
This is a list of responses to all Advisory Committee questions. 

Introduction 

The Big Wood River Groundwater Management Plan Advisory Committee (Advisory Committee) 
referred twelve questions to the BWRGWMA Technical Working Group (TWG) for technical 
review.  The following are the TWG responses to the questions.  Members of the TWG are 
currently working cooperatively to answer the remaining questions. 

 
Questions and Responses 

The TWG has addressed the following questions: 

• Advisory Committee request #6: Reduce baseline management requirements in good 
water years.  

o Technical Working Group Response #6: Analysis of historical streamflows at the 
Hailey gage and Little Wood River priority cuts showed that 1884 priority date 
water rights are generally satisfied when April – September flow at the gage 
exceeds 240 KAF (Appendix A).  Therefore, the TWG recommends that an April 
1 prediction of 240 KAF or more at the Hailey gage during April – September be 
used as a threshold for reduced mitigation requirements. 

Analysis of priority cuts on the Big Wood River below Magic Reservoir also 
showed that 1884 water rights are generally satisfied when the April-September 
flow at the Hailey gage exceeds 240 KAF (Appendix A). It was noted that natural 
flow water rights senior to 1884 were shut off in 2005 when the Hailey gage flow 
exceeded 240 KAF, but it appears this was a water management decision rather 
than a water-right priority decision. 

If the Advisory Committee accepts the 240 KAF predicted flow at the Hailey 
Gage as an appropriate relaxation standard, the committee will need to decide 
how the change in management requirements should be implemented. 

  
• The Advisory Committee request #7:  Determine the impacts of GW use by cities, other 

B37 GW users, and domestic users on flows at Station 10 and Stanton Crossing.  

o Technical Working Group Response #7a:  Impacts of GW use by cities on flows 
at Station 10 and Stanton Crossing. 

The impacts to streamflows due to pumping by cities of Bellevue, Hailey, 
Ketchum, and by the Sun Valley Company (“Cities”)1 were evaluated using the 
WRV Model during the 1995-2014 simulation period.  The impacts were 
computed by differencing the simulated model results for runs with and without 

 
1 Sun Valley Water and Sewer District (“SVWSD”) pumping was not included because SVWSD is part of the Galena 
Groundwater District.  



pumping by the Cities.  The model results factor in the changes in return flows 
from municipal use and snowmaking that would occur when pumping is turned 
off. The results from the continuous pumping model runs are summarized in 
Table 1 and Figure 1, and results of the single model run are illustrated in Figure 
2. 

Table 1. Modeled average annual impacts due to Cities' pumping (Pumping off all years) 

 Acre-Feet/Year Average cfs 

1995 – 2014 
Average 

BWR 

(above Hailey) 

BWR  

(below Hailey) 

BWR 

(total) 

Silver  

Creek 
BWR 
(total) 

Silver  

Creek 

Annual 1,151 930 2,081 155 2.9 0.2 

July-Sep 654 343 997 39 5.5 0.2 

 

              

 
Figure 1. Simulated net impacts of Cities pumping and returns (Pumping off in all years),   
monthly average (cfs) 
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Figure 2. Change in WRV Streamflow from Single Year Curtailment of Cities Pumping and Returns,  
monthly average (cfs) 
 

o Technical Working Group Response #7b:  Impacts of GW use by other B37 GW 
users on flows at Station 10 and Stanton Crossing. 

A cursory analysis of the impacts due to pumping by other non-irrigation users 
(not including domestic wells) was performed by analysis of WMIS pumping data. 
WMIS data includes groundwater use for a range of wells that are not associated 
with either groundwater district, the Cities, SVC, or SVSWD. These wells are 
grouped in WMIS under WD37.  WMIS data for the WD37 group shows annual 
average total ground water diversions of approximately 11,000 to 12,000-acre 
feet. 

The IDFG Hayspur Fish Hatchery and Flying Heart Ranch II Subdivision Owners 
Association constitute a large portion of the non-irrigation pumping. The total 
pumping for these two entities in 2023 was 8,200 AF, or about 68% of the total 
reported pumping by other non-irrigation users. The IDFG Hayspur Fish hatchery 
is non-consumptive use, and the Flying Heart Ranch II water rights appear to 
describe the use as non-consumptive. Subtracting the pumping for these two 
entities would leave approximately 3,800 AF of other non-irrigation pumping in 
2023, or about 8% of the total pumping in the five-year baseline average.  

