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Klamath River Reservoir Reach Habitat Assessment and Restoration Plan

 Several geography-specific Restoration Plans exist both above and below the 
Klamath Dams.

 Field tours and IFRMP process highlighted a need to assess habitat and develop a 
prioritized restoration plan in the reservoir reach.



Klamath River Reservoir Reach Habitat Assessment and Restoration Plan 

Summary

 NOAA Restoration Center funded the effort after recognizing the importance of a 
road map in the reservoir reach post dam removal for NOAA Trust resources.

 Built a partnership with NOAA, PSMFC, and TU to work on shared goals

 Collaborated with experts in the field (science panel) to vet methods and a 
Technical Advisory Committee to develop prioritization criteria, score projects and 
develop prioritized lists for habitat restoration, screening and flow restoration projects.



Geographic Scope

Iron Gate Dam to Link 

River Dam

Habitat Survey Efforts

Flow and Screening 
Assessment Efforts



Project Elements

 Temperature Assessment (refugia)- Looking for cold water areas to protect and enhance

 Habitat Assessment - Collect Baseline data and inform stresses and threats 

 Diversion Assessment - Focus on locations, volumes, screening and barriers

 Restoration Project ID - Develop list of potential projects via field surveys and LiDAR/aerial imagery 

efforts.

 Technical Advisory Committee and prioritization process 

 Final Report 



Developed Baseline Fish Habitat Layer for surveys within 
Anadromy

 This layer utilizes available information 

from known fish barriers, fish 

observations, and hydrography 

attributes to predict potential 

anadromous reaches. 

 The layer was developed using the 

NHDPlus Version 2.1 (EPA/USGS) 

hydrography (Holycross 2021). 



Aerial Imagery Surveys – Above Anadromy

AGOL and Google Earth Imagery 
(NHDPlus)

Developed online map to identify 

key features in the watershed that 

might have positive or negative 

effects on the habitat conditions

Above and within future 

anadromous reaches
-Cattle

-Crossings

-Riparian Vegetation

-Diversions

-Springs

-Recent Fire

-Beaver

-Straightened Channel



Refugia Project Locations

Installed Hobo Temperature loggers at 20 

locations

Scotch Creek (2)

Camp Creek (2)
Fall Creek Beaver Pond (1)

Copco Springs (1)
Deer Creek (1)

Long Prairie Creek (2)
Edge Creek (1)

Shovel Creek and Tribs (4)
Grouse Spring Creek

Bear Canyon Creek
Panther Canyon Creek

Mainstem Shovel Creek
Hayden Creek (1)

Rock Creek (1)
Crayfish Creek (1)

Frain Creek Spring (1)
Frain Creek (1)
Miners Creek (1)

PacifiCorp FLIR flight JC Boyle Reach



PacifiCorp FLIR flight JC Boyle Reach

E&S Environmental, NV5 Geospatial Inc (2022) found 

119 Significant Thermal Features.

Deas (2022) found 234 cfs of spring water throughout 
this reach.



Additional Cold Water Refugia
Shovel Creek

Long Prairie Creek

Fall Creek

Beaver Creek

Copco springs 

JC Boyle Springs 

(234 cfs of 13 C 

water)



Habitat Surveys

We assessed:
-Stream Flow
-Spawning Gravel
-Riparian Vegetation
-Relative Stream Gradient
-LWD Count
-Temperature
-Salmonid Presence
-Restoration Opportunities

Most of these surveys were 
completed at the reach 
level



Habitat Summary

Length LWD Gravel Canopy Cover Trout

Tributary Reaches (ft) (count) (count/mi) (ft2) (ft2/mi) (%) (present)

Camp Creek (Lower) 1083 6 29 390 1901 70 Y

Camp Creek (Upper) 3022 43 75 73 128 56 N

Crawfish Creek 981 16 86 2 11 64 N

Fall Creek 6008 98 86 108 95 61 Y

Frain Creek 564 0 0 0 0 53 N

Grouse Spring Creek 1000 8 42 0 0 76 Y

Hayden Creek 4092 76 98 0 0 41 N

Jenny Creek (Lower) 4579 46 53 87 100 49 Y

Jenny Creek (Upper) 5346 21 21 56 55 41 Y

Long Prairie Creek (E. Channel) 807 21 137 0 0 53 Y

Long Prairie Creek (W. Channel) 736 11 79 0 0 82 Y

Lower Dutch Creek 1040 0 0 0 0 27 N

Lower Edge Creek 714 0 0 0 0 43 N

Lower Scotch Creek 3760 21 29 225 316 38 Y

Miners Creek 1420 0 0 0 0 70 N

Rock Creek 4957 76 81 10 11 42 N

Shovel Creek (Lower Valley) 3824 18 25 10 14 59 Y

Shovel Creek (Upper Valley) 4627 31 35 13 15 61 Y

Shovel Creek (Canyon Reach) 6800 91 71 144 112 55 Y

Spencer Creek (R1) 2547 11 23 438 908 25 Y

Spencer Creek (R2) 1948 13 35 0 0 40 Y

Spencer Creek (R3) 1481 2 7 430 1533 22 Y

Spencer Creek (R6) 5280 18 18 12700 12700 37 Y

Spencer Creek (R7) 3191 33 55 2315 3831 28 Y

Spencer Creek (R8) 11258 113 53 8055 3778 44 Y

Spencer Creek (R9) 9171 135 78 6680 3846 26 Y

Spencer Creek (R10) 2846 124 230 1305 2421 44 Y

Spencer Creek (R11) 17427 681 206 3346 1014 33 Y

Spencer Creek (R12) 4048 171 223 4925 6424 24 Y

Spencer Creek (R13) 1555 61 207 0 0 34 Y

Spencer Creek (R15) 5757 105 96 55 50 10 Y

Spencer Creek (R16) 2463 37 79 0 0 57 Y

Spencer Creek (R17) 2015 10 26 0 0 10 Y



Geomorphic Grade Line 

Analysis in Shovel, Jenny and 

Spencer Creeks to identify 

floodplain reconnection 

projects.



