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mvm SUMMARY

This Water Sup;:ly Fuacility Plan was prepared by Mamgemesy Water Group under the direction of
the Methow Valley Irrigation District and the Washington State Department of Ecology. The goals
for this Plan and for subsequent upgrades to the MVID system were 1o develop an improved,
rehable system serving members who desire water service, promote water conservation, increase

in-stream flows for fisheries, avoid increased assessments, prevent disruptions to irrigation practices,
preserve the landscape and aesthetics of the valley and avert the possibility of a lawsuit brought by
 the Yakama Indian Nation who will try to force reduced irrigation diversions.

- The process of evaluating and selecting an alternative water supply system to replace the current
MVID canal system required gmanéwater analyses, wetlands studies, socioeconomic studies,
preliminary engineering and cost estimating studies and a public involvement process. That process
resulted in the selection of a preferred aliernative by the MVID Board of Directors in their August
1, 1995 meeting. Subsequent to that meeting, the MVID issued a Determination of Non-
Significance for adoption of this Plan and construction of the preferred aliernative. Public and
agency comments were received and considered in the SEPA process.

The preferred alternative consists of replacing the existing canal system with pressure pipe systems

fed by groundwater wells. The groundwater wells would be located along the Twisp River in

- Twisp, the Methow River in Twisp and the Methow River near Alder Creek. The East Canal service
area would extend from Twisp to approximately one mile downstream of Loup Spill. The West
Canal service area would extend from Twisp to one-half mile downstream of Roach Spill and from
Alder Creek 10 the End Spill. The remainder of the current MVID service area would no longer be
in the District. The MVID service area would be reduced in size from 2,276 acres o ap;zmmmateiy
930 acres.

The total peak demand and diversion from the Methow and Twisp Rivers is estimated to be 17.6 cfs
for the reduced MVID service area. The current diversions total approximately 67 cfs. In-stream
flows will increase in both rivers, resulting in significant increases in fisheries habitat availability.
In addition to crop irrigation requirements, 1.3 cfs of the 17.6 cfs peak demand will be allocated to
irrigate and preserve stands of trees along the canal ﬁght»afaway where ti'ze new pipeline will be
located.

‘The estimated construction costs of the preferred alternative is $2.5 million. Another $1.35 million
is proposed as compensation to MVID members who would Ieave the District. The money is to

compensate for the costs of drilling a private water supply well to serve their own property. Money
for construction of the preferred alternative will come from Referendum 38 funds and from other
agencies. The MVID is not proposing to provide construction funding.

~The esumasedasnaﬁ O & M costs of 4epera§ng the new system is $74 per acre, assuming a two-acre
minimurn assessment of $200. The assessment will include contributions for accumulating a reserve
fund, to be used to properly fund maintenance and preserve the integrity of the system.
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1.0 INTRODUCTION

| 1.1 Background of Methow Valley Irrigation ﬁssmet
~The Methow Valley Imgnan District (MVID) is located between the towns of Twzs;} and Cariton
in the Methow River Valley in naﬁh—ecﬁe'alWaSMgmn (see Drawmgs 1-5). The MVID irrigation
system is comprised of two main canals located on both the east am:i west sides of the Methow River
 Valley. The West Canal diverts an average of about 26 cfs of water from the Twisp Riverat a
rockfill diversion weir located a few miles west of Twisp. The East Canal diverts an average of
ai:soixt 40 cfs of water from the Methow River at 2 wood and rockfill weir located about five miles
north of Twisp. Currently, the MVID delivers water to 239 parcels céverizig a total of
approximately 873 acres. Another 316 parcels representing 1,403 acres, are also part of the MVID
but currently do not receive water. The total service area of the MVID is 2,276 acres, consisting
of 555 parcels (tax lots) owned by 344 MVID members. | | '

The MVID system was constructed at the turn of the century and supplied orchards using fiéod
irrigation techniques. A number of orchards were devastated during record cold temperatures in the
winter of 1968 and were not replanted. The primary use of water today is for hay, alfalfa, lawn
watering, and some apple orchards. Spﬁrxkler systems are used throughout the District and water
ié pamped directy from the canal or from ditches and pipes supplied by turnout structures. Some
sprinkler systems are éuppﬁed by gravity.

' Due 1o high seepage losses and operational and maintenance problems in the system, the MVID
canal systemn has a low efficiency in terms of the volume of irrigation water delivered to farm land
compared 1o the water diverted from the Methow and Twisp Rivers, Water supply to the lower ends
of the system is also unreliable, prompting the District in recent years to consider reorganizing its
service area. Previous studies have recognized these problems and recommended strategies for
improvement. Saggesﬁans have included various structaral improvements to reduce caﬁveyénée
losses, abandanment of inefficient and unrehable lower canal segments, and complete abandonment
of the surface canal system in favor of conversion to groundwater sources, All would result in
efficiency improvements, meaning less water diverted from the Twisp and Methow Rivers. None
of ﬂle s:mtag;es for improving the District have been :mplementeé because of their seemingly high |

costs or resistance to change by the District.

June, 1996 " MVID Water Supply Facility Plan " Pagel



1.2  Purpose and Goals |

The pﬁrpose of this Water Supply Facility Plan is to evaluate various strategies to improve the water
use efficiency of the MVID. The goal of the planning process is o reach a consensus on a preferred
strategy for upgrading MVID facilides which will substantially reduce the amount of surface water
_ diverted from the Methow and Twisp Rivers. Alternative water supply systems that consider both
. surface and groundwater sources are considered. A comprehensive evaluation of potential impacts
,4 from sysmm changes is also performed, with consideration for engineering, environmental, public
~ beneﬁt, aesthetic, economic, financial, and operation and maiﬁténance cost factors in the selection
of 2 preferred stategy. A comprehensive public inv;éivemen{ program was cnmg}ietsé which
determined the opinion of a majority of land owners in the District and facilitated a vote by the
Board of Directors and the MVID membership on a preferred strategy.

- The MVID directors expre’ssed the following goals for the project:
& ‘Dessgn an improved, reliable, efficient, low maintenance system servmg a dxstnct

comprised of properties desiring the semce

B Not place a financial burden on the MVID and its members

B Not disrupt irrigation gsracnces of the cammumty
L Promote water s:anservaﬁozz
®  Increase in-stream flows for fisheries

B Preserve landscape or aesthetic values of the valley
B8 Avert the possibility of a lawsuit with the Yakama Indian Nation

13  Scope of Work
The scope of work for this study included the following tasks:

L «Maéping. | o
Map the legal boundaries of the MVID depicting existing surface water and
- groundwater supply facilities, lands receiving irrigation water, lands not receiving

irrigation water, and lands for which assessments have been paid.
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Water Supply and Use.

Tabulate hxstaﬁeai streamflow records at the diversions on the Twisp ané Methow
Rivers, MVID irrigation diversions, and spill quantities, and tabulate groundwater
withdrawals and estimate groundwater availability and potential safe yields in areas
likely to be considered for water supply.

Existing Water Supply Facilities and Operations.
Describe the type and condition of existing irrigation systems, and describe how the
system is operated. | S

Water Demands/Needs - Ei’ﬁciency,

o ﬂetermms monthly irrigation water requirements and other water demands for future

Jand uses, evaluate the efficiency of the existing surface water systems and prepare
water balances for each canal reach for early, peak, and late season demand periods.

Alternative Water Supply System Analysis.
Usmg mfennatxcrx described above, develop and evaluate altemative watet sapply’

'sysms to service 2 reergamzeé MVID, based on the goal of samng the necessary

District iand with reasonable efﬁc:.eney to reduce presem surface water diversion and
grouﬁdwater pumpage rates. :

Selection of Preferred Water Supply System Plan. \
Select a preferred plan, as facilitated by meetings with Ecology, the MVID Board

of Directors, and their patrons.

Gpefaunns Pramm. 5
Idexmfy and desmbe the management and aperanﬁns level ané ¢criteria required to
effectively manage the preferred Water Supply Facility Plan.

Financial ngram

Develop a financial program {0 effectively and efﬁczently aperate the preferred plan

on a long term basis.

June, 1996
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1.4  Previous Studies ai
The MVID and the Methow Valley has been the subject of several studies that were vsed in the
preparation of this Plan, They are briefly described below.

Inventory and Evaluation, Methow Valley Irrigation District (SCS, 1975).

| ‘This report was prepared by the Soil Conservation Service (SCS) in 1975. The report
describes the MVID system as requiring extensive and costly rehabilitation of the canals and
structures. The report recommends that, due 10 the cost of rehabilitating the existing system, ’
the District should move towards abandoning the existing canals in favor of about 12 sinall
pump stations \wiih pressurized trunk lines to carry water to each land owmer. This

recommendation was not implemented.

Water Management Plon for Methow Valley Irﬁga&aﬂ Disrrict (Klehn Leonoff, 1990).
An extensive evaluation of MVID facilities was carried out during the 1989 irrigaﬁars season
and reported in that study. The stody contained a complete inventory of the canals and
structures, estimatéd conveyance and project efficiencies, énd determined crop water
requirements and total water demands. Canal fiéw measurements performed for that study
indicated that conveyance efficiencies are 30 percent for the West Canal and 41 percent for
the EasiLCana'i. A comparison of crop water demands to the amount of water actually

supplied to farmers indicated field application efficiencies of 47 percent and 45 percent, for
the West and East Canals, respectively. Besides seepage through the canals, spiiiaga of
water over canal spillways and leakage through wrnouts were idenaiﬁed as. major
contributing factors to the low efficiencies. Because of the low efﬁsieixcies and the
condition of the canals, it was concluded that the current system is not capable of supplying |
the entire MVID service area. : :

In the study, a reorganized service ar:&.azzé three system improvement levels were evaluated
in terms of diversion :cqﬁiremcnts, area served, and impacts on assessments to MVID
members. The report found that the current peak August demand of 60 cfs could be reduced
to3lcfsina reefgémizc&i MVID with a reduced saerv:ce area (by abandoning the lower
reaches of the canals), but at a cost of increased annual assessme:ﬁs, from $24.60 an acre to

$41-$43 an acre. The most cost effective system improvement scenario, consisting mostly
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of improved management with improvements to canal turnouts, resulted in a further decrease
 in the required diversion, t0 21 cfs, but at higher rates of $51-$53 an acre. Even higher
system efficiencies could be acmaved by major improvements such as canal immg and
~ replaceraem of laterals with pipes, reducing the diversion to 16 cfs, but at a cost of up o

$124 an acre. The recommended plan was not implemented.

_ Report to Economic and E&gfngerz}ig Serviceé, Inc. on Water Budget for the Methow Basiﬁ
(Golder, 1993).
A water budget anaiysxs of the entire Methow River Easm was conducted in 1993 as part of
the Methow Valley Pilot Planning Project. The objective of this study was to guanﬂfy
stfeamﬂnw patterns within each of the seven major subbasins of the Methow River. Two
of the subbasins, Lower Methow and Middle Methﬁw are contiguous with the MVID.
Estimates of the sreamflow were made for high flow, median flow, and low flow conditions
(i.e., 10 percent, S0 percent, and 90 percent exceedence, respectively). The water baiciget
analysis relied primarily on historical data from U.S. Geological Survey (USGS) stream

gauge records to derive these exceedence estimates.

The hydraulics and water balance data from the 1990 Water Management Plan for the MVID were
incorporated into this study. Also, statistical analyses of Methow and Twisp River hydrology that
were derived in the 1993 Water Budget for the Methow Basin report were used as well without

revision.

2.0 EXISTING WATER SUPPLY FACILITIES AND OPERATION

2.1 MVID Service Area

The 1995 MVIB assessment roll lists a total of 555 separate ;zazcsls under 344 owners. The t.ﬁtai
MVID acreage is 2.276 acres, with parcel sizes varying from a fraction of an acre up to 70 acres.

‘ To determine the extent of the current MVID service area, land parcels listed in the assessment roll

were mapped onto Geographic Information System (GIS}'maps provided by Okanogan County.

Drawing 1 delineates the MVID service area. ‘

The MVID currently separates parcels into three categories, Category [, Il or HI. Category land
I members do not receive irrigation water but pay reduced assessments to stay in the MVID. They

have an option to receive water in the fumre. Category Il members pay for a full allotment of
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irrigation water.  Table 2-1 lists the acreage of Category I, I and 11l members based on the 1995
assessment roll, along with the amount of irrigated acreage that was determined in 1989

Table 2-1

MVID Area
Category 1 " | 695
Category I ‘ 708 ac
Category ITl ‘ _ ‘ | 873 ac
Total Area 2,276 ac
| Irrigated Area 776 ac

Of all acreége within the MVID, only 38 percent are in Category IIl and pay for a full allotment a.f :
water, It is planned that all MVID membe:s will be combined into a single category and pay one
rate when the system is upgraded.

2.2 Existing Facilities |

Appendix A contains a summary of an imlrenzory of existing MVID water supply facilities, including
canal reaches and laterals. Both the East and West Canals are divided into reaches, which primarily
Lie betweex! spﬂlways Table 2-2 lists the reach numbers used in this report and their correspandmg

. Eacanons
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Table 2.2
Reach Numbers and Descriptions

Intake to Earkley Canal :
| Barkley Canal 1o Mill Spill 7
‘Mill Spill 1o Loup Spill ’
Loup Spill to Beaver Spill
Beaver Spill to Benson Spill |
Benson Spill to End Spill

Intake to Alder Creek Road s

Alder Creek Road to Roach Spill i
Roach Spill to Hotchkiss Spill
Hotchkiss Spill to End Spill _
{ab&ﬁéaneﬁ) 4 ‘ g

i B - i S R

Wesi; Canal

et
mawmwﬂ NN B L B s |

A field i mvenzary and inspection of the MVID canals, laterals and structures was perfcsrmed for this
study in May, 1994, and in 1989 for the previous 1990 Water Management Plan. A nmcbesk with
photographs and inspection epons was gsrepared and is avaﬁab}e for review. In the most recent
inspection, canals and associated structures (pipelines, ﬂames, ete.) were inventoried for their
dimensions, physical condition and operational risk. The operational risk was classified as being
either high, medium or low. The locations of high operational risk were mapped 1o determine areas
where the MVID should take action 0 repair of replace their facilities. :

2.2.1 East Canal System _ :
The East Canal diverts water from the Methow River approximately four miles upstream from
Twisp. The diérersiaﬂ dam is a timber and mckﬁii dam with wooden flashboards to control the
water level at the intake structure. The river intake is a remforseé concrete structure with fish
screens and measuring weirs. The / 990 Water Mamgemezzz Plan seported that the total length of
the East Canal is approximately 82,100 feet ( 15.5 miles). Of that length, 72,300 feet (13.8 miles)
is unlined, 9,000 feet (1.7 miles) cement-lined and the remainder culvert or wood flume. Five
aterals exist on the canal, with a total ie;lgzh of 16,280 feet (3.2 miles). Of the total lateral length,
11,650 feetis gipe‘, 2,800 feet is unlined ditch ané 5{)(} feet is lined ditch. Fxfty-seven furmounis exist

on the main canal and 21 on the laterals. Some af the turnouts are abandoned.
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It was found in the 1994 field inspection that 3.3 miles of canal have a high operational risk. In
' general, the condition of the canal and related stfﬁcmresj 4is fair to poor with most areas of the canal
system requiring mplacémeaz to allow the MVID to operate a safe and efficient sysiem. The areas
requiring the most attention iﬁciude.thé diversion dam, Reach 2 and other areas that are perched

above adjacent properties or roads.