In addition, some WD37 wells are outside of both the BWRGWMA and the ESPA 
but are included in the WD37 group of WMIS totals. And many of the remaining 
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wells are used for non-irrigation purposes and are exempt. Based on review of 
the WMIS data the consumptive use from the remaining non-exempt WD37 wells 
used for irrigation purposes appears to be minor.  WMIS summary data tables 
can be found here: BWRGWMA reports webpage.  If the Advisory Committee 
requires a total for all non-exempt irrigation use in WD37 a closer review of each 
of the water rights and conditions for the remaining WMIS entries would need to 
be conducted.  

o Technical Working Group Response #7c:  Impacts of domestic GW use. 

Consumptive use of groundwater by exempt domestic water users is estimated 
to be approximately 5% of groundwater consumptive use within the WRV1.1 
model area. Whether domestic wells should or can be required to participate in 
the Ground Water Management Plan is a legal or policy question.  

• Advisory Committee request #8:  Impact of fallowing acres on stream flows at Station 10 
and Stanton Crossing. 

o The timing of all pumping impacts on surface water sources in the BWRGWMA is 
relatively rapid.   

 Approximately 75% of all pumping impacts to surface water occur within 
12 months after curtailment commences.  
 

o Table 2 and Figures 3 and 4 illustrate the volume and timing of impacts to surface 
water due to continuous fallowing.  

 
Table 2. Modeled average annual impacts due to fallowing (all years) 

 Impacts (acre-feet) Impacts (cfs) 
Big Wood above Hailey  5 0.01 
Big Wood below Hailey  522 0.72 
Big Wood Total  526 0.36 
Willow Creek  497 0.68 
Silver Creek above Sportsman  1,686 2.32 

 

 

 

https://idwr.idaho.gov/water-rights/groundwater-management-areas/big-wood-ground-advisory-committee/management-actions-annual-reports/


 
Figure 3. Reach gain response to single year fallowed acres 

 

 
Figure 4. Reach gain response to continuous fallowed acres 

 

• Advisory Committee request #9:  Establish a mechanism for extending the irrigation 
season beyond Sept. 15 in wet years.  

o The TWG asks that the Advisory Committee clarify the timing necessary to make 
cropping/irrigation decisions.  
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• The Advisory Request # 10: Impact of May 1st delayed start to irrigation season on flows 
at Station 10 and Stanton Crossing.  

o Technical Working Group Response #10a:  Late onset pumping occurs 
automatically in wet years due to snow cover and wet soils entering the irrigation 
season.   

o Technical Working Group Response #10b:  April crop irrigation requirement 
(CIR) on groundwater irrigated lands was used to estimate the magnitude of 
early-season consumptive use.  April groundwater CIR is 2,566 acre-ft on 
average for all years, 1,846 acre-ft in years where flows are greater than 210 
KAF, and 3,614 acre-ft in years where flows are less than 210 KAF. 

o Technical Working Group Response #10c:  The pumping estimates described 
above assume that pumping occurs to meet the CIR.  However, soil moisture 
volumes in April are typically equal to or greater than the monthly CIR and 
therefore it is likely that the actual pumping is less than the estimates.  Further, to 
the extent that pumping does occur in April when soil moisture levels are 
adequate, this will result in increased soil moisture carryover into subsequent 
months. 

o 6/13/2024:  The Advisory Committee requests modeling to quantify the impacts to 
flow at Station 10 and Stanton Crossing:  The full model period from 1995-2014 was 
simulated. April pumping and incidental recharge from groundwater application were 
removed from modeled inputs while wastewater discharge to the river was removed 
from the resulting reach gains. Figure 5 shows the distribution of reach gains by 
month. Table 3 shows irrigation season reach gains as volumes and rates. Because 
no soil moisture is included in the WRV 1.1 water budget, results reflect an upper 
bound of impact. 

