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Under provisions of the Small Reclamation Projects Act (Public Law 84-984, as amended), Douglas County has
spplied to the Bureau of Reclamation for a Federal loan to develop a dam, reservoir, and related facilities at
the Milltown Hill site on Elk Creek.

This Environmental Impact Statement addresses the construction and operation of the proposed Milltown Hill
Project. The project consists of a 186-foot high dam and 24,143-acre foot reservoir on Elk Creek which would
provide regulated flows of water for irrigation of up to 4,661 acres of arable land, storage and distribution
of water to the cities of Drain and Yoncalla and the community of Rice Hill, allow municipal expansion and
industrial diversification, provide a reliable source of water for rural domestic use, provide opportunities
to improve fish and wildlife habitat, improve water quality, and provide new water-related recreational
facilities. It would also provide limited flood control in and near the city of Drain, and provide the
opportunity to secure 767 additional acres of habitat for the Columbian white-tailed deer as a project
mitigation measure. A portion of the stored water would be released directly into ELk Creek to enhance water
quality and anadromous fish habitat, and to meet the out-of-stream needs of municipal, industrial, and
agricultural users. The remainder of the stored water would be released into a pipeline distribution system
which would improve municipal, industrial and irrigation water supplies to Scotts Valley and Yoncalla Valley,
and provide an additional water supply for rural domestic use in these areas.

The draft environmental impact statement was filed with the Environmental Protection Agency and made available
to the public on December 11, 1991 (DES 91-33). The draft statement was also used to .obtain public review and
comment on wetlands. protection (Executive Order 11990) and floodplain management (Executive Order 11988).

_ The final environmental .impact statement incorporates updates in impact and economic analyses and presents the
,results of agency and public review of the draft environmental impact statement. Based on that review, it has
been determined that (1) no significant changes are required in the proposed project and (2) the analyses
presented in the.draft environmental impact statement remain valid as updated in the final statement.

Federal decision on the proposed project will not be made until at least 30 days after this final environmental
statement has been filed with the Environmental Protection Agency and-the "Notice of Availability" has appeared
in the Federal Register. During that 30-day period, written comments on the content of the final environmental
impact statement will be accepted at the address shown below. These comments will be considered in the Federal
decision process.

For further information regarding the processing or content of this document, contact:
Regional Environmental Officer
U.S. Bureau of Reclamation
Box 043 550 West Fort Street
Boise, ldaho 83724

(208) 334-9442

Statement Number: - FES 92-19

Filing Date: August 14, 1992
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ose

The purpose of the Milltown Hill Project, a 24, 143 acre-foot
reservoir and pipeline distribution system 19.6 m11es long in the
Elk Creek subbasin (Umpqua River Basin) of western Oregon (Figure
S-1), is to fulfill a portion of the existing and projected needs
of urban and rural water users. The progect would: _ '

- @ Provide 1ncreased water suppl1es durlng the grow1ng
season through an irrigation system, to provide a full
supply of irrigation water for up to 2,601 acres of
arable land in Yoncalla and Scotts Valley, and allow
pumping of water directly from Elk Creek to provide a
full supply up to an additional 1,163 acres of arable
lands along Elk Creek. A supplemental supply would be
provided to 897 acres.

o Provide for the storage and distribution of water to the
cities of Yoncalla and Drain and the community of Rice
Hill, allowing for municipal expansion and industrial
diversification.

o Provide a reliable source of water for rural domestic use
in the areas served by the pipeline system.

° Provide opportunities to improve fish and wildlife
habitat.
o Improve water quality in Elk Creek and Yoncalla Creek.
@  Provide new water-related recreational facilities.
° Provide limited flood control, in and near the city of
Drain.
Need

Historically, Douglas County has relied on the forest products
industry to be its main economic contributor. Timber receipts
account for 70 percent of the County’s revenue. In recent decades
the forest products industry has been subject to unpredictable
supplies and markets for its products. This condition results in
seasonal and sometimes protracted unemployment, which in turn
causes significant losses of revenue for the County. When such
conditions exist, the County is unable to provide continuing

optimal services to its residents. Douglas County has, for
decades, searched for means to diversify its industrial base in the
hope of stabilizing its economy. In 1985, the Bureau of

F:Summary S-1
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Reclamation and the Douglas County Water Resources Survey initiated
the Northern Douglas County Cooperative Water Resources Study to
find solutions to the resource needs in the Elk Creek subbasin.

The primary socio-economic problem in the Elk Creek subbasin
is the 1lack of opportunities for industrial "growth and
diversification. This problem has been on-going for decades. The
area has historically been dependent on one industry, the forest
products industry. The privately-owned, old growth timber base
supplying the resource for the industry has been almost completely
depleted after forty to fifty years of harvesting. Changes in wood -
processing techniques, competition for government-owned ‘timber,
high stumpage and processing costs, and unpredictable markets have
forced most processing plants in the Elk Creek subbasin out of
business. The future of this industry remains uncertain,
especially since recent region-wide controversy has been generated
over the future management of old-growth forests and the protection
of the northern spotted owl, a federally designated threatened
species.

The tourist industry, an important economic factor in Douglas
County, is not a viable income producing alternative in the Elk
Creek subbasin. There are no destination resorts to attract
tourists and water-related recreational opportunities are not
available in the Elk Creek subbasin. There are no federal or state
parks.

The economy of the area is not 1likely to improve unless
opportunities are made available for industrial diversification.
The Milltown Hill Project presents one opportunity. The key to
industrial and economic diversity is the availability of water.
Cooperative investigations between Douglas County and the Bureau of
.Reclamation have found that the area suffers from the lack of year-
‘round supplies of quality water for municipal, industrial and
irrigation use. Lack of water has inhibited economic growth in the
Elk Creek subbasin. Construction and operation of the Milltown
Hill project would store and supply the necessary amounts of water
for municipal growth, industrial diversification, and improved
agricultural development. The project would improve anadromous
fish habitat, water-related recreational activities, and provide
some flood control. Water quality would also be improved.

As a result of the findings of these studies, Douglas County
applied to the Bureau of Reclamation for a loan under the Small
Reclamation Projects Act (SRPA) (P.L. 84-984) to construct and
operate the Milltown Hill Project. This action was taken in May,
1991.

F:Summary S-2



r jves Considere u o] a t

Both structural and non-structural alternatives for
alleviating water shortages were investigated. Selection of
alternatives to be investigated was based, primarily, on the
criteria of water availability and yield water needs of
agricultural and urban areas, environmental impacts, cost-
effectiveness, and acceptability to the public.

Storage sites investigated on tributaries of Elk Creek and on
Elk Creek mainstem are summarized in Table S-1 and are shown in
Figure S-2. Other structural alternatives con51dered were. .
interbasin transfer of water and ground water pumping. Non- -
structural alternatives considered were purchase of irrigation
water and conservation. These latter alternatives were discarded
because it would be counter to the proposed diversification of a
water-use employment base, costs were prohibitive or water yield
was not sufficient. In addition, active conservation programs are
in effect in both Drain and Yoncalla, and additional reasonable
measures would not significantly affect water use.

efe ed t iv

Project Features

The preferred alternative, the Milltown Hill Project, would
meet all of the municipal and industrial water needs through the
year 2030, and perhaps beyond. Instream habitat needs for
anadromous fish would be enhanced between the dam and the mouth of
Elk Creek. -Livestock would be fenced from riparian areas needing
improvement. Gravel would be deposited in Elk Creek to improve
" spawning conditions. Locations of these areas needing improvement
have been tentatively identified (Fish and Wildlife Coordination
Act Report, USFWS, Aug 17, 1990). ‘The irrigation component
provides for irrigation of some new lands and supplemental needs.
It would not provide enough water to develop all arable lands.
However, owner interest surveys show that the preferred alternative
would 1likely meet the water needs of the majority of those
interested in irrigation. The preferred alternative would provide
a reduction in flood levels in the city of Drain.

The preferred alternative would consist of a 24,143 acre-foot
reservoir at river mile 39.4 on Elk Creek. A 186 foot-high dam
(structural height) would inundate 681 acres of land at the 775
foot mean sea level (msl) elevation at normal full pool. The
reservoir would inundate about 4 1/2 miles of Elk Creek and 2 miles
of tributaries (Figures S-2 and S-3).

The total storage capacity of 24,143 acre-feet would be
allocated among its principal uses. The allocation includes 937,

F:Summary S-3



Table S-1.

Structural

and Non-structural Alternatives

Investigated.

ALTERNATIVES

1. structural

A. Sites Located on
Elk Creek Tributaries

Billy Creek
Adams Creek

Wise Creek )
Shoestring Valley
(Walker Creek)

B. Sites Located on
Elk Creek Mainstem

Drain (McClintock)

Scotts Valley
(Elk Creek)

Yoncalla Single
Purpose

Site 2
Site 4 -
Site 6
s%te 8
Site 10

Site 12
(Preferred Alternative)

Site 14

Site 16

c. Other Structural
Interbasin Transfer

Ground Water Pumping

2. Non-Structural
Purchase of irrigation

Conservation

FINDINGS

-Insufficient water yield
-High costs of pumping water to service area in Scotts
Valley and Yoncalla Valley.

-Small yield .
-Geological conditions would provide for a reservoir of only
2,000 acre-feet; not adequate for service area needs.

-Inadequate yield. .
-Slide potential on both abutments.

-Yield of only 12,500 acre-feet.
-Larger reservoir would be cost prohibitive.

-Would inundate Scotts Valley service area.

-Prohibitive costs of 1-5 relocation.

-Loss of Scotts Valley service area.

-High cost of pumping to service areas in Yoncalla Valley.

-Would inundate Scotts Valley service area.

-Would inundate I-5.

-Loss of Scotts Valley service area.

-High cost of pumping to Yoncalla Valley service area.
-High cost of 1-5 relocation

-Unacceptable to local Douglas County Water Resources
Management. Plan and the Oregon Water Resources Commission’s

Basin Program Statement. Would serve the needs of Yoncalla
Valley only.

-Inadequate reservoir capacity.
-lnadequate reservoir capacity.
-Geologically inadequate.
-Geologically inadequate.
-Geologically inadequate.

-Meets all needs of service areas. Geologically acceptable

-Geologically inadequate.

-Geologically inadequate, working room for dam
construction not adequate.

-Institutional constraints.
- Inadequate water supply.

-Inadequate water supply.
-High pumping costs.

-Counter to diversification of water employment base.
-Would apply to Drain only because Yoncalla would have no
source.

-Active Conservation programs are in effect.
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9,654, and 7,737 acre feet, respectively for municipal and
industrial development, irrigation releases, and for anadromous
fish and water temperature control. The latter two features would
provide for improved spawning conditions. Other project facilities
would include a microwave tower for remote project operation,
recreation facilities, and an 19.6 mile water distribution
(pipeline) system (Figure S-4). The pipeline distribution system
would allow for a full supply of irrigation water for 2,601 acres
in Yoncalla Valley and Scotts Valley. An additional 1,163 acres

along Elk Creek would also.receive a full ‘supply by pumping -

directly from Elk Creek. ' Additionally, 897 acres would receive a
supplemental supply by the pipeline or direct pumping. Other-
project activities would include road relocation (4 miles), a new
1 mile road to the base of the dam, relocation of utilities, and
drainage facilities on project lands as needed.

Project Functions

The project would serve the following functions:

® Anadromous Fisheries

The project would store water during high flow periods in late
fall, winter, and early spring to meet downstream needs during the
irrigation season (April 1- October 30) and for anadromous fish
habitat enhancement. Releases would be made for the purposes of
municipal and industrial water supply and fish enhancement
throughout the year. Irrigation releases would be made during the
1rr1gatlon season only.

Storage of up to 7,737 acre-feet of water would be reserved to
‘enhance fisheries resources. The actual quantity of water would
depend on water year and downstream demands. This water would be
used to augment instream flows and provide cooling water to
maintain water temperatures within an acceptable range for
fisheries resources during summer and fall months. During these
months, water temperatures are normally above 65-75 degrees (F) in
most portions of Elk Creek. Releases of water at the dam would
increase flows in the mainstem during the naturally low flow period
of summer and early fall. With control over the temperature of the
released water, the cooler water and increased flows would
substantially improve rearing habitat for anadromous fish in the
mainstem of Elk Creek below the dam. In addition, the Yoncalla
Valley pipeline would be used to deliver additional water to the
lower 2.5 miles of Yoncalla Creek for stream flow enhancement
during the same low flow period. Although irrigation return flows
are anticipated, they were not included in the storage reserved for
anadromous fish.

F:Summary S-4
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Stored releases for fish enhancement could be protected from
appropriation by an instream water right. The Oregon Department of
Fish and Wildlife would apply for an instream water right from the
Water Resources Department. Log or gabion structures would be
placed across Elk Creek in certain areas to trap .gravels for
spawning purposes. Due to the lack of natural gravel recruitment,
additional gravel would be placed along with the gravel holding
structures. Approximately 8,000 square feet of gravel will be
placed between river miles 39.4 and 34.4, 33,000 square feet
between river miles 34.4 and the mouth, and 4,000 square feet of
gravel in the lowest reaches of Adams and Yoncalla .Creeks. All.
gravel placements would be one foot.in depth.

The potential problem of fish passage at Cunningham Dam would
be evaluated by conducting fisheries surveys during the migratory
period for anadromous fish.

The project would include measures to improve between 1 and 2
miles of riparian habitat along Elk Creek below the dam. Areas in
need of habitat improvement are also located between Scotts Valley
and Boswell Springs and in the Putnam Valley area. Improvements
would include vegetative plantings and fencing to protect the
existing and improved riparian areas from livestock grazing.

® Water Quality

Water quality is generally good in Elk Creek except during
summer months (June through October) when flows are less than 5 cfs
and frequently at 0 cfs. Low flows cause temperature and dissolved
oxygen problems. Treated domestic waste discharge from communities
further exacerbates these problems. The project would increase
.summer flows to 30 to 40 cfs at Boswell Springs (river mile 26.5)
to dilute waste discharges in Yoncalla and Elk Creeks.

® Municipal and Igdusgria;-ﬂgger

_ The present limited water supply for Yoncalla and Drain would
be supplemented and sufficient until about the year 2030. The Rice
Hill area, which suffers from degraded ground water from petroleum
spills and has no surface water supply, would have access to the
pipeline to allow purchase of water. The pipeline would also have
fire hydrant turn-outs along its length to provide a source of
water for fire suppression activities.

[ ural Domestic Wate

The pipeline would provide the opportunity for rural
homeowners to tap into a reliable, safe water supply. Treatment
would be required by users.

F:Summary S-5



e Irrigation

There are about 7,377 acres of arable lands in the project
service area. Presently, about 1,533 acres are irrigated, but
irrigation is frequently curtailed during summer months due to lack
of water. About 897 acres of the 1,533 acres require supplemental
supplies. The project would allow a full irrigation supply for
about 2,601 acres by the pipeline distribution system and 1,163
acres by pumping directly from Elk Creek totaling 3,764 acres.
Those 1lands not receiving .sufficient . water at this time
(approximately 897 acres) would receive a supplemental supply.

] lood Control

Floods frequently occur in Elk Creek. Approximately $205,000
of average annual flood damage occurs in or near the City of Drain.
The project would decrease the flood elevation by about 1 foot in
Drain which would reduce flood damages to about 1/3 of present
levels.

® Recreation

Two recreation facilities would be constructed on the shores
of Milltown Hill Reservoir. These facilities would allow public
parking and access to the shoreline and to the lake for sightseers,
picnickers, recreational boaters, and fishing. An estimated 53,000
recreational use-days per year are predicted.

[ ] Addition of a Reservoir Fish Program

Several actions would be taken to ensure good habitat for
reservoir fish. These actions include leaving timber standing on
about 90 acres on the Walker Creek arm of the reservoir and in the
northern portion of the reservoir. Timber would also be left
standing south of the County Road #8 causeway. Brush piles would
be left in the central pool area. 1In addition, brush piles, tree
stumps, and other woody debris would be placed in the main pool
area and south of the County Road #8 causeway. Emergent vegetation
would be planted in the southern end of the reservoir for habitat
enhancement. Although these actions would benefit fisheries
resources, shoreline spawners may be adversely affected by
drawdowns in the reservoir pool during irrigation season.

F:Summary S-6



Mitigation of Project Impacts

o itigatio Wi e ts in the Reservoi rea

The project would include several actions taken in the
reservoir area to mitigate wildlife and wildlife habitat losses.
These actions would include measures for both terrestrial and
aquatic wildlife. : -

The County proposes ‘to acquire and manage approximately 200
acres of land adjacent to the southern end- of the reservoir area
for terrestrial wildlife mitigation. These lands would be
protected and managed to increase wildlife habitat, but would not
involve measures which would require intensive operation and
maintenance. Improvements would include the cessation of livestock
grazing to allow recovery of native plants. The area is currently
fenced. Vegetative plantings of mast producing plants would be
made along field edges and fence rows to form a buffer, provide
cover, and produce food. Snags would be developed in coniferous
stands, by providing nest boxes and platforms, to improve nesting
habitat for several bird species.

An additional 50 acres of snags and nest box development would
occur on lands in the takeline area. This would include wood duck
boxes on the Walker Creek arm of the reservoir. Goose nests and
osprey platforms would be constructed in several areas.

e Mitigation of Loss of Black-tailed Deer and Turkey Habitat

. Habitat would be secured off-site to compensate for loss of
681 acres of black-tailed deer and turkey habitat which would be
occupied by the reservoir. The County would secure 767 acres of
habitat for the Federal endangered Columbian white-tailed deer.
The 767 acres would be a portion of the 5,500 acres of white-tailed
deer habitat. that is necessary to secure to delist the species so
‘that the species can be managed. About 2,000 acres of secured
habitat currently exists within Federal, County, and State lands.

® Mitigation of Impacts to Wetlands in the Reservoir Area

Douglas County proposes the development of about 23 acres of
permanent, shallow-water wetlands at the upstream end of the
reservoir south of the County Road #8 causeway. These wetlands
would be formed by scooping out shallow depressions in flat areas
that would normally be dewatered during summer drawdown. The
excavated material would be used to create low berms adjacent to
the shallows. The berms would be treated to protect them from
erosion and would be planted with herbaceous and woody vegetation
tolerant to inundation. These wetlands would survive projected

F:Summary S-7



drawdown conditions.

Wetlands in the irrigation service area would be protected
from agricultural development. Douglas County would notify
landowners of the location of wetlands. No project drainage or
change in agricultural practices would occur to negatively affect
jurisdictional wetlands at the time the water service contract is
negotiated. This would be enforced by Douglas County with a
wetland protective clause in the water service contract between the
County and individual water user. .

The purchase of a 3-acre log bond that was discuésed'in'thé' -

DEIS for the project would not be part of the project as planned.
A decision to remove the log pond from the project was made after
further investigation by Douglas County determined that water
quality in the log pond was not as anticipated based on prior
conversations, and that a considerable clean-up liability may be
incurred if the pond was part of the project. This decision to
remove the log pond from the project does not deter Douglas
County’s desire to use the log pond for development of a
recreational and wildlife facility, but it is in Douglas County’s
best interest to pursue it separately from the Milltown Hill
Project. Also, there may be additional funding sources available
(for clean-up) if the log pond is not part of the project.

® Mitigation of Impacts to the Transportation System

The existing County roads would be re-aligned and improved
near the proposed reservoir. This would result in a safer
transportation system in the vicinity and between Interstate-5 and
Oakland via County Road #7.

® Mitigation . acts Cultural Resources

A site protection and mitigation plan would be developed and
presented to the State Historic Preservation Office (SHPO) and the
Advisory Council on Historic Preservation (Council) for review and
approval. A Memorandum of Agreement (MOA) for impact mitigation
actions would be signed by Reclamation, Douglas County, the SHPO,
and the Council. Native American tribes would be consulted
regarding treatment of human remains and other objects, consistent
with requirements in the Native American Graves Protection and
Repatriation Act of 1990. If a standing structure was determined
eligible to the Register, means to preserve the structure would be
sought. If preservation was not feasible, its historic and/or
architectural characteristics would be documented. These actions
would also be addressed in the site protection and mitigation plan
and the MOA described above.
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Aff vironment and vironmenta onsequences e

Preferred Alternative

General Vicinity

The proposed Milltown Hill project dam site is located on Elk
Creek at river mile 39.4 and is in the SW 1/4 SE 1/4 Section 4,
T.23S., R.4W., W.M. Elk .Creek originates in the Calapooya
Mountains approximately 7 miles southeast of the damsite, and flows

westward for approximately 47 miles across northern Douglas County - .

to its confluence with the Umpqua River at Elkton. The Elk Creek
subbasin covers 290 square miles, while the watershed for the dam
would encompass 30.7 square miles.

Climate

Approximately 85 percent of the 48 to 54 inches of
precipitation in the Elk Creek subbasin occurs between November and
April. only 15 percent occurs between May and October.
Precipitation is primarily in the form of rainfall rather than
snowfall because of the relatively low elevation. Summers are
warm, frequently approaching 90 to 100°F.

Water Ouantity and Quality
The mean annual discharge of Elk Creek at Drain, located 12
miles downstream from the damsite, is 209 cfs. Low flows,

frequently reaching 0 cfs, occur typically from June through
October, which reflects the lack of precipitation during this
period. The high flow record at Drain is 19,000 cfs. Zero flows
have been recorded.

Water quality in Elk Creek is generally high. It is within
the ‘allowable limits specified in Oregon Drinking Water Standards.
Water temperatures in Elk Creek usually reach high levels during
the summer months, thereby reducing the habitat of 3juvenile
anadromous fish. Construction of the dam and other project
facilities would cause temporary turbidity in Elk Creek. The
impacts would be minor and short-lived. Soil erosion control
efforts would be required during construction. Waters in the
reservoir pool may have increased turbidity, reduced dissolved
oxygen, and increase nutrient levels for several years. The fixed
cone valve would aerate the water, increasing dissolved oxygen
content of discharged reservoir water. However, water temperatures
in the reservoir would be significantly lower during the summer
months, thereby benefiting aquatic fauna downstream. There is some
concern about the potential for natural occurrences of mercury in
the proposed reservoir. Mercury levels would be monitored by
Douglas County.
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Released water would be well aerated and cool, providing for
enhanced habitat for fish downstream from the dam. The multiple-
level intake on the outlet works would allow selection of discharge
water at various levels permitting control of turbidity,
temperature and dissolved oxygen in Elk Creek below the dam.
Irrigation flow returns would return to surface waters mostly
through the ground water rather than through surface flows,
resulting in low levels of turbidity and low water temperatures,
with some increase in dlssolved constltuents. .

