOLLOWING
(AF) DIVERSION IMPROVEMENTS

(AF) (AF)

March 18000 9667 9667

April 37500 335658 25403

May 56250 54066 43213

June 71250 60240 50836

July 71250 67220 58613

August 71250 66726 57288

September 45000 44149 35532

Cctober 22500 16644 11765

Total 393000 352281 292317
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ENCLOSED CONDUIT SYSTEMS. The estimated average net water savings when all
the laterals, both gravity and pump, are enclosed is 20,798 acre feet.
There 1s an unmeasured amount of water, farmer’s waste that is also saved
when enclosed conduit systems are installed. Roza Irrigation District does
not have the ability to measure or estimate this figure.

CANAL AUTOMATION. It is assumed that 40% of the lateral losses are not
realized until completion of the canal automation. The estimated average
net water saving due to canal automation is 13,866 acre feet,

REREGULATION RESERVOIRS. The three reregulation reservoirs provide an
average net water saving of 25,300 acre feet. Upon completion the
reregulation reserveir at wasteway #5 is estimated to have an average net
water savings of 13,751 acre feet annually. Likewise, the reregulation
reservolr at wasteway #6 is estimated to have an average net water savings
of 8,870 acre feet annually and the reregulation reservoir at wasteway #7,
2,679 acre feet.

It is important to note the interrelationship of the estimated average
annual net water saving of the wvarious projects. They are all dependent
on each other for achieving the overall estimated average annual net water
savings. The enclosed conduit system saves evaporation and seepage losses
incurred in the distribution system because the water neither seeps into
the ground nor does it evaporate from an open surface. However, any time
the irrigator shuts off or turns on there is a resultant fluctuation felt
in the main canal. The net effect to the system is the summation of all the
shut-offs and turn-ons which occur. To smooth out operatiocnal fluctuations,
a district can put in reregulation reservoirs. But one reregulaticn
reservolr alone does not save as much as three or more strategically placed
at or near wasteways. Using these reservoirs the district can start to
minimize the spills by reacting to the fluctuations in the canal. Important
in the decision to store water is knowing how long it takes to restore flow
to an area once water is stored into the reregulation reservoir. It is
estimated that a reregulation reservoir at Wasteway 5, the district could
save half of the present main canal spill and half of the lateral spill by
enclosing the laterals between Wasteways 2 and 5. The lower two reservoirs
can save like percentage of the spills and recoveries for their respeciive
reaches. To be effective, the reregulation reserveoirs must be able to react
to the changes within the time required to get water back into the system.
8pills occur presently because it takes 3 days for adjustments at the
headworks to settle through the district. Automation by itself does not
save water. At times, the checks will back up water into the high-leak area
of the canal. At the lower flow level, without the checks, less seepage
would occur. The telemetry porticon of automation serves only as a
tattletale telling how much off-target the system is at the checkpoints.
It is only by being able to capture savings, and releasing them at a time
when the water is needed, that there is a savings realized. It is estimated
that the remaining 40% of the lateral loss recovered from the enclosed
conduilt system construction will be realized through automation.

Using the above raticnale Figure 6.12 was developed. The graph shows
Average Water Diverted and Average Water Delivered to Farm by Year as
projected to the end of the rehabilitation. The graph clearly demonstrates
a decreasing trend in water demand while still providing the farmers
adequate service. '
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Figure 6.13 is a bar chart that compares average use presently and at
completion of the rehabilitation with entitlement. This graph demonstrates
that on average Roza Irrigation District uses less than entitlement and
after the rehabilitation is complete will be able to operate on even less
water. The main benefit to Roza Irrigation District is that in water short
years, when prorated, the farmers will not be impacted as much because
water can be delivered more efficiently.

The annual average cost per acre foot of water saved has been caiculated
in the socioceccnomic section of this report. This is a handy way to
compare projects but it is not the only benefit gained by these projects.
Things such as improved water quality are also important benefits of these
projects and need to be factored in to final decision making. The
estimated average net water saved on completion of the rehabilitation is
59,964 acre feet.

IMPACTS OF TRANSFERRING NET WATER SAVINGS TO OTHER USERS. The Law of the
River, as confirmed by Judge Stauffacher, is the 1945 Consent Decree. The
Yakima River is presently in adjudication. Judge Stauffacher is in the
process of deciding the priority dates and guantities of water to which
each user is entitled. The 1945 Consent Decree defined the entitlement for
the irrigation districts in the Yakima Basin by month. The adjudication
and water law as it exists presently in the basin is based on the priority
dates of the wvarious users. The Junior water rights must be prorated in
water short years to reserwve a full supply to the senior water users.
Reverse- of this situation means that 1f the senicer water users have
sufficient water supply then the remaining water supply in the Basin is
used to fulfill the junior users demand. The USBR, Yakima Project, is in
charge of managing the Yakima River and the releases from the reservoirs.
The Bureau has developed a tool to project the Total Water Supply Available
(TWSA) to the basin on a meonthly basis. The water year for the Bureau runs
from October 1 - September 30. TWSA is a relationship between the snowpack,
precipitation, runoff, water stored in the reservoirs, usable return flow,
and time: of year. Projections are made on a monthly basis and the Bureau
uses this figure to make decisions on how the water will be distributed to
the users. When the TWSA projected for a month falls below the users
demand then the junior users are prorated an appropriate amount so that the
senior water users are not adversely affected.

WATER SAVINGS EFFECT ON RETURN FLOW BACK TO YAKIMA RIVER TABLE 6.9
ABOVE PARKER PROSSER
MONTH PARKER TO PROSSER TO KIONA
APRIL 467 3847 3853
MAY 757 5005 5081
JUNE 785 3920 4699
JULY 826 3428 4354
AUGUST 854 3922 4662
SEPTEMBER 723 3685 4208
OCTCOBER 202 2268 2275
TOTAL 4747 26075 25141
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Because of the concern for adverse effects and the concern for reduction
of useable return flows above Sunnyside Dam for its effect on TWSA, the
effect of the Roza I.D. improvements was estimated. Table 6.9 shows the
effect of the water conservation measures on the return flows to the
mainstem Yakima River. Table 6.7 shows the reduction in diversion
attributable to the Sulphur Creek Reregulation Reservoir at the district’s
diversion point znd the reduction in river returns between Parker and
Prosser.

The water conservation projects Roza Irrigation District is carrying out
are pieces to a much larger and more comprehensive view of the Yakima River
Basin. The proposed Federal Legislation, the Yakima Enhancement Bill, has
been developed to convey this larger perspective of the Basin. The
consexvation done in the Basin by various agencies must be directed in a
manner that will improve the water quality and guantity in the basin as a
whole. 1In order to "free up" water for new beneficial uses which include,
but would not be limited to, improved in stream flows, recreation, and
improved water quality, conservation by the present users must take place.
However, it is important to keep in mind that there iz a very complicated
reiationship between water conserved and increase in water available in the
Basin for other uses. It is not a one to one relationship and the
relationship changes depending on the month of the water season.

Conservation is necessary because it will decrease the amount of water
demanded by the present users. This will result in lower target TWSA
required by the users. This means that in water short years less water
will be required to satisfy the needs of present users in the basin so the
shortage is not as severe. It also means the basin has the potential to
operate with more carryover from one year to the next so the chances of
experiencing a water short year are decreased.