 
Figure 5. Monthly reach gain impact distributions due to late start pumping. April losses are larger than 
should be expected due to the assumption that all city pumping is reduced in April, leading to no 
wastewater return flows from municipal pumping. 
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Table 3. Average April through September reach gain response from a delayed start of pumping 

 
nr 

Ketchum 
to Hailey 

Hailey to 
Stanton 
Crossing 

Willow 
Creek 

Silver 
Creek abv 
Sportsman 

Average 
Gain (AF) 221 486 93 1,199 

Average Gain 
(cfs) 0.59 1.33 0.26 3.28 

 

• Advisory Committee request #11:  Impact of early irrigation shutoff on flows at Station 10 
and Stanton Crossing.  

o Technical Working Group Response #11: Table 4 and Figure 6 illustrate the timing 
and volume of impacts to surface water due to continuous, basin-wide curtailment 
after September 15.  

 
Table 4. Late season groundwater impacts due to continuous curtailment after 9/15 

 
Big 

Wood 
above 
Hailey 

Big 
Wood 
below 
Hailey 

Big 
Wood 
Total 

Willow 
Creek 

Silver 
Creek abv 
Sportsman 

Average 
Gain (AF) 656 1,696 2,352 882 3,614 

Average Gain 
(cfs) 0.91 2.34 3.25 1.22 4.99 

 

 
Figure 6. Reach gain response to continuous curtailment after 9/15 

 

15 
"' 
'tl 12 

OJ 
+-' 
ro 

CIC 9 
3: 
0 

lL 6 
OJ 
till 
I'll 3 ,_ 
OJ 

~ 0 

Average Response to Continuous 
Basin Wide Curtailment after 9/15 

Jan Feb Mar Apr May Jun Jul Aug S~ Oct Nov Dec 

-.-BWR above Hailey -e- BWR b ebv,r Hailey 

~ Willow Creek -e-Silver Creek Above SA 



• The Advisory Request # 12: Identify the CIEF projects to date and assess/quantify the 
impacts to the water supply.   

o Technical Working Group Response #12:  Funding of projects through CIEF 
funding is an effective element of the management plan that complements other 
management activities such as fallowing and other mitigation activities.  

o The three CIEF Projects that have been approved to date have involved 
improvements to canal systems on the Big Wood River below Magic Reservoir.  
The funded improvements include canal and lateral lining, automation of canal 
structures, and installation of measurement and telemetry equipment.  These 
projects generally increase the delivery efficiency of the canal systems so that 
more of the water that is diverted can be delivered for beneficial use (e.g., by 
reduced conveyance system losses and waste).   

o CIEF funds have also been used to rent storage water to increase the divertible 
supply in dry years. 

o A summary of the CIEF program and the CIEF Projects that have been funded to 
date is provided in See Appendix B. 

 
• Advisory Committee request #26:  In-season adjustment of consumptive reductions. 

o The TWG asks that the Advisory Committee clarify the timing necessary to make 
cropping/irrigation decisions.  

 
• The Advisory Committee request #27:  The volume of additional storage to be 

purchased during Very Dry and Extremely Dry years was a negotiated value. The 
groundwater users would like to find scientific justification for the volume of storage 
water in the current plan, or a scientifically-sound calculation of a new value.  

o Technical Working Group Response #27:  The TWG confirms that no analysis 
was performed to determine the annual storage purchase requirements in the 
current management plan.  Rather, it was a negotiated volume. 

The storage purchase requirements in the current plan were negotiated in 
conjunction with the minimum flow at Station 10, fallowing, and additional 
diversion reductions in Dry, Very Dry and Extremely Dry years to collectively 
mitigate estimated surface water supply shortfalls to senior water users on the 
Little Wood River.  The storage purchase requirements in the current plan (in 
conjunction with the other management activities) may over-mitigate or under-
mitigate shortfalls to senior water users in any particular year. The volume of 
storage water does not directly relate to replacing depletions from junior 
groundwater use.  



The following suggestions are potential mechanisms to identify potential amounts 
of storage to be acquired in dry years to supplement other management plan 
activities: 

• Estimate the effects of other management plan activities in meeting target 
streamflows and purchase storage to make up any shortfalls.   

• Estimate unmitigated shortfalls to senior surface water rights and purchase 
storage for direct delivery to the shorted users. 

