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I. INTRODUCTION

The following Biological Assessment (BA) is to outline Leavenworth National Fish Hatchery’s
(LNFH’s) proposed Water Supply System Rehabilitation Project and to disclose the potential effects of
the project on federally listed, proposed, and candidate species and designated critical habitat. It is
intended to ensure that proposed management activities will not likely jeopardize the continued
existence of the aforementioned species nor adversely modify critical habitat.

I. LISTED SPECIES IN THE ACTION AREA

Steelhead trout (Oncorhynchus mykiss), Upper Columbia River ESU

Spring Chinook Salmon (Oncorhynchus tshawytscha), Upper Columbia River ESU

I11. PROJECT LOCATION

A. Legal Description

Township 24N, Range 17E, Section 23 & 26

B. General Location

LNFH is located three miles south of Leavenworth, Washington, near the mouth of Icicle Canyon

(Figure 1). LNFH withdraws surface water from Icicle Creek at river mile 4.5 and returns water to the
creek at approximately river mile 2.8.



IV. AFFECTED ACTION AREA (ICICLE CREEK)

Icicle Creek is a fourth order tributary to the Wenatchee River. It is 31.8 miles long, with 85 tributaries,
and drains a 136,759 acre (211 mi?) basin containing 14 glaciers and 102 lakes. The U.S. Forest Service
(USFS) manages 87%, with 74% in the Alpine Lakes Wilderness Area, of the Icicle Creek catchment
and manages it as a Tier 1 key watershed under the Northwest Forest Plan (USFS 1994a). Therefore,
public lands in the Icicle Creek drainage are managed for at risk salmonids and other fish species. Icicle
Creek is rated Class AA (extraordinary) surface water by the Washington State Department of Ecology.

Icicle Creek is primarily snowmelt fed. About 21% of the flow in a hot, dry summer is estimated to
originate from glacier melt (Mullan et. al. 1992). The measured flow in Icicle Creek ranges from a
minimum of 44 cfs to a maximum of 14,100 cfs according to readings taken from the USGS gauging
station (rm 5.8) located above all major water diversions. The discharge of Icicle Creek is altered by
water diversions which can reduce the flow in the lower reaches to very low levels during the summer
and early fall (WRWSC 1998). The City of Leavenworth and the Icicle Irrigation District divert water
above the Snow Lakes trailhead (rm 5.7) and LNFH and Cascade Irrigation Company divert water
below the trailhead (rm 4.5). Irrigation diversions can remove 48% and 79% of the mean August and
September flows, respectively (Mullan et al. 1992). To assure cold water for LNFH in dry summers, a
supplementary water supply (16,000 acre feet) was developed in Upper Snow Lake, about seven miles
from LNFH and one mile above it in elevation. Without the water release of approximately 25 to 30 cfs
from Upper Snow Lake, the downstream reaches of Icicle Creek may go dry in some years.
Additionally, water diversion dams in Icicle Creek upstream from LNFH may present fish passage
problems during low flows. LNFH’s regulating and diversion dam (intake) may block fish passage at
low flows. There are also several natural fish passage obstacles in Icicle Creek above LNFH (Figure 3).
However, none have been proven to be year-round fish migration barriers.

Upstream fish migration in Icicle Creek is currently blocked at LNFH (approximately rm 2.8) by an
energy control dam at the base of a by-pass canal and holding dams and weirs in the historic creek
channel (Figure 2). However, since 1999 to the present, the USFWS at the request of NOAA Fisheries
has been capturing steelhead that have entered the LNFH adult return ladder and releasing them
upstream of the hatchery. In the future, fish passage through LNFH will be addressed through the Icicle
Creek Restoration Project. Implementation of Phase Il of this project is scheduled to begin August 1,
2005 which will provide year around, upstream and downstream passage through LNFH for native fish
species.

The Icicle Creek watershed has a long history of human impacts beginning with sheep herding and
mining in the late 1800's. Recent uses include timber harvest, road building, fire suppression,
campground development, private residences, commercial development, and recreation. Five percent of
Icicle Creek’s watershed, outside of the wilderness boundary, has been directly impacted by logging
(USFS 1994a). Road building has occurred for development, recreation, and timber harvest. Over 11%
of the vegetation along lower Icicle Creek has been removed from private property (WRWSC 1998).
The Icicle Creek watershed is a popular recreation area for hikers, rock climbers, fishermen, and many
others. Natural disturbances such as fires and landslides are prevalent in the watershed. Recently, the
1994 forest fires burned 12% of the watershed (USFS 1994a). In 1999, a landslide introduced a large
quantity of sediment into the Icicle just above Snow Creek.

Water quality concerns in Icicle Creek and the mainstem Wenatchee River include not meeting
Washington State 303(d) standards for water temperature, dissolved oxygen, pH, in-stream flow
(WRWSC 1998), and total PCB’s (WDOE 2004).



V. FORESEEABLE FUTURE ACTIONS IN THE ICICLE CREEK WATERSHED

A. Icicle Creek Restoration Project

The original design of the Leavenworth National Fish Hatchery, built between 1939 and 1941, involved
diverting the majority of Icicle Creek’s flow through a canal with an energy control dam at the base and
construction of holding dams and weirs in the historic creek channel (Figure 2). Migration of
endangered steelhead, threatened bull trout, and many other fish species are affected. To address this
issue the USFWS in cooperation with the USFS and Bureau of Reclamation identified and partially
implemented a proposed action, the Icicle Creek Restoration Project (USFWS 2001b, 2001c, 2002a,
2002b, & 2004). The Icicle Creek Restoration Project was separated into two phases. Phase | was
implemented and completed in 2003. Phase | included removal of Structure 2 except the headgate and
removal of all of Structures 3 and 4. Implementation of Phase 11 is scheduled to begin August 1, 2005.
Phase Il will include: (1) rehabilitation, mechanical and structural, of the headgate at Structure 2; (2)
construction of a vertical slot fishway at the headgate to provide fish passage; (3) modification of
Structure 5 to incorporate a seasonal fish barrier with a sorting facility and bypass structures; (4)
rehabilitation of existing parts of Structure 5 including the bridge; (5) increasing stream flows in the
historic channel up to a maximum of 2,620 cfs; and (6) natural flushing of sediments within the historic
channel. With the completion of Phase 11 of the Icicle Creek Restoration Project, upstream and
downstream fish passage through the LNFH will be provided year-round for native fish species.

VI. LNFH’S CURRENT WATER SUPPLY SYSTEM

Stream flow of Icicle Creek is withdrawn by four different water users (3 consumptive and 1 (LNFH)
non-consumptive) at two principle locations. The City of Leavenworth and the Icicle-Peshastin
Irrigation District (District) divert water above the Snow Lakes trailhead (rm 5.7) and LNFH and
Cascade Irrigation Company (Cascade) divert water below the trailhead (rm 4.5). The upstream water
withdrawal operations are discussed in Appendix A. The downstream diversion is discussed below.

The surface water diversion at rm 4.5 has been maintained and operated by LNFH as part of a 1939
contract between the United States and Cascade Irrigation Company. Through this contract the intake
diversion dam and its associated intake structures were rebuilt by the United States so as to supply both
the existing 1905 water right held by Cascade and the new water right for the hatchery. The intake
withdraws a maximum of 54.4 cfs of water from Icicle Creek and conveys 12.4 cfs to Cascade's water
delivery system and a maximum of 42 cfs through a buried pipe system to LNFH.

The hatchery's water delivery system consists of three major components and conveyance systems: (1)
the gravity intake on Icicle Creek (rm 4.5), (2) the Snow Lake supplementation water supply project,
and (3) the well system on hatchery property. LNFH's water rights for each component are shown in
Table 1. Each of these three major components and conveyance systems are described individually
below.

A. LNFH's Gravity Intake

The hatchery's gravity intake facilities (Figure 4) are composed of a number of components. Primary to
the system is the original low rubble masonry diversion dam with concrete spillway crest across Icicle
Creek. Comprised of a concrete base with flash boards on top, the dam raises water elevations several
feet allowing a portion of the flow to be diverted through a grizzly rack (bars spaced at about 6 inches)
and into a concrete water conveyance channel. In the late 1980's, the diversion dam was rehabilitated
and a fishway constructed at the entrance to the conveyance channel. Because of high bed and
suspended sediment loads present in the creek during portions of the year, the pool and weir design of
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the fishway proved to be unsuccessful for passing fish. Currently, the fishway has been abandoned as a
means of passing fish around the dam. All stop logs have been removed from the fishway chute and it
has been operated periodically as a sluiceway to flush accumulated sediment away from in front of the
conveyance channel’s entrance. Water in the conveyance channel is transported a short distance from
the coarse grizzly rack to a small building which houses a fine rack (1 %2 inch bar spacing), an overflow
spill section, and a sediment sluicing section. Neither the course nor fine racks qualify as up-to-date fish
screening measures. A discharge channel guides the spilled water and sluiced material back to the creek
downstream of the building. Water retained in the system is transported from the fine rack into a 33 inch
diameter buried pipeline. A slide gate is located at the pipe entrance to regulate flow into the pipe.
Normally this gate is left fully open. Approximately 1,260 feet down gradient from the beginning of the
pipe system is a gate valve that controls flow into Cascade's pipeline system. Cascade's pipe leads to a
small drum screen that provides a means of bypassing fish from Cascade’s diversion flow back to the
river (rm 4.2). The drum screen has been updated, however the fish bypass system as a whole is
presently not up-to-date. Cascade may withdraw surface water from May 1% through October 1% and
returns excess “carrying” water to the Wenatchee River.

A maximum of 42 cfs of river water that does not enter Cascade's irrigation system is transported
through a 31 inch diameter buried pipeline approximately 5,200 feet to the main hatchery complex.
Before water enters the hatchery it is either be routed into a sand settling basin (normal operation) or
directly to the hatchery. The sand settling basin has a fish bypass system which empties into the
pollution abatement pond. Fish depart the pollution abatement pond volitionally through an overflow
weir and pipe which discharges into Icicle Creek at the northern edge of the main hatchery complex
(approx. rm 2.7). From the sand settling basin water is transported through the main pipeline to one of
two separate screen chambers, the “outside” and “inside” screen chambers. These screens, which are
composed of vertical static screen panels, are used to filter fish and debris from the hatchery water
supply. Both screen chambers meet the National Marine Fisheries Service (NMFS, NOAA Fisheries)
1994 standards for fish screening. Screened fish and debris exit the outside screen chamber into an open
bypass ditch which discharges back into Icicle Creek at rm 3.8. Screened fish and debris exit the inside
chamber into the hatchery's discharge system which either empties into Icicle Creek at the base of the
adult return ladder (rm 2.8) or the pollution abatement pond. Screened river water exiting the two
chambers is used in the hatchery's raceways and then enters the discharge system or is re-used in the
adult holding ponds before entering the discharge system. Water exiting through the hatchery's
discharge system may enter Icicle Creek at four locations: (1) through the open bypass ditch (rm 3.8),
(2) at the base of the adult return ladder (rm 2.8), (3) through the adult return fish ladder (rm 2.8), or (4)
through the pollution abatement pond (rm 2.7). The majority of river and well water used for hatchery
operations returns to Icicle Creek at the base of the adult return ladder except during pond cleaning and
maintenance activities when all water is routed through the pollution abatement pond. All, minus any
leakage and evaporation, of the river water and groundwater used at the hatchery is returned to Icicle
Creek.

B. Snow Lake Supplementation Water Supply Project

During construction of the hatchery, it was recognized that surface flow and temperatures in Icicle Creek
might at times be insufficient to meet production demands. A supplementary water supply project in
Snow Lake and Nada Lake was therefore developed and a water right to 16,000 acre feet of Snow Lake
was obtained. These lakes are located approximately 7 miles from the hatchery and about 1 mile above
it in elevation. A %2 mile tunnel was drilled through granite to the bottom of Snow Lake and a control
valve was installed at the outlet end of the tunnel. Snow Lake is accessed by helicopter twice a year to
operate the control valve. Operation of the control valve is determined by Icicle Creek flow and water
temperature. The control valve is typically opened mid-July or as soon as the creek water consistently
reaches 58 °F. The control valve is closed at the end of September or when water temperatures in Icicle
Creek reach 55 °F (Davies pers. comm. 2002). Water drained from Snow Lake enters Nada Lake which
10



drains into Snow Creek, a tributary to Icicle Creek that enters at rm 5.5. Thus, supplemental flows,
ranging from 25 to 30 cfs, from Snow Creek enter Icicle Creek one mile above LNFH's intake system.
The supplemental flows enter Icicle Creek downstream of the USGS gauging station (rm 5.8) and are
therefore not reflected in the station's flow data. However, Snow Creek's flow is measured by a static,
stilling well flow recorder installed and maintained by the USFWS. The USFWS also has discharge
estimates from gauging stations located at Snow and Nada Lakes. An average year hydrograph for
Snow Creek was developed by ENSR (2000) from data collected at these gauging stations (Figure 5).
Snow Creek's flows may also be removed by the District directly into their irrigation canal, as they
possess a competing and priority water right to 600 acre feet of bottom storage water from Snow Lake
(Appendix A).

C. LNFH's Well System

Groundwater provides the third major component of LNFH's water delivery system (Figure 4). The
LNFH operates seven wells, which produce the quality of water needed to sustain the current fish
production program (Table 1). The wells are located on the west bank of the hatchery's bypass canal.
These wells draw water from two aquifers, one deep and one shallow. The deepwater aquifer is not
influenced locally by surface water. Well 5 delivers water from this aquifer while Well 6 has the
capacity to draw water from both aquifers. The shallow aquifer is influenced by surface water. Wells 1-4
and 7 draw water from the shallow aquifer. Recharge of the shallow aquifer is affected by how much
water is present, and thus percolates into groundwater, in the historic channel and the bypass canal.
Water pumped from wells 4, 5, and 6 passes through an aeration chamber before entering the hatchery's
pipeline system. Water from wells 1, 2, 3, and 7 directly enter the hatchery's pipeline system at the
inside screen chamber. Well water is used to supplement and temper river water to meet production
goals. Hatchery production could not be sustained year-around or for long periods of time on either river
water or well water alone. When sufficient water is not available for hatchery operations, water may be
re-used several times and flow rates in the rearing raceways may be reduced for a limited period of time.
These emergency measures may sustain fish production for short periods of time, however, rearing
conditions fall below optimum levels. For a typical example of LNFH's combined use of river water,
groundwater, and water re-use see Table 6.

VIl. PROPOSED ACTION: LNFH’S WATER SUPPLY SYSTEM REHABILITATION PROJECT

The purpose and need for LNFH’s Water Supply System Rehabilitation Project is to provide year-round
fish passage past the low head dam at its gravity intake facility, update fish screens at the intake’s point
of diversion, and replace structural components of the gravity intake facility and water delivery system
that are degraded and failing (Figures 10 to 69). The proposed actions will only affect structural
components of the gravity intake facility on Icicle Creek. The structural components of the Snow Lake
supplementation water supply project and the well system on hatchery property will not be changed.
LNFH recognizes that baseline flow conditions, which include operation of four water withdrawal
systems, within Icicle Creek may not provide adequate stream conditions for fish during August and
September from river mile 2.8 to 4.5. The hatchery has voluntarily included a pump-back system
component to its proposed project. The pump-back system will allow the hatchery to return up to 20 cfs
of water to Icicle Creek at river mile 4.5. Individual components of the proposed project are described
below.

A. Fish Passage at Low Head Dam

Structural components (concrete and steel) of the low head dam will be reconditioned and reinforced as
needed. In the area adjacent to the intake, approximately 42 feet of dam crest (height = 1189 ft without
flashboards installed) will be demolished and reconstructed with a new crest height of 1188.5 feet in
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elevation (Figure 13). This will direct water to the area in front of the new intake and provide for
sweeping flows that will direct floating debris past the intake and down river. When the forebay is at or
below 1189.0 feet in elevation, the majority of the dam (approximately 145 feet) will be dry except for
this lowered section. The lower crest area discharges to the new fish ladder. The new fish ladder will be
located adjacent to the original fish ladder (Figures 18, 32, & 34). The original fish ladder, built in the
early 1980’s, was a concrete pool and weir ladder that filled with debris, rocks, and gravel after just one
season. Shortly, thereafter, it was converted to a sediment sluice. This sediment sluice will be
lengthened to meet the length of the new fishway and its side walls will be raised in height (Figure 32).
The new fishway will be configured as an approximately 100 foot long by 40 foot wide roughened
stream channel with a 5% slope. The fishway will be composed of grouted and loose boulders and
cobbles. The fishway will include a series of grouted rock weirs and will have loose boulders, smaller
rocks, and gravels placed between the grouted weirs that will operate more like a natural stream channel
with pools and riffles along its length. The head of the ladder will be at the new lowered dam crest
(1188.5 El.). The head of the ladder will feature a shallow pool approximately one foot lower than the
upstream dam forebay. A notch will be located in the weir to allow slot passage in addition to jumping
over the weir crest. With no flow over the lowered crest, this notch will discharge approximately 6 cfs.
When the forebay is at EI. 1189.0 (flow through the lowered crest area of the dam), the discharge
through this lowered crest section and consequently down the ladder, will be approximately 53 cfs
(including notch flow). A supplemental water supply will be built in at the head of the ladder for use
during extreme low flow conditions in Icicle Creek when the pump-back system is operating (Figures
25, 32, & 34).

B. Replacement of Intake Structural Components Including Fish Screen

Replacement of structural components at the intake will occur within the original footprint of the facility
and all demolition work will be conducted without explosives. The intake at the point of diversion will
be reconfigured so that debris and sediment will pass parallel to the face of the entrance rather than
perpendicular, as it is currently (Figures 13, 18, & 32). Flow into the intake will be controlled by an
electrically actuated headgate which discharges to a conveyance channel leading to a new screen
building. All components of the current screen building will be replaced because the existing structure
does not meet current federal building codes (Figures 13 & 33 to 39). The fish screens in the new
building will be Coanda screens (Figure 47) designed through consultation with NOAA Fisheries
(Nordlund 2002 pers. comm.). A Coanda fish screen offers the potential for high-capacity, low
maintenance screening of fish and fine debris from water diversions where sediment loads are
significant. These structures make use of an inclined wedge wire screen panel installed in the sloping
downstream face of an overflow weir. The diverted flow is drawn by gravity and the hydraulic Coanda
effect through the screen into a conveyance channel beneath the weir structure, while bypass flow, fish,
and debris are carried off at the toe of the screen. This type of screen is substantially self cleaning for
most types of debris due to the high sweeping velocity along the screen face. The Coanda screen design
was selected because it essentially eliminates the need for direct maintenance vehicle access to the
screen building required for more complex mechanical/electrical screen systems; the reduction in the
frequency of flooding common with other screen systems; and its projected superior performance with
the frazil ice conditions commonly encountered at the intake. The headgate will be operated to maintain
a water surface downstream in the conveyance channel at approximately 1188.5 El., critical for the
proper performance of the Coanda screens. At this surface elevation, the head on the Coanda screens
would be about 115 inches. The headgate maintains the water surface elevation by taking input from a
water level sensor reading the water level in the screen building in front of the Coanda screens. During
low flow periods, the headgate can no longer control the downstream water surface elevation, the
control of which becomes a function of total creek flow and screen settings. The Coanda screens will
prevent fish from entering the hatchery’s pipeline and guide them efficiently and safely back to Icicle
Creek. A fish bypass pipe will lead from the screen structure to an outlet channel located at a point on
the creek downstream of the sediment sluice (Figures 18 & 38). The maximum estimated time of
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potential fish entrapment from the point of diversion at the intake to the outlet channel, assuming a free
floating body, is 70 seconds over a distance of approximately 160 feet.

C. Water Supply Pipeline and Pump-back Pipeline

The water supply pipeline from the intake to the main hatchery facilities is deteriorating rapidly and is
no longer efficient or reliable. This section of pipeline, approximately 6,500 feet of 30 to 33”pipe, will
be replaced with 6,500 feet of 30 to 36” pipe (Figures 13 to 29). Additionally, a second pipeline for the
pump-back system will be placed parallel to this new pipe. The pump-back pipeline will extend from the
head of the new fish ladder to the main hatchery grounds, approximately 7,300 feet of 24” pipe. All pipe
except for approximately 200 feet of the pump-back pipeline, section connecting to the head of new fish
ladder, will lie above the ordinary high water elevation (Figure 32). However, this section of pipe will be
in areas that were significantly altered during the construction of the original water delivery system.
Also, all pipe will lie within the current pipeline location on hatchery grounds and within easements.
The entire length of the water supply pipeline corridor lies above the ordinary high water elevation. The
current pipeline and intake structure for Cascade will also be abandoned or removed and replaced
(Figures 12, 14, & 29). One 18” pipeline will tie into the hatchery’s main supply pipeline and one 18~
pipeline will tie into the pump-back line. The tie in will occur near the south end of the Icicle RV Park at
approximately Sta. 13+50. These two pipes will be able to carry water from the hatchery’s main lines to
Cascade’s existing irrigation ditch, an approximate distance of less than 50 feet. The intended operation
of these two pipelines is that Cascade’s priority water right will be delivered to their conveyance system
through the hatchery’s main supply pipeline. Water will only be delivered to Cascade’s conveyance
system by the pump-back pipeline upon their voluntary request and agreement with LNFH. All work
conducted on Cascade’s water supply system will occur within the original footprint and within all
easements.

D. Operation of Pump-back Pipeline and Other Components of the Water Supply System

As stated earlier, LNFH recognizes that baseline flow conditions, which include operation of four water
withdrawal systems, within Icicle Creek from river mile 2.8 to 4.5 may not provide adequate stream
conditions for fish during August and September. The hatchery has voluntarily included a pump-back
system component to its proposed project. The pump-back system will allow the hatchery to return up to
20 cfs of water to Icicle Creek at river mile 4.5. The hatchery also has the option to use its Snow Lake
supplementation water supply and well system to alleviate low flow conditions in Icicle Creek (rm 2.8 to
4.5). These three systems will be operated, within current water rights and with the primary goal of
meeting production responsibilities, to supplement flows in Icicle Creek during August and September.
Additional water will be added to ensure that total flows between rm 4.5 and 2.8 do not fall below 20
cfs.

VIII. PROJECT IMPLEMENTATION

All construction activities will take place on hatchery grounds or within its easements. Construction will
occur from March to December 2005 and again from February to December 2006. All in-stream work
will occur within the window of time determined by the Washington Department of Fish and Wildlife
(WDFW), which typically begins August 1*. Construction will require LNFH to operate on a temporary
water supply to maintain and meet production (reduced) goals during both construction time periods.
The temporary water supply will be operating from August 1% through December 31* of the first year
(August = setup, September = testing, October — December = full operation) and August 1* through
December 31% of the second year (August through November = testing and full operation, December =
testing and finalizing intake system). While the main water supply is shut down, the temporary water
supply system will involve pumping up to a maximum of 54.4 cfs (LNFH & Cascade; dependent on
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time of year) from the spillway pool (rm 2.8) to the hatchery’s sediment setting basin. However, the
hatchery expects to reduce the amount of water pumped to 20 cfs by operating under re-use conditions
and potentially reducing production. Pumps will be properly screened and cleaned as necessary to
prevent entrapment of fish and sediment and to ensure a reliable water source to the hatchery. All
construction activities will occur above ordinary high water except in the following four areas: (1)
screen building and bypass outlet channel, (2) point of diversion and sluice area, (3) new fishway
(Figure 70), and (4) spillway pool (temporary water supply intake). All these areas have been
significantly altered by the original construction of and maintenance of hatchery facilities. Backfill will
be placed below ordinary high water in three of the above four areas. In the area of the screen building
and bypass channel 130 cy, at the point of diversion and sluiceway 150 cy, and at the new fishway 100
cy of material will be placed. All in-stream work will occur within the window of time determined by
the WDFW, which typically begins August 1%. The majority of in-stream work is proposed for the 2006
work window. Coffer dams made of clean fill material will be used to isolate the immediate vicinity of
in-stream work areas (Figure 18). The area of impact will be snorkeled for fish presence before
cofferdams are placed. Coffer dams will not span the entire channel width allowing for flows and fish to
bypass them. Water trapped within the dammed work areas will be pumped back (properly screened)
into the main channel. If any fish are inadvertently trapped within the sectioned off work areas, they will
be removed by dip-netting or through electrofishing and placed in the main creek channel prior to water
removal. As water is drained from the work areas, the areas will be monitored to ensure that no fish are
left stranded. All in-stream work will be conducted in the dry, sectioned off stream areas except for the
placement of coffer dams. Access to work areas will occur via existing roads and along the pipeline
easement. Access to the intake area by Icicle Road may require the need to lower equipment and
materials over the steep road embankment. All pipeline removal and placement will occur within the 40
foot wide pipeline easement/corridor. In the past, the pipeline easement has not been honored or
maintained. Non-governmental structures that lie within the pipeline easement will be demolished and
removed (Figures 13 to 17). Additionally, all vegetation within the easement boundaries will also be
removed (clearing and grubbing). Approximately 36 mature (dbh > 20”) deciduous and evergreen trees
will be removed within the entire project area during clearing and grubbing. Once the pipelines are in
place, a minimum of 5 feet of fill (required), from on-site or imported as necessary, will be placed over
the pipe for protection. Once construction is complete the pipeline easement will be maintained as a
maintenance corridor. This corridor will remain clear of non-governmental structures and vegetation and
the pipeline will be protected as necessary. All construction work will occur within the footprint of the
current water delivery system and hatchery facilities.