Tributary Summaries



Tributary Summaries continued



Project List

 Identified 82 
potential projects 
by goal, 
reasoning, and 
specific 
description

 Developed 
prioritization 
Criteria

 Vetted Criteria 
and project list 
with TAC



Habitat Project 
Prioritization Results



Flow Restoration Results

23                   15                   106



Flow Restoration Results – 38 medium and high Projects



Screening Project Methods

 Used OR and CA water right records from OWRD and CA Water Board and on the ground 

observations

 Downstream of Keno (26) – analyzed all diversions within 400 ft of potential anadromy using all 

three criteria shown below.
 Upstream of Keno - 65 diversions were evaluated during the field/boat survey using criteria 1 and 2  

below. We did not have enough data to include category 3 for this reach. 10 were determined 

not to exist, leaving 55 to prioritize



Screening results

(downstream of Keno)

20 unscreened diversions

3 screened diversions

Fall Creek 4

Grouse Springs 
Creek 1 (Screened)

Klamath River 

Downstream of 
Keno 8

Shovel Creek 2 (both screened)

Spencer Creek 
(and tributaries) 8



Screening results

(upstream of Keno)

50 unscreened diversions

5 screened diversions



Keno 

Impoundment 
Reach Top 15 List

Project 
Number

Volume 
(cfs) Priority Tier Screened Project Description

KENO-05 1903 High no

Lost River Diversion Ditch, open canal at river, radial gates on 

canal 0.65 miles from river, can flow both directions, used year 
round

KENO-41 1102.6 High no Ady Canal, open canal at river, canal size limits flow to 350cfs

KENO-39 710.1 High no

North Canal, open canal at river, fence to keep boats out, used 
year round

KENO-43 545.02 High no

Klamath Straits Drain, open canal at river, only drains and does 
not divert from Klamath River

KENO-18 56.64 High no open canal at river

KENO-29 32.43 High no 24" headgate

KENO-13 31.15 High yes

2 options, pump or headgate. Pump has conveyor belt  screen, 

headgate is unscreened. When pump doesn't  work (at certain 
river levels), headgate is used (according to ODFW). Miller Island 

#1

KENO-12 20.4 High no pump, industrial intake with debris screen

KENO-45 15.18 High no 24" headgate

KENO-14 14.81 High unknown
Unclear if/how diversion functions. Heavily vegetated open 

canal at river

KENO-42 14.72 High no

2, 24" headgates and one pump house, all unscreened. Unclear 
which is diversion and which is drain

KENO-49 14.07 High no open canal at river

KENO-51 13.33 High no 24" headgate

KENO-53 13.33 High no 24" headgate and pump

KENO-36 12.74 High yes vert ical panel screen on canal at river



Some Caveats regarding our Methods

 Diversion rates in the fish screening data layers are based on paper water rights, are 
approximate and likely do not reflect actual diversion rates. 

 Diversion rates are sometimes maximum rates for a group of diversions, which means 
that there would not be the listed rate coming out of each diversion simultaneously. 

 Other factors that could potentially influence fish entrainment such as microhabitat
conditions at the POD, season and timing of diversion, or diversion infrastructure 
configuration were outside the scope of this project and were not analyzed.  

 The time and cost associated with assessing every diversion in this reach and its 
potential entrainment risk is not feasible at this time and should not preclude moving 
forward with screening diversions while continuing to prioritize other diversions in the 
basin.



Current Status and Next Steps

 We released the plan in December 
2022. https://k3rp-
psmfc.hub.arcgis.com/

 Start working on 82 habitat projects, 
70 potential screening projects and 
38 potential flow restoration projects.

 Continue collecting temperature 
data through at least 2023

 Outreach to irrigation discricts,water 
users, landowners, practitioners, 
stakeholders.

https://k3rp-psmfc.hub.arcgis.com/
https://k3rp-psmfc.hub.arcgis.com/


Current Outreach Efforts to implement Restoration/Screening 

 27 groups interested in implementing this plan are meeting every 2-3 months to 
coordinate efforts and let the community know where they intend to work.

 The group met twice so far – Next meeting on May 2 from 1-3pm

NOAA Trout Unlimited

BOR Caltrout

BLM RES

USFWS Klamath River Renewal Corporation

CDFW Ducks Unlimited

ODFW Mid Klamath Watershed Council

Klamath Soil and Water Conservation District Klamath Watershed Partnership

Family Water Alliance Ridges to Riffles

Keno Irrigation District Shasta Indian Nation

Klamath Water Users Association Karuk Tribe

Klamath Drainage District Klamath Tribes

Klamath Irrigation District Yurok Tribe

Green Diamond Modoc Nation

PacifiCorp



Questions???

bob.pagliuco@noaa.gov

nell.scott@tu.org

https://k3rp-psmfc.hub.arcgis.com/

mailto:bob.pagliuco@noaa.gov
mailto:nell.scott@tu.org
https://k3rp-psmfc.hub.arcgis.com/
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