• Purchase a long-term storage contract to provide an average annual amount 
of water that provides an overall volume of water equivalent to the 
accumulated volume of shortages in dry years (e.g., at a target gage or 
shortages to certain senior water rights). 

If there are concerns about the ability to secure additional storage in Very Dry 
and Extremely Dry years, one possible basis for calculation of new values would 
be to adjust other components of the plan to provide the same additional volume 
benefit to the senior surface water users as needed.  For example, a scientific 
basis could be applied to calculate an equivalent increase in the minimum flow at 
Station 10 and an equivalent increase in fallowed acres or other consumptive use 
reductions that would provide the same volume of benefit as storage water 
delivered during a specified period.   

o 6/13/2024:  The Advisory Committee still requests that the TWG address how to 
calculate the amount of storage is required. The TWG responses to the 
questions about storage are described above.  The TWG is willing to address 
additional specific questions about storage purchases or other proposed 
management activities upon request from the Advisory Committee. 

 
• Advisory Committee request #46:  What role can GW monitoring play in effective GW 

management and what is the best method to structure that monitoring?  

o Groundwater levels in the GWMA area during the last 20-30 years have been 
generally in a dynamic equilibrium condition with no significant downward trend. 
However, groundwater levels increase in wet years with more surface water and 
less pumping and decrease in dry years with less surface water and more pumping.   

o Groundwater monitoring can (a) be used to assist in predicting streamflows and 
reach gains, and (b) potentially used as a threshold for enactment of certain 
management plan activities in dry years or relaxation of management activities in 
wet year.  For example, late season pumping could be allowed if groundwater levels 
and/or streamflows are above certain thresholds (Figure 7). 

o Groundwater data is generally not available within the season of use. Currently, the 
only information on groundwater levels and diversions is a summary of conditions 
that is usually available in mid-winter following the season of use, and only after the 



data has been collected, vetted and organized.  In order to use groundwater level 
and/or diversion data to improve management decisions within the season of use, 
the data need to be more readily available. Telemetered groundwater levels would 
enable real time information, how this data would be used to facilitate management 
should be outlined to justify the cost. 

o GW monitoring wells: 

 One or more wells in targeted locations: 

• The correlation between water levels in a well and reach gains 
can be used to set water level targets to obtain desired reach 
gains. After establishing a correlation, a July-September reach 
gain target can be set and a given average water level estimated. 
Figure 6 shows water level targets in a well for average July-
September Silver Creek reach gains (119 cfs) and drought year 
reach gains (100 cfs) 

 A well index generated using data from multiple wells:  

• Calculate correlations between water levels and reach gains, then 
calculate a measured deviation from the correlated expected 
water levels to weight the wells for the index. The TWG will 
provide more details if the Advisory Committee would like to 
pursue this method. 

 
Figure 7. Examples of using groundwater levels as metrics for adapting management activities. 
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• Advisory Committee request #47:  Consider whether the revised management plan 
should incorporate other surface water supply forecasting methods, including use of the 
Wood River Water Collaborative model developed by Dr. Kendra Kaiser. 

o Dr. Kaiser has been performing additional analyses and has provided a document 
to explain her model, other forecasts, and how best to use them (Appendix C).  

o Dr. Kaiser also presented this information to the Advisory Committee on 7/30/2024. 

 

• Advisory Committee request #48:  Consider whether management actions on the part of 
groundwater users should be adjusted if the May 1 surface water supply forecast 
changes appreciably from the April 1 forecast.  

o The TWG requests input from the Advisory Committee about what constitutes an 
appreciable change.  

o Adding a May 1 forecast would allow groundwater users to make cropping decisions 
before it’s too late. Use of both the Northwest River Forecast Center and the Big 
Wood Modeling Suite models provides daily forecasts through May 1. 

o Keeping the June 1 forecast would allow time for mitigation activities to be 
implemented in drier years. 

 

Summary of modeling Results 
Table 5 illustrates the modeling results for scenarios where pumping was reduce during the 
entire model period (1995-2014). 

 

Table 51. Summary of annual average modeled impacts to reach gains.  