- Supplies of ground water in the Elk Creek subbasin are -
limited, and appear adequate to supply only individual rural °
domestic needs. The cities of Yoncalla and Drain and irrigated
farmlands are dependent upon surface water supplies.

Stream flows in Elk Creek during the months of July through
October frequently do not meet current water demands. Junior water
right holders usually have their withdrawals limited or stopped,
while holders of older water rights may have their withdrawals
curtailed during the summer months. Future demands for surface
water will undoubtedly increase, making water shortages more
critical. The 24,143 acre-foot capacity of the proposed reservoir
would meet existing and projected irrigation and municipal and
industrial needs. Approximately 7,737 acre-feet would be allocated
for stream flow enhancement for fisheries resources, 937 acre-feet
for municipal and industrial users, and 9,654 acre-feet for
irrigation needs.

Communities which would benefit from the project’s water are
Yoncalla and Drain, having populations of 790 and 1,070
respectively. The small community of Rice Hill, which obtains its
water from ground water supplies, would also benefit from
availability of a pipeline supply.

Approximately, 4,661 of the 7,377 acres of arable lands in the
service area would benefit from the project.

Storage would reduce flood damage in the Drain area to about
1/3 of its present level.

Geology and Soils

Geologic and seismic investigations indicate the project site
is suitable for construction of the dam. Soils in the reservoir
area are composed of alluvial deposits of silt, sand and gravel.
The potential for erosion is moderate. cOnstructlon of the project
would cause short-term soil erosion in the reservoir inundation
area. Erosion control measures would minimize siltation in Elk
Creek.
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Air Quality and Noise

An on-site quarry, located above the 775 normal full pool
level, would be used to provide all rock needs for the project. Aan
alternative source is the existing Hobart Quarry, located about 1.7
miles east of County Road #8. Construction activities would cause
localized, temporary lowering of air quality in the project area.
Contractors would be required to comply with applicable federal and
state air quality regulations, to keep air quality impacts at
minimum levels. S o

Construction noise would exceed the present ambient low noise
levels. Construction noise 1levels would affect a few 1local
residents during daylight hours. Motorboats would be the primary
sources of noise during project operation. This can be expected at
a water storage project.

Visual OQuality

Visual quality of the project area (reservoir and dam site)
would be altered considerably. The present low-use pastoral
setting in upper Elk Creek valley would be changed to a high-use
water-oriented recreation area. Reactions of local residents to
such change would probably vary, depending upon personal tolerance
to change. The visual quality of the reservoir area would decrease
during the drawdown period, as increased barren shorelines became
more noticeable. There are no primitive areas, natural areas, or
areas of critical environmental concern in or near the project
area. _

Land Use

Project implementation would require 1,192 acres of land.
Approximately 681 acres would be inundated and the remaining 512
acres would be used for other project facilities, such as wildlife
habitat areas, recreation sites, new roads and road causeways,
realigned roads, a microwave tower, and the quarry. An additional
767 acres of mitigation would be acquired for white-tailed deer
habitat.

There are approximately 115 acres of prime farmlands in the
reservoir area that would be flooded. No unique farmlands have
been identified in either the reservoir area or on the lands
suitable for irrigation. Approximately 364 acres of commercial
timberlands would be lost to the project.

Approximately 31 acres of wetlands in the reservoir area would

be inundated. The project would provide for the development of new
wetland areas in the upper reservoir area.
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The project would not alter existing land-use patterns in the
irrigated areas, however secondary impacts could occur in the
watershed, such as modification of timber harvest activities to
assure visual quality and quality of the stored water.

Threatened and Endangered Species

The Fish and Wildlife Service has identified Columbian white-
tailed deer, bald eagle, peregrine falcon, and northern spotted owl
as listed species that may occur in the area of the proposed

project. There are no known federal or state listed threatened or .

endangered plants in the project area. A survey was made to
determine if the threatened northern spotted owl exists on or near
the project area. No owls were located in the area 1.2 miles from
the damsite. Section 7 Consultation with the Fish and Wildlife
Service, as required under the Endangered Species Act, was
undertaken for the Columbian white-tailed deer, bald eagle,
peregrine falcon, and northern spotted owl. A revised biological
assessment of all threatened and endangered species was prepared
and submitted to the Fish and Wildlife Service. The Fish and
Wildlife Service concurred that no adverse impacts would 11ke1y
occur to threatened or endangered species.

Wildlife Resources

The Elk Creek subbasin supports a variety of big-game animals,
such as Roosevelt elk , black-tailed deer and black bears. Non-
game mammals and furbearers are known to exist in the project area.
Population levels are unknown. The project would inundate 681
acres of habitat presently available for wildlife. This loss of
-habitat would be mitigated by securing suitable habitat for the-
Columbian white-tailed deer and the black-tailed deer in areas
south of the project known to be white-tailed deer habitat. An
additional 200 acres of land would be secured immediately south of
the reservoir as additional wildlife habitat. The upper reaches of
the reservoir would be developed into potholes, creating additional
wetlands and wildlife habitat.:

The reservoir would provide new habitat for waterfowl and
birds of prey, such as the osprey and bald eagle. The reservoir
would be stocked with flsh providing a source of food for these
birds of prey.

The reservoir would create an influx of recreationists. This

increase in people would result in a minor amount of harassment to
wildlife.
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ec io

The two recreational facilities on the reservoir would provide
up to 53,000 day-use visits annually plus some increase in
waterfowl hunting.

is esource

The four and a half miles of Elk Creek.and tributaries to be
flooded by the reservoir is existing habitat for anadromous fish -
and resident trout. The resident trout would continué to live and
‘spawn in the upper 1 1/2 miles of Elk Creek above the normal full
pool at 775 msl. Although the habitat would be lost, it would be
more than offset by fisheries enhancement through project improved,
colder instream flows in 39.4 miles of Elk Creek below the dam.
Additional fish habitat improvement would be provided by depositing
gravels and woody debris in selected sections of lower Elk Creek
and a few of its tributaries.

Enhancement actions would provide increases in escapement for
fall chinook (1,200), winter steelhead (950), coho (1,350), and
sea-run cutthroat (1,000). Resident fish populations upstream from
the dam and reservoir would be minimally adversely affected by
project operation. The reservoir would be stocked with either
warm-water fish or trout.

Cultural Resources

Excavations of several known archeological sites and several
possible other sites would be accomplished before project
_construction activities are authorized. Appropriate federal and
state agencies would be consulted to determine site significance
and to develop site preservation or recovery plans.

Socio-economic Conditions

Approximately 10 households, including 26 residents living in
the proposed reservoir area, would require relocation. The
resident relocation program would be conducted in accordance with
the Uniform Relocation Assistance and Real Properties Acquisition
Policies Act of 1970. Douglas County would negotiate property
compensations with the residents at the earliest possible date, and
provide assistance to those seeking relocation in the area.

The influx of construction workers would not significantly
impact police and fire protection services, hospital service,
schools, transportation, or housing. Most construction workers are
expected to be workers presently residing in the County. Imported
workers are expected to commute from Roseburg or nearby towns.
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These cities are capable of providing all the services needed by
the construction work force. During the 3-year construction
period, on-site contractors and Government employees would generate
over $12,500,000 of wages.

Operation of the project would have an increasingly favorable
impact on the 1local socio-economic conditions in the Elk Creek
subbasin. The provision of year-long adequate supplies of water
would provide the impetus for a few new and diversified industries
in the Elk Creek subbasin. A gradual increase in the productivity
of farmlands in the service areas would occur as lands become
- irrigated and reach their potential productivity levels. e

The influx of recreationists to the reservoir would generate
an undetermined amount of income to the service industry in the
county.

Environmental Consequences of the No-Action Alternative

The no action alternative assumes that the Federal government
would neither act nor participate in an action to relieve water
resource problems in the study area. If any actions were taken in
the area, they would be performed by local and State entities,
private organizations, and individuals. For the Elk Creek

.. subbasin, the future without a project is identical to a "no-

action" alternative. A condition of "future without" is required
as a base from which to measure benefits and impacts.

The proposed project area and conditions in the Elk Creek
subbasin would remain in their present condition if no action was
taken. The identified needs of the county and of the residents of
the service area would not be realized. 1In addition, enhancement -
~ opportunities for natural resources would not be realized.

The environmental components which would remain unchanged if
the project was not constructed are: climate, topography and
geology, seismicity, soils, mineral and aggregate resource, air
quality, noise, vegetation, wetlands, threatened and endangered
species, cultural resources, visual resources, recreation, and
wildlife.

A summary comparison of the impacts of a no-action alternative
and the preferred alternative is shown in Table S-2. The following
discussions focus on the impacts on those environmental components
which would be affected if the project was not constructed.

Land Use

The land area proposed to be occupied by the dam and reservoir
would continue to be used as it is now. No new irrigation
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Table S-2.

No Action Alternative

Summary Comparison of the Impacts of a No-action
Alternative and the Preferred Alternative.

Preferred Alternative

Climate No change No change

Geology, No change Site appears geologically suitable. Minor local topographic

Topography changes would result from construction of the dam, recreatwn
sites, and relocated nnd new roads. .

Seismicity No change No impact on dam up to design lcceleratlon. Ihmmal risk of
induced seismicity from the reservoir.

Soils, No change 680 acres of soils would be inundated by the reservoir and

Erosion dam. Small amounts of soil will be lost in the construction of
recreation sites and realigned roads.

Mineral and No change Borrow areas would be within the pool area. No threat to

Aggregate future mercury mining. Oil and gas development unlikely.

Resources

Air Quality No change Construction activities would ceuse decreased air quality due
to dispersion of particulates and to equipment exhausts.

Noise No change Increased noise during 3-year construction period. Increased
noise levels on reservoir and shorelines during recreation
season.

Vegetation No change 680 acres of vegetation would be permanently lost due to the
reservoir and dam, including pasture land, timber, brush,
riparian, and wetlands. An additional 6 acres would be lost
due to road construction and relocation. .

Wetlands No change. The loss of wetlands in the reservoir area would be mitigated
by purchasing and enhancing wetlands near Yoncalla and by
developing additional wetlands in the upper pool area of the
reservoir.

Ihreatened No change. No adverse effects to federally listed species would occur.

and - . Beneficial effects to the bald eagle would occur as a result

Endangered of increased forage base. Mitigation for game species would

Species benefit endangered Columbian white-tailed deer by securing 767
acres of habitat.

Cultural No change ldentified sites would be excavated to determine signiflcance.

Resources Recovery plans would be developed.

Visual No change Increased quality in lower reaches of Elk Creek.

Resources Increased quality at full or near-full reservoir. Decreasing
quality as water level decreases.

Recreation No change. Up to 53,000 water-oriented recreation days would become
available each year.

Wildlife No change. A variety of non-game and game species would be affected by

loss of 680 acres of habitat by reservoir inundation and 50
acres above the teke line. Lost habitat values would be
mitigated by creating a 235 acre wildlife area on-site and by
securing 767 acres of Columbian white-tailed deer habitat off-
site. The reservoir would provide new aquatic habitat for
certain wildlife such as waterfowl, bald eagle, and osprey.
Riparian habitat would be restored downstream.
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Table S-2.

continued.

Land Use

Agricultural areas would continue to
produce livestock feed at less than
optimum levels. Opportunities for growth
would continue to be extremely limited.

Increased irrigation would result in increased livestock
production. Slight decrease in land-suited for timber
production. Loss of agricultural lands in the reservoir area.

Public water
supply

Yoncalla would continue to divert and

store water from Adams Creek, but growth

would be limited because of water supply.
Water quality would remain
unsatisfactory. Rice Hill ground water
supplies would diminish.

M2] water demands would be adequately met, increasing the
possibility for increased economic growth in Yoncalla, Drain,
and Rice Hill. A new reliable source of. water would be
available in the Rice Hill area and Yoncalla.

Surface
Water

summer flows in lower segments of Elk
Creek would remain about the same or
slightly decrease. Temperatures would
increase slightly due to decreased stream
flow. Dissolved oxygen would decrease.
Stream turbidity would remain unchanged.

Sumer flows would increase. Winter flows would decrease,
preventing some flooding. Stream temperature would be reduced
in sumer in 20-30 miles of stream below the dam. Stream
turbidity would increase slightly in summer and decrease
slightly in winter. Dissolved oxygen would increase in summer.
Increased amounts of water would be available for M&I and
irrigation use, and stream habitat improvement.

Ground Water

Supplies would gradually decrease due to
increased use as a domestic water source.

Water table near the reservoir and in irrigated areas would be
higher.

Fish Habitat

No change in existing poor anadromous
fish habitat.

The reservoir would provide a new fishery, but also cause the
loss of 4.5 miles of anadromous and resident fish habitat.

Anadromous fish habitat would be enhanced by increased summer
flows, decreased water temperatures, gravel dispersement, and

improvement of pool-riffle ratio in lower Elk Creek.

Population

Slight natural increase in population.
Younger residents would move to areas of
better work opportunity. Some increase in
rural residential growth.

Opportunities for increased agricultural work and
diversification of industries would result in net increases in
population. Slight increases in rural homesites could occur.

Economic
Growth

Opportunities for economic growth would
not be realized. Future reliance on the
wood processing industry remains

‘uncertain. .

The availability of water would present opportunities for
increased production of crops, provide adequate supplies of
water for increased municipal use and industrial
diversification.

Flooding
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development is possible without surface water storage. Lands
presently without sufficient sources of water would continue to
suffer from that problem, and the economic potential of the land
would not be realized. The agricultural areas in Scotts Valley,
Yoncalla Valley, and areas bordering lower Elk Creek would probably
continue to be used primarily for livestock production. Such
production would continue at present low levels due to the lack of
water needed for irrigation. The areas occupied by the towns of
Yoncalla, Drain and Elkton would remain the primary urban
communities, showing little or no expan51on. A small increase in
rural homesites ‘would occur. ’ :

blic Wate

Yoncalla would continue to rely on the diversion of water from
Adams Creek. This source is not reliable and is unsatisfactory,
since it is stored in a shallow 100 acre-foot reservoir. There
would be no water for the expansion of existing industries or
introduction of new industries in Drain, Yoncalla, or the Rice Hill
area.

Surface Water Quantity

Summer flows in the lower segments of Elk Creek would remain
about the same or slightly decrease. Flow decreases would result
in water temperature increases and dissolved oxygen decreases.
Floods would continue to be an unresolved problem in lower Elk
Creek.

Surface Water OQuality

Water quality would remain much as it is today. Some minor
improvement in suspended sediment and color could result if
restrictions on harvesting tlmber 1n spotted owl habitat go into
effect.

Ground Water

Slight increases in rural home construction in the Elk Creek
subbasin can be expected in the future. This would further
increase the demand for domestic water, resulting in further
depletion of ground water sources in the vicinity of Drain,
Yoncalla, and Rice Hill as well as in downstream areas.
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Anadromous Fish Habitat

The fisheries resource would remain much as it is today.
Actions to improve habitat are not likely. Low summer flows and
poor instream habitat would continue to 1limit resident and
anadromous fish populations.

The 4 1/2 mile segment of Elk Creek which would be occupied by
the proposed reservoir would remain as habitat for anadromous and

resident. fish. The lower reaches of Elk Creek and its tributaries
would continue to be marginal spawning and rearing habitat for K

anadromous fish, due to low flows and high water temperature during
summer.

Population

The displacement of approximately 26 persons from their homes
in the reservoir area would not occur. Without new industries, the
population of Drain and Yoncalla would grow slightly, but not as
rapidly as growth rates for Douglas County or the State of Oregon.
A slight increase in rural population can be expected in Elk Creek
subbasin, since people who prefer the rural quality of life would
build homes there, and commute to Eugene or Roseburg for their
livelihood. A small increase in population may occur from in-
migration of retirement-age people. This would probably be offset
by the out-migration of younger people looking for livelihood in
Roseburg or Eugene, or other metropolitan areas.

Economic Growth

-Opportunities for economic growth and diversity in the
communities of Drain, Yoncalla and Elkton would not be realized,
due to the lack of water for irrigation, municipal, and industrial
- use. These communities would continue to have their economy based
on jobs relating to the wood processing industry, which may face
further decreases in production in the near and not-so-near future.

These communities would not benefit from income generated by
construction and operation of the preferred alternative. The
opportunity for increased farm income in the future would not be
realized.

Douglas County has placed the Elk Creek subbasin as its first
priority among several small water development projects in the
County. The County has also indicated that if the preferred
alternative cannot be identified as a feasible project then it will
place the Milltown Hill storage plan in an inactive status and
pursue studies in other tributaries to the Umpqua River. The
County would return to the Elk Creek proposal in the future and
determine if conditions had changed sufficiently to warrant a
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renewed attempt to develop the project. Rejection of the project
would preclude any significant growth or economic stabilization
within the Elk Creek subbasin.

The Federal government plans to adopt a recovery plan for the
threatened northern spotted owl. This action would probably result
in a significant decrease in future timber harvests. Large, old-
growth forests, characteristic of Douglas County, would be
particularly affected. The anticipated, yet to be determined,
reduction in timber harvest would cause a further decline in the
forest products industry, resulting in an outmigration of people -
and increased unemployment. Such a situation would reduce County -
revenue, increase costs for assistance programs, increase social
problems, and intensify the need for economic diversity and
stabilization.

A decrease in County revenues would make developing an
infrastructure to attract new business more difficult. Since 1980,
Douglas County has invested over $19 million of federal Oregon and
California (0&C) timber sale revenues in water resource projects.
The future availability of O&C revenues for water resource
development may be in jeopardy, as these funds could be diverted to
provide for other social needs resulting from anticipated high
unemployment. If the currently conceived project is not
authorized, the existing problems would not only continue but may
worsen as a result of anticipated reductions in harvesting federal
timber.

The community of Rice Hill can absorb only a limited amount of
additional growth, and only if private wells are developed. Ground
water in the Rice Hill area is difficult to find in quantities
sufficient for domestic needs. Water quality would continue to be
a problen.

, The city of Yoncalla is currently limiting expansion of its
water system. While the .city could possibly enlarge its current
l100-acre-foot off-stream reservoir and increase the capacity of its
-Adams Creek pumping plant and pipeline, Adams Creek flows are too
uncertain to significantly help the community. )

The City of Drain has a water right to store 1,000 acre-feet
of water on Billy Creek. A 290 acre-foot reservoir was
constructed. Engineering conditions make enlarging the current
reservoir unlikely. This situation would limit future growth in
Drain.

Some rural domestic growth may occur elsewhere in the subbasin

using local ground-water supplies. However, land use restrictions
would limit this type of growth.
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Flooding

Periodic flooding of Elk Creek would continue in the future.
The Umpqua Basin would continue to suffer an average of $205,000 in
flood damages annually.

CONSULTATION AND COORDINATION

on November 26, 1985, the Douglas County.Commission and the
Bureau of Reclamation signed a Memorandum of Understanding (MOU),

initiating the Northern Douglas County Cooperative Water Resources" -

Study. The study involved the search for potential water storage
sites in the Calapooya and Elk Creek subbasins. The MOU defined
each agency’s role in the study. Subsequently, the study was
limited to the Elk Creek subbasin. A study plan was formulated,
and a multi-disciplinary team was organized. The team members were
assigned one or more environmental or engineering components of the
study. Reclamation mailed a notice of initiation of the study to
the media, federal and state agencies, and groups with known
interest in Reclamation’s activities. As the study progressed, it
became apparent to Reclamation and Douglas County that the Mllltown
Hill alternative merited increased study.

From 1985 through 1991, more agencies became involved in the
study. The National Environmental Policy Act (NEPA) requires the
preparation of an environmental impact statement whenever a federal
or federally-related project is proposed which may significantly
affect the environment. NEPA further requires that concerned
federal, state and local agencies, and the public be consulted in
the preparation of the environmental impact statement, in order to
determine if the project will cause controversy or areas of
concern.

The agencies with which the Bureau of Reclamation and Douglas
County most closely coordinated included:

Douglas County Water -Advisory Board
Douglas County Parks Department
Oregon Department of Fish and Wildlife
U.S. Fish and Wildlife Service
National Marine Fisheries Service
Corps of Engineers

Bureau of Mines

Soil Conservation Service

Bureau of Land Management

The citizens of Douglas County, especially those in the Elk
Creek subbasin, have actlvely expressed their needs through public
meetings.
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Table 4-1 in Section 4, Consultation and Coordination,
summarizes environmental concerns and actions taken to address
concerns for the proposed project. During consultation and
coordination, no areas of controversy surfaced. However, as data
were gathered, and significant studies progressed, the following
issues were raised and were subsequently addressed in the
development of the project plans reflected in this environmental
impact statement.

® . Areas to be served by the project

- e Specificvneeds of water in the Elk Creek subbasin for
municipal/industrial and irrigation users.

[ Water yield to satisfy the needs
° Water quality
° Loss of anadromous fish and their habitat

° Loss of wildlife habitat

o Loss of habitat of threatened and endangered wildlife and
flora

o Loss of prime and unique farmlands

o Loss of wetlands

o Loss of sources of minerals and aggregate

o Loss of farmlands that would be flooded by the project

e  Loss of timber-producing lands
o Displacement of people liQing in the proposed reservoir
area ,

o Flood Control

o Project safety

o Project alternatives

o Transportation impacts

o Recreation opportunities
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Draft Environmental Impact Statement

A draft EIS (DEIS) was filed with the Environmental Protection
Agency on December 11, 1991. The statement number was DES 91-33.
The distribution list for the DEIS is in Appendix A. The comment
period lasted until February 11, 1992. During the comment period,
2 public hearings were held.

At the January 20, 1992 public hearing, Drain, Oregon, a total
of 30 people attended. After the Bureau of Reclamation explained
that the purpose of the meeting was to -accept oral or written
comments on the adequacy of the DEIS, 6 persons submitted oral’
comments on the projects. Comments were geherally supportive of
the project. Speakers addressed the 1local benefits that would
result from the project: improved municipal and domestic water
supply and water quality, flood control, improved irrigation water
management, municipal and industrial growth, enhancement of
fisheries habitat, and new flat water recreation opportunities. No
comments addressed the adequacy of the DEIS.

A second public hearing was held January 21, 1992, in
Roseburg, Oregon. A total of 22 people attended this meeting.
After the Bureau of Reclamation explained to the attendees that the
purpose of the meeting was to accept comments on the adequacy of
the DEIS, 5 persons submitted oral comments on the project. Most
speakers indicated there is a need for the project to improve
fisheries habitat, to improve water quality, to satisfy existing
water rights, to control flooding, and to provide for controlled
seasonal distribution of surface water. No comments were made
concerning the adequacy of the DEIS.