2.2.2 West Canal System L :

- The West Canal diverts water from the Twisp River approximately 3.5 miles upstream from Twisp.
The diversion is 2 boulder weir and excavated side channel. The intake is a reinforced concrete
structure with fish screens and mcasuri;xg wéirs. The 1990 Water Management Plan reported that
the total length of the West Canal that is currently being used is approximately 66,050 feet (12.5
miles). Gf that total length, 11,100 feet {2.1mi§es} is lined, 3,150 feet (0.6 fﬂiles) is pipe, and
51,600 feet (9.8 miles) is unlined. Sixty-seven turnouts exist on the canal. 4

It was found in the 1994 field inspection that approximately 3.5 miles of canal have 2 high
operational risk. The greatest risks are in Reach 1, upstream of Alder Creck Road. Our
recommendation is to replace or ai)a,ﬁcien that section as soon as possible. Other areas on the canal -
have experienced rock slides and washouts, and have structural problems or low freeboard. Little
maintenance 1o rernove treé growth intruding into the canal section has been performed. It appears ‘
that most of the canal should be repiaéeé o allow the MVID 1o operate a safe and efficient system.

2.2.3 Canal Turnouts : 4

Turnouts varied from structures with concrete headwalls and operating sluice gates to pipes with
‘wood slats and no means to adequately shut off water. In general, most of the turnouts examined
would need replacing in order to adequately measure or shut off water. All wrnouts should be
replaced when the system is upgraded. ’

2.3 Irrigated Arez :

Drawings 2-5 delineate the m;aét recent aecrial phaiegrapiﬁc isurveﬁ of irrigated acreage in the
Methow Valley, taken in 1990. The data collected in the 1990 Warer Management Plan was used
for this report as it was already delineated by crop type and total acreage by reach within the MVID,
and the 1950 maps were niot. Total irrigated acreage within the MVID is summarized by canal and
reach in Table 2-3.
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Table 2-3

Summary Of Irrigated Aress
2
I ,
4 310 1162 | 236 | 50 |1448
l' 5 120 | 205 | 0 0 | 205
6 683 | 1046 | 10. 34 | 1181
[swbwml | 1579 | 3266 | 839 | 349 |4454
| WEST CANAL 1o |
1 o | 0 0 0 o |
2 . 102 67.1 55 33 | 759
3 4% | 1531 | 50 | 233 |1814
I s [ sa| 0] b | 733
5 [ o o 1o o T |
| Subtotal 67 | 2716 | 185 405 | 3306
TOTAL | 2276 | 5982 [1024 | 754 | 760

’ 24 Gperaaan anﬁ Maintenance

The canal system is operated by three employees of the MVEB the ditch supervisor and his
assistants. They are responsible for gate and spill settings to ensure both an adequate supply of
water to users of the system, ax’ad‘a safe level of operations in the canal sjgstém The ditch supervisor
and his assistants also monitor the conditon of the canal system by walkin g the system and iaakmg
fsar potential prebiems such as leaks, washouts, slides and structural failures of the canal system.
The freguency of zhe mspecuans varies from every day for critical or known pmbicm areas to
several days or weeks in other areas. The operating costs of the District were $78.370in 29§4 and
$84,802 in 1993, 'i’he 1995 bmiget is $72,000.
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System maintenance is performed by the ditch supervisor and his assistants along with temporary

employees in the months precesding the start-up of the system in the spring. The maintenance tasks
| performed by that crew generally consist of cleaning, brushing and paiching cracks and leaks in

lined areas. Maintenance requiring heavy equipment is contracted outside the District, as are

emergency repairs. It appears that hiéher cost maintenance items, such as repair to lined séctions

or repairing sections that are in danger of washing out, are deferred untl such time the situation

becomes an emargencyf ' |

The amount of pfeveazétive maintenance and construction of upgrades to the sysiem appears
minimal, given the age and condition of the system. Breaks and washouts in the canal system have
occurred in recent years without much warning to the District. It appears that since 1989, more
_Je‘ffcrt has been made 1o cleaning some of the reaches of the canal and replacing canal sections with

pipelines. However, the overall need for iznprsvemeafs is much greater than the financial capability
of the District to perform those improvements. The canal system will likely remam in poor
 condition until such time that a complete upgrade of the system is performed.

30 HISTORICAL WATER SUPPLY AND USE _

- This section summarizes the Methow and Twisp Rivers' historical streamflow records, the available
record of MVID irrigation diéersiaﬁs. and spills, and available records of groundwater use in the
MVID service area. m& data are used to determine the rate ané volume of irrigation diversions,
and are used to compare MVID diversions to streamflows wzthm the rivers at and below the point -
of diversion. In addition, well records are presented which sﬁuw thg agprexmzate number of wells
currenﬁy used in the Methow sze: Valiey in the MVID service area. 5

3.1 Surface Water Source 4 ' ‘
Surface water diversions on the Methow and Twisp Rivers supply all irrigation water for the MVID
canals. The Methow and Twis;é Rivers have a combined drainage area of 1,300 square miles at
Twisp, draining ms&y National Forest and wilderness lands on the eastern slopes of the North
Cascade me;mtains. The Methow River discharges into the Columbia River near Pateros.

The East Canal diversion from the Methow River is located at River Mile 44.8, midway between
Twisp and Winthrop, and the canal spills back to the Methow River at River Mile 26.6, near -
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Carlton. The West Canal diversion from the Twisp River is located at River Mile 3.9, and the canal
spills into the Methow River at River Mile 28.9, upstream of Carlton.

3.1.1 Historical Streamflows

I'E‘hme USGS streamflow gauges are Eecateé on the lower Methow R;ver and ena gauge is ioca:ed
on the Twisp River. Pertinent data from these stations are provided in Tgbl,e 3-1. The location of
 streamflow gauges within the MVID service area is shown on Drawing 1. The East Canal diversion
is located on the Methow River between the Winthrop and Twisp gaugeé, at about River Mile 44.8.
The West Cazzai dxversma is located on the ’fmsgx River above the Twisp gauge, at about Rwer Mile
39,

Table 3-1 _
USGS Streamfiow Ganges on Lower Methow and Twisp Rivers
| 1o ' ‘ Drainage | A verage Annual Flow
‘Station River Area ; —] Period of
Methaw Rwez 12449?5{} 6.7 1,772 1,540 1,111,000 1§5§-§resent
| near Patéros : : :
Methow River | 12449500 40.0 1,301 1,346 | 973,000 | 1919-1929,
{ at Twisp 1934-1962,
4 : ‘ 1991-present i
| Methow River | 12448500 | 498 | 1,007 | 1,178 | 852,000 | 1912:1913,
at Winthrop « 1971-1972
, ; _ 199(0-present
1 Twisp River 12448998 1.6 245 250 181,000 | 1975-1979, :
near Twisp . : - L 1990-present i

3.12 Streamflow Statistical Summary

A stéiisticai analysis of streamflows within the Methow River Basin was performed as part of 2

Report 10 EES on Water Budget for the Methow Basin (Golder, 1993). The water budget used

streamflow data for the period of record thraugh water yea: 1992, The data was incorporated into
‘ this study without revision.
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Estimates of streamflow in each of the seven Methow River subbasins were made for high-flow,
median-flow, and low-flow conditions. These correspond statistically to the 10 percent, 50 percent,
and 90 pemezit exceedence flows, feépectivsly,- The 10 percent exceedence .ﬁaw is the streamflow
that is equaled or exceeded only 10 percent of the time, and has been chosen by Ecology to represent
high flow conditions (Ecology, 1992). Nafm.al flow conditions are defined as the 50 percent
exceedence (or median) flow, and low flow :is defined as the 90 percent exceedence flow.
Exceedence flows provide an estimate of the amount of time within any given month that certain

flow rates will occur, and therefore are valuable for instream flow analyses.

Estimates of manﬁiiy exceedence streamflows for four locations on the Methow and Twisp Rivers
are tabulated in Table 3—2. Exceedence flows at the two stream gfauges closest 10 thé MVID -
Methow River at Twisp and Twisp River near Twisp - are graphically illustrated in Figures 3-1 and
3-2. These estimates are based on historical data, and therefsré are affected by historical MVID

irrigation diversions and other diversions upstream on the Methow and Twisp Rivers.

Mean monthly flows are also included in Table 3-2. In general, mean flows are slightly higher than
the median because high flows of short duration disproportionately affect the calculated mean flow.
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32  Irrigation Diversions and S;;i%ls

The MVID began measuring their n'ng&txezz diversions on the Methow and Twisp Rivers on 2
regular basis in 1989. For this sméy, daily flow data collected t%n‘sugjx 1993 by the MVID staff
‘were compiled to dezemme average manﬂﬁy diversion rates and annual diversion quantities.
. Estimates of spill rates were determined from more limited data collected in 1989 and 1993,

- 3.2.1 Diversions _ _ ‘ ‘ :
Daily flows at the two canal diversion structures were calculated from the depth of flow over the
weit usmg rating curves. The weir rating curves were developed from flow measurements taken
during the 1990 MVID swudy (Klohn Leonoff, 19’9{}) The eqaafmnsg based on the saanéa:& weir
equation Q=C(L-0.2FDH", are given in Table 3-3.

Table 3-3

Diversion Weir Rating Curves ‘
WEST CANAL {TWISF ma;
| Lefiwer | Q=33701033-02)B+0.0310+003 |
| _Rightweir | 0=337[10.28-(0.2)(h+0.08)](h+0.08)*
| EAST CANAL (METHOW RIVER) '
| -Lefiweir Q = 3.37(9.36-0.2)(h+0.03)](1+0.03)7
| - Right weir Q = 3.37[9.36-(0.2)(h+0.04) ] (h+0.04)"
| where: S ,
| Q = Discharge in cubic feet per second .
{ h =Gauge readmg in fest, adjusted in equation to obtain depth of
| flow over weir - . F

 Historical diversion data are summarized in Table 3-4. Diversions begin the first week of May and

Jast to between the end of September and mid-October. The average annual diversion quantity for
both canals is 20,600 acre feet per year. Average monthly diversion rates are 41 cfs for the East
Canal and 26 cfs from the Wes; Canal, for a total of 67 cfs.
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The data from 1989 - 1993 indicates that diversion rates are fairly constant from month to month,
except for October, varying by only a few cubic feet per second. However, as illustrated in Eiguzes _
3-3 and 3-4, the diversion rates within any given year may vary widely from day o day and month :
to month. This is‘parﬁmlariy true for the East Canal, where diversions typically fluctuate by 10-20
cfs over short periods and during 1989 and 1990 varied sabssamiaﬁy throughout the irrigation
season. ‘The combined diversion from the Methow and Twisp Rivers may fluctuate by as much as
40 cfs over a few days, as shown in Figure 3.5, In general, the East Canal diversion varied between
32 cfs and 48 cfs, with exg'emes of 25 cfs and 65 cfs. Diversions 1o the West Canal varied betwecn
22 cfs and 27 cfs, with extremes of 19 cfs and 37 cfs. |

322 Spills

Data on canal spills are not as extensive as on river diversion records. The 1990 Water Management
Plan contains diily operational data for a week in August, 1989. In 1991, canal staff gauges were
 read on a daily basis by MVID personnel. Those records were reduced to discharges using rating
curves derived for the 1990 report. Spill rates were obtained by subtracting flows downstream of
- the spill from ﬂaws upstream of the spill. The spill data was available at four of eight spillways
(East End, West End, Roach, and Hotchkiss). In addition, visual observations of spills were obtained
in May, 1994. From these data, estimates of average spill rates were derived, which are summarized
in Tables 3-5 and 3-6. The spill data was typically collected early in the morning.
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g - Table 3-5

Estimated MVID Spills
~ East Canal ‘
& o * H e 3
Estimated Spills
Mill Spill | NotMeasured | Not Measured
E}enp Spill Not Measured" ~ No Spill
Beaver Spill Not Measured 0.7 efs :
Benson Spill ; Not Measured o 02¢cfs }
End Spill . 24cfs 1.0 cfs (estimated) |
Totals | NA 19cfs
e s o N/A 8% (estimated)
OE I L
~ N/A = Not Available

* measurements made at Loup Spill were unusable due to inaccurate discharge rating curves.

Table 3-6
Estimated MVID Spills
West Canal

| Hotchkiss Spill 4.7 cfs No Spill
=
| End Spill ’ <Qdcfs <04 cfs
Totals . 90cfs |  <O04cfs
& —
Percent of West Canal 4% | 2% (estimated)
Flow . o1 - 5 1

Of the spills, the Roach and Hotchkiss Spﬂié on the West Canal are by far the largest, a{:cau:itiﬁig
for 70-80 percent of total MVID spill in 1991. The spills also equaled 34 percent of the total
diversion into the West Canal from the Twisp River. Spill rates were fairly cénsismnt from month
to month in 1991. The spills may be over-estimated, as the spill rates decline later in the day as

demand for water increases. The average spill rate may be less than that measured in the morning.
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The spills in 1994 were substantially reduced from those observed in 1991. One reason may be that
1991 was a cooler, wetter year and spills were ingh because demand was lower. In addition, the
canals were not operating at full head at the time of the observed spill in May, 1994 and spills may
- have increased later in the rrigation season.

33 Gmunéwa&er Use

Aithough the only source of water to the MVID cana.%s is surface water, an additional quantity of
water supply is provided within the boundary of the MVID i}y groundwater wells that tap the Twisp
- River and Methow River alluvial aquifers. The quantity of water that these wells supply to lands
within the MVID is unknown. The wells are not owned or operated by the MVID, but rather have
ﬁesix installed over the years by property owners and public water suppiy)systfcms for the purposes
of domestic, irrigation, and municipal water supply.

The number and capacities of these wells are not known because this information is not well
-documented in the Department of Ecology water well reports, which are the only official records '
of groundwater wells in the State of Washington. An accurate determination of existing -
groundwater use can only be determined through an extensive field inventory and lWeﬁ' owner

survey, which was beyond the scope of this study.

To detsrminé the approximate rmméer of existing doméséc, irrigation and municipal wells in the
MVID area, a review of available water well reports wﬁs conducted. This review provides a limited
amount of information, because it is not known whether all wells are documented in the water well
reports. Many wells that are documented do not report important information such as well size and
capac:;y, and well owners are not required to report the amount of water that they pump. Also,
based on the information provided in the reports, it is very difficult to determine whether the
irrigation well is located within the MVID boundary.

The total number of documented domestic, irrigation and municipal wells are summarized in Table
3-7 and shown on Drawing 10. The inventér_y was conducted on a section-by-section (e.g., square
mile) basis. Therefore, wells located outside of the MVID boundary are likely included in the tally.

The reaches reported in Table 3-7 were divided based on similar geologic and hydrogeoclogic
characteristics. The data indicates that most irrigation wells are caacentrated, in the Carlton and

Beaver reaches, near the lower ends of the East and West Canals.
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3.4  Canal System Efficiency

Table 3.7

Existing Wells in MVID Area

B : %ummeﬁs :
Barkley 2 1 1

| Twisp 63 1 | 1.
Beaver 41 6 0

B Caritén 60 15 1
| rom 184 3 3

*Reaches: Barkley: East Canal intake to Twisp.

Twisp; Twisp to Loup Spill

Beaver: Loup Spill to Benson Spill
Carlton: Benson Spiil to Caxlion

Conveyance and field application efficiencies of the existing system were calculated in the 1990
MVID study using a water balance approach. The results of the 1990 water balance analyses are
summarized in Tables 3-8 and 3-9. | '
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3.5 - Comparison of Irrigation Diversions to Streamfiows
To compare MVID irrigation diversions to streamflows, streamflow diversion percentages were ’
- calculated by dividing the average historical jrrigation diversion rates by the high, median, and low
( flow stxeamﬁow rates {i.e., 10 percent, 50 percent, and 90 percent exceedence ﬁcfws) ‘Table 3-10.
summarizes the streamflow diversion percentages for each month of irrigation over the three
separate reaches of river affected by éwersmns Methow River above the Twisp River confluence,
the Methow River below the Twisp R_wes caﬁf}ueﬁcs, and the Twisp River. The mgasoﬂ season
normally ends by October lst, but Qccasma&ﬁy runs several days into October. In Table 3-10,
natural streamflow is defined as the sweamflow that would have existed in the absence of MVID
diversions. It was calculated By adding the MVID diversion rates to the recorded streamflows.
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Table 3-10
Pemntage of Streamﬂaw Diverted by MVID Canals

' METHOW RIVER ABQVE TWISP RIVER | | 1
East Canal Diversion (cfs)’ 1301 ] 414 ] 416 | 374 | 393}
Natural streamflow above diversion (cfs)": | : 7 | ’

= 10% Exceedence Flow (cfs} 16497 7,673 | 2,228 | 715 468
Po- Percent Diverted : 1% | 1% | 2% 5% | 8%

- 50% Excesdence Flow (cfs) 3445| 4,094 | 1,238 | 403 | 272

« Percent Diverted 11% | 1% | 3% | 9% | 14%

| - 90% Exceedence Flow (cfs) lu7if2026 ) 613 | 244 | 19

= Percent Diverted 2% | 2% 7% | 15%  20%

mmcsw RIVER BELOW TWISP RIVER ’ or

[ East and West Canal Diversion (cfs) 633 65 | 618 | 6371 | 639
Natural sreamflow at confluence (cfs)™: ‘

- 10% Exceedence Flow (cfs} o 7.89419,345 | 3,201 | 880 561

- Percent stemd 1% | 1% 2% T% 11%

- 50% Exceedence Flow (cfs) 14255 4,943 | 1,542 | 483 | 326

- Percent Diverted _ 1% | 1% | 4% | 13% | 20%

- 90% Exceedence Flow (cfs) 2125|2272 | 700 | 289 | 235

- Percent Diverted 3% | 3% | 10% | 2% | 27%

| TWISP RIVER ‘ o = I
West Canal Diversion (cfs)’ 242 | 238 | 262 | 264 | 246 |
Natural streamflow above diversion (cfs)®: ‘ | G

- 10% Exceedence Flow (cfs) 11202118791 1,066 1 209 | 133

« Percent Diverted 2% | 1% | 2% 9% 18%
_50% Exceedence Flow (cfs) | 759 | 896 | 427 | 118 | 80

- Percent Diverted 3% 1 3% | 6% | 2% | 31%.
- 90% Exceedence Flow (cfs) | 314|339 | 106 | 53 | 49 |
- Pereent I}averteé 8% | 7% | 25% 5&% - 50%

a) Bas%é onrecorded 198§~19§3 dwesszcns {'fahie 34)

b)  Natural sweamflows are derived from Table 3-2 exceedence flows (from Golder, 1993) as ad_msteé to
‘compensate for historical caval diversions. :
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The ratio of MVID éiveréiﬁns to natural streamflows is highest during the late summer, when
’ ﬁazurair streamflow rates decline. Diversion amounts are relatively small during early summer
months due to high sweamflow rates during the spring snowmelt period. A higher percentage of
Twisp River flows is diverted than the Methow River flows. Under median flow conditions, an
éstimatesi 31 percent of the streamﬂe}{v in the 'E’wiép River is diverted in September. Under low
flow conditions, an estimated SO percent of the streamflow in the Twisp River is diveried. In the
Methow River under median flow conditions, an estimated 17 percent of the streamflow above the
Twisp River confluence is divéﬁgd and an estimated 24 percent is diveried below the confluence.
Under low flow conditions in Septembé:; an gstimateé 20 gercsnt of the streamflow in the Methow
_ River above the Twisp River confluence is diverted and 27 percent of the streamflow in the Methow
River below the Twisp River confluence is diverted. ;

A graphical comparison of recorded MVID diversions to recorded streamflows in the Methow and
Twisp Rivers is shown in Figures 3-6 and 3-7 for _199& 1993. Figures 3-6 and 3-7 Shew the -
percentage of MVID diversions to streamflows throughout the irrigaﬁéﬁ_ season. ’E‘hé MVID
diversions are réianﬂveiy constant from year to year (see Figures 3-3 to 3-5), even while streamflows
varied widely. Theresultisa varymg percentage of diversions to streamflows. For example, on
the Twésp River the percent of streamflow diverted :anged from 31 percent to 48 percent in the
month éf September. 703 the Mé;haw River, the percent déverted ranged from 13 percent to 24

percent.

40 IRRIGATION WATER DEMAND

_ The total water demand of an irrigation system, as measured at the diversionona river, is a function
of the area and water needs of the crops, the efﬁciéﬂcy of the water deiiver? system, and the
efficiency of the field delivery systems. 'Values of those pa:’amezérs that were used in the analysis
of aliernatives are discussed below.

41  Crop }rﬁgaﬁaﬁ Reqzsirément,

The crop irrigation requirement (CIR) is the volume of irrigation water needed for
- evapotranspiration by the crop to avoid undesirable water stress in the plants throughout the growing
cycle. i{ defines the essential minimum water needs of the crops, andis used to satisfy crop water |

requirements that are not provided by water stored in the soil as a result of natural precipitation.
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Average monthly CIR's in the MVID for the crops alfalfa, gasmie, and apples (with and without
cover) were estimated in the 1990 Water Management Plan. The CIR's were estimated based on.
the methodology outlined in Irrigasion Requirements for Washingson - Estimates and Mez&adaiagy ~
(James et.al., 1982). The CIR is given by the equation:

CER—CEI EP, -EP,

Where, CIR=Crop mgat&aﬁ reguzrsment
CU=Consumptive use
EP =Growing season effe;ﬁve precipitation

EP,=Dormant season effective precipitation

EP, is dependent on sevcrai factors, one of which is soil texture which determines the water bolding
cag}amsy of the soil. In the 1990 report, a loamy textured soil with an avefage water holding
capacity of 0.15 inches of water per inch of soil was assumed. Meteemlagxcal data taqmrcé for the
calculation of CIR was ahﬁained from the State of Washingron Irrigation Guide (USDA, 1990).

The resulting average monthly CIR's are summarized in Table 4-1. The CIR for the MVID is
assumed to be the average of CIR's for Winthrop and Methow that were calculated using the above
methodology. Detailed CIR calculations are contained in the 1990 Water Management Plan.
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Table 4-1

Crop Irrigation Requirements
Month (inches) Total Annual
fa pand Location | May Aug. | Sep. |Oct |Inches |Feet |
Aifaifa S :
- Methow 00 43 87 67 43 04 | 244 2.0
- Winthrop go 00 715 65 40 03 182 | 135
- Average (MVID) 00 22 81 6.6 41 0.3 213 1.8
Pasture : , : _
- Methow b 14 64 91 71 45 04 28.9 2.4
= Winthrop 00 34 &S 68 42 03 232 19
- Average (MVID) 0.7 49 88 70 44 04 26.0 2.2
Apples with cover : : _
[ - Methow - 1060 53 115 91 55 04 31.8 2.7
i - Winthrop g 12 108 &7 32 03 261 ¢ 22
00 dd ALl 89 33 0.3 2889 24

In addition to CIR's calculated in the 1990 Wazer Management Plan, standards for cmps in the
Methow Valley were established in the Draft Methow Basin Plan (Methow Valley Water Pilot
Planning Project, 1994). Those standards are:

a2 “The standard for alfalfa irrigation in the Methow Valley should be established at
: 0.02 cubic feet per second (cfs) instantaneous diversion, not 1o exceed 2.7 acre feet
per acre; plus ditch transponiation loss at 15 percent per mile, not to exceed 4.0 acre

feet per acre total diversion annually.” -

®  "The stafndai'é for orchard irrigation in the Methow Valley should be established at
0.02 cfs instantancous diversion, not to exceed 4.2 acre feet; plus ditch transportation
loss at 15 percent per mile, not to exceed 5.0 acre feet per acre total diversion

azm&aiiy "

42  System Demand

In the analysis of MVID alternatives in the following sections, the total irrigation system demand
- is calculated by applying the crop irrigaﬁon requirernents, system efficiency, and crop distribution
to the irrigated acreage that is associated with each altemative. The CIR's are summarized in Table
4-1. A total systern eﬁiciené}% of 79'pement was used in the analysis of altématives; which assumes
no conveyance loss in the MVID distribution system and a 70 pefcgnf field appligatioﬁ efficiency.

A 70 percent field application efficiency is a reasonable efficiency for a permanent set sprinkler
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-~ system (USDA, 1990). No conveyance loss was gséumefé as it is this report’s recommendation that
the system be entirely piped or lined. The crop distribution assumes that future irrigatioﬁ patterns
 will be similar to that which was inventoried in 1989 (summarized in Table 2-3). |

The resulting total imigation requirement is given by canal reach in Table 4-2. Water demand is
listed as instantaneous peak season &emam_i and total annual volume. The average peak demand for
the entire sys;tgm ss 7.8 gallons per minute per acre, the average volume of water required is 36.6
inches, Tn the analysis of aliernatives in Section 5, total system demand is calculated by multiplying
 the total irrigation requirement by the number of irrigated acres associated with each alternative.

The current system demand, using the estimate of ?‘?5 acrés of irrigated area, is ES.SIefs. The
overall efficiency of the current conveyance system, including seepage and spills, is calculated by
diviéing the current demand by the total diversion rate. The overall conveyance efficiency is
 estimated 1o be 20 percent (13.5/67). | | |
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5.6 AL’I’EMA“E‘IVES ANALYSIS AND SELECTION
51 MVID 6§m¥e5 : ‘
The goal of this study was to evaluate various strategies to improve the reliability of the District's
water supply and increase the water use efficiency of the District. In meeting the goal of improving
relzabzhty and efficiency of water use, the MVID Beard of Directcss established a number of
objectives for the pmject They were:

B Develop an improved, reliable, and low-maintenance syszemg serving a district

comprised of members desiring this servzc&,

& To the extent pﬁsmb}e, avoid increased assessment charges to the MVID and its
members;

, . Prevent distuptions to the iﬁigaﬁeﬁ practices of the community;
®  Promote \a{mr éeﬁservg:iaxz;
| Incmasé in-stream flows for fisheries;
s Preserve the landscape or aesthetic val#ss of the valley; and

®  Avert the possibility of a lawsuit with the Yakama Indian Nation.

These goals and c}hjec,tivas formulated the basis for developing the water supply system alternatives. ‘

52  Processof Evaiuamig and Seiec&:mg Aitemaaves
The process of evaluating and selse{mg the alternative water supply system (o replace the East and
‘West Canals required groundwater analyses, wetlands studies, socioeconomic studies, prehmmary
engineering and cost estimating studies and a public involvement process. During the study, several
meetings were held with the MVID Board of Directors, Ecology, and the Project Team. The
purpose of those meetings was to review and discuss a wide range of alternatives, select zhése that
merited funher'sansideiaiien and provide direction 10 the Pfeject ?‘eam as to which altematives ‘
should be presented to MVID members in a general meeting. ‘

A general meeting of MVID members was held on November 17, 1994 1o present and discuss three
alternatives that the Board of Directors believed were most viable at that time. These alternatives
are identified below as Alternatives 1, 2, and 3. Following this meeting it was decided that a fourth

alternative be developed to closer maich the concerns that were communicated during that meeting,
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and ‘alsa to reflect the members opinions that were expressed in a MVID .mgmhef survey (see
- Section 5.6). This resulied in Alternative 4, which bé;canie the Board's preferred alternative.

Alternative 4 was selected by the Board of Directors in 2 meeting on August 1, 1995. A vote of
the MVID membership was then held to ratify the selection of Alternative 4. The MVID
membership ratified that alternative with an 86 percent "yes" vote. A discussion of the vote is
contined in Section 8. ‘

The four altemnatives evaluated in this Plan ate as follows:

B Alternative 1: The existing canals would be replaced with gravity pipe systems, one
along the East Canal and one along the West Canal, beginning at the existing river
diversions. The lower reaches of the East Canal would be abandoned and property
owners in that reach would no longer be in the District.

® Alternative 2: The existing canals would be replaced with pressure pipe systems,
one aiang the East Canal and one along the West Canal, starting at river pump
stations in Twasgx The lower reaches of the East Canal would be abandoned and
property owners in that reach would no longer be in the District. -

L Alternative 3: The existing canals would be replaced with pressure pipe systems
starting in Twisp, supplied by groundwater wells along the pipeline route. The lower
reaches of the Bast Canal would be abandoned and property owners in that reach
would no longer be in the District.

= Aitemsﬁve 4: The existing canals would be replaced with pressure pipe systems,
: one along the East Canal and two along the West Canal, starting in Twisp and
supplied by groundwater well fields at the head of pipelines and extending to canal
ends. The lower reaches of the East Canal and a middle reach of the West Canal
woiild be abandoned and property owners in those reaches would no longer be in the -
District. Also, any member wanting out of the District in areas served by the new

pipe system would be allowed to leave the District.

In addition 1o the new water supply system constructed for areas remaining in the District, the areas
leaving the District would be compensated for the cost of rcpiacing their water supply and would
 receive a groundwater right for their parcel. For Altematives 2, 3 and 4, the reach of the East Canal |
that serves Barkley Ditch Company users would be abandoned and converted back to Barkieﬁ Ditch

Company awnetshiﬁ.

A detailed éescﬁpﬁan of the alternatives and the work performed to analyze the alternatives is

provided in the following sections.
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53 Detailed Descriptions of Alternatives

531 Alternati . |

Table Si%i summarizes the size of the MVID area which would be served by Aliernative 1 and the
 pesk irrigzation demand for the East and West Canals, The peak irrigation demand is the sum of the

crop irrigation requirements for the estimate of maximum irrigated acreage, and the flow required

for mainé‘ of existing vegetation along the pipeline reach. The estimate of maximum irrigated
acreage is less than the total acreage in the recrg&m:wd Digtrict. The estimate was made by
determining the acreage of all Category Il and 1 lands, and assuming that all that acreage could be
mgateé, The gercemage of irrigated acreage 1o total acreage used in our calculations is 83 percent.
Category 1 lands within the reorganized District could be irrigated, but it is our opinion that 2
substantial amount of i&é in the District would he fallow each year because of the number of smail

parcels which do not raise crops.

Table 5.1
Wateyr Bemami for Alternative i

T R e e e <2 S

; , Crop Irrvigation | ;
Maximum Reiuireﬁleni , ‘ Total
MVID | Irrigated — —i  Vegetation Peak

Area Area Per Acre | Total | Maintenance’ | Demand

EasiCanai 836 685 | 171 11.8 10 12.8

| West Canal | 697 592 79 | 104 10 114
Li*atai 1533 | 1217 o 222 20 242

* Assumes 1 cfs for each canal reach.

Drawmg 18 depicts the facﬂmes reqmred fer Alternative 1. These facilities and changes 1o the
MVID are described in the fo};lowmg paragraphs,

East Canal | : ‘

A high density polyethylene (HIDPE) pipeline would replace the entire existing canal, starting at the
exisﬁﬁg Methow River diversion and following the current canal right-of-way to approximately one
mile below Beaver Spill. The river intake would be replaced by a smaller, less intrusive structure
that would require much less instream maintenance. The smaller structure would be made pessibié

by eliminating canal seepage and therefore reducing diversion rates,
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The pipe system we&iﬁi serve the MVID area located above Benson Creek Road. Areas on thie lower
East Canal below Benson Creek Road would be removed from the MVID. The total area sg*zveé by
the pipeline would be appmmately 836 acres. The current service area along the East %‘Canai is
1,579 acres. The peak water demand and total capacity of the pngime would be 12.8 efs Of that
- 12.8 cfs, ome cfs of water would be used 10 irrigate the existing cottonwood trees along {h@ canal
right-of-way, thereby preserving their aesthetic value. The pipeline would be 30 inches i in diameter
- at the intake, ;nc:ea.smg to 33 inches alzmg the reach where Bazkiey Canal water is currently
- transported by the MVID canal, and then gradually decreasmg to 12 inches in dlametm* &t the end.
The pipeline would be a gravity flow system. HDPE pxpe was selected besause of its éiurabihty,
ease of installation, iang service life, and competitive price. -

West Canal 1 |

An HDPE pipé:%ine would replace the entire existing éanai, starting at the existing Twisp River
diversion and following the cﬁmﬁt canal right-of-way to End Spill. The river intake would be
replaced by a smaller, less intrusive structure that would reqairé much less instream maintenance.
The smaller structare would be made possible by eliminating canal seepage and therefore reducmg

- dzversm& rates.

The pipe system would serve the entire MVID service area along the West Canal, which toials
a;éprexi:aateiy 697 acres. ‘The pipeline capacity would be 11.4 cfs. One cfs of water would be used
to irrigate the existing cottonwood trees along the canal ‘right-of-way, thereby preserving their
aesthetic value. The HDPE ‘pipeﬁnc would be 27 inches in diameter at the intake, gradually
decreasing to 12 inches in diameter at the end. The West Canal pipeline would also be a gravity

flow system.

Other Facilities |

In addition to the pipelines described above, other facilities would have to be construcied to
compensate land owners for the loss of the canals. To replace the lower East Canai, it was assumed
that a pressurized groundwater system would be conswucted. It would consist of several
g%aﬁndwater wells supplying a network of distribution pipes. These wells would be located adjacent
to the Methow River to tap the surface waier, thereby limiting the potentiial for these wells to impact

existing wells in the area.
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532 Alternative 2 | .

Table 5-2 summarizes the size’ of the MVID area which would be served by Aiwmgiive 2 and the
peak irripasion demand for the East and West Canals. The new service area and irrigation demand
would be the same as described in Aitemazivé 1. R

. Table5-2
1 Water Demand for Alternative 2

o ¥ R . I

S e = Fr—

e mlists rua
MVID | Irrigated | — Vegetation Peak

i Area Area Per Acre | Total | Maintenance® | Demand
_Capal | (acres) | (acres) | (gpmiacre) | (cfs) |  (cf5) |  (cfs

|EastCanal | 83 | 685 | 17 1.8 | 1.0 12.8

West Canal | 697 592 79 | 104 1.0 | 114
Total | 1533 | 1277 | - 22.2 2.0 242 |

* Assumes 1 cfs for each canal reach.

Drawing 19 depicts the facilities required for Alternative 2. These facilities and changes to the
MVID are described in the following paragraphs.

East Canal |

An HDPE pipeline that follows the existing canal right-of-way would re;ﬁasé the existing canal,
beginning near Mill Spill and sx%eﬁéing 10 approximately one mile below Beaver Spill. A pump
staﬁan located on the Methow River near Mill Spill would supply water to the pipeline. The pamp»
station would eliminate the need {and substantial cost) for a 4-mile pipeline between the intake and
Alder Creek Road. However, additional operating costs would be incurred for power purchases for
_ the pump station. The existing facilities in Reaches 1 and 2 (including the diversion dam on the

‘Methow River) would be abandoned. |

The pipe system would serve 836 acres above Benson Creek Road, and would also irrigate the
existing cottonwood stands along the canal right-of-way, as described in Alternative 1. The pipe
diameter would range between 21 inches at Mill Spill to 12 inches at End Spill.  Since the pipe
system would be pressurized? it will have smaligr diameter pipcs’comga:ed 10 a gravity flow system. ‘
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West Canal :

A pipeline that follows the existing canal right-of-way would reéiacs the existing canal, beginning
near Alder Creek Road and extending to End Spill. A pump station located on the Twisp River near
Alder Creek Road would supply water to the pipeline. The pump station would eliminate the need
‘ (and' substantial cost) for a 3-mile pipeline between the intake anﬁ Alder Creek Road. However,
ad&isienai apératin‘g costs wgn}é be incurred for power purchases for the pump station.

The ?ipe system would serve the entire MVID area 4{69"1’ aéresi along the West Canal and also
irrigate the existing cottonwood stands along the canal right-of-way, as described ébsve, The pipe
diameter would range between 18 inches at Alder Creek Road to 12 inches at End Spill.  Since the
pipe system would be pressunzcé it will have smaller diameter pipes compared to a gravity flow
system. ‘

Other Facilities | 1

As in Alternative 1, other facilities would have to be constructed 10 compensate Iénd owners for the
loss of the canals. For this alternative, it was assumed ﬁ:at a pressurized groundwater system would
be constructed to replace the lower East Canal. -

5.3.3 Abernative 3 :

Table 5-3 summarizes the size of the MVID area which would be served by Alternative 3 and the
. peak irrigation demand for the East and West Canals. The new service area and irrigaﬁeﬁ déman& |
would be the same as described in Aliernatives 1 and 2. ' |
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Table 5-3
~ Water Demand for Alternative 3

o . Crop Irrigation .
Maxinmm | o i ement Total
MVID | Irrigated Vegetation Peak

Area Area Per Acre | Total | Maintenance® | Demand

EastCanal | 836 | 685 77 ns 1 a0 L o1

West Canal | 607 s2 | 19 10.4 10 114 |
Total | 1533 | 127 | - | 22 L 20 242

t Assumes I cfs for each canal reach:

I}rawin g 20 depicts the facilities required for Alternative 3. These facilities and changes to the
MVID are described in the following paragraphs.

East Canal : ,
A pipeline that follows the existing canal right-of-way would repiace the existing canal, begmamg‘
near Mill Spill and extendmg o apgremateiy one mile below Beaver Spill. The znpeime would
be sapphe.é along the pipeline route by groundwater wei}s that tap the Methow River aﬂavzal: :
aquer To avoid potential adverse impacts of the additional wells on exzsimg watea: levels, the new
wells would be located as close to the river as possible to withdraw water in direct continuity with
the river, As with the river pumping station alternative, annual pavérer purchases for pumping would
be incurred. The existing facilities in Reaches 1 and 2 (including the diversion dam) would be
abandoned. ' 4 ‘ |

The pipe system would serve 836 acres above Benson Creek Road, aﬁﬁ weuid fal;so irrigate the
existing cottonwood stands along the canal right-of-way, as described in Altematiyes 1and 2.
Because water would be supplied to the pipeline at several locations, and would be press&z‘izeéfi by
the well pumps, the diameter of the pipe can be reduced to 12 inches throughout the system.

West Canal

A pipeline that follows the existing canal right-of-way would fepiace the existing canal, beginning
near Alder Creek Road and extending to the End Spill. The pipeline would be éuppiied along the
pxpeime route by regional greundwatﬁr wells that tap the wasp River and Methaw River alluvial
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aquifers. To avoid potential adverse impacts of the additional wells on existing water isvéis, the
new wells would be located as close to the river as possible to withdraw water in direct continuity -
with the ri§er. As with the ﬁvér pumping station aliernative, annual power purchases for pumping
* would be incurred. *

"E‘ﬁepipé system would serve the entire MVED area (697 acres) along the West Canal and also
irrigate the existing cottonwood stands along the canal right-of-way as described above. Because
| water would be supplied to the pipeline at several locations, and would be pressurized by the well
pumps, the diameter of the pipe can be reduced to 12 inches throughout the system.

Other Facilities ,

As in Alternatives 1 and 2, other facilities would have to be constructed 10 compensate land owners
for the loss of the canals. For this alternative, it was assumed that a pressurized groundwater system
lﬁveuid be constructed to replace the lower East Canal.

5.3.4 Alernative 4 ’

Alternative 4 would consist of three low pressure pipeline systems that generally follow existing
_canal ﬂghm@f~way Several existing canal reaches would be abandoned and areas served by them
would be removed from the District. Also, members in zeacixes remaining in the MVID wa&ié also
be given the opportunity to leave the District.

Table 5-4 summarizes the size of the MVID area which would be served by Alternative 4 and the
peak irrigation demand for the East and West Canals. The peak irrigation is the sum of the Crop
irrigation i’equirements for the new service area plus flow required for irrigation of existing trees
along the canal right-of-way. For this altemﬁ%e we have éssumed that all of the parcels remaining
m the st%nct cauié irrigate each year. The Board of Directors has expressed their desire to allow
people who do not wish to remain in the District, to leave the Diswrict. It was assumed that the

remaining parcels desire the service and could utilize it each year.
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Table 5-4
Water Demand for Aiﬁemﬁve 4

: Total Irrigation ‘

Maxinnim Reqaairemeni o Tow

: MVID | Irrigated o Yegetaﬁen Peak

Area® | Area® Per Acre | Total Maintenance” | Demand
EastCanal | 430 439 78 16 04 8.0

West Canal :

- Pipeline1 | 155 155 7.9 27 | 04 3.1
_Pipeline2 | 336 | 336 50 | 60 f 05 | 65
Total 930 { 930 - 163 1.3 17.6

* Estimate of Mvm ared in pipeline :each with membars wan&ﬁg out of Diswrict temoved,
* Based on assumption of 1 cfs for entire canal reach, pro-rated to pipeline length.

i):éwing 21 depicis the facilities required for Alternative 4. These facilities and changes to the
MVID are described in the following paragraphs. : '

East Canal 4 }

A gipeﬁné would be constructed along Reach 3 and Upper Reach 4 of the East Canal. It would
| beginata gﬁundwater well field located aégacem 10 the Methow River near the Hzghway 20 bridge
in Twisp, join the canal right-of-way abem 3,000 feet east of the bridge, and then extend to
approximately 1 mile below Loup Spill. The pipeline would range from 12 to 15 inches in diameter,
and the total pipeline length would be about 15,950 feet. Another 7,100 feet of laterals would also
be requed The peak water demand and capacity of the pipeline was based on the total zmmbsz of
acres remaining in the MVID after the lower p&man of the East Canal is abandoned and the
members in the remaining reaches who are allowed to leave the District. Based on data collected
during a member survey (described in Section 5.6) this area was estimated to be 439 acres. The
existing facilities in Reaches 1 and 2 (including the diversion dam) would be abandoned.

West Cami

One pipeline would be constructed along Reach 2 and Upper Reach 3 of the West Caral It would
begin at a groundwater well field located on the Twisp River below Alder Creck Road and extend
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to just below Roach Spill, for a total iength of about 18,400 feet. The pipeline would vary in size
from 8 to iz inches in diameter. The peak water demand and capacity of the pipeline is based on
the MVID area remaining é&eng this reach after members wanting out of the District are allowed

to leave, or approximately 155 acres. ‘ |

A second pipeline would be constructed along lower Reach 3 and Reach 4 of the West Canal. It
would begin at a groundwater well field located adjacent to the Methow River at Alder Creek and -
extend to the End Sgill, for a total Eengzh of abﬁsxt 19,550 feet. The area served by this pipeline is
approximately 336 acres. The pipeline would vary in size from 12 to 15 inches in diameter. The
pipeline is proposed to extend to the current End Spiii because parcels in that reach that are not
located adjacent to the Methow River (such as those located west of the Twisp-Carlion Road) could
have difficulty obtaining an adequate supply of groundwater.

The wells supplying the East and West Canals would tap the Twisp River and Methow River alluvial
aquifers. To avoid potential adverse irpacts of the additional wells on existing wells, the new wells
would be located as close to the rivers as possible to withdraw water which is in direct contnuity
with the river. Additional well fields may be located at other points along the pipeline, where the
canal right-of-way is near the river channel, if a smg!e well field at the bead of the pipeline cannot
provide a sufficient supply of water. Water would be supplied to parcels at metered turnouts along
the pipeline route.

Other Compensation

It has been proposed by the MVID that parcels excluded from 2 feefgamzed district be compensated
for the costs of constructing wells, which would be the mpiacement source of water. The amount
of compensation would be based on the parcel size, with a minimum g&yrﬁént of $2,000. A
discussion of those costs is contained in Section 6.3

54  Cost Estimates

5.4.1 Construction Costs ' |

The estimated construction costs of Alternatives 1-4 are summarized in Table 5-5. Detailed cost
spreadsheats are contained in Appendix B. The canstmctzen costs contained in Table 5-5 mcﬁade
direct construction costs, sales tax, engmesrmg costs (15 gsercent of construction costs) and an
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allowance fa: contingencies of 20 percent. Costs were bas& on data provided by the manufacturers; |
of pumps, HDPE. pipe, and other major equipment, and from experience with similar projects.
These estimates should be considered praiiminasy due to the limited level of engineering analysis
that was péfﬁe:med on the alternative pipeline arrangements. More detailed analysis and cost
estimating would be performed during the design phase.

Table 5-5
Construction Cost Eshmaie Summary ier A!ﬁemaﬁvgss i-4
o = ‘ T Alternative e
Ccﬁe Co : | ]
| - East Canal $3.434,800 | 51,513,400 | $1,780,400 | $991,600 |
|- WestCanal $2,874,800 | $1.943,600 | $2,050,000 | $1.482,600 |
| - Subtoal $6309.600 | $3457.000 | $3,839.400 | $2474,200
Other C‘agital Costs ;
- Lower East Canal $1,516,300 | $1,516300 | $1516300 ! 80
| Compensation for $0 50 80 $1,345,000
Membgﬁrs Leavingrm | ‘ - o
| - Subtotal | $1,516,300 | $1,516300 | $1,516,300 | $1,345.000
| Total Construction §7,825.900 | $4973,300 | $5,355,700 | $3,819,200

* Range between amount of current and maximum :mgai:sd acreaps, due to dszmnce in gumpmg energy naedesi

54.2 &mz@ei Operations and Maintenance Costs :

Oparamens and Maintenance (O & M) Costs include the costs of maintenance and repair (M & R) |
and the costs of apera%:mg the system. Maintenance and repair costs include costs of mamtazmng?
:epamng or reglaamg system camgomnts while operations costs include energy costs asid the costs
to employ ditch walkers and other staff to ensure that a proper level of service can be psavxded 0
water users in the District. Maintenance and repair costs will generally be higher for systems with
‘a number of mechanical components such as pumps. Mechanical 'eqaipmani wears out quicker and
has a shorter, useful life than a buried pipe. For this estimate, we have assumed that all pumps and
mechanical equipment will be replaced every twenty years. The cost of repair or replacing that
equipment was also assumed 10 be spread out over twenty years to provide a reserve fund for repairs
or replacement when needed.  An annual maintenance and repair cost of five percent of the

estimated pump and mechanical equipment cost was applied.
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Maintenance and repair costs for pipe systems will be much lower, and buried pipe systers have
a useful life of over 50 yeazs'. For this system, maintenance and repair costs will most likely be
associated with repair of turmouts and pipe joints, and repair of pipe sections damaged by rock
slides, earth movements and heavy machinery. For this estimate we applied an annual maintenance
and repair cost of one geménz of the estimated construction cost of the pipe system. Since the
system will be new, it is expected that the replacement fund would not be extensively used in the
first five to ten years. This wﬁi allow the MVID to cam@;ie an opefamxg feserve necessary to meet
mfercsee:n conditions. :

It was also assumed that the costs of operations for alternatives with primarily grévity system
components will not change significantly from current icveis of apera&zcns For alternatives with
prirnarily pumping or well components we would expect costs of operations to increase to allow for
hiring maintenance people with additional skills in pump and electrical sysiem mainienance.

Eszimaisséf annual costs of operations were based on the number of personnel néeded 1o operate
the pipeline systems. Half-tim?e employees were assumed because the systéms would operate for
only six months of the year. For Alternative 1, it was assumed that personnel and administrative
 costs would be approximately the same as current costs. For Alternatives 2 and 3, it was assumed
that two employees with skills in electrical and mechanical maintenance would be employed along
with one employee with lesser skills. Labor costs weré based on $12/hour for skilled iaborers and
$6/hour for unskilled, and an overhead burden of 35 percent to cover payroll taxes and benefits.
-Salary and benefit costs were estimated to be approximately $49,000/year. For Alternative 4, it was
assumed that only two eriﬁpieyees would be required, a Manager and a maintenance person. The
estimated costs of salaries and benefits is $36,000/year. District administrative costs were assumed
to be $20,000/year and mileage, supplies and other miscellaneous maintenance items were assumed
1o be $4,000/vear for Altematives 1-3, and $3,000/year for Alternative 4. Maintenance costs should
be lower for Alternative 4 because a smaller District will exist under iﬁat alternative.

Energy costs were based on total pumping heads and flow ?eiumes for the irrigated afc%s_age. Power
rates were obtained from P.U.D. No. 1 of Okanogan County. Service Schedule No. 6 details the rate -
schedule for irrigation power usage. For energy, the cost is 1.462 cents per kilowatt-hour. For

demand, the seasonal charge ranges between $8.15 and $12 per kilowat:, depending on the
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conmected load. These meswﬂl probably ‘i‘ﬁe fairly constant for the next several years, as the PUD's
- 1995 rate iricrease (for energy only) was the first change since 1987. The estimated O & M costs
 for Alternatives 1-4 are summarized in Table 5-6.

Table 5«6

Operations and Maintenance
Cost Estimates for Alternatives 1-4
| : r- - . . Alternative
'5 éperaaons Costs | S
- Operation, Personnel, $64,000 $74,000 $74,000 $59,000
Equipment and : ‘
Administrative Costs
, - Maintenance and Repair - $41200 | 326,600 $38,600 $26,500
i Costs e :
- Energy Purchase” $0 - $11,800 - $6,900 - $7,700 - !
, ! ' $24300 | 510,800 | $12.500
; :
Total Annual® o $i§§,2% $112,400- | $119,500- | $93.200 -
: $§24,9ﬁ& $123,400 $§§,ﬂ%
e e

: Raﬁgc between amount of current and maxxmnm :mga;ad ac:eaga, due to d:tffezmce in pumping energy neaécé

The annual O&M costs will be pa:d tbxeagh the MVID ammal assessments. The cost range shown
in Table 5-6 reflects the current and maximum amount of irrigated acreage which affects the amount
of water that needs to be pumped. A discussion of the MVID badgat and future assessment rates
is contained in Section 7.5.

5.5  Instream Flow Benefsis’

5.5 1 Changes in Diversion Rates

The wazsr s&pply requzremems for the current canal system and the four alternatives are summanzaé
in Table 5-7. Whereas, current mgatzen diversions are relatively constant throughout the May
thrﬁugh early October diversion season, diversions ﬁnder each of the alternatives would fluctuate
during the season depending on the total irrigation demané The demands shown in Table 5-7 for
Alternatives 1-4 are peak demands. Diversions during the early anfi late season months should be
lower than those shown in Table 5-7. Fer eaﬂy season (May), the total irrigation demand is about
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50 pexc@t of the July peak, and for late season (Sépmber) tﬁm total iizigaﬁan demand is also about
30 percent of the Etzly peak. However, the irrigation demand will vary dependmg on the weather

" and other factors.
 Tables7
Irrigated Areas and Diversion Rates
: " | Peak Water Demand (cts)
Existing 416 26.4 68.0
| Alternative 1 128 114 24.2
[Aemadvez | 128 14| 242
| Aliemative 3 128 11.4 242
Aliemative 4 | 8.0 96 17.6

5.5.2  Changes to River Flows

Estimated changes in river flows are summanzed in Table 5-8. The amount of additional flow in

the rivers at the diversion that would result from the aitemaz:ves is equal to the difference between
the existing and proposed diversions. Due to the complexity of surface and groundwater inieractions

along the Methow River, two basic assumptions were made on how Methow River flow increases

were calculated. First, groundwater pumping in Alternatives 3 and 4 would tap groundwater that

is in direct continuity with the surface water. Thus, the pumping would result in an immediate
_reduction in river flow at or near the pumpmg site.. Seconé groundwater secpage and spills from
the existing canals do zmt significantly affect the flow in the Methow River during the ume of peak

irrigation usage.

For the Twisp River, a flow increase of 15.0 cfs would occur for Alternative 1 ané a flow increase
of 26.4 cfs would occur for Alternatives 2-4 between the existing diversion and the Town of Twzsp '
A river pumping station or groundwater pumping station would be located in the Town of Twisp
and would divert a maximum of 11.4 ¢fs for Alternatives 1 and 2, 2 méximixm of 2 cfs for
Alternative 3 and a maximum of 3.1 cfs for Altemnative 4. The increase in T&isg River flows below
~ the Town of Twisp to its confluence with the Methow River wéulé be 15.0 cfs for Aliernatives 1
and 2, 24.4 cfs for Alternative 3, and 23.1 cfs for Alternative 4. '
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Table 5-8

Flow Increases in Ri&ers
| Flow Increase During Peak Irﬁgaﬁan Period (cfs)

; Meﬁnew R;ves Meﬁmw River Twisp River _
- Aitemaavei | a8 15 15
LV atemez | wis | wn | ma | B

| Alemamives | 416 . By %4 | use

| Alternative 4 ats | spa b ooes | ;g

 *Groundwater wells mﬁd;m 20ctsin Twisp.
* Groundwater wells will divent 3.1 cfs in Twisp.

‘ MS,é Public Involvement Process

A survey of MVID members was conducted during May and June, 1995 by Berk and Associates af
Seattle.  The purpose of the survey was 1o gain a clear understanding of which members want to
remain in the District, and to identify which canal reaches could remain in the Diswrictand which
could be abandoned. Table 5-9 is a summary of the survey. A writien summary of the methodology
and results of the saé'vsy'is contained in their July 26., 1995 report, contained in Appendix C.

The survey was conducted to oﬁtaiﬁ a representative mpﬁng of opinions along each canal reach.
Over 50 percent of the members (baseﬁi on assessed acres) were surveyed on each canal reach.
QOverall, a total of 173 members representing 63 percenz of the assessed acreage in the- MViD

responded to the survey.
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Table 5-9

MVID Member Survey Results
gEsﬁéﬁEied Percent of _ Survey Results Survey
MVID | Acreage | (Percentof AcresinReach) | Consensus:
Aves® | Responding i
- EAST CANAL
 East-3 466 | 58% 35% 21% | 2% I
~ Fast-4 310 | 3% | 13% | 9% | 1% Out
East5 | 120 | 74% | 8% 6% | 0% Ouw
East-6 683 | 7% 4% 6% | 3% Out
- o | WEST CANAL
- West-2 102 51% 9% | 2% 16% In
West-3 174 5% | 8% 43% 6% Out
(upper) b | .
. West:3 262 58% | 4% | 14% 2% In
| (Lower) ‘ oo L 1 ,
‘West-4 159 67% 24% | 34% 9% Divided

* Baged on toral assessed aaza%s of 2,276 acres.

On the East Canag members in Rsach 3 expressed an opinion to remain in the District. This reach
is located between Mill Spill in Twisp and Loup Spill. Members along Reaches 4, 5, and 6, which
lie between Loup Spill and the canal end, expressed an opinion to be removed from the District.

On the West Canal, members in Reach 2 and the lower end of Reach 3 expressed an opinion (o
remain in the District. Reach 2 lies between Alder Creek Road in Twisp and Roach Spill, and lower
1 Reach 3 lies between Alder Creek {bé}ew Rcééh Spill) and Hotchkiss Spill. Members in upper
Reach 3, located between Roach Spill and ﬁﬁder Creek, clearly expressed an opinion to leave the
l}ist:rict, Members in Reach 4 were divided, with slightly more expressing a desire to leave the
District. Reach 4 runs from Hotchkiss Spill to the canal end. |

1t should be noted that the member survey was conducted to obtain a general consgﬁsus of opinion
from the MVID members for the purposes of defining the alternatives. Once the aliernatives were
defined, the Board of Directors selected a preferred altemative and a formal vote on the preferred
alternative was held (see Section 8). | -
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57  Groundwater Availability Stady |
A coneern in the reaches where a canal will be abandoned is whether land cwﬁéré can obtain an
 adequate supply of g:éun&water o replace the canal water that they may currently use for irrigation.
It is likely that many new irrigation wells wouid need to be constructed to serve parcels that would
~ no longer be in the Disaict. I the aquifer s&pply is Iim;t@é pumping from new weﬁs might cause
draw-downs in exzstmg wells, resﬁlﬁng in reduced yzciés or dry wells,

A hvdrogeologic evaluation was conducted to determine the potential avaﬁébility_ of groundwater
within the MVID area. This analysis was candacﬁad to determine whether an adequate supply of
groundwater exists to replace the irrigation water mgapiy that currently comes from the East and |
West Canals. The groundwater evaluation was performed by ﬁong We,ss & Associates. Their report
is contained in Appendix D. ‘Ihe following is 2 summary. :

The project area was divided into five reaches based upon similar geologic and hydrogeologic
characieristics: , o
m Barkley Reach, extending from the East Canal intake 1o Twisp
| Twisp Reach, axtenéing from Twisp to Roach and Loup Spills
| Beaver Reach, exténéing irem Roach and Loup Spills to Benscﬁ Creck

[ ] Upper Beaver Reaeh mciuémg the upper platean area east of the river at Beaver
Creek

| & Carlton Reach, extending from Benson Creek to Ca;:iéorx

- The hydrogeology fai* all of the macﬁes generally consists of a sand and gravel alluvial valley fill
aquifer overlying a bedrock aquifer. Fracms and joiﬁ%s in the bedrock may contain appreciable
amounts of water msome places, however, since this water is generally difficult to find and in mriost
cases is very limited, bedrock aguifers are not considered in this discussion of potential groundwater
dévelopment. Drawing 11 shéws the estimated extent of the bedmck!vaﬂey fill interface, and
locations of geologic cross-sections prepared using well log data. Drawings 12-17 illustrate

geologic cross-sections in the Methow River Valley.

The potential groundwater supply was calculated as the amount of groundwater that is flowing

th,zough each of the reaches, based on cross~sec{mﬁa§ area, gm&ndwater gradient (assumed roughly
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e@ual to valley gradient), and an estimated hydraulic cﬁndimtiﬁty for sand and gravel aquifers. The

estimated values for groundwater flow ranged from approximately 40 to 200 cfs de;sendiﬁg on the
reach. These numbers agree fairly well with those estimated in Golder’s 1993 report and in the
Ecology (Walters et al., 1974) report. The potential yield is computed by multiplying specific yield

(estimated to be 15% to 25%) by aquifer area, and by change in head. The change in aquifer head
is based on aquifer geometry, existing well penetration, and fama.ziﬁ}ﬁcharact:risﬁcs, ang was

 assumed to be between § and 15 feet, depending on the reach. The change in head is assumed to

be even over the entire area, but in reality would be greater near the pumping wells and less further

away. In Table 5&69 the current MVID irrigation demand is Listed. That demand was obtained

from Section 4.1, and is based on existing irrigated asreagé; The maximum possible irrigation

demand is also listed in Table 5- 10, which assumes the entire MVID service area is under irrigation.

That scenario is very unlikely, as few commercial farms ;u:rexitiy exis; in the MVID.

Table 5-10 summarizes the results of the preliminary groundwater analyses. The resulting
éﬁc&l&ﬁoﬁs indicate that groundwater could .adeqnateiy supply the current water demands for all
reaches. Fér the scenario of all area in the MVID irrigating, there would be the potential for water
supply problems in the Twisp and Carlton Reaches. |

Table 5-10
- Potential Groundwater Yields

Current | Meximum

MVID Possible Estimated Estimated
Irrigation | Irrigation | Groundwater “Reasonable
| Twisp 1 42 9.9 ofs 48chs 508 chs
Beaver 5.3 99¢cfs | 11010220¢fs 21035
Upper Beaver — — ol 5.5109.5¢fs
Carlton 4.2 192 cfs 4610 110 cfs - 36t6¢ls
“Includes Bakley Acreage. ‘
® Included with Beaver Reach.

The groundwater geologists also reviewed the use of wells developed in alluvial aquifers in close
continuity with the Methow or Twisp Rivers. These wells would be drilled adjacent to the river and

“obtain water from the river threugh porous gravai formations in the river channel. The capacity of
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these types of wells have the pci’ential to be much higher than wells drilled further away from the
’river., The alluvial aquifer wells can be used as a water supply for the MVID or to supplement
groundwater supplies in areas where the groundwater supply is not sufficient to meet demands. That

may be the case in the Carlton Reach if much more irrigation takes place than what currently daés.

The greundwatér availability analysis was based on limited data and a broad range of assumptions.
Beteﬁnisiﬁg total Weﬂﬁeié production potential for a given area fequires considerably more data
then is available for the MVID pmjec: area. For a campie%e evalaa:san, better subsurface
characterization, aquifer testing and anaiyszs for each of the designated MVID smdy reaches would
be required. Due to the h:gh cost of pesfmnmg such an analysis, i it was not mciuded as gm of the
stuéy ' ’

58  Wetiands and Wildiife Study :

The MVID canal system consists of over 136,000 lineal feet of man-made canals. = Artificial
wetlands have formed adjacent to mény portions of these canals, mainly in response to seepage from
the mostly unlined canals. This seepage has established the necessary hydrology o support the
hydrophytic vegetation such as trees and brush aéjai:em 1o the canals. A concern expressed by
MVE& members was the potential impacts to vegetation and wildlife along the canals from the
project. A wetlands and wﬁdhfe study was performed by Parametrix, Inc. for this project and is
 included in Append;x E

- 5.8.1 Wetland Regulations
The irrigation canals were constructed and are maintained as part of ongoing agricultural activities. 1
The weﬁaﬁds along canals are considered ariificial because the hydrophytic vegetation along the
canals is irrigation-induced, and the areas were non-wetland in their natural state. Hﬂwévar, federal
* and state regulations afzgiy (3] deveiopmems in or near wetlands or "waters of the U.S.". These laws
include the St.ate Environmental Faizcy Act (SEPA), Section 404 of the Clean Water Act, and the
Governors Exectmve Order 90-04. Waters in the irrigation canals are considered "waters of the
U.S." by the Cerps of Engineers. Therefore, Ecology has requested the MVID to evaluaie rzganan
areas associated with the canals and wetlands pmenuaﬁy m'zpacted by the altemanves :
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5.82 Wetland densification ,

The'fifs!; phase of the wetland evaluation consisted of a review of existing infarmatien. These
- sources included the Soil Survey of Okanogan Caunty (Lenfesty, 1980}, the Soil Conservation
Service listing of hydric soils (SCS 1991), and the National Wetland Inventory (NWI) maps. A
series of wetland maps were prepared by incorporating the NWI map’infarmaﬁen onto the MVID
p%c;ject base maps. Drawings 6 through 9 present the NWI map information. A seéoﬁd phase

consisted of a field reconnaissance during site visits.

Wetlands were identified according to the "t.hree—gmetér" appé@ach. This methodology relies on
| the garesenée of hydrophytic vegetation, hydric soils, and inundation or sawration of surface or
shallow groundwater. All three gai‘ameters are necéssa:y if a wetland is to be considered a~
jurisdictional wetland. A detailed description of existing wetlands along the East and West Canals
is contained in Appendix E. ' '

5.8.3 Vegetasion Types e
Vegetation along the canals and spiﬁwéys is dominated by riparian species of trees, shmbs, and
herbaceous plants. Dominant trees include black cottonwood, red alder, and trembling aspen.
Dorninant shrub species include red-osier dogwood, bearberry honeysuckle, serviceberry, peachleaf
willow, and pacific willow. Herbaceous species include cactail, hardstern bulrush, reed canary grass,
poison oak, and stinging netﬁes.. Upland vegetation above the canals consisted of native drought-
tolerant plant communities. These species are described in Appendix E.

5.84 Potential Wetland Impacts -

An estimate of the amount of riparian vegetation that could be potentially impacted by replacement

of the open canals is summarized in Tables 5-11 and 5-12 for the East and West Canals,

respectively. These estimates assszrxis a 5-foot zone of hyémiagié influence on each side of the
canals. Areas of adja#e&t wetlands and riparian corridors along the canals were estimated from the
- NWI wetland maps. : | |
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: Table 5-11
- Potentially Affected Riparian Vegetation along East Canal

s e gt CE -
! o Pkt Afnd Wit it
Vegetation Total ntially Aﬁeeted{ ;)ax;an egeiation .
Trees 6,000 | 3.000ft | 20006t | 46001t | 7,200t 8,000 | 30,800t
i {1.4 ac) _{6.69 ac) i (046 a_;c) (1.0ac) | (1.652¢c) | (1.8ac) (7.07 ac)
Shrubs 3,000 | 10,000 £ | 9,750 ft | 4,000 €t | 6,000t | 3,000 fc | 35,750t |
L (0.69ac) | (23ac) | (22ac) |(092ac) (14ac) | (07ac) | (Blac)
: : S i ; o - - % |
Herbaceous 0 0 16001t | 17506t | 3,300t | 880011 | 154501t
‘ i (0.372c) | (©4ac) (0.75ac) | (2.02 ac) L (3.55ac) |
Total 9,000 fr 113,000 £t | 13,350 £1 110,350 ft | 16,500 £1 119,300 fr | 82,000 fi
(2.1 g_g) (303ac) | G0 ac)‘ (2.3 ac) (3.8 2c) {4.5;33} g}&S ac)
Tab!e 512 .
F@t&nﬁaﬁiy Affected Rzpar:axs Vegetation along West Canai
: Total Pote ﬁaﬂ Affected ¥ tam
Vegetation Yo 'oten y Eapman tege n
LT | Reachl | Reach2 | Reach3 | Reschd | Total |
Trees 15700 ft | 12,4001t | 18,200ft | 10501t | 473,500 ft
{3.6 ac) (3.1 1¢) | {42ac) | (0422ac) | (109ac)
e sl iaiogimeie
Shrubs 800 fi 800 fi 6,600ft | 4000f | 12,2001t
(0.18ac) | (0.18ac) | (1.5ac) [ (092ac)| (2.Bac)
Herbaceous 0 ‘ 0 0 g 0
Total 16,500 & | 13,200t | 24,800 £t | 5,050 fc | 59,550 fr
L (3.8 ac) (3.0 ac) | (5.7ac) | €1.2ac) | ( 133 ac)

In general, riparian species require large amounts of water to maintain their health and vigor. If

water is not supplied, the riparian vegetation a&jacent to or within the canal would be impacted.
Other areas lying below the canal and along the canal spillways would also be affected.

- The pﬁiemial i:ﬁpacts of canal abandonment without the supply of water 10 the riparian vegetation
can be observed along Reach 5 on the West Canal, south of the End Spill. This canal reach has been
abandoned for many years and riparian vegetation that once Brew there has died, replaced by

; droaghz»zoleram species. Rxpanan vegetation that could be :ﬁentzﬁed included black cottonwood

and trembling aspen snags. Many upland species have survived but show signs of stress.
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585 deixfe

The npamn vegetation associated wxﬁx the East and West Canals currently pravxées wildlife values
‘including a water resource, protecave cover, and nesting and foraging habitat. Wildlife species that
may utilize these areas include mule deer, coyote, stnped skunk, and other small mammais upland
birds, songbirds, reptiles, and amphibians. :

The proposed alternatives will eliminate the water resource cmﬁﬁyipmﬁ@d by the open canals.
However, due to the proximity of the canals o the Methow and Twisp Rivers, this should not
adversely impact wildlife. The riparian vegetation along the canals would be replaced by native or
introduced drought-tolerant species. This would cause a shift in the vegetative structure and
composition. These drought-tolerant species would not provide the q&sﬁﬁty or density of protective
cover and nesting habitat provided by the current riparian community. Foraging habitat would be
reduced by the decrease in the quantity of vegetation aéﬁeﬁﬂy growing along the canals and a shift

in wildlife species utilizing these areas. i

§9  Fisheries Studies

An analysis and comparison of instream habitat benefits for the MVID aitematwcs was conducted -

for this study by Parametrix, Inc. This analysis was based on the results af an Instream Flow

Incremental Methodology (IFIM) study on the Methow and Twisp Rivers that was conducted by

Ecology and other agencies and Tribes during 1991, The results of those. efforts are reported in the

Methow River Bagsin Fish Habiiar Anaiyszs Using the Insiream Flow Incremental Meﬁzﬁdeiogy
(Ecology, 1992). The Paramsznx report is can:ameé in Appendix F.

: W is a standard methoé&lagy usad {0 détermine flow reco.mmendadens for water diversion and
stﬂrage pm;eczs Itisbasedona cembmancn of hydraaitc modelmg to determine flow depth and
velocity reiaaons!nps at specific locations along the tivers, and application of fish preference curves

that define which depths and velocities the fish have been observed to prefer. The habisat quantity
that results from this analysis is termed the Weighted Usable Area (WUA). WUA's are calculated

for several different locations along a river 1each, representing different habitat types, and is

summed over the length of a river to determine the total WUA for a river segment.
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It should be rmted that no quantitative reianamshxps exist between the predicted changes i in habitat
and production of a particular species. However, it is reasonable to conclude that large magnitude
chaniges in habitat would result in increased production if fish are available to fill the habitats. In

the Methow River system, sufficient fish will be available to utilize all of the habitat in some years,

while in other years insufficient numbers will be available. No attempt was made to determine what

level of production might result from the predicted increase in habitat.

' 591 Determination ngeneﬁz ‘
'Fhe detcrmmansn of instream habxtaﬁ benefit is derived by comparing tetal habitat (as expressed
by WUA) under current streamflow rates with the total habitat under proposed streamflow raies, as
defined by each alternative. The percentage change in WUA was calculated for the Methow River
above Twisp, the Methow River below Twisp, and the Twisp River under both normal and dry years
~ streamflow rates (corresponding to the 50 percent and 90 percent escéeﬁence& respectively).

Fish species evaluated include chinook salmon (spawning and juvenile rearing), steelhead (spawning

and juvenile rearing), and bull rout (juvenile rearing). Habitat relagiensﬁips for most species and

life hisaery stages were calculated based on September flow and diversion rates. Sepmber was :
cﬁ&sen because natural ﬂew rates are low while irrigation use is stll high, yielding aéaicaiaﬁaa of

maximum flow benefit. Also, adult chinook salmon would be holding and possibly sﬁawnizz g during

Segtemhcz: For steethead, the month of May was used for spawniég.

Tables 5-13 and 5-14 summarize the percentage change in habitat axeailabﬁizy as described by the
habitat relationships from the 1992 Ecology reparz, The following general conclusions were found
“from this analysis:

-8 Significant increases in habitat avaﬂabﬁny wouid occur with 1mpiementatzcn of any
of the alternatives. :
8 Alternatives 2-4 yialé the greatest increase in instream habitat.

2 Signiﬁsaai inicreases m habitat availability would occur {yizh implementation of any
of the alternatives. :
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. Alternative 4 yields the greatest increase in instream habitat.

-

J Significant increases in habitat avaxiabﬁ;ty would occur with nnplementauez; of any
of the alternatives. .

B Alternatives 2-4 y:eisi the greatest increase in msmeaxﬁ habitat. Alternatives 3 and
4 will also divert less flow at Twisp, increasing ﬁows between Twisp and the
confluence with the Meﬁmw Rwer

_ Implementation of any of the ah:ema‘éivss'wauﬁé lead 10 increases in habitat within the affected

reacixes of the rivers for most of the live history stages examined. The exception is spawning habitat
far si&eiheaé which was found to éecseas& with increased flow. This decrease in habitat results
« because steelhead spawn during the spring when high flows render many portions of tiie stream
channel as unsuitable habitat due to high water velocities. However, the area of spawmng habitat
for steelhead is typiéaiiy not considered a limiting factor in steelhead production.
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Table 5-13

Increase in Habitat Avsilability - Average Year Flow Conditions

{ Percent Change for Each Alternative !
| Methow River above Twisp ' :
] Adult Holding 1 o+9 | o+l +11 +11
Spawning 11 +13 413 | +13
| TovenlleReasing | 0 0 6. 0
Steelhead o : 1 : [ |
“Spawning ( : e t = = =
 Juvenile Rearing ' 515 ¥17 | +17 | 17
Bull Trout | b | ,
Juvenile Rearing %R +10 | +10 | +10 |
Werted Area : k2 o #3104 3 . +3
Methow River below Twisp . :
Chinook ‘ «
_Adult Holding : _+8 | 48 +8 +8
Spawning | +2 +22 +22 | +23
_ Juvenile Rearing e - +5 +5 +5 +5
Steelhead | ' , | |
Spﬁ% - : e 8 : o ‘_‘ 8 !
Juvenile Rearing o+ +11 I +11 +11
{ Bull Trout |
Juvenile Rearing +15 [ +15 +16 | +16
WenredArea +3 +3 +3 +3
| Twisp River |
Chinook / ‘ | i ‘
Spawning ‘ + 34 444 | 444 444
_ Juvenile Rearing , | +8 + 10 +10 #10
Steelhead . ‘ :
| Spawning 7 o .9 T
Juvenile Rearing +35 | +46 | +46 +46
Bull Trout o T | i
_ JuvenileRearing +43 +56 +56 +56 |
Wened Area o a3 e +5 +5 |
* Flow levels are above extrapolation range. : »
June, 1996 e MVID Water Supply Facility Plan



Table 5-14

Increase in Habitat Avsx!abllity ﬁry Year F‘?aw Conditions

r : i Percent Change for Each Aitemaﬁve
A n‘mm Species G IR S O WL AN il
Methaw vaer above 'I‘wxsy ‘ |
[ Chinook : ,
Adult i—icidmg +14 + 17 + 17 +17 ¢
Spawmng +21 +25 +25 +25 |
Juvenile Rearing +2 +2 +2 +2 |
[_é‘t_eeikead ‘ L . | . 'E
Spawning -4 -5 -5 -5 |
| Juvenile Rearing | +19 +23 +23 +23 1
Bull Trows ) » e 4 :
Inveﬁﬁf Rearing + iéﬂ +17 + 17 |+ 17
Wetted Area o +3 +3 +3 +3
Methow River below Twisp !
Chinook ‘ : b
Adul: Holding +11 +11 1 <11 +12
Spawning : - +45 445 +46 +48
__Juvenile Rearing +8 +9 +9 +9
| Steelhead -
| Spawning _5 -3 o5 -6
| Juvenile Rearing | +17 +17 +17 | +18
E_Bzicii Trout : : : t
Juvenile Rearing +29 +29 + 30 +31
| Wetted Area +10 +10 +10 | +10
Twisp River |
Chinook -
Spawning + 159 +214 +214 +214
Juvenile Rearing + 44 +55 +55 +55 |
Steelhead |
Spawning b -3 -3 -3 -3
Juvenile Rearing + 108 + 142 + 142 +142
Bull Trout . . ‘
Tuvenile Rearing + 145 +189 | +189 + 189
| Werred Area . +8 +10 :
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5.10 Sociceconomic Costs and Benefits

An analysis of socioeconomic benefits and costs was performed by Berk and Associates . (see
Appendix C for the full report). This analysis was based primarily on interviews and writien
comments of MVID members and other knowledgeable MVID residents and ;irofcssienais,
information obtained from resource scientists and water experts, and other similar socioeconomic
 analyses. | ' |

 The socioeconomic impacts of the proposed improvements to the water supply and delivery sysm '
invéive two general kinds of benefits and costs: those affecting individual préperties and those
affecting the general public. The impacts are described in the following sections.

5.10.1 Public Bensfits _ |
The primary public benefits of the irrigation system upgrades pertain to enhanced fisheries habitat on
the Methow and Twisp Rivers. This and other benefits are discussed below. :

Enhanced fisheries. The Twisp and Methow Rivers have traditionally been home to coho and
chinook salmon, steelhead and bull rout. The fishery in the entire Columbia watershed has declined
- significantly in recent years, and this is of great concern to the Yakama Indian Nation and to the state
Department of Ecology and Fifsﬁeries, The proposed improvements to the MVID water sz:;)?iy‘
system are projected to increase the flow in the Twisp River by over 15 cfs and in the Methow River
by over 28.8 cfs, amounts that will contribute substandaily to enhancing the number of fish and the
quality of the fish habitat in the Twisp and Methow Rivers.

Species prixteﬁﬁm, If chinook and sieeihead in the Methow River decline further, they could be
Sgbject 1o listing as endangered species, necessitating ve:}y costly efforts to presenfe.or restore their
habitat and reintroduce the species to the river. Preventive improvements to the fishery and its habitat
now could avoid these consequences. Al fgxxr systerﬁ upgrade alternatives will provide these
- benefits.

Water conservation. Additional benefits of more efficient use of water include the ability to

accommodate new water applications as development occurs.
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Preservation of the landscape aesthetics associated with the open canals. In canal reaches where
pipelines will be instaile;i, the alternatives contain a provision to irrigate the‘larg;escat:enwoe‘)& and
aspen stands that are highly valued by residents. A pubiic benefit of the prapeseé upgrades is the
retention of these values by ptoviéizzg,irrigiéion o ahc most significant vegetation.

Economic “ripple” effects from the construction of the new system. Direct benefits of the
expenditure of $4.0 - $8.0 million in new construction will occur through construction jobs and

purchases af equipment, materials and supplies.

8. 16 2 Public Costs
~ The primary pﬁiﬁlc costs will be the capital cost of the sys&em ag,sgraée (sangmg from $4.0 t0 $8.0
- million) which will be bome by the state’s taxpayers, as well as some loss of riparian vegezatma along
the canals. This and other costs are discussed belaw

Capital construction costs. The general public and utility rate g}ayérs will bear the capital costs of
the system upgrade. These figures represent ahe:‘singie largest quantifiable cost of the proposed
system upgrades. The costs will be borne by the state’s taxpayers through the Department of
Eéolegy and other agencies. Ecology believes that these costs are a»wonhwhi}e investment for the

public's benefit in enhanced fisheries and water conservation that will result.

Vegetation and wildlife impacts. While pfévision is being made to irrigate tiae larger sténds of
cottonwood and aspen trees that have taken root aieng the canals there would be sma.ﬂei: plants that
would probably not be preserved. Some small spemes of wﬁd}xfe that could not mi grate to the river
fer water would also likely be affected. : '

Other perceived pubiis:‘ impacts. Freﬁi the interviews, it became apparent that perceptions vary
widely aboat the costs and benefits of the prepesed upgrades versus retaining the open canal. Other
expressed concers mcluée increased migration of deer and other larger ammais across the road,
creating new traffic hazards migration of rattlesnakes. to the river across resxdentxai property, :

elimination of seepage from the diich to the aquifer, and less accessible water for fire protection.
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5163 Bemeﬁts to Private Property

The benefits and costs to individual properties will depend substanﬁaily on their location, their current
classification under the MVID assessment schedule, and whether they are using MVID water for
* commercial or domestic irrigation purposes. The primary benefit to private land owners is improved
reliability of irrigation water supply. This and other benefits are discussed below.

| Improved irrigation water supply. The most direct benefit to the MVID members will be a vastly
more reliable supply of irrigation water. With the old canal, the sysiem is “s&sceptibie to washouts,

major breaks, weed seed contamination, shortfalls, and springtime delays.

sed farm productivity. The zmpmvemenzs to the system will have beneficial effects

to all irigators. Net income or vields from crop production may also go up. Any iﬁs:reaseé benefits
in farm productivity woalé likely be quite small, up to $10,000 1o $25,000 per year in economic
value, for all acres currently in the District. |

Reduced risk and improved cost certainty for MVID members. With the uggiades; MVID
members will no longer face the risk and uncertainty of a system that is susceptible to expensive
:repairs at any time. The new systém’s operation and maintenance costs will be much more
predictable in the next years, and assessment rates will be much more predictable and sta&ie as a
result.

Reduced costs for §mger§es excluded from the MVID. Properties removed frosﬁ the MVID will
no longer pay assessments to the E}istricf, This is a large cost saving to a large number of property
owners and one they have been seeking fora number of years. Most of these gréperﬁes, dissatisfied
with the reliability of the MVID water supply, have already installed groundwater wells and are thus
paying twice for their water. ‘ ’

Stable or increasing land values. A feﬁabie water supply, the potential for increased farm
preductmty and a strong degree of cost certamty will lead to stabie or increasing property values
overtime.
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- 5.10.4 Costs to Private Property ‘
‘The costs to private properties will be increased assessments and, in some cases, possible loss of
water rights if the individual parcel does not actively exercise its im gé:iﬁn right for five ye&s, These
are discussed below. . ‘ '

increased assessiments. Annual MVID assessments will go up somewhat under all alternatives due

to the smaller number of acres in the reorganized District and due to an increase in operation and
maintenance costs. Annual operating costs are estimated to range from $60 to $80 per acre, increases
of $10 to $30 per acre from existing assessment rates, depending on classification. |

Potential loss of property value. Properties that are excluded from the District and that are not
irrigating mtgnéiaﬂy lose their rights to water that they are not using. Property values would decline
in such a case. These property owners must have their water rights transferred to their individual
property and exercising their water rights to avoid the loss of the right: '
6.0 OTHER CONSIDERATIONS
6.1  Water Rights V ‘
Waier Rights will be issued by the Department of Ecology to property owners who will no longer
be a”mmﬁef of the MVID and will require gré):xﬁdwaie: to irrigate. Those water rights will have
an allowable usage of nine gallons per minute and four acre-feet/acre per year. Those quantities will
be more than adequate to irrigate crops. The CIR for the MVID service area is approximately 3
acre-feet/acre (Section 4.1). The water rights will also have a priority date issued that will be the
same as the current MVIB surface water ﬁghts. The new righis will pre-date instream flow
regulations for the Methow River, and the new water rights will not be imeré‘uptibie‘

62  Barkley Canal Users »

The upper portion of the East Canal is currently used to csxzvéy Barkley Ditch Company water to
several farms. Water from the Barkley Canal enters the East Canal a¢ the end of Reach 1 and the
Barkley users withdraw the water along Reach 2. This arrangement was made 1o enable the MVID .
0 na’lizé the Barkley Ditch Company right—ﬁf»xvaf along Raé,ch 2. The preferred alternative for the
MVID includes abandonment of East Canal Reach 1 and Reach 2. This would result in the Barkley
Ditch Company assurning the right-of-way along Reach 2 from the MVID. The Barkley Ditch can

Tune, 1996 " MVID Water Supply Facility Flan "~ Page S8



still supply water to the existing MVID ditch and to its members along Reach 2, but it is believed
that the Barkley Ditch could not supply enough water to meet its members needs.

The Department of Ecology will not pay for 2 :épiaceﬁient water supply for the Barkley usersand

no compensation is under consideration.

63  Compensation to MVID Members Leaving District |

The preferred alternative would méva 1,346 acres of land from the MVID. It is the opinion of the
Board of Directors that those members who want out of the District should be compensated for the
costs of replacing their water supply. The rationale for compensation is based on the MVID's desire
that a1l MVID members should bensfit eqzia}iy from the water supply improvements that may reéz’xlt
from this Plan,

1t has been proposed by the MVID that parcels which ’wezﬁf} be excluded from the reergaﬁizéd
 District be compensated for the costs of constructing véeﬁs, which is the likely zegiaeemen_t for water
supply in the areas removed from the District. The amount of compensation would be based on
parcel size. The proposed compensation is listed in Table 6-1. o
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 Table 6-1
Compensation Formula

0-2 $2 ﬁﬁ{) {mxmmm gayment} $2,000

2-3 $2.000 + (acres - 2) x $1,000 $2,000 - $35.000
5-10 | $5,000+ (acres- 5)x $900 | $5,000 - $9,500
10-15 | $9.500 + (acres - 10) x $800 | $9,500 - 813,500
15.20 | $13,500 + (acres - 15) x $700 | $13,500 - $17,000

20-25 | 517,000 + (acres - 20) x $600 | $17,000 - $20,000
25-30 | $20,000 + (acres - 25) x $500 | $20,000 - $22.500
| 30-35 | $22.500 + (acres - 30) x $400 | $22,500 - $24,500
| 35-40 | $24,500 + (acres - 35) x $300 | $24.500 - $26,000
40-45 | $26,000 + (acres - 40) x $200 | $26,000 - $27,000

45+ | $27.000 + (acres - 45) x $H}(} $27,000 - $29,514*
# Bascd on 70.14 maximum parcel size in district. ‘

70 DISCUSSION OF mcemmm ALTERNATIVE |
Alternative 4 was selected in the August 1, 1995 meeting by the MVID Board of Directors as the
alternative that best meets the goals and objective of the MVID and their members. A dssc:ipﬁen _

 of this alternative was presented in Section 5.3.4. A brief summary is provided below. Dzawing

21 illustrates this alternative. ' |

7.1 Description
The gregcsed project consists of the following:

L Repi&:emeas of the East Canal and associated laterals with a new pressure pipeline,
starting in Twisp and extending to midway between Loup and Beaver Spills. The
peak capacity of this pipeline would be 8.0 cfs, supplying 439 acres. 5

B Replacement of the West Canal with two new pressure pipelines, The first would
begin in Twisp (at Alder Creek Road) and extend to below Roach Spill. The
capacity of this pipeline would be 3.1 ¢fs, supplying 155 acres. The second pipeline
would begin at Alder Creek (across from Benson Creek) and extend to the end of the
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aLTes.

: : present canal system. The capacity of this pipeline would be 6.5 cfs, supplying 336

B8 Abandonment of the remaining canal reaches anégremovai of aﬁﬁroximately 1,346
: acres from the MVID. Abandoned canal reaches include Reach 1, Reach 2, Lower
Reach 4, Reach 5 and Reach 6 of the East Canal, and Reach 1 and the middle poriion
of Reach 3 on the West Canal. The existing diversion dam on the Methow River
_ will be abandoned and removed. In addition, members wanting out of the District
~would be removed from the remaining reaches. The MVID would decrease in size

from 2,276 acres currently to approximately 930 acres.
Approximately 11.6 miles of 6- to 15- inch pipe would be required for the new system. The
pipelines would be placed primarily along the existing canal right-of-way. The pipelines would
operate as low pressure systems that are supplied by groundwater well fields located at the head of :
 the pipelines. These wells would tap the Twisp River and Methow River alluvial aquifers. To avoid
potential adverse impacts of the additional wells on existing wells, the new wells would be located
as close to the rivers as possible to withdraw water in direct continuity with the river. Water would

be supplied to MVID parcels using metered valves at or near existing turnout locations.

7.2  Revised MVID Boundary ‘

Table 7-1 summarizes the size of the existing MVID service area and the service area assumed for
Alternative 4. The MVID would reduce in size from 2,276 acres to 930 acres, a reduction of 1,346
acres. Estimates of areas removed arc based on analyses of the MVID assessment roll.

. Considerable difficulty was encaumsr;c;i‘%rying 1o locate all the m parcels on the County :
assessors maps, either because the maps did not s_hew all current tax lots or because the assessment
roll contains outdated or erroneous tax Iot numbers. Therefore, the values in Table 7-1 are

approximate.
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Teble 7-1
Reorganized MVID Service Area

WestCanal | 697 | 206 491
] Total 2,276 1,346 930

73 Costs

7.3.1 Construction Costs | | |

The estimated construction costs of the preferred alternative ara outlined in Table 7-2. The costs

, eamamed in Table 7-2 include construction costs, sales tax, engineering (15 percent of construction

_ cests) and an allowance for contingencies of 20 percent. The estimated caﬁszmcaan costs total $2.5
million. Detailed cost spreadsheets are contained in Appendix B.

Table 7-2
Estimated Construction Czsis
Preferred A%&emﬁve

Eost Canal  §991,600

- West Canal S $1,482,600
E . Totals $2,474,200

7.3.2  Compensation Caszs

For MVID areas being removed from the District, it was assumed that parcel owners wanlé be paaé
compensation for the costs s::f constructing wells. The proposed camgensaimn would be based on
parcel size. The distribution of parcel size in the raaches that would be removed from the MVID
~ ‘was derived from the MVID assessment roll for those reaches that would be totally abandoned and
from the member survey data for those owners in the remaining reaches who have indicated their -

desire to leave the District.

Tane, 1996 " MVID Water Supply Facility Plan Page 62



A fémmla was developed which would define the amount of money paid to property owners té
compensate for the costs of drilling wells ‘and changing their water supply. © The pmﬁéseé
compenéaﬁan formula is contained in Table 6-1.

Based on the parcel size information, the total cost of compensating those members of the MVID
who will leave the District is estimaed to be $1,345,000.

7 3 3 A::mzal ﬂpermns and Maintenance Costs
The estimated annual O & M cost, to be paid by the MVID members through annual assessments, -
is estimated at $93,200 or approximately $82 per acre (assuming a fwo acre minimum asssssmem},‘
’ If a two acre minimum assessment of $29€)‘is assessed, the annual assessment would be $74 per acre,
The annual cost includes costs for operations, a maintenance and repair fund,‘ahd energy for well
pumping. The annual cost of energy is $7,700 per year, and is based on current irrigated acreagﬁ
in the District. If all 930 acres were irrigated, the energy cost would be $12,500, increasing the
estimated annual cost to $98,000, or appréximatsiy $80 per acre. The annual cost, o be paid
through MVID assessments, is higher than the existing rates of $50/acre but the water delivered will
be cleaner and under pressure, reducing on-farm costs of screening and pumping.

These costs are believed 10 be censervanve estimates, as the costs of operating the new system ceuié
be lower once experience has been gained in its operation. The new system will also require iess
‘oversight as the diversions, spillways and open canals will have been eliminated. Water demands
will be met a.atmiza;&céﬁy through the use of well pumps and equalizing reservoirs at the head of the

systems.

7.4  Operations Program

After cansm&an of the new water supply facility, the MVID will need to operate and maintain thc :
system to ensure its reliability and integrity. To operate and maintain the new system, the MVID
will require employees skilled in electrical and mechanical maintenance and traai;iesﬁoeting and
skilled in operations of pressure gipeﬁng‘ systems. Our recommendations for operations are
~ described in the following paragraphs. | o
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7.4.1 Personnel 7
We recommend that three staff be employed with the following titles and responsibilities: |

fanager/Chief of O & M. This empieye& will be resgensible for managing the O & M activities
and otiaer MVID swaff. The ManageriChief of O & M will plan, organize and supervise the area of
preventative maintenance (PM) and repair of the District water diswribution system. This employee
will: -
L Develop annual budget for O & M.

B Formulate and direct the mzpiamenianon of specific O & M activities such as a PM
pregram

®  Derermine whether it is more cost effective to hire outside contractors o gserform
certain maintenance and monitors their performance.

L Ensure adeguate personnel are avaiiablé to handle emergencies.
B Take water deliv&y orders and schedule deiivéries if necessary.

Since the MVID will be a small District, it will be expected of the Manager will also perform
maintenance activities.

Mamtenm Worker. This empioyee will peﬁarm monitoring, construction, maintenance and
repair work on the system under the snpervzsio:x and assistance of the Manager. This employee will:

L] Read meters and perfgm accounting of water usage.

B Perform scheduled PM on valves, meters, turnouts, pumps and other mechanical
equipment.
B Perform clearing and maintenance on Distict rights-of-way. '

@ Repair or replace system components as reqaired.
Secretary/Bookkeeper. The funcaans of this emplayee will remain the same as they currently are.

Since the District djees not have i:eavy equipment, any excavation or other regmrs that require
equipment will need to be contracted out. R@;}airs to well pumps or repairs to the electrical system
 may also require outside contracting, as the District staff probably would not have those capabilities.

We would recommend that the Diszﬁm} have on-call contractors that can provide those services.

Consideration should be given 1o contracting O & M of the wells and mechanical equipment out to

a single source on an annual basis for a negotiated fee. The new pressurized water suﬁgiy system
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will operate more like 2 municipal water system than the previous gravity flow canal system. There
may be contractors, or even the City of Twisp, who would be qualified to operate a system of this

kind. A wend in the water utility business is to utilize satellite water system operators. These .
operators ma? manage a number of water systszﬁs or a small water system (satellite system) that is
located near their larger water system. That operations arrangement can take advantage of the

resources and training the larger organization may have.

7.4.2 Qpemm;zs
An outline of a suggested egeratzems program is Ixsied below. The specifics of an csgseraﬁans
program should pe prepared as the design and construction of the new system commences.

Water Mvery and Measurement
B Provide turnouts with locking valves and tatalmng meters,
® Provide instantaneous rate and totalizing water meters at each pump station.

#  Record water pumped and deliver on a bi-monthly basis. Compare pumping and
delivery records to check for the possibility of Ieaks or malfuncuamag meters.
Check ééﬁvenss f‘cr over-usage.

& Prepare written procedures and policies regarding delavexy of water and usage during
: both normal epera&&ns and during emergency situations. Q:smbﬁss to all members.

Preveniative M‘aintem

@ Prepare written Preventative Maintenance Program. Incorporate O & M Manual to
be supplied by contractor and engineer at end of construction.

& Prepare system of tracking maintenance actions (called job history records).

7.5  Financial Program
The budgets for the MVID for the period of 1993-1995 are listed in Table 7-3.
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Table 7-3 ,
MVID Operations and Maintenance Costs

| 1993-1995
Revenue $94,637 . $83,128 . s74281
Administrative Costs $29.484 517941 $21.468
Operations Costs S ;
- Salaries and Benefits $39,007 835715 $39,413
- Travel ol se0s 0 w2 $4,300
- Repair and Maintenance/ | $20,111 . $6,603 $8.200
QOutside Contractors R
- Supplies G $902 - $649 $900
- Total $63.925 $47,489 $52,813
Total Costs $93,409 $65430  §74281

~ Table 7-3 splits expenses into two categories; administrative costs and operations costs.
Administrative costs include secretarial wages and expenses, Directors expenses, inéaranse, :
accounting and legal expenses and miscellaneous expenses incurred in the administration of the
District. Total administrative costs have varied from approximately $18,000 to $29,500 the }ast'
three years. £

Gperatmns costs are expenses incurred in the operation a.nd maintenance of District facilities
such as maintenance staff salaries and benefits, sup;}ixes, mﬂeage costs and maintenance and
repair costs. Operations costs have varied from approximately $47,500 to $63,900 in the last
 three years. The total costs of operating the District have vaned frcsm appromately $65 000 1o
$93,000 the last three years.

For the preferred alternative, a saggsstéd Emdgeé has been pfepéred. That budget is listed in
Table 7-4. | | '
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Table 7-4

Proposed Budget for MVID
B ! - Proposed
| Administrative Costs  $20,000
’ rﬁperaﬁons Costs S v | i
| - Salaries and Benefits . $36000
| - Travel and Supplies, Misc  §3,000
- Energy $7,700 |
- Maintenance and Repair Fund - 826,500
| Total Costs $93.200 |

A description of how the costs were derived is contained in Section 5.4. The total costs of operating
the new system will not a?preciabiy decline from the existing system. The primary reason is the
need to fund M & R activities and to develop 2 reserve account to ensure the iéﬁg—tﬁm integrity of
the systezﬁ. The suggested M & R charge appears high at the outset, and may be reduced if the
District accumulates a substantial surplus. We recommend tﬁaﬁt;he District strive for an operating
reserve of $i@€}£€)§ 10 enable the District to fund emergency repairs :

An Qgi%ian that the District may coﬁsider is to utilize the Referendum 38 Pﬁagram to borrow funds
for emergency projects, and regay’ those loans through annual assessments. However, the
Referendum 38 Program may not exist for the life of the irrigation system and the District should

accumulate an operating reserve.

Assessment rates for the reorganized District were calculated by first estimating the number of
parcels and acreage which would remain in the District. If a two-acre minimum assessment is
applied to all parcels less than two acres afier the new system is contracted, the required assessment
rate is estirnated at $82/acre. If the District applies a minimum charge of $200 to parcels less than

two acres, the required assessment rate is estimated at $74/acre.
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The assessment rate is greater than the current rate of $50/acre; but clean, pressurized water will be
supplied 1o users, reducing on-farm cosis of screening and pumping. The water supply will also be

much more reliable.

80 MEMBERSHIP VOTE

Following selection of the preferred alternative by the MVID Board of Dxreetars, a bai}et measure
was prepared and se:zt to the MVID membership to ratify the selection of the alternative. A copy
of the ballot measure is enclosed in A@penéxx G. Enclosed with the ballots was an information
’ packet describing ths preferred alternative, That packet is also enclosed in Appendix G. The ballots
were sent to MVID members on November 15, 1995 with a deadline for reﬁxmmg on November 30,
1995, : :

The results of counting all the ballots received are summarized in Tables 8-1 and §-2. The results
were ’evaluaxaé ina mﬁs&r of different formats: total yes/no votes by acre, yes/no votes by number
 of bailots, yes/no by acreage and reach and yes/no by zip code. The results of the ballot count by
number of ballots and acreage are summarized below in Tables 8-1 and 8-2. “The results shown
include ballots received after November 30, 1995. Vores for approximately 150 acres were received
after that date. ‘Those votes were ihcméed because the ballot was an advisory ballot aﬁé the
additional votes did not agpreciabiy change the percensagé of yes or no votes received. |

Tabile 8-1
Ba;ist Results

LAcrca_ge | 136521 | 21296 | 282 | 1580.99
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Percentages
YesVotes | NoVotes Undecided ;
#ofBaﬁats % | 4% | 2% 14% 1% 1% |
| Acreage 8% | 60% 14% 9% | 02% | 01%

There are 352 membe:rs in :he Dhastrict,
? There are 2276 acres in the District.

The ballot count shéws that 86% (by acreage) of the members who responded to the ballot measure
voted yes for the proposed plan. That represents 60% of the 2276 acres in the District. Fourteen
pement (by acreage) of the members who mspsnded 1o the ballot voted against the proposed plan.

‘That represents nine percent of the total acreage in the District. Sixty-two percent of the ballots
were returmned, which represents 69% of the total acreage in the MVID.

Table 8-3 summarizes the results of the ballot measure by reach. All reaches had a majority vote

-in favor of the ballot measure.

Table 8-3
- Baliot Results by Reach (acres)

Reach E3 om0 ] 23946
| Reach E4A 10058 | 11.04 = 11162
ReachE4B | 60.79 578 | - 66.57 |
| ReacnEs 9142 | 2159 113.01
ReachE6 | 56042 | 3724 26 | o192
| Reach W2 | 3?9.‘1; mn g8 | Nw
ReachW3A | 2779 2 - 2079 |
rReachWBB o ‘5?.92‘7 124 | 69.16
ReachWiC | 8129 wss | - 121.87 |
| Reach W4 91.87 = = 91.87
UnknownReach | 3065 | 3029 176 62.7
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'E‘abie 8-4 siimmarizes the results by zip code. This tabulation was made to compare the response

by members living within and outside the District. Table 8-3 summarizes that calculation. It was

found that of the members living within the District boundaries (in Zip Codes 98814 and 98856), :

1060.11 acres voied ves and 109.01 acres voted no. Of members living outside the District, it was
found that 305.1 acres voted yes and 103.95 acres voted no.

Table 8-4
Ballot Results by Zip Code (acres)

55001 Kalispell, MT = 7.13 i 7.13
80249 | Denver, CO 1.34 - 134

| sas0 | sicuT 2 . 2

| 87501 __ Santa Fe, NM. - 2.91 -- 2.91

| 89905 | Boulder City, NV - 1 - 1
97204 Portland, OR 0.5 = - 0.5
98001 Auburn 30.41 - e 30.41
98020 Edmonds 16.49 -~ = 16.49

| 98021 Bothell o | ose L 587 ¢
98022 Enumclaw 9.5 - e 9.5
93037 - Lynawood = 9.25 = 9.25

| 98045 NorthBend | 6.56 ~ 6.56
98046 | = Lynnwood 6.28 = e 6.28

| 98039 Renton - 14.17 -~ 14.17

98103 Seartle 14.83 - - 14.83

98107 Seattle 7.67 5 - 1267 |

| 98111 Seattle 1 i 1

08113 | Seaule - 9.83 083
98177 Seattle 1.36 - a 136
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Table 8-4 Continued

98203 Everet | 533 | - . 533 |
98208 _Everett 702 | - | - | 70
98223 |  Adlington 561 | - - | se
98226 | Bellingham | 1645 | - - 1645
08247 | Eveson | 1036 | - 1036 |
98249 |  Freeland | 525 . 525
98257 |  LaConner 213 | 1895 - 21.08 |
98258 | Lake Stevens 1.41 « b

| 98264 Lynden a4 e e 14
98270 | Marysville 791 | - -~ | 19
08273 | MiVemon | 2014 | -~ | - | 2014
98277 OakHarbor | 008 | 1124 | - 1222

| om284 | searo Woolley | 105 = ~ | 105 §
98290 |  Snohomish | 47 Lo = 1 oay

g 98294 Sulan 5 . o]
98310 |  Bremerton 1316 | - oo |1sae
08366 | PortOrchard | 484 | - = 484 |
08504 |  Olympia | 1132 . - 11.32

[ 98801 | Wenawchee | 4.53 . 4,53
98814 Caton | 31913 | 9.8 = |z |

i 08817 |  Seamle | 2535 2 o ] ogeas
93328 ‘| Walags WA | 341 o Lol

| oss40 | oOkamogmn | 2708 | 112 | - | 282

| ossas |  Paerss | 658 - . 658 |

| ossse | Twisp 74098 | 9013 | 8 | 8409 |
98862 Winthrop 10.45 = L6 22 |
98001 |  Yakima | - | 23 ool o
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Table &4 Continued

\ ZipCode | ciy | Ye | No | Undecided | Total |
99113 | GrandCoulee | - | 125 - 12.5
99336 Kennewick _ - - 26 26

Table 8-5

| | Ye | No | Undecided | Tota

Outside District | 305.1 103.95 2.02 411.07

Inside District | 1060.11 | 109.01 0.8 1169.92
9.0 SEPA PROCESS

Results of those Inside and Outside the Disirict

A SEPA Checklist was wepéréé for adoption and implementation of this Plan. The MVID reviewed
the checklist and, as lead agency, issued a Derermination of Non-Significance (DNS) in accordance
with WAC 197-11-340. The DNS was issued on February 23, 1996, with a comment period
extending to March 15, 1996. A notice of Environmental Determination was published in the
Methow Valley News on February 29, 1996. A copy of the SEPA checklist and DNS is enclosed
in Appendix H. :

The SEPA Checklist and DNS was aiso distributed to the following agencies and tribes:

. Department of Ecology (SEPA Clearing House)
. Department of Fish and Wildlife ‘
. V8. Army Corps of Engineers
. U.S. Fish and Wildlife Service
s 1.S. Forest Service - ‘ ,
. Natural Resources Conservation Service
s Colville Indian Nation
. Yakama Indian Nation
. Okanogan County Commissioners
MVID Water Supply Facility Plan Page 72
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. - Okanogan County Council for Economic Development |
¢ North Central Washington Resource Conservation and Development Council

Copies of the letters sent to those agencies are enclosed in Appendix H. A number of comment
letters were received by the MVID in response to the DNS. Copies of those letters are enclosed in
Append&x H. The comment letiers were reviewed and the comments summarized. A sesptmse: o
3 those comments was prepared and is enclosed in Appendix H. S

After the MVID reviewed the éemmenis and prepared responses, the Board of Directors decided Le
retain the DNS for adoption and implementation of this Plan. ‘
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16.0 SUMMARY , e
The following conclusions and recommendations were made in this Warer Supply Facility Plan.

The existing MVID canal system contains many areas of high operational risk. It
appears that most of the existing canal system should be replaced to allow the MVID
to operate a safe and efficient irrigation water supply system.

The MVID diverts an average of 41 cfs from the Methow River for the East Canal
and 26 cfs from the Twisp River for the West Canal, for a total of 67 ¢fs. The
existing irrigation demand, assuming a 70 percent field application efficiency, is
approximately 13.5 cfs. The overall conveyance system efﬁcxeﬁcy, including
seepage and spills, is estimated to be 20 percent.

Tbe MVID West Canal diversions represent an estimated 31 percent of average

Twisp River streamflows in September, and 50 percent of dry year streamflows in
September. The East Canal diversions represent an estimated 14 percent of average
Methow River flows in September and 20 percent of dry year streamflows in
September. : '

The Department of Ecology and the MVID Board of Directors established goals for
completion of this Plan. Those goals included developing an improved, reliable

* system serving members who desire water service, promote water conservation,

increase in-stream flows for fisheries, avoid increased assessments, prevent
disruptions to irrigation practices, preserve the landscape and aesthetics of the valley -
and avert the possibility of a lawsuit brought by the Yakama Indian Nation who will
try to force reduced irrigation diversions. :

An opinion survey was mailed to all MVID members to gain an understanding of
which members want to remain in the District and to determine which canal reaches
could remain within the District and which could be abandoned. A total of 173
members representing 65 percent of the acreage in the MVID responded. The results
of that survey led to the formulation of a water supply alternative which would
supply water to areas that desire to remain in the District. This water supply
alternative was selected by the MVID Board as the preferred plan in their August
1, 1995 meeting. ‘

The preferred plan consists of replacing the existing canal system with pressure pipe
systems fed by groundwater wells. The groundwater wells would be located along
the Twisp River in Twisp, the Methow River in Twisp and the Methow River near

“Alder Cresk. The East Canal service area would extend from Twisp to

approximately one mile downstream of Loup Spill. The West Canal service area
would extend from Twisp to one-half mile downstream of Roach Spill and from
Alder Creek to the End Spill. The remainder of the current MVID service area
would no longer be in the District. The MVID service area would be reduceé in sxze

- from 2,276 acres to approximately 930 acres.
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The groundwater supply for the MVID would be developed adjacent to the Methow

and Twisp Rivers and would withdraw groundwater from the alluvial aguifers in
close continuity with the rivers. The current diversions would be abandoned and

‘removed. Additional wells would need to be constructed to supply water 10  parcels
that would no longer be in the ﬁlstﬂct '

The total peak demand, and diversion from zhe Methow and Twisp Rivers, is
estimated to be 17.6 cfs for the reduced MVID service area. Instream flows will
increase in both rivers, resulting in significant increases in fisheries habitat
availability. In addition to crop irrigation requirements, 1.3 cfs of the 17.6 cfs peak
demand will be allocated to irrigate and preserve stands of trees along the canal
right-of-way where the new pipeline wxil be located.

The estzmated construction costs of the mfersed alternative is $2.5 million. Aﬁether
$1.35 million is proposed as compensation to MVID members who would leave the
District. The money is t¢ compensate for the costs of drilling a private water supply
well to serve their own property. Money for construction of the preferred aliemative
will come from Referendum 38 funds and from other agencies. The MVID is not
proposing to provide canstmctmﬂ funding.

The esszmatec} annual O & M cests of operating the new system is $74 per acre,
assurning a two-acre minimum assessment of $200. The assessment will include
contributions for accumulating a reserve fund, to be used to properly fund
maintenance a:zd preserve the integrity of the system. :

A vote of the MVID membershxp was solicited to ratify the preferred alternative.

The preferred altemative was ratified with an 86% "yes" vote, representing 60% of

the acre&ge within %he District.

A SEPA Checklist was pzegated, and a Determination of Non-Significance issued
for adoption of this plan and construction of the preferred alternative. Comments
were received on the DNS and a response to those comments was prepared. It was
decided by the District to retain the DNS and proceed with the implementation of
this Plan.

 Respectfully Submitted,

MONTGOMERY WATER GROUP, INC.

TCllis

g : i i ! C’g{‘g E
- Robert A. Montgomer§, P.E. &

Principal Engineer
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