IX. SPECIES/CRITICAL HABITAT DESCRIPTION

Steelhead trout (Oncorhynchus mykiss)

Status

Three steelhead evolutionarily significant units (ESUSs) are listed as threatened (Snake River and Lower
Columbia River) or endangered (Upper Columbia River) and one ESU is proposed for listing (Middle
Columbia River). Threats to steelhead trout include: grazing, water diversions, hydroelectric
development, forestry and associated road building (Yee and Roelofs 1980; Platts 1981; Chamberlin
1982) which contributes to habitat degradation (Busby et al. 1996); plus failure of natural stocks to
replace themselves, genetic homogenization due to hatchery supplementation, and high harvest rates on
steelhead smolts in rainbow trout fisheries. On April 30, 2002, the U.S. District of Columbia approved a
NMFS Consent Decree withdrawing a February 2000 critical habitat designation for the Upper
Columbia River ESU and for 18 other ESU’s. Currently, critical habitat is under development.
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Range

Steelhead trout are found from central California to the Bering Sea and Bristol Bay coastal streams of
Alaska. Most streams in the Puget Sound region, and many Columbia and Snake River tributaries have
populations of steelhead trout present (Pauley et al. 1986). Winter steelhead populations have been
documented to occur in the following Washington rivers: Soleduck, Bogachiel, Hoh, Humptulips,
Chehalis, Willapa, Cowlitz, Toutle, Kalama, Lewis, Washougal, Nisqually, Puyallup, Green,
Snoqualmie, Skykomish, and Skagit (Pauley et al. 1986). Summer steelhead populations have been
documented to occur in the following Washington rivers: Elwha, Queets, Wynochee, Cowlitz, Toutle,
Kalama, Lewis, Washougal, Wind, White Salmon, Klickitat, Walla Walla, Snake, Yakima, Columbia,
Wenatchee, Methow, Green, Skykomish, Stillaguamish, and Skagit (Pauley et al. 1986).

Habitat Requirements

O. mykiss exhibit a great diversity of life history patterns, and are phylogenetically and ecologically
complex. O. mykiss exhibit varying degrees of anadromy, differences in reproductive biology, and
plasticity of life history between generations (Busby et al. 1996). Different life history forms include
anadromous or non-anadromous, winter or summer, inland or coastal groupings, and half-pounder
strategies. Steelhead along with cutthroat trout can spawn more than once (iteroparity), all other species
of Oncorhynchus spawn once and then die (semelparity). North of Oregon repeat spawning is relatively
uncommon and more than 2 spawning migrations is rare. lteroparity occurs predominantly in females
(Busby et al. 1996). Anadromous forms can spend up to seven years in freshwater and three years in the
ocean prior to their first spawning (Busby et al. 1996).

In North America, O. mykiss is split into two phylogenetic groups, inland and coastal (Busby et al.
1996). These two groups both occur in Washington, Oregon, and British Columbia (Busby et al. 1996)
and are separated in the Columbia and Fraser River systems in the vicinity of the crest of the Cascade
Mountains (Reisenbichler et al. 1992). Coastal steelhead occur in a diverse array of populations in
Puget Sound, coastal Washington, and the lower Columbia River with modest genetic differences
between populations (Busby et al. 1996). Inland steelhead are represented only by populations in the
Columbia and Fraser River basins and consistent genetic differences have been found between
populations in the Snake and Columbia Rivers (Busby et al. 1996). Inland and coastal forms apply to
both anadromous and non-anadromous forms, which means that rainbow trout east of the Cascades are
genetically more similar to steelhead from east of the Cascades than they are to rainbow trout west of the
Cascades (Busby et al. 1996). Large genetic differences between coastal and inland groups have been
demonstrated for both anadromous and non-anadromous forms (Busby et al. 1996). In Washington,
total age of coastal populations at maturity is typically 4 years, with 2 years in freshwater and two years
in the ocean. For Columbia River Basin inland populations, total age at maturity is 4 years with 2 years
in freshwater, 1 year in the ocean, and 1 year in freshwater as an adult prior to spawning (Busby et al.
1996). Steelhead with different run timing (summer or winter) in the same geographic area may be
more genetically similar to each other than to fish from another area with similar run timing (Busby et
al. 1996).

O. mykiss have two basic reproductive ecotypes based on the state of their sexual maturity at river entry
and the durations of the spawning migration (Burgner et al. 1992). These reproductive ecotypes are 1)
stream maturing or summer steelhead, and 2) ocean maturing or winter steelhead (Bushy et al. 1996).
Summer steelhead enter fresh water from May to October in a sexually immature state, migrate
upstream during the spring and summer, and hold in areas of protected cover such as deep pools,
undercut banks, overhanging vegetation or large woody debris or boulder structures until they become
sexually mature. These summer steelhead hold over fall and winter in freshwater and spawn the
following spring (Pauley et al. 1986).

15



Inland steelhead from the Columbia River Basin, and especially the Snake River Basin, are split into two
groups, A- and B-run steelhead. This split is based on a bimodal migration of adult steelhead at
Bonneville Dam and differences in age at return and adult size (Busby et al. 1996). Adult A-run
steelhead enter freshwater from June to August and have predominantly spent only one year in the ocean
before returning to spawn (IDFG1994). A-run steelhead occur throughout steelhead bearing streams in
the Snake and Columbia River basins (IDFG 1994). Adult B- run steelhead enter freshwater from late
August to October, and have predominantly spent two years in the ocean before returning to spawn
(IDFG 1994). B-run steelhead are thought to reproduce only in the Clearwater, Mid-fork Salmon, and
South Fork Salmon rivers in Idaho (IDFG 1994).

Winter steelhead enter their natal stream in various stages of sexual maturation from November to April
and spawn within a few months of entering the river between late March and early May (Pauley et al.
1986). Winter steelhead are the most widespread of the two reproductive types. Coastal streams are
dominated by winter steelhead, and there are only a few occurrences of inland winter steelhead
populations (Busby et al. 1996).

Some basins have both summer and winter steelhead present. Where they both occur, they are often
separated by a seasonal hydrologic barrier such as a waterfall (Busby et al. 1996). It appears summer
steelhead occur where habitat is not fully used by winter steelhead, and summer steelhead spawn further
upstream than winter steelhead (Withler 1966; Roelofs 1983; Behnke 1992). Almost all inland
Columbia River Basin steelhead are summer steelhead. Winter steelhead may have been excluded from
the inland Columbia River Basin by a seasonal barrier at Celilo Falls or the great migration distance
from the ocean (Busby et al. 1996).

Steelhead also exhibit a “half-pounder” life history strategy. Half-pounders are immature steelhead that
return to freshwater after only 2-4 months in the ocean (Busby et al. 1996). These steelhead over-winter
in freshwater and out migrate again the following spring. Occurrence of half-pounder steelhead has
been reported to occur in southern Oregon and northern California rivers (Barnhart 1986).

Non-anadromous forms of O. mykiss have been called rainbow or redband trout. For example, the
inland non-anadromous form is typically called the Columbia River redband trout (Busby et al. 1996).
Non-anadromous and anadromous forms co-occur more frequently in inland populations than coastal
populations (Busby et al. 1996) In coastal populations where they co-occur, the forms are usually
separated by a migration barrier, either natural or manmade (Busby et al. 1996). Where the two forms
co-occur, offspring of resident fish may migrate to sea, and offspring of anadromous steelhead may
remain in streams as resident fish (Burgner et al. 1992; Shapolov and Taft 1954). In the Methow River,
Mullan et al. (1992) found evidence that due to very cold stream temperatures, juvenile steelhead had
difficulty attaining size for smoltification. He concluded that most of the juvenile fish present that do
not emigrate downstream early in life, do not grow enough due to the cold temperatures and are hence
restricted to a resident life history, regardless of anadromous or non-anadromous parents.

After hatching and emergence, steelhead move to deeper parts of the stream, establish territories, and
change their diet from microscopic aquatic organisms to larger organisms such as isopods, amphipods,
and aquatic and terrestrial insects that are primarily associated with the stream bottom (Wydoski and
Whitney 1979). During rearing, streamside vegetation and submerged cover (logs, rocks and aquatic
vegetation) are important. Densities of juvenile steelhead are highest in areas containing in-stream cover
because cover provides food, temperature stability, and protection from predators (Narver 1976; Reiser
and Bjornn 1979; Johnson 1985). Juvenile steelhead remain in freshwater for 1-4 years before
smoltification. In areas where anadromous and non-anadromous forms co-occur in sympatry, habitat
partitioning occurs (Allee 1981). Smoltification may be initiated by environmental factors such as
photoperiod, water temperature, and water chemistry (Folmar and Dickhoff 1980; Wedemeyer et al.
1980). Steelhead remain in the ocean for 2-3 years, occasionally for 4 years (Shapolov and Taft 1954).
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Distribution in the ocean is hard to track due to a lack of school formation and steelhead do not use areas
where commercial harvest of other Pacific salmon stocks occur (Pauley et al. 1986). Distribution at sea
appears to be influenced by surface water temperature and conforms closely to the 5°C isotherm on the
North and the 15°C isotherm on the south (Sutherland 1973).

Upper Columbia River Steelhead Trout ESU

This ESU occupies the Columbia River Basin upstream from the Yakima River, and includes the
Wenatchee, Entiat, Methow, and Okanogan River basins (Busby et al. 1996). This ESU also includes
Wells Hatchery stock. All upper Columbia River steelhead are summer steelhead (Busby et al. 1996).
Streams of this region drain the northern Cascade Mountains of Washington and flow is provided by
glacial runoff or snowmelt. This results in extremely cold water temperatures that can retard growth and
maturation of juveniles, hence some of the oldest smolt ages, up to 7 years, are reported within this ESU
and residualization of juvenile steelhead that fail to smolt also occurs (Busby et al. 1996). The
relationship between anadromous and non-anadromous O. mykiss is unclear in this geographic area.
NMES is listing only the anadromous life forms of O. mykiss in this ESU (NMFS 1997). However, on
May 28, 2002 NOAA Fisheries (formerly NMFS) proposed to change UCR steelhead, whose population
includes resident rainbow trout, from endangered to threatened. Only naturally spawned populations of
steelhead and their progeny that are part of the biological ESU residing below long-term, natural, and
man-made impassable barriers (i.e. dams) are listed (NMFS 1997). The Wells Hatchery stock of
steelhead is included in this ESU because it is essential for recovery, as it probably retains the genetic
resources of steelhead populations above Grand Coulee Dam that are now extinct from their native
habitats (NMFS 1997).

Icicle Creek Steelhead

Evidence suggests that historically Icicle Creek produced wild steelhead (Brennan 1938, Fulton 1970,
Mullan et al. 1992). However, the present population size of wild steelhead native to this creek is
unknown. In 1941, the first release of hatchery steelhead occurred in Icicle Creek. LNFH raised summer
steelhead from 1940-1951 and from 1977-1995 with the last release in 1997. The brood stock for the
program was collected at Rock Island Dam and in low return years, supplemental eggs from Wells State
Fish Hatchery were used. The program was ended at LNFH and moved to Winthrop National Fish
Hatchery because of an inadequate water supply, low adult returns, and concern over using non-
Wenatchee River stocks (USFWS 1998). Between 1978 and 1997, a total of 1,372,789 steelhead were
released into Icicle Creek. All releases occurred below the hatchery. Also, since 1982, the Washington
Department of Fish and Wildlife (WDFW) has released 331,657 hatchery summer steelhead into Icicle
Creek, either at or below LNFH and approximately 3.7 million into the Wenatchee River Basin. All
hatchery produced steelhead since 1986 have been marked by adipose clipping before release. The
percentage of wild steelhead in the adult returns to LNFH for the years 1987, 88, ‘91, and ‘93 averaged
21% (range = 4-41%) (USFWS 1998). In 1999 and 2000, thirty-two and twenty-three, respectively,
steelhead were captured in the ladder at LNFH. Four (‘99) and one (‘00) of these were not adipose
clipped and may have been wild steelhead. In both years several steelhead redds were observed in the
lower Icicle below LNFH. Additionally, in 2000, one radio tagged female steelhead from Icicle Creek
was identified by the Chelan Public Utility District in the vicinity of Rock Island Dam approximately 10
days after release. This steelhead may have been a kelt returning to the ocean (USFWS 2001a). In 2000,
WDFW conducted a steelhead spawning ground survey from March 3 to May 20" in the lower Icicle,
downstream of LNFH. Twenty redds and twenty adults were observed with an estimated total number
of adult steelhead ranging from 40 to 50 (Viola pers. comm.). In 2001, WDFW recorded 19 steelhead
redds between April 2" and June 4™ in lower Icicle Creek (Viola pers. comm.).

17



Chinook Salmon (Oncorhynchus tshawytscha)

Status

Three Chinook salmon ESUs are listed as threatened (Snake River fall and spring) or endangered (Upper
Columbia River) and two ESUs are proposed for listing (Lower Columbia River and Puget Sound). On
April 30, 2002, the U.S. District of Columbia approved a NMFS Consent Decree withdrawing critical
habitat designations established in February 2000. Threats to the Chinook salmon ESUs include
watershed development such as forest practices, mining, agricultural land use, urbanization, hydropower
development, and water manipulation and withdrawal. Over fishing, artificial propagation, and
introduction of non-native species has also impacted Chinook salmon ESUs. Forest practices, mining,
agricultural land use, urbanization, hydropower development, and water withdrawal have resulted in
increased sedimentation, changes in flow regimes and channel morphology, decreases in water quality
and quantity, loss of riparian habitat, loss of large woody debris and recruitment, higher water
temperatures, decreased gravel recruitment, reduction in pools, reduction in spawning and rearing areas,
rerouting of stream channels, degradation of stream banks, and loss of estuarine rearing areas (Bishop
and Morgan 1996, Myers et al. 1998). These changes have impacted the spawning and rearing
environment of Chinook salmon. Harvest and hatchery practices and the introduction of nonnative
species have also impacted the expression of the varied life history strategies of Chinook salmon within
these ESUs.

Range

In North America, the historical range of Chinook salmon extends from the Ventura River in California
to Point Hope, Alaska. In northeastern Asia, the historical range extends from Hokkaido, Japan to the
Anadyr River in Russia (Scott and Crossman 1973).

Habitat Requirements

The generalized life history of Pacific salmon involves incubation, hatching and emergence in
freshwater, migration to the ocean, and subsequent initiation of maturation and return to freshwater for
completion of maturation and spawning (Myers et al. 1998). Chinook salmon exhibit two generalized
freshwater life history types, “stream-type” and “ocean-type” (Gilbert 1912). There is further life history
variation within each type which allows full utilization of freshwater, estuarine, and ocean environments
(Spence et al. 1996). In order to successfully complete these life history strategies, Chinook salmon
need access to freshwater, estuarine, coastal and open ocean environments. In these environments they
require adequate: water quantity, quality, temperature, and velocity; substrate, cover and shelter, food
resources, riparian vegetation, space, and safe passage conditions. The range of ocean residence for
Chinook salmon is from 1-6 years. A small proportion of yearling males, called “jacks” mature in
freshwater and return after 2-3 months in saltwater (Myers et al. 1998; Spence et al. 1996). In general
Chinook salmon spawn in small to medium-sized rivers, however they may also spawn in larger river
systems such as the main-stem Columbia River (Spence et al. 1996).

Stream-type Chinook salmon, which is characteristic of spring fish (Spence et al. 1996), reside as fry or
parr in freshwater for a year or more before migrating to sea. They perform extensive offshore oceanic
migrations and return to their natal river during the spring and early summer, several months prior to
spawning. (Healey 1991). Stream-type Chinook salmon tend to enter freshwater as immature or
“bright” fish, migrate far upriver, and use upper watersheds for spawning in late summer and early
autumn (Myers et al. 1998). Stream-type juvenile Chinook salmon exhibit downstream dispersal and
utilize a variety of freshwater rearing environments during their one to two years of freshwater rearing
before migration to the ocean (Meehan and Bjornn 1991). Stream-type juvenile Chinook salmon fry feed
on drift insects (Rutter 1904, cited in Allen and Hassler 1986) but zooplankton are more heavily preyed
on in main river systems and estuaries (Allen and Hassler 1986). As Chinook salmon grow they move
from shallow littoral habitats into deeper river channels and their prey base changes from shallow
epibenthic prey to larger pelagic species (Allen and Hassler 1986). Cool, clean water and diverse habitat
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that provides pools, riffles, off-channel habitat, undercut banks, and large woody debris or boulder
structures that provide cover and shelter from predation and storm events are important habitat elements.
Riparian vegetation provides the following to Chinook salmon rearing: shade for temperature regulation,
vegetation inputs for food resources, stream bank stabilization from roots and large woody debris
recruitment. Stream-type life history strategies may be adapted to watersheds or parts of watersheds that
are more productive and less susceptible to dramatic changes in water flow, since the long rearing period
requires more stable less degraded habitats (Miller and Brannon 1982, Healey 1991). ESUs with
stream-type life history strategies are: upper Columbia River spring ESU; and the Snake River
spring/summer ESU (Myers et al 1998).

Upper Columbia River spring Chinook salmon ESU

This ESU includes stream-type Chinook salmon spawning above Rock Island Dam in the Wenatchee,
Entiat, and Methow Rivers. All Chinook salmon in the Okanogan River are considered ocean-type and
are considered part of the Upper Columbia River summer and fall ESU (NMFS 1998a). Only naturally
spawned Chinook salmon are proposed for listing at this time. The brood stock returning to LNFH is not
listed. Additionally, Icicle Creek does not support listed UCR spring Chinook salmon (NOAA Fisheries
2003).

Icicle Creek Spring Chinook

Spring Chinook entering Icicle Creek are primarily adults returning to LNFH. One wild stray from the
Chiwawa River stock entered LNFH in 1994. LNFH has raised spring Chinook since 1940. The original
Leavenworth stock was collected at Rock Island Dam (1940-1943) and supplemental eggs have been
imported from other Columbia River hatcheries, mainly Carson, Cowlitz, and Little White Salmon NFH.
Since 1985, no eggs or fish have been imported to LNFH (USFWS 1998). The production goal for the
hatchery is 1,625,000 fish. The average adult return to LNFH from 1980 to 1997 is 3,425 (range = 462-
7,232). From 1984-1997, LNFH’s contribution to the Wenatchee sub-basin spring Chinook run averaged
49% (range = 28.8-69%)(USFWS 1998). Spring Chinook returning to Icicle Creek not only provide the
broodstock for LNFH but also allows for a sport and tribal fishery.

The Leavenworth spring Chinook stock is not listed under ESA, however, wild strays may enter Icicle
Creek. Wild, ESA listed spring Chinook spawn in Nason Creek, and in the Chiwawa, Little Wenatchee,
upper main Wenatchee, and White Rivers (Chapman et al. 1994). Spring Chinook also spawn in the
lower Icicle. From 1989 - 1993 an average of 41 (range = 24-53) and from 1994-1999 an average of 14
(range = 6-33) spring Chinook redds were counted in lower Icicle Creek below LNFH (Mosey and
Truscott 1999; Mosey pers. comm.). These naturally spawning spring Chinook are thought to be of
LNFH origin (Peven and Mosey 1996).

X. CURRENT CONDITION OF HABITAT

Following is a discussion of the current habitat conditions in Icicle Creek from its confluence with the
Wenatchee River to its headwaters located at Lake Josephine. The current condition of habitat has been
evaluated in terms of the USFWS Matrix of Diagnostics/Pathways and Indicators. For a summary of
baseline habitat conditions see Table 2.

A. Water Quality

1. Temperature

High and low temperature extremes occur in all reaches of Icicle Creek. Icicle Creek is on the

Washington State 303(d) Clean Water Act list for not meeting temperature criteria (WRWSC 1998).

Water temperatures in summer months can exceed 15°C (59°F) and during the winter temperatures can

fall below 1°C (34°F) (WRWSC 1998). Temperatures as high as 21°C (70°F) have been recorded in

Icicle Creek (Mullan et al. 1992). The USFS 1994 stream survey conducted from August 13 - October
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17 reported a maximum temperature of 18°C (64°F) and a minimum of 8°C (47°F) with temperatures in
river miles 4.8 to 17 not meeting Forest Plan standards. The USFS stream temperature monitoring
(1997) information indicates that temperatures in Icicle Creek exceeded the Wenatchee National Forest
and Washington State Water Quality standards on 15 days for the maximum temperature and 37 days for
the seven day average temperature. This happened in 1997 when low flows were relatively high all year
due to the extensive snow pack that was received the previous winter. Water temperatures are highest in
August.

High water temperatures can reduce the biotic potential of a stream by reducing the amount of dissolved
oxygen and increasing metabolic reactions (Horne and Goldman 1994). For example, as temperatures
increase, fish growth decreases. High temperatures decrease salmonid production (Bjornn and Reiser
1991). Bull trout distribution is limited if temperatures exceed 54.5 °F (15 °C) and optimum
temperatures for bull trout incubation are 35.6-39.2 °F (2-4 °C) and for rearing are 44.6-46.4 °F (7-8 °C)
(Rieman and Mclntyre 1993). The temperature regime of Icicle Creek has not been fully documented.
However, available data shows that overall Icicle Creek does not meet the water temperature
requirements for bull trout incubation, rearing, or spawning and could limit bull trout production.
Steelhead prefer temperatures of 50-55.4 °F (10-13 °C) and their lethal limit is 75.2-86 °F (24-30 °C)
(Bjornn and Reiser 1991). Temperatures during steelhead spawning are well within the accepted range
but are often exceeded for migration and rearing. Fish may migrate downstream to the Wenatchee River
to avoid unfavorable conditions; however, this river is also on the state’s 303(d) list for not meeting
temperature standards. Water temperatures in the mainstem Wenatchee River may fall below 1°C during
the winter and rise above 15°C during the summer (WRWSC 1998).

This criteria is rated, from the available data, as Not Properly Functioning.
2. Sediment/Turbidity

Data on fines (<0.85mm) in gravel has not been collected in Icicle Creek. Related information is
presented below.

High sediment loads occur and historically occurred in Icicle Creek. All of the dominant land types in
the Icicle Creek watershed have high sediment delivery hazards and background hill slope erosion rates
for the watershed are high and estimated to total over 4,500 tons/year (USDA 1995). Sediments are
filling pools and embedding channel substrates. USFWS biologists conducted five Wolman (1954)
pebble counts in the stream restoration project below LNFH in 1998 and 1999. Salmon have been
documented spawning in the restoration project area. The amount of substrate less than 2mm in size
ranged from 13 to 32% with an average of 24% in 1998 and 6-26% with an average of 18% in 1999.
Additionally, pebble counts were conducted in spawning gravel patches in the lower reach. Substrate
less than 2mm in size in these patches ranged from 3 to 9%. Sediment in spawning gravels was not
assessed during the USFS 1994 stream survey. However, high sediment delivery rates were reported in a
majority of the upper reaches surveyed. The surveyors also reported that sedimentation appeared to be a
problem throughout the system. USFWS biologists conducted four pebble counts in the upper reaches of
the Icicle in 1999 during a spawning gravel survey. The amount of substrate less than 2mm in size
recorded in these counts ranged from O to 15 percent.

Sediment loading is mainly due to urbanization, clearing of riparian zone vegetation, recreational use,
road building, logging, landslides, fires, and flooding. Eleven percent of the riparian vegetation along
the lower portion of Icicle Creek, below LNFH, has been removed for housing developments (WRWSC
1998). Approximately 12% of Icicle Creek’s watershed was burned by forest fires in 1994 (USFS 1994).
These forest fires have and will continue to increase sedimentation in Icicle Creek (WRWSC 1998).
Approximately 5% of the Icicle Creek watershed, outside of the Wilderness boundary, has been
impacted by logging (USFS 1994). Also, natural landslides often occur in this drainage. Recently, in
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June 1999, a landslide occurred in the watershed on a flanking slope of the draw that descends from
Icicle Ridge. The failure was approximately 120 feet wide and 300 feet long with a slide plane that was
10-15 feet below the pre-failure surface. The slide began at an elevation of 4800 feet. Consequently, the
resulting volume of material delivered to the valley bottom (Icicle Creek) was many times greater than
the initial failure. The main body of the failure remains unstable (Karrer pers. comm.).

This criteria is rated, from the available data, as Functioning at Risk.
3. Chemical Contamination/Nutrients

Icicle Creek is on the Washington State 303(d) Clean Water Act list for not meeting temperature,
dissolved oxygen, pH, in-stream flow (WRWSC 1998), and total PCB concentration (WDOE 2004)
criteria. Water quality standards for Icicle Creek, a Class AA stream, are listed in Table 5. Water quality
data for Icicle Creek has been collected over the years as a component of the Wenatchee Watershed
Planning Project. Water quality samples were collected from Icicle Creek (rm 1.5 & rm 9.3) on the
same day and at least once per month. The data for 1992 - 1993 and 1995 - 1996 indicates similar
profiles with respect to dissolved oxygen, pH, and temperature between both stations. Minimum
dissolved oxygen levels (> 9.5 mg/L) were met 69% of the time at the upper station and 72% of the time
at the lower station. The standard range of pH (6.5 - 8.5) was achieved 28 of 30 times (93%) at both
stations. Temperature standards (< 16 °C) were met in all samples (WRWSC 1996). Between 1997 and
1999, the Environmental Protection Agency and WDOE sampled fish tissue from Icicle Creek spring
Chinook salmon and mountain whitefish for contaminants (WDOE 2004). Total PCB concentrations in
fish tissues exceeded criteria. DDT analogs were also detected but concentrations did not exceed criteria.
The contaminant source in unknown and under investigation.

This criteria, it is rated as Functioning at Risk.

B. Habitat Access
1. Physical Barriers

The original design of LNFH involved diverting the majority of Icicle Creek’s flow through a canal with
an energy control dam at the base and construction of holding dams and weirs in the historic creek
channel (Figure 2). These structures effectively block fish passage (at approximately rm 2.8) to the
upper Icicle and are no longer needed for hatchery production operations. During several months of the
year, downstream fish passage to the lower Icicle may also be hindered by structures in the historic
channel and little to no flow in the canal. Upstream and downstream fish passage through LNFH for
native species will be provided once the Icicle Creek Restoration Project is complete. Completion of this
project could occur as soon as December 2005. However, completion is dependent upon securing
funding and permits.

Two water diversions in Icicle Creek upstream from LNFH at river mile 4.5 and 5.7 may present fish
passage problems. LNFH’s intake (rm 4.5) may block fish passage at low flows. There are also several
natural fish passage obstacles in Icicle Creek above LNFH (Figure 3). However, none have been proven
to be year-round fish migration barriers.

This criteria is rated, from the available data, as Not Properly Functioning.
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C. Habitat Elements
1. Substrate

High sediment loads occur and historically occurred in Icicle Creek. All of the dominant land types in
the Icicle Creek watershed have high sediment delivery hazards, and background hill slope erosion rates
for the watershed are high and estimated to total over 4,500 tons/year (USDA 1995). Sediments are
filling pools and embedding channel substrates. Visually assessed substrate embeddedness in the lower
reaches of Icicle Creek is greater than 30%. The USFS 1994 Icicle stream survey of the upper Icicle
reported that all reaches had embedded substrate with the percentage of units embedded per reach
ranging from 31 - 100%.

From the available data and professional judgment, this criteria is rated as Not Properly Functioning.
2. Large Woody Debris

In the winter of 1998, USFWS biologists surveyed the lower 2.8 miles of Icicle Creek. In this section,
woody material is limited with only 4-10 pieces of wood observed. Urbanization, livestock grazing, and
road building in the lower part of Icicle Creek has reduced the riparian zone in structure and function.
Eleven percent of the riparian vegetation along the lower portion of Icicle Creek, below LNFH, has been
removed for housing developments (WRWSC 1998). Thus, sources for short and long-term recruitment
of large woody debris are lacking. Stream reaches in upper Icicle Creek do not meet Northwest Forest
Plan standards for large woody debris per mile (USFS 1994). Higher elevation stream reaches contain
more woody debris. However, these reaches are in the Alpine Lakes Wilderness and must meet west
side criteria (USFS 1994). In the USFS 1994 stream survey, LWD was measured in terms of Northwest
Forest Plan standards. From information presented in the survey report, it appears that three of the six
reaches surveyed meet the matrix criteria for LWD. Sources for short and long-term recruitment have
been reduced by human and natural activities in the upper Icicle.

Woody material plays an important role in defining stream habitat characteristics. Woody material in a
stream functions to provide cover and refuge for stream inhabitants, creates deeper areas, dissipates
energy, protects stream banks, captures substrate, provides nutrients to the stream, and slows the
movement of organic matter.

This criteria is rated as Functioning at Risk.
3. Pool Frequency

The wetted width of lower Icicle Creek falls within the range of 40 to 65 feet. Recommended pools per
mile for streams this wide is 23 to 26. This criteria is not met. The pools that do exist are deep, > 1
meter, however, there is no cover for fish other than depth. Lower Icicle Creek lacks features such as
woody debris and large boulders that function in pool creation and maintenance. Pool volume has been
reduced by deposition of fine sediments. Summer pool water temperatures are not known but
temperatures in excess of 21°C have been reported for Icicle Creek (Mullan et al. 1992). The pool
frequency and quality in the upper Icicle does not meet Forest Plan standards (USFS 1994).
Additionally, a review of the 1994 stream survey data shows that all reaches of the upper Icicle do not
meet the matrix criteria for pool frequency. Portions of the upper Icicle lack in woody debris which
promotes pool creation and maintenance. Pool water temperatures are not known, but low and high
temperatures have been recorded in the watershed.
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Pools play an important role in dissipating stream energy in addition to providing habitat for stream
organisms. The limited number of pools may be a problem for stream inhabitants, especially young fish,
during the winter. However, adult fish could be affected all year long by the lack of pools because of
their size. Suitable habitat such as low velocity areas with adequate in-stream cover is the main factor
regulating fish populations in the winter. Fish select over-wintering habitat based on minimizing energy
expenditure and avoiding adverse physicochemical conditions such as ice, mid-winter flood events, and
low dissolved oxygen (Cunjak 1996). Juvenile fish can utilize a wide range of in-stream cover such as
woody debris, substrate, vegetation, undercut banks, and depth to avoid adverse conditions. For example
juvenile cottids, cyprinids, centrarchids, and several salmonids including Chinook salmon and rainbow
trout utilize cobble/boulder in-stream cover for shelter where substrate diameter is directly proportional
to fish size (Rimmer et al. 1984, Cunjak 1988). Adult fish, because of their larger body size, are limited
to using depth for in-stream cover. Thus, deep pools are important over-wintering habitats for adult fish.
The amount and complexity of winter habitat in a stream determines its carrying capacity for resident
fish populations. Consequently, Icicle Creek’s fish production may be limited by the number of
available over-wintering habitats.

This criteria is rated, from the available data, as Not Properly Functioning.
4. Pool Quality

Even though Icicle Creek does not meet pool frequency standards (see above), the available data shows
that all reaches of Icicle Creek contain a few large pools with residual depths greater than 1 meter deep.

Icicle Creek is Functioning at Risk for this indicator.
5. Off-channel Habitat

In lower Icicle Creek there are few backwater areas and low energy off-channel areas. Off-channel
habitat in the lower Icicle is limited mainly by residential development and road building. For example,
there are several off-channel areas along East Leavenworth Road that are no longer connected to the
stream. USFS stream survey data (1994) shows that 72% of upper Icicle Creek contains an adequate
and diverse amount of off-channel habitat. Many side-channels, backwater areas, ponds, wetlands, and
oxbows occur.

Overall, this criteria is rated as Properly Functioning. However, in lower Icicle Creek, below rm 2.8,
this criteria is Not Properly Functioning.

6. Refugia

This criteria is directly related to the off-channel habitat indicator above. This criteria also considers
human impacts and habitat connectivity within the watershed. In the lower Icicle off-channel habitat is
limited in quantity and connectivity and there is a high rate and potential of human impacts. In the upper
Icicle there is an adequate and diverse quantity of off-channel habitat. Distribution and connectivity of
high quality habitat is moderate and the level of human activity, mainly recreation, is high.

Overall, this criteria is rated as Functioning at Risk. However, in lower Icicle Creek, below rm 2.8, this
criteria is Not Properly Functioning.
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D. Channel Condition and Dynamics
1. Width/Depth Ratio

Data on width/depth ratios has not been fully documented in Icicle Creek. Related information is
presented below.

Rivers and streams act as indicators of environmental stress when sediment supply and channel
adjustments occur due to deforestation, changes in vegetation composition, urbanization, road building,
and other watershed activities that create their cumulative impacts on river and stream systems. For
example, in the lower reach of Icicle Creek, channel features are not being maintained over time and
deposition and erosion are occurring causing it to be in a state of flux. This instability is a result of Icicle
Creek adjusting to natural and human impacts to achieve a stable dimension, pattern, and profile that are
in equilibrium with its gradient, sediment supply, and discharge. Channel width/depth ratios in lower
Icicle Creek are increasing and entrenchment ratios are decreasing in response to increases in sediment
supply and bank instability, decreases in riparian vegetation structure and function, and changes in flow
regime. Consequently, the creek is becoming shallower and wider. Reaches in upper Icicle Creek are
functioning adequately except in areas where roads and bridges confine the stream channel and where
riprap has been placed. Five site specific areas, at road mile 4.6-5.1, 9.9-10.1, 10.7-10.8, 13.6-14.1, and
Ida Campground, exist where the road system has confined the stream channel and has cut off the
floodplain.

From the data available and professional judgment, this criteria is rated as Functioning at Risk.
2. Stream Bank Condition

Urbanization, livestock grazing, and road building in the lower part of Icicle Creek has reduced the
riparian zone in structure and function. Eleven percent of the riparian vegetation along the lower portion
of Icicle Creek, below LNFH, has been removed for housing developments (WRWSC 1998). Many
large areas of the stream’s banks were eroded during the 1995/96 winter floods (WRWSC 1998). In
upper Icicle Creek, bank erosion ranges from minimal in most reaches to 11% in one reach (USFS
1994a).

From the available qualitative and quantitative data, this criteria is rated, overall, as Properly
Functioning. However, in lower Icicle Creek, below rm 2.8, this criteria is Not Properly Functioning.

3. Floodplain Connectivity
This criteria is strongly related to the off-channel and refugia indicators.

Off-channel habitat in the lower Icicle is limited mainly by residential development and road building.
For example, there are several off-channel areas along East Leavenworth Road that are no longer
connected to the stream. In several areas of the lower reach, riprap has been placed on stream banks and
berms have been built to confine the stream and limit flood damage. Additionally, in several areas of the
lower reach, wetlands have been reduced either through draining and/or filling them. Floodplain
connectivity is limited in upper Icicle Creek in areas where roads and bridges confine the stream channel
and where riprap has been placed. Five site specific areas, at road mile 4.6-5.1, 9.9-10.1, 10.7-10.8,
13.6-14.1, and Ida Campground, exist where the road system has confined the stream channel and has
cut off the floodplain.

Overall, this criteria is rated as Functioning at Risk.
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E. Flow/Hydrology
1. Change in Peak/Base Flows

Icicle Creek is listed under the Washington state 303(d) Clean Water Act for not meeting in-stream flow
standards (WRWSC 1996). In-stream flow standards for Icicle Creek, a Class AA stream, are listed in
Table 5. Information in the Watershed Ranking Project shows that measured flows did not meet surface
water quality standards contained in Chapter 173-201A of the Washington Administrative Code (WAC)
almost 45% of the time. The assessment found that WAC in-stream flow levels are not met for 66 days
on average from August to October. However, these flow standards were set in 1983 and priority water
right holders, which includes LNFH, Cascade, City of Leavenworth, and the District, are not constrained
by these requirements. The WAC in-stream flow standards were established as the basis from which
future (post-1983) water acquisition request would be evaluated.

Surface flows of Icicle Creek are continuously measured at a USGS gauge station (# 12458000) located
at rm 5.8. This gauging station is located above all water withdrawal operations in the watershed. This is
the only consistently monitored flow data available for Icicle Creek. Daily mean flow data for water
years 1936 to 1971 and from 1993 to present are available from the USGS office in Spokane. Real-time
data are currently not available. There is no gauging station data available for the 1971 - 1992 water
years. The available data from water years 1937-1999 show the annual mean flow of Icicle Creek, at the
gauging station, to be 630 cfs. The lowest daily mean flow at this location was 44 cfs, recorded on
November 30, 1936, and the highest daily mean was 14,100 cfs, recorded on November 29, 1995. In
general, lowest daily flows are experienced during September and October although daily mean flows of
less than 100 cfs have occurred September through February. Most high flow events occur in May-June
(95%) with 5% in late fall (USFS 1995). For the monthly maximum and minimum flows in Icicle Creek
based on the average water year see Figure 6.

The discharge of Icicle Creek is altered by water diversions, which can reduce the flow in the lower
reaches to very low levels during the summer and early fall (WRWSC 1998). The City of Leavenworth
and the Icicle-Peshastin Irrigation District divert water above the Snow Lakes trailhead (rm 5.7) and
LNFH and Cascade Irrigation Company divert water below the trailhead (rm 4.5). Irrigation diversions
can remove 48% and 79% of the mean August and September flows, respectively (Mullan et al. 1992).
To assure cold water for LNFH in dry summers, a supplementary water supply (16,000 acre feet) was
developed in Upper Snow Lake, about seven miles from LNFH and one mile above it in elevation.
Without the water release of approximately 25 to 30 cfs from Upper Snow and Nada Lakes, the
downstream reaches of Icicle Creek may go dry in some years. The District may also supplement Icicle
Creek flows from other storage lakes in the watershed (see Appendix A). A key point to remember is
that discharge data from the USGS station represents flow in Icicle Creek before any substantial
consumptive use occurs and in fact, during some summer months, may reflect some level of water
supplementation from storage lakes. In addition, the USGS gage data does not reflect natural and
supplementation flows from Snow and Nada Lakes which enter Icicle Creek through Snow Creek at rm
5.4, downstream of the gauging station. All water diversions and supplementations in Icicle Creek have
occurred since 1942 (Cascade Orchards 1905, District 1910, City of Leavenworth 1912, LNFH 1942).

In Icicle Creek there is a potential change in peak/base flows due to increases in surface runoff from
residential development, roads and trails, logging, landslides, and fires. Some change in flow is likely to
have occurred due to recent forest fires (44,500 acres burned in the Icicle Creek watershed during July,
1994), but flow data from the USGS gauging station shows no greater variation in flow during the two
years following the fires than has occurred since 1936.
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Overall, this criteria is rated as Not Properly Functioning in Icicle Creek.
2. Increase in Drainage Network

No data is available describing increases in the drainage network of Icicle Creek. Related information is
presented below.

There is a strong correlation between increases in roads and other hard surfaces (i.e. buildings, parking
lots, roof tops etc.) and increases in drainage network (Leopold pers. comm. 1997). In Icicle Creek
commercial and residential development and road and trail building has likely increased the drainage
network.

This criteria is rated as Functioning at Risk.

F. Watershed Conditions
1. Road Density and Location

Currently, the open road density in the Icicle Creek watershed averages 0.4 road miles per square mile
(Driscoll pers. comm. 2001), which is better than the desired condition of 1 mile per square mile.
However, in the lower Icicle the road density is much higher than the watershed average. There are
many valley bottom roads in all reaches of Icicle Creek.

From the available data and professional judgment, this indicator, at a watershed scale, is rated as
Properly Functioning.

2. Disturbance History

The Icicle Creek watershed has a long history of human impacts beginning with sheep herding and
mining in the late 1800's. Recent uses include timber harvest, road building, fire suppression,
campground development, private residences, commercial development, and recreation. Five percent of
Icicle Creek’s watershed, outside of the Wilderness boundary, has been directly impacted by logging
(USFS 1994). Road building has occurred for development, recreation, and timber harvest. Over 11% of
the vegetation along lower Icicle Creek has been removed from private property (WRWSC 1998). The
Icicle Creek watershed is a popular recreation area for hikers, rock climbers, fishermen, and many
others. Natural disturbances such as fires and landslides are prevalent in the watershed. Recently, the
1994 forest fires burned 12% of the watershed (USFS 1994). In 1999, a landslide introduced a large
quantity of sediment into the Icicle just above Snow Creek. In the Icicle Creek watershed, land
development, road and trail building, natural disturbances, and the majority of recreation occurs within
riparian reserves and along side Icicle Creek and its tributaries.

Overall, this criteria is rated as Functioning at Risk.

3. Riparian Conservation Areas

This criteria is related to several habitat elements already discussed such as large woody debris, refugia,
road density and location, and habitat connectivity. These elements are functioning between
appropriately and at risk within the watershed.

The structure and function of the riparian zone has been reduced throughout the watershed. Riparian

vegetation has been reduced and removed from urbanization, commercial development, roads and trails,
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timber harvest, campground development, and other human impacts. Natural disturbances such as fires
and landslides have also impacted the riparian zone. In impacted areas, cover from shade and large
woody debris recruitment as been reduced (USFS 1994). In many impacted areas, especially along
roads, invasive weeds (ex. knapweed) have been established.

At a watershed scale, this criteria is rated as Functioning at Risk.
4. Disturbance Regime

In the Icicle Creek watershed natural disturbances are prevalent. In 1994, forest fires burned 12% of the
watershed (USFS 1994). From 1996 to 1999, five landslides/avalanches occurred in the watershed. The
flow regime of Icicle Creek is variable and flashy. Floods and droughts occur frequently. The measured
flow in Icicle Creek ranges from a minimum of 44 cfs to a maximum of 14,100 cfs according to readings
taken from the USGS gauging station located above all the major water diversions. Pool habitat is
limited in Icicle Creek and off-channel habitat is limited except in the upper reaches. Natural processes
are unstable in the lower reaches and in several areas of the upper Icicle. Icicle Creek has a long and
continuing history of human impacts in the watershed.

At a watershed level, this criteria is rated as Functioning at Risk.

XI. ANALYSIS OF POTENTIAL EFFECTS

A. Steelhead trout (Oncorhynchus mykiss), Upper Columbia River ESU

Potential effects, positive and negative, to steelhead may occur during the rehabilitation and operation of
the LNFH’s surface water supply system. During the use of the temporary water supply, steelhead
encountering the pump screens may be injured or entrained in the system. This possibility is unlikely as
the pumps will be properly screened according to current federal and state regulations and will be kept
free of debris. During in water work at the intake area, steelhead may be affected by the placement of
cofferdams and removal of water from the work areas. These potential effects will be minimized or
eliminated in many ways. The area of impact will be snorkeled for steelhead presence before cofferdams
are placed. Cofferdams made of clean fill material will isolate work areas but will not span the entire
channel width allowing for flows and fish to bypass them (Figure 18). Water trapped within the dammed
work areas will be pumped back (properly screened) into the main channel. If any fish are inadvertently
trapped within the sectioned off work areas, they will be removed by dip-netting or through
electrofishing and placed in the main creek channel prior to water removal. As water is drained from the
work areas, the areas will be monitored to ensure that no fish are left stranded. All in-stream work,
except for the placement of cofferdams, will be conducted in the dry, sectioned off stream areas.
Additionally, all in-stream work will occur within the window of time determined by WDFW.
Construction activities below ordinary high water may increase turbidity and may affect steelhead in the
immediate vicinity of those activities. Effects due to an increase in turbidity are unlikely as in-stream
work will be conducted in the dry and sediment controls such as silt fencing will be used as necessary.
Rehabilitation of the point of diversion and updating fish screens will significantly minimize fish
entrapment in the system and virtually eliminate fish entrapment in the main surface water supply to the
hatchery from current conditions. The Coanda screens will prevent fish from entering the hatchery’s
pipeline and guide them efficiently and safely back to Icicle Creek. A fish bypass pipe will lead from the
screen structure to an outlet channel located at a point on the creek downstream of the sediment sluice
(Figures 18 & 38). The maximum estimated time of potential fish entrapment from the point of
diversion at the intake to the outlet channel, assuming a free floating body, is 70 seconds over a distance
of approximately 160 feet. Steelhead migrating downstream that do enter the surface water supply
system at the point of diversion will encounter the Coanda screens. If water elevation levels at the
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Coanda screens are not met, steelhead may be harmed (descaled, injured) on dry sections of the screen.
It is highly unlikely that this will occur. The proposed Coanda screens have been designed to meet
current fish screening criteria and water levels at the screens will be monitored through sensors.
Construction of the new fishway will be conducted in the dry as mentioned above. The new fishway will
provide low flow passage which currently may be unavailable. Thus, efficient upstream and downstream
fish passage will be possible year-round by the headworks of the hatchery’s surface water supply.
Additionally, water piped during low flow times (August and September) of low water years to the head
of the new fishway through the proposed pump-back system will provide fish passage and increase
habitat in the stream reach affected by all water diversions. The quality of habitat in this reach may be
improved through the combination of cooler water being supplied from Snow Lake and the pump-back
system.

In previous consultations with the NOAA Fisheries (NMFS: Upper Columbia River steelhead and spring
Chinook ESU’s) and USFWS (bull trout) on hatchery operations, both agencies concluded that LNFH's
current operations, including its water intake system, are not likely to jeopardize the continued existence
of ESA listed steelhead, spring Chinook salmon, or bull trout. In the Upper Columbia River draft
Biological Opinion issued by the NMFS on October 27, 2000, it was the opinion of NMFS that the
LNFH current fish screening system functions adequately to reduce the risk of injury and mortality, or
other harm to anadromous fish that may be entrained, and that the risk of significant adverse effects to
listed Wenatchee Basin salmon and steelhead is minimal. The NMFS judged that the current LNFH
water intake system at the diversion dam may adversely affect listed steelhead. However, the current
water intake system is not likely to jeopardize the continued existence of listed Upper Columbia spring
Chinook or Upper Columbia steelhead ESUs. In a memorandum dated March 31, 1999, the USFWS
concurred that the continuation of current operations at LNFH may effect, but is not likely to adversely
affect the bull trout subpopulation in Icicle Creek. The proposed project will improve current conditions
by providing year-round fish passage past the intake’s low head dam, updating fish screen’s at the point
of diversion, supplementing flows through the pump-back system, and replacing structural components
of the gravity intake facility and water delivery system that are degraded and failing.

Proposed construction activities may effect steelhead in the short-term. However, these potential effects
will be minimized through best management practices. In the long-term steelhead will benefit from
implementation of the proposed project through the rehabilitation of the point of diversion, updated fish
screens, new fishway, and operation of the pump-back system. Therefore LNFH’s Hatchery Water
Supply System Rehabilitation “may effect, is likely to adversely affect™ steelhead.

B. Spring Chinook Salmon (Oncorhynchus tshawytscha), Upper Columbia River ESU

The spring Chinook salmon brood stock returning to LNFH is not listed. Additionally, Icicle Creek does
not support listed UCR spring Chinook salmon and no adverse impacts are expected to result from the
operation of the hatchery facilities on UCR spring Chinook salmon (NOAA Fisheries 2003). Therefore,
LNFH’s proposed Hatchery Water Supply System Rehabilitation project will have “no effect” on UCR
spring Chinook salmon.
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XIl. ANALYSIS OF POTENTIAL EFFECTS TO THE CURRENT CONDITION OF HABITAT
A. Water Quality
1. Temperature

Icicle Creek water temperatures have not been fully documented. However, since 1999, the USFWS has
collected hourly temperature readings from spring through fall at four locations in Icicle Creek. The four
locations are: (1) below LNFH's final outflow (rm 2.7); (2) middle of historic channel (rm 3.4); (3) at the
intake (rm 4.5); and (4) near Chatter Creek campground (approx. rm 16). This data has not yet been
fully analyzed, however, information collected during 2001 (a low flow year) is displayed in Figures 7,
8, and 9. The mean daily temperature difference between water entering the intake and water below the
outflow (rm 2.8) ranged from 0 to 1.9 degrees. Additionally, the mean daily temperature difference
between water at the Chatter Creek location and water below the outflow ranged from only 0.2 to 6.2
degrees with an average difference of 3.2 degrees. Operation of the LNFH intake system has no net
effect on water temperatures below rm 2.8. The effect of water diversions on water temperatures in the
reach between rm 2.8 and 4.5 is unknown. However, it is possible that a reduction of flow in this reach
causes water temperatures to be higher in the summer months and lower in the winter months as
compared to unaffected reaches.

Water temperatures in Icicle Creek naturally fall well below 50-57 °F during steelhead spawning and fall
within 57-64 °F and sometimes reaching higher temperatures during rearing times, as seen at the Chatter
Creek temperature station. Also, temperatures at this site do not consistently meet requirements for bull
trout incubation, rearing, spawning, or migration and may limit bull trout production. The Chatter Creek
temperature station is located more than 10 miles upstream of all water diversions. Thus, Icicle Creek
naturally Functions at Unacceptable Risk in regards to the temperature criteria. In the past, operation of
LNFH’s water delivery system potentially aided to maintain and may have exacerbated this indicator in
the stream reach between rm 2.8 and 4.5 during low flows periods. However, with the use of the
proposed new pump-back system during August and September, this indicator would be Restored in the
stream reach between rm 2.8 to 4.5. Operations have no net effect on water temperatures below rm 2.8.
Overall, this indicator would be Maintained in Icicle Creek.

2. Sediment/Turbidity

The LNFH intake system and withdrawal of 42 cfs year-round does not increase the sediment input into
Icicle Creek or affect factors which contribute to sedimentation. Reducing flows may increase the
amount of sediment settling out in these areas, however, this is unlikely as sediment moves through this
system at high flows. However, operation of LNFH's intake system does decrease the amount of
sediment entering areas below rm 4.5 as the water entering the intake flows through a sediment settling
basin and potentially a pollution abatement pond before re-entering Icicle Creek. Proposed construction
activities may temporarily increase sediment entering Icicle Creek, however measures such as the use of
cofferdams and working in the dry and revegetating all disturbed areas will reduce this potential.
Implementation of the proposed project, especially the operation of the intake system, will Restore this
indicator in Icicle Creek below rm 4.5. The project will have no effect on areas in Icicle Creek above the
intake. Overall, this indicator would be Maintained in Icicle Creek.

3. Chemical Contamination/Nutrients
Proposed construction activities and the operation of the LNFH intake system will have no effect on the

occurrence of chemical contamination or nutrient loading in Icicle Creek. Activities will not change the
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creeks Clean Water Act 303(d) water quality designations. Therefore, this indicator would be
Maintained.

B. Habitat Access

1. Physical Barriers

Currently, upstream and downstream fish passage at all flows does not occur through the main hatchery
complex beginning at rm 2.8. If fish passage is provided through the main LNFH property, migration
under current conditions may be blocked during low flows at the LNFH intake's low head dam.
However, implementation of the proposed project will provide year-round fish passage past the intake’s
low dam. Thus, the proposed project will Restore this indicator at the intake. However, until fish passage
is provided through the main hatchery grounds (see Foreseeable Future Actions above) this indicator
will be Maintained.

C. Habitat Elements

1. Substrate

Proposed construction activities and operation of the intake system have no effect on this indicator.
Therefore, this indicator would be Maintained.

2. Large Woody Debris (LWD)

LWD recruitment may be reduced in the lower Icicle by being caught behind the intake's low head dam
and then being removed from the creek. This is unlikely as LWD movement would occur at high flows.
Construction activities and operation of the intake system would not likely have an effect on LWD
recruitment or abundance in Icicle Creek. Therefore, this indicator would be Maintained.

3. Pool Frequency

Currently, the removal of 42 cfs by LNFH during low flow times of the year may be, in addition to
many other factors, reducing the number of and quality (depth, temperature, size) of pools in the stream
reach from rm 2.8 to 4.5. However, with the new proposed pump-back system this potential effect will
no longer be likely. Thus, the proposed project may Restore this indicator in the project area. Overall,
this indicator would be Maintained in Icicle Creek.

4. Pool Quality

The proposed project may Restore this indicator in the project area (see above). Overall, this indicator
would be Maintained in Icicle Creek.

5. Off-channel Habitat
The proposed project will have no effect on this criteria. Thus, this indicator is Maintained.
6. Refugia

The proposed project will have no effect on this criteria. Thus, this indicator is Maintained.
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D. Channel Condition and Dynamics
1. Width/Depth Ratio

The bankfull discharge does the work (formation and maintenance) that results in the average
morphological characteristics (dimension, pattern, and profile) of channels under the modern climatic
regime and its importance should not be underestimated (Dunne and Leopold 1978; Rosgen 1996). The
bankfull stage corresponds to the discharge at which channel maintenance is most effective. The
proposed project will not affect bankfull flow in Icicle Creek. Therefore, this indicator will be
Maintained in these reaches.

2. Stream Bank Condition

Implementation of the proposed project may Degrade the stream bank within the vicinity of the intake
through the removal of vegetation within the pipeline corridor. Overall, this indicator would be
Maintained in Icicle Creek.

3. Floodplain Connectivity

The proposed project will have no impact on floodplain connectivity or other factors influencing
floodplain connectivity in Icicle Creek. Therefore, this indicator would be Maintained.

E. Flow/Hydrology
1. Change in Peak/Base Flows

Operation of LNFH's intake system has a direct and cumulative effect on base flows in Icicle Creek
from rm 2.8 to 4.5 (Table 4). From January through April and from October through November, LNFH
(42 cfs) along with the City of Leavenworth (City) (3 cfs) removes on average 13.8% (range: 6.7-
18.4%) of the mean monthly flows for water years 1937 through 2000 (USGS). From May through
September a total of 174.4 cfs (LNFH - 42, City - 3, Cascade - 12.4, District - 117) is removed from
these sections of Icicle Creek. However, from mid-July through the beginning of October, LNFH
supplements Icicle Creek flows with 25-30 cfs from Snow Creek. The District may also supplement
flows from other high elevation lakes (see Appendix A). Without supplemental flows (worst case
scenario), the cumulative effect of water withdrawal reduces the mean monthly flows in May through
July 10, 8.9, and 19 percent, respectively. The most effect to stream flow occurs in August and
September. During August 63.3% of the mean and potentially 144% of the minimum monthly flow and
in September potentially 107% of the mean and 196% of the minimum monthly flow is cumulatively
removed from Icicle Creek. The proposed project will Restore this indicator between rm 2.8 and 4.5
through the construction and operation (August and September) of the pump-back system. Overall, this
indicator will be Maintained.

2. Increase in Drainage Network

The proposed project will have no effect on this criteria. Therefore this indicator would be Maintained.
F. Watershed Conditions

The proposed project will have no affect on overall watershed conditions. Therefore, the indicators Road
Density and Location, Disturbance History, Riparian Conservation Areas, and Disturbance Regime

would all be Maintained.
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XIII. EFFECT DETERMINATIONS AND RESPONSE REQUESTED

Steelhead trout (Oncorhynchus mykiss)

Determination: Response Requested:
No Effect *Concurrence
Is Not Likely to Adversely Affect Concurrence

______*Formal Consultation

X __Is Likely to Adversely Affect Formal Consultation

Spring Chinook Salmon (Oncorhynchus tshawytscha)

Determination: Response Requested:
X _No Effect *Concurrence
Is Not Likely to Adversely Affect Concurrence

*Formal Consultation

Is Likely to Adversely Affect Formal Consultation

XIV. RELEVANT REPORTS, STUDIES, OR MEETINGS

Sverdrup Civil, Inc. 2000. Icicle Creek Fish Passage Restoration and Intake Alternatives Study at the
Leavenworth National Fish Hatchery.

Jacobs Civil, Inc. September 2003. Final Environment Assessment for LNFH’s Water Supply System
Rehabilitation Project.

Montgomery Water Group, Inc. 2004. Draft Icicle Creek Target Flow Report for USFWS Leavenworth
National Fish Hatchery.

Additionally, several related meetings have been held including: December 14, 2000, between USFWS
and NMFS; February 1, 2001, between USFWS and USFS; February 12, 2001, between USFWS ,
USFS, and NMFS; March 7, 2001, between USFWS, NMFS, Icicle-Peshastin Irrigation District,
Cascade Orchards Irrigation Company, and the City of Leavenworth; on April 4, 2001 with technical
representative’s from USFWS, NMFS, USFS, WDFW, and WDOE; and on August 31, 2004 between
USFWS, Montgomery Water Group, WDOE, and NOAA Fisheries.
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XVI. TABLES AND FIGURES

A. Tables

Table 1: Leavenworth National Fish Hatchery's Water Rights

CERTIFICATE # PRIORITY DATE SOURCE AMOUNT

1824 03/26/1942 Icicle Creek 42 cfs (18,851 gpm)
1825 03/26/1942 Snow & Nada Lakes 16,000 acre feet
016378 08/01/1939 Groundwater (1 Wells) | 1.56 cfs (700 gpm)
016379 06/01/1940 Groundwater (1 Wells) | 2.01 cfs (900 gpm)
3103-A 10/16/1957 Groundwater (1 Wells) | 2.67 cfs (1200 gpm)
G4-27115C 10/20/1980 Groundwater (4 Wells) | 8.69 cfs (3900 gpm)
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Table 2: Checklist For Documenting Environmental Baseline And Effects Of Proposed Action(s) On Relevant Indicators.

Diagnostics/
Pathways:

Population &

Environmental

Baseline

Effects

Of The

Action(s)

Indicators

Properly
Functioning

Functioning at
Risk

Not Properly
Functioning

Restore

Maintain

Degrade

Subpopulation Characteristics:

Population Size

X

Growth and Survival

Life History Diversity and
Isolation

x| X

Persistence and Genetic
Integrity

X

Water Quality:

Temperature

X

Sediment

Chem. Contam./Nutrients

Habitat Access:
Physical Barriers

X

Habitat Elements:
Substrate Embeddedness

Large Woody Debris

Pool Frequency

Pool Quality

Off-channel Habitat

Refugia

Channel Cond. & Dynamics:
Wetted Width/Max. Depth
Ratio

X[X| [X] X

XIX|X[X|X| X[ X[ X|X|X| X| X| XX

Streambank Condition

Floodplain Connectivity

Flow/Hydrology:
Change in Peak/Base Flows

Drainage Network Increase

Watershed Condition:
Road Density & Location

Disturbance History

Riparian Conservation Areas

Disturbance Regime

XXX

Integration of Species and
Habitat Conditions

X XXX X|X|  X|X[X
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Table 4: % of Stream Flow Withdrawn from the USGS Monthly Mean Data
for Water Years 1937-2000 (not including supplemental flows)

FLOW
MONTH TYPE
January  Mean
January  Maximum
January  Minimum
February Mean
February Maximum
February Minimum
March Mean
March Maximum
March Minimum
April Mean
April Maximum
April Minimum
May Mean
May Maximum
May Minimum
June Mean
June Maximum
June Minimum
July Mean
July Maximum
July Minimum
August  Mean
August  Maximum
August  Minimum
September Mean

September Maximum
September Minimum

October
October
October

Mean
Maximum
Minimum

November Mean
November Maximum
November Minimum
December Mean
December Maximum
December Minimum

CFS
277
813
2.4
297
994
72.5
284
669
112
668
1099
275
1728
2798
984
1953
3429
779
915
2292
269
275
764
121
162
380
89
245
703
74.5
382
1992
66.2
350
1062
72.9

%

% LNFH CUMULATIVE

15
5.2
58
14
4.2
58
15
6.3
37.5
6.3
3.8
15.3
2.4
15
4.3
2.2
1.2
16.9
4.6
1.8
15.6
15.3
55
35
26
11
a7
17.1
6
56.4
11
2.1
63.4
12

4
57.6

16
5.5
62
15
4.5
62
15.8
6.7
40
6.7
4.1
16.4
10
6.2
17.7
8.9
5.1
22.3
19
7.6
65
63.3
22.8
144>
107*
45.8
196>
18.4
6.4
60.4
11.8
2.3
68
13
4.2
61.7

*Although the numbers show that Icicle Creek surface water is
over allocated, the creek may only go dry on extremely low water
years as not all diverters use their entire water right at all times.
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Table 5: Washington State's Surface Water Quality Standards and Established In-stream
Flow Standards for Icicle Creek, Washington

Water quality parameters

_Temperature shall not exceed 16.0 °C due to human activities. When natural conditions exceed 16.0 °C, no
temperature increases will be allowed which will Taise receiving water temperature by greater than 0.3 °C.

Dissolved Oxygen shall exceed 9.5 mg/L.
PH shall be within the range of 6.5 fo 8.5 with a human caused variation within the range of less than 0.2 units.

Turbidity shall not exceed 5§ NTU over background turbidity when background turbidity is 50 NTU or less, or
have more than a 10 percent increase in turbidity when the background turbidity is more than 50 NTU.

Instream flows'
-| Month Day flow (cfs) Month Day flow (cfs)
' Jan 1 ] 120 1 Tl 1 . 450 -
15 . 120 , 115 300
Feb i) 120 |Aug 1 200
15 120 |15 170
Mar I 150 . |sep- 1.7 1130
15 - m . - 15~ 130
Apr 11 _ 200 Oct 1 130
. 115 300 15 130
| May 1 1450 ‘Nov 11 150
|15 | 660 _ 15 150
Jun 1. 1000 Dec e 150
115 660 - 15 150

Instream flows' : WAC 173-545-030 stream management unit and control station for Icicle Creek are established at
river mile 1.5 (approximately where the East Leavenworth bridge crosses over Icicle Creek). A second ¢ontrol
station on Icicle Creek for water quality criteria is located at the confluence of Bridge Cresk (approximately RM
9.3). Table data from Chapter 173-545 WAC, Instream Resources Protection Program - Wenatchee River Basin,
Water Resource Inventory Area 45, Information accessed via Washington State website:
hﬂp:flwww.wy.w&govfpubs}mlﬂms.pdf :
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Table 6: LNFH's Use of Water for Hatchery Operations

WATER REQUIREMENTS FOR CURRENT FACILITY OPERATIONS
(Based on Hatchery Records from October 1998 - September 1999)

Leavenworth National Fish Hatchery Facility Water Demand

—_c_mx. Demand for Period)
A B1 B2 C1 C2 D1 D2 Max. Qutput for Period)
Hatchery] 8 x 80 8 x 80 8 x 80 Covered | Covered Adult Adult Icicle
Building | Raceways | Raceways | Raceways | Raceways | Raceways | Hold Pond | Hold Pond] Total Creek Wells | Re-Use
Period (Upper) {Mid) (Lower) (Upper) (Lower) |](Reuse Water)| (River Water)
(gpm) (gpm) (gpm) (gpm) (gpm) (gpm) {gpm) (gpm) (gpm) (gpm) (gpm) (gpm)
1/1 to 1/16 1,935 7,545 7,658 7,189 " 3,400 " 1,400 29,127 17,398 4,170 10,589
1/17 to 1/31 1,960 7,545 7,659 7,189 " 3,400 ‘" 1,400 29,153 16,918 3,500 10,589
2/1 to 2/14 1,960 7,545 7,660 7,189 " 1,800 'Y 3,000 29,154 18,843 3,500 8,989
2/15 to 2/28 850 3,840 3,225 'Y 7,545 7,661 7,189 " 1,800 ' 3,000 35,110 18,053 5,050 12,214
3/1 to 3/15 3,690 3,690 'Y 8,220 7,378 7,300 'V 2,800 ' 3,000 36,078 18,768 3,750 13,790
3/16 to 3/31 3,690 3,690 ' 8,220 7,378 7,300 " 2,800 'Y 3,000 36,078 18,538 4,130 13,790
4/1 to 4/15 3,690 3,690 " 8,220 7,378 7,300 2,400 " 3,400 36,078 18,938 4,220 13,390
4/16 to 4/30 3,690 3,690 'V 7,380 18,558 3,160 3,690
5/1 to 5/15 80 3,000 1,875 1,500 2,800 2,240 W 11,495 9,255 3,740 2,240
5/16 to 5/31 80 3,000 1,875 1,500 2,800 2,240 Y 11,495 9,255 4,220 2,240
6/1 to 6/15 4,140 2,370 2,370 4,060 2,905 1,500 " 17,345 9,255 6,590 1,500
6/16 to 6/30 4,140 2,370 2,370 4,060 2,905 1,500 " 17,345 14,785 6,590 1,500
7/1to 7/15 3,750 2,250 2,250 4,200 2,870 1,500 " 16,820 15,320 1,150 1,500
7/16 to 7/31 2,895 2,925 4,770 4,200 2,870 1,600 ¥ 19,260 15,290 1,630
8/1 to 8/15 60 2,895 2,925 4,770 5,537 3,829 1,000 ¥ 21,016 18,386 1,630 1,000
8/16 to 8/31 195 2,895 2,925 4,770 5,537 3,829 1,000 ¥ 21,151 18,091 2,540 1,000
9/1 to 9/15 390 2,895 2,925 4,770 5,537 3,829 1,000 ¥ 21,346 18,226 2,210 1,000
9/16 to 9/30 390 2,895 2,925 4,770 5,637 3,829 20,346 18,226 2,120
10/1 to 10/15 330 6,330 5,505 " 6,000 6,440 ¥ 24,605 17,950 2,620 5,505
10/16 to 10/31 330 7,965 6,440 4 1,000 ' 3,576 19,311 16,006 2,620 1,000
11/1 to 11/15 330 7,485 7,658 7,189 " 1,400 ' 3,400 27,462 17,983 1,060 8,589
11/16 to 11/30 330 7,485 7,658 7,189 W 1,400 'V 3,400 27,462 17,813 1,470 8,589
12/1 to 12/15 1,470 7,485 7,658 7,189 1,400 'V 3,400 28,602 18,473 1,540 8,589
12/16 to 12/31 1,470 7,485 7,658 7,189 " 1,400 'Y 3,400 28,602 17,803 6,110 8,589
Notes:
" Reuse water
2 Foster-Lucas ponds (last month of operation before switch to new covered raceways)
' well water
* Reuse and well water Sverdrup, InC.
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B. Figures

Figure 1: LNFH Location
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Figure 3: Icicle Creek Obstacles (all)
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Figure 7: Icicle Creek Minimum Daily Temperatures 2001
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Figure 8: Icicle Creek Maximum Daily Temperatures 2001
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Figure 9: Icicle Creek Mean Daily Temperatures
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000" TOOCADD, 7 40

DRK\LEWSGO03. WG

NOTES:
1. PROJECT DESIGN SURVEY:
SURVEY WORK BY ERLANDSEN &
ASSOCIATES, INC., EAST WENATCHEE,
INITAL HED BY RAPID STATIC GPS
WITHH A OF £ 2 CM. MEET,
OR EMCEED WAC. 332-130-040. PERFORMED
MAY/JUNE 2002;
JUNE/JULY, 2002 (PIPELINE AND
2002 AKE DIVERSION
TOPOGRAPHIC AMD SURFACE

1A HORIZOWTAL OATUM: NADB3/91. WASHINGTON STATE
PLANE GRID, NORTH ZOME.

16, VERTICAL DATUM: WGVD 1928, CONTROL
ELEVATIONS DERNED BY LEVEL RUN
BETWEEN FEMA BENCHUARKS RM-37 AND Rud-38.

2. 1/4 CORNER COORDIMATES (COMMON REFEREMCE):

H 201,815.34
E 1,678,246.01

N 1
E 274415
LOCAL. BUREAL COORCINATES
N 40,000.00
€ 10,000.00
3, PROJECT CONTROL REBAR AND CAP AT INTAKE AND
'SCREEM BULDING (MAD B3/91,
N 199,819.81 )
E 1.675,055.87
4. PROPERTY BOUMDARIES AND OWNERSHIP DERIVED FROM
DEEDS, SURVEYS, AND ASSESSOR'S INFORMATION OF
PUBLIC RECORD WITHOUT BENEFIT OF TITLE REPORT(S).

5. UMDERGROUND UTILITY LOCATIONS SHOWN AS MARMED
BY GOVERMING UTILITY COMPANY AS ORDERED VA

CENTER UMDER
TICKET NO. 182066, NO. 182035, AND NO. 182944,

s

INTAKE AREA CONSTRUCTION
STAGHG (12'%25) 2

SCREEN STRUCTURE,
SEE SHEET S7

— .
INTAKE AND TR
FISHWAY
SEE SHEET S3

PUMPBACK

N AND SUPPLY
PIPELINES, SEE
SHEETS C7-C13

6. HATCHERY INTAKE PIPE LOCATION BETWEEM THE INTAKE
BUILDING AND THE EXISTING

CONCRETE FiSH SCREEN
STRUCTURE OFFSET 4.90° FROM THE GENTER OF THE VALVE AT
THE DXISTING IRRIGATION BRANCH. SAID OFFSET DISTANCE
DERIVED FROM LEAVENWORTH NATIONAL FISH MATCHERY, JCICLE
CREEK PIPELINE DETALS,” DATED APRIL 2, 1965, DRAMING
NUMBER 1F-WN-257A-37.1, SHEET 2 OF 2.
7. THE EXISTING BURIED INTAKE PIPE WAS LOCATED N DECEMBER
2003 USING A RDAOD0 INDUCER AND RD4000 RECENVER.
EXPECTED LOCATION TOLERANCE IS 1 FDOT.

PUMPBACK
AND SUPPLY
PIPELINES, SEE
SHEETS C7-C13

IRRIGATION
BRA| b
SEE SHEET C17

ICICLE CREEK INTAKE SYSTEM

I BRANCH ITE PLAN —‘Q 3 ] 3

o ’ LEAVENWORTH MATIONAL FISH HATCHERY
9 I% INTAKE SYSTEM REHABILITATION SITE PLAN
: GENERAL AND NOTES
2 o T [T mow [T oa/os [T I F=WA=257A-140-03.0
et G or 63

55



{TCALL 48 HOURs )

| BEFORE YOU DIG |

I UTILITY LOCATES SHOWN l
ARE APPROVOMATE

L8007 424-35ss )

- CLEAR AND GRUB FOR PPE TRENCH.

1 TEM TO BE DEMOUISHED.

R o ] =
P - [1 ™ * 4 "l
= v et e 1
-1 -smmomm; .',E-g.’??« e, ? E
i £y BEN 618R5% etin ELY i
L) Ave H
'Hs'l‘.- 11 s i - 'ﬁ'q H
% {, : FLocder rungs ' ;
\.‘ [/ [~e £eLimnrs . AR
1;. ..... i ." ELtieaco, § L2 05 > :
'JC . iy s / ";lr ‘_';h_.._..
ELEVATION 8-B - . SECTION ¢-C SECTION D-D SECTION-E-E SECTION F-F
EXISTING INTAKE STRUCTURE REFERENCE FIGURES (SEE NOTE 1) EXISTING SCREEN BUILDING REFERENCE FIGURES (stE woTE 1)

REFERENCE E ; a REFERENCE E ; a
HOT TO SCALE NOT TO SCALE C|
[vemrr sour ]

- L] il -
LEAVENWORTH NATIONAL FISH HATCHERY
INTAKE SYSTEM REHABILITATION INTAKE AREA

DEMOLITION PLAN AND SECTIONS
Muacoss ==, = ==

o | 08/04 [T IF-WA-257A~140-04.0
sy Clor 83

56



[TCALL 28
} BEFORE YOU DIG |
' m LOCATES SHOWN I

L-BUO*-424-5555J

T ——— T —

EXISTING IRRIGATION BRANCH SCREEN STRUCTURE
FIGURES (SEE NOTE 1)

REFERENCE E ! }

PLAN
e g Dy

BT T

Adjusfable *I12
g

arge galvanizy
Wi crest.-.

o,

¢

SECTION D-D

ELITT.00-

Lt
[ rmn - i s0-y T
FebStettes hater | ._{' l:’.:?-
£Min i
Five

SECTION E-E

[ &
| SERAPTON

LEAVENWORTH MATIOMAL FESH HATCHERY

INTAKE SYSTEM REHABILITATION
DEMOULITION PLAN AND SECTIONS

ICICLE RIVER RV PARK

_-ml- = |¢_

o [ ossos |

T
AF=WA-257A-140-05.0

st G20 B2




CONCRETE.
3. DEPICTIONS OF DXSTING STRUCTURES DO NOT
NECESSARILY REFLECT AS=BUILT CONDITIONS. o
. VERSFY ALL INST/ PRIOR TO COMSTRUCTION.
“ -~
-
e
Ay
v | per DT C

LEAVENWORTH MATIOMAL FISH HATCHERT

INTAKE SYSTEM REHABILITATION SLEEPING LADY RESORT

DEMOLITION PLAN

58

o [T on/os [ IF-WA=257A~140-06.0

wer Cor 3




Ey
G
: UTILITY LOCATES SHOWN : 1 | i m
ARE TE | |
U—BDO—424—5555-J |

T Clear AND GRUB FOR PIPE TRENCH.