  
City Pumping Fallow Acres  

(2023 Acres) 
Late-Start 
Pumping 

Early Shutoff 

Reach acre-feet cfs acre-feet cfs acre-feet cfs acre-feet cfs 

Big Wood above 
Hailey 

1,151 1.6 5 0.01 221 0.6 656 0.91 

Big Wood below 
Hailey 

930 1.3 522 0.72 486 1.33 1,696 2.34 

Big Wood Total 2,081 2.9 526 0.36 707 1.92 2,352 3.25 



Willow Creek - - 497 0.68 93 0.3 882 1.22 

Silver Creek above 
Sportsman 

155 0.2 1,686 2.32 1,199 3.28 3,614 4.99 

 

 

Responses to Subcommittee Questions 

• FTSWS request 5/4/2024:  Look at historical flows into Magic Reservoir in comparison 
with groundwater rights to assess streamflow prior to groundwater development to 
determine avoid requiring improvement beyond what would occur without GW 
development.2 Further discussion can be found in Appendix D. 
 

o Senior water rights downstream of Magic Reservoir are dependent on the natural 
flow entering the Reservoir for their water supply. The surface water sources 
include the lower Big Wood River, Willow Creek, Camas Creek and unmeasured 
tributaries to Camas Creek. 
  

o Surface water rights downstream of Magic Reservoir are administered based on 
a specified fix conveyance loss of approximately 60 cfs downstream of Magic 
Reservoir.  If less there is less than 60 cfs flowing into Magic Reservoir, the 
reservoir gages can be closed, and all inflows are stored.  The Watermaster 
confirmed this administration procedure. 
 

o The TWG evaluated maintaining 1884- and 1888-priority Big Wood water rights 
below Magic. 
  
 The 1888 priority date is illustrated with a dashed blue line, and the 1884 

priority date is illustrated with a dashed red line (Figure 8).  
 

 
2 When the Big Wood River breaks above Glendale Road and all the river water is placed in the Bypass Canal, there 
is no longer a surface water connection between the Big Wood River upstream of the Glendale Road and the Big 
Wood River at Stanton Crossing and Willow Creek.  After the river breaks, all the discharge in the Big Wood River at 
Stanton Crossing and Willow Creek are return flows from irrigation in the Triangle and ground water reaching the 
land surface.  If ALL ground water pumping from non-exempt ground water wells within the WRV 1.1 model 
domain were curtailed, less than 10 cfs, on average, would be contributed to the combined Big Wood River at 
Stanton Crossing and Willow Creek discharge.  (See July 31, 2019, Groundwater-Flow Model for the Wood River 
Valley Aquifer System, Version 1.1 Simulated Curtailment of Groundwater Use by Jennifer Sukow) 

 



 There are 3 years in which all priorities were good all year; they are 
plotted as 1924 water right priorities (all points above the dashed blue line 
indicate 1888 and later rights were satisfied). 

 
 There are 4 years in which it appears that 1870 water rights were 

satisfied.  
• However, in those years all natural flow rights below Magic were 

shut off before the end of the irrigation season. In some cases, it 
appears this was a management decision to begin filling Magic 
Reservoir.  

 
Figure 8. Priority cut dates below Magic Reservoir 

o Figure 9 is a plot of cumulative plot of water right diversion rates and illustrates 
the history of ground water development in the Big Wood River basin. 
  
 The development of ground water began to increase about 1955 and 

continued until 1991 when new ground water rights were no longer 
available.  
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Figure 10. Discharge into Magic Reservoir from the Big Wood River 

 

 
Figure 11. Discharge into Magic Reservoir from Camas (Camas Creek gage) 
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Figure 12. Magic Reservoir storage 
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APPENDIX A 

Water Rights, Station 10 Flow, Magic Reservoir Fill: 

 240 KAF at Hailey Gage 
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APPENDIX B 

CIEF Projects 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

General CIEF Project Benefits   
• Increased water supply 

• Improved reliability of supply 

• Improved delivery efficiency 

• Reduced water demand 

• Reduced labor costs 

• Increased profits 

• Improved aquatic habitat 

• Enhanced recreation 

• Reduced flood damage 

• Surety of funding (every year) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Approved CIEF Projects (6/12/2024) 

• Lincoln Bypass Canal Lining (BWCC) 
o Completed: April 2023 
o Completion Report: Yes 

• SCADA Improvement Project (BWCC & 
AFRD2) 

o Estimated Completion: October 
2024 

o Completion Report: N/A 
• Slough Ditch/B1 Lateral System 

Improvement Project (BWCC & AFRD2) 
o Estimated Completion: April 2024 
o Completion Report: No 

• Storage Water Rentals 
o Completed: 2022 
o Completion Report: N/A 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lincoln Bypass Canal Lining  
Description 
• Line 0.50 miles of Lincoln Bypass Canal (BWCC) 

o Synthetic canal liner 
o Estimated reduction in seepage loss by 12 cfs (~ 2,400 AF/y). 

