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October 16, 2025

Brandi Neider, Project Manager — Stream and Riparian Coordinator
Lake County Umbrella Watershed Council

PO Box 848

Lakeview, Oregon 97630

Submitted via email: bneider@lakecountywsc.com

Re: Starveout Diversion Screening Project — Status Memorandum
Dear Brandi:

Thank you for retaining SWCA Environmental Consultants, Inc. to assist the Lake County Umbrella Watershed
Council (LCUWC), the Adel Water Improvement District (AWID), and the Warner Basin Aquatic Habitat
Partnership (WBAHP) with a fish screen design for the Starveout Diversion on Deep Creek near Adel, Oregon.
The following memo summarizes our work completed to date and the remaining work that will be necessary to
reach the goal of a 90% design for the Starveout Diversion fish screen.

INTRODUCTION

The Starveout Diversion was built following the excavation of the Deep Creek reclamation channel in the early
1900s. The reclamation channel was developed to bypass streamflow around the historical Crump Lake lakebed
which now provides pasture ground for private ranches. Based on similar irrigation diversions in other areas of
Lake County, the east diversion weir was likely built to stabilize the channel and provide irrigation water to the
floodplain pasture. The west diversion weir was installed after the 1964 flood when a headcut progressed up the
floodplain and threatened the stability of the diversion. The west takeout is a 36-inch culvert with a headgate that
delivers irrigation water to the remnant reclamation channel that parallels Deep Creek. The east takeout is a 60-
inch culvert with a headgate that delivers irrigation water to a broad channel network that includes natural channel
segments and excavated ditches.

The interaction of irrigation infrastructure and the spawning migration corridor is problematic for Warner
Sucker and was largely the reason for the species listing by the USFWS in 1985. Irrigation season
begins April 1 and ends July 1, which also corresponds with the Warner Sucker spawning migration
window. Water rights associated with the lower Deep Creek diversions have priority dates in the late
1800s. Therefore, the spawning migration corridor has been affected for over 100 years.

The goal of the project is to develop a fish screen solution for the Starveout Diversion that meets ODFW
fish screening criteria and that is approved by AWID and WBAHP. Restoring the connection and
preventing fish entrapment between stream and lake environments also increases system resiliency and
increases the long-term potential for fish species persistence.

EXISTING SITE CONDITIONS

The Starveout Diversion is located on the east side of Deep Creek, and delivers water to irrigated pastures east
and north of the diversion (Figure 1). River Design Group, Inc. (RDG) completed the Starveout Diversion Fish
Passage Project in 2020. The fish passage project included building two roughened channels at the existing
diversion weir locations. The roughened channels are designed to provide fish passage for Warner Sucker,
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Warner Lakes Redband Trout, and other native fish species that inhabit Deep Creek. The eastern roughened
channel crest was set at an elevation of 4,493.0 ft, the western roughened channel crest was set at an elevation of
4,494.0 ft. The elevation of the eastern crest approximated the top of board elevation for the former diversion weir
at the same location. The western crest was set higher than the eastern crest so that more water would flow
adjacent to the Starveout Diversion intake and the eastern roughened channel was also the preferred route for fish
passage given that the channel thread is the primary Deep Creek channel.

A concrete sluiceway was added to the eastern boundary of the eastern roughened channel at the time of the
2020 construction project. The sluiceway has an inlet elevation of 4,489.0 ft and the structure is adapted with steel
channels that allow for installing board in the sluiceway to control flow conveyance. The water users are able to
add boards to the sluiceway to raise the Deep Creek water surface elevation to provide fish passage and hydraulic
head for the diversion, or remove boards to facilitate sediment evacuation from Deep Creek in the vicinity of the
Starveout Diversion intake. The water users typically remove boards in advance of higher flood events to increase
flow conveyance and sediment transport capacity, and install the boards in advance of the fish passage window so
water flows over the roughened channels to meet fish passage goals. We do not anticipate Warner Suckers can
pass upstream through the sluiceway given the sluiceway length and elevated water velocities.

A gravel maintenance ramp was also constructed during the 2020 project. The maintenance ramp is located
upstream and adjacent to the Starveout Diversion intake. The ramp provides equipment access in the event the
water users would like to mechanically remove sediment or debris from the intake area.

The existing intake is a three-sided concrete vault fronted with steel trash rack. A 6 ft diameter headgate located at
the back of the concrete vault controls flow into a 6 ft diameter corrugated metal pipe (CMP) that spans the gravel
access road before the pipe outlets into the Starveout Diversion canal. The CMP emerges from a timber headwall
that retains the road fill. The road also serves as an earthen embankment that separates Deep Creek from the
irrigated pasture located east of the road/embankment.

The Starveout Diversion irrigation canal is an excavated open channel that has a secondary diversion weir
approximately 475 ft downstream from the CMP outlet. The secondary diversion weir is managed by the water
users to flood irrigate pasture ground to the east and north. When water users request irrigation water, the
irrigation manager will install boards in the secondary diversion weir and open the Starveout Diversion headgate.
The inflow will increase in stage until the water level is sufficient to enter the two risers and an open channel that
deliver water to the irrigated pastures. Once the pasture water needs have been satisfied, the headgate will be
closed and the boards removed from the secondary diversion weir to send water north to flood irrigate more distant
pastures. Once water needs are satisfied, the Starveout Diversion headgate is closed. This process occurs
multiple times over the irrigation season with the frequency dependent on climatic conditions, water availability,
and water user needs. From our monitoring, this cycle seems to occur five to ten times over one irrigation season.

DEEP CREEK AND STARVEOUT DITCH HYDROLOGY

Deep Creek’s hydrology is variable, influenced by the winter snowpack, rain-on-snow events, and dry summer
conditions. Peak floods are typically associated with rain on mid and higher elevation snowpack. Above average
runoff years typically have beneficial snowpack, cool and wet springs, and moderate climatic conditions. Below
average years are typified by poor snowpack, and the early onset of warm and dry conditions. NOAA-Northwest
River Forecast Center’s weather station at Dismal Swamp (DMLC1, elevation 7,000 ft) is used by water users to
track the snow-water equivalent as a predictor of future runoff. The Oregon Water Resources Department’s Deep
Creek stream gage (#10371500) is located upstream of the primary Deep Creek diversions.
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Figure 1. Deep Creek and the Starveout Diversion project area.
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The Starveout Diversion is the fifth-most downstream diversion on lower Deep Creek (i.e., downstream from Deep
Creek Falls). The Deep Creek — Town Diversion, the largest of the preceding diversions, is located approximately
1.6 miles upstream from the Starveout Diversion. Peak diversion flows on the Town Diversion are approximately
150 cfs, and when streamflow at the Deep Creek gage is less than 100 cfs, nearly all of the flow is diverted by the
Town Diversion. Groundwater upwelling between the Town Diversion and the Starveout Diversion maintains
channel inundation in the reach.

Figure 2 includes the Deep Creek hydrograph for mid-April through the end of June for 2022, 2024, and 2025.
Seasonal precipitation was 50-70% of normal in 2022 and followed the severe drought of 2021. Seasonal
precipitation was 70-90% of normal in 2024, and 110-130% of normal in 2025. In short, 2022 was a poor water
year while 2024 and 2025 were slightly below and above normal, respectively.

Deep Creek Flow Hydrograph at OWRD Deep Creek Gage - Irrigation Season 2022, 2024 and 2025
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Figure 2. Deep Creek hydrographs for 2022, 2024, and 2025 based on the OWRD gage upstream from Starveout Diversion.

RDG-SWCA has maintained water level logger sensors in Deep Creek and in the Starveout Diversion canal since
2019. We evaluated the stage in Deep Creek and the Starveout Diversion canal to assess water surface elevations
and how elevations change with declining streamflow and diversion management. Figure 3 shows the water
surface elevations in Deep Creek near the diversion intake for the same years shown in Figure 2.

In the normal water years of 2024 and 2025, water levels in Deep Creek exceed the roughened channel crest
elevations by two to three feet and water surface elevations eclipsed 4,495.0 ft until early June. In 2022, low
stream flows are apparent in the stage data. Water surface elevations were more sensitive to the diversion
operation and water surface elevations remained below 4,495 ft for much of the irrigation season. The tail of the
irrigation season in each of the three years exhibits different irrigation management. In 2022, it appears the last
irrigation withdrawal took place June 8-12" when the headgate was closed and the creek level rose. In 2024, the
last irrigation withdrawal too place from June 4-12"" when the headgate was closed and the creek level
rebounded to about 4,493.5 ft. In 2025, the headgate appears to have been opened around June 9t and left
open through the end of June as suggested by the lower water surface elevation of approximately 4,491.4 ft. As
Deep Creek streamflow declines, the headgate has an increasing influence on the Deep Creek stage.
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Deep Creek Stage Hydrograph at Starveout Diversion Intake - Irrigation Season 2022, 2024 and 2025

4497

4496 1

4495

4494

4493

4492

Water Surface Elevation (ft)

4491

4490
4/14 421 4/28 s/s 5/12 5/19 5/26 6/2 6/9 6/16 6/23 6/30
Date

Figure 3. Deep Creek stage hydrographs for 2022, 2024, and 2025 for Deep Creek at the Starveout Diversion intake.

DIVERSION MANAGEMENT

The AWID irrigation manager tracked headgate management during the 2024 irrigation season while we had water
level loggers installed in both Deep Creek and the Starveout Diversion canal. The manager’s notes and the water
surface elevation data allowed us to better understand how the headgate and secondary diversion weir are
managed, and how the management affects water surface elevations and water delivery (Figure 4). When boards
are in the secondary diversion and the headgate is opened, the channel and near floodplain between the headgate
and the secondary diversion weir form a secondary reservoir. The elevation of the secondary reservoir is important
for supplying water via the three laterals to the irrigated pasture east of the Starveout Diversion canal. The volume
of water stored behind the secondary diversion weir is important for delivering a head of water to the irrigated
pastures north of the secondary diversion weir (i.e., north and east of the Highway 140 crossing). The maximum
board elevation of 4,494.5 ft is higher than the crest elevations of the roughened channels on Deep Creek.

We calculated the storage capacity of the secondary reservoir based on observed water surface elevations
recorded by the water level logger and our surveyed topography of the secondary reservoir area. We then
assessed the drawdown rate of the secondary reservoir based on the observed water surface elevation changes
recorded during the 2024 irrigation season. This information is important for understanding how quickly the
secondary reservoir can both be drained and refilled. We were able to estimate the flow rate out of and into the
secondary reservoir according to the following equation.

Q (flow) = AV (change in volume) + AT (change in time)

We assessed change in storage over three time intervals: 15 min, 30 min, and 60 min. The maximum estimated
drop in storage over each of the time intervals are reported Table 1. Figure 5 includes an example drawdown from
April 15, 2024. In summary, over a 15-minute period the change in secondary reservoir volume equated to a
maximum outflow rate of 31 cfs. Extending to a 30-minute period, the reservoir drawdown maximum flow rate was
29 cfs. Over 60 minutes, the reservoir had a maximum drawdown rate of 20 cfs. The longer the time period, the
lower the maximum drawdown discharge as the storage volume and hydraulic head decrease. Based on these
data, when the headgate is closed and the boards are then removed, the maximum drawdown rate is 31 cfs.
Instantaneous drawdown rates at the beginning of the drawdown are higher, but peak drawdown rates quickly
change as the secondary reservoir drains.

The maximum inflow rate when the Secondary Reservoir is at base water surface elevation, boards are in place in
the Secondary Diversion Weir, and the Starveout Diversion headgate is opened, is estimated to be 48 cfs over a
15-minute time interval (see Table 1). Like the drawdown condition, instantaneous filling rates are higher but are
short-lived.
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Deep Creek Hydrograph and Stage at the Starveout Diversion Intake - 2024 Irrigation Season
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Figure 4. Deep Creek stage hydrograph and flow at the Deep Creek gage during the 2024 irrigation season (above), and the Starveout Diversion canal stage and management
notes (below). Water surface elevation peaks represent periods when boards are placed in the secondary diversion and the secondary reservoir water surface elevation
increases to supply water to the three laterals. Minimal water surface elevations are associated with secondary reservoir drawdown and headgate closure.
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diversion management in 2024 and we were able to apply that understanding to changes in Deep Creek and
Starveout Diversion canal stages for the 2022 and 2025 irrigation periods. AWID uses the Starveout Diversion
headgate and a secondary stoplog diversion on the canal to manage water levels to supply water to the three
laterals between the headgate and secondary diversion, and to deliver water to irrigated pastures north of the
secondary diversion. Based on the observed drawdown rates, we estimated maximum outflow and inflow rates
over 15-minute, 30-minute, and 1-hour periods. These maximum rates were used to assess fish screen
alternatives.

We evaluated a vertical panel and cone screen, with options to locate the screen in the Starveout Diversion
canal and in Deep Creek. After discussions with the water users and project partners, we chose to proceed
with further developing cone screen alternatives located in Deep Creek. We developed three alternatives
focused on a 14 ft diameter cone screen manufactured by ISI Intake Screens. Alternative #1 would retrofit the
existing intake structure, Alternative #2 would replace the intake structure, and Alternative #3 would replace
and relocate the intake structure to be closer to the existing sluiceway.

Sincerely,

vy /7 7 e —

/{i:7 /éf/ééi’”‘/lé Ci:;zgifi (~f46%FiJE446A_.
Troy Brandt, FP-C Liam Christman, EIT

Project Manager/Senior Fisheries Biologist Project Engineer

(503) 307-8367 | Troy.Brandt@swca.com Liam.Christman@swca.com
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