AN
L. el
LEAVENWORTH MATIOMNAL FISH HATCHERY
INTAKE SYSTEM REHABILITATION SLEEPING LADY RESORT
DEMOLITION PLAN AND FEDERAL PROPERTY
EHIACOBS ™ oo ™ s ™™ o ™ co/os [ owacz7a-110-07.0]

st Cdor 83

59




¥ = puw_
fogs 2) . m Mﬂ
-WUM b m 5 m g k
128883 mm , |
2 mm: yikg w ;
158 segl wmmm ;
i
C2_o " mmmm«m w'm _ : _m
m .nmf.mm mw Mw 5
m mwmmw m mmm m MW—M.
m N i mmmr
E4:11 : mm mm_m
- § s 22
]

60




1. SEE SHT. 53 AND 55 FOR ADDITIOMAL FISHWA

2. SEE SHT. 53 FOR ADDMONAL WINGWALL
f

CHANNEL GRADING SCHEDULE
FISHWAY BYPASS
FRIMARY | SECOMDARY |  OUTLET
SLOPE 0.050 0.040 0.075
BOTTOM_WIDTH 1'-0" [ [
LOWER BANK IHEIV ZHAY 1.5H:1V
UPPER_BANK MATCH PLAN | MATCH PLAN TV
|GRADATICN
Owe 3o [y 13"
One [y [ -
[ [ 2 127 2 172"
[ 4 1 1/2" 1 1/2°
[ Dw T/ .y{' 37
_A
- L3 T COROn -
LEAVENWORTH NATIONAL FISH HATCHERY
INTAKE SYSTEM REHABILITATION INTAKE AND
GRADING PLAN SCREEN BUILDING
T ow [T w7 row [T omyon [T iFewA-257A-140-09.0
s COor 63
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o (TCALL 48 HoURS |
| A i | BEFORE YOU DIG j
: T ’ L i <ol

¢ U0 2i5ss )

STATIOMING SHOWN IS TO CENTERLINE OF PIPE TREMCH Y
UNLESS OTHERWISE NOTED. o [ ) -
.25 BENDS OEFLECTION. INTAKE SYSTEM REHABILITATION SLT STA 1+00
PIPING PLAN AND PROFILES TO STA 14400
EHIACOBS ™ e ™ 1 ™™ oir [ o0/0r ™ wa—z57A-140-100
ey £7 or 63




“[CALL %8 HouRs )
§ BEFORE YOU DIG |
I Mlmw I

[_—aoo-424—5555_1

| secnon'a §| ! o
1188 (SHT C14) L b

i)

HOTES:;
1. STATIONING SHOWN IS TO CENTERLME OF PIPE TRENCH PN
UNLESS OTHERWISE NOTED. 1 | = | e — =
2. TRANSITION FROM TRENCH SECTION A TO TRENCH SE :mmaammm | 450000 | LEAVENWORTH MATIONAL FISH HATCHERY
AS ALIGNMENT CLEARS ROCK OUTCROP NEAR SLT 5"- ““‘W : INTAKE SYSTEM REHABILITATION SLT STA 14400
! o PIPING PLAN AND PROFILES TO STA 27+00
ST - T
JACOBS o | e [T o [ omsos [T I =WA=257A=140-11.0
s CBor 63
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{TcaLL 38 HouRs )
§ BEFORE YOU DIG |

1 UTILITY LOCATES SHOWN 1
- TE

‘\_\_-..,\\U—HDD—424—5555

Iy

e

NIy
[Tr. 11
1

N0 31480 32400

WhTR
]
]
RS
§ |
§ oot
¥ -anac
HeEs
S
HE
EE AN

¥ -t
HEEIS
HEL R

;égi

38450 37480 38480 40430 41400
PROFILE
Fay
L3 i DR -
[FT Statian] Worihing | Easting | Gaita_[ Lengih [Tangent .%ﬁ LEAVEWWORTH NATIONAL FISH HATCHERY
[27+6562] 301014.06 | 1676834.57 So'arser| 218.18 | 111.72
[31+11.90 | 201346 34 | 1676943.43 2575332 | 112.88 | 5747 3 2 1 [ [} 10 INTAKE SYSTEM REHABILITATION SLT STA 27+00
[32+32.88] 20731317 | 12808 | 8518 VERTICAL: m PIPING PLAN AND PROFILES TO STA 40+00
mm e [T o [ o [ os/os [T 1F-wA-257A-140-12.0
wirr CPor 63
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51450

7

Fay

46+08 74| 0188638 |1578311.26] 380

LEAVENWORTH MATIOWAL FISH HATCHERY

w

INTAKE SYSTEM REHABILITATION

PIPING PLAN AND PROFILES

SLT STA 40+00
TO STA 53+00

e [ o [ o [P omoe [ iFewA—257A-140-13.0

st C100r 63




"rs

L]

88400 B5+30 8400 88450 87400

_&

Ll Ll ORI -
LEAYENWORTH MATIOMAL FISH HATCHERY

INTAKE SYSTEM REHABILITATION SLT STA 53+00

PIPING PLAN AND PROFILES TO STA 63+60 BASIN WYE
7 il 7 o [ oo [T iF-wa-257a-140-14.0
serr Gllr 63
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—————— ACP SLOPED TO DRAM AWAY FROM
(T CALL 48 HOURS ) BDG, SEE SHTS. C12 AND 511

| BEFORE YOU DIG 138
J UTUTY LOGNTES SHOWN |
ARE APPROYIMATE
(ERRE ) N
"
: - 1nm
ms
P e
5 / e 72" MANHOLE WITH| &
- -~ 1108

S AR T I

AR VALVE AGCESS MARHOLE -f'mb'mic_u) :

" - STA 64400, 17,000 CPU TAPACITY, P
OWMETER, MCCROMETER MWS0O SERIES

148

140 Al =i FLie i g
1 R 1
el 1 | Lmn e3ers. £ 13077 FoR aTchERe
om st R S [ PSS N
: : [ s ST
£ 55 | INVERT OF PIPELINE
by E|F (MIN. 24" 1D, 50 PSI RATING
130 r T . L - +
@
1o

He
HECR
HEE S
3 -ea—
e T2
He el
11320 |
o
i
H
R
{1312 |
<]

PROFILE
1 L Targert FaY
SUPPLY LINE Tl!::ﬁl nﬁ_ﬁ:::::; [ Longh 3 T el -
PUMPBACK [e4cans | osm 18 [167em1zad]| 280 |votswc | 4751 | med LEAVENWORTH MATIOMAL FISH HATCHERY
AT STA. 82+18.38. 70025 81 | 203344 45 vevserioa| 2so |awdny | o7l | e

[Fo=#a.72 | Z03403 64 T67e008 73| INTAKE SYSTEM REHABILITATION SLT STA 62+16.38
PIPING PLAN AND PROFILES TO HATCHERY

Huacoes e [ o [P o [™F onsos [* iF=wa-257A-140-15.0

s G 12%r 63
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- NOTES:

1. PIPELINE AT CENTERUINE EL. 1190.00 SHALL
BE RESTRAMED FROM VERTICAL UPUIFT BY
COMCRETE

PARTIALLY OPEM PERIOOS
WEATHER WHEM THE UINE IS MOT DEWATERED,

ST c_l)

6 100 K07 reseD e

N .

i

COMBINATION AIR_VALVE, STA 1441.00

1487

P, STA 1462.76 |

P STA 1447.25

Nis

CAYOWYE STA 143286 .
P STA ‘Hﬂ.lﬂ B

2 g 8 2
EEEEE B
T L. It
PROFILE

[ CALL %8 Hours )
| BEFORE YOU DIG |
l UTIUTY LOCATES SHOWN I

i ;800-424-5555

"

INTAKE SYSTEM REHABILITATION
PIPING PLAN AND PROFILE

PBT STA 0+00
TO STA 2+08.12

MHsacoss ==, T o [ mow [T om/os [T iF-wA-257A-140-16.0

68
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VALVE (WORMALLY CLOSED) WITH
R RESILENT SEAT FL x FL (TYP.)
S \,,\\/’\\//\\,’ K EXISTING GRADE 4 FL x PE (TYP))
® NN,

10 24%, 4" DIP W/ RESTRANED
2 JT FITINGS (TYP.)
TYPICAL DUAL PIPE

(LOOKING TOWARD HATCHERY)
STA 1400 TO 14400

SECTION FEYEY DRAIN ASSEMBLY
SECTON___( )

(FOR BOTH SUPPLY LINE AND PUMP BACK LINE)
2000 1000 o 5 10 SECTION
s o aca o o Sz
E TRENCH -
EASEMENT EASEMENT FIBER OFTIC WARNING TAPE DETECIELE TAPE
BOUNDARY L 40'-0" /_ 'BOUNDARY
T TRENCH RESTORATION
AS REQUIRED
FIBER OPTIC I e ; :
1 Bl S0E SLOPE To 0€ DETERMNED
P
(TP, of AS REQUIRED TRENCH BACKFILL
RN e o e o e scom i
0 .’vl' 7 -I. ™ _‘.'/
.75 ¥ }\//Q./,:\é&}/\\\//\\ﬂ\‘.\/ SOE. SLOPE TO BE DETERMNED AROUND, SEE SHT. E18 (FOR FLDIBLE PIPE)
b NN PUMPBACK PIPELINE
= '34 TRENCH BACKFILL mnzc'.sopsm)
DIRECT BURIED

FBER = PROFILE GRADE
OPTIC CABLE, SEE SHT. £18 (TYP. BOTH SIDES)

i 024" 50 S FATIG)
3 e NG WL TYPICAL SINGLE PIPE, STD. EXCAVATION TRENCH SECTION
HOPE. SUPPLY PIPELINE (LOOKING TOWARD HATCHERY)
STA 62+13.38 TO 70+85.72
SECTION .
AL _DUAL PIPE, STD. EXCAVATION ION 2000 100
(LOOKING TOWARD HATCHERY)
STA 14400 TO 62+13.38

SECTION

DETAIL E%%%a
SCALE: NTS

2000 1000 ('] 10 = = =
il LEAVENWORTH NATIONAL FISH FATCHERY

INTAKE SYSTEM REHABILITATION TRENCH SECTIONS

PIPING SECTIONS AND DETAILS AND CLEANOUT DETAIL

HaAcoBS [~ .. ™ [ o [7 om/oe ™ iF-wA-257A=140-17.0

sy G 1 or 63
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AIR_VALVE AND FLOW METER MANHOLE DATA TABLE

STATION MH TYPE. | PIPE INVERT ELEV. ELEV.PIPE TYPE| MH DA
PET 1441 AR VALVE 1189.00 1196.00 | HOPE 80"
(PUMPBACK OMLY, SEE NOTE 4)
ST 12475 AR VALVE 1167.05 1175.3 | HOPE | 120"
SLT 26450 AR VALVE 1161.00 1718 | woee | 120°
ST 62450 AR VALVE 114043 1148.30 | HOPE w |
(PUMPBACK ONLY, SEE MOTE 5)
ST 83+25 FLOW METER 1141.08 1147.60 | MDPE 48"
SLT 84+00 FLOW METER 1139.88 114880 | HOPE 48"

TYPICAL FLOW METER ACCESS MANHOLE

DETAIL @% ;
SCALE: NTS h MOTES:

24" # FRAME AND COVER "WETER™ .
mmmmmx M ELEV. PRECAST 48's |+ 247 BUND FLANGE

AR VALVE AT PET STA. 1+41 FOR PUMPBACK
PIPELINE OMLY. MANHOLE DIAMETER TO BE

&" COMBINATION AR VALVE (TYP.)

8" INLET, STEEL, PIPE-THREADED x FLANGED
LENGTH TO ALLOW VALVE OPERATION

FLANGED, BOLTED COMNECTION TO STUB
SEE NOTE 3

SEE e T TYPICAL FLOW METER ACCESS MANHOLE
PUMPBACK PIPELINE BEDONG BACKFILL SECTION
| | \—WPFLY PIPELUINE TO HATCHERY
PIPE INVERT
HE Fay
AIR VALVE ACCESS MANHOLE o | “ooaTon -
SECTION LEAVENWORTH MATIONAL FISH HATCHERY
SCALE: NTS INTAKE SYSTEM REHABILITATION TYPICAL AIR VALVE

PIPING SECTIONS AND DETAILS
Msacoss == = o ™ row ™ oa/oe | iF-wa-257A-140-18.0

sxr Gl%r 83
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-~
&

W : 38° DA PIPE
(TO PUMPBACK SUMF) - c-n;:snlzzl
. WY,
== =l
€ =
g END SHAPED 48" DIA. CHANNEL
AT DUTSIDE FACE OF WALL mmﬂ
. GROUT e 1'=0" CONC. WALL (SHown
FMBCDOLD GATE GUIDES. PER GATE (SEE NOTE 3) e /&) or
12" DL MANHOLE (1.D.) T -
-'1 c e e ¥
IYPICAL INTERIOR MANHOLE
WALL REINFORCING
(SEE NOTE 3)
SECTION
HOT TO SCALE

SEAL PLATE WITH STUDS BENT TO WATCH

GATE AND EMBEDDED IN ROUNDED BOTTOM

OF CHAMNEL PER GATE MAMUFACTURER
o, v

SECTION
TO SCALE
NOTES:
1. LOCATIONS OF VALVE BOKES SHOWN
APPROXMATED TO CENTER OF WALLS
AND SHALL BE_COORDINATED WITH GATE
| ; VENOOR TO MATCH GATE STEM
% $ A LOCATIONS.
> -_ 2. GATES G=8 AND G-9 SHALL BE ROUND
Tlomemeso | ¥ / SOTIOu GATES TO' T T 48
= ] oo MANHOLE. SEE GATE SHEDULE ON SHT.
GATE GUIDE—|—| Tt T e
. J fn TO PUMPBACK SUMP 3. INTEROR CONCRETE WALLS MAY BE
‘| roruen Lel 11528 !! !I S000165 T AL oD o8 ek
» T Tl g0y — TO THE MANHOLE WALLS AND
i L o e 7 e R f| PUATE. e secon ()
[ I [ L
1| The s11sas LE 111528 || I %2 rrow HatcHere 1? 170"
] ! l 1l 3 s
m I: | | I Il ./ -s-osoze 1o
.u..-&—m gy SECTION
EL 111250 MLl 1 ‘mmm IR :
12°=0" A
“'-0' - Ll o -
SECTION o -
INTAKE SYSTEM REHABILITATION PUMPBACK SYSTEM
1000 00 © 1 2 348 PIPING SECTIONS AND DETAILS DRAIN INTERCEPT
Haacoss == T e [ mow [© om/os [T i F-wA-2574-140-19.0
s G 16or 63
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WELDED STEEL OR HOPE L
FIPE (177 M. 1D.))
8 7
2 W oW
& VARIES 7
\Ni\\‘mw Y &S APPROXMATELY 14 T8
_ | Wi 3
I 3 [N N 187 BTFL VALVES WITH
(] ] ELECTRIC ACCUATORS
— — — e 1 i —
=
T “
SECTION (é)
2000 1000 o 5 10

S o i = v

SLT STA 24400
SLT STA 24+01.5

- i il -
LEAVENWORTH NATIONAL FISH HATCHERY
INTAKE SYSTEM REHABILITATION IRRIGATION BRANCH

PIPING SECTIONS AND DETAILS
o [ o [ mow [T omsos [T iF-wa-257A-140-20.0
sen G17or 63

72



GENERAL STRUCTURAL NOTES:
GENERAL
THE GENERAL CONTRACTOR SHALL VERIFY ALL DIMENSIONS AND SITE COMDITIONS BEFORE STARTING WORK. THE ENGMNEER SMALL BE NOTIFIED OF ANY

DISCREPANCY. USE DETAIL MARKED “TYPICAL® WHEREVER APPUCABLE. CHANGES, OMISSIONS OR SUBTITUTIONS ARE NOT PERMITTED WITHOUT THE WRITTEN
APPROVAL OF THE ENGINEER. REFER TO SPECIFICATIONS FOR FURTHER AND
EDMON OF THE INTERNATIONAL BUILDING CODE (IBC 2003).

ALL SHEAR WALLS, ROOF AND FLOOR DWAPHRAGMS AND FINISH MATERWLS. THE CONTRACTOR SHALL PROMIDE THE NECESSARY BRACMG TO PROVIDE STABILITY
PRIOR TO THE APPLICATION OF THE ABOVE MENTIONED COMPOMENTS.

THE GEMERAL MOTES APPLY TO ALL STRUCTURES UNLESS NOTED OTHERWISE (UN.D.). memmamnlsmmmﬂm
BE SPECFIED BY THE VENDOR. SHALL oF MEMS WITH THE
mmmmwmmumm(rwmmmmm
AS MAY BE REQUIRED.

SHOP DRAWINGS, WHERE REQUIRED, SHALL BE CHECKED AND APPROVED BY THE GENERAL CONTRACTOR PRIOR TD SUBMITTING TO ENGIMEER FOR REVIEW.
GEMERAL CONTRACTOR 15 RESPONSIBLE FOR VERIFICATION AND COORDINATION OF DIMENSIONS AMD DETAILS FOR EACH SUBCONTRACTOR.

ROOF SNOW LOAD: 80 PSF
Ps = 53 PSF, Punbolonced = 114 PSF (APPUED ONLY ON ONE SIDE OF ROOF)

FLOOR LIVE LOAD (SCREEN STRUCTURE): 100 PSF
BASIC WIND SPEED: 90 MPH, EXPOSURE B
SEISMIC LOADING: SITE CLASS D, SEISMIC GROUP |, SEISMIC DESIGN CATEGORY D, SHORT PERIOD RESPONSE ACCELERATION, S{de)=0.555,

1-SECOND PERIOD RESPONSE ACCELERATION, S(d1)=0.287, R (RESPONSE MODIFICATION COEFF.) = 2.5, INPORTANCE FACTOR, | =1.0
EQUNDATION
DESIGN ALLOWABLE SOIL BEARING PRESSURE = 2000 PSF
DESIGN LATERAL SOIL LOAD (AT-REST) = 80 PSF/FT. OF DEPTH
DESIGN LATERAL SOIL LOAD (ACTIVE) = 43 PSF/FT. OF DEFTH

CONTRACTOR SHALL ASSUME BLASTING IS NOT PERMITTED AS A BEDROCK / ROCK REMOVAL METHOD.

CONTRACTOR SHALL NOTIFY THE INSPECTOR OMCE THE BUNLDING OR SITE ARE EXPOSED THROUGH
EXCAVATION S0 THAT THE GOVERNMENT CAM INSPECT THE DOSTING FOUNDATION MATERWLS. IF THE EXISTING FOUNDATION COWDITIONS ARE DETERMIMED TO BE
DIFFERENT THAM THOSE INDICATED OR ASSUMED OM THE DRAWINGS, CONTRACTOR SHALL PREFARE THE FOUNDATION MATERIAL PER THE GOVERNMENT'S DMRECTMOM.

UMLESS ON THE ALL STRUCTURES ARE ASSUMED TO BE FOUNDED OM SOIL  SIMILARLY, WALLS ARE ASSUMED TO RETAIN SOIL
WHERE WALLS ARE TO BE COWSTRUCTED AT BEDROCK CUTS, CAST COWCRETE AGANST ROCK OR BACKFILL SPACE BETWEEN CAST WALL AND ROCK WITH LEAN
CONCRETE. PROVIDE ROCK ANCHORS FROM THE CONCRETE STRUCTURE TO THE ROCK AS OH THE REFER TO
01000, PARACRAPH 1AD1.FE - FOR MORE

SECTION

EXTEND ALL EXTERIOR FOOTINGS -0 MINIMUM BELOW FINISHED CRADE, UN.O. BOTTOM OF ALL FOOTINGS TO BIEAR ON NATIVE, INORCAMIC, UNDESTURBED SOIL

BEFORE FLOOR SYSTEM IS IN PLACE. THERE SHALL BE 95% COMPACTION (ASTM D1557 WODIFIED PROCTOR DEMSITY) OF ALL BACKFILL SOIL UNDER SLABS ON
GRADE.

ATTAIN A MINIMUM COMPRESSIVE STRENGTH OF 4,000 PSI AT 28 DAYS.
MAXMUM SLUMP: 3% FOR SLABS AND FOOTINGS: 4" FOR WALLS, COLUMNS, AND BEAMS.
TO BE N WITH ACI 318-02/318R-02 "BUILDING CODE AND COMMENTARY".
ADHESVE ANCHORS: “WY—150" BY HILTL INC. OR APPROVED EQUAL. ICBO CERTWICATION REQUIRED, SPECIAL INSPECTION REQUIRED.
PROVIDE %™ MON-SHRINK GROUT UNDER ALL STEEL BASE PLATES WHEN PLACED AGMINST CONCRETE SURFACE, UNO.

FOR WATER
AND

SHALL

ALL WATER CONTANMENT STRUCTURES SHALL BE TESTED FOR WATER TIGHTNESS. TESTING OF WATER
BE PERFORMED IN ACCORDANCE WITH ACI 350/350R-01: "CODE FOR

WELDED WIRE FABRIC (WMW.F): ASTM AB2 AND A185. IN FLAT SHEETS LAP 1 1/2 MESH MINIMUM.
DEFORMED BARS: ASTM AS1S5, GRADE 80. SECURELY TIE IN PLACE WITH DOUBLE ANMEALED 16 GA IRON WIRE OR APPROVED CUPS. RENFORCEMENT SHALL BE
N ACCORDANCE WITH SECTION 1807 OF THE ®©BC,

UNLESS NOTED OTHERWISE, PROVIDE CLEAR COVER AT REINFORCING BARS AS FOLLOWS:
CONCRETE CAST AGANST AMD PERMANENTLY EXPOSED TO EARTH = 37
CONCRETE EXPOSED TO EARTH OR WEATHER = 2°
CONCRETE NOT EXPOSED TO WEATHER OR IN CONTACT WITH THE GROUND INCLUDING WALLS, SLABS,
COLUMNS, AND BEAMS = 1 1/2°

NO WELDING OF REINFORCING BARS IS PERMITTED. SUBMIT SHOP DRAWINGS OF REINFORCING STEEL FOR ENGINEER REVIEW PRIOR TO FABRICATION. CUTTING
RENFORCING BARS WITH TORCH AND/OR FIELD BENDING MOT PERMITTED,

MASONRY
NO SPECIAL INSPECTION, FULLY GROUTED MASONRY COMPRESSME STREMGTH, f'm, SHALL BE 2500 PSL
UNMTS SHALL BE MEDIUM WEIGHT AND CONFORM TO IBC SECTION 2103, CRADE M-1, W‘m-wmmm?w
N MU

HAVING COMPRESSVE STRENGTH OF 1800 PSI AT 28 DAYS. GROUT ALL CELLS WITH GROUT HAVING MINIMUM COMPRESSNVE
2,000 PS IN UFTS NOT EXCEEDSNG 4 FEET IN HEGHT. GROUT SHALL COWFORM TO IBC SECTION 2103.10 AND GROUT TESTING PER ASTM

BEAM UNITS. AL
INTERSECTIONS.

CHANMELS, ANGLES, PLATES, AND BARS: ASTW A3S, Fy = 36 KSI

W BEAMS: ASTM 992, Fy = 50 K5I

PPE:  ASTM AS3, Fy = 35 KSI MINMUM

TUBING: , GRADE B, Fy = 48 KSI

STANDARD BOLTS: ASTM A3O7 MACHINE BOLTS (USE UMLESS

HIGH STRENGTH BOLTS: ASTM A328, TYPE 3, FULLY TIGHTEN WHERE INDICATED 1N THE PLANS)
mmmmm:mmw.ry-sommmmmmmm

WELDING ELECTRODES OR WIRES:

mm mnemmmmmm KWK BOLT I BY HILT INC. OR APPROVED EQUAL ICBO CERTIFICATION
ERECTION AND L W A NS FOR STEEL BUILDINGS”, STH ED, WELDING SHALL CONFORM TO AWS D1.1,
LATEST

EDITION, “STRUCTURAL
ALL WELDING SHALL BE PERFORMED BY mm ALL COLUMNS AND BEAMS TO BE FROM UNSPUCED LENGTHS UNLESS NOTED OTHERWISE.
SUBMIT SHOP DRAWINGS SHOWING SIZES, DIMEMSIONS, AND REQUIRED CONNECTION DETALS FOR ENGINEER REVIEW PRIOR TO FABRICATION.
AL FERROUS WETAL PRODUCTS SHALL BE HOT-DIPPED GALVAMIZED UMN.O,

WOOD AND FRAMING

DETAILS MOT SHOWM OTHERWESE SHALL BE CONSTRUCTED TO IBC SECTION 2308 - LIGHT=FRAME
MMW‘NMW STANDARDS AND QUALITY DUTLINED M SECTION 2303 OF THE IBC. MINMUM NAILIMG, UNLESS MOTED OTHERWISE,
SHALL COMFORM TO TABLE 2304.9.1 AND TABLE 2306.3.1 OF THE IBC, ACCORDINGLY. USE GALVANIZED COMMON NALS ONLY.

ﬁ STRUCTURAL TIMBER AND LUMBER TO BE VISUALLY GRADED DOUGLAS-FIR LARCH PER WWPA OR WCLIB GRADING RULES. MAXIMUM MOISTURE CONTENT
uSE B GRALE

2 X BEMMS 1000 PSI NO.1

GABLE WALLS &73 PSI NO.2

ALL OTHER LUMBER 875 P NO.2 OR BETTER

SHEATHING SHALL BE PER IBC 2303.1.4 — WOOD STRUCTURAL PANELS, SPAN RATING 24/18 FOR ROOF AMD WALLS. SEE PLANS FOR THICKMESS.

PRESSURE TREATED LUMBER: ALL WOOD IN DIRECT CONTACT WITH CONCRETE OR MASONRY SHALL BE PRESSURE TREATED IN ACCORDANCE WITH AMERICAN
(Awea) C1, C9, €15, C18 AMD M—4.

mmss:ssumxrmwmmmmmmmwmmmmmmam.m, TRUSSES
BE DESIGNED, AND WITH SECTION 2303.4 OF THE IBC. THE DESIGN SHALL BE UNDER THE SUPERVISION OF

mmnammmnmmwm ALL BRACING SHALL BE PER MANUFACTURER'S RECOMMENDATIONS AS
ACCEPTED BY THE ENGIMEER.

MISCELLANEQUS

DIMENSION VERINCATION,
DIMENSIONS AND ELEVATIONS OM DRAWINGS FOR EXISTING TEMS SHALL BE VERINED BY THE

PRIOR TO oR ¢

VERIFY DIMEMSIONS OF OPENINGS IN FLOORS, ROOFS, mnus.mmmm
m

sm:smtsmmtmwmmsm
TO SUPPORT

MECHANICAL,
WMKWMYMWE

- i
LEAVEMWORTH NATIONAL FISH HATCHERY
INTAKE SYSTEM REHABILITATION
GENERAL STRUCTURAL

H-\Sﬂl' ™ 1_

NOTES

e | oa/ot | ™ P wa-2574-140-21.0]

et S1or 83
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g 26" um. 17 X K" DEEP ELASTOMERIC SEALANT AT ALL
SEE LAP SCHEDULE FACES EXPOSED TD WATER

- ]
. - N A PVC WATERSTOP,
- &&%&ux:.- ?lg .
REINFORCING w TYPICAL WALL
: ﬂ REINFORCEMENT, MAY
E"] HEED TO ADJUST SUIGHTLY
[ AT WATERSTOP LOCATIONS
i L @
13 oL 4 - ':'r Y &

NOT TO SCALE

e

3
3

'Eiﬁ
38 ||
i | i
=5
I
ik
I
<
H
1
i
O\
; 3
2

‘ L | c i [ ]| e wareese 3
IYPE | IYPE U 85 305 SRS Sorts o Lyl |/ roroncaion R § AP Tt
16" PPES 12 DI AND. SUALLER L& - O ]
ADDITIONAL #5 STANGARD PBE i o Tt L L. . é L 41 =
BARS HOR THIMBLE % IR . 1 4
ABGHE OPEMIG PROJECTION® BARS HORIZONTAL S—— - —rr TYPICAL LAP SCHEDULE /&
% /ﬁ;ﬁ‘*‘% BENTONITE ANCHOR/THRUST RING N ST Ho Ew p— UNLESS NOTED OTHERWISE \Ive/
%] --—:m FACE INTERIOR FACE XTERIOR FACE Z mQ_QmEH mﬁs St N0 SoA
WALL OF PIPE WAL OF PIPE OMIT © SCREEN
INTERIOR FACE Wi oy e teuily
E PORE A GG ¥ BEDROCK
STEEL PIPE PENETRATION HRPE_PIPE_PENETRATION ¥ -5
SECTION @a SECTION @ , T T i
INFORCIN TAl Y
NOT TO SCALE e # L -1
= A TOP OF GRATHG _'.’
= S
h
cone i TYPICAL CHAMFER
WALL WOT TO SCALE I/
N ohes 81370,
- kv GRATING - N e & . :
I SEE PLAN MIN, FROM END OF L3x3,
PROVIDE %" CLR. @ END
(T3 ANGLE OF L3x3 AND CONC. WALL | o ] 3
INTERSECTION LEAVENWORTH NATIONAL FISH HATCHERY
INTAKE SYSTEM REHABILITATION TYPICAL DETAILS
TYPICAL EMBEDDED GRATING SE&I@ WDMEAI GENERAL STRUCTURAL
NOT T0 SCALE NOT TO SCALE N v —— T
MHsacons asa [ [T o [T os/0s [ iFewA-257A-140-22.0

s $2or 63
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VERTICAL CONTRACTION
JOMT (FROM EL. 1195.00
TO BOTIOM OF SLUICE SLAB)

T6'=0" TO END OF SLUSCE

gm

12° mw{ﬁoo‘
0.C. EA FACE, EA

WALL

-8 numl

s.s. PL ¥x12%1'=0" m—w
5. ADHESIVE ANCHORS ©

10-2)%" 10°-204"

1'-0"
8"
P
g
]

b / 50" s | & WALL
1'=0" ~ 3
o | M- arrosen viveis i oroae — —==
EL_1178.50 NOT_SHOWH. SHT. S5 12% CONC. WALL
= EL1178.00 SEE NOTES 3 AND 4

T '

paxmee | 1 secrion
- ' 17°=5"
3 AND 4

3 | 4EL._1185.00 “IHMSECP”:,'Q AT :ﬂ‘m NEW Wﬂ‘m
L EL 1193.00
| pei : 2. SEE SHT. S13 FOR TYPICAL HANDRAL DETAIL.
-1 PENETRARION , . . 3. PROVDE 12° OF FOUNDATION GRAVEL BENEATH
| e CONCRETE SLABS~ON-CRADE. IF BEDROCK
,/ ENCOUNTERED, PREPARE FOUNDATION PER
*.“P t B 1187.00 “FOUMDATION® NOTES ON SHT. S1.
L 4. PROVDE 12: CONCRETE S8 W/f6 @ 12° 0.
H’ EL._1185.00 SEE NOTES 3 AND 4 jE= = EA. FACE, EA. WAY, TYP. WHERE NOTED.
L'I 5. SEE SHT. 53, NOTE 4 FDR TYP. WALL REINFORCING UNO,
: JONT
e 12" coMC.
WAL
SEE NOTES 3 AND 4 vt | 3-8 28 e =
SECTION F . i - LEAVENWORTH NATIONAL FISH_ HATCHERY
INTAKE SYSTEM REHABILITATION SECTIONS
ALL DETAILS AT THIS SCALE UWLESS OTHERWISE NOTED |NT»\KE STRUCTURE
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OF GROUTED FISHWAY BED (SEE SHT. C8 FOR LTS OF
MATERWL 12" OR GREATER MAY REMAN OR MAY BE
REMOVED THEN RETURNED TO THE BED AREA LARGER

' ] REQURE FOR PLACENENT OF
FINISHED GRADE. ELEVATION SHOWN A LACOMMT OF
SECTION . - SHT. ce. SRR SRS i ziren oY e ‘CovBmaB

2000 1000 10 1mwn¢wmmm&:%mm

THE
COBBLES, DICAVATION.  GROUTING SHALL BE EXECUTED N A WANNER THAT

LARGE BOULDERS GROUTED s P T8 By AL MINMIZES SPLATTERING OR_SPLASHING OF THE GROUT ON

W PLACE TD FORM Frbitangerl 3 mwwmm EXPOSED PORTIONS OF THE BOULDERS (SURFACES THAT EXTEND

CHANMEL WALL TO HEXGHT EL VARES ABOVE THE MAXIMUM GROUTING ELEVATION AMD WHICH ARE NOT

SHOWN ON SHT. C8 . M S WOTE & o a— &8 WIENDED T BE CACUTED). COMTRACTOR SHALL USE CONCRETE

1k - o 3

Y - V0"

mmarn:mﬁmummmsm
PRIMARY CHANMEL TO HAVE 1°-0" WIDE BOTTOM WIOTH WITH
:tww:wumsemmmmr
WIDE BOTTOM WIDTH WITH 2H:1V SIDE SLOPES.

7-8 374 9/18" HOLES FOR

3-9 EPCXY

PLATE AND GRATING mf&s A
EQUALLY SPACED

T 2/3 OF EACH
eﬁl_wwammoru', FIN. GRADE
-0 SHT. C8.

¥ ¥

SECTION e i % % a EL 11815
null & 00—
L

2000 1000 O 5 19
L o I
! ‘ prsees )
- mw‘\m PIPING M AT [
TN 5 ® 12" oc. (TR

11/20 EL 11745
54" ! (| DETAIL

2-10 3/4”

(2.5% CARSON e
7 X 1'-6" LONG (EA. END OF PANEL) 1000 500

2 1/2°
Iy
£
¢
1]
g
g
;E

D e
COUNTERSUNX

ALUMNUM GRATING % CAP SCREWS AND
1 1/4° % A" BEARING > NUTS AT 4° 0.C.
BARS WITH CROSS /2"
BARS AT 4 O.C.
BAND ALL EDGES.
SLUICE BARRIER PANEL SECTION e % 3 [ &
(TYP. OF 3 PANELS) == CEN 1 =
DETAIL 100 50 12 LEAVENWORTH NATIONAL FISH HATCHERY

INTAKE SYSTEM REHABILITATION SECTION AND DETAILS
FISHWAY

row |~ row [ ase | oajos | IF~WA-257A~140—25.0

sy S5 or 63

500 250 o 1 2
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AT TTTTT LT

AL T T T T T LT

)

— 4=2'-0" % 4’0"
SKYLIGHTS, TYP,
SEE SHT. A1

EAST ELEVATION e % a

2000 1000 O 3 10

2000 1000

SOUTH ELE\F.ITIDNG g a

S

e e

=
%-
GR. TP,

-|7' —
. S ||
By e | M it
1°~6" MIN. DI CONC. - ki 1|
FOOTING W/ 8—f8 VERT'S - 1
EQUALLY SPACED, AMD M ] I
TES AT 8% Q.C. E:- | ==
A Cao ot

2

3

4) PINISHED CRADE LINES SHOWN ARE APPROXIMATE. SEE GRADING PLANS.

PEMETRATIONS MAY BE SHOWN. COORDINATE WITH MECHAMICAL
DRAWINGS FOR LOCATIONS AND SIZES OF OPEMINGS AND PENETRATIONS.

5

ELEVATION E ; % % )

W00 50 0 1 2 3

BREAX AT MY‘P

BASE PL Kix 1'=4" DI W/
D THREADED

2

4 5

ﬂmu FOR ARCHITECTURAL DETALS
ALS, SKYLIGHT

IHCLUDING WINDOW AND
mmmmmﬂnmﬂmw

SEE ELECTRICAL SHEETS FOR ALL ELECTRICAL WORK.

mummm
AND ELECTRICAL

v

LEAVENWORTH MATIONAL FISH HATCHERY

SCREEN STRUCTURE

INTAKE SYSTEM REHABILITATION

ELEVATIONS

e [T i [ e [T oa/on [T 1P =WA—257A—140-26.0




o
-

1

a3

g

. 6'=0" HICH DOUBLE-SWING CHAN UNK PADLOCKABLE @m ot i A MORAL 1o cone. waL B
7L | GATE WITH PADLOCKABLE DROP BAR AT SLAB EL 11835 DY
LS I, e e i ‘1;':" \gTse/
f 7-g° ¥-0" &0 #-0" -y 71 147

ABOVE EL.

GRATING PLAN
1195.0

280"

P-ga-0" 70"

50" _3-0"

&6
PROVIDE 3

&/
)

EA
PARTIAL GRATING P

N

EL. 1188
2000 1000 0 s

g

g O ®
B PaeD ST S ROOF FRAM”:IG }:'LAN

2000 1000 O

=Trpr = — 1= = h
| | [
50" | 50" | 50" | 7-8" || “—CONT. 3
BENT >
3 3 3 PL¥% ™
ROOF FRAMING © 5'-0" 0.c. | #-6" || o'-¢”
LR e
s0'—0° WAL g
TO EXTERION FACE OF MU WALL oG

*»

VERTICAL LOADS:  DEAD LOAD = 25 PSF,
SHOW LOAD = 114 PSF
LATERAL LOAD: SHEAR STRENGTH = 375 PLF WM.

VERIFY SKYLIGHT FRAMING DIMENSIONS WITH SKYUGHT MAMUFACTURER.

SHALL BE SERRATED GALV. STEEL GRATING W/ 15° X ¥," BRG. BARS @ 13" 0C.

ALL PLATFORM GRATING

AND CROSS BARS @ 4" D.C.

PROVIDE HORIZ. WALL DOWELS FROM NEW CONCRETE WALL EXTENSION AT CHANNEL WALL INTO
OF MEW SCREEM STRUCTURE BUSLDING. MATCH HORIZ. WALL REINFORCING, DRILL AMD INSTALL

_e_ DERCRPTON

| LEAVENWORTH MATIONAL FISH HATCHERY

INTAKE SYSTEM REHABILITATION
SCREEN STRUCTURE

PLANS
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127 MIN. COWC. WALL

EA FACE AMD #7 HORIZ.
9 12" oc. En FAE,

T.0. CONC. WALL,
./_n.mm,nr:

B e

. s
R ST
ELS, 1204.67 -
SEE
12 CMU WALL T'=4" " 4
GRATING EDGE
A -SUDE caTE W, BOLTED CONNECTION
A0 2-45 HORZ. & 48" 0., GAT M T
' (TP, 4 PLICES)  STAGGER L'S To AIT
Tln.rrmsu" 127 wm. come. wa ™
ISHED. W/ GRA] \ ::_&
oy Aio 7 HORZ. © 127 O.C. EA. FACE,
PIPE L 11940 " ST . F,
SEE |~ VALVE SEE d'w
STEM L rssiued—
4'=0"
T.0. GRATING #7CEPOXY DOWELS
EL._1188.00 O 487 0.C. EA WAY TYP, HOOK
PGS = 8 st sceeen, AROUND HORZ. RENF, GhL
- ' INTD BEDROCK, EMBED 4'-0°
PiE il ﬁs’"‘“s:,ummnm—
tiz =2
ASSUMED:
2 =i 4 .
ASSUMED ORIGINAL LI S L
FINISHED SURFACE 1 T.0. CONC.
{ou Commst d B TTO53
SEE
4. €1) 12% MIM. CONC.
W/ §7 0 12° 0.C. TOP
& BOTTOM EA. WAY, TYP. 7
ED
N
SECTIO ( % ; —
2000 1000 0 5 10

DETAIL E i a
500 250

1 2

yﬁﬁf T.0. CRATING

CLR.

SEC {é)

500

CLR.
Jour oLt
TION
0 0 1 2

#5 DOWEL x 5'—0", SPACE AND }
AP 2°=6" W/CMU WALL HORIZ'S, TYP.
S
00 o 1 %

ECTION
s

LEAVENWORTH MATIONAL FISH HATCHERY

INTAKE SYSTEM REHABILITATION SECTION AND DETAILS
SCREEN STRUCTURE SHEET 1
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TS X206 VERT
Ha* PL W/ 5% DIA X 5" WELDED
NS— HEADED STUDS @ 12° 0.C., TYP.
FOR GRATING SUPPORT 4 = §4 vexts.
MEMBER ABOVE (2 TOTAL) ‘-vlF-
4 = 4 VERTS.
FISH SCREEN LUMINARE
SEE SMT. M2 ™ A [, [ sueeom
X #4+ sorrues [ NI < 7
~ ® 12° oc. . -
1 T, -
Fo-darnive e aockour N g4 STRRUPS
) EWSEDDED GATE RALS, Rt ] of ru'u.r:. o
ECC. - GROUT IN PLACE, >
v T N ; S B 11810 (VERFY DIMENSIONS -} X7 i
REINFORCING, WITH GATE VENDORS) AT08 HOOK @ 12° 0.C.

ﬂ@ i WALL WOUNTED = e T 7 |st| reo
. e SECTION @ @m‘“
i DESCINAL 200 50 o 1 2
] i . 2 EL : m@mmm
T 1 - ; ' y oW Lz 3o

EL VARIES J
EL 11835 I GUIDE, S f—g SHT. E18
L vamES o z EL 11940 - 1 SUPPORT DETAL
L 11810 e _ i i
AL W/ conc. [ - — EL 1180+ 8" CONC. TOP mmmmz'_ ) FOR GATE
ey _/ m'bnmr' n
SEE SHT, S8 FOR |\MR£S y . DOWEL, SPACED: N0 SRLCES
SLA8" REINFORCING, \ 30 L] . “WND LAP PROVDE CONT. #7 |
2 HHD 2'-0" W/ WAL &
yr VERT.'S, TYP. _
| 0122 ocve. Y0 7/ RECTANGULAR 8" conc. WAL . s
—L o nmss /| T TRARSION XL TOTAL), s @J,
STEEL, TYP. J ° & o
SECTION 6:9 & nen /4 D

1000 500 0 1 2 3 4 8§

COMC. WALL
BEYOND TYP———

e SECTION

sl i
WALL LOCATIONS i ”
#4 STRRUPS— 37 I o Nouiy ] L 11835
o 6° 0.c.——* - EL 11835 w7 — =
W0 0 0 1 2 3 4 5 12° 0.C. -o'_;_oj Xnmm
" mﬁ / TrP.
o 1 © & 0.0c.—=—1 o sup e 1820
FIN. GRADE: % 2050 2+ comc. waL w/ #s VERTS o s-0" o0 1200 { * e
<~ © 6 0.C. EA FACE AND §4 NOT SHOWN JeM0 12°0.C -+ &l o
& conc Top sue. Junmcnz'or.earm won o P o Th i SEE SHT. S8 FOR \_{ .
y CONC. WING WALL o ons W o 1 177 R TESD SECTION HAD R T-T“"N 7= 1)
TN, A=f4 EL. 1179 i JONT
i YW EXIST. T.0. WALL 1000 1 o
PIPE MFR, EL 119188 #7|e 127 oc. rm-/& Ry D‘%
o Mt DRILL HOLE, EMBED 1'-0* ‘ 74 r-o"
o DOWEL 12" INTO
* Z s ¥ EXISTING CONCRETE
b4 USING_ HILTI ADHESIVE
OR APPROVED EQUAL
.‘ o b, A vy
® AN = i 2% om ss £POKY
] #4 @ 12" oL - ‘\kT : \ m. v
s 0P | BLle 5—§5'S, EQUALLY
Ll 1'-0 V'-0"  GEQTEXTILE LINER FOR 48'~0" i7" o SPACED . - ] o
SECTION VORHSIREI, OF HEAWALL. LEAVENWORTH NATIONAL FISH HATCHERY
INTAKE SYSTEM REHABILITATION SECTIONS AND DETAILS
i N N ] SCREEN STRUCTURE SHEET 2
THIACOBS ™ s ™™ oo ™™ e [ oo/os | ™ i ewa—z57a-140-25.0
serr 3o 83
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500 230 0 1 2

LEAVENWORTH MATIONAL FISH HATCHERY

INTAKE SYSTEM REHABILITATION SECTIONS AND DETAILS
SCREEN STRUCTURE

e ]

PL
PL Hx15x1"—0" W/ @ HANDRAL POSTS %
4" D X 0'-8" o5
EMBEDDED ANCHOR
CMU WALL,
(REWF ’no‘r X CONT., 1
A FRAG NOTE: ROOF DECK #4 8" 0.
=l L PIPE _ suppLy Pweue
SECTION 2t oo T
N ~ ROUND TRANSMION
T 500 2% 0 1 2 . P
s et | ~ - .
)
PL Hx18x1'=0" W/ |
WAL AN DA X 08" PROVOE 25'S ALONG
SHOWN)  BOLTS © 6" 0.C. g
STAGGER ANCHOR
BOLTS AS SHOWN -
_ |
&ciz . \&
% 7 |~ EXTEND #5 VERT'S AT . G L W/ p
PL Hx1261'-0" W, " NON-SHRINK GROUT 400, WD 12 WAL @ \ 6 0C. I
e x u'-a{‘_naosg-om - JvoER ‘Bact P TP AL M= s::g'." “:;.c?ﬁgm = —— =
BOLTS @ X
P T_.*x_uhs:r;o;_?; SECTION INTO SLAB AND SECTION e i ? 7 0”1.3' 0.c.
L ANCHOR BOLTS @ 6" 0.C. - PRowoe §5 powLs 1 Sa 250 0 1 ’ 500 2% 0 1 oy o
£ T IO SC s et
P 2'-0° W/ WALL .
VERT.'S AS SHOWN 1
T+ |~ 24" CONC. WAL W/
JONT #7 VERTS. AT 6" O.C.
AT CONTRACTORS OPTION EA FACE AND §7 HORIZ.
NO WATERSTOP REQUIRED AT 12° 0.C. EA FACE
28
SECTION s E ) SECTION e% ) SECTION G;E ? = oo =
seo 250 0 ! 2 500 250 0 1 2 500 2% © 1
m Scale_in in_Fasl

SHEET 3
T asa [ owo [T [ 08/04 | IF=WA=257A~140-30.0
wixr 100 63
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PRECAST CONCRETE VAULT,
SEE SPEC.'S

N :i.

2" DL DRAN HOLE—
EL._1108.00

2-0"

Z-400-8,

2000

CONTINUOUS PROVIDE (2) EXHAUST FANS @ WOATH ELEVATION AND
METAL RIDGE 1) DAMPER @ EAST 3
VENT SHT. E10 FOR MORE IMFORMATION

BOX-RIB METAL SIDING, 28
TIP. © GABLE ENDS g‘:’

2" AC

PRANG
m.]m
B 1131.88

ELEVATION .
ey

1000 o 5

[ s |

CURB,

AT

WINDOW NUMBER PER SCHEDULE

MOTE:  SEE “CMU LAYOUT PLAN,
DOORS WOT SHOWN, SEE SHEET A1

. SHEET 512, FOR WINDOWS
FOR SCHEDULES.

170" [ A
- 3 o -
SECTION E g a LEAVENWORTH MATIONAL FISH HATCHERY
2000 1000 4 3 10 PLAN, ELEVATION,
[ oo i PUMPBACK STATION AND SECTIONS
we | w [ [™ oaros [*iF-wa—257A-140-31.0
sveer §10r 63
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PROVIOE DOUBLE TRUSSES € oo oPtee /%‘;vm%}n:o:tm
STEP DOWN END TRUSS 10'=0" EXT. FACE y
6" 0.C. AL OTHER PL)
TYP. AT GABLE ENDS AT ROOF OPENNGS (TYP.) —\ r—-"'w W L OTHER PL
I P SR 1/ 3 ROOF
\I_ I~ G “__J ST T T__"'—_—IL;—-T-O'M'-O' 33'
I = (TP 5 WOOD
. | ™ ! @ : TP CHORD THES
i >/ 1 ] DEAD LOAD
1
S 2 (Slumin T o
e n /! gi @ il CHORD TO' TRANSFER
; - | %l AUAL WALL TIE FORCE,
1 BIDGE 4 ] BLOCKING SEE LOADING DUAGRAM
T ! ] ] TRUSS mwfz—!'%
L 5 k |] DEAD LOAD }wmu.mm{ l m.n:':sllrn.r_l ﬁ‘mmﬁm rﬁm:
l :—:E — I E NET D BOND BEAM REINFORCING "
T ’ UPLIFT
1
| |
O s O N O
- 7-0"
™. T,
2-0" PREFABRICATED METAL PLATE WOOD TRUSSES AT 24" 0.C. = 36'-0"
40'-0"

ROOF_FRAMING PLAN
e

-8 [ 40" 40 §- -4t
T

54" MASONRTY MASONRY
T w [ NG
70" Y I
CONC,
— T

TYP. OF 4

norc.r.-‘\ ‘ '

H

4 40" &-8 o ’
OPENING OPENING . 9
ﬁ _ & oW
- I T T T 11 T, E |
@ ® / ® — —'m'g:n?* | #4 0 12° oc. r
WIHDOW, @ ] ™
.| mw,a\| . ?g
S137511 el ~, "

18'-8"

20"

27

"
L

1'-0"

8" | 1'-0" | &8 | 1'-0" GRAVEL, TYP.

SECTION .
%0 2% 0 1

o a . i & CONCRETE SLAB (&5 e |
3._‘.| %l By in:gml -8 FACE UF HOush W/ #4 © 12° OC. NOTES:
3g°-g" OPENING OPENING |W,mc oL %’W 1. TACKEN SL3 TO 1°-0" FOR 220" AROUND PIPE PENETRATION. REFER
1 SEE SHEET €10 PENETRAION REINFORCING DETALLS, SHEET S2.
(X) DOOR NUMBER PER SCHEDULE. SHEET A1 —
(X) WINDOW NUMBER PER SCHEDULE, SHEET Al
2000 1000 o 5 10 LEAVENWORTH NATIONAL FISH HATCHERY

[ o | INTAKE SYSTEM REHABILITATION PLAN AND
PUMPBACK STATION SECTIONS
s [T T T oason [ T —WA=257A-140-32.0
seer §120¢ 63
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#4 DOWELS @ 12 O.C.,

40 BAR DIL'S OR 24" MINy LINTEL SCHEDULE LAP 2'—67 W/ WALL HORIZ
L x » - SEE NOTE 1 CMU WAL REWE, NOTES: otk
oL T OPENNG WIOTH o | rewe. NOTE
REMFORCEMENT 1. 8" CMU WALL SOUD GROUT W/ §5 VERTS. @ 48" 0.C. [—
/ Py LNTEL STIRRUPS AND (2) - 4 HORZ. @ 48" O.C., UN.O. =0 MAX. 32" | 2- 5 |oum sTRRUPS & CONC. BAFTLE WALL
= oems 2. WHERE DISTANCE "A" IS 1'-4" OR LESS, PROVIDE 40" TO 12'-0" MAX. |32°|2- §7 [D=18" @ 9'-0" TALL DOOR OWLY :&!%:“%&wm
MASONRY SEE UMTEL DETAL £3 € O TES AT 8" OC. FULL HEIGHT OF THE SMALLER W/ T8 LAP, CENTER STEEL
oPeNmG—1 | ™0
-1 OTHERWISE, - §4 HORZ.
HEIGHT mxrmemﬂmaofmunrm “ =] vAuLT
GUSPCIERG b () o B o b s s N
SIDE OF OPEMING (UN.O) o N A S WL "
SEE NOTE 3 4. ALSD SEE GENERAL NOTES, "REINFORCED MASONRY". 1 § VAULT & PUMPS

/-e'mm:m
W, @ 127 0.C. EA WAY,
St St

PUMP OPENING:
o “
) =R = | e o L]
APPROVED EQUAL
SECTION T gt FEPEIE HEMNEL, DI BSICERH

INTAKE SYSTEM REHABILITATION SECTIONS AND
000 50 01 2 348 PUMPBACK STATION DETAILS
asa [ w | [ oasos [T 1F=wa-257—140-35.0

e $l%r 63
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STAIRWAY SCHEDULE
[sm | #OF | RSE | ToAL OF | RUN | TOTAL | SHEET | LAWOING | couMeNTs . | T.0. GRATING
‘u—m“"&ﬁg [ 1?‘;'_% T i S~ N -0 e S VARES Rl 7
T I 1 I 3 RG] “""""‘_\ —im
_au:_ 10'-.. 1 |ﬂﬂ- ll:- u . E m . a
it _“ﬁ' o : % :g S| = 5 :r:ncurm WITER CUT STRINGER
° 3| 70 e | o v ¢ || er.f i AND FULL PEN. WELD WD FULL PEN. WELD
po— |- b d===3 ﬂ F;
4 I / oaNg===2 SUPPORT MEMECRS
HANDRAIL ON EA. RUN. TYP. SEE STAIRWAY xarHn—6" W/ %‘__, NECESSARY
2-%"% EXP. ANCHORS, LANDING SUPPORT MEWBER)
/ 47 MIN. EMSED., TYP. \ AT STAR MK, E ONLY,
EA. STRINGER e CONE. FACE BRACING NOT SHOWN
! ér 1'-0"
\ \f,}? CONCRETE UPPER LANDING STEEL FRAM PPER LANDING @
- = N o 2 00 0 0 1 2
& € Wi0 AND FACE OF C12 CAP PL
STRINGER END - 1" 1"
oG BETALS k<) ) y | R ] NFT o LK
[ TE Pl e COPE WEB OF C12 © W10 FLANGE
w/ ﬁ'ﬁ%%i‘fﬂﬁc. i 2 - /ﬁzt, TOR OF C12 FLANGE
WD CROSS BARS @ 4" O.C., RV MITER CUT STRINGER —N\£= == [
i X \ AND FULL PEN. WELD / | 1.0. GRATING
PROVIDED BY MFRL) b T [ T
= b\ T AR e
GROUT Lbxdlix0'=4" W/ m' " Wm st €10 TO W10 CONNECTION
s EXP. ANCHOR, 4 EMBED. COPE C12 ﬂ.mf 2-PLRoct0’ 85" W/ 2-%° DI
TYP. EA STRINGER v BOLTS @ 3" OC.
TYPICAL STAIR DETAILS /7 T FR @ STEEL FRAMED LOWER INTERIOR LANDING
1000 500 0 1 2 3 4 5 00 2% © 1 2 500 5 0 1 2
[ o |

1-8"

NOTES:
SECTION . STAR MARK F IS A NON=TYPICAL STAIRWAY
W/ C10x25 STRINGER. TREAD LINE MAY BE
2% 0 LESS THAN 1~
_ﬁ_
i il BRI -
LEAVENWORTH NATIONAL FISH MATCHERY
INTAKE SYSTEM REHABILITATION DETAILS AND

STAIRWAYS AND GRATING SCHEDULE
asa [T i [T cum [ om/oe [ 1P-wA-257A-140-34.0

s ldor 63
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Yo

TIP, HANDRAL
1'=4" |’--|'4]I
i~ —<F= cuvmee cun
L7 | CARR PART

NO. BI4STI1 OR EQUAL) o

,_:\L_/:mwmum

Lol B " DA STD.

3

43"

s
i8
1t

SECTION E g )

500 10 0 1 2

;

F

. HANDRAIL POST,
mo:auw

:w-ruz—u D BOLTS
© 4” O.C. (8 BOLTS TOTM)
ROVIDE_SHORT

EMBED 4° M.,
SECTION E & aq WD = ¢
500 250 0 1 2

e

SECTION £ SECTION € g ;
300 200 100 0 ~z 500 2% 0 1 2

SECTION E % 3

500 2150 0 1 2

TYP. HANDRAL POST
BEYOND

" SECTION 6%9

T-10%"

T=4"

TO BACK FACE OF C10 AND EDGE OF GRATING

CUT AND BAND GRATING AT POST-
/-m.mm

COPE C10 AT W10

BASE P HxBin0"—1 14" W/
& &™ _/

-“l -
TN T

SECTION e é a
500 250 0 1

e e e

~\

/—

/\J—B—("‘”"
" e BASE PL

o3

k‘kmmwmﬁm
BLOCKOUT, SEE

%

,—-m.mm&mﬁn

X" NON SHRINK GROUT PAD, TYP

SECTION
500 230

INTAKE SYSTEM REHABILITATION
MISCELLANEOUS DETAILS

= o [ [

0a/04 [ |‘F-MA-3!7A-1 -35.0
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—
TGOS A e a () SN U % DOOR_TYPES
AT DOOR HEAD %" SHM @ HEAD, [
AT e & S -
I PROVIDE —\I E
e, scheen
4’/--{ AR E
ﬁ GLAZING
o — Eeas
—BAR FRAMED .
/////////////// = ocwe e S /
r

HARDWARE GROUPS:
HARDMARE GROUP A (200R $1)

m-mmm X 4 NRP
= BEST 35 93.\0
m—wmtv

TE - HAGER 1908, 10° X 32°
PEMKO

P
gag a

411ARL
HABOWARE GROUP B (DOOR #2)

m.m—wmtotq:#w
EA. EXIT DEVCE — VOM DUPRIN

EA. CLOSER - NORTON 7501BF

EA. THRESHOLD — PEMKD 200345

EA. KICKPLATE - mwos.lo'xn'
EA. WEA! PEMKD 5880

EA DOOR BOTTOM - PEMKO 411ARL

HARDWARE GROUP C (PR DOORS §3)
CONTINUOUS PR. BUTTS = STANLEY FBAE181 4 X 4 NRP
EA. LOCKSET — BEST 35HTF1
12 GA. 'C’ CHAMNEL R M&o

EA D.P. STRIKE BEW SO48X-828
EA CLOSER - NORTON 7501BF
EA THRESHOLD - PEMKOD 200545

COMTINUOUS METAL
FLASHING AT EAVE

PAINT STEEL

FASCIA PLATE:
IPPLYWMPB-WCW

WEATHER PROOFING SEALANT
tmnmwwenrcw

PANEL CLEAT

CMU PER PLAN
XT. WINDOW TYPES:
T SCRE TRU

200 00 0 0 3 L] 12 300 200 100 O 8 12

DOOR SCHEDULE
O DooR | FRAME oo |MARCWARE!  cOMMENTS/REMARKS
wARK | SIZE | THK. | WATERIAL | TYPE | CLOSER | IRE RATING | FINISH | WATERWAL FINISH TYPE
1 Fur | 1=K HM. a YES - FACTORY STL PAINT - A
2 Erd e HoM. B TES - FACTORY s PAINT - a8
3 e | 1=K MM A YES - FACTORY STL PAINT - c
WINDOW SCHEDULE yiy
WINDOW ] [ry 3
O WINDOW SIZE (MASONRY OPENING) WINDOW GLAZING COVERING | COMMENTS/REMARKS LEAVENWORTH NATIONAL FISH HATCHERY
MARK WIDTH T HEWGHT TYPE_| OPERATION | FRAME | DETAL | GLASS [THK.
— [ — . swer | wt | = | aes | % - prrgr———————— INTAKE SYSTEM REHABILITATION NOTES AND
L ¥a GENERAL ARCHITECTURAL DETAILS
[Huacoss S Cawad e [T ase [T oafos [T 1F-wA-257A-140-38.0

s Alor 63
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50" &-0" \/ | ™

T T T

T

18" |1 TET =T 2'-0"
20" |13 38| 1-g |21 12

24" 1'-5 15/1871=11 347 24 147

OFETLL T
OFHOL VIS LS

& hid ] L

LEAVENWORTH NATIONAL FISH HATCHERY
200 1000 0 INTAKE SYSTEM REHABILITATION PLAN, DETAILS,
P —— PUMPBACK STATION AND SECTION
MHaacoss = o [T ow [T mow [T oa/os [ iF-wa-2574-140-39.0

sy Mior 63
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ot N §
U
PLAN
21 o

LEAVENWORTH NATIOMAL FISM HATCHERY

INTAKE SYSTEM REHABILITATION

COANDA SCREEN
LA OLA

08/04

PLAN AND SECTION

1F=WA=257A~140-40.0

90
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SUPPLY LINE CONNECTION
AND REUSE CROSSOVER PIPE
DETAIL

mrm;rm

VERIFY. REPLACED WITH
NEW 147 STD. HOPE TEE
NEW 1478 BTFL VALVE
W/C.L VALVE BOX

NEW 14" HDPE
SUPPLY LINE

CONTRACTOR TO DETERMINE

DISTING 6' HIGH
FENCE

Ll o

LEAVENWORTH MATIONAL FISH HATCHERY

INTAKE SYSTEM REHABILITATION
MISCELLANEQUS PIPING

DETAILS AND
SECTIONS

Haacoss ==, ™, ==
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V120

-04

GATE SCHEDULE

B || e o | anE e i ot e T | umoowe | 355 [V oweme rormoee | oues

e 6-1) | stamiess stesL s [20 | - |10 | - | o &P |cesme operaTor ﬁ 11820 | 11930 |SHT. S3 (PLAN) T e CMERSIBLE
B §-2) | sTamLESs STEEL 4880 2| -|w| -]|are f"m mswG [11620 | 12020 [T 83 Q:Wm 8 R T ER
SCREEN. | 6-3) | smiess sten 2424 s | s |8 [ - | oee |50 SRR [rswe (118725 | 11980 | sum 57 (e HAND CRANK

oo | 69| smess st 3824 s |s|s | -]|acee f‘mm ReanG [1187.25 | 1198.0 | sHT. 57 (PLAN) HAND CRANK

e |69 swmessen [ wwee [s [ s [ s | - [aer| TN [mene [1e72s| neeo | s 57 () HAND. CRANK

omc | 6-9 | stmss serL 7236 s | s|s | -]oer fmm RSNG [1187.25 | 11980 | sum. ST (PLAN) HAND CRANK

SCREEN. | 6-7) | sTamuess smem seis |20 [ 20 [10 [ 10 | aRP m RSNG 11820 | 11980 | ST s7 (PLan) HAND CRANK

DRAIN 6-8) | stamiess stem et 10 = |10 | = | @& P |2 awwa T NN |111525 | 11305 | s cie (sEcTion @) | 487 D HALF-

Wm £-9) | stumess st 4BBT 10 o |10 = | @ E P | 2" Awwa NUT m 111525 | 11305 | SHT. €18 (SECTION A) M
LEGEND

FLUSHBOTTOM SEAL

§§§

~HIGH MOLECULAR WEIGHT (UMMW) BEARING STRIPS

il il SO L

LEAVENWORTH MATIONAL FISH HATCHERY
INTAKE SYSTEM REHABILITATION GATE AND VALVE
MISCELLANEOUS PIPING SCHEDULES
NHaACOBS ™ o0 ™ & = mn [ oasos [™™ 5 Fwa-257a-140-42.0
weer Mdor B3
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PO TRIBUTION EQUIPMENT GROUNDING SCHEMATIC DIAGRAM SYMBOLS V| NTI
. DWMETER, PHASE
M  muwsromuer + RO :ﬂ:ﬂ— = E’r‘m u"mmm
- N "HH TRANSFORMER, 3 PHASE, DELTA-WYE, GNO. %”_ 1600 emet rioon
MOTOR STARTER LIGHTING CONTACTOR COL et
| _ - © Ao AepROOATELY
Bh  coummsnon MOTOR STARTER WITH DISCOMMECT SWITCH 1 P URENR G pud AUTOUATIC TRANSFER SWITCH
BOLTED — COMTACT — MORMALLY OPEN, WORMALLY CLOSED W ERMENAL
[Fh  CiscomecT/S\FErT SWTCH-FUSED N CICONTACTOR COL. MeMGTOR COL ANG AMERICAN WIRE GAUGE
_+_ GROUND ROD WITH EXOTHERMIC WELD CONNECTION oy WOTOR STARTER, COMBINATION, SIZED PER - o oud
=0 o= | J0 DRAMNGS. 3 POLE CIACUT BREANER, W,/ THERMAL R BREMNGER
[h  OiSCONMECT/SAFETY SWITCH—NONFUSED OVERLOAD ELEMENTS e BURLDING
2 cont FIXTURES AND DEVICES —l"""g CONTROL POWER TRANSFORMER ] CRCUT BREAKER
MAGNETIC CONTACTOR 400 CHiLLER
B encwsen croum ereaxer s [ %“‘
[ NIGHT LIGHT, FLUORESCENT, UNSWITCHED { S, = ML CONT
LY woror anp Horspower
o FLUORESCENT OR HID FIXTURE ~ PEMDANT MOUNTED J'# SWITCH — 3 WAY TOGOLE TYPE % o
@ MOTOR = FRACTIONAL HORSE POWER 30 &p e WATER PUM?
= EMERGENCY LIGHTING UNIT !.g__ﬁ SELECTOR SWTCH — HAND-OFF AUTO oesc. sw ACQUISITION
$u  FRACTIONAL HP MANUAL STARTER Mmmmmm) —o ?g I
—o o]l LGHTNNG ARRESTER B HANDHOLE
g| BT LIGHT (ARROW AS REQUIRED) — COMNECT ?u:cr m&
UNSWITCHED TO LTG CHCUIT INDICATED é_ S — B 2
jo! A VOUTAGE. REVERSING
% SUBSCRIPTS 3€ POTENTIAL, TRANSFORMER a}, YOUTAGE. NON REVERSING
0 o s q:l REVENUE METER -l CROUND FAULT ITERRUPTER
Se o) oL % HATCHERY SUPPLY PUMP
HoTl-  MOTOR CVERLOAD ELEMENT ~ THREE (3) ok INSTRUMENT TERMNAL BOX
[} FICTURE TYPE 'A', SEE LUMINARE SCHEDULE ON DRAWINGS o o _ - %‘ amnu:m s
53 e e THERMOSTAT oA 1OLIVOLT AMPERE
Fo POLE MOUNTED FLOOD LIGHTS iy ;i
e DUPLEX RECEPTACLE 125VAC, 204, 2P, W, MEMA 5-20 ® . “:iF nﬂ-
& FOUR-PLEX RECEFTACLE 125VAC. 204, 2P, JW, NEMA 5-20 B DWMPER MOTOR E wmummmm
BT N — o PILOT UGHT, Gm GREEN LENS, R=RED LENS rig i
GFl = GROUND FAULT MTERRUPTER M e
EWC = ELECTRIC WATER COOLER i . SMOTOR, SENCRR TR
1. AL CONDUITS SHOWN SHALL BE 3/4°, WITH §12 CONDUCTORS, MTD MOUNTED
%o WALL SWITCH . SNGLE POLE 125VAC, 20A WITH WIING SHOWN BY TICK MARKS UMLESS OTHERWISE WOICATED. g MOUNTING
3 "Le" CONDUT BOOY FITTING SUBSCRIPTS: 2. UMDERGROUND COMDUITS SHALL BE AT A MINMIUM REQUIRED NEC AT TRICAL CO0E
2 = T KeuTrER DEPTH OF 18° AND A MINIMUM DEPTH OF 24" UNDER YEHICULAR Muc Hom_ uet
T COMDUTT BODY FITTING % = & WAY SWITCH ARG ARDA s s
i ki ABBREVIATIONS & CONVENTIONS CONT. £ S
o  COMDUIT PASSING BETWEEN FLOORS [1+] LLIGHTING CONTACTOR - 2 %tw
=] CONTROL STATION - Y -
5 oK. Con = DISTRIBUTION SWITCHBOARD DR PANELBOARD 480V, 3 PHASE . FTEX PowER TERmAL 80X
@  JUNCTION BOX — INDOOR WITH KNOCKDUTS - LIGHTING PANEL BOARD 120/240V, SINGLE ~ PHASE If il %m:mm
= U REC. RECEFT  RECEFTACLE
(0 ucnow sox - exst Y Ros RGD GALVANZED STEEL
w SCKT SHORT CIRCUIT CURRENT
U™ LOUIOTIGHT FLEOBLE METAL COMDUIT ¥ ¥ R
—fif WES: 3-HOT, 1-NEUTRAL, 2-SWTCHED LEGS, Hﬁ E7A STATION
XFMR
173 houE RUN TO SB-1 CRCUT 3
AN
CALLOUT: - L BTN "
L ri0-13 = PANEL NOMBER EP10, CIROUTS 1 & 3 OR LEAVENWDRTH HATIOAL FISH HATCHERY
EQUIPMENT TAG GIRCUTT NUWBER
::u?a :mumamwz INTAKE SYSTEM REHABILITATION NOTES AND
W, = CONDUT SIZE GENERAL ELECTRICAL SYMBOL LEGEND
MHaacoss ™=, T o 7 o ™ omsos [T TP waA-257A=140-44.0

s £l or 63
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SWITCHBOARD S8-1

— i
| 2.2/ oud Tk :--3'& z
t 2.4/8 "20Lf ‘0LkC ¥-1BS &

2.z/y orud Tl

a.4/5 ‘otid Tike au_ﬁu
ar/e ‘if Tk n-za

a.z/y "ozuf Tz X1
2.¢/% ‘ozih ‘THZ T-143
az/i ‘onud Tt

ABOV, 3PH, 4W, 1200 AMP BUS
ml
P

9,2 "ozf (HSW 804 LNGNOS
N0 M ZUE)O/wiE S35 T L-TOM

2,T ‘OTF(HSA H0d LINONOD
N0 N ZUIZ)'0/vIE S135 T Gi-ladn

(SEE NOTE 1)

]
Y
g
-
i

L=
27,2004 SCKT
AVAILABLE

30vdS Q3ddinD3

3Yvds

01—-d3 'QYVOE13INVd AOFZ/0Z1

Z-1 'LVISON¥IHL
b=HN "¥3LV3IH LINN

HOLOM H3dNVA LSNVHX3
T-43 ‘NV4 ISNVHX3

I=1 ‘LYISONYIHL
HOLOM ¥3dWVQ AlddNS
YOLON ¥3dWYO 1SNVYHX3

1=43 'NV4 LISNVHX3

TOJA-XL "T-04A
T'ON dNNd HIVEdWNd

1Q4A-XL “1=03A
L'ON dWNnd AJIvBdANd

SHEET 2

T
IF=WA—257A—140-46.0

s [T o [P e [ omgos |

INTAKE SYSTEM REHABILITATION
ELECTRICAL ONE—-LINE DIAGRAMS

m
8
2
M
|
w
m
m
m

THE SWITCHBOARD METERING SECTION SHALL BE COMFIGURED PER CHELAN CO. PUD
REQUIREMENTS. THE CONTRACTOR SHALL OSTAM CHELAN CO. PUD'S
APPROVAL OF THE SWITCHBOARD SHOP DRAWING PRIOR TO RELEASING FOR

MANUFACTURE.

2. SEE INTERCONNECTION DWGRAMS FOR ADDIMIOMAL CABLE AMD CONDUIT

W
mm
i
:
i

NOTES

1.

MHaacoss [~

sarr E3or 63
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WORK LEWSEDD 4, DWG

TOOCADD', T 40

IX303Y, 12000

P

INTAKE AREA SEE 1y
SHEETS ES AND E6 i. - ..\_g‘glg:;rgx

SEE SHEET E7

ICICLE _CREEK INTAKE SYSTEM

o TRICAL SITE P

Y. L
LEAVENWORTH NATIONAL FISH MATCHERY

INTAKE SYSTEM REHABILITATION

ELECTRICAL SITE PLAN

THIACOBS ™ 5 ™ 1 ™ o [ ov/or [ Eowa257a 150470

ver Edor 63
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- |
e T

EP7-2,8,12 (LGHT, RECEPT PO
7 —1,357 (6-1.6-2
P1-137 (6~

eP1-24 (6-1, 6~

1000 500 ﬂ‘llil

POWER) -
1,6-2 CONTROL, LP=1) ~ .
2 POSMON

o~

REEN_STRUCTUR ®
2000 1000 0 E] 10
75 o w7

LEAVENWORTH MATIONAL FISH HATCHERY

INTAKE SYSTEM REHABILITATION
INTAKE AREA POWER AND CONTROL PLANS AND DETAILS

sw [
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(21_“:,!-"%‘ &‘m
WRK D)

LIGHTING PLAN — EL 1195.0 AND 1204.0

12'-0"

1000

o

5

10

WOUNT 10°-0
ABOVE GRATING

MOUNTING PLATE 12°x12°
MINIMUM 12 GAGE STEEL

NOTE 97 MAXIMUM DEPTH
TYPE "D FIXTURE
STRAP CONDUIT

A

5.

TO CHANNEL —NOTE §

HOTE &

PARTIAL
SECTION E i a

AMING POINT FOR POLE 2, FLOODLIGHT 2.
SEE AMING DIAGRMJ P2F2, SEE E18,

AMING POINT FOR POLE 3, FLOOOLIGHT 1.
SEE AMING DIAGRAM P3F1, SEE E18.

MMENG POINT FOR POLE 3, FLOODLIGHT 2.
SEE AMING DIAGRMI P3F2, SEE E18.

MNMING PONT FOR POLE 2, FLODDUCHT 3.
SEE AIMING DWGRAM P2F3, SEE E18

1
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LEAVENWORTH MATIOMAL FISH HATCHERY

INTAKE SYSTEM REHABILITATION
INTAKE AREA LIGHTING PLANS AND DETAILS




.

cP2-24
=38

_\

/ d - 1| || _1
Nempaiet e
BFV-4 EPB-1,357

IRRIGATION DIVERSION AREA PLAN

543210 10 20

o s i o )

e

/—mﬂﬁ

/—(nmg:n %‘u 25"

STEEL SHAPES, STRUT, AND HARDWARE
BE_HOT-DIPPED GALVAMIZED STEEL.
SEE SHEET 51 FOR DETAILS NOT SHOWN.

CONCRETE PAD FOR ELECTRICAL EQUIPMENT FRAME
SHALL BE THE DIMEMSIONS OF FRAME PLUS 8" OM
EACH SIDE AND BACK AND PLUS 487 IN FRONT,

o

il . DR -
LEAVENWORTH MATIONAL FISH HATCHERY

INTAKE SYSTEM REHABILITATION PLAN AND
IRRIGATION BRANCH POWER AND CONTROLS  ELEVATION

T e [T e [T e [ 0408 [T P =WA-257A-140-50.0
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. L ———

VALVE HOUSE

SCREEN

£
EE

O
!

4. ROUTE CP3-2, CP3—4, AND CP3-5
THE LENGTH.

RMC
FO2=3, 3=4 W COMDUT FROM HH-3
cP=3.

3az

LEAVENWORTH MATIONAL FISH HATCHERY

INTAKE SYSTEM REHABILITATION
SAND SETTUNG BASIN ELECTRICAL

PLAN AND
DETAILS

e T e T e [T oa/on [T I FeWA-257A=140-51.0

100

s £Bor 63




HATCHERY BU

ILDING
SEE E12 S

PUMPBACK
STATION SEE
E10 AND EN

A

LEAVENWORTH NATIOMAL FISH HATCHERY

HA R A TRICAL P INTAKE SYSTEM REHABILITATION
% 20 10 0 50 100 HATCHERY ELECTRICAL PLAN
HHIACOBS ™= o ™ b ™ o [ ooros [™ ™ Fowaezs7a140-52.0
sexr B9 or 63
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EXHAUST FAN. GREENHECK
MODEL SEZ2—18=421=AT WITH WALL
HOUSING, WD~ WOTORIZED

EF2 WOTOR STARTER WITH THE mmwmmnmoa
WINDOW WHEN RUNNING THIS FAN".

MOUNT VFD ENCLOSURE TO PROVIDE 42" CLEARANCE TO EXPOSED PUMP DXSCHARGE PIPING.

INSTALL TX=VFD1 AND TX=VFD2 ON 8° THICK RENFORCED CONCRETE PADS WITH
3" OF PAD ABOVE FINISHED GRADE. ADJUST CONDUTT ROUTING AS REQUIRED TO
ACTUAL LOCATION.

e
o | e ] -
LEAVEWWORTH MATIOMAL FISH HATCHERY
INTAKE SYSTEM REHABILITATION
PUMPBACK STATION ELECTRICAL PLAN
sl w | Ju |-3yﬂ4 | iF-wa-257a-140-53.0

swexy £100r 63
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a
v | oot e [
LEAVENWORTH MATIONAL FISH HATCHERY

INTAKE SYSTEM REHABILITATION
PUMPBACK STATION LIGHTING PLAN

T s [ [T e T oe/ou | F WA 257A—140-54.0

e Bl 63
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L3 ] B e -
LEAVENWORTH NATIONAL FISH HATCHERY
INTAKE SYSTEM REHABILITATION
HATCHERY BUILDING ELECTRICAL PLAN
s [T o [T e [T om/os [T iFwWA-257A-140-85.0
sz El2or 63
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PANEL EP-7 SCHEDULE PANEL EP—7 DEMAND LOAD CALCULATIONS
LOCATION: SCREENING STRUCTURE vomee:120/240v COMNECTED | CODE DEMAND | DEMAND LOAD
MNTAKE AREA BUS m%— co0e O (va) FACTOR (vA)
s I
MAM: ZP—BOA PAMEL ALC. RATING:14.000 f mm ,{E %—‘_—J—ﬂiﬂ
M/ — S E— T — o o—
AN CABLES: ENCLOSURE TYPE:NEMA 4X STAMLESS STEEL SURFACE >T0RA_| 50%
8187 1
e I I 3 S i e R e
| DEDICATED RECPT __
13680 G-=1_SLUICE GATE 2P-204 ] 2 L 1P=20A | LIGHTS — HEAD GATE AREA 1500 H HVAC & MECHANICAL ] 100X [
|10 |- = [ L 1P—20A | UGHTS — OUTDOOR SCREEN BADG| — 5o | K| wmcHe 0 100% [
1380 G-2 HEAD GATE IP—20A L 1P—20A | UGHTS — INDOOR SCREEM BLDG | 817 X__J MiSC |_i00x 1 oS¢ ]
1380 | - - L P—20A | LIGHTS — HEAD GATE AREA 1500 L TOTAL 11802 13537 |
867 EF=2 EXHAUST FAN 1P=20A 9 10 P=20A SPARE
500 | CP—1 SCREEN STRUCT CTRL PNL |  1P—320& 2|’ P—20A | RECAT — HEAD GATE AREA 360
7 INTAXE_LEVEL TP—204 | R P—20A__| RECFT — SCREENNG BADG [T
17 | SCREENED CAMBER LEVEL (UT—3)| 1P-30A 16 SPACE PANEL £P—7 TOTALS
SPACE 8 SPACE L commecTED v T &ion
SPACE 20 SPACE L2_CONMECTED VA
SPACE 2 2 SPACE [ PAMEL TOTAL COMNECTED WA J
SPACE 23 | 2% SPACE
SPACE 2 | 28 SPACE [ HIGH PHASE AMPS |
SPACE 7 | 28 SPACE
SPACE 28 | % SPACE
SPACE 3| % SPACE
SPACE 33| 3 SPACE
SPACE 35 | 36 SPACE
SPACE 37 38 SPACE
SPACE 38 | 40 SPACE
SPACE | 4z SPACE
3eas | 3277 | TOTAL TOTAL 3657 | Zazs |
‘SUBFEED: NONE
CONNECTION TO:NA
__ SUBFEED LOWD (W)
S I S
— 2= 0
PANEL EP-6 (EXISTING) SCHEDULE PANEL EP=6 (EXISTING) DEMAND LOAD CALCULATIONS
: CONNECTED | CODE DEMAMD | DEMAND LOAD
LOCATION: HATCHERY “\wmr.magw coDE LOAD ¥R FACTOR )
BUS wmmﬁ — S | U8 FEED [ )
MAMDRANCH MOUNTED CB PRNEL ALC. MTHGDESTING ¢ < L LIGHTING ___ % 1500 |
FED FW&%.EE— R RECFT <1OMVA _____ 380 100% )

- % o .H.._ll?.__
oS preme— — s —— o] - ——
. i cooe foxt wajoxt o cooe h 20 e =

[ ZP—50A a | 7P-Z0n | WoTORS 1900 [ 100% )
- = ] - - 1800 ‘ﬁ }m 0 ____]
o SPARE 2P-20A L P—15A OLD SCREEN LIGHTS 600 m_..._._i.m_
5 1- - R P—20A__| OUTLETS. [ 30 | 050 7610 |
[ SPARE 2P—20A T P—20A | MEW SCREEN LIGHTS 500
[ — - 11 F-20A | SAND BASIN 0
[ SPARE 2P—30A i3 X TP—20A | VALVE HOUSE 1000
o - - 15 1P=20A SPARE 0
[ [} TOTAL TOTAL 4100 | 2360 |
SUBFEED:NONE
COMNECTION TO:HA
 SUBFEED LOAD (W)
—_—tt 0
—_2- 0
Lt il i -
LEAVENWORTH NATIONAL FISH HATCHERY
INTAKE SYSTEM REHABILITATION PANELBOARD
ELECTRICAL DETAILS SCHEDULES SHEET 1
mm st [ | s [ onjos ]-_|F-wa-:5?a~l4o-sao
sery Rl%or 83

105




PANEL EP-8 PANI =8 DEMAND LOAD CALCULATIONS
LOCATION:|BRIGATION DVERSION VOLTAGE20/240 m{'ﬂ ©00E DEAND mml.nw
us
B0 EORRER 0%
WAN:2P20 A €8 PAMEL ALC. RATIMG: 125%
R T | — el
WAN CABLES: ENCLOSURE TYPE:NEMA 4X STANLESS STEEL SURFACE 50X
v - — 3 65—
s ] DESCRIPTION BREAKER | coDE [cxT NojoxT wof cooe | peeaker DESCRIPTION 3 fox = ma—
335 | |BFv-3 IRWIGATION SUPPLY VALVE| 2P-20A ] 3 x 1P—20A | CP—2 IRRIGATION CONTROL PANEL | 500 [ 100% 9
333 | (CREEK WA = o [ 1P-20A | SPARE 0 100% 0
353 BFV—4_IRRIGATION SUPFLY VALVE | Z°—708 PACE eI Em e BT
= -2 £ 1837 Teses |
SPACE 10 PAGE
SPACE 11z SPACE
T — cm— w5 A T
SUBFEED:NONE | A2 COMNECTED VA _________ | 088 ]
COMNECTION TO:NA | PANEL TOTAL COMNECTED VA | 1837 J
— SUBFERD oM (W) LisgH PHASE auPS 27
—A- 0
k= 0
PANEL EP-9 SCHEDULE PANEL EP-9 DEMAND LOAD CALCULA
CONMECTED | CODE DEMAND | DEMAND LOWD
W FACTOR (L]
] 100% T
1200 125% 1500 |
s
BREAKER
1z
TP-20A %
1P-20A 17
P20 1—%
517 100% -1 —
- 1717 2017
17
|12 CONMECTED VA ____ 217
| PANEL TOTAL COMNECTED Vi 1717
LHIGH PHASE AMPS B3
[ A&
L3 bl DR -
LEAVENWORTH NATIONAL FISH HATCHERY
INTAKE SYSTEM REHABILITATION PANELBOARD
ELECTRICAL DETAILS SCHEDULES SHEET 2
P e [T [T [ omyoe [T P —WA=257A—140-57.0

sy Eldor 63
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PANEL EP-10 SCHEDULE PANEL EP=10 DEMAND LOAD CALCULATIONS
120/2400 cooE LOAD ﬂlﬁ“ﬁm CODC DEMAND | DEMAND LOAD
e | — T ) S R —
PANEL ALC. RATING:T4.000 L DOHTNG 1348 125k | ies3s |
R RECPT _<I0KVA 720 100% o |
ENCLOSURE TYPE:NEMA 1 SURFACE 210KVA 0%
it
el | v | oo [ e &
L 1P-20A | UGHTS - OUTDOOR 280 H_L I & MOCHUSCH, 100%
L 1P—20A | UGHTS—INDOOR 1088 [ &ﬂﬂ %
P20A | SPARE 19700 18700 |
:n—:m | SPARE L TOTAL 21768 221025 |
" 1P-20A | RECPT — INDOOR 720
Shace PANEL EP10 TOTALS
SPACE = |
SPACE VA 11100
[] SPACE |12 COMNECTED VA ______ | 10684 |
20 SPACE | EANEL TOTAL COMMECTED VA | 21788 |
2 SPACE
24 SPACE LHIGH PHASE APS | 025 |
26 SPACE
28 SPACE
30 SPACE
32 SPACE
34 SPACE
36 SPACE
8 SPACE
[ SPACE
73 SPACE
TOTAL 7000 | 1066
SUBFEEDINONE
CONMECTION TO:NA
SUBFEED LOAD (W)
— - 0
2= o
LUMINAIRE SCHEDULE
FIXTURE LAMP BALLAST R -
(uﬁq DESCRIFTION / MOUNTING MOUNTING HEXGHT TIPE / DESIGNATION | NUMBER | WATTAGE ™ee  |vouace| (OR APPROVED EQUAL)
SEALED REFRACTOR UNIT WITH  |oco secmoN B ON| COMPACT FLUGRESCENT aecmowe | — woeue / | 1598 e Lockmow usTED —
R e e v on igé)w L TRAE TR 4 P Bk | ¢ Rl V.= 44 1 e T TPERATION AT 0 P
—FEET ABOVE | COMPACT FLUORESCENT uacwETIC HOLOPHANE / UL 1558 WET LOCATION LISTED =
8 WALLPACK / SURFAGE rLdoR OR ‘GRATHG | CoUBE TUBE s P e | 1| 2 [OuR Fadton 120 b e SUTABLE FOR CPERATION AT —10 F
SEALED REFRACTOR UNIT WITH FELECTRONIC WIDELITE / GLSCF-442R120~
i i, UL 1598 DAMP LOCATION LISTED —
c mmmtl}vm@ummm COMPACT LUORESCEMIL | 4 | e HGH POWER | 120 Wb pess e D i T
SEALED REFRACTOR UNT WK | aeprox 7°-6" | covoacr rLuorescent ELECTRONIC osuTE 248 LOCATION LISTED ~
] RECTANGULAR DISTRIBUTION / | ABOVE STAIRS OR | SOMPACT FLUORESCENT / 2 42PL | HGH POWER | 120 w’mﬁﬁm‘m SUTARE FOR OPCRATON AT 10 F
SURFACE LANDING FACTOR
EMERGENCY EGRESS 12-VOLT UNIT / PAR 36 HALOGEN SEALED i A MAINTEMANCE FREE LEAD CALCIUM
3 'SURFAGE ¥'-0" T0 CONTER BEAM — 12 VOLT * 18 WA = —PRWE (2 HEADS) BATTERY
F FLOGOLIGHT / POLE 8 2o | TR TWEIECRMOCEN /] 0 | s N/A 120 SToncO / EQXS00L UL 1500 IR LOCATION LETED =
- HOLOPHANE UL 1598 WET LOCATION LISTED -
¢ WALLPACK. / SURFACE ks noreD on PLve MO A asea100 1 100 F@%“,‘m’-‘q 120 ?zz.";“m'iz{ DIE-CAST ALUMINUM HOUSING W/
_&_.—
- L] Ll L
LEAVENWORTH NATIONAL FISH HATCHERY
INTAKE SYSTEM REHABILITATION PANELBOARD AND
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EPT-2:2010.4106.3/4°C

L

EP7-2.12:4410.4106,3/4°C—

.km-u: :4410,§106,3/4"C
f

m—z.mz:am.nwvc_.\l

GATE_ CONTROL
PANEL LP=1
cP1-7:2-8/cH12.1°C E

HEAD GATE

ACTUATOR

G=2
EP7-5,7:2§10,4106,3/4°C
CP1=31=-5/Cf12.3/4°C
CP1-4:1{16TSP 3/4°C

o7- ucuw.llm,m:
CPI=1:1=5/CH2.3/4"C
CP1-2:1§16TSP,3/4

EP7-2,8,12:6410,410G,1.5°C
EP7-1,3,5,7:4410,§10G,1.57C
CP1=-1,37:4=5/C12,1.57C

CP1-2,4:2§16T5P,1.5°C

INTAKE_AREA INT R

T $T0 CP-2

EF3-2:2012,§126,3/4°C

EF3-32412.§126,3/4°C
P7-2:212.§12G.3/4

EP7-2.8,12:6§10.410G.3/4°C LE-1

CPI-1.3.7:4-5/CH12.1.35C

INTERCONNECTION DIAGRAM
(HTs)

INTAKE
CHAMNEL
[ CPi-zaafieseic__ ___ LEVEL SENSOR

|~ EPT-13:2$12.126.3/4°C
'S CP1=5:1J16TSP,3/4°C

CP1-8:116T5P,3/4°C

ur=1 ur-2
LTI:MFG CABLE.3/4°C LT2FG CABLE,3/4"C
LE-2 |

SCREENED
WATER CHAMaeR |

TRUCT

(Q! M—Q‘! ns:n

CONTROL
PANEL
cP=3

EPS—4:2§12,§126,3/4°C

CP3-1,3: z-\mm.:'c

cP3-2, 4,5:41mm|\

CP3-5A 1 F1ETSP,1RUC \ L_ P
s B\, .

it (3]
e

CPI=1:1=4/C412,1C
CP3-2:1§16TSP, 1 RaC —|

CP3=6:1 1 6TSP,3/4"RMC

CP3-3:1-4/C§121°C
CP3-4:116TSP,1 RG] o
ORECT

BFv=2 BURIED
ACTUATOR _\'
TO CP-2
DPE=2

OPTIC CABLE
BURIED

FO3—4: FIBER
L7
TO CP=4

SAND SETTLING BASIN AREA
NECTIO
(nTs)

AM

FM/FT-2
CP3-58:1416TSP,1RMC

| ro1-2:nBcR oFTic camLE
/ DIRECT BURIED

EPT-182f12,§126,3/4°C

EP8-2:2§12C,3/4C

CP2-2:1-8/C23/4°C
CP2-3118TSP T

CP2=4:1=8/C12.3/47C
cP2-5:1§16TSPRT

EP8-5.7:2§10.4106.3/4C

EPE-1.3,5,7:4410,§106,1.5°C
2.4:2-5/C12,1.8°C

cPa-32-f

16TSP,1"RMC
FO2-~3:FIBER_ OPTIC CABLE
DIRECT BURIED
o - ’T Lo |RRIGATION DIVERSION
Fo1-z neer ome cle |INTERCONNECTION DIAGRAM
DIRECT BURKED
(wTs)
WIRELESS
COMMUNICATION
AHTENMA,
MARKING EP10-5:2412.§12G,3/4"
TR [ ] -
#oE CPa-9:1-3/CH23/4 PANEL
2§1,/0,466,1.5°C ALARM HORM,/ 3 [y
BEACON
m [ ] PUMP_STATION /= 4= 1:1 F16TSP.3/4
1
EP10-1,3:241/0,486.1.5%C -
PUMP Ho.l E m—l.l-WlW-‘E |
PSH-1
e PUMP No.2 E CP4=31-3/C412.3/4C~
PSH-2
CP4-5:1=7/CH12,1°C LT LEAD
CP4-8:2418TSP, 1°RUC
CPa=T:1=7/Cf12.17°C
CP4-B:2J 16TSP, 1 RMG FO3—4:
PUMP No.1 (Ve TRASITTER  DIRECT BURED
oave B =1 N
PUMP No.2 1 X
e PUMPRACK STATION ™ %>
INT (0] TION
NOTES -

1. SEE OWE LINES FOR ELECTRICAL UTILTY CONNECTION.

2. SEE CONTROLS OVERVIEW FOR FIBER OFTIC CABLE CONNECTION.

3. SEE PLANS FDR MDOOR LIGHTING AND RECEPTACLES.

FM/FT-3

CP2=1:1§16TSP,1RMC

LEAVENWORTH MATIONAL FISH HATCHMERY

INTAKE SYSTEM REHABILITATION
ELECTRICAL INTERCONNECTION DIAGRAMS

s w7 e [T omyoe |
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1
|
[hane |10 _aTcHERY
o=tn |
- -
oy A —————
re SAND SETTLING
BASIN
/ BRV-2  FMAMUAL BFV
3 XIST. SAND SETTUNG
b BYPASS TO HATCHERY

INSTRUMENT DEVICE SCHEDULE

NUMSER SERVICE LOCATION DESCRIPTION CAUBRATED RANGE(  notES
TATCHERT CREEX WATER | VAULT ADUACENT TO
= s YALT AACENT TO | PropELLER FLOW weTER 0-54 CFS
PULPBACK, STATION VAULT ADJACENT TO
Fu-z | POMPBACK YALLT ADUACENT 10, | PROPELLER FLOW ueTER 0-42 CFS
FW—3 | IRRIGATION SUPFLY LINE | IRRIGATION WETER VAULT | PROPELLER FLOW WETER o-15 cFs
1| PATCHERY CREEK WATER | VAULT ADIAGENT T0 | PROPELLER FLOW WETER Py
SUPPLY SETTUNG BASM
T2 | PUNPBACK STATION VAULT ADJACENT 10| PROPELLER FLOW WETER e
DISCHARGE SETTUNG BASM
FT-3 | RRGATON SUPPLY LINE FIFCATION METER vauLT | PROPELLER FLOW ETER 4-20 A
E/uT—1 | SCREEN STRUCTURE INTAKE | SCREER ULTRASONIC LEVEL A = 0T
WATER LEVEL INTAKE WATER CHAWNEL 20MA = B FT
SCREEN STRUCTURE
ULTRASONIC LEVEL A -0 FT
LE/UT-2 | SCREENED WATER LEVEL SCREEMED WATER b+ Al
E/ur—3 | SN SLTTLING BAGIN WATER| SAND SETTUNG BAGW | ULTRASONIC LEVEL A = 0 F
LEVEL BUILDING TRANSMITTER 20MA = 12 FT
vy PUMPBACK PUMP_LOW PUMPBACK STATION [ SUBHEFESEE [EVEL PRESSURE | #MA = 0 FT
WETWELL LEVEL SHUTDOWN | WETWELL | TRANSDUCER/TRANSMITTER 20MA = 25 FT
po_y | PUMP NO. 1 DISGHARGE | PUMP NO. 1 DISCHARGE | poceciioe cacr 0-100 PSIG
PUMP NO. 2 DISCHARGE | PUMP NO. 2 DISCHARGE
PG-2 -y PRESSURE GAUGE 0=100 PSIG
PUMP HO. 1 HIGH
PUMP NO. 1 DISCHARGE CLOSE AT 100 PSI
PsH-1 | DISCHARGE PRESSURE SWITCH
SHUTDOWN PIPING INCREASING
PUMP NO. 2 HIGH
ey | MO, PUP NO. 2 DISCHARCE | pprec e swtch CLosE AT 100 P51
SHUTDOWN NCREASING
PUMPGACK STATION INSDE WA =0T
-1 TEMPERATURE PUMPBACK STATION TEMPERATURE TRANSMITTER 20MA = 122 F

!%!ilrlé ; g |

LEAVEMWORTH MATIONAL FISH HATCHERY

ELECTRICAL DETAILS

INTAKE SYSTEM REHABILITATION

PROCESS AND
INSTRUMENTATION DIAGRAM
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N N N N
NMING_ POINT~ N
NOTE 2 ON ES AMING POINT—
NOTE 4 ON ES
e
DISTANCE 15"
B B %
POLE P1 POLE P2 POLE P2 POLE P3 POLE P3
FLOODLIGHT F1 FLOODLIGHT F2 FLOODLIGHT F3 FLOODLIGHT F1 DSANCE X FLOODLIGHT F2
POLE P2 DISTANCE
FLOODLIGHT F1 "
DISTANCE 12"
DISTANCE 8" MMING POINT—
PNt HOTE & ON E8
NOTE 3 ON ES
AMING POINT=
NOTE 1 ON E6
IAGRAM 1 AIMING DIAGRAM P2F1 AIMING DIAGRAM P2F2 AIMING DIAGR P AIMING DIAGRAM P3F1 AIMING DIAGRAM P3F2
NTS NTS NTS NTS
TUBE 4%x4"K"
TUBE AT 80" ANGLE
CORD GRIP, STANLESS STEEL BODY
FLEOSLE CORD CORD GRWP FITTING
METAL STRUT U-BOLTED
TO VERTICAL m—\ Tvee (R wuare /8 ,/ﬁn AT
Jre— . EL_1200.0 WV_"/ CAST %mmm
mu:msmur\* pee 3 ou L FLEXBLE FIXTURE HANGER 7 RegoRe o
L 1 DETAIL =
Tree 705" cast sox—{ ] 00 20 0 1 2 DETECTABLE TAPE (TYP.) TRENCH BACKFILL
F— : ettt AN /-
STEEL BODY WITH _'i'g LTI ,
STAMLESS STEEL MESH—f— - ,/_m - g N \Q’\\'/\(/‘-’
~ - : NI
MeTML STRUT U-BOuTED | | . S ki N \@\\( NN S 67 ALL ARCUND
\ § nxse " spe e e
- T M S ;nu. EL 1184.0 - r - <
[ —Pre 2 on A s UNE PEes TREnGH
SUPPORT CONDUIT USING smmu@ ‘?5 o St cre
—sToe TUBE -
BOTTOM OF GRATING FRAME <
SECTION B TYPICAL TRENCH SECTION
;1" 2000 1000 o 5 10
- .’! i e
Fa
- L] S -
LEAVENWORTH NATIONAL FISH HATCHERY
INTAKE SYSTEM REHABILITATION DETAILS
ELECTRICAL PLANS
/st |~ oafos | TF-wA-287A140-61.0

svexr £180¢ 63
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GATE CONTROL PANEL

ok

HO s O
Ok QX

Q &

BREAX ROOM HATCHERY BUILDING COMPUTER WORKSTATION (HMI-1)

MOUNT O OM INTERNAL SUBPANEL N CP-2 AND CP-3

>

LEAVENWORTH MNATIOMAL FISM HATCHERY

INTAKE SYSTEM REHABILITATION
CONTROLS OVERVIEW
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EP7-2 2

EP7-8 i

|-

1207 ceT 1207 CPT
SUPPLY DAWPER  EXHAUST DAMPER on oFF
END SWITCH END SWITCH @) I _f o
(}‘m WTH AMPERS }.m) S ) @ b
EXHAUST T,
DAMPER (SHOWN WITH DAMPERS CLOSED)
SUPPLY (o4} OAMPER
)
DAUPER
. {5} READY” - O —
EXHAUST FAN EF-—1 EXHAUST FAN EF-2
PUNPBACK STATION) (PUNPBACK. STATION)
P7-8 e
120WC
MANUAL MOTOR, STARTER
r 1
| o | . N\
R .
| | > \
L__ N BYPASS

LEAVENWORTH NATIONAL FISH HATCHERY

INTAKE SYSTEM REHABILITATION
ELECTRICAL PLANS

SCHEMATIC DIAGRAMS
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—F —— —

1. SEE SHT. 53 AND 55 FOR ADDITIONAL FISHWAY
GRADING /CONSTRUCTION INFORMATION.

2, SEE SHT. 59 FOR ADDTIOMAL WINGWALL
GRADING /CONSTRUCTION INFORMATION.

CHANNEL GRADING SCHEDU
FISHWAY BYPASS
PRIMARY | SECOMDARY OUTLET

0.050 0.040 0.075
1"-0" [ "
IV 2H:AV 15H: IV
# MATCH PLAN | MATCH PLAN 3HAV
|GRADATION
) ¥y-0° 1'-3" 1'-3"
[ 1'=3" [ [
[ 6 20/ 2 1/
D 4 112" LRV
¢ [ 1172 374 374
P
\‘ ' e, | ot TN Cl
X r{ LEAVENWORTH NATIONAL FISH HATCHERY
' R PLAN ~ 4/ INTAKE SYSTEM REMABILITATION INTAKE AND
LN %E%h@g%% . : GRADING PLAN SCREEN BUILDING
A" MHIACOBS ™ o, ™ u [ row [ vejos | FIGURE_cogy
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XVII. APPENDICES
Appendix A: Upstream Water Withdrawal

The upstream-most diversion dam on Icicle Creek is maintained and operated by the Icicle-Peshastin
Irrigation District. Surface waters are withdrawn at this location to supply the City of Leavenworth
(City), the Icicle Irrigation District, and the Peshastin Irrigation District. The Icicle Irrigation District
and Peshastin Irrigation District (District) share ownership of some canals and water rights to storage
lakes and surface waters of Icicle Creek. An agreement between the two irrigation districts governs
operations. The District and City divert Icicle Creek surface water from opposite sides of the creek, at a
diversion dam (rm 5.7) upstream of the Snow Lakes trailhead. The City has a surface water right of 3 cfs
and withdraws water year-round (Valentine pers. comm. 2001). The District holds a combined water
right to Icicle Creek flow of nearly 118 cfs. In general, the District diverts creek water from April to
October, although operations may begin as early as mid-March and last until mid-October in some years
(Teeley pers. comm. 2001 & 2002). Peak irrigation use is from June through August (Leonoff 1992).

The District's water delivery system takes water from behind the diversion dam and conveys it through a
gravity-run open canal system. The ability of fish to migrate both upstream and downstream past this
diversion dam is unknown. A rotating drum screen is located near the top-end of the irrigation canal and
provides for fish screening. The drum screen does not meet current fish screening criteria, however the
District is actively researching upgrading options. Any fish or debris encountered at the drum screen is
shunted back into Icicle Creek.

The District normally operates with natural flows in Icicle Creek. However, the District may release
supplemental water from storage lakes in the upper watershed, now a part of the Alpine Lakes
Wilderness Area. The District holds a 1929 adjudicated water right for 2,500 acre feet each on
Colchuck, Eight Mile, and Klonaqua Lakes. However, the recharge capacity of the storage lakes may
not be as large as the water rights that are assigned to them (Leonoff 1992). Additional water rights were
granted to the District for Square Lake (2,000 acre feet) and Snow Lake (600 acre feet) subsequent to
the 1929 adjudication (Leonoff 1992). The District typically begins release of water from one upper
basin lake (Colchuck, Eight Mile, Klonaqua, or Square Lake) in the beginning of August and releases
from a second lake towards the end of August. The District will rotate usage between all four lakes,
using no more than two lakes in a single year to ensure sufficient storage for the following year (Teeley
pers. comm.). Water released from these upper basin lakes is eventually diverted into the District's water
delivery system at the diversion dam or directly into their irrigation canal. Water released from the lakes
are used to satisfy the District’s water rights in Icicle Creek and the rights are not in addition to the 118
cfs water right currently held (Leonoff 1992). The District returns excess “carrying” water to the
Wenatchee River at several locations.
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