• Completion Date: April 2023 

 

Project Cost 

• Proposed: $295,972 
• Actual: $434,783 
• Unit Cost: $181/AF (capital cost) 
• CIEF Contribution: $100,000 
 

Claimed Benefits 

• Reduce seepage losses 
• Value of water saved estimated at $280,000 AF 
• Secondary benefits: 

o Additional returns to Little Wood River system 
o Improved fish habitat 
o Improved recreational flows 

Other Benefits 
• Increased carryover storage in Magic Reservoir 

 

 

 

 

 

 

 

 

 



SCADA Improvement Project  
Description 
• Install measurement and telemetry equipment at 21 locations in the BWCC/AFRD2 

service area 
• Monitoring data used for real-time system management and long-term planning 
• No estimate made of water savings 
• Completion Date: April 202 

 

Project Cost 
• Proposed: $69,393Actual: 
• Unit Cost: N/A 
• CIEF Contribution: $30,000 

 

Claimed Benefits 

• Improved delivery reliability 
o Identify system areas with insufficient flow 

• Identify areas in the system with losses or inefficient deliveries 
o Identify areas with aquatic plants blocking flow 
o Reduce bank seepage from excessive water depths 

 

Additional Benefits 
• Reduction in operational spills 
• Reduction in riparian ET 

 

 

 

 

 

 

 

 

 



Slough Ditch/B1 Lateral Lining and Automation 
Description 
• Reduce seepage loss and operational spills 
• Seepage loss savings estimated at 6.5 cfs (~2,000 AF/y) 
• Install 1 mile of geosynthetic liner 
• Install 4 monitoring sites, 2 with automated gates 
• Completion Date: October 2024 

 

Project Cost 
• Proposed: $246,690 
• Actual: 
• Unit Cost: $118/AF (capital cost) 
• CIEF Contribution: $50,000 

 

Claimed Benefits 

• Reduce seepage losses (estimated at 6.5 cfs or 2,000 AF/y) 
o Avoid junior surface water curtailment 
o Reduce Magic Reservoir releases or extend release season 
o Improve fish habitat and recreation 
o Value of saved estimated at $90,000 

 

Other Benefits 

• The estimated reduction in seepage loss of 6.5 cfs does not appear to include water 
savings from reduced operational spills 

 

 

 

 

 

 

 

 



Storage Water Rentals 
Description 
• Purchase Snake River storage water 

o 2022: 1,100 AF 
o Only 210 AF were used, rest was resold 

o 2023: No water rented 

 

Project Cost 

• 2022: $19,278 (for 210 AF) 
• Unit Cost: $92/AF (annual cost) 

o After administrative fees, wheeling costs, net of resale of unused portion 

 

Benefits 
• Increased deliveries for irrigation 
• Can be targeted to address specific acute shortages 



 

 

 

 

 

 

 

 

 

APPENDIX C 

Modeling Tools Summary 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Summary of Irrigation Season Volume Forecast Models in the Big Wood 
River, Silver Creek and Camas Creek 
Dr. Kendra Kaiser 
June 14, 2024 Look for updated document 
 
Model Choice 

● Physical Models:  
○ Representation of the physical processes that move water through the system 
○ Utility : retains accuracy even as the system changes 
○ Challenges : time / resource consuming to develop, calibrate and run 

● Statistical Models:  
○ Based on trends and patterns in a given data set 
○ Utility : more easily developed and ran than physical models 
○ Challenges: Are not robust to events outside of the historical record 

Current Streamflow Forecasting Tools 
Physical Model: 

Northwest River Forecasting Center: Hailey, daily model results 
● Starts with the current watershed conditions using regularly updated data (e.g. it 

knows if the system is in dry/average/wet conditions) 
● Uses 10 day weather forecasts, beyond that 10 day window they use weather 

“traces”. The weather “traces” are the historical weather data for every year on 
record. Beyond the 10 day window, they run all of those historical conditions 
through the model which creates an ensemble of predictions. The average prediction 
is then effectively saying “Given today's watershed conditions, the average outcome 
across historical weather patterns is xx KAF” 

 
Statistical Models 

● These models use similar methods - they establish the relationship between annual irrigation 
season volumes with snow, temperature and other environmental conditions. These models 
use observations from a given day to predict the value for the season.  

● There are no weather forecasts included, only what we’ve already observed 
 
 NRCS: Hailey, Monthly model runs 

● Website Link 
 
 Big Wood Modeling Suite:  

● Hailey, Stanton Crossing, Camas Creek and Silver Creek 
● Daily model results (February 1 - April 30 as of this year).  

https://nwcc-apps.sc.egov.usda.gov/forecast-plots/#state=ID&basin=BIG%20WOOD&year=2024&pubDate=4-1&period=APR-SEP&chartWidth=1000&normalType=MED&labelUnit=PCT&forecastLabels=ALL&showForecast=true&showForecastLabel=true&showObserved=false&showObservedLabel=false&showNormal=false&showNormalLabel=false&showMax=false&showMaxLabel=false&showMaxYear=false&showMin=false&showMinLabel=false&showMinYear=false&showNumberObservations=false&hideEmpty=true&hideNeg=true


● Publically available, centralized database of input data for easy access to conditions 
driving the model estimates 

● Includes remote sensing snow data (Snow covered extent, SWE etc) in addition to 
Snotel (which is the only snow data in the NRCS model) 

● Estimates of curtailment dates (development ongoing) 
● These models are automatically updated annually to include the additional year of 

data. 
● There is a “Beta” version of the online interface and a recording of the modeling 

overview from 08-16-2023 on the website: https://www.boisestate.edu/redi/wood-
river/ 

 
Future Directions 

● USDA NIFA funding that supports the BW Modeling Suite ends December 2024. The 
modeling suite will be moved to the IWRRI website and backend infrastructure will be 
maintained by University of Idaho Research computing. 

● We could potentially extend the BW Modeling Suite through May, but we would need to test 
this, might require additional funding.   

● Potential to do recession analysis to predict average daily late season streamflows once the 
peak has passed. 

● Sum inputs into Magic Reservoir for estimate of total irrigation season inflows; caveat is 
Willow Creek data  

 
Interpreting daily forecasts results  
Below are the model output from the NWRFC, we are developing these same figures for the Big 
Wood Modeling Suite. Website: 
https://www.nwrfc.noaa.gov/water_supply/ws_forecasts.php?id=HALI1 

https://www.boisestate.edu/redi/wood-river/
https://www.boisestate.edu/redi/wood-river/
https://www.nwrfc.noaa.gov/water_supply/ws_forecasts.php?id=HALI1
https://www.nwrfc.noaa.gov/water_supply/ws_forecasts.php?id=HALI1
Kendra Kaiser
where is Magic Data?

dshaw@eroresources.com
USGS 13142000 MAGIC RES NR RICHFIELD ID�

Kendra Kaiser
I found the NOAA site https://water.noaa.gov/gauges/MAGI1

Kendra Kaiser
What is the timespan of Willow Creek data again? Is that IDWR data?

dshaw@eroresources.com
#   USGS 13141000 BIG WOOD RIVER NR BELLEVUE, ID - This gage included Willow Creek until 1996.�
https://research.idwr.idaho.gov/apps/hydrologic/aquainfo - This site includes Willow Creek data captured by IPCo.
https://www.hdrinc.com/hdr-stream-gauging-data - This site has the current gage data.



 
These are the predictions for the entire 2023 water year. In boxplots, the average forecast is the middle line of 
the box, the thin “whiskers” which are gray lines are less likely values. You can see that early in the water year 
(October - January) the uncertainty in the forecasts is high - the “whiskers” range from 300-450 KAF on the 
high end, while the most likely values within the box are 150-300 KAF - that isn’t particularly useful for us. 
Once we hit February/March, we start to get a better picture of what the season will look like. We can recall 
that  in February 2023 there was practically no precipitation, you can see the red average forecast dropping.  
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Then, zooming in further, we see that in early March we started to get some precipitation (and/or 
precipitation in the 10-day weather forecast), and the forecasts start to go up. By March 8th the 
forecast goes above 257 KAF - potentially because of forecasted precipitation. On April 25th the 
forecast was 292 KAF and by April 27th, 347 KAF. This demonstrates the value of having daily 
forecasts and seeing how they change through the season. We can assess if the forecasts are 
relatively consistent through time or if they are trending in one direction of another.  
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The same figures for this year show that from February to April the forecasts were bouncing around 
255 KAF, but then April through the end of May the forecast was declining and is now around 210 

KAF. 
 
 
 
 
 
 

Here are the most recent forecasts from the NRCS. For context -- these plots are showing the same 
information as the boxplots from the NWRFC - the only difference is that these are shown 
horizontally instead of vertically and there is a color bar instead of the box/whisker.  

 
 
For comparison purposes, on April 1 the NWRFC forecast was 261 KAF, the BW Modeling Suite 
forecast was 269 KAF (Table below). Using all three modeling tools may be a useful way to show 
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When selected, the fol~wing historic streamflow values and statistics will be shown. 
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Period of Record Minimum 
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Some forecasts may be for volumes Chat are regulated or influenced by diversions and water management. 



either agreement or uncertainty in irrigation season streamflow volumes. 

 

Exceedance bwh.irr_vol bws.lrr_vol cc.lrr_vol sc.lrr_vol 

90% 251 145 68 45 
75 260 52 70 45 

50% 269 159 73 45 
25°0 278 166 75 46 

10% 287 172 77 46 



 

 

 

 

 

 

 

APPENDIX D 

Priority Dates for Natural Flow Rights  

Below Magic Reservoir 

 



Memorandum 

To: BWRGWMA TWG       June 20, 2024 

From: Ground Water Districts by Dave Shaw and Zach Hill 

Re: Review of Priority Cuts for Big Wood River Water Rights Administered Below 
Magic Reservoir 

Senior surface water rights downstream of Magic Reservoir are dependent on the 
natural flow entering the Reservoir for their water supply.  The surface water sources 
include the lower Big Wood River and Willow Creek from the Big Wood side, Camas 
Creek and unmeasured tributaries on the Camas Creek side.  In 2021 the Watermaster 
documented there was 60 cfs of inflow needed to deliver the natural flow rights 
downstream of Magic Reservoir.  No information was found in any of the other annual 
delivery records to indicate that requirement had changed over the years. 

The available water right cut tables for the Big Wood River were examined for 1927, 
1931 and 1935 and all the following years.  There was a suggestion at the last TWG 
meeting, a target of maintaining the 1888 priority Big Wood water rights below Magic 
was sought to be established.  That priority date is illustrated on the attached chart. 

Also illustrated on the attached chart are 3 years in which all priorities were good all 
year and appear as 1924 water right priorities being satisfied.  There are 4 years in 
which it appears that 1870 water rights were satisfied, however, in those years all 
natural flow rights below Magic were shut off before the end of the irrigation season. 

In some cases, it appears shutting all the rights off was a management decision to 
begin filling Magic Reservoir.  There isn’t anything in the Watermaster tables to explain 
the shutoff was to facilitate filling Magic Reservoir or if the natural flow simply could no 
longer be delivered.  The fact that the reservoir began filling is shown in the reservoir 
contents reported by the USGS. 

Also attached is a chart showing the history of ground water development in the Big 
Wood River basin over time.  The development of ground water began to increase 
about 1955 and continued until 1991 when new ground water rights were no longer 
available. 

Finally, a chart showing the discharge into Magic from the Wood River side and from the 
Camas Creek side.  Over time the Big Wood discharge appears to have little or no 
change while the discharge from the Camas side, based on the Camas Creek gage, 
appears to have declined.  A small reduction in maximum storage in Magic may be the 
result of reduced water supply from the Camas Cree basin.  
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2Groundwater Development Wood River Valley // 1880-2010
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1Big Wood River nr Bellevue and Camas Creek vs. Magic Reservoