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Meeting Guidelines 

•Listen first

•Share the airtime

•Allow speakers to finish

•Respect agenda topics and times 

• This meeting is not being recorded. 



Outline
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• TOP Operations Changes, Feb 14

• Concepts for improving ESA compliance

• Monitoring Information

• Current Forecasts and Reclamation Interpretation

• Temporary Operating Procedures

• Schedule for Input and Action

• Supplemental Information



TOP Operations Changes, Feb 14
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• February 13 – NMFS, FWS and Reclamation finalized a coordination plan for Winter/Spring 2023 
Klamath Project Operations. (See https://www.usbr.gov/mp/kbao/ )  

• Balance of risks based on real time hydrologic conditions, minimizing some of the short-term 
impacts based on conditions of redds and as hydrology requires it.  

• Initial reduction in NMFS BiOp-required minimum flows by 11% started on February 14, additional 
adjustments possible based on monitoring and hydrology

• Conserved water in UKL will only be used for ESA purposes.

• Continued adaptive management with weekly technical input, continued monitoring of changes 
from the initial trim, future increase or decrease depending on impacts to redds and forecasts.  

• Longer term – work with agency experts and stakeholders to better understand forecasting tools
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Diversion reduction strategies

1. Halt out-of-basin diversions to the Rogue River basin
IN PROGRESS - Data posted to KBAO website, Workshop being scheduled for technical questions

2. Halt diversions from the Keno Impoundment
COMPLETED – Action taken per TOP to halt diversions at Ady Canal for refuges, gate closed on (02/16/2023@1300)

Supply augmentation strategies

3. Initiate out-of-basin diversions into Klamath River from Lost River
COMPLETED – Not available as a discretionary action to Reclamation

4. Consider planning for a lower volume pulse/flushing flow from Upper Klamath Lake
COMPLETED – Plans for pulse flow will be limited to supply available

5. Consider use of Klamath Drainage District drainage supplies
COMPLETED – Reclamation and USFWS are working with KDD to understand plans for said supplies

Operation modification strategies

5. Borrow or exchange water with KRRC (former PacifiCorp reservoirs)
COMPLETED – KRRC and States have told Reclamation that supply flexibility is not available this year

6. Reduce Link River Dam outflows to make better use of storm events
COMPLETED – Reclamation has made all preparations to maximize inflow from any future storms

7. Establish higher end-of-season elevation requirements for Upper Klamath Lake
IN PROGRESS – Reclamation is evaluating the effect of ESA requirements on 2023 Project supplies

Concepts for Improving ESA Compliance



Monitoring Information
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Precipitation To-Date Compared with Normal
February 15, 2023

https://www.cnrfc.noaa.gov/precipForecast.php?cwa=MFR&imgNum=1&mobile=0
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6-Day Precipitation Forecast – California Nevada River 
Forecast Center

https://www.cnrfc.noaa.gov/precipForecast.php?cwa=MFR&imgNum=1&mobile=0
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March/Seasonal Monthly Weather Outlook

11 https://www.cpc.ncep.noaa.gov/products/predictions/long_range/seasonal.php?lead=1



NRCS Upper Klamath Basin Snow Water Equivalent (SWE)
Water Year 2023 & Last 3 Water Years

12 https://www.nrcs.usda.gov/Internet/WCIS/AWS_PLOTS/basinCharts/POR/WTEQ/assocHUC6/180102_Klamath.html

2020

2022
2021

Statistical shading breaks at the 10th, 30th, 50th, 70th, and 90th percentiles

2023



NRCS Upper Klamath Basin Snow Water Equivalent (SWE)
Water Year 2023 & Last 3 Water Years

13 https://www.nrcs.usda.gov/Internet/WCIS/AWS_PLOTS/basinCharts/POR/PREC/assocHUC6/180102_Klamath.html

2020

2022

2021

Statistical shading breaks at the 10th, 30th, 50th, 70th, and 90th percentiles

2023
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Klamath Falls Area - Monthly Precipitation Normals and WY2023 Monthly Precipitation
Median UKL Net Inflow and WY2023-to-date UKL Net Inflow

Feb 16 0.05"/0.59" normal = 8%



UKL Water Surface Elevation
Water Year 2023 & Period-of-Record-to-Date
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WY2022/2023 UKL water surface elevation observational data are provisional 



Williamson River is a Strong Indicator of Net Inflow at UKL 

16 WY2022/2023 data are provisional and subject to revision



Redd Survey Locations
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Long-Term Upper Klamath Lake Inflow 
and Operations Forecasts
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NRCS Klamath River Basin Water Supply Forecast
Last Three Water Years – March-September



UKL Water Surface Elevation – NRCS mid-February Klamath 
River Basin (KRB) Water Supply Forecast (WSF)
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Projections, including WY2023 target elevations and surface elevation trajectories, are provisional and subject to revision 

based on future water supply forecasts, hydrologic conditions, and operational decisions

NRCS mid-February KRB WSF UKLNI forecast volumes at 30%, 50%, 70% and 90% probability of exceedance (POE) levels 

used in ensemble

WY2023 observed UKL water surface elevation data are provisional 
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CNRFC Klamath River Basin Water Supply Forecast
Last Three Water Years – March-September



UKL Water Surface Elevation – CNRFC Upper Klamath Lake 
Net Inflow (UKLNI) Forecast
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Projections, including WY2023 target elevations and surface elevation trajectories, are provisional and subject to 

revision based on future water supply forecasts, hydrologic conditions, and operational decisions

CNRFC UKL monthly probability net inflow forecast volumes at 25%, 50%, 75% and 90% probability of exceedance 

(POE) levels used in ensemble

Ag diversions switched off through May for 75% and 90% POE scenarios; LKNWR deliveries switched off through 
Feb for 75% and 90% POE scenarios

Surface flushing flow switched off if simulated Apr 1 elevation is below 4142.00’



January 2023 Accumulated Net Inflow Forecast
CNRFC & NRCS
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Upper Klamath Lake Net Inflow vs 2023 February 1 
Forecasts
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Volume needed to 
achieve 4,142.0’ in 
UKL as of 2/15/23

102.5 TAF

54 TAF for full IGD Min Flows

Future UKL Inflow 
through 4/1 = ?

44 TAF for 89% IGD Min Flows

54 + 102.5 = 156.5 TAF

26 TAF/wk on avg. needed

44 + 102.5 = 146.5 TAF

24 TAF/wk on avg. needed

Mass Balance – Today through April 1, 2023

NRCS 50% 6-wk avg – 38 TAF/wkCNRFC 50% 6-wk avg – 24 TAF/wk

NRCS 75% 6-wk avg – 33 TAF/wkCNRFC 75% 6-wk avg – 20 TAF/wk

KBAO Scenario – 19 TAF/wk

CNRFC 90% 6-wk avg – 19 TAF/wk NRCS 90% 6-wk avg – 23 TAF/wk
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Williamson River - CNRFC Forecast

• Williamson River average percent contribution to total UKL net inflow for Jan-Mar (POR WYs: 

1981-2022) ≈ 50% (ranges between 42% and 62%)
• Williamson River flow projections at the given CNRFC exceedance level UKL net inflow 

forecast start February 16 and end April 1

CNRFC 50% 6-wk avg – 24 TAF/wk

CNRFC 75% 6-wk avg – 20 TAF/wk

CNRFC 90% 6-wk avg – 19 TAF/wk
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Williamson River - NRCS

• Williamson River average percent contribution to total UKL net inflow for Jan-Mar (POR WYs: 

1981-2022) ≈ 50% (ranges between 42% and 62%)
• Williamson River flow projections at the given NRCS exceedance level UKL net inflow 

forecast start February 16 and end April 1

NRCS 50% 6-wk avg – 38 TAF/wk

NRCS 75% 6-wk avg – 33 TAF/wk

NRCS 90% 6-wk avg – 23 TAF/wk



Assumptions, Model Input, Basis of Planning

28

• January 1 – March 31 UKL net inflow volume ≈ 245 TAF
• Jan 1 - Feb 15 ≈ 127.4 TAF

• January 1 – April 31 UKL KIG accretion volume ≈ 101 TAF

• January 1 – March 31 Lake Ewauna accretion volume ≈ 2 TAF

• LKNWR deliveries switched off from February 11 through February

• Project diversions switched off until May

• Analysis of analog year trends that includes but is not limited to the 
following WYs:
• WYs 2022, 2021, 2020, 2018, 2010, 2009, 2005, 2004, 1991, 1981



Temporary Operation Procedures
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Reclamation Assessment
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• Reclamation intends to balance risk between the ESA requirements by 
planning for a net inflow to UKL of approximately 245 TAF between Jan 1 
and Apr 1.

• Consistent with the NMFS-USFWS-Reclamation agreement, Reclamation 
will take the following actions under the TOP
• Beginning Wednesday 2/15, flows at Iron Gate Dam will be reduced 11% below 

minimum flow rates in the NMFS Biological Opinion

• Monitoring (ongoing) will establish the number of known redds that are dewatered by 
the 11% reduction 

• If monitoring shows that three or fewer of the known redds are dewatered, an 
additional 5% reduction will be implemented (for a total reduction of 16%)

• Reclamation will continue weekly adaptive management measures to adjust to 
information on hydrologic and biological conditions, as it becomes available



UKL Water Surface Elevation – TOP
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Projections, including WY2023 target elevations and surface elevation trajectories, are provisional and subject to 

revision based on future water supply forecasts, hydrologic conditions, and operational decisions

WY2023 observed UKL water surface elevation data are provisional



UKL Water Surface Elevation – TOP (Surface Flushing Flow)
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Projections, including WY2023 target elevations and surface elevation trajectories, are provisional and subject to 

revision based on future water supply forecasts, hydrologic conditions, and operational decisions

WY2023 observed UKL water surface elevation data are provisional



Iron Gate Dam Releases – TOP
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Surface flushing flow Day 1 flow rate = 4500 CFS across each trigger date; each iteration follows BiOp-

required rampdown rates following flushing flow event

Projections, including IGD releases, are provisional and subject to revision based on future water supply 

forecasts, hydrologic conditions, and operational decisions

WY2023 observed IGD release data are provisional 



Proposed Schedule
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Jan 26 – Finalization of Temporary Operating Procedures

Feb 01 – Nation to Nation meeting convened

Feb 08 – Nation to Nation meeting with the Department of the Interior

Feb 15 – Flows reduced by 11% at IGD

Thru Apr 1 – continue monitoring redds, weekly FASTA to discuss and 
adjust the TOP, to achieve and remain above 4,142.00 ft. on UKL in 
April and May



Technical Input Requests
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Reclamation is seeking input on the following technical topics:

• The stated objective of exceeding 4,142.00 feet in Upper Klamath Lake 
by April 1, as a means of balancing risks to all ESA species

• The assessment of what the likely conditions on April 1 will be, based 
on available information

• The timing and magnitude of reductions to minimum flows that would 
minimize risks to salmon, as it relates to attaining 4,142.00 in 
Upper Klamath Lake by April 1
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• Please submit comments, to Courtney Mathews, 
cmathews@usbr.gov

• Updates and materials can be found at
www.usbr.gov/mp/kbao

Technical Input



Supplemental Information
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NRCS Upper Klamath Basin 
Snow/Precipitation Report - WY2023



United States Drought Monitor – West Region

https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?OR40

February 09, 2023 February 08, 2022

Improved, Currently “D2 - Severe”



Klamath Falls Airport Met Station – National Weather 
Service

https://www.weather.gov/wrh/climate?wfo=MFR
41



UKL Net Inflow Water - Year 2023 & Nearest Neighboring 
Water Years for Net Inflows to-Date
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WY2022/2023 data are provisional and subject to revision

Total Precip is somewhat below normal but
Inflow has remained well outside of the 
Historical standard deviation. Our hypothesis
for why is related to dry conditions that have 
intercepted and retain moisture, as evidenced 
in baseflow levels into UKL (See upcoming 
slide on Williamson River).

While not intended to be a forecast, it is 
often helpful to recall what happened in 
years that had equivalent volumes of inflow 
at this point in the year.



Upper Klamath Lake Net Inflow

43 https://www.cpc.ncep.noaa.gov/products/predictions/long_range/seasonal.php?lead=1



Williamson River is a Strong Indicator of Net Inflow at UKL 

44 WY2022/2023 data are provisional and subject to revision

10 TAF/wk

15 TAF/wk

20 TAF/wk

30 TAF/wk

35 TAF/wk, NET inflow to UKL

NRCS 50% 6-wk avg – 36 TAF

CNRFC 50% 6-wk avg – 24 TAF

NRCS 75% 6-wk avg – 31 TAF

CNRFC 75% 6-wk avg – 21 TAF

KBAO Scenario – 19 TAF
CNRFC 90% 6-wk avg – 18 TAF



Klamath Basin AgriMet – USBR
Water Year (WY) 2023

https://www.usbr.gov/lc/region/g4000/riverops/_HdbDataViewer.html?query=svr=kbohdb&sdi=200586%2C200522%2C200542%2C200553&tstp=DY&t1=2022-10-01T00:00&t2=2023-09-
30T00:00&table=R&mrid=0&format=json



NRCS Klamath River Basin (KRB) HUC-6 SWE 
WY2023

https://www.nrcs.usda.gov/wps/portal/wcc/home/quicklinks/imap



NRCS Upper Klamath Basin (UKB) HUC-8 SWE
WY2023

https://www.nrcs.usda.gov/wps/portal/wcc/home/quicklinks/imap



Klamath Falls Weather Forecast - NWS
16 February 2022



NRCS Upper Klamath Basin Snow Water Equivalent (SWE)
Water Year 2023 & Nearest Neighboring Water Years for Net 
Inflow-to-date

49 https://www.nrcs.usda.gov/Internet/WCIS/AWS_PLOTS/basinCharts/POR/WTEQ/assocHUC6/180102_Klamath.html

1991
2022

2014

1994

Statistical shading breaks at the 10th, 30th, 50th, 70th, and 90th percentiles



Upper Klamath Basin Precipitation - NRCS
Water Year 2023 & Nearest Neighboring Water Years for Net 
Inflows to-Date

https://www.nrcs.usda.gov/Internet/WCIS/AWS_PLOTS/basinCharts/POR/PREC/assocHUC6/180102_Klamath.html50

Statistical shading breaks at the 10th, 30th, 50th, 70th, and 90th percentiles

1991
2022

1994

2014



Klamath Falls Weather Forecast - NWS
16 February 2022

https://forecast.weather.gov/MapClick.php?lat=42.2292&lon=-121.7842#.YbtneahKjIU



Orleans Weather Forecast - NWS
16 February 2022



Orleans Weather Forecast - NWS
16 February 2022



6-10 Day Weather Outlook



8-14 Day Weather Outlook



Seasonal Climate Forecast - ODA
Feb 2023 – Apr 2023

Large monthly temperature variations likely, but those may “balance out” over the 3-
month period. Heightened chances for a cold outbreak in February, which would skew 

temperatures colder than those shown. Near or slightly above-average precipitation



United States Drought Monitor - Oregon

https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?OR

February 15,2022



U.S. Monthly Drought Outlook - February 
2023

Next Seasonal Outlook issuance date: February 28, 2023, at 3:00pm EDT

https://www.cpc.ncep.noaa.gov/products/expert_assessment/sdo_summary.php



U.S. Seasonal Drought Outlook 
February 1– April 30, 2023

Next Seasonal Outlook issuance date: March 16, 2023, at 8:30am EDT

https://www.cpc.ncep.noaa.gov/products/expert_assessment/sdo_summary.php



Sprague River - USGS 11501000
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Williamson River - USGS 11502500
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Wood River – USGS 11504115 
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Williamson River Forecast – CNRFC 10-Day 
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Williamson River Forecast – CNRFC WY2023
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UKL Cumulative Net Inflow
WY2023 & Period-of-Record (POR)-to-Date

WY2022/2023 data are provisional and subject to revision

% of POR median = 80%

% of POR average = 72%

POR median



UKL Cumulative Net Inflow
WY2023 and POR-to-date

WY2022/2023 data are provisional and subject to revision



Observed UKL Net Inflow
February 9 – February 15

Date

Observed UKL 

Net Inflow 

(CFS)

Observed 

Percentile**

2/9/2023 1438 9%

2/10/2023 589 Min

2/11/2023 1417 14%

2/12/2023 900 Min

2/13/2023 -2013 Min

2/14/2023 3498 91%

2/15/2023 1311 11%

Average 1020*

*Above date range: 2nd historical percentile (98% exceedance) 7-day daily average = 1059 CFS

**POR: WYs 1981-2021

Data are provisional and subject to revision



UKL Water Surface Elevation
February 2– Present Day
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Upper Klamath Lake (UKL) Net Inflow Forecast 
– CNRFC 10-Day
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Upper Klamath Lake (UKL) Net Inflow Forecast –
CNRFC WY2023
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NRCS Jan 1 Klamath River Basin (KRB) Water 
Supply Forecast (WSF)
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NRCS Jan Mid-Month KRB WSF
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The net outcome remains, overall, a current best-estimate prediction of significantly above-normal 

spring-summer streamflow volumes reflecting a generally well above-normal mountain snowpack, with 
some basin-to-basin variability.  Please note, however, that early-season forecasts like this January 15 

prediction have comparatively low skill, as much of the winter-spring snowpack accumulation, the main 

source of prediction skill in operational WSF models, has yet to occur.  This forecast uncertainty is 
reflected in the comparatively wide prediction intervals (given as the stated 10%, 30%, 70%, and 90% 

exceedance flows in the attached file) around the best estimate.  Forecast product users should bear 
those uncertainty estimates in mind when interpreting the WSFs and using them for water resource 

decision-making.



NRCS Feb 1 Klamath River Basin (KRB) Water 
Supply Forecast (WSF)
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NRCS Feb Mid-Month KRB WSF

74

Observational data on mountain snowpack is the primary source of seasonal WSF skill in the Klamath region. Current snowpack 
conditions are generally near-normal to slightly above-normal in the basin overall, with localized strongly below- and above-normal SWE 
at some sites. SWE conditions reflect, to first order, a combination of precipitation and temperature effects. Overall, the water year to 
date has been somewhat drier than normal to somewhat wetter than normal, depending on location within the basin. Antecedent 
streamflow, which is currently near- to slightly below-normal, is also used as a predictor variate at some forecast locations, serving as an 
index of soil moisture and other internal watershed storages. Direct observational soil moisture data in the basin is sparse and current 
values show very strong spatial variability, with individual stations reporting strongly above -normal, strongly below-normal, and near-
normal conditions at 8” depth. Overall, conditions have not changed greatly since the February 1 forecast, but the last two weeks have 
been relatively dry, leading to moderate declines in the Klamath volume forecasts, which generally remain near-normal.



Link River Dam- USGS 11507500



Keno Dam – USGS 11509500



Iron Gate Dam – USGS 11516530



Shasta River – USGS 11517500



Scott River – USGS 11519500



Klamath River – USGS 11520500



Indian Creek – USGS 11521500
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Salmon River – USGS 11522500



Klamath River – USGS 11523000



Trinity River at Lewiston – USGS 11525500



Klamath River – USGS 11530500



UKL Surface Elevation
Nearest Neighboring Water Years for Net Inflows to-Date
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Klamath Falls Airport Precip
Feb 2014 = 2.34”

Mar 2014 = 1.94”

Feb 1991 = 0.71”

Mar 1991 = 2.17”

Feb-to-date 2023 = 0.05”



UKL Water Surface Elevation – TOP
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Projections, including WY2023 target elevations and surface elevation trajectories, are provisional and subject to 

revision based on future water supply forecasts, hydrologic conditions, and operational decisions

WY2023 observed UKL water surface elevation data are provisional

% IGD 

Reduction

Projected 

Apr 1 UKL 

elev (FT)

Retained 

UKL 

Storage 

(TAF)

Average IGD 

Release, MDF 

(CFS)

SFF, Day 1 

magnitude 

(CFS)

SFF, Day 2/3 

magnitude 

(CFS)

0 4141.72 0 BiOp NA NA

11 4141.90 9.7 876



Estimated River Habitat Spawning Reductions – 950 cfs
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Based on Response to Reclamation Request for Technical Assistance from USFWS



Estimated River Habitat Rearing Reductions – 950 cfs
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Based on Response to Reclamation Request for Technical Assistance from USFWS



Estimated River Habitat Rearing Reductions – 1000 cfs
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Based on Response to Reclamation Request for Technical Assistance from USFWS



2022 NRCS vs. KBAO estimates of UKL inflow
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Clear Lake Reservoir – USBR



Gerber Reservoir – USBR



Scott and Shasta River Juvenile Salmonid 
Outmigration Monitoring