Letters of comment were received on the DEIS from private
citizens, local agencies, state agencies, and federal agencies. -
All of the citizen letters were supportive of the project, except
one. Although there were no - agency letters that were not
supportive of the project, several requested additional information
or clarification of statements in the DEIS. Text or tables in the
DEIS were either revised or responses were provided in Appendix G
(Comments and Responses to  the Draft Environmental Impact
Statement) and this Final Environmental Impact Statement was
prepared.
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1.0 PURPOSE AND NEED

1.1 Purpose

The purpose of the Milltown Hill Project, a 24,143 acre-foot
reservoir and pipeline distribution system 19.6 mlles long in the
Elk Creek subbasin (Umpqua River Basin) of western Oregon (Figure
S-1), is to fulfill a portion of the existing and pro;ected needs
of urban and rural water users. The pro;ect would:

o Provide - increased water supplles- during. the growing
season through an irrigation system, to provide a full
supply of irrigation water for up to 2,601 acres of
arable land in Yoncalla and Scotts Valley, and allow
pumping of water directly from Elk Creek to provide a
full supply up to an additional 1,163 acres of arable
lands along Elk Creek. A supplemental supply would be
provided to 897 acres.

o Provide for the storage and distribution of water to the
cities of Yoncalla and Drain and the community of Rice
Hill, allowing for municipal expansion and industrial
diversification.

) Provide a reliable source of water for rural domestic use
in the areas served by the pipeline system.

° Provide opportunities to improve fish and wildlife
habitat.

o Improve water quality in Elk Creek and Yoncalla Creek.

® . Provide new water-related recreational facilities.

. ‘Provide limited flood control, in and near the city of
Drain. '

1.2 Need

Historically, Douglas County has relied on the forest products
industry to be its main economic contributor. Timber receipts
account for 70 percent of the County’s revenue. In recent decades
the forest products industry has been subject to unpredictable
markets for its products. This condition results in seasonal and
sometimes protracted unemployment, which in turn causes significant
losses of revenue for the County. When such conditions exist, the
County is unable to provide continuing optimal services to its
residents. Douglas County has, for decades, searched for means to
diversify its industrial base in the hope of stabilizing its
economy. In 1985, the Bureau of Reclamation and the Douglas County
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Water Resources Survey initiated the Northern Douglas County Water
Resources Study to find solutions to the resource needs in the Elk
Creek subbasin.

The primary socio-economic problem in the Elk Creek subbasin
is the 1lack of opportunities for industrial .growth and
diversification. This problem has been on-going for decades. The
area has historically been dependent on one industry, the forest
products industry. The privately-owned, old growth timber base
supplying the resource for the industry has been almost completely
depleted after forty to fifty years of harvesting. Changes in wood

processing techniques, competition for government-owned timber,-.“

high stumpage and processing costs, and unpredictable markets have -
forced most processing plants in the Elk Creek subbasin out of
business. The future of this industry remains uncertain,
especially since recent region-wide controversy has been generated
over the. future management of old-growth forests and the protection
of the Northern spotted owl, a federally designated threatened
species.

The tourist industry, an important economic factor in Douglas
County, is not a viable income producing alternative in the Elk
Creek subbasin. There are no destination resorts to attract
tourists and water-related recreational opportunities are not
available in the Elk Creek subbasin. There are no federal or state
parks.

The economy of the area is not 1likely to improve unless
opportunities are made available for industrial diversification.
The Milltown Hill Project presents one opportunity. The key to
industrial and economic diversity is the availability of water.
Cooperative investigations between Douglas County and the Bureau of
Reclamation have found that the area suffers from the lack of year-.
round supplies -of quality water for municipal, industrial and
irrigation use. Lack of water has inhibited economic growth in the
Elk Creek subbasin. Construction and operation of the Milltown
Hill project would store and supply the necessary amounts of water
for municipal growth, industrial diversification, and .improved
agricultural development. The project would improve anadromous
fish habitat, water-related recreational activities, and provide
some flood control. Water quality would also be improved.

As a result of the findings of these studies, Douglas County
applied to the Bureau of Reclamation for a loan under the Small
Reclamation Projects Act (SRPA) (P.L. 84-984) to construct and
operate the Milltown Hill Project. This action was taken in May,
1991.

A more detailed discussion of area needs follows:
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1.2.1 Socio-economic

The problems of seasonal and cyclical unemployment in the Elk
Creek subbasin are related to the vagaries of the wood products
industry. The decrease in available private timber in the past
decade has increased the demand for federal timber. This in turn
has created inordinately high prices for timber. Bidders actively
bid on timber which may be hauled more than 100 miles to be
" processed. Local processing plants have not been able to meet the
competition. This has resulted in mill closures and the loss of
jobs. : ‘ '

‘The tourism industry in the -Elk Creek subbasin is not
considered a major job-producing industry since there are no major
recreational facilities in the area. Many local residents have
moved to Roseburg or Eugene to find employment. Other residents
have remained in the area, either commuting to these cities or
attemptlng to find temporary local employment. Unemployment rates
remain high. This results in increased social problems with which
the County must control. At the same time the demands for local
government increase, tax receipts and other county revenues are
reduced, thereby limiting government’s ability to prov:.de the
needed services.

1.2.2 Anadromous Fish

Elk Creek offers little habitat diversity for the production
of fish and other aquatic organisms due to the lack of gravels,
riffles, and other instream structures. Spawning and rearing
habitat for anadromous and resident fish is sparse, especially
during low flows. Late summer flows are generally less than 5 cfs
and frequently approach 0 cfs, whereas average winter and spring
flows are about 800 to 1,000 cfs. The low summer flows and warm
climate combine to create wvarm water temperatures that frequently
exceed 75°F in the mainstem.

Stream temperatures throughout Elk Creek subbasin regularly
exceed the maximum temperature of 58°F for protecting the eggs an
young of cold water fish (such as trout and salmon). The 65 to
70°F maximum that cold water fish can withstand for short periods
is also regularly exceeded. Measurements in Elk Creek near Elkton
show periodic temperatures near 80°°. The stream needs reduced
temperatures to support the spawning and rearing of cold water
fish.

Specific areas of need identified within Elk Creek include
improved instream habitat, improved riparian habitat, increased
instream flows, and lower water temperature.

Elk Creek consists of a bedrock system with many long pools
and few riffles. Most of these pools occur in the lower part of
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the creek below Drain. They are generally shallow and less than 3
feet in depth. These pools provide the primary fish rearing
potential in Elk Creek, but they contain little if any cover such
as boulders and woody debris requlred by young fish. Enhancing the
pools for rearing would require placement of add1t10nal materials
to provide cover.

Spawning habitat requires gravel. The mainstem of Elk Creek .
lacks significant gravel sources. Some gravel deposits occur along
the stream banks and in the small tributary streams. In order to
enhance mainstem spawning, measures are needed to trap gravel and

. disperse it across the bottom of the stream. The stream would also - .

require additional placement of gravel to supplement natural
recruitment.

Elk Creek has good riparian habitat and canopy in the upper
1/2 of its length. Several areas between Scotts Valley and Boswell
Springs and in Putnam Valley have sparse riparian vegetation. The
areas of sparse riparian vegetation appear to have resulted from
land use practices, primarily grazing. Insufficient riparian
vegetation causes bank erosion, increases stream temperatures,
removes a source of biomass to the stream, reduces cover for the
fish, and may reduce summer base flow. Those areas with poor
riparian vegetation need a combination of plantings and other
measures to protect the riparian vegetation. Between 1.5 and 2.0
.miles of stream require riparian restoration. Below Drain, Elk
Creek widens and riparian canopy is minimal to the mouth.

Streamflows become very low in the summer months, particularly
in July, August, and September. Irrigation diversions further
reduce these flows. Periods of no streamflow are common. Since
low flows occur during the hottest months of the year, water
temperatures become elevated. These conditions eliminate rearing -
habitat. Elk Creek needs an increase in instream flows during

" - summer months to maintain rearing habitat.

In 1974, the State established a right for minimum flows on
Elk Creek to help protect instream flows. Annually, these minimum
statutory flows are violated 44 percent of the time. In 15 of the
28 years, at least 1 day of zero flow was recorded. There were 33
days of no-flow in 1973.

1.2.3 Wildlife Habitat

Wildlife habitat in the Elk Creek subbasin has been altered by
road construction, logging, agriculture, grazing, and residential
development. Land use in Shoestring Valley above Walker Creek has
caused changes from forest successional stages to grass-pasture.
Wildlife habitat needs would involve planting wildlife food plots
in pastures and developlng snags for cavity nesting species. A
continued effort is needed to restore and enhance wildlife habitat.
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1.2.4 und Wate ualit

Information supplied by a study (Geological Survey, 1977)
indicates that ground water quality in the Elk Creek subbasin,
particularly in the Putnam, Scotts, and Yoncalla Valleys, is not
suitable for municipal, industrial, or agricultural uses. This is
due to seasonal high nutrient and coliform levels, apparently
coming from non-point sources. There is a need to reduce nutrient
input into ground water. .

" 1.2.5 Ground Water Availability.

Studies by the Geological Survey in 1977 indicate that the
ground-water resources in the project area are 1limited and
variable. Yields from existing wells range from about one to a few
gallons per minute. The study concludes "because of the low
permeability and low yield of the aquifers, there is 1little
potential for 1large irrigation or municipal ground-water
development in the Drain - Yoncalla - Rice Hill area. Additional
municipal - irrigation water will have to come from new surface
storage" (Bureau of Reclamation, 1991). There is a need for
surface supplies to augment ground water supplies.

1.2.6 Surface Water Quality

In general, the surface water quality in Elk Creek subbasin is
good. Total dissolved solids run well below the recommended
maximum for municipal use of 500 milligrams per liter (mg/l). Most
constituents examined in standard tests such as calcium, sodium,

potassium, carbonate, sulfate, and chloride also are acceptable.

‘ Some county water supplies do not meet use-criteria at various
times and -places. In particular, water samples taken at several
locations in the subbasin exhibit problems with color, turbidity,
temperature, fecal coliforms, dissolved oxygen, and various trace
metals. Both aquatic life and esthetics are threatened in the
lower 27 miles of Elk Creek because of pH and nutrient levels
(Department of Environmental Quality, 1990). Contact recreation
and aquatic life uses in this reach are not supported because of
fecal coliforms and dissolved oxygen levels as well as low summer
flows. The report states that suspected causes are agriculture
(return flows), municipal point sources (sewage effluent), and
nonpoint sources (septic tanks and drain field systems). The
implication is that the problem is a seasonal one that occurs
during low summer flows. There is a need to determine the causes
of dissolved oxygen and fecal coliform problems.

The Department of Environmental Quality (DEQ) cited effluent
from the Cities of Drain and Yoncalla as possible causes of high
coliform and nutrient levels in Elk Creek in its 1988, 305b report.
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In response to a mandate from DEQ, some cities in Douglas County
are being required to enter into long-term contracts with the
COunty to purchase storage water to augment river flows for
improving effluent assimilation. Douglas County has published
augmentation requlrements to rectify flow deficiencies from May
through October in the Elk Creek subbasin. -

Elk Creek has high turbidity and color levels. Color affects
the stream’s esthetic appeal while turbidity can increase treatment
costs and limit municipal and industrial use. Turbldlty can be
caused by streambank erosion, stream bottom erosion;,- and larnd

management practices. High turbidity and color levels are greatest ..

" during high runoff months and are most likely associated with
deciduous leaf fall and streambank erosion. Elk Creek subbasin
needs better land management to help reduce sediment transport,
color, and turbidity levels.

The principal problem with water temperature is the effect it
has on cold water fish, such as salmon and steelhead. Salmon eggs
are extremely sensitive to temperature. Eggs are harmed when
temperatures exceed 56 °F. Mortality begins at 57.5 °F. Young fish
are able to tolerate temperatures as high as 65 to 70 °F for short
periods of time. Stream temperatures measured in Elk Creek near
river miles 42.2 and 25 indicate that temperatures at these sites
regularly exceed these temperatures. Spot measurements in Elk
Creek near Elkton show periodic temperatures exceeding 80 °F. Data
indicates that the timing of critical temperatures in Elk Creek
occur as noted below:

] Near Elkhead --===-- June through early September.

o Near Drain  ====-- late May through early October.
] Near Elkton -===-- May through October.

‘Elk Creek needs lower'water‘temperatures durlng these critical
times. Low flows and sparse riparian canopy in certain stream
reaches contribute to the temperature problem. High temperatures,
in turn, contribute to dissolved oxygen problems. The stream needs
1.5 to 2.0 miles of improved riparian vegetation and augmented
summer flows to help reduce temperature.

Water samples taken near river mile 42.2 (approximately 2.8
miles upstream from the damsite and 0.5 miles downstream from the
abandoned Elkhead mercury mines) indicate elevated concentrations
of cadmium, chromium, copper, lead, mercury, and zinc. However,
these concentrations are within Federal and State water quality
standards for safe drinking water.

The Elkhead mercury mine operated near the proposed reservoir.
A survey of the abandoned.mercury'mlne, tailings, and water sources
in and near the mine indicates potential contamination. The
potential for contamination from the Elkhead Mercury Mine site
needs to be monitored.
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1.2.7 Municipal Water

The Cities of Drain and Yoncalla have attempted to augment
their water supplies by constructing small storage reservoirs to
help meet municipal demands during the dry summer months. The city
of Drain has constructed a 290 acre-foot reservoir on Billy Creek,
which serves the City of Drain. Yoncalla has as offstream, 100-
acre foot storage reservoir, which is filled by pumping water from
Adams Creek. The reservoir helps meet peak summer demands. The
subbasin has no other significant water storage facilities.

The two communities have surface water rights for municipal’
water. The City of Drain has a 1909 priority right for 2 cfs and
‘a 1912 priority right for an additional 2 cfs from Bear Creek (a
tributary of Billy Creek). It also has a 1971 storage right for
1,000 acre-feet on Billy Creek. These rights are adequate to meet
present needs, however the flow yields on Bear Creek are not
adequate, and the existing reservoir on Billy Creek cannot meet the
municipal demands of the future.

Yoncalla has a 1923 priority right for 1.5 cfs from West Fork'
Wilson Creek, Wilson Creek, and Adams Creek, and a 1940 priority
right for 0.23 cfs from Adams Creek. It also has a 1979 storage
right for 111.5 acre-feet. The existing 100-acre foot reservoir is
located offstream in the Yoncalla Valley. The reservoir is filled
by pumping water from Adams Creek. The water rights appear to be
adequate, but the opportunity to develop them is limited. Adams
Creek has recorded zero flows at times which makes the supplies
unreliable. Yoncalla’s reservoir is shallow, suffering from algae
growth and high temperatures, which adversely affects the water’s
palatability.

. There is a need to develop a source of water for Drain, Rice
Hill and Yoncalla which is both reliable and adequate for present
and future demands. Based on population projections, the cities of
Drain, Rice Hill and Yoncalla will need 1,405 acre-feet of water to
meet the needs through the year 2030.

1.2.8 Rural Domestic Water

Rural ‘domestic water is classified as water obtained from
individual sources, not from any water vending entity. Most often,
ground water is obtained from individual private wells.
Occasionally, a larger well or series of wells benefit a group of
residents.

Surface waters are not generally diverted for rural domestic
use because of the cost of potable treatment. The rural population
growth in Elk Creek subbasin has recently outpaced the growth in
the two cities. This indicates a trend for the need of a central
water supply to serve rural domestic needs in the future. The
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County has estimated rural demand will increase from 822 acre-feet
in 1980 to 1,164 acre-feet in 2030.

1.2.9 Industrial Water

Industrial water use from Elk Creek is limited to two rights
for log storage ponds, totaling 1.02 cfs. Future industrial use in
the Elk Creek subbasin is expected to be limited to sand and gravel
operations. This use would require about 25 acre-feet per month
from May through October for a total of 150 acre-feet annually.’

At the present time, there does not appear to be a reliable
source of water available for industry. Costs associated with the
treatment of municipal water are prohibitive for most industrial
applications. A new source of water is needed to provide
industrial opportunities and diversification of the economy.

1.2.10 Irrigation

The hilly topography in the Elk Creek subbasin supports lush
unirrigated pasture part of the year, which contributes to the
predominance of sheep and livestock production. However, little
land is suitable for the production of crops that require annual
tillage. Orchards and some specialty crops such as wine grapes
have been produced in the past, but distance to markets and
processing costs are excessive for the volume produced. Local
production has not been adequate to attract processing facilities
or markets.

Agricultural areas in the subbasin receive approximately 40
inches of rain per year, but it is concentrated in the months of
October through April. The area experiences very dry conditions
July through September, resulting in low streamflows, thereby
restricting the water available to irrigate crops at critical
growth periods. There is no irrigation storage facility to provide
water during these dry summer months. As many as 7,377 acres of
potentially irrigable land has been identified in the subbasin.
Irrigation of this land could help the County achieve its goal to
diversify and strengthen the local economy. The maximum legal
- water duty in Douglas County is 2.5 acre-feet per acre per year.
.This indicates that the subbasin needs 18,450 acre-feet per year to
.develop its land base. Irrigating less than 7,377 acres of land or
using less than 2.5 acre-feet of water per acre would reduce the
annual water need for irrigation. Development of this land could
also require development of drains to avoid high water table
problems.

Because the State established minimum flow requirements on Elk
Creek in 1974, water rights established after that time do not
receive a full supply in most years. Further, commercial
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agriculture is not protected in times of drought or extreme low
flow, and many pre-1974 rights are also turned off early in many
years. '

The District 15 Watermaster has indicated that- water rights
established before 1950 generally have a full supply of water each
year. Priority rights established between 1950 and 1974 normally
begin to be curtailed around the end of July in most years.
Diversions with priorities after 1974 are normally cut off about
July 1. Applying this schedule to existing irrigated acreage,
between 350- and 680 acres receive a full supply. about 740 acres
get water until July 31; and 73 acres receive water until June 30
in most years.

Junior water right holders on Elk Creek frequently lose their
water supply in the latter part of the summer. These junior rights
need a supplementary supply in order to fully utilize the land’s
potential. The current uncertain water supply has prevented
farmers from optimizing the productivity of their lands.and has -
. prevented the County from realizing the full economic potential of
its land resources.

Approximately 897 acres of 1land need supplemental water
service. The average annual water needed to fully supply these
lands is 1 acre-foot per acre, or an average annual water need of
897 acre-feet.

1.2.11 Qutdoor Recreation

Current outdoor recreation opportunities in the Elk Creek
‘subbasin are relatively few. There are no destination resorts in
the area, due to the lack of large County, State or Federal
recreation areas, and the lack of water-oriented recreation
facilities. Most of the land is privately owned. This precludes
the development of any large scale public outdoor recreation
activities.

The development of a large water-oriented facility in the
subbasin would partially fill the current void of recreation
opportunities, thereby attracting local and regional visitors.
' ‘Increased recreational opportunities would result in increasing the
area’s share of the County’s tourist industry. There is a need for
water-oriented recreation facilities.

1.2.12 Flood Control

Elk Creek has no flood control structures. High winter
streamflows damage both urban and rural property. Property damage
caused by flooding tends to be concentrated in the City of Drain
where industrial, commercial, public, and residential developments
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are located on the flood plains of Elk Creek and Pass Creek.

Pass Creek enters Elk Creek within the boundaries of the City
of Drain. During high flow periods, backflows from Elk Creek enter
the lower reaches of Pass Creek and exacerbate flood damages near
their confluence. Damages to agricultural lands and woodlots occur
in the rural areas both upstream and downstream of Drain. Bridges
in Drain and in the outlying areas are subject to damage from high
floodflows. The largest flood of record, estimated to be greater
than a 50-year recurrence interval flood, occurred on ngruary~1o,
1961, when a maximum instantaneous flow of 19,000 cfs was recorded
on Elk Creek downstream of its confluence with Yoncalla Creek.
Studies performed by the County and the Corps of Engineers
estimated flood damages that are anticipated with each size flood.
The results of these studies indicate the average annual flood
damage in the subbasin approximates $205,000 (U S. Army Corps of
Engineers, 1988).

Flood control in Elk Creek would require keeping flood flows
in channel and out of flood plains, or by developing an upstream
storage facility capable of storing water during periods of peak.
runoff. Land use changes can also reduce flood damage.

1.2.13 Wetlands

Wetlands habitat in the potentially irrigable areas have been
greatly degraded by land practices. Historically, there were
agricultural lands which contained high value seasonal wetlands.
Much of this land has lost its wetland characteristics due to
farming and draining operations. However, some lands still meet
the definition of jurisdictional wetlands by soil, hydrologic, and
vedetation criteria. These lands are scattered through Scotts and
Yoncalla Valleys and along Elk Creek and its tributaries. These
remaining wetlands need protection. Measures should be taken to
protect wetlands where possible.

1.3 Summary

Problems in the Elk Creek subbasin relate to lack of adequate
summer flows. This is graphically shown in Figure 1-1. Historic
flows are low; demands exceeded availability during summer months
in 1980 and the trend of increased demand will continue. The
estimated shortage of water under current conditions is 6,271 acre-
feet. The estimated shortage of water will continue to increase
and by year 2030 will be 27,000 acre-feet. The shortage has the
following effects:
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Whenever water users cannot receive the amount of water
they need, land productivity suffers, local economy is
weakened, and water users are less likely to make
investments that would enhance the economic value of
their land.

Fishery resources suffer when users deplete Elk Creek of
water to the point that fish rearing areas dry up or
become stagnant. The long-term effect of this is
decreased commercial and sport flshlng in the ocean and
in the Umpqua River Basin. .

The depleted state of Elk Creek during the peak demand
period in the summer severely restricts economic
development in the subbasin. Since an alternative
ground-water resource is not available for economic
growth, the lack of a surface water resource means that
growth is not possible.
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Figure 1-1. Comparison of Historic Flow with 1980 and 2030
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2.0 ALTERNATIVES

2.1 Alternative Selection Process

In 1956, Douglas County (County) began investigations of
possible alternatives for providing an adequate water supply for
the needs in Elk Creek subbasin (Bureau of Reclamation, 1956). The
long period of investigation and study reflects the difficulty of
finding solutions to meet existing and future water needs in the-
Elk Creek subbasin. Various studies were initiated including .
mapping, aerial = photogrammetry, geological and ° physical
characterization, evaluation of water needs of the service areas,
costs of construction and operation, and environmental conditions.
In these investigations, County consulted and cooperated with
federal, state, and local agencies, and the public to determine
their concerns and to solicit their comments and expertise (See:
Section 4, Consultation and Coordination).