Water saved will first be used to avoid proration of junior water users
during water short years. Under the Yakima Enhancement Bill, conservation
would also allow for higher target flows in the stretch of the Yakima River
between Sunnyside Dam and Prosser Dam. This is an appreoach that improves
in stream flows for the Yakima River in its most critical reach and 1is
structured under present water law so it does not upset the precedence of
past law and methods of operation. Roza Irrigation District will continue
to operate in a manner that is consistent with the historical operation of
the Yakima Project by the U.S.B.R. unless the court directs some change.

The Yakima Enhancement Bill concept i1s a very important tool to draw
together conservation efforts of individual agencies. As individual
irrigation districts conserve water the U.S.B.R. can improve river
management for fish as long as all existing rights are being fulfilled.
Roza Irrigation District is not prepared te discuss any transfers of
conserved water that bypass junior users during the adjudication process.
However, district management understands and accepts that a necessary
aspect of the YRBWEP program is going to be water transfers. The district
expects to be able to deal appropriately with this issue by the time
funding would become available for a Roza construction project.
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6.3.3.6 Impact on Ground Water Development

The three consecutiwve drought years of 19592-94 bhrought about a large
increase in groundwater pumping. During this time there was a steady
decline in the water surface elevations in the Wanapum agquifer. Since the
State of Washington did not specify the amount or place of use, nor do they
perform any monitoring or metering of pumping, quantification of supply,
and any impacts are impossible to determine. Figures 2.3 and 2.4 indicate
the groundwater levels and show which levels have since rebounded, and
those that are showing a more modest recovery.

The Wasteway #5 Reregulaticn Reservoir is expected to raise the water table
in the area immediately adjacent and downstream of the reservoir.

6.3.3.7 Impact on Wetlands

The Roza Irrigation District has developed an overlay mapping system to
readily identify wetlands associated with the operation of the District.
Please refer to the overlay mapping system. The base maps are blue line
aerial photographs that were run on paper. One set of overiays is the
National Wetland Inventory Maps. The scale has been changed from 1": 2000’
to approximately 1": 1000’ to match the operations map that is alse an
overlay. The operations maps provide the District Boundary lines.
Overlaying these three pieces of information provides the basis for future
site specific inventory of the district. These maps will be used as the
basis for. discussing and determining the extent of impact a project may
have on wetlands existing in the project site. These wetlands are not
under jurisdiction of the Corp of Engineers through Section 404 of the
Clean Water Act. Full district coverage on a 7.5 minute USGS guadrangle
base is available at District headquarters in Sunnyside, WA. A reduced copy
of one map of the set is included as Figure 6.14.

The hydrology of the wetlands existing within the Roza Irrigation District
will be discussed in general terms. The majority of wetlands on the Roza
Irrigation District have been created from the application of irrigation
water and to a small degree, leakage or seepage of the conveyance and
distribution facilities. The area that is now the Roza Irrigation District
was at one time desert and sage brush with possibly some vegetative growth
in the natural draws closer to the Yakima River, especially in the large
drainages such as Sulphur Creek. The landowner management along these draws
also has a large impact on the wetlands. This can be demcnstrated by
looking down along one of these natural draws and observing the degree to
which the farmers have impact on the drain. Some areas look like a low
spot in the land and the drain is kept as a drain ditch. 1In other spots,
the farmers have ignored maintenance of the drains. As a result, cottonwood
trees, willows and cattails or some combination of the phreatophytes have
overtaken the drain. The wetlands present today are created by a number of
water sources. Refer to Figure 6.15.

With high value crops grown in the district, the amount of wetland present
is small. Canal seepage areas are repaired in short order. The land upon
which these wetlands exist is private. The District is responsible to
farmers to maintain the delivery system so i1t does not damage farmer’s
crops or prevent farmers from using the land for production. The drains
must be cleaned occasionally sc that they do not silt in and begin
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encroaching on farmland. These areas are not regulated by the Corp of
Engineers under Section 404 of the Clean Water Act.
The enclosed condult systems will decrease the amcunt of flow into the
drains as the operational spills at the end of laterals will be removed and
seepage areas along laterals will be removed. Roza Irrigation District has
determined that approximately 50% of the water in these drains could be
eliminated. This will not completely dry up the drains. The reregulation
reservoirs will not have a direct impact on wetlands. Automated check
structures will not have any direct impact on the wetlands as they are
built in the canal and are used to regulate the height of water with in the
canal. They will have an indirect impact, as they are one of the components
of a system that will allow the Roza Irrigation District to realize net
water savings. Individually however, they will have no ilmpact to wetlands
as they are built in the main canal during the winter. The wetlands present
should be enhanced by the project, because although the guantity may be
somewhat diminished, the gquality will be much enhanced.

Construction of the Wasteway #5 Reregulation Reservoir would result in a
net increase in wetlands. Beginning with a reservoir pool of about 23
acres, along with the associated shoreline, there will be a channel
downstream of the dam that will carry any seepage resulting from the
impoundment. Decrease in wetland area alongside Sulphur Creek Wasteway will
be unaffected as the first 3 miles consists of a concrete flume and the
remaining 7 miles ¢f channel fo the Yakima River are rock lined. This
project will increase, not decrease wetland area.

6.3.3.8 Impact on Water Quality

** Impact of Decreased Head Gate Diversions on the Hydrologic Cycle
Contrary to popular belief, a reduction in surface water diversions does
not directly equate to increased in stream flows of equal magnitude at a
chosen point in the river system. The increase in stream flows will be a
result of actions set forth in the Yakima Enhancement Bill. Under the
present operation of the Yakima Basin and the structure of existing water
laws, water conserved by one user is passed on to be used by a more junior
water right holder until all water rights are fulfilled. When all the
users can operate with less water, this will make water avallable for use
by the next water right holder. This conserved water would vary in amount
from one year to the next and from month to month, depending on the Total
Water Supply BAvailable in the Basin. If the water can be used to benefit
in stream flows then this will be a real benefit for the Yakima River,
especially in the reach between the Sunnyside Dam and Prosser Dam. This
area is known for having water quality problems related to low in stream
flows. This reach of the Yakima River also recelves poor quality return
flows from the lands above the River. The conservation projects will
reduce the return flows and associated sediments to these drains. When
both Roza and the farmers conserve the return flows will become primarily
subsurface flow. As the amount of surface run off decreases the flow rate
in the drains will decrease and allow the sediments To settle out properly
before reaching the river. All the conservation components will be
beneficial to the quality of the return flows to the Yakima River.
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** Potential Changes in Impacts of the Rehabilitation Projects on Water
Quality

Agricultural return flow guality control has been studied since the early
1970's. The studies have progressed through the usual order of
investigating the problem, discussing possible solutions and implementing
demonstration projects. The preferred rehabilitation projects are following
through with a recognized solution to the poor water quality in the lower
Yakima River. CH2ZM Hill's report on Agricultural Return Flow Management in
the State of Washington describes the methodology well. The alternative
methods of improving water quality in an irrigated agricultural area were
identified as:

1) Improve on-farm practices to reduce pollutants added to return flows.
2)Improve distribution efficiencies to allow better use of available
supplies.

3)Primary treatment of irrigation waste water prior to discharge to
streams.

Item 1 is being addressed through Best Management Practices ({BMP’s)
administered through local conservation districts, U.S. Natural Resources
Conservation Service, and Agricultural Stabilization and Conservation
Service.

Item 2 is up to the United States Bureau of Reclamation and local
irrigation districts., Roza Irrigation District has been and will continue
to pursue the district modernization plan aimed at conserving water and
improving water gquality in the Basin.

Item 3 is difficult and costly to pursue until the return flow guantities
have been greatly reduced. Some major drains now carry 300 te 400 cubic
feet per second. It is generally recognized that treating discharge should
follow implementation of BMP’s and improvement of irrigation district
efficiencies.

The Wasteway #5 reregulation reservoir impacts both water guality and
quantity. The enclesed conduit systems increase the efficiency of the water
delivery to the farmer. Silt load from Roza Irrigation District and farmers
will ceontinue to be greatly reduced by the project. Previous experience
shows that the rate of increase to more modern irrigation methods (BMP’s)
will rise sharply following the installation of the enclosed conduit
system. The project provides the farmer with a more flexible system. The
enclosed conduiit systems also provides working pressure for about two-
thirds of the project. This provides incentive for conversion from rill
irrigation to sprinkler. The farmers can often receive cost sharing funds
from ASCS for their flowmeters and barrel screens. In order to receive this
funding they must complete a conservation plan for the farm. The enclosed
conduit systems have encouraged many farmers on the project to participate
in this plan.

Board of Joint Control water gquality monitoring, that began in 1997, will
continue as a regular function of the work undertaken by the districts. The
changes in water quality in joint drains will be monitored on an ongoing
basis.
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6.3.3.9 Net Energy Savings

Estimates of the changes in power demanded due to the rehabilitation
projects have been estimated. Presently Roza Irrigation District does not
know how well solar power can be adapted to the new facilities. It is
assumed that solar power will be used to operate all the automated check
structures downstream of 77.3 demonstration gate. It is also possible to
use solar power to operate the remote sensing and controls. The actual
feasibility of this is currently under study.

*%* Monthly and Seasonal Energy Requirements for Present System

Table 6.10 summarizes the power use £or each pumping plant by month for the
years 1980-1995. Table 6.11 summarizes total power usage by pumping plant
for the years 1980-95. The average for these years is stated at the bottom
of each column and total power use for all the plants in the cclumn on the
far right. The Bureau under contract provides all of this power. It is
assumed that this power usage will remain constant until such time a
decision is made about the way in which the pump laterals will be enclosed.
There is also a minimal power use by the pumps that are used as pump backs
along the main canal to return water from lining drains back into the main
canal. These are located in areas where access is a problem. The power for
these pumpbacks is purchased from both Pacific Power and Benton REA.

*** Changes in Energy Requirements for Preferred Rehabilitation Plan

The rehabilitation projects will affect the power use. Some components will
create more demand and others will conserve power. Below is a description
of the changes due to each of the projects. Table 6.12 gives the estimated
cost of power usage of the rehabilitation projects.

ENCLOSED CONDUIT SYSTEM ON GRAVITY LATERALS. The gravity enclosed conduit
systems do not change the amount of power the district consumes. They will
reduce headgate diversions, which will allow the water in the power canal
(from 0.0-11 mile) to be used to generate power. This increase in power
generation will only be realized during peak flow period on the Roza
Irrigation District. On farm there is the possibility for power savings
and is discussed in the socioceconomic economic section.

ENCLOSED CONDUIT SYSTEM ON PUMP LATERALS. There will be neither a decrease
or increase in energy consumption if the pump laterals are enclosed.
Conveyance losses will be eliminated and will result in a decreased volume
of water being pumped. This will be countered by the need for larger head
requirements at the top of the hill. Other changes in energy consumption
will depend upon other decisions made about how the pump stations will be
rehabilitated. The use of variable speed drives will result in a decrease
of power consumption but will require a large capital outlay initially.
This is especially true on the plants that must be stepped from 230 to 480
volts.

CANAT, AUTOMATION. Automation of the main canal will reguire an increase
in energy use. The first automated gate that was installed (77.3) uses
solar energy to power the gate movement and controis. Roza Irrigation
District uses AC power to control and operate other automated gates along
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the main canal above Wasteway #5. The larger gates in the upper end will
be lcocated Jjust downstream of the pumping plants. This allows Roza
Irrigation District to use USBR power to control these gates. The only cost
for such installation is labor and materials. These costs are included in
the capital cost of the automated gates. The power needed to operate the
gates runs about 50 kWh a month and i1s estimated to cost 5100 a year per
gate. This would include communications. It is assumed that eventually as
many as 16 gates may use AC power. The balance would run on solar power.

It is also assumed that any teiemetry system repeater stations would run
on solar power. This will create huge savings, as power lines will not
have to be installed to remote locations.

REREGULATION RESERVOIRS. The reregulation reservoirs will require power
for the pumping plants. These are large pumps, so solar power is not an
option. These pumps will increase the power consumption of the District.
Table 6.12 gives estimates based on past experience of operating the
reservolr at wasteway #6. These are average annual costs and will depend
on the water year. It is felt that over all the power consumption will
increase as the District becomes more automated. The main increase in power
costs will come from pumping at the reregulation reservoirs, not from the
automated gates or telemetry.

OFF-LINE STORAGE. Because water stored off-line will likely need to be
pumped intec storage through some length of penstock, pumping costs will
exceed any one of the present pumping plants. Careful analysis will be a
pre-requisite of any selection process.

6.3.3.10 Sociceconomic impacts. The Roza Irrigation District contracted
with Economic and Engineering Services, Inc., of Olympla te de a socio-
economic impact study of the conservation plan. The objectives of the
Sociceconomic Impact Study were to discuss and gquantify the economic and
employment impacts that will occur if the conservation plan measures were
implemented. The study entails two elements, an economic analysis and an
employment impact study. The economic analysis is presented from both the
perspective of the irrigator and that of society. The employment impact
study predicts the income and employment effect of the modernization of
facilities. The study is included as Appendix XIV.

Economic Analysis

The total project capital cost is estimated at $60,838,000 in 1992 deollars.
The capital costs are summarized in Table 6.13 below.

Table 6.13. Summary of Capital Costs by Project (1992 Dollars)

Enclosed Conduit System Gravity 514,798,000 $1860/AF
Enciosed Conduit System Pump 23,895,000 51860/AF
Main Canal Autcomation 4,800,000 $ 346/AF
Lining 1,845,000

Reregulation Reservoirs 15,500,000 $1127/AF
TOTAL $60,838,000 $1015/AF

The Roza Irrigation District anticipates grower acceptance for the
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repayment of the 17.5% funding. The 1994 grower survey was fairly explicit
in the need to proceed with water conservation measures and storage. It is
assumed that the useful life of the facilities is approximately Fifty
years. No bonding costs occur in this analysis, as Roza Irrigation District
intends to pay for as much of the capital items each year as possible for
the foreseeable future. The Roza Irrigation District is seeking YRBWEP
funds to design and construct the Wasteway #5 reregulation reservoir. The
cost per acre foot of the conservation measures when completed is $1015.

The operation and maintenance costs are summarized in Table 6.6. Costs are
in 1982 dollars and separated by maintenance costs and power costs. The
modernization is projected to increase the net power usage. Operation and
maintenance costs are assumed to remain approximately the same because
technical support people will need to be trained or hired to maintain and
troubleshoot the new facilities.

The maintenance of the enclosed conduit system declines over time as more
of the old system is replaced with lower maintenance new system. Other
costs increase as more of the check structures are installed. This is
primarily because there is not an ¢ld facility being presently maintained.
Annual variable costs in 1992 dollars range from $370,000 to 580,000. A
total variable cost over the fifty years of project life is estimated to
total 517,708,054 in 1992 dollars.

The cumulative net water savings are estimated to average just under 6C,000
acre-feet. The schedule for these savings is related directly to the
construction schedule.

SOCIETY PERSPECTIVE PLAN VALUE. The Roza Irrigation District experiences
proration in water short years. Water saved by these conservation projects
will lessen the impact of proration to the water users in water short
years. Appreciable additional flows will be available only in average or
above average water years for in stream flows. The apprcach in the
socioeconomic study is to examine the avoided cost of alternative water
supply as society's value for the water.

Several alternatives were used to compare costs. A report titled "Plan
Formulation Summary: A Report to the Reglonal Director of the Bureau of
Reclamation Pacific, Northwest Region and Director State of Washington
Department of Ecology" (1986), proposes a number of water supply projects,.
Three of these were considered for comparison: Cle Elum ILake Railse,
Bumping Lake Englargement and Wymer Dam and Reservolr. Wymer Dam and
Reserveir was chosen as a reasonable comparison to Roza Irrigation
District's modernization because of its size and reliability.

IRRIGATOR PERSPECTIVE PLAN VALUE. The irrigater is concerned with how Roza
Irrigation District's preferred plan will affect the operation of the farm,
the operation costs and the water supply available. Three possible
benefits could be realized; 1) improved service could reduce operating
costs, 2) a larger supply would be available in years of prorated water
use, and 3) additional water may be available for a different crop mix.

Improved quality of water service may reduce operating costs. Water

delivered under the enclosed conduit system takes advantage of gravity
pressure. Approximately one-third of the acreage will not reguire pumps
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to operate on-farm sprinkle systems. Another third will only have to boost
the water pressure. The remaining third will have no benefit and must
still pump to obtain necessary pressure. The summarized potential annual
savings in energy costs te the irrigators is $444,000 expressed in 1992
deliars. Other non-guantifiable benefits include flexibility and improved
ability for frost protection.

A larger supply would be available in years of prorated water use. Severe
to moderate reductions have taken place in several years since Roza
Irrigation District has been in operation {1850). The most severe condition
was experienced in 1994 when only 37% of the contracted amount were made
available for district diversion. Not only was the drastic reduction the
worst of record, but it also came on the heels of two years of
prorationing. Conservation measures will reduce minimum operating
requirements and allow a longer irrigation season under such severe flow
restrictions. The possibility of additional water being available for a
different crop mix is severely limited in the Roza Irrigation District.
One constraint is the nature of the allocation of the water within the
District. Also the projected changes in crop mix for the Roza Irrigation
District has been given in Table 5.3 and it is demonstrated that these
trends in cropping patterns will not increase the demand for water.

Employment Impact Analysis

The construction of the project will have employment impacis in Yakima and
Benton Counties. Construction jobs will be directly generated by the
project. Some of the materials for construction are directly purchased from
the region. Other jobs and income will be generated by the "multiplier"
effect of construction workers spending salaries on goods and services in
the region.

The University of Washington has developed an input/output model for the
State of Washington that is used to analyze the employment impacts. It is
estimated that a total of 1,784 man-years of labor will be generated by the
project over the 35-year construction period. Average additional income
generated by the project will be $3.8 millicn dollars annually in 1592
dollars.

6.3.3.11 Environmental effects

Process. An Environmental Repcort (Appendix XIII) was developed for the
"Preferred Rehabilitation Plan.”" The SEPA Checklist (also in Appendix
XIII) was then written from the items discussed in the Environmental
Report. The Environmental Report and the SEPA Checklist were sent to all
agencies that have been involved in the oversight of this Comprehensive
Water Conservation Plan, for comments. A period of 30 days for these
comments was given. At the end of the 30 days a Declaration of Non
Significance was signed by Roza Irrigation District and sent to all
agencies. It was also published in the Yakima Herald Republic and the Tri-
Cities Herald on Wednesday, December 4, 1991. The FCNSI is also given in
Appendix XIII. A comment period of 15 days was given. At the end of the
fifteen days we had received comments from the Environmental Review Section
and the Water Resources Section of Department of Ecology. Roza Irrigation
District replied to the comments from Water Resources Section by phone. A
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meeting was held in Yakima to discuss the comments from the Environmental
Review Section. At this meeting it was decided that it would be most
appropriate for Roza Irrigation District to compose a reply letter. This
was done and both letters are included in Appendix XIII. Roza Irrigation
District will be going through the SEPA process again as one of the
components in the design phase. In this process a more in depth look at
impacts will be taken for the specific site the project is to be built. The
following is a pertion of the Environmental Report that discusses impacts.

Natural Environment

BEARTH. The Roza Irrigation District is the youngest irrigation district
in the Yakima Basin so in comparison, it is positioned higher in elevation
than other irrigation districts in the Lower Yakima River Basin. Because
the Roza District sits higher in elevation off the valley floor, the slopes
of the land are steeper than on neighboring districts in the lower valley.
Slopes average from 3-6% with localized slopes exceeding 20% in some areas.
The topography is rolling to hilly with some areas of steep slopes.

The scils found in Roza Irrigation District are mostly well drained soils
of medium texture, overlying basalt. Caliche layers exist in some areas.
Roza Irrigation District contains 98,000 acres within district boundaries
of which 14,000 are class six lands. Class six lands were determined neon-
irrigable using open gravity canals when the district was first formed.
They were felt to be non-farmable due to extreme slopes, due to rocky or
gravelly ground, shallow soil, oxr otherwise limiting drainage or
topography. Under today's technology, many of these lands can now support
crchards and vinevards.

The rehabilitation projects will include removal of old concrete delivery
boxes and elimination of open laterals by piping. Back fill for pipelines
will be reguired but often silt from silt basins along the main canal is
used. The reregulation reservoirs will require more earth moving and fili
materials. Roza Irrigation District uses as much material from the project
site or sites on the District as possible. Sometimes fill and aggregate
must be brought in as a higher guality or gquantity is needed. After
construction only 1% of the site area will be covered by impervious
structures, i.e. flowmeter structures and lining of the main canal.

Erosion could occur during construction of the reregulation reservoir.
After construction seeding will control erosion and compacting exposed,
mined or worked areas.

The enclosed conduit systems will decrease erosion, as laterals will be
enclosed. They will also provide the farmer with more control of the water
that has been proven to reduce erosion. The soil ercsion will be decreased
with the installation of the projects as it provides the farmer with a
means to operate with less water.

AIR QUALITY. Air quality in the Yakima River Basin ranges from good to
excellent. The air gquality in the Yakima Valley is usually in compliance
with the National Ambient Air Quality Standards and Washington State
standards. Occasionally, standards are exceeded for short periods. Carbon
monoxide and suspended particulates exist in the metropclitan area of
Yakima. The lower valley has areas of high levels of natural windborne
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particulates originating from fallow croplands during windy periods.
Burning crop and forest residues and vehicle travel on gravel roads are
often sources of particulates during the summer and fali. The east Moxee
area is similar to the urban Yakima area that is surrounded by hills and
ridges. This area can experience poor atmospheric dispersal of pollutants
from automobiles and industry during winter inversions.

The preferred rehabilitation project will not affect long-term air quality
in the lower Yakima Basin. During construction, the heavy eguipment will
emit exhaust and raise dust but the proper measures will be taken to reduce
these as much as possible. Once laterals are enclosed there is no need for
burning weeds along them which will help to improve air gquality.

CLIMATE. Summer temperatures average 82 degrees Fahrenheit in the Lower
Yakima Valley. Winter temperatures range from 15 to 25 with minimum
temperatures of -20 to -25 recorded in most areas. The rainfall is about
6-10 inches annually. The Yakima Valley has an arid climate with
irrigation providing humidity normally not present. The Wasteway #5
reregulation reservoir project will not have an effect on the climate of
the Yakima Valley.

SURFACE WATER. Surface water quality in the Yakima Basin degrades as the
water moves downstream. Water quality in the upper tributary reaches is
excellent but only fair to good in the lower Yakima Valley. River water
upstream of the Roza Dam is considered good, but as the river flows from
Roza Dam to Sunnyside Dam treated wastes from the communities of Yakima,
Selah, Union Gap and Terrace Heights plus irrigation return flows from the
Yakima area and the Naches, Ahtanum, and Moxee Valleys are added. But
under average flow conditions, quality is degraded only slightly as the
Maches River has good quality and is added to the Yakima River in this
reach. In the lower basin, below Sunnyside Dam, the water guality degrades
rapidly. During the summer most of the flow is diverted at Sunnyside and
Wapato Dams. Also downstream turbid, nutrient and bacteria rich return
flows make up a large portion of the river flow. Return flows from
agriculture are the major source of turbidity, nitrogen, phosphorus,
dissolved and suspended solids in the reach. The high temperatures prevent
anadromous fish utilization during the summer months. Also refer to John
Fasterbrooks's letter in Appendix XIII for comments on this subject.

Water gquantity in the Yakima Basin has been discussed briefly in the
introduction. The Yakima River Basin drains 6,155 sgquare miles. The
average annual discharge of the basin is 2.9 million acre~feet. There is
only storage for 1 million acre feet so demands on the water must be
fulfilled by natural run off for as long as possible.

There are various drains and wasteways within the Roza District that drain
the irrigated farmlands. A small part of the drain waters are from Roza's
operations, but the majority of the impact on these drains is the result
of on farm practices. None of these drains will be covered as a result of
the project. Normal amount of maintenance on these drains will continue.
This means possibly every 3-7 years the drains will be cleaned, not all
within any given year.
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The Wasteway 5 reregulation reserveoir 1s sited in the upland area of
Sulphur Creek across the natural drainage. This dam wil® be designed for
maximum probable flood event so as to minimize the flood effects down
stream cf the structure.

Part of the rehakilitation proiect work is to fill in open laterals as the
enclosed conduit systems are built. These foregone surface waters will be
compensated for by the increase in farmer ponds. They are becoming more
useful to farmers for operations for as frost contrel in spring and cooling
of apples in mid to late summer. Water from the Roza main canal can be
used to back fill the pipelines by puddling, but the projects will not
reguire any more surface water diversicns. The overall purpose of the
rehabilitation projects is to be able to reduce Roza Irrigation District
head gate diversions from the Yakima River.

GROUND WATER. The source of shallow water in the Yakima basin is the
infiltration of rain or surface waters through soils. The porous nature
of the surface soils in the Yakima basin allows for fairly high
infiltration rates. Therefore, shallow ground water has the potential of
being more susceptible to pollution from agricultural practices. The
shallow ground water is found near rivers and streams in the basin.
Normally shallow ground water seeps into the surface waters. The primary
source of deep ground water is from recharge in the high mountains.

None of the projects in the proposed rehabilitation plan involve the use
of groundwater. The encleosed conduit projects will however decrease the
amount of water returned to the Yakima River wvia drains from operational
wastes and losses. The reregulation reservoir will provide some seepage
to the shallow ground water.

RUNOFF. Runoff on Roza Irrigation District into the main canal is water
that returns te the main canal through overshot drains from irrigated
areas. Most of the natural drainages have undershot drains uader the Ro:za
main canal. Sources of runoff include snowmelt and rainwaters derived from
upland peripheral lands and Roza Irrigation District operational losses and
waste. The majority of the run off on the Roza Irrigation District is from
on-farm use. The proposed rehabilitation project will reduce this runoff.
Runoff will be reduced as the rehabilitation projects provide more
fiexibility and control of water for the farmer. In turn, farmers make
better use of their water. The enclosed conduit systems encourage farmers
to change from rill irrigation to more efficient methods such as sprinkler,
drip, or microjet because for many of them, pressure is provided by the new
improved delivery system.

PLANTS. The Roza Irrigation District has many types of plants found within
the boundaries of the district. The most obvious are the agricultural
crops such as orchard, grapes, hops, mint, grains, row crops and others.
However, there are other plants which place a consumptive use on district
waters, including pasture, grass, shrubs, cattails, cottonwood trees, and
other deciduous trees and evergreen trees.

The rehabilitation projects will eliminate any plants growing along the
open laterals. These plants are destroyed annually with the ditching and
burning done as maintenance to the laterals. The area where laterals once
existed will be returned to their original slope and the landowner will be
able to make use of the land as set forth in Reoza Irrigation District
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policies. The laterals and main canal are not considered regulated wetlands
according to Department of Ecology, so what plant 1ife along the immediate
water surface is not considered prime habitat for suppeorting animal life.
The construction of the reregulation reservoir will disturb a fairly large
land area, but the sites is located on farmland that does not have any
specialty plant i1ife.

ANTMALS. There are no fish on the Roza Irrigation District that are
directly involved with the operation of the district. Individual farmers
may have ponds that they stock. There are upland birds and mammals in the
District that may make their homes in areas where a specific project will
be constructed. See attached list of animals and birds commonly found in
the Yakima River Basin in Appendix XIII. There are no endangered species
found on the Roza Irrigation District.

The reregulation reservoir will enhance wildlife since it should increase
the faunal and fleoral diversity of the impacted area yet maintzin its
integrity.

ENERGY. Presently the energy used by Roza Irrigation District teo operate and
maintain the water delivery facilities includes electrical power at each of the
punping plants, the reregulation reservoirs at wasteways 6 and 7, and several
pumpbacks along the main canal. Pumpbacks are used to return water from the exit
end of a lining drain back tc the main canal. During the construction phase of
the project, fossil fuels will be used by heavy equipment. For operation of the
completed projects the pumping plants will use electricity. Where possible solar
power will be used to operate automated gates at check structures. A powerline
upgrade and new substation will be required for the Wasteway #5 reregulation
reservoir. The use of wvariable speed drives with existing pumping plant
facilities will help to reduce the use of electricity. It may be necessary to
boost the pumping capabilities at existing pumping plants, depending on the
design. 'The enclosed conduit systems reduce the farmers need to pump as the
natural fall in elevation provides some operating pressure for approximately half
of the farmers on each lateral.

It is belleved the overall result of the rehabilitation projects can
actually increase the demand on electricity used by the District. When
considering the farmers decrease in demand for pumping power, the overall
demand may decrease,

Built Environment

WETLANDS. Wetlands on Roza Irrigation District have been artificially
created since the irrigation project began delivering water to farmers. The
area that is now the Roza Irrigation District was at one time desert and
sagebrush with possibly some growth in the natural drains that supported
the large drainages. The wetlands there today are created from water coming
from a number of sources. The majority of this water is runoff from
irrigated farmland and subsurface drainage from shallow ground water that
has been applied for leaching purposes on the agricultural lands and then
moves along a basalt layer or caliche layer to a natural drain. Roza
Irrigation District operational wastes and losses also provide a source of
water as well as runoff from melting winter snow pack and rain water during
rain storms from the hills above.

Added teo original text: (The Roza Irrigation District has a set of National
Wetland Inventory maps covering thelr entire service area. These are on the
USGS 7.5%-minute quadrangle base. An excerpt covering a small portion of the
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district area northeast of Sunnyside is shown on Figure 6.14. Space does
not allow inclusion of the full district coverage. Anyone interested in
viewing the entire district map coverage should contact district
headquarters in Sunnyside.)

The land on which these wetliands exist is farmers’ land. The Roza
Irrigation District is responsible to the farmers to maintain the delivery
system so it does not damage farmers’ crops or prevent farmers from using
the land for production. The drains must be cleaned occasionally so that
they do not silt in and begin encroaching on farmiand. District policy
states that “The District may, at the reguest of the landowner, clean
existing drains provided it is in the best interests of the District as a
whole, time and funds are available, adequate right-of-way is provided and
two or more Roza landowners are contributing surface flow to the drain.”

The enclosed conduit systems will decrease the amcunt of flilow into the
drains as the cperational spill at the end of laterals and seepage areas
along laterals will be eliminated. The reregulation reservoir and automated
check structures will not have a direct impact on these wetlands. They are
however components of the rehabilitation project which will in totality
improve water guality in the Basin. Lining of the main canal will remove
any seepage from the main canal that is draining into these draws. Lining
drains that will be placed under the lined section may discharge drain
water. If a high water table exists, due to the irrigaticn above the main
canal, discharge will occur into the natural drain.

The Roza Irrigation District does realize that the rehabilitation projects
will decrease the amount of flow in the natural draws. These rehabilitatiocn
projects will not however dry up this artificially created wetland areas.
Figure 6.15 demonstrates all the sources that feed the natural drainages.
If the Roza Irrigation District were able to run its entire system
"watertight" only half the water that it presently contributes to the
natural draws would return to the Yakima River. It is unrealistic te think
that Roza Irrigation District could operate 100% watertight. There will
still be some operational and system losses.

The landowner management along these draws has a large impact on these
wetlands. This can be demonstrated by looking down along one of these
natural draws and observing the degree to which the farmers have an impact
on these wetiands. Some areas look like a low spot in the land and the
drain 1s kept as a drain ditch. In other spots, the farmer has allowed
cottonwood trees, willows, and cattails to grow.

SURFACE WATER DRAINS. There are also man made drains on the Roza Irrigation
District. These are bullt to transport water to natural draws. Some of the
characteristics of the drains are similar to the wetlands described above.
The deeply incised nature of drains does not tend to make drains effective
as wetlands.

ENVIRONMENTAL HEALTH. The rehabilitation projects do not involve any sort
of environmental health hazards such ag exposure to toxic chemicals or risk
of fire and explosion. There is no noise in the areas that will effect Roza
Irrigation District's rehabilitation projects but some short and long term
noise will be created by the projects. The short-term noise will involve
construction eguipment. All work will be done from 8:00 a.m. until 4:30
p.m. Monday through Friday. The projects often require overtime to meet
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the deadline of water being turned on. When projects get behind, overtime
work will be required on weekends. The roller compacted concrete dam at
wasteway 5 will be constructed 24 hours a day once the concrete is being
laid. Long-term noise will consist of the same amount of noise related to
current operations and maintenance of the water distribution system. To
control the noise as much as possible, new pumping facilities could be
placed below ground level and enclosed in a building te minimize noise.
During construction the contractor or our crew, will be required to comply
with applicable Federal, State and local laws and regulations concerning
other prevention, control and abatement of excessive noise.

LAND USE. The current use of land within the Roza Irrigation District is
irrigated agriculture with some non-irrigated agriculture and wasteland.
The agricultural crops grown include orchard, grapes, hops, mint, pasture
and row crops. Structures on the sites include single family dwellings,
farm buildings, farm structures and irrigation facilities. The current
zoning classification of all the project sites is agriculture. The current
comprehensive plans for Yakima and Benton Counties designate the District
as either agriculture or exclusively agriculture. There are no areas in
the district that are classified as "environmentally sensitive" areas.
The rehabilitation projects, specifically the enclosed conduit systems will
eliminate the old concrete delivery boxes. There will be no change in the
number of people residing or working in the project area. The project would
not displace any current residents.

TRANSPORTATION. There is no public transportation system on the Roza
Irrigation District. Benton and Yakima County provide the county roads
that are wused through out the District. The proposed rehabilitation project
will have no effect on existing transportation infrastructure.

PUBLIC SERVICES AND UTILITIES. The proposed rehabilitation projects will
not result in an increased need for public services in general. In fact
the enclosed conduit systems will result in a decrease in demand for on-

farm pumping.

Utilities presently available to Roza Irrigation District are electricity
and telephone. Electricity presently exists at all pump backs on the main
canal, &ll existing pumping plants, Wasteway 6 and 7 reregqgulation
reservoirs and the gate actuator at the entrance to siphon 9. Telephone
service to wasteway 6 reregulation reservoir exists as a modem is used for
remote sensing. Wasteway #7 reregulation reservoir communications are
handled wvia dial-up telephone modem to the Lower Watermaster’s Office.
Utilities proposed for the projects are an up-graded transmission iine and
a new power substation for the reregulation reserveir at wasteway 5, and
possible power drops to those automated gates where solar power is
impractical.

Permits Required
This section addresses how the proposed Rehabilitation Projects will comply

with relative Federal, State, local laws, regulations, authorities, and
permit regquirements.
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FEDERAL LEGISLATION. The following is a list of various pieces of Federal
Legislation and any relationship to preferred rehabilitation plan that
implies necessity to comply.

l. National Environmental Policy Act (NEPA) This Act reguires that
federally sponsored actions or projects be evaluated from an environmental
perspective to adequately determine impacts on the quality of the human
envircnment. The conservation plan iltems have been screened through the i”
SEPA process with a finding of non-significant impact (FONSI). There will !
be a NEPA analysis as well done on the Wasteway #5 reregulaticon Reservoir i
as a requirement of the federal funding. (See also under state regulations
SEPA.)

2. Endangered Species Act This Act reguires full protection of plant and

animal species that are currently in danger of extinction (endangered) or -
those that may be so in the foreseeable future (threatened). Section 7 of
this Act requires consultation with the Service to determine potential
project impacts on threatened and endangered species. Tec our knowledge, the
Roza Irrigation District has no federally listed endangered or threatened
animal species within the District. Presently, there are no federzlly
listed endangered or threatened plants in Washington.

3. Fish and Wildlife Coordination Act Under this authority, fish and %
wildlife must receive consideration equal to other water project features.
As required by the Act, impacts to fish and wildlife will be evaluated in
consultation with the U.3. Fish and Wildlife Service and the Washington T
State Department of Wildlife. It is believed that these projects have no
direct impact on fish. The wildlife will be considered at a State level.

4. Executive Order 11990, Protection of Wetlands Under this directive and ;
in carrying out resource management programs, all Federal agencies are to |
take actions that will minimize the destruction, loss or degradation of

wetland areas. The rehabilitation projects described above will not r
destroy or depreciate wetlands in the project area. The rehabilitation |
projects will improve the guality of the water in the wetlands by reducing -
the erosion and sediment loading in the drains.

5. BExecutive Order 11888, Flood plain Management This executive order §
requires that Federal agency programs management reduces the risk of flood

plain losses; minimize the impact of floods on human safety, health, and (
welfare; and restore and preserve the natural and beneficial wvalues served %
by flood plains. The Corps of Engineers has completed Flood plain and
floodway mapping in the Yakima Basin. In s=some areas, 1l00-year flood
elevations have been mapped (based on National Geodetic Vertical Datum of

1929). Areas not included in this mapping only the horizontal .extent of

the 100-year flood plain is shown. Additional infermation will be needed

for final design to determine the full extent of the 100-year flood plain

at each project site.

6. Clean Water Act The goal of the clean water act is to "restore and
maintain the chemical, physical, and bilological integrity of the Nation's
water."” Under Section 401 of the Clean Water Act, Reclamation would
cencurrently acquire water quality certification or modificatiocn approval
from the Washington Department of Ecology to assure compliance with the
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states water quality standards. Roza Irrigation District would not fall
under the 401 regulation.

7. Clean Air Act This Act was passed in 1963 and amended many times. It
establishes air quality criteria, national ambient air quality standards
and a mechanism for State implementation of air quality standards. HNone
of the construction projects have any stationary emissions source, nor are
any of the sites in a DOE non~attainment area. Therefore, the
rehabilitation projects are not regulated by the Clean Air Act.

8. National Historic Preservation Act, Archeological Resources Protection
Act, American Indian Religious Freedom Act, National Landmarks Program and
the World Heritage List All these Acts safeguard our heritage from
Federally sponsored or permitted projects.

STATE LEGISLATION. The following is a list of various pieces of Washington
State Legislation and any relationship to preferred rehabilitation plan
that implies necessity to comply.

1. 8tate Environmental Policy Act (SEPA) This act was implemented to ensure
that Washington State decision makers would consider the environmental
impacts of proposed projects. This environmental assessment and checklist
is being prepared under the normal SEPA process. Responses and comments
received at this stage in the project planning will be taken into
consideration when the individual construction projects are in design phase
and conce again go through the SEPA process.

LOCAL GOVERNMENT. Compliance with Yakima and Benton County Comprehensive
Land Use Plans and Zoning Reguirements. Roza Irrigation District is
working with both counties as they prepare their updated comprehensive land
use plans in accordance with the Growth Management Act.

GOVERNMENT APPROVALS OR PERMITS REQUIRED. The following is a list of all
possible approvals or permits that could be required for construction and
use of the preferred rehabilitation plan components.

1. Yakima and Benton County Road Crossing Permits any time a project
crosses a county road.

2. WDOE Dam Safety Approval Permit for the dams at the reregulation
reservolirs.

3. Labor and Industry Electrical Section, Electrical Work Permit for any
wiring done on automation controls or power for pumping plants.

4, FCC Permit if Roza Irrigation District uses radio communication for
remote sensing or control.

5. Yakima County Special Property Use Permit for the reserveir.

6. Special permit from Benton County to carry heavy lcads before frost

comes out of the ground.

Recommendations

The environmental assessment points out how the different projects that are
a part of Roza Irrigation District's rehabilitation plan will impact the
environment. It appears that there are not going to be any major negative
effects on the environment. Each construction project will be explored
more in depth when the project is in the preliminary design phase, AL this
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point it seems there is no reascn to prevent the Roza Irrigation District
from proceeding with the preferred rehabilitation plan for the improved
water conservation and improved water quality in the Yakima River Basin.

Consultation and Coordination

Below is a list of agencies and individuals that were contacted by Roza
Irrigation District in the preparation of this draft environmental
assessment.

Yakima County Conference of Governments - Lon Wyrick
Benton~Franklin Governmental Conference

Washington Department of Wildlife, Brent Renfrow
Yakima Indian Nation, Carroll Palmer

Washingten Department of Fisheries, John Easterbrooks
Soil Conservation Service, Jerry Jacoby

U.S. Fish and Wildlife Service, Mike Tehan

Bureau of Reclamation, Brian Person

Department of Ecology, Ray Newkirk

Yakima County Planning Department, Rich Nourse
Benton County Planning Department, Phil Mees

6.3.3.12 On-Farm Coordination

Each year the Roza Irrigation District meets with farmer/growers in the
area of that vears enclosed conduit system to go over the proposed project,
discussing removal of existing structures, proposed pipeline alignment,
signing of required agreements and rights-of-way, location of utilities in
the pipeline path, and to layout district and grower expectations and
responsibilities.

6.3.4 Second and Third-Tier Measures Time-line. It should be noted that
the procurement of funding for these projects plays a large role in the
number of these projects that are carried out. If Roza Irrigation District
can obtain sufficient funding, then projects will proceed at the shown
rate, or even a faster pace. The projects will be discussed on the basis
of what Roza Irrigation District has done in the past and the continuation
of the same type of work to new areas of the District. Roza Irrigation
District has already committed te several projects.

The Enclosed Conduit Systems have been installed on gravity laterals at an
average rate of 2000 acres per year, since 1983. Presently, 60% of the
gravity fed acres are under enclosed conduit with a remaining 18,000 acres
to be enclosed. When these are completed the pump laterals will be
enclosed of which there are approximately 27,000 acres. For the first few
years of enclosing pump laterals less acreage will be enclosed due toc the
higher cost of construction as some remodeling and automation of pumping
plants will also be required. When the check structures are completed, it
is assumed that the enclosure of the pump laterals might proceed faster.
Canal Autcmation and Reregulation is proceeding as fast as these facilities
can reasonably be funded. One check structure is to be autcomated annually
with completion in about 2012.
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Lining of the main canal and open laterals will take place in those areas
designated as having the worst seepage problems. Roza Irrigation District
plans to stay with this plan until such a time as the other rehabilitatiocn
projects have been completed and the water savings in a major undertaking
of lining the entire main canal is economically feasible.

—
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7.0 FINANCIAL

7.1 Present Financial Situation

7.1.1 Operating Income and Expenses and assessment structure.

Table 7.1 shows the actual income and expense for years 1993-5%6. Table 7.2
gives the projected budget for the next 5 years. Table 7.3 lists the
assessment rates for the years 1986-97. The current assessment rate is $72
per acre of irrigable land. This payment is for up to three acre-feet of
water. If additional water is reguired, the cost is $30 per acre-foot. The
Board has raised the assessments by $5/acre this vear to cover drought-
related catch up work, storage reservoir maintenance, restoration of
reserve funds, higher cost of doing business due to health and safety
concerns, water guality issues, and higher power costs.

TABLE 7.3 ASSESSMENT RATES FCR YEARS 19%86-97,

ASSESSMENT Extra

Water

YEAR ($/ACRE) S/AF
1997 $ 72.00 $30.00
1996 67.00 25.00
1995 67.00 25.00
1994 58.50 25.00
1993 50.00 20.00
1992 45.00 18.00
1991 43.00 18.00
1880 43.00 18.00
1989 42.00 17.00
1988 42 .00 16.00
1587 40.00 14.50
1986 38.50 14.00

The assessment 1s divided into two parts. First, $4.10 of the assessment
rate goes directly to pay for original construction of the project. The
balance goes toward operation and maintenance expenses.

Roza Irrigation District assessments are levied annually against the
irrigable lands of the District to provide monies for operation and
maintenance of facilities and repayment of facility construction costs. If
additional water is required a fee is required based on the additional
acre~feet required. The Board of Directors has intenticnally set the cost
for extra water higher to encourage users to conserve water. The Board has
also discussed the possibility of lowering the amount of water received
when the original assessment is paid to 2 or 2.5 acre feet to further
encourage on farm conservation measures. The Roza Irrigation District
Board of Directors evaluates the financial situation and set the assessment
rate for the following year, in November. The setting of the assessment
rates must also, at a minimum, follow the guidelines covered under the
repayment contract. The minutes from the meetings are on file in Roza
Irrigation District office. Irrigation assessments, by State Law, are a
lien against the property assessed and are paramount and superiocr to any
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other lien theretofore or thereafter created. These assessments become due
and payable on the fifteenth day of February and are delinquent IF NOT PAID
BY OCTOBER 31. Delinguent assessments accrue interest at the rate of 12%.
Property having delinguent assessments may be sold at public auction to
recover assessments.

7.1.2 Current Indebtedness

Assessments provide approximately 78% of total income, with the balance
coming from sales of extra water, reimbursable work done by RID interest
earnings on RID investments. The district has exhausted its share of State
Referendum Funds and Centennial Clean Water Fund Grant monies are noe longer
avallabie for this type of work.

BATANCE SHEET. Appendix I is the Balance Sheet for 1994-85.

INCOME STATEMENT. Appendix II is the Income and Expense Statement for
15%4-95, Power costs are broken out in these statements and shown under
expenses to the Bureau.

LOAN REPAYMENT SCHEDULE. The locan repayment schedule is shown below and
has been copied from the last auditor’s report that is Appendix III.

The payables represent amcunts due to the USBR by the District on the LID
and the original construction of the irrigation system. The annual
requirements to amortize all debts outstanding as of December 31, 1995,
including interest, are as follows are shown in Table 7.4.

TABLE 7.4. OUTSTANDING DEBT AS OF DECEMBER 31, 1995

1856 270,509.01
1997 - 270,509.01
1398 270,509.01
1988 270,509.01
2000 270,509.01
Total 2001-2023 $ 6,834,443.10

RESERVE FUND ACCOUNT. The Roza Irrigation District is required by contract
with the Bureau of Reclamation to have a reserve account to cover
emergencies or cash flow problems as arise. Figure 7.1 shows activities of
the account for the past few years. The various long-term contracts contain
commitments and restrictions regarding cash reserve balance and debt
service requirements. The District is in compliance with all commitments
and restrictions. Neither note bears interest.

STATE AUDITOR'S EXAMINATION AND REPORT. Appendix IIX is a copy of the most

recent state auditor's examination and report, January 1, 1994 through
December 31, 13935.
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7.1.3. Funding the Rehabilitation Projects

Roza Irrigation District plans to continue rehabilitation at the present
rate of constructicn as long as the same relative amount of grant monies
¢can be procured. If funding decreases then the projects will be cut back
to a level that the funding can accommodate. The construction windew and
the willingness of the water users to cover the construction costs
determine the size of the annual modernization construction package. The
following discussion describes the present funding of projects and the
possibilities for funding beyond the present methods. The Board strongly
supports a "Pay-as- We-Build" philosophy.

The Roza Irrigation District is aware of the fact that Referendum 38 monies
available to the district are about exhausted and will not be around long
encugh to see the rehabilitation to completion. A $1.5 million limit over
a five-year period was set. The pool of money was reevaluated in 1994 and
the limit per entity was at the discretion of the State. The Roza
Irrigation District has exhausted this source of funding.

The Roza Irrigation District has explored the possibility of using Federal
Lecans to finance the rehabilitation projects. The repayment rates for
these loans were calculated in a manner that made repayment of the loans
too large of a burden on those farmers in the District whose returns were
below average. This happens with Roza Irrigation District because there
is such a diversity of crops within the District. There are always some
crops doing well and others hurting. The Federal Loans were not structured
to account for this. The District has no way to assess different rates to
different crop types. This is one reason the Board adopted a "pay as you
go" policy for the rehabilitation projects.

The cost of revenue bonding is also high for the District and the repayment
schedule could snowball to the point that no more rehabilitation could be
taken on.

The proposed Yakima Enhancement Bill would provide a funding source from
both the Federal and State Governments for conservation projects in the
Yakima Basin. The Board has elected to raise assessments to cover
rehabilitation in order to get more construction done.

The preceding discussion demonstrates that flexibility is a key to the
financial program for the District. There is never certainty in business,
but by keeping a healthy reserve, paying for the projects as they are built
and remaining flexible in funding resources, it is felt Roza Irrigation
District will remain financially sound. Part of the flexibility also means
adjusting the size and timing of projects appropriately.

7.2 Financial Plan for Tier #1. The Roza Irrigation District plans to
continue rehabilitation at least at the current rate of constructiocn. The
Board has also directed the management and staff to explore ways in which
the work could be accelerated, and what it would mean in commitment to
manpower, equipment, and funds. This work is under way, and as yet
incomplete., State funding under Referendum 38 has been exhausted, however,
the district is still committed to about $1,000,000 annually for system
conversion. The value of crops and general well being of the farmers on the
Roza Irrigation District does cycle over time. The Board may elect to

68




further raise assessments based on the aforementioned study given to staff.
At present, plans are to continue construction at the current rate.

The Yakima River Basin Water Enhancement Project (YRBWEP) is being
contemplated as the funding source for the reregulation reservoir on
Sulphur Creek above Wasteway #5.

If YRBWEP money were to become available, the district would contract for
geological exploration of the reservolr and damsite. Once foundation and
reservolir area soundness was determined, staff would begin the design stoxrm
and floodway analyses, downstream hazard classification, and emergency
plans as required under Washington State Safety-of-Dams.

Contractors would be hired for geologic exploration and analysis and
roller~compacted concrete construction. District engineering staff weould
be responsible for compliance studies and reports, penstock and pumping
plant design and construction, overall construction inspection, and
contract administration.

Funding needs are assumed as follows

Tier 1 - year 1 $200,000
- year 2 $300,000
- year 3 $7,500,000
- year 4 $7,500,000

Table 7.2 does not include funding for the reregulation reservoir, as the
starting date and project timing are as yet unknown. It does show increases
in assessments and an increase 1n expenses, which are assumed to be
allocated to some phase of the rehabilitation of district facilities. The
continued progress on the work since 1984 bears testimony to the district’s
commitment and diligence. The district has been able to de this because
they have kept their financial program flexible. The future work will be
predicated on continued flexibility. During construction of the
reregulation reservoir, the district may elect to increase assessments, or
to curtail the other rehabilitation work to cover construction costs.
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Generalized Stratigraphic Column
for the Five Principal Aquifers
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