The selection of alternatives to be investigated in the Elk
Creek subbasin was based primarily on the following criteria:

° Geologic integrity of storage site.
®  Adequate water yield at each alternative site.
o Storage sites having capacities up to 50,000 acre-feet to

provide for the anticipated needs for fisheries,
municipal, industrial, irrigation, and flood control.

o Service to two major agricultural valleys (Scotts and
Yoncalla).

- e Anticipated adverse impacts to the area including loss or
decrease of service area, cost of relocation of highways
and utilities, unavoidable loss of natural resources, and
changes in land use.

L Municipal and industrial water needs of the cities of
Drain and Yoncalla.

°* Acceptability to the public.

o Capability of providing new water-based recreational
activities.

] Cost effectiveness (financially feasible to the County).

° Site must be high in the watershed, to lessen, as much as

possible, the impacts on the spawning habitat of
anadromous fish.
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. The project must provide the potential for improving
anadromous fisheries habitat.

The alternative selection process evolved over a 35-year
period. The process considered sites of varying storage capacities
for structural alternatives. The structural alternatives consisted
of storage sites for construction of a dam, reservoir, and

appurtenant facilities. Other alternatives considered were
interbasin transfers of water -and pumping from ground water

sources. Non-structural . alternatives considered were water .
conservation and retirement of irrigation land. -

Using the above criteria, and after collection of necessary
data and performing studies to determine the physical conditions of
all alternatives, the preferred alternative was selected, because:

o Estimated water yield above the damsite is adequate for
present and future needs.

o The site would have a storage capacity of 24,143 acre-’
feet, capable of providing the present and anticipated
needs for fisheries habitat enhancement, municipal and
industrial water, rural domestic water, and irrigation
water. It would also provide some flood control.

° The site would provide irrigation capabilities to 4,661
acres of agricultural lands in Scotts Valley and Yoncalla
Valley, and lands adjacent to the lower reaches of Elk

Creek.
® The site is geologically acceptable.
®¢ - The site would provide adequate year-long water for

municipal and industrial use in the cities of Yoncalla
and Drain and in the community of Rice Hill, and numerous
rural residences.

o The site is overwhelmingly acceptable to the public.

o The site is high in the watershed and would eliminate
only 4 1/2 miles of anadromous fish habitat. Fish
‘habitat would be enhanced on 39 miles of stream below the
reservoir. -

o The site would result in minimal adverse impacts to
existing land use, transportation systems, and rural
residents. However the site would result in the loss of
260 acres of grass pasture land, 364 acres of commercial
forest land, and 681 acres of wildlife habitat. The
latter would be mitigated.
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° Construction and operation of the site would be cost-
effective.

] The 681 acre reservoir would provide new opportunities
for flat-water recreation of boating, and fishing, and
waterfowl hunting. )

o The reservoir and adjacent areas would provide new
habitat for eagles and osprey.

o Operation of the project would prov1de opportunities for
industrial dlver51f1cation and urban growth.

° The project would improve water quality, and alleviate
adverse water gquality conditions caused by waste
discharges in the Elk Creek subbasin.

[ ] Arable lands which meet wetlands criteria would be
excluded from the project service area.

The preferred alternative would meet all of the municipal and
industrial water needs through the year 2030, and perhaps beyond.
Instream habitat for anadromous fish would be enhanced between the
dam and the mouth of Elk Creek and in the lower reaches of Yoncalla
Creek and Adams Creek. The irrigation component would meet all of
the supplemental irrigation needs. It would not necessarily
provide enough water to develop all arable lands, but would meet
needs of those showing interest through owner surveys. The
preferred alternative would provide a reduction in the flood level
in the city of Drain.

Under the Bureau of Reclamation Small Reclamation Projects Act
of 1956 (SRPA) and the Douglas County Water Resources Management
Program (Douglas COunty, 1989), the County has determined that the
Preferred Alternative is financially feasible. The municipal and
industrial and flood control proposals are cost efficient. The
fishery proposal would be cost efficient since the project would
result in decreasing downstream temperatures within the biological
needs for anadromous fish rearing in Elk Creek.

Mitigation of project impacts on wildlife is achievable. A
mitigation proposal has been developed in cooperation with the Fish
and Wildlife Service, National Marine Fisheries Service, and Oregon
Department of Fish and Wildlife. The proposal contains elements to
mitigate or avoid wetland habitat losses which is a national
priority. One mitigation element includes securing habitat for the
endangered Columbian white-tailed deer. Under Federal formulation
criteria (which would require only minimum basic facilities), the
proposed recreation developments would not be cost-effective.
However, the level of recreation development desired by the county
makes the increment financially feasible (Bureau of Reclamation,
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1991).

The preferred alternative has received acceptance at the local
level. Local demand for such a project has been voiced since about
1955 (See: Section 1.0, Purpose and Need). Those who would be most
immediately affected, residents of the area that would be
inundated, support the project. The environmental community has
been notified of the project. No opposition has been identified..
State and Federal fish and wildlife agencies have been involved in
formulating the project. Those agencies have not expressed adverse
reactions. . :

Basic elements of the preferred alternative have received
public review through the Douglas County Comprehensive Plan
development process (Douglas County Planning Department, 1989).
The preferred alternative meets the objectives of the Comprehensive
Plan, since it would partially fulfill the County’s economic
development goal. The alternative is also compatible with existing
State and local laws and regulations. '

2.2 Preferred Alternative

2.2.1 Purpose

A project at the Milltown Hill Dam site (Figures S-1 and 2-1)
would serve portions of Elk Creek subbasin downstream from the -
site. It would, primarily, provide water for anadromous fish,
municipal, industrial, rural domestic, and irrigation uses.
Secondary benefits would include resident fish and wildlife habitat
enhancement, flood control, new recreational opportunities, and
water quality enhancement. .

2.2.2 Description

2.2.2.1 Dam

The project would consist of a 24,143 acre-foot reservoir at
_river mile 39.4 on Elk Creek (See: Appendix A for drawings of the
‘dam). A 186 foot-high. dam (hydraulic height) would inundate 681
acres of land. at the 775 foot mean sea level (msl) elevation at
normal (full) pool. The reservoir would impound about 4 1/2 miles
of Elk Creek and 2 miles of tributaries (Table 2-1 and Figure 2-2).
Excavation for construction of the dam would require removal of
approximately 300,000 cubic yards of overburden and rock. The
material would be backhauled and used for the fill required for the
relocation of Scotts Valley road at the south end of the reservoir
and for development of the recreation areas (Bureau of Reclamation,
1991).
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Table 2-1.

AM_TYP!

Description of Milltown Dam and
Related Facilities.

Roller-compacted concrete gravity

SPILLWAY

OUTLET

Structural height 186 feet
Hydraulic height ‘ 179 feet
Crest elevation . ' : 786 feet msl
Crest length ) - 1,050 feet
Crest width . : 17 feet
Downstream slope 0.75:1
Upstream slope Near Vertical

Volume 234,000 cubic yards

Type . uncontrol led center overflow
Crest elevation - 775 feet msl -
Spillway crest length . 100 feet

Spillway capacity (inflow design flood) ‘15,235 cubic feet/second

Multilevel structure

Type Single tower, moveable inlet
Outlet conduit size 1-36 inch diameter
Operating range (sill/elevation) Elevation 765 to 720 feet msl

Low level structure

Valves

DIVERSION WORK

STORAGE

Type Conventional-stationary
Outlet conduit size ’ . 1-48 inch diameter
Inlet elevation 650 feet msl
Maximum capacity 600 cubic feet/second
Bifurcations Pressure pipeline

Hydroelectric stub

1 fixed cone outlet valve
4 butterfly control valve

Type . Temporary-to be plugged after construction
Conduit size 5-foot diameter
Maximum capacity y 400 cubic feet/second

with cofferdam

Total capacity 24,143 acre-feet
Dead (107 ac-ft) and inactive capacity (393 ac-ft) 500 acre-feet
Municipal and industrial 937 acre-feet
Irrigation 9,654 acre-feet
Flow for anadromous fish )

and temperature control 7,737 acre-feet
Carryover 5,315 acre-feet
Reservoir length (full pool) . 4.5 miles
Shoreline (full pool) 13.2 miles

Source: Bureasu of Reclamation, 1991.
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2.2.2.2 gstorage Allocations

The reservoir would have a total storage capacity of 24,143
acre-feet, allocated among its principal uses (Table 2-1). The
active storage allocation would be made as follows: anadromous
fisheries and water temperature control: 7,737 acre-feet;
municipal and industrial: 937 acre-feet; and irrigation: 9,654
acre-feet; (Bureau of Reclamation, 1991). About 107 acre-feet of
the 500 acre-feet of dead and inactive storage is not accessible
since it is below the sill of the low level intake at 650 feet

(msl). The 5,315 acre feet of carryover could allow filling of the. -
reservoir during the following year depending on water year. Based -

on an area capacity curve (See: Appendix A), area and storage at
normal full pool, average drawdown, and maximum drawdown are as
follows:

Surface

PoOL Elevation Area Storage
Normal Full pool 775 feet msl 681 acres 24,143 acre-feet
Average drawdown

(annual) 736 feet msl 256 acres 6,193 acre-feet
Maximum drawdown

(drought) 688 feet msl 22 acres 543 acre-feet

|

The project would not affect prior water rights, including
instream water rights to protect aquatic resources.

2.2.2.3 Intake Structure

The intake structure for the low level outlet would consist of -
a rectangular shaft with a horizontal sill at elevation 650 (See:
Appendix A). A trashrack would be mounted above the sill. A
square bellmouth would be provided at the entrance, on the face of
the dam. A bulkhead gate would be provided for dewatering. The
sill would be 1located at elevation 650 to provide adequate
protection for the inlet. The intake would be high enough to
provide protection from siltation for up to 100 years.

The variable depth intake would operate between sill elevation
765 and elevation 720. The inlet structure would consist of a
reinforced concrete and steel sleeve, fixed to the lower portion of
the dam, and an upper steel pipe section capable of sliding
vertically in the sleeve. The inlet, which is fixed to the upper
steelpipe, would consist of a converging "funnel" drop type intake
having a trashrack above. Due to trashrack and inlet submergence
requirements, the inlet sill would operate through a range that is
at least 10 feet below these elevations. In the fully raised
position (sill elevation 765), approximately 5 feet of pipe would
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remain in the lower sleeve. A bulkhead gate would not be provided
for the water quality intake, since the inlet can be raised out of
the reservoir during medium and low reservoir periods (Bureau of
Reclamation, 1991).

2.2.2.4 outlet Works

The outlet works would consist of 2 structures as described
above. One structure would have a variable depth port between 765 .
and 720 feet msl. The second would have a fixed low level outlet

at 650 feet msl. Stored water would be withdrawn from different .

zones (between 650 and 760) in the reservoir to optimize fisheries
enhancement (flows and water temperatures). This configuration
would allow blending of flows between the 2 structures to achieve
water temperature control, although irrigation, municipal and
industrial water supply, and flood control do not require
temperature control. All releases would be suitable for aquatic
life. (Bureau of Reclamation, 1991).

Oregon State law (Oregon Revised Statutes - ORS 540.350)
requires that provisions be made on all new water storage projects
for future hydroelectric development. .= In response to this
requirement, a 42-inch diameter stub-off pipe and shutoff valve
would be located at the downstream toe of the dam, near the outlet
works stilling basin. With the present design, future construction
of a small powerplant could be accomplished without major
modifications to the project.

2.2.2.5 Water Distribution System

Lands that are 1nc1uded in the project service area would meet
3 criteria: . :

® They are classified as lrrlgable according to the Bureau of
Reclamation criteria.

® Douglas COunty requires that the lands had to be serviceable
from either a gravity pressure pipeline or directly
serviceable from Elk Creek.

® In order to be serviceable from Elk Creek, the land needs
to be within 1 mile of Elk Creek and require no more than
150 feet of pump lift.

The project would release most of the stored water through a
gravity pressure pipeline to the Yoncalla and Scotts Valleys areas
for irrigation, municipal, industrial, rural domestic, and
anadromous fish uses. The cost of all needed water treatment
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facilities would be borne by the users. Irrigation water would be
supplied seasonally while all other water would be supplied year
round or as required. Water would be supplied to users in lower
Elk Creek by pumping directly from Elk Creek. Figure 2-3 shows the
location of the proposed 19.6-mile pipeline system. The pipeline
diameter at the head of the system would be 30 inches. Pipe
diameter would decrease to 6 inches in service areas near the end
of the system. All water delivery points from the pipeline would
be metered (Bureau of Reclamation, 1991).

Water taken directly from Elk Creek by irrigators -would be
pumped through 2 to 8 1nch pipelines and be distributed to.
- sprinkler systems. ‘

2.2.2.6 Drainage System

Irrigation return flows are anticipated to be 19 percent of
delivered water volume (Douglas County Water Resources Survey,
1991). A fund would be established to provide on-farm drainage, if
needed.

Installation of the drainage system for irrigation return
flows would be a future project feature as indicated by ground
water levels. It would be funded as needed from the County through
sale of irrigation water (Myers, 1992).

An irrigation return flow system (sub-surface drainage system)
would involve networks. of 6 inch perforated tubing placed in a
dendritic pattern in each irrigated field, to allow for the
collection of soil moisture excess to crop root needs. The pipe
would be buried in a trench 2 feet wide and up to six feet deep.
If drainage is supplied to all irrigated lands in the service area,
then up to 15.6 acres of land could be disturbed. Areas which may
requlre sub-surface drainage systems are shown below:

Feet of Pipe Total Pipe Width Acres

Area Acres per Acre Length (feet) of Trench (feet) Disturbed
Yoncalla Valley 748 264 197,472 2 9.1
Upper Elk Creek 248 194 48,112 2 2.2
Scotts Valley 428 185 79,180 2 3.6
Lower Elk Creek 145 102 14,790 2 0.7
Totals 1,569 339,554 15.6

Source: Myers, 1992

The perforated pipe would be surrounded by a gravel envelope.
The trench would be backfilled and excess soil windrowed along the
route of the trench. Spacing of the pipe would depend upon the
hydraulic conductivity of the particular field. Drain outlets
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would be placed to discharge water into existing surface waterways
whenever possible. If the drainage pattern for a field prohibits
the above, an outlet conduit would be located at the lower end of
the drain field and extended to the nearest natural drainage for
discharge.

Irrigation uphill from a particular field could cause sub-
surface water to move into the root zone of a lower field. An
interceptor drain would be provided in these instances. It would
consist of the same type of perforated tube in a sub-surface gravel
envelope at a depth suitable to intercept the water and transport
it to an outlet to an existing surface water channel. These °
conditions could occur in the easterly draws of Scotts Valley and
along Elk Creek in tributary valleys.

Typical outlet works would range from a horizontal pipe
protruding from the bank of an intermittent waterway, to small
concrete or rip-rap head- and wing-walls enclosing the horizontal
pipe outlet to a "major" creek channel.

Some lands not now irrigated would require grading of portions
of a field that are not 3jurisdictional wetlands to prevent
intermittent surface ponding and aggravation of root-zone excess
moisture conditions. Such surface drainage improvements would
consist of filling depressions and constructing broad, shallow v-
shaped waterways such that normal agricultural equipment operation
would not be disrupted, to transport water off a field to an
existing drainage channel. The gradients of these waterways would
be designed well below rates that would produce erosion under all
flow conditions. Sod could be placed in the waterways, as a
further erosion reduction aid.

No project drainage or change in agricultural practices would
occur to negatively affect jurisdictional wetlands. This would be
enforced by County with a wetland protective clause in the water
service contract between the County and individual water user.
This would be discussed with the water user at the time the water
service contract is negotiated.

2.2.2.7 M

The reservoir would inundate about 3 miles of Elkhead road and
Scotts Valley road. A new service road would be constructed into
the base of the damsite (Figure 2-2). About 3 miles of Elkhead
Road (County Road #7) which traverses the western rim of the
reservoir, would be affected. This road, which carries about 300
cars per day, extends about 15 miles from the I-5 intersection at
milepost 154 to a junction at the Driver Valley Road near the city
of Oakland. The road would be relocated at approximately 785 feet
msl, less than 1/8 mile west of the present location. Elkhead Road
would provide access to a recreation area on the northwest side of
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the reservoir.

The reservoir would also affect the Scotts Valley Road (County
Road #8). This road begins at a junction with the Elkhead Road near
Interstate 5 and swings to the east and then to the south where it
again joins the Elkhead Road near the south end of the proposed
reservoir (Figure 2-2). This road, which carries about 100 cars
per day, has about 4 miles of paved surface and 5 miles of all-
weather gravel surface. The south end of the Scotts Valley Road
would be re-aligned to join the existing Elkhead Road. A causeway
would connect the east and west sides of the reservoir.

A 1l-mile maintenance road would be constructed from the
present Elkhead Road (near the present site of the county rock
stockpile) to the downstream side of the dam. The road surface
would consist of crushed rock on a 14-foot wide right-of-way. This
road right-of-way would also include a 7-foot utility corridor
right-of-way for the 30-inch pipeline and a powerline to the dam.

2.2.2.8 Utilities

Construction of the dam and the reservoir would require
relocating four utilities and installation of a new powerline.
Sprint long distance telephone 1lines (fiber optic), Douglas
Electric Cooperative power lines, and Pacific Power and Light
Company’s three main power lines would be affected.

Telephone 1lines are currently buried within County Road
rights-of-way. These lines would be moved at the utility’s costs
when the road is relocated. Douglas County notified Sprint of the
proposed dam and reservoir at Milltown Hill when it installed its
long-distance line, and the company agreed to move the line at its
own expense should the dam be constructed.

Douglas Electric Cooperative currently has its powerline along
County Road #7 right-of-way on the west side of the reservoir. The
utility would place a new powerline down the west side of the
reservoir along the new road right-of-way. .

Pacific Power and Light Company has one 115 kilovolt and two
230 kilovolt lines crossing the southern end of the reservoir. One
230 kilovolt line will be replaced in 1992 by a 500 kilovolt line.
The County would construct an island which would act as a base for
transmission towers in the south end of the reservoir area (Figure
2-2). Steel transmission towers would be built on each side of the
reservoir to support the lines as they span the reservoir. This
arrangement would allow sufficient clearance above the reservoir
for safety purposes. The material for the island would be taken
from an upland area west of the proposed island.

A new 3-phase powerline would be required to provide power to
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the control structure at the dam. The powerline would be built in
the road right-of-way for Dark Canyon Road (Figure 2-2). The line
would be about 1 mile long.

2.2.2.9 Microwave Tower

A microwave tower would be sited on Milltown hill in the NW1/4
NE1/4, Section 9. T.23S.,R.4W. (Figure 2-2). The structure would
be a 60 feet high self-supporting tower at an elevation of 1139
feet msl. Electronic equlpment would be located in a building.
about 10 X 15 feet and 8 feet high. Site power would be provided
by a spur from the existing 115 KV line which parallels County road
7. The microwave tower would allow project monitoring and control
from Roseburg, and also improve FAA and local law enforcement
agency communications systems (Motorola Microwave Field
Engineering, 1990).

2.2.2.10 Recreatjon Facilities

Two recreation areas would be constructed at the reservoir
site (Figures 2-2 and 2-4). These recreation areas would be
designed for day use only. The primary recreation area would be
located on the southeast side of the reservoir near the location of
the realigned County Road 8. Overburden from the dam site would be
placed and shaped on the site to improve it. The site would be
landscaped for appearance and utility purposes. This site would
include parking facilities for 133 single vehicles or 53 single
vehicles and 40 vehicles with trailers. The site would have 28
picnic sites that include 1 or 2 tables and 1 firebox each. The
picnic area would also include 1 garbage can and 1 fountain with
‘hose bib for every 4 sites. The site would include a 32-foot by
. 84-foot pavilion with restrooms in one end. A restroom would be
located near the boat ramp. The boat ramp would be 55 feet wide,
constructed of concrete, and would have a trolley type launching
dock (Horn, 1990).

A site on the northwest side of the reservoir, would include
parking, a boat ramp, a picnic area, and sanitation facilities.
Parking facilities would have space for 52 single vehicles or 29
vehicles with trailers and 4 single vehicles. The boat ramp, a 50-
foot-wide concrete feature with a trolley type launching dock,
would be extended to provide access during periods of extreme
drawdown. The picnic area would consist of 7 sites with 1 garbage
can and 1 fountain with hose bib for every 4 sites. Each picnic
site would have 1 or 2 tables and 1 firebox. Sanitation facilities
would consist of pit toilets. This recreation site would be
considered the secondary recreation area although it would provide
the most direct access from I-5, and would be more useable as
annual drawdown progresses.
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Both sites would be furnished with underground electrical
power and handicapped access (Horn, 1990).

2.2.2.11 other Facilities

2.2.2.11.1 Quarry

The County would use the on-site Otten Quarry, (Figure 2-2),
in Section 16, T.23S.,R.4W. This site is about 15 acres and

extends from elevation 800 to 1,100 msl, with most of the area --

between 900 and 1,000 msl: It is about 200 horizontal feet from
the 775 foot level of the pool. About 300,000 cubic yards of rock
.would be extracted and moved to the contractor work area for
processing into various sizes necessary for 1ncorporatlon into the
roller-compacted concrete (RCC) mix for construction of the dam.
Although about 98% of the sand necessary will be produced from
crushing activities on-site, it will be necessary to transport
about 2% from existing commercial mining operations. The Hobart
Butte Quarry is an optional source of rock. It is located on
Bureau of Land Management land about 1.7 miles east of County Road
#8 (Flgure 2-2). If the Hobart Butte site is selected, Douglas
County in consultation with the Bureau of Land Management would
prepare a mine development plan and address impacts for NEPA
compliance.

2.2.2.11.2 Contractor Work Area

A contractor work area would be required for various
activities (Figure 2-2).. The work area would be used for
processing the rock to a final aggregate for the processing plant.
. Aggregate would be stockpiled in the contractor’s work area or in
the staging area. The rock would be crushed to sizes desired and
washed, if required, to remove fines. The washing process would
1nclude 2 or 3 ponds placed in series to allow the fines to settle.
The size of the ponds would be from 1/4 to 1 acre in size.
Periodic releases of less than 1/2 cfs of water would be necessary
for exchange water. Prior to discharge, from the second or third
pond, wash water would be filtered through straw bales, or similar
filter material, to remove suspended material. Other purposes of
the contractor work area would be for storage of materials,
location of field offices, and parking of vehicles and construction
equipment.

2.2.2.11.3 gtaging Area

The contractor would develop a staging area for project
activities (Figure 2-2). The primary facility would be the RCC
batch plant. Aggregate for use in the batch plant would be
stockpiled in the staging area or in the contractors work area,
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depending on the contractor’s operation. The RCC mix would be
prepared at the staging area and delivered by conveyor or truck to
the dam.

2.2.2.11.4 Construction Haul Road

A haul road would be constructed to move overburden materials
from the dam site to the southern end of the reservoir for the
purposes of reshaping the primary recreation site on the south end
of the reservoir (Figure 2-2). It would also be used to move
construction materials to and from the dam site and other

construction areas. The road would consist of a graded, stabilized o

and maintained haul road located mainly on the east side of Elk
Creek for most of the length of the reservoir pool. It would be
located between 300 and 1,300 feet from Elk Creek except for 3
stream crossings.

2.2.2.11.5 Elk Creek Crossings

Three crossings of Elk Creek would be required along the
construction haul road. The exact locations have not been defined
and would depend on the configuration of the contractors work area.
They would be constructed by placing a rock fill across the creek.
Temporary culverts would be placed to allow passage of summer
flows. The culverts would be removed before high flow winter

- months.

2.2.2.11.6 Recreation Areas

The construction of the dam would require removal of
approximately 100,000 yards of overburden materials, consisting
mainly of soils from the dam abutments. These soils would be -
- hauled via the construction haul road to the south end of the
reservoir where they would be used to form and contour the primary
recreation area (Figure 2-4). Overburden materials from the Otten
Quarry, about 50,000 cubic yards, would be used at the recreation
site and to level the contractor’s work area. '

2.2.2.11.7 Causeways for County Road #8

The main causeway for County Road #8 would be about 1,300 feet
long (Figure 2-2). It would require about 150,000 cubic yards of
material composed of earth and rock fill. The material would come
from the excess rock and earth extracted for the road excavation
for re-alignment of County Road #7. Two culverts, each 8 feet in
diameter, would be installed.

The causeway across Lane Creek on the southeast side of the
reservoir would be about 300 feet long. It would require about
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25,000 cubic yards of material composed of earth and rock fill from
the excess available from the County Road. A 7-foot diameter
culvert would be installed.

2.2.2.11.8 Transmission Line Island

The island and its access road would be constructed from
excess material from the road as described above (Figure 2-2).
About 20,000 cubic yards of material would be required for the
access road and 55,000 cubic yards would be required for the
island. .The island would occupy 3 acres at the base:. It would
have side slopes of 4 to 1 and extend from elevation 760 msl to
elevation 781 msl. The top of the island would be flat to provide
the base for the transmission towers. The top would be about 0.75
acres (100 X 325 feet).

2.2.2.12 Land Acquisition

The maximum surface area of the reservoir would be 681 acres,
however the project would require 1,192 acres within the progect
take-line (Figure 2-2) as follows:

Lend Use Acres
Flood easement 221
Wildlife mitigation 235
Roads 6
Wetlands 23
Recreation 27
Reservoir 681

TOTAL 1,192

Approximately 90 acres of public land and 1,102 acres of
private land are needed. The project area would affect a total of
31 properties of which the Bureau of Land Management controls 3 and
Douglas County owns 5. Douglas County would acquire all or part of
the remaining 23 parcels except where management covenants may
suffice. Acquiring the properties would involve 8 to 10 dwellings
which would be handled in accordance with the Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970 and
amendments. Property required for the take-line is greater than
that which would be inundated for the following reasons:

° Additional area at 780 feet msl is required to handle
flood events that could inundate lands above the spillway
crest elevation of 775 feet msl.
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° Federal policy requires that sufficient land above the
high water line be taken for operation and maintenance of
the project.

° County policy requires a public land buffer around a
government owned facility to control access.

o Some blocks of land borderlng the reservoir would be
acquired for recreatlon purposes, and for wildlife
mitigation. ' .

° Relocation of Elkhead Road (cOuhty road #7) and Scotts -
Valley Road (County road #8).

o Construction of the Dark Canyon Service Road to the
damsite.
° Construction and operation of a microwave facility.

2.2.2.13 M;&;g__1_n_Qi_ImEQQL__LQ_BLQlQQL_Ql_QBQ
Cultu es

"Mitigation" refers to those efforts taken to lessen the
adverse impacts caused by construction and/or operation of the
project.

2.2.2.13.1 Reservoir Area Wildlife Habitat

The project would include several actions taken in the
~ reservoir area to mitigate wildlife losses (Figure 2-5). These
actions would include measures for both terrestrial and aquatic
wildlife.

The project would ‘' include acquisition and management of
‘approximately 235 acres of land adjacent to the southern end of the
reservoir area for terrestrial wildlife mitigation. These lands
would be protected and managed to increase wildlife habitat, but
would not involve measures which would require intensive operation
and maintenance. Improvements would include the cessation of
livestock grazing to allow recovery of native plants. The area is
currently fenced. Vegetative plantings of mast producing plants
would be made along field edges and fence rows to form a buffer,
provide cover, and produce food. Snags would be developed in
coniferous stands, and nest boxes and platforms would be provided
to improve nesting habitat for several bird species.

An additional 50 acres of snags and nest box development would
occur on lands in the takeline area. This would include wood duck
boxes on the Walker Creek arm of the reservoir. Goose nests and
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osprey platforms would be constructed in several areas.

2.2.2.13.2 Wetlands

The plan proposes the development of about 23 acres of
permanent, shallow-water wetlands at the upstream end of the
reservoir south of the County Road 8 causeway (Figure 2-6). These
wetlands would be formed by scooping out shallow depressions in
flat areas that would normally be dewatered .during summer
drawdown. The excavated material would be used to create low berms

adjacent to the shallows. The berms would be treated to protect: . .

them from erosion and would be planted with herbaceous and woody
vegetation tolerant to inundation.

The purchase of a 3-acre log pond that was discussed in the
DEIS for the project will not be part of the project as planned.
A decision to remove the log pond from the project was made after
further investigation by Douglas County determined that water
quality in the log pond was not as anticipated based on prior
conversations, and that a considerable clean-up liability may be
incurred if the pond was part of the project. This decision to
remove the log pond from the project does not deter Douglas
County’s desire to use the 1log pond for development of a
recreational and wildlife facility, but it is in Douglas County’s
best interest to pursue it separately from the Milltown Hill
Project. Also, there may be additional funding sources available
(for clean-up) if the log pond is not part of the project.

2.2.2.13.3 Habitat for Black-tailed Deer and
Turkey

The County would secure 767 acres of habitat for the Federal

- .endangered Columbian white-tailed deer. Habitat would be secured

off-site to mitigate for loss of 681 acres of black-tailed deer and
turkey habitat. The 767 acres would be a portion of the 5,500
acres of Columbian white-tailed -deer habitat required - by the
recovery plan for delisting. This off-site mitigation measure for
lost game species values was developed by biologists representlng
the Fish and Wildlife Service, Oregon Department of Fish and
Wildlife, Douglas County, and Bureau of Reclamation. About 2,000
acres of secured habitat exists on Federal, County and State lands.

2.2.2.13.4 Cultural Resources

Historic structures evaluation and test excavations for
historic and prehistoric sites would be completed prior to project
construction to determine if they are eligible for listing to the
Natural Register. Means to avoid or reduce the adverse project
effect would be investigated. Adverse effects would be mitigated
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through data recovery. SHPO and the Advisory council on Historic
Preservation would be consulted for review and approval. A
Memorandum of Agreement (MOA) for impact mitigation actions would
be signed by Reclamation, Douglas County, the SHPO, and the
Council.

2.2.2.14 hancements to Biologic esources

"Enhancement" refers fo those efforts taken for long-term
improvement of existing blological conditions during constructlon
and operation of the project. :

2.2.2.14.1 §§I§§}n I low Imgrgvemeg;s :Qr
Fisheries Resources

The project would store water during high flow periods in late
fall, winter, and early spring to meet downstream needs during the
irrigation season (April 1- October 30) and for anadromous fish
enhancement. Releases would be made for the purposes of municipal
and industrial water supply and fish enhancement throughout the
year. Irrigation releases would be made during the irrigation
season only.

Storage of up to 7,737 acre-feet of water would be reserved
each year for fisheries resources. This water would be used to
augment instream flows and provide cooling water to maintain water
temperatures within an acceptable range for fisheries resources
during summer and fall months. During these months, water
temperatures are normally above 65-75 degrees (F) in most portions
of Elk Creek. Releases of water at the dam would increase flows in
the mainstem during the naturally low flow period of summer and
early fall.. With control over the temperature of the released
water, the cooler water and increased flows would substantially
improve rearing habitat for anadromous fish in the mainstem of Elk
Creek below the dam. In addition, the Yoncalla Valley pipeline
-would be used to deliver water to the lower 2.5 miles of Yoncalla
Creek for stream flow enhancement during the same low flow period.

2.2.2.14.2 Instream Fish Habitat Improvements

Log or gabion structures would be placed across Elk Creek in
certain areas to trap gravels for spawning purposes. Due to the
lack of natural gravel recruitment, some gravel may need to be
placed along with the gravel holding structures. Approximately
8,000 square feet of gravel would be placed between river miles
39.4 and 34.4, 33,000 square feet of gravel between river miles
34.4 and the mouth, and 4,000 square feet of gravel in the lowest
reaches of Adams and Yoncalla Creeks (Figure 2-7). Gravel deposits
would be one foot in depth.

F:Chap2 2-16
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2.2.2.14.3 Reservoir Fish Habitat Improvements

Several actions would be taken to ensure good habitat for
reservoir fish (Figure 2-5). These actions include leaving timber
standing on about 90 acres on the Walker Creek arm of the reservoir
and in the northern portion of the reservoir. Timber would also be
left standing south of the County Road #8 causeway. Brush piles
would be left in the central pool area. In addition, brush piles,
tree stumps, and other woody debris would be placed in the main

pool area and south of the County Road #8 ‘causeway. - Emergent -

vegetation would be planted in the southern end of the reserv01r»
for habitat enhancement.

2.2.2.14.4 Riparjan Habitat

The project would include measures to evaluate improvement to
about 1.5 miles of riparian habitat along Elk Creek below the dam
to mitigate for losses upstream of the dam due to inundation.
Areas in need of habitat improvement are located between Scotts
Valley and Boswell Springs and in the Putnam Valley area.
Improvements would include vegetative plantings and fencing to
protect the existing or improved riparian areas from livestock
grazing (Figure 2-7).

2.2.2.15 construction Schedule and Work Sequence

Douglas County would complete construction of the Milltown
Hill Project in three years (Figure 2-8) Operation would begin in
year four.

During 1991, some work was completed on the relocation of
portions of -  County Road #7 (Elkhead Road) and County Road #8
(Scotts Valley Road) near the southern end of the proposed
reservoir - area. The work was undertaken by Douglas County to
accommodate construction of a new Pacific Power & Light 500 kV
power transmission line through the area and to provide access to
a new homesite for a family that would eventually be displaced by
construction of the dam and reservoir. Powerline construction is
scheduled to begin during the fall of 1991. -Much of the material
excavated from the new road realignment cuts was placed for the
power transmission tower island located in the upper reservoir
area. This work represents some of the road relocation scheduled
for year 1 construction in Figure 2-8.

Figure 2-8 does not reflect about a year’s worth of lag time
between construction year 1 and 2 which will be needed for
processing of the Small Reclamation Projects Act loan application
plus final approval of Federal funding.
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During year 1 and prior years the following activities have
been and would be done:

During
occur:

g
H
[N
o |
Q

Acquisition of rights of way and properties
Removal of acquired buildings

Strip dam abutments

Relocation of County Roads #7 and #8

Construction of the access road to the downstream
side of the dam

Development of mltlgatlon and monltorlng plans

year 2 the following constructlon act1v1t1es wbuld

cOmplete

aquatic habitat 1mprovement

Begin anadromous fish supplementation

Clearance of reservoir to 780 feet msl

Development of mobilization and construction program
Construction of the haul road in the reservoir area
Construction of access road to recreation sites
Construction of diversion works

Dewater foundation

Construction of securliy fence

Begin grout foundation

Complete

dental concrete and shotcrete

Begin dam, stilling basin and outlet works
Implement monitoring plans
Begin pipeline network

Complete
areas.

Complete
Complete
Complete
Complete
Complete
Continue
Complete
Complete
Complete
Complete
Complete

During operation
would continue as required and comnitted to in the FEIS (See:

Appendix B).

F:Chap2

year 3 the following actions would be taken:

construction of access road to recreation

foundation and dam drainage

dam, spillway and stilling basin
outlet works .

pipeline network

anadromous fish supplementation
implementation of monitoring plans
road relocations

dewatering of foundation
grouting foundation

recreation facilities

wildlife mitigation

of the project, mitigation mom.torlng efforts



2.2.2.16 Project Costs

The total estimated capital cost of the Milltown Hill Project,
based on January, 1990 cost levels plus an allowance for projected
price increases would be $41,748,600 (Table 2-2). This total
includes, in addition to direct construction costs, reasonable
allowances for <contingencies, investigations, engineering,
acquisition of lands, County overhead and legal fees, reimbursable
interest during construction and Bureau of Reclamation
participation. - :

Table 2-2. Summary of Estimated Projéct'Costs.

Total Direct Cost $28,500,100
Contingencies 8 10.00%X 1,425,000
Subtotal 29,925,100
Projected cost increase 712,000
Subtotal 30,637,100
Engineering and Administration 5,740,600
BASE CONSTRUCTION 36,377,800
COST
RIDC 697,900
Rights of Way 2,727,500
Bureau Participation 310,000
Application Processing 65,000
Loan Administration 245,000
: TOTAL CONSTRUCTION COST 40,113,200
Deferred Drainage 425,400
Loan Application Reports 804,000
TOTAL PROJECT COST 41,748,600
Less COUNTY CONTRIBUTION 10,700,000
Rights of Way 2,168,000
Loan Application Reports 424,200
Filing Fee 5,000
Deferred Drainage 425,400
Other (Cash & Services) 7,677,400
TOTAL FEDERAL SHARE 31,048,600
oan ) 24,532,8000
Grant . 5,817,900
Rights of Way 559,500 -
Construction 4,472,700
Loan Applic &
. Spec Studies 785,000
RIDC
Less RIDC (697,900)
TOTAL LOAN OBLIGATION AND GRANTS 30,350,700
Less USBR Prior to Loan (60,000)
FEDERAL APPROPRIATION REQUIREMENT 30,250,700
Less USBR Loan Administration (245,000)
TOTAL FUNDS TO BE ADVANCED BY U.S. 30,045,700

-----------------------------------------------------------------------------

Source: Myers, 1992.
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2.2.2.16.1 Projected Future Costs

on the basis of recent trends, the cost of construction can be
expected to rise above current levels. Allowances of 2 percent per
year have been included to accommodate escalation expected to occur
between the time of the estimates and start of construction.

2.2.2.16.2 Land Acquisition and Rights of Way

A total area of 1,192 acres would be acquired by Douglas .
County for Milltown Hill Reservoir and road relocations. Pipeline .
routing would be located within rights of way for either State or
County road rights of way, consequently, no rights of way costs are
included for the pipeline. A right-of-way permit will be required
for BLM public domain and revested Oregon and California Railroad
Grant Lands (O&C lands).

The cost of acquisition of all properties and rights of way
for the project is estimated to total $2,727,500, including
contingencies and price increases.

2.2.2.16.3 Endgineering and Administration

Douglas County has entered into a memorandum of understanding
(MOU) with the Bureau of Reclamation to provide design service. An
additional MOU describing construction inspection and
administration services, is being negotiated. These costs,
exclusive of SRPA program costs, are estimated to be:

MOU costs for preparation of dam designs and specifications $2,283,000
MOU costs for construction administration 2,000,000

Douglas County has:- retained J.M. Montgomery Consulting
. Engineers, -Incorporated for preliminary. and final design, and
specification preparation. For the dam and control structure at
the base of the dam, an amount of $4,283,400 has been included for
these services. The county also would retain a consultant for
design and construction administration for <the recreation
facilities. Road design and construction inspection is to be
accomplished by engineers of the County’s Public Works Department.
Project engineering and administration costs are shown below:

FEATURE _ AMOUNT
Road Relocation $373,200
Dam and Control Structure 4,283,400
Pipeline 1,000,000
Recreation 84,050
Total $5,740,650

F:Chap2 2-20



Total engineering and administration costs are about 11.8%.of
total project costs exclusive of Reimbursable Interest during
construction.

2.2.2.16.4 Estimated Direct Cost of Project
Facilities =

A summary of the estimated direct cost of project facilities
are shown below:

EACILITY gost’ SOURCE

Road & Utility Relocation $3,110,000 County
Dam & Appurtenances 20,898,340 USBR/JMM
Distribution System 5,400,970 JMM
Recreation Facilities 840,490 County
Wildlife Mitigation 358,840 County
Aquatic Habitat Improve. 28,510 County
Project Total $30,637,150
2.2.2.16.5 Loan Application Reports and
Special Studies

During the course of formulation of the Milltown Hill Project,
Douglas County spent $399,000 for general project planning. The
county accomplished investigations and studies to further define
the potential specifically for anadromous fish enhancement in the
amount of $142,200 and $4,500 for recreation facility concepts.
Costs for preparation of the Loan Application and Environmental
Reports are estimated to total $258,300. These total $804,000.

-

2.2.2.16.6 eau of Reclamation Costs

During design and construction of the project, the Bureau of
Reclamation would incur costs from activities pertinent to the
administration of the Small Reclamations Project Act program, such
as loan application review and processing, repayment contract
preparation, design review and construction oversight. The overall
costs have been estimated to be $305,000, of which $60,000 is for
application processing and $245,000 for loan administration.

2.2.2.16.7 Reimbursable Interest During
Construction (IDC)

During the construction period interest charges (IDC) would
accumulate on costs incurred and/or funds advanced by Bureau of
Reclamation. The accumulated total is included in the repayment
schedule calculations. The portion of IDC related to water use for
purposes other than commercial irrigation is considered
reimbursable, and over the repayment period is expected to total
$697,900 (Myers, 1992).
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2.2.2.16.8 Operation, Maintenance and
Replacement Costs

The Milltown Hill Project would be operated by the Douglas
County Water Resources Survey as part of the continuing Douglas
County Water Resources Program. Major elements of ‘the program
include:

° Cooperative stream gaging ‘with the u.s. Geologz.cal Survey
and the State of Oregon.

®  Cooperative Snow Surveys.with thé U.S. beﬁartmentAof
Agriculture.

° County stream gaging program.

° County/National Weather Service Rain Gage Network.

° Dam safety inspections, including use of county-owned

equipment for monitoring inclinometers.

o Planning activities for selection and implementation of
additional projects.

° Assistance to 1local entities in solution of water
resource problems.

] Cooperation with the state of Oregon District 15
Watermaster’s Office.

o Reservoir operétion and maintenance of Galesville and
- Berry Creek projects.

®  Cooperation with the Corps of Engineers for flood control
of reservoir releases. _

Funds for all the activities of the Water Resources Survey are
provided through the Public Works budget and only those costs
deemed to be directly attributable to Milltown Hill are expected to
be borne by water users (Myers, 1992).

The project would be operated from the operations center in
the County Courthouse in Roseburg. Other county projects, such as
Galesville, are operated through the Water Resources
Survey/Watermaster’s Office. Diversions would be administered by
the District 15 Watermaster and staff. Customer billing, project
accounting, and fiscal services would be accomplished by the
administrative staff, coordinated by the Deputy Director. The
above activities would be incorporated into the work loads of
existing staff. Costs would not accrue to project water users for
these functions.

F:Chap2 2-22



Inasmuch as dam safety is an ongoing program, costs for this
activity for the Milltown Hill Project would not be broken out or
allocated to the project, but would continue to be included in the
overall Water Resources budget. Communication costs between
Milltown Hill and the control center would not be charged to water
users (Myers, 1992). .

Routine minor maintenance and incidental operation duties at
Milltown Hill Reservoir would be accomplished by the staff of
Douglas County’s Water Resources Survey,  and by a full-time
attendant. The cost of the full-time attendant would be shared
between the project and the Douglas County Parks Department. The
project would then be responsible for one half the employee cost,
at an estimated annual amount of $12,000. The attendant would
perform minor maintenance duties at the dam, estimated to require
about one-half the employee cost to the project. Maintenance needs
at the dam of a more serious nature would be met on a scheduled
basis, or as-needed, utilizing men and equipment from the County
Road and/or County Park Department crews.

The resident attendant also would perform periodic operation
and maintenance inspections of the pipeline. This is estimated to
require the one-half of the attendant’s time. The county plans to
retain a contractor, equipped to perform maintenance on the
pipeline, on an on-call basis. The estimated cost for pipeline
maintenance is estimated at an annual workload of 100 hours at a
cost of $75 per hour, totaling $7,500 annually. Maintenance costs
are estimated to total $19,500 payable by the project. Of this
total, the pipeline functions would be responsible for an estimated
total of $13,500 and the dam and reservoir share would amount to
$6,000.

Operation . $ See Text -—
Maintenance $ 6,000 $ 13,500 $ 19,500
Replacement $ 5,070 0 $ 5,070
Total O+M+R $ 11,070 $ 13,500 $ 24,570

Source: Myers, 1992

A sinking fund amount is estimated for one item, the Systems
Control and Data Acquisition (SCADA) equipment, to be installed in
the Control Structure at the base of the dam. The total capital
cost of the equipment is estimated to be $70,000, according to JM
Montgomery estimates of "probable bid price". A life of ten years
has been assumed for the equipment, with complete replacement at
the end of that time. It is assumed that Douglas County would be
able to manage sinking fund amounts to receive an interest income
amounting to 7% over this period. The annual sinking fund deposit
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required to completely replace the SCADA gear at the end of ten
years is $5,066 (Myers, 1992).

Douglas County would establish, prior to the beginning of
project operation, an emergency reserve in the amount of $40,000.

2.3 QQ_RlLJm22JEU3LlEE&AQéDl..LQJigJEEEﬂ&EH&ELJ_QDQ
Ezgggg;zg_gzﬂgzg

2.3.1 Reviews, Permits, and Licenses

Reviews, permits, licenses, and other regulatory compliance
presented in Table 2-3 would be required by Federal, State, and
local agencies for the construction and operation of the proposed
project. Douglas County would apply directly to all agencies that
require permits and licenses.

2.3.2 Compliance with Executive Orders for Flood Plain
ugn2g_mgnL_i112§§_gnQ.B;_sggslgn_gz_ﬂgslgngg
#11990

The Draft Environmental Impact Statement of the proposed
project was used to elicit public review and comment as required by
Executive Orders 11988 and 11990 and Reclamation’s implementation
procedures.

In response to Executive Orders 11988 and 11990, Bureau of

Reclamation has addressed the following specific issues in the
Draft and in the Final Environmental Impact Statement.

1.‘ -Beagog wh oposed . action st

flood plain or wetlands. .

Dams and reservoirs, by their very nature, must be located in
flood plains to impound surface water. Associated structures that
might be damaged by flooding, such as the relocated road, would be
located outside the flood plain. Other facilities would be
designed to withstand flooding.

Scattered, small patches of seasonal wetlands, having emergent
vegetation, occur in the irrigation areas (approximately 28 acres).
Douglas County would notify landowners of the locations of these
wetlands. No project drainage or change in agricultural practices
will occur to negatively affect jurisdictional wetlands at the time
the water service contract is negotiated. This will be enforced by
County with a wetland protective clause in the water service
contract between the County and individual water user.

F:Chap2 2-24
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2. Facts considered in making the determination to locate in
the flood plain or wetlands.

The benefits of supplying M&I and irrigation water as well as
flood control benefits and instream flows would outweigh the harm
to natural and beneficial values of flood plains.

There are ample opportunities to replace 1lost values to
wetlands by developing wetlands in the upper part of the reservoir.

3. E__on_whethe ' osed- a [o] rms .
: (o] e state oCc lood n r wetland

protection standards.

The proposed project should conform to state and local
standards for protection of public facilities within the 100-year
flood plain. It would comply with the Statewide Planning Goals and
Guidelines, as excepted, including Goal 5 (wetlands) and Goal 7
(flood plains).

4. t whethe e e tur nd
beneficial value of the flood plain and wetlands.

Dam construction and operation would have both positive and
negative effects. However, the positive effects would outweigh the
negative effects. Operation for flood control would help prevent
losses of public and private lands historically subject to flood
damage. It would also narrow the downstream 100-year flood plain,
making some lands more suitable for human use and habitation.

A consequence of flood control, however, is long-term
.elimination of the seasonal flooding that deposits nutrients,
organics, and sediments that temporarily accelerate, until it
reaches a new equilibrium, due to lowered deposition of sediments
trapped by the dam. )

Wetlands would not be converted to agricultural lands when

additional irrigation water becomes available. Wetland loss in the
area of reservoir inundation would be mitigated.

5. eps ta esi acti t

The design would take into consideration the need to protect
the dam from the probable maximum flood, as well as to protect
downstream properties.
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6. estoratio o ood lain and wetland values

applicable to the proposed action.

Flood plain values would be at least partially offset by the
enhancement of riparian areas downstream of the dam. Wetlands lost
in the inundation area of the reservoir would be offset by the
creation of wetlands in the upper end of the reservoir.

2.4 ternatives cConsidere t Excluded from Detailed
Study A :
2.4.1 ctu tives Investi

The following storage sites were explored (Clair Hill and
Associates, 1968, 1969, 1971; International Engineering, 1978 and
1980), including the preferred alternative, on tributaries to Elk
Creek and Elk Creek mainstem (Figure 2-9). A summary of findings
for each alternative is listed in Table 2-4.

2.4.1.1 Tributaries to Elk Creek

i eek. This site, also called Skull Mountain site, is
located on Billy Creek, approximately 1/2 mile south of its
junction with Bear Creek (Section 24, T. 22S., R. 6 W.). This site
has an 80,000 acre-foot capacity. However, precipitation records
indicate the drainage area yield would not exceed 28,000 acre-feet.
The Scotts Valley and Yoncalla Valley service areas would not be
served, due to high pumping costs. Therefore, the site was dropped
from further investigation. The city of Drain subsequently
developed a 290-acre-foot reservoir on Bear Creek, a tributary of
Billy Creek.

Adams Cre : This site is 1located on Adams Creek,
approximately 1/2 mlle from its confluence with Elk Creek (Section
6, T.23S., R 4W.). Preliminary geological investigations indicate
thls site may be structurally suitable for a dam which would store
only 2,000 acre-feet although 1,500, 3,500 and 6,800 acre-feet
sites were evaluated. This small watershed would not yield enough
water for all the service areas and the costs per acre-feet were
excessive, therefore the site was dropped from further
investigation. At present, the city of Yoncalla has a permit for
the diversion of 1.5 cfs of water from Adams Creek. This water is
pumped to Wilson Creek, then piped 4 miles and stored in a 100
acre-foot reservoir near Yoncalla.

F:Chap2 ' 2-26



SUOI}DO0T B}SWD(J SAI}DUIBYY
" e " =y w yo8loud |IH umoyIIN
o, 6-2 34NOId
@ 8 (z 3uS) @ oz & 3WIs
3LIS av3HXY13 ' ———
) \ SIUN T ML Z/L O
z iz .1\ 7] 1z . 1
3\
aLs // 7
\ Au._._m " I .\ I
3s0dind J19NIS 4 ,
, VTIVONOA ON
01 3US— VN1V Smmumﬁm ) & \.
| — TIIH NMOLT
AITIVA ONI¥LSIOHS /]
INO.
. € \ ” \/)nhdﬂ.\ ¢ €
v 3us—] \ W_r
$€T L b
' \\
jor us] i N
£ _ | = ' €€
’1
als
8T :14 8C
affs 33D ATYE
N » QLNID2 ( ._ﬁ
=l
(¥4 oz

:’\5\\>




Table 2-4. Structural and Non-structural Alternatives
Investigated.
ALTERNATI!§§ FINDINGS

1. Structursl

A. Sites Located on
Elk Creek Tributaries

Billy Creek

Adams Creek

Wise Creek

Shoestring Valley
(Walker Creek)

B. Sites Located on

Elk Creek Mainstem
Drain (McClintock)

Scotts Valley
(ELk Creek)

Yoncalla Single
Purpose

Site 2

~ Site 4
Site 6 -
Site 8
site 10

Site 12
(Preferred Alternative)

Site 14
Site 16

C. Other Structural

Interbasin Transfer
Ground Water Pumping

2. Non-Structura
Purchase of irrigation

Conservation

-Insufficient water yield
-High costs of pumping water to service area in Scotts
valley and Yoncalla v-lle_y.

-small yield L o -
-Geological conditions would provide for-a reservoir of only - -
2,000 acre-feet; not- adequate for service area needs.

-Inadequate yield.
-Slide potential on both abutments.

-Yield of only 12,500
acre-feet.
-Larger reservoir would be cost prohibitive.

-Would inundate Scotts Valley service area.

-Prohibitive costs of 1-5 relocation.

-Loss of Scotts Valley service ares.

-High cost of pumping to service sreas in Yoncalla valley.

-Would inundate Scotts

Valley service area.

-Would inundate 1-5.

-Loss of Scotts Valley service area.

-High cost of pumping to Yoncalla Valley service area.
-High cost of 1-5 relocation

-Unacceptable to local Douglas County Water Resources

Management Plan and the Oregon Water Resources Commission’s
Basin Program Statement. Would service Yoncalla vValley only.

-Inadequate reservoir capacity.
-Inadequate reservoir capacity.
-Geologically inadequate.
-Geologically inadequate.
-G?ologically inadequate.

-Meets all needs of service areas. Geologically acceptable
-Geologically inadequate.

-Geologically inadequate, working room for dam
construction not adequate.

-Institutional constraints.
-Inadequate water supply.

-inadequate water supply.
-High pumping costs.

-Counter to diversification of water employment base.
-Would apply to Drain only because Yoncalla would have no
source.

-Active Conservation programs are in effect.



Wise Creek. This site is located on Wise Creek, approximately
2 miles southeast of Drain (Section 22, T.22S.,R.5W.). The site
was dropped from further investigation due to slide potential on
both abutments and inadequate water yield.

Shoestring Valley. This site is located on Walker Creek
approximately 1/2 mile from its confluence with Elk Creek.
(Section 10, T.23S.,R.4W). . Initial investigations indicated the
average yield for this reservoir would not exceed 30,000 acre-feet.
More detailed studies showed that the storage capacity could be
only 12,500 acre-feet. The physical formation of the area provides-
for only an 80-foot structure, capable of storing only 12,500 acre-
feet. A larger structure would be cost prohibitive.

2.4.1.2 Elk Creek Mainstem

Drain. This site, also called the McClintock site, is located
on Elk Creek, approximately 4 miles upstream of the town of Drain
(Section 22, T.22S.,R.5W.). Potential storage capacity is 220,000
acre-feet, but the average yield would not exceed 115,000 acre-
feet. A reservoir at this site would inundate the entire Scotts
Valley service area and a 2-mile segment of Interstate 5.
Relocation of approximately 4 miles of I-5 would be required. The
costs of the relocation of I-5, and the cost of pumping water to
the Yoncalla Valley service area, plus the loss of the Scotts
Valley service area, indicated the site did not warrant further
investigation.

Scotts Valley. This site, also called the Elk Creek site, is
located on Elk Creek, at river mile 33.5 (Section 30,
T.ZZS.,R.SW;). -Potential storage capacity is 100,000 acre-feet,
with an annual yield of 75,000 acre-feet. This 51te would 1nundate
Interstate 5, but not to the extent the Drain site would. It would
also 1nundate most of the Scotts Valley service area. Cost of
highway relocation, pumping cost to the Yoncalla Valley. service
area, and loss of Scotts Valley service area, plus the possibility
of leaks in both abutments indicated the site should not be further
investigated.

Yoncalla Single Purpose. This alternative is located in
Section 4, T.23S.,R.4W at the same site as the preferred

alternative. It differs from the preferred alternative in that it
would provide only 5,350 acre-feet solely for municipal and
industrial use in the Yoncalla - Rice Hill area. This alternative
was dropped from further study after local interests determined it
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unacceptable, since it addressed only a portion of their needs.

Elk creek Dam_ Axis Alternatives. A reconnaissance
investigation identified 8 potential dam sites in the upper reaches
of Elk Creek. Three sites were in Section 4. They were site 12
(Milltown Hill), site 14, and site 16. Three sites were in Section
9. They were site 6, site 8 and site 10. One site was in Section
11 (Elkhead site, site 2). One site was in Section 16,
T.23S.,R.4W. (site 4). Area capacity curves were developed for 5
of these sites. Estimates were made of volumes -of materials -
required for a typical dam, using a normal water surface elevation
of 800 feet msl for each of the five sites. Two sites failed to
meet the criteria. Three sites, including the preferred
alternative site were further inspected for geological foundation
conditions. The Milltown Hill alternative had the most favorable
material for structural adequacy for dam foundation, permeability,
and related problems concerning spillway and outlet construction,
and availability of materials for embankment (Table 2-3).

Reclamation and County decided to limit future studies to the
preferred alternative. All structural alternatives which involved
a reservoir capacity 1less than desired were considered not
acceptable, and they were dropped from further investigation, since
they would not provide enough water to meet County goals and the
needs of the subbasin.

2.4.2 other Structural Alternatives
Two additional alternatives were investigated. An

investigation revealed that ground water supplies are inadequate
for the future needs of the service areas (USGS, 1977), and pumping
costs would be prohibitive. An interbasin diversion of water was
also considered. This alternatiVe_would involve the transfer of
water from the Coast Fork Willamette River, near London, to the Elk
Creek drainage. Investigations  indicated the supply of water is
inadequate and the cost of either a tunnel or a pumping facility as
well as a diversion structure would be prohibitive.

2.4.3 on- ura atives

Non-structural alternatives considered were water conservation
and retirement of irrigation land. The purchase of irrigation
water would be counter to the effort the county is making toward
providing greater opportunities to diversify its employment base.
The cities of Drain and Yoncalla are unique for their size. They
have implemented conservation measures such as metered water
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supplies and both cities maintain active conservation programs.
Further conservation measures would not appreciably increase
available water supplies and would still be unresponsive to the
long-term goals of the county, the cities, and the farming
communities of Elk Creek subbasin.

2.5 Comparison of Environmental Impacts of Alternatives

The preferred alternative and the no-action alternative are
compared in Table S-2 in the Summary section. - A more in-depth
analysis is presented in Section 3, Affectéed Environment and.
Environmental Consequences.
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3.0 NV NVIR AL CON UENCES

The National Environment Policy Act of 1969 (NEPA) requires
that an Environmental Impact Statement be written for a proposed
federal project or a federally funded project which would affect
the human environment. The Environmental Impact Statement is to be
developed using the guidelines established by the Council on
Environmental Quality (CEQ). Public scoping and agency
consultation processes must adhere to CEQ’s guidelines. For the
proposed Milltown Hill Project, these processes have been on-going
for over 3 decades. During these processes, especlally during the

past 3 years, potential problems have been identified which. -

required the need for ancillary studies, to provide information for
evaluation of impacts of project construction and operation. These
studies were conducted and are reported in various Technical
Appendices and special reports (See: Table 4-1 Section 4,
Consultation and Coordination).

This EIS addresses each known environmental component which
could be affected by the project. The existing conditions,
impacts, and mitigative and enhancement measures for most
components are addressed commensurate with the level of concern
identified during the public scoping process, agency consultation
process, and in subsequent studies. When additional concerns were
identified during impact evaluation they were treated commensurate
with the magnitude of impact expected. The main concerns of the
agencies and the public were the adverse impacts of reservoir
inundation and the favorable impacts of the predicted change of Elk
Creek water regime on the existing biological environmental
components.

Consequences of constructing and operating the proposed
project will be quantified, whenever possible, in terms of
" incidence, intensity, magnitude and duration. Mitigation measures
to offset adverse impacts will also be gquantified in terms of
effectiveness when possible. - Enhancement measures will be
addressed  separately. Based on the level of impact expected on
.various environmental resources, environmental commitments are
proposed to ameliorate or avoid impacts (Appendix B).

3.1 Preferred Alternative

This EIS addresses construction impacts and operation impacts
separately, as appropriate. Construction activities would be
localized and would occur primarily in and near the reservoir pool
area during a 3-year period.

The relative proximity and timing of construction activities
and the 51m11ar1ty of impacts expected allows an analysis of
impacts by grouping all activities under "constructlon impacts" for
each environmental component.

f:Chapter3 ' 3-1



Construction activities in the reservoir area include:

Constructing the service road (Dark Canyon Road) from
Ccounty Road #7 to the base of the dam

Constructing the haul road in the reservoir area

Preparing the Otten Quarry for extraction of rock
material

Operating a rock crusher in the stagxng area and in the 
contractor work area for aggregate sizing . T

Operating a batch plant for roller compacted concrete
processing in the staging area

Constructing and using 2 or 3 settling ponds (1/4 to 1
acre each) in the work area for cleaning fines from
crushed aggregate

Stockpiling and mixing aggregate in the contractor work
area or in the staging area

Constructing the dam and appurtenances

Removing overburden from the dam abutments and hauling to
the eastern recreation site

Setting of 2 coffer dams and a diversion in Elk Creek at
the damsite and across Elk Creek near Otten Quarry

Clearing of timber in the main pool area
Recontouring of the eastern recreation site
Relocating portions of County Roads #7 and #8

Constructing two causeways on County Road #8 across the
reservoir .

Constructing the transmission tower island and excavating
wetlands south of the causeway

Placing the buried pipeline and electrical transmission
line in the road right-of-way of Dark Canyon Road

Constructing the recreational facilities

Constructing the microwave tower and facilities

Construction activities are scheduled as shown in Figure 2-8.

f:Chapter3
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Construction activities away from the pool area would involve
the installation of an irrigation pipeline network in the service
areas.

An Annual reservoir operation schedule is shown in Figure 2-8.
Operation of the project would cause impacts in the reservoir pool
area, but the majority of potential impacts during operation would
occur in Elk Creek downstream of the dam. These impacts will be
discussed under ‘"operation impacts" for each environmental
component. : :

3.1.1 Topography

3.1.1.1 Existing Topography

Elk Creek, in the northern portion of Douglas County, Oregon,
is a subbasin of the Umpqua River Basin. Elk Creek flows from east
to west, extends about 45 miles from its source in the foothills of
the Cascade mountain range to its confluence with the Umpqua River
near Elkton, and is about 290 square miles in area. Elevation
ranges from 150 feet to 2600 feet. Topography is generally
mountainous, with rounded slopes, incised by steep, narrow canyons.
Topographic relief is more pronounced in the higher eastern part of
the subbasin, which exhibits well dissected topography with narrow,
steep-walked valleys in a deeply entrenched dendritic pattern.
Topographic relief in the western portion of the subbasin is less
pronounced. '

The watershed for the reservoir heads at the Calapooya Divide
about 7 to 8 miles upstream from the damsite (river mile 39.4) with
the divide trending both east and south of the reservoir area.
.Water drains from Dickinson Mountain trending along the west side
of the reservoir and from the east and north from the north
trending ridge between Harness Mountain and Hobart Butte.
Tributaries to Elk Creek above the dam are Shingle Mill, Walker and
Lane Creeks. The total watershed of the dam is approximately 30.5
square miles, with elevations ranging from 600 feet at the damsite
to approximately 2600 feet in the higher ridges along the southern
subbasin boundary. The reservoir created by the Milltown Hill Dam
would inundate 681 acres at normal full pool elevation of 775 feet.

3.1.1.2 Topography Impacts

3.1.1.2.1 construction
The topography would be altered from a vegetated meandering
broad valley by construction of the 186 foot-high dam, and a
resulting 68l-acre reservoir. Major topographic changes would
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result from overburden removal for preparation of the dam and rock
extraction from the Otten Quarry. Relatively minor changes in
topography would result from relocated roads, causeways, recreation
sites, and the transmission line island in the south end of the
reservoir.

3.1.1.2.2 Operation

The operation of the reservoir would result in a change in

topography, depending on season. During reservoir drawdown, the . -

present vegetated area would be replaced by mud flats in the south
end of the reservoir. This would occur during the irrigation
season (April 1 to October 30). Reservoir level would decrease
until winter rains begin to occur (approximately November). The
reservoir would continue to £ill until sometime in the spring, when
the rainy season ends. The annual drawdown of the reservoir would,
therefore indirectly affect the area’s visual quality and
recreational use (See: Sections 3.1.17.2 Recreation and 3.1.19.2
Visual Resources).

3.1.1.3 Mitigation of Topography Impacts

Topographic impacts cannot be fully mitigated. A stream
valley setting would be exchanged for a reservoir setting. Cuts
and fills required for road relocation would be minimized as
possible during final design. The topographic impacts caused by
the new roads would not be significantly different from present
conditions. Cuts and fills on relocated and new roads would be
sloped to prevent landslides and would be revegetated to decrease
erosion. The recreation areas would be constructed to fit with
present topographic features and landscaped with native plants.
‘The island needed for powerline transmission towers would be
contoured and landscaped to fit topographic features.

3.1.2 Geology and Seismicity

3.1.2.1 Existing Conditions

The oldest geologic formations in and surrounding the project
area are of relatlvely recent origin, dating to the early Tertiary
Period (70 million years before present), when the Cascadian
mountain-making epoch began (Table 3-2-1). Rocks in the project
area are mostly Tertiary volcanics and sediments. The oldest rocks
are of the Umpqua formation, up to 12,000 feet thick, formed in the
early Eocene epoch.
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Table 3-2-1. Geologic Time Chart to 70 Million Years Before

Present.
ERA PERIODS EPOCHS ROCK FORMATJONS
Quaternary Holocene (Recent) Alluviuns and Landsl|ide Debris
Pleistocene (Glacial) w«ﬁolidated Alluvium Landslide
Debris
Pliocene (Modern Plents end
Animals Developed)
Miocene (Development of Large
Mountain Ranges
: T Oligocene (Development of Fisher (Pyroclastics, Volcanics)
Cenozoic ertiary higher mammals) Spencer (Sandstones,'Siltstones)
Eocene (Mammals Became Tyee (Sandstones, Siltstones)
Dominant Animals) Umpqua (Volcanics)
Paleocene

The Tyee Formation, of the middle Eocene epoch, overlies the
Umpqua formation in sandstone and siltstone beds up to 30 feet
thick. Later, in the late Eocene epoch, to the middle Oligocene
epoch, the Spencer formation, comprised mostly of sandstone and
siltstone, overlaid the Tyee formation.

Above the Spencer formation is the Fisher formation, up to
5,000 feet thick, consisting of pyroclastic and volcanic rocks,
which formed the western Cascade Range, during the middle Oligocene
epoch. The above formations are interspersed with dikes of the
most recent Miocene age (Bureau of Mines, 1990). Unconsolidated
- Quaternary deposits include Pleistocene alluvium on terraces along
the Umpgua River, and Pleistocene and recent landslide debris in
the river’s tributaries. The area contains three parallel,
northeast-trending anticlines, doubly plunging northeast and
southwest (Figure 3-2-1). Basalt flows of the Umpqua formation are
exposed in the center of these anticlines. The dam site is near
the axis of the northeast-trending Red Hill anticline which is
broken by northwest-trending normal faults and northeast trending
reverse faults (Figure 3-2-1). (Bureau of Mines, 1990; Geological
Survey, 1963).

Seismicity in western Oregon is sparse, poorly located, and
poorly understood. The largest historical event in the region
occurred offshore of the Oregon - California border in 1873 and was
estimated with an intensity magnitude of 7. The area near the
Milltown Hill site is notable for its lack of seismicity (Bureau of
Reclamation, 1990).
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Douglas County is situated at the western edge of the North
American plate along the Cascadia subduction zone, where active
subduction of the Juan de Fuca plate beneath the North American
plate is occurring. The coast range prov1nce has experienced a
very low level of historical seismicity and is not known to contain
any active faults.

The average seismic energy release in the coast range for the .
100-year period from 1870 to 1970 is approximately egquivalent to
one magnitude 5.0 earthquake .each decade. Observations at the
COrvallls, Oregon selsmograph station indicate continuing minor-

seismic activity in the coast range area between Drain and

Reedsport on the coast.

Analysis of these events, area geology, and geological
investigations at the Milltown Hill damsite resulted in the
determination of a maximum credible earthquake of a magnitude 6.25.
Structures designed for this site should be capable of withstanding
this maximum credible earthquake (Bureau of Reclamation, 1990).

3.1.2.2 Impacts of Geology and Seismicity

Historically, Oregon has not experienced earthquakes which
would have caused significant damage to a dam constructed at the
Milltown Hill site. Strong earthquakes which could occur off the
coast of Oregon or California would be too distant from the
project site to be considered potentially seismic hazardous. A
broad seismic zone map of the United States developed by the Corps
of Engineers indicates the proposed project is located in seismic
zone 1 (minor damage), which is assigned a seismic coeff1c1ent of
0.025g.

Reservoir-induced seismicity is not a potential hazard. The
proposed reservoir is too small and shallow to be a likely cause of
induced earthquakes. Furthermore, the local geologic conditions
and lack of seismicity in the area suggests that reservoir-induced
seismicity does not warrant engineering considerations for .this
site. The lack of potentially active faults in the reservoir
subbasin suggests that an earthquake-induced wave on the reservoir
is not a design consideration (Bureau of Reclamation, 1990). The
dam has been designed to withstand the maximum anticipated
earthquake for the area.

3.1.2.3 itigation Geologic zards d Seismi

Plans and specifications of the Milltown Hill dam would be
reviewed by a qualified Board of Consultants, to assure that the
project is designed accordlng to accommodate any known geologic
hazard or anticipated seismic conditions. Construction supervision
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would be provided by competent engineering staff. A resident
engineer and appropriate inspectors, technicians and support
personnel would continuously monitor construction quality. The
County would prepare detailed operation and maintenance plans.

3.1.3 Soils and Land Classificatjon
3.1.3.1 Existing Soils and Land Classification. -

The soils of the Elk Creek subbasin area may be éétego;ized_
into three main groups: recent alluvial, old alluvial and residual
(Bureau of Reclamation, 1991).

] Recent alluvial soils are generally the most productive
within the subbasin. They are located on low terraces
bordering streams. These soils are characterized by
little or no profile development. They are generally
medium textured, deep and well drained.

o 0ld alluvial soils are more extensive. They are located
between the recent alluvial soils on low terraces and the
residual soils on footslopes and hillsides. These soils
are characterized by fine textured subsoils with
moderately slow to slow permeability. Some small areas
of hydric soils are associated with this group.
Vegetation in these hydric soils is predominantly sedges
and rushes.

° Residual soils are the most extensive in the subbasin,
- but are less important than the alluvial soils because
they are comparatively shallow over bedrock. Also, they
occur on the more sloping lands in the subbasin. These
soils developed in place from materials derived from both
igneous and ‘sedimentary rocks. Depth to bedrock is
highly variable over: short distances.

All soils in the subbasin are free of harmful 1levels of
salinity and sodicity. Organic matter content is relatively high,
and soil pH is neutral to slightly acid.

Land classifications were made to segregate arable land from
nonarable land and to divide the arable lands into economic
classifications in which the physical differences in land reflect
dollar differences in net farm income. A review of previous work
covering more than 15,000 acres combined with specific site
analyses and laboratory tests resulted in the 1land class
specifications presented in Table 3-3-1.

The arable area comprises all land delineated in the 1land
classification that could provide sufficient income to warrant
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Table 3-3-1.
Class 1

Sumary of Arable Land Class Classifications.

Class 2

Sa loam through clay
lo:yexcept as noted below.

Sand permitted below

36 inches with available
water holding capacity
of 6 inches or more in
upper 48 inches.

No clay, silty clay, or

sa clay in upper
30mi’zches.

5 feet or more to im-
permeable material.

Sodium Absorption Ratio
should be less than 10
in fine (clay) textured
soils but may range to
20 in coarse textured
soils with adequate
drainage.

Equilibrium salinity
less than 4 milliohms
per centimeter with

adequate drainage.

General gradient not to
exceed 6 percent but may
inclttn'c‘le small e:‘c;‘rpmen. . ts
or other topographic fea-
tures which exceed this
slope limitation when
land considerations would
dictate their inclusion.

Minimum size of 8 acres.
Width of field senenlly
is more than 400 feet.

May spend up to $233 per
acre to make land tilf3
able and suitable for
movement of sprinkler
system.

Cover can be removed with
$233 or less per acre.

Surface drainage can be
rovided with $233 or
ess per acre. Surface

outlet excavation needed.

Development cost of $233
or less per acre.

- - - - Soil Cheracteristics

Loamy sand to
permeable clay.

Loamy coarse sand or
sand permitted below
24 inches with
available water
holding capacity of
4.5 inches or more
in upper 48 inches.

Permeable clay per-
mitted below
12 inches.

4 feet or more to im-
permeable material.

Same as Class 1.

Equilibrium salinity
less than 5 milliohms
per centimeter with
adequate drainage.

radient not to
exceed 12 percent but may
mcut.lge small e::h.rpmeni . ts
or other topogr c fea-
tures which exceed this
slope limitation when
land considerations would
dictate their inclusion.

General

Minimm size of 5 acres.
Width of field rally
is more than 300 feet.

May spend up to $467

.ﬁr acre to meke land

llable and suitable
for movement of
sprinkler system.

Cover can be removed
with $467 or less per
acre.

Surface drainage can be
ovided with 7 or
ess per acre. Surface

outlet excavation needed.

Development cost of $467
or less per acre.

Permissible Development Costs- - - -

Loamy sand through
permeable clay.

Loamy coarse sand or
sand permitted below
12 inches with avail-
able water holding

capacity of 3 inches
the upper 48 inches.

Entire Yrofile may be
permeable clay if inf
tration rate
for plant moisture
requirements.

3 feet or more to im-
permeable material.

Same as Class 1.

Equilibrium salinity
less than 8 milliohms
per centimeter with
adequate drainage.

Topographic Characteristics - = = = - - - -

Same as Class 2.
exceed 20 percent.

Minimum size of 2 acr
Width of field ra
is more than 200 feet

May spend up to $700
acre to make land til
sble and suitable for
movement of sprinkler
system.

Cover can be removed
$700 or less per acre

Drainage Characteristics - - =« = = = - - - -

Surface drainage can

ovided with $700 or
ess per acre.
outlet excavation

Development cost of $
or less per acre.

Same as Class 3.

No sand, loamy sands or
sandy loams permitted.

in

i s-le as Class 3.

s adequate

1.5 feet or more to
impermeable material.

Same as Class 1.

Same as Class 3.

General gradient not to
exceed percent

es. Seme as Class 3.
lly

fer No Development Costs

with No Development Costs

be No Development Costs

Surface

700 No Development Costs

Major surface outlets for each farm over $375

Source:

ger acre and all subsurface drainage will be provided as a project
cost. Llands potentially arable, but nondrainable within cost limitations, will be designated 6D.

Bureau of Reclamation, 1991.




consideration for irrigation development. In general, arable land
is land which, when irrigated, has the capacity to generate
sufficient income to cover all farm production expenses and still

provide a reasonable family income. Certain conditions are
crucial: _
° Farms must be of adequate size considering climate and

economic setting.

L] Farms must be provided with the essential on-farm
improvements. Examples could be removing vegetation and -

other cover, leveling, soil reclamation, drainage, and - .

irrigation-related facilities.
The land classification process identified approximately 7,377

acres of arable land as shown in Table 3-3-2. The distribution of
these lands is shown on Figure 3-3-1.

Table 3-3~2. Arable Lands (Acres).

Location Class 1 Class 2 Class 3 Class 4P Total
Lower Elk Creek 422 303 231 7 1,731
Upper Elk Creek 230 347 123 185 885
Yoncalla Valley 69 529 1,490 1,213 3,301
Scotts Valley 125 429 516 390 1,460

Totals 846 1,608 2,360 2,563 7,377

Lower Elk Creek is Drain to Elkton.
Upper Elk Creek is upstream of Drain to Interstate 5.

Source: Bureau of Reclamation, 1991.

"Nonarable land is usually represented as class 6 land. Any -
deficiency that would increase costs of productlon to where a farm
could not provide a reasonable income is considered nonarable.
Nonarable lands not measured or tabulated in the 1land
classification survey included creeks and adjacent riparian areas,
steeply sloping wooded hillsides, roads and highways, and
residential areas. The only nonarable land that was delineated and
measured was classed as "6sd;" signifying wetlands with emergent
aquatic vegetation. (See: Section 3.1.11, Vegetation).

The primary problem regarding the suitability of area lands
for sustained irrigation is restricted subsurface water movement
and inadequate natural drain channels. Heavy winter and spring
rainfall aggravates the drainage problems and delays farm
operations that involve tillable crops. Some farmers have
installed shallow tile drains to relieve the water table after the
sprlng rains to allow earlier tilling of the soil. The high water
table is a lesser concern for hay, grass, and livestock operations.
With the added irrigation component durlng the dry summer months

f:Chapter3 3-8
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(which are normal drain out periods), the high water table
conditions during the spring would increase, and drainage problems
would be intensified and enlarged. Those lands that may require
drainage facilities are shown on Figures 3-3-2 and 3-3-3. Drainage
would not affect wetlands.

Hydraulic conductivity tests were conducted in the Scotts
Valley and Yoncalla Valley areas and in some of the parcels along
Elk Creek that require supplemental irrigation. The resulting
hydraulic conductivity rates used for drain spacing calculations
are noted below. - ' ' ‘ ' -

o Lower Elk Creek from Drain to Elkton =-- 3.6 inches
per hour (in/hr).

° Upper Elk Creek from Drain to Interstate Highway 5
along Elk Creek, and from the intersection of Elk
and Yoncalla Creeks 1 1/2 miles south to the
confluence of Hanlon Creek -- 1.0 in/hr.

o Yoncalla Valley =-- 1.2 in/hr.

° Scotts Valley -- 2.20 in/hr.

The estimated acres for each area where subsurface drainage
would be required and field cost per acre for drains in each area
are shown in Table 3-3-3. Subsurface interceptor drains are also
included in the cost estimates. These drains are intended for use
in small, narrow tracts of land which lie below irrigated lands
that are steeper and which tend to provide runoff and seepage to
'~ the areas below.

. A significant amount of land classified as arable also has
been mapped by the Soil Conservation Service (SCS) as having hydric
soils. The SCS mapping is in conjunction with its responsibility
for determining wetlands in irrigated areas, however wetlands would
not be drained. :

The irrigation suitability land classification included a
screening procedure for trace elements and other potentially toxic
constituents. Some of the elements of concern were determined from
Federal Primary and Secondary Drinking Water Standards and EPA
priority pollutants. Other elements considered to be relatively
nontoxic to humans or animals were included because of potential
corrosion, discoloration, or esthetic concerns. The results of
these tests indicated that all constituents were within the range
of baseline levels typical for the western United States.
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increased noise levels. Typically, the sounds of chainsaws and
logging equipment during reservoir clearing, earthmovers,
bulldozers, dump trucks, wagon drills during excavations at the
damsite and at the Otten Quarry, punctured by occasional blasting,
can be expected during the 3 year construction period. - .Increased
road traffic and accompanying higher sound 1levels would be
experienced by residents living near County roads #7 and #8. Most
of the increased noise levels would not exceed 90-95 dBA, and would
‘occur during daylight hours only.

'The construction of the pipeline in the service area would .
result in some minor, short-term increase in noise levels during
daylight hours.

3.1.7.2.2 Operation

Motorboating would be the greatest noise source during
operation of the project. Boating would be concentrated in the
center pool area, since a barrier would be placed across the
narrower neck of the pool at the upper end. Boat access would not
be permitted in the wildlife area.

3.1.7.3 Mitigation of Noise Impacts

Construction specification would require the contractor to
comply with the Noise Control Act of 1972 (Public Law 92-574) as
amended by the Quiet Communities Act of 1978 (H.R.12647). Boating
noise impacts would be minimal because not many people would be
living near the reservoir.

3.1.8 Surface Water Quantity

3.1.8.1 Existing Surface Water Quantity

Surface water flows in Elk Creek subbasin are unregulated
except during the irrigation season, when minimum flows (the 1974
minimum flows were converted to instream water rights in 1989) are
enforced. Low elevations and mild winters result in 1little
snowfall, but abundant rainfall occurs during the winter and spring
months. The pattern of stream flow follows the precipitation
pattern with high flows in winter and spring and very low flows in
summer (Douglas County Water Resources Survey, 1990).

Recorded flow extremes at the Elk Creek gage near Drain, range
from a minimum daily flow of 0.0 cubic feet per second (cfs) to a
maximum instantaneous flow of 19,000 cfs. This peak flow occurred
on February 10, 1961. Summer flows at the gage fall below 10 cfs
frequently. The mean annual flow for the period of record (1956-

f:Chapters3 3-20
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Table 3-3-3. Summary of Estimated Drainage Costs Per Acre.

Area Drain Length of Subsurface Outlet Total
Service Area drained spacing Pipe Req’d Drain Drains field cost
(acres) (feet) (feet/acre) ($/acre) ($/acre) ($/acre)
Scotts Valley
W/ Outlet Drains 85 235 185 370 s 445
w/o Outlet Drains 343 235 185 370 - 370
Subtotal 428 - :
Yoncalla ) . o T . .
w/Outlet Drains 128- - 165 264 525 bl : 600
w/o Outlet Drains 506 165 264 . 525 - 525
Interceptor Drain 114 300 - 300
Subtotal 748
Lower Elk Creek
W/ Outlet Drain 425 102 205 Ie) 280
w/o Outlet Drain 42 425 205 - 205
Interceptor Drain 103 300 300
Subtotal 145
Upper Elk Creek
w/ Outlet Drain 248 225 19 390 Fe) 465
w/0 Outlet Drain 390 - 390
Total 1,569

Source: Bureau of Reclamation, 1991.

In compliance with the Farmland Protection Act, Public Law 97-
99, the SCS was contacted to identify lands classified as prime and
unique farmlands. As a result the SCS conducted a survey of the
area within the reservoir take-line and the irrigation service
areas for prime and unique farmlands. Prime and unique farmlands
are defined as follows:

Prime farmland - land that has the best combination of
physical and chemical properties for producing sustained high
yields of crops when treated and managed according to acceptable
farming methods. Approximately 115 acres of prime farmland were
found in the reservoir area (Figure 3-3-4). No prime farmlands
were found in the service areas.

Unique farmland - land other than prime farmland that could be
used for the production of specific high value, high yield food and
fiber crops, such as citrus, tree nuts, cranberries, fruit, and
vegetables. No unique farmlands were found in either the reservoir
area or the service areas.

f:Chapters3 3-10
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3.1.3.2 Impacts to Soils and Land

3.1.3.2.1 construction

Impacts to soils would occur when the overburden for the dam
abutments and quarry is removed, during grading for the
construction haul road, during clearing and constructing cuts and
fills for road relocation, and during construction of the wetlands

in the south end of the reservoir. . Some soil disturbance can be .

expected during clearing of the main pool area of the reservoir. -
Since all soils would be stripped, it can be expected that they
would be thoroughly mixed during excavation and transported for use
in various locations in the project area. Mixing may result in
loss of productivity to such a degree that these displaced soils
would require chemical fertilization to provide for proper
revegetation. The soils remaining in the reservoir clearing limits
would be lost for the life of the project. The 115 acres of prime
farmland would be lost.

Subsurface drainage may be required in the irrigated areas of
Yoncalla and Scotts Valleys. This would require excavation of 2-
foot wide strips of topsoils. These strips of topsoil would be
stockpiled next to the trench, and then replaced after the drainage
pipes are laid in the trench.

3.1.3.2.2 OQperation

Operation of the project would not cause any additional
significant loss of soils or their productivity, however some
increased erosion during the first few years of operation would be
expected to occur. Some of the inundated soils would be
transported and deposited in the lower portions of the reservoir
pool while others would be deposited downstream of the dam.

Irrigation of 1land 1s not expected to cause significant
erosion or loss of soils. The use of chemicals durlng irrigation
would increase soil productivity, without causing soil 1loss.

Irrigation drainage systems would not affect soils or land or
significantly affect the quality of return flow water.

3.1.3.3 Mitigation of Impacts to Soils and Land

Mitigation of impacts to soils would include:
® Fertilizing disturbed and displaced soil, prior to
revegetation.
® Wetting down soils during construction activities.

f:Chapters3 3-11



e Stockpiling topsoils which would be later used in
landscaping the recreation areas and other areas
disturbed during construction.

® Topsoils excavated for drainage trenches would be the
returned to upper levels of the trenches.-

Mitigation of land resources is not anticipated for the
irrigation service area because no adverse 1mpacts have not been
identified. .

3.1.4 Mineral and Aggregate Resources

3.1.4.1 Existing Mineral and Aggregate Resources

Mineral properties in the study area were identified (Bureau
of Mines, 1990) by the Bureau of Mines Mineral Industry Location
System (MILS) (Figure 3-4-1). No mines are known to be active.
The 24 properties include sand and gravel, crushed stone, and
mercury. In addition to the MILS data, recent BIM mining claim
records account for activity on lands with federally owned mineral
estate. The federally owned mineral estate for the study area (as
of 1984) is shown in Figure 3-4-2 at a scale to the nearest square
mile. Three claim groups, - two lode and one placer, were
identified. None of them are active.

High-alumina clay occurs at several localities in the Fisher
formation. Only the Hobart Butte deposit, located in Sec.31,
T.22S., R.3W., and Sec. 36, T. 22S., R.4W., is believed large
enough to be of economic interest. Most clay in the dep051t is
.kaolinite of sedimentary origin; however, a minor amount is derived
from hydrothermal alteration. Sulfides of hydrothermal origin are
also distributed throughout the deposit. The most abundant are
realgar (AsS) and stibnite (Sb S,) , but these are limited to a few
pounds per ton. :

Three igneous rock types in the area are useful as crushed
rock. They are basalt flows from the Umpqua formation, andesite
flows from the Fisher formation, and intrusive gabbroic rock.
Large deposits of alluvium, mostly river deposits, occurring
throughout the area are potential sources of sand and gravel.

Western Oregon is generally untested for oil and gas, but most
of the subbasin is considered to have moderate potential for these
commodities. Possible petroleum reservoir rocks include the Tyee
and the Spencer formations. = Local studies determined that
sedimentary rock units between basalt flows of the Umpqua formation
are too thin to contain significant petroleum reservoirs.

f:Chapter3 3-12
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EXPLANATION
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Figure 3-4-2. Federally owned mineral estate and mineral
resource potential (Bureau of Mines, 1990).



Four mercury (Cinnabar-H,S) properties occur within the
project area. They are the Efkhead Mine in the NEl1/4 Sec. 21,
T.23S., R.4W. the Thompson Prospect in the SWl1/4 Sec. 15, T.23S.,
R.4W.; the Wilson Prospect in the N1/2 N1/2. Sec. 8, T.23 S.,
R.4W.; and the Allen Prospect in the N1/2 SWl1/4. Sec.21, T.23S.,
R.4W. The latter mine is located within the project *"take line".
However, significant mineral development occurred only at the
Elkhead Mine. The Elkhead deposit was discovered in 1870 and was .
worked intermittently until 1971. Development consists of an open
cut and 1,800 ft of underground workings which explored the ore
zone to a depth of 150 ft. Just 87 flasks (76.5 1lb per flask) were

produced until 1965; from 1965 to 1971, 464 flasks were recovered -

from 17,647 tons of ore averaging 2 1lb mercury per ton. Production
costs averaged $9.34 per ton ($295.96 per flask). The mine closed
in 1971 when the average price for mercury dropped to $292.41 per
flask. By July 1978 the estimated costs to operate the mine has
risen to $524 per flask while the average price for mercury was
$150 per flask. The property is currently owned by Bill Dedmore,
who acquired the land for residential purposes. There appears to
be no current exploration or development for mercury within the
study area.

The location of the Elkhead Mine relative to the reservoir
pool elevation is shown in Figure 3-4-3. The tailings areas
observed during field visits in 1991 consisted of an area at the
end of a conveyor that moved the processed ore from the smelter to
a tailings pile. The tailings at the end of the conveyor were then
pushed to a small ravine and leveled. The existing tailings
consist of about 500 cubic yards at the end of the conveyor and
about 2,200 cubic yards in the ravine. The depth of the tailings
at the end of the conveyor is about 15 feet. Tailings in the
ravine are between 4 and 8 feet deep. Surface area of the tailings
is about 50 feet by 100 feet. An inspection of the site showed the .
surrounding vegetation and underlying soil to be relatively stable.
‘No evidence was noted of marked earth movement or slippage,
including the existence of displaced or bent trees. Also, the
demarkation between natural soils and the mine tailings is readily
apparent, indicating that the tailings have remained essentially
intact for a considerable period of time.

Although the potential for discovering additional mercury
resources is high in the region, including in the Elkhead deposit,
it seems unlikely that exploration and development will occur in
the foreseeable future due to the probable small deposit sizes and
high operating costs. The world mercury commodity summary shows a
current excess of mercury in government stock piles. It also
indicates that, at current production rates, there are sufficient
world resources for about 100 years. Presently, only one domestic
mine is producing mercury as the primary commodity. Remaining
domestic mercury is produced as a byproduct from nine gold mines or
as secondary mercury recovered through recycling. If additional
domestic production is needed, it will most likely come from large

f:Chapter3 3-13
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known resources, improved byproduct recovery, and increased
secondary recovery.

The aggregate needs of the project will be taken from the
Otten Quarry, located in the E1/2 NW1/4, Section 16 (Figure 2-2).
Approximately 300,000 cubic yards of rock would be extracted from
the site and would be used in the construction of the dam. The
rock would be moved to the contractor work area for processing into
various sizes necessary for incorporation into the RCC mix for the
dam. In general geologic conditions at the 14-acre quarry site are
similar to those at the damsite. Laboratory testing of cores
indicates an ample supply of material suitable for RCC use.

3.1.4.2 Impacts to Mineral and Agdregate Resources

The two features of the project that could adversely affect
mineral resources are the dam and reservoir. Based on a 775 ft
elevation for the water surface, the dam and reservoir will be
almost entirely within the high mercury potential zone. However,
this potential 2zone is based on projections between the four
mercury properties previously discussed. Consequently, only
portions of the zone are hydrothermally altered at ground surface
and represent areas of high potential. Additionally, detailed
geologic mapping indicates that only minor occurrences of altered
rock are exposed below 800-ft ‘elevation. Therefore, impacts on
known and potential mercury resources probably would be
insignificant.

No past or current mineral development activity has or is
expected to occur in the area to be inundated. Future use of
mineral resources could come from commercial sand and gravel
operations..

Alluvium -deposits with potential for sand and gravel
development occur in Section 28, T.23S., R.4W. at the upper portion
of the reservoir site. However, there are several larger deposits
"outside of the reservoir area, which are nearer to potential
markets. Sand for construction of the dam (98%) would probably
come from on-site crushing activities. The remaining 2% would be
transported to the site from commercial quarries.

No potential o0il and gas resources would be significantly
affected by the project, since most of the reservoir area would
inundate a portion of the Umpqua formation, which has been
determined to have low potential for this resource.

If mining of the Elkhead deposit were to become economically
feasible in the future because of increased mercury prices and/or
improved mining methods, restrictions for extracting and processing
the ore would most likely be in the form of increased stringent
water quality standards enforced by the state of Oregon.

f:Chapter3 3-14



Extraction of 300,000 cubic yards of rock material at the
Otten Quarry would require the removal of all vegetative cover,
topsoil, and weathered rock not suitable as aggregate material.
All vegetative material would be piled and burned on site, the
topsoil would be stockpiled, used for rehabilitation of the quarry
after all suitable rock has been removed. The weathered rock would
be stockpiled on site. The quarry is situated about a horizontal
200 feet from the full-pool elevation of 775 feet msl.

3.1.4.3 Mitigation of Impacts to Mineral and

Project impacts to aggregate resources would be mitigated by
using on-site sand, gravel, and rock for project construction
purposes. Mitigation actions would be taken to rehabilitate the
Otten Quarry after all suitable rock has been extracted. These
actions would include the following:

L] The stockpiled, weathered rock would be replaced over the
surface of the quarry floor.

] The topsoil would be spread over the quarried surface and
the replaced weatherized rock.

] The topsoil would be seeded with grasses, shrubs and
planted with native tree seedlings.

No measures are believed necessary to mitigate any adverse
impacts to other mineral resources. The potential for future
development in the area for mercury and for oil or gas remains low.

3.1.5 " Climate

3.1.5.1 Existing Climatic Conditions

Temperatures in the Elk Creek subbasin are typically mild.
The four seasons of the year usually blend into one another without
abrupt changes. The average, maximum and minimum temperature,
precipitation and snow for 1949-1986 are shown below (Douglas
County Water Resources Survey, 1990):

AVERAGE  MAXIMUM MINIMUM
ANNUAL _ YEAR YEAR

Jemperature (F)

Drain 53.0 107.0 0

Elkton 54.5 108.0 6
Precipitation (inches)

Drain : 48.4 64.3 32.1

Elkton 54.4 7.1 34.8
Snow_(inches)

Drain 3.25 23.20 0

Elkton 6.14 41.50 0

f:Chapter3 3-15



Extreme temperatures are uncommon due to the proximity of the
subbasin to the Pacific Ocean. Occasionally in midwinter, a dry
polar continental air mass invades the area for a short duration
bringing freezing temperatures into the subbasin. In a normal
winter, there are about 41 days in which the temperature falls
below the freezing point. Temperatures of 90 degrees are exceeded
about 20 days of the year.

Rainfall data has been collected continuously at both the
Drain and Elkton gages since. the fall of.1948. Average annual
precipitation is about 10% higher at Elkton than at Drain. Due to
the relatively low elevations in the area, snowfall in the subbasin
melts rapidly. For the Drain gage, an average of 3.25 inches of
snow falls in a year, while at the Elkton gage, an average of 6.14
inches falls in a year. The average precipitation (inches) at
Elkton for 1949-1986 is as follows:

JAN  FEB MAR  APR  MAY  JUNE JULY AUG  SEPT OCT  Nov  DEC  JOTAL
9.94 7.03 6.56 3.50 1.99 0.96 0.41 0.64 1.39 4.15 7.60 10.55 54.52

Source: Bureau of Reclamation, 1991.

Although annual precipitation is relatively high, only about
20 percent or about 9 inches occurs during the growing season (June
through August). An isohytal analysis (Hill, 1971) estimated the
average watershed precipitation at 57.6 inches.

Flood-producing storms occur mainly in the winter and
occasionally in late fall and early spring. The typical winter
- storm results from the southward displacement of the Aleutian low
pressure area accompanying frontal systems. Storms usually
originate over the northwest Pacific Ocean, so accompanying air
masses have a long trajectory ovéer relatively warm water and
acquire a high moisture charge. A series of waves at times forms
within the low pressure area and, moving eastward, cause widespread
precipitation over much of the west coast of the United States.
General storms of this nature, augmented by orographic lifting of
the moisture laden maritime air by the Coast Range, cause nearly
all the flood-producing storms in the area (Bureau of Reclamation,
1991).

Data on wind speed and direction is available at the Roseburg
airport. On the average, wind velocity at Roseburg is 4.9 miles
per hour with a prevailing direction of north to northwesterly.
The prevailing direction varies with the season, being from the
south and west during the winter months and from the north and west
during the rest of the year. The highest wind gust recorded at the
Eugene, Oregon, station (located approximately 70 miles north of
the project area) was 86 miles per hour on October 12, 1962, with
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sustained winds of 63 miles per hour.

The growing season is the duration of time between the last
freeze of the spring (32 degrees F) and the first freeze of the
fall (32 degrees F). Based on the period of 1949 to 1986 at the
Elkton gage, the last freeze of the spring will occur on April 4,
and the first freeze of the fall will occur on November 7. This
results in a growing season of 217 days. Some grass and legume
crops are more tolerant of freezing, so a growing season based on

a 28 degree F temperature was also developed. The 28 degree F .

temperature extends from February 12 to December 6 (296 days) on
_ the average. For less tolerant crops a 36 degree F growing season
was also computed. The 36 degree F growing season extends from May
5 to October 17 (164 days). The growing season, based on 32
degrees F at the Elkton gage, has varied from 149 days in 1970 to
310 days in 1979 (Bureau of Reclamation, 1991).

3.1.5.2 Impacts on Climate

The project would not affect climatic conditions, however,
climate could affect project operation. Critical high air
temperatures and/or low water years would affect the drawdown rate
to maintain downstream water temperatures needed for the
enhancement of anadromous fish habitat (See: Section 3.1.15,
Fisheries Resources). Low water years and resulting low water
storage could affect other project needs, such as irrigation, and
municipal and industrial uses.

3.1.5.3 Mitigation

No mitigation is planned because no impacts are anticipated.
3.1.6 Air OQuality

3.1.6.1 Existing Air Qualijty

The proposed project is within the Southwest Oregon Air
Quality Control Region (Bureau of Reclamation, 1991). Both the
Federal government and the State of Oregon have developed standards
for allowable levels of certain pollutants. Certain areas have
been designated in the Clean Air Act as areas for the prevention of
significant deterioration (PSD). The project area is entirely
within areas designated as Class II (moderate degradation allowed).
The nearest Class I areas (virtually no degradation allowed) are
Diamond Peak Wilderness, and Crater Lake National Park, about 60
miles and 80 miles from the project site, respectively.
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Pollutants in northern Douglas County are generated primarily
by exhausts from home heating, vehicular traffic, and timber
operations. Only timber operations have significant effect, and
then only when considerable amounts of logging slash are burned.
Because of the intermittent and spotty nature of slash.burning, its
effects are relatively brief, (usually 2 to 3 weeks after the first
heavy rainfall in the fall, and 2 to 3 weeks in the spring).

3.1.6.2 Impacts ;d.ai; Quality

3.1.6.2.1 Construction

The construction phase of the project would produce short-term
adverse impacts on local air quality. These would result from
exhaust pollutants generated by construction vehicles and equipment
both at the site and during transit of materials from the quarry.
The effect of these vehicular emissions on ambient air in the well-
ventilated, unconfined airsheds would be slight and well within
allowable limits.

Impacts would also be caused from fugitive dust, at the
construction site, along the access road, and during rock
excavation and crushing. These impacts would be temporary and of
little overall significance. Annoyance to residents living along
access routes to the project site can be expected. Air quality
impacts during the construction phase of a project are exempt from
Oregon air quality standards (Oregon Administrative Rules 340-31-
150). : :

3.1.6.2.2 OQOperation

Operation of the dam is not expected to have an adverse impact
on air quality. Exhaust and dust from recreational vehicles and
recreational activities would not be significant. County Roads #7
and #8 have bituminous surfaces near the reservoir. :

3.1.6.3 Mitigation of Air Ouality Impacts

Construction specifications would require the contractor to
comply with applicable Federal, State, and local air quality
standards and emission limitations adopted in accordance with or
effective under the provisions of the Clean Air Act (Public Law 91-
604), as amended by the Clean Air Amendments of 1977 (Public Law
95-95). During construction, the contractor would be required to
use such methods and devices as reasonably available to control,
prevent, and otherwise minimize atmospheric emissions or discharges
of atmospheric contaminants and gases.
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The emission of excessive dust into the air would not be
permitted during the manufacture, handling, and storage of concrete
aggregates. The contractor would be required to use such methods
and equipment as are necessary for collection, disposal, or
prevention of dust during these operations. Rubbish, trash, and
other combustible materials (except for cleared trees and brush)
would be disposed of in an approved sanitary landfill. Cleared
vegetation would be burned onsite or be anchored and submerged for
fish cover. . :

~ The contractor would be required to carry out measures to
reduce dust and to prevent dust caused by his operations from -
damaging dwellings or causing a nuisance. This would include the
periodic wetting of exposed soils, especially on the contractor
haul road.

Long-term stabilization would be achieved by revegetating
exposed areas. The planned use of overburden removed from the
abutments and quarry would minimize hauling distance and avoid
exposing residences to dust from trucks carrying material.

3.1.7 Noise

3.1.7.1 Existing Noise Conditions

Existing noise sources of significance include occasional log
trucks, automobile traffic, and infrequent noise from agricultural
and timber operations. Ambient noise levels have not been measured
at the reservoir pool area. They can be assumed to approximate
general values obtained for sites with similar characteristics.
The only significant noise in the area now is the sound of water in-
Elk Creek, periodic traffic on County roads, and occasional human
activity, including logging. Typical ambient noise levels for
rural environments range between 32 and 40 decibels (dB). Existing
ambient L10 noise levels, which reflect sound from all sources,
should be less than 50 dBA. °~ (L10 is the sound pressure level
exceeded only 10 percent of the time; "dBA" is an "A scale"
weighing of sound in decibels. One decibel corresponds to the
smallest change in sound that can be detected by the ear. The "A
scale" weighing approximates the loudness as heard by the human
ear.) For comparison, 60 dBA represents the average sound level of
normal conversation (Bureau of Reclamation, 1991).

3.1.7.2 Noise Impacts

3.1.7.2.1 Construction
Construction activities in the reservoir pool area would cause
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increased noise levels. Typically, the sounds of chainsaws and
logging equipment during reservoir clearing, earthmovers,
bulldozers, dump trucks, wagon drills during excavations at the
damsite and at the Otten Quarry, punctured by occasional blasting,
can be expected during the 3 year construction period. Increased
road traffic and accompanying higher sound 1levels would be
experienced by residents living near County roads #7 and #8. Most
of the increased noise levels would not exceed 90-95 dBA, and would
occur during daylight hours only. - .

The construction of the pipeline in the service area would
result in some minor, short-term increase in noise levels during
~daylight hours. ’

3.1.7.2.2 Operation

Motorboating would be the greatest noise source during
operation of the project. Boating would be concentrated in the
center pool area, since a barrier would be placed across the
narrower neck of the pool at the upper end. Boat access would not
be permitted in the wildlife area.

3.1.7.3 Mitigation of Noise Impacts

Construction specification would require the contractor to
comply with the Noise Control Act of 1972 (Public Law 92-574) as
amended by the Quiet Communities Act of 1978 (H.R.12647). Boating
noise impacts would be minimal because not many people would be
living near the reservoir.

3.1.8 Surface Water Quantijty

3.1.8.1 Existing Surface Water Ouantity

Surface water flows in Elk Creek subbasin are unregulated
except during the irrigation season, when minimum flows (the 1974
minimum flows were converted to instream water rights in 1989) are
enforced. Low elevations and mild winters result in 1little
snowfall, but abundant rainfall occurs during the winter and spring
months. The pattern of stream flow follows the precipitation
pattern with high flows in winter and spring and very low flows in
summer (Douglas County Water Resources Survey, 1990).

Recorded flow extremes at the Elk Creek gage near Drain, range
from a minimum daily flow of 0.0 cubic feet per second (cfs) to a
maximum instantaneous flow of 19,000 cfs. This peak flow occurred
on February 10, 1961. Summer flows at the gage fall below 10 cfs
frequently. The mean annual flow for the period of record (1956-
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1989 water years) is 209 cfs. The average annual runoff volume is
151,700 acre-feet while the smallest runoff occurred in year 1977
with 26,300 acre-feet and the largest in year 1956 with 293,400
acre-feet (Douglas County Water Resources Survey, 1990).

The 50% and 80% exceedence flows are shown in Table 3-8-1 for
water years 1956-1989. Minimum perennial stream flows to protect
aquatic life are also shown. Minimum flows were established in Elk
Creek subbasin in 1974 and were converted to instream water. rlghts
in 1989, with thelr appropriate prlorlty date. N

Table 3-8-1. Elk Creek 50% and 80% Exceedence Flows at
Gage #14-3220.00 (RM 26.2) Near Drain,
Oregon (1956-1989).

Natural Streamflow at Gage {1974 Minimum Perennial Streamflows (cfs) Converted
14322000, Elk Creek near Drain, | to Instream Water Rights in 1989
OR, at RM 26.2

I 50X Exceedence | 80X Exceedence RM 33.8 to 24.2 | RM 24.2 to 12.7 RM 12.7 to O

Flow (cfs) Flcfs)
Oct 1-15 8

Oct 16-31 13

Exceedence flows are based on mean monthly flows for the project operational study period of water
year 1925-1989. Flows for years 1925-1955 (31 years) were synthesized. Flows for years 1956-1989
(34 years) are gaged. Exceedence is the percent of months that had a mean monthly greater than or
equal to the listed flow.

J | Source: Douglas _County Water Resources 5urvey. 1990 _ o

Water rights for 1rrlgatlon, domestic use, stockwater, and log
ponds are shown in Table 3-8-2. There are rights for about 19 cfs
in the subbasin (exclusive of instream water rights). Of the 19
cfs, only about 1.57 cfs are upstream of the proposed damsite.
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Table 3-8-2. Water Rights for Irrigation, Domestic Use,
Stockwater, and Log Ponds.

LOCATION ces” ac-F1™  acres™
RM O - 5.2 2.92 608 23
RM13.36- 220 T3 1511 6%
RM 22.4.- 25.85  0.95 . 185 T4
. RM26.25 - 35.29 461 1,092 437
RM 35.59 - 37.16 .97 223 %
RM 40.48 - 45.41  1.57 312 125
sz msss=  mmams
ToTAL 8.5 3,91 1,573

...................................................

s Rounded to nearest 0.01
Rounded to nearest 0.1

Source: Douglas County Water Resources Survey,
1990.

Current water use and availability during April through
October in Elk Creek subbasin are graphically summarized in Figure
3-8-1. The average flow represents the amount of stream flow that
has occurred in 4 out of 5 years, based on USGS/Douglas County
records for the cited gage. The horizontal "stair-step" 1lines
represent the legal limit of diversions for all purposes. The
lines delineate the chronology of important events in water
resource management that have occurred in Elk Creek. Water rights

. acquired prior to 1974 are shown as the lower band for each month.

The next band includes the minimum flow established in 1974 and the
pre-1974 rights. Rights acquired after 1974 (through 1987) are
also shown (Myers, 1989). A

Flow rates in Elk Creek are inadequate to meet instream water
rights established in 1974 and rights acquired thereafter, from
mid-April through October in most years (Figure 3-8-1). Pre-1974
rights are not met between July and October for most years. Flows
decrease to nearly zero in July and do not recover until after mid-
September. Thus, all water uses are curtailed in Elk Creek nearly
every summer. As stream flows decrease to amounts less than
necessary to meet all water rights, the Watermaster administers the
stream under the prior rights doctrine. 1In the case of irrigation
water rights, diversions under the most recent rights are stopped.
In the case of municipal rights, when junior to instream water
rights, diversions are reduced to equal the "human consumption" or
domestic component of the right. Domestic rights and stockwater
would be allowed to continue diversion if water is available
(Myers, 1989).
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Figure 3-8-1. Comparison of Average Flow and Water Rights
(Myers, 1991). Water Years 1965 - 1984.



The lack of flood control structures on Elk Creek has resulted
in high streamflows that damage both urban and rural property.
Floodflows in the Elk Creek subbasin most often occur from November
through March, usually after heavy winter rains. In some years,
low elevation snowmelt accompanying a rainstorm may .increase the
flooding. The largest flood of record, estimated to be greater
than a 50-year recurrence interval flood, occurred on February 10,
1961, when a maximum instantaneous flow of 19,000 ft‘/s was -
recorded on Elk Creek downstream of its confluence with Yoncalla
Creek (Douglas County Water Resources Survey, 1990)

Property damage from flooding tends to be concentrated in the
city of Drain where industrial, commercial, public, and residential
developments are located on the Elk Creek and Pass Creek flood
plains. During high flow periods, backflows from Elk Creek enter
the lower reaches of Pass Creek and exacerbate flood damages near
their confluence. Damages to agricultural lands and woodlots occur
in the rural areas both upstream and downstream of Drain. Bridges
in Drain and in the outlying areas are subject to damage from high
floodflows.

In 1979, the Federal Insurance Administration, Department of
Housing and Urban Development completed a flood insurance study for
the city of Drain and identified a flood frequency analysis to
determine the flood discharges for Elk and Pass Creeks. The
summary of the results from that study is shown in Table 3-8-3.

Table 3-8-3. Flood Frequency and Summary of Discharges
for Elk Creek Near Drain.

3

Flooding source Drainage Peak discharges (ft7/s)
. and location i area 2-year 10-year 50-year 100-year ‘500-year
. - (sq mi) :

Elk Creek above i
Pass Creek 105 5,950 12,000 18,500 21,100 28,600

Elk Creek below LT .
Pass Creek 168 8,240 - 17,000 26,000 30,400 41,600

Source: Federal Insurance Adninistration, 1979.

Studies performed by the County and the U.S. Army Corps of
Engineers estimated flood damages that are anticipated without the
project for each size flood. The results of these studies are
summarized in Table 3-8-4. Based on these studies, average annual
flood damages in the Elk Creek subbasin are $205,000. The
distribution of these annualized damages is shown in Table 3-8-5
(Bureau of Reclamation, 1991).
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Table 3-8-4. Flood Damage Summary, Elk Creek.

1 2

Elood size Amount
2-year .-
10-year $ 405,000
50-year 1,065,000
100-year 1,479,000
500-year 2,969,000

; Recurrence interval of flood. .
Total damages anticipated from flood based
on current level of development. - :

Table 3-8-5. Average Annual Flood Damages
Along Elk Creek'.

Damage classification value
Woodlot and pasture $74,545
Bridges 81,038
Residential 36,875
Commercial 5,089
Public buildings 3,305
Industrial 4,170

Total $205,022

1 Annual ized demages based on projected recurrences

of 2-, 10-, 50-, 100-, and 500-year flood events.

3.1.8.2 Impacts to Surface Water Quantity

3.1.8.2.1 Construction

'Wate: quantity would not be affected during construction of
the project. All present statutory requirements would be met.

3.1.8.2.2 - Operation

Operation of the Milltown Hill Dam and reservoir would change
the flow regime of Elk Creek dramatically below the dam. Water
quantities would remain unchanged. Excess winter flows, those
flows not needed to meet instream flow requirements, would be
stored in the reservoir for release later in the year to meet
downstream needs for fisheries resources, irrigation, municipal,
and industrial demands.

A comparison of the average monthly flows below the dam, at
Drain, and at the mouth for both pre- and post-project conditions
are shown in Figures 3-8-2, 3-8-3, and 3-8-4. Project Flows are
consistently higher than pre-project flows at all 3 locations for
low flow months. Flows for water years 1957-58 (average water
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year) and 1977-78 (low water year) are shown in Tables 3-8-6 and
3-8-7. The flows show the existing condition for the summer months
in comparison to the project flows. An additional fish flow is
also shown and arbitrarily distributed according to the acre-feet
available for fisheries resources for those years.

The acre-feet available for enhancement of fisheries resources
would vary from year-to-year depending on water year and downstream
demands. In these examples;, 6,280 and 1,922 acre-feet would have
been available in 1957 and in 1977, respectively. Figure 3-8-5
shows exceedence for the storage release for fish. Although the
storage allocation for.fish is 7,737, about 50% of the time storage -
would have exceeded 7,000 acre-feet, while 90% of the time it would
have exceeded 5,000 acre-feet, depending on water year (Douglas
County Water Resources Survey, 1990).

Milltown Hill Dam Project
Frequency Plot of Annual Storage Release by Type of Use

25000 L) 1] L) ! L] 1 L] l v l Ll j L I v T v ]
i ————————  Total Storage Release :
L : : V] mmm—m——— Storage Release for Fish . J
20000 - =— — Storage Relecse for ConsumptiveUse | _
- .
g - . . . . . . . . -
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Figure 3-8-5. Storage exceedence curves for total
storage, fish storage, and consumptive use
(Douglas County Water Resources Survey,
1990).

Flow duration curves of the July-September period for both
pre- and post-project conditions at the dam, Boswell Springs (river
mile 26.5), and mouth are shown in Figures 3-8-6, 3-8-7 and 3-8-8.
Under the post-project condition, a target flow of 5 cfs at the dam
is met 100 percent of the time. A target flow of 45 cfs at Boswell
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Table 3-8-6. Flows (cfs) at selected locations in Elk Creek
for a low water year (1977-78) with and without
Milltown Hill Reservoir.

Location May June July Augqust Sept October
Project! 7 10 10 10 - 6 -3
Fish Flow? 0 0 10 11 1. . 0

Total Project 7 10 20 21 17 3

Existing 22 5 0.5 0.3 1 3

Boswell Springs
Project 67 21 8 7 7 12
Fish Flow (0 (] 10 11 11 0

Total Project 67 21 18 18 18 12

Existing 82 18 2 1 4 11

Below Pass Creek
Project 118 31 18 17 19 18
Fish Flow 0 (] 10 11 11 0

Total Project 118 31 28 28 30 18

Existing 133 29 3 2 7 18

Above Big Tom

Iglleg

. Project 181 43 6 3 10 27
Fish Flow (] 0 10 11 11 (]

' Total Project 181 43 - 16 14 21 27

Existing 197 42 5 - 3 10 27

Mouth '

Project 212 49 6 3 11 31
Fish Flow 0 0 10 11 11 0
Total Project 212 49 16 14 22 31

Existing 229 49 5 3 11 31

Project flows include natural flows for prior water rights, and project storage
flows for project municipal and industrial and irrigation demends.

Fish flows would be released at the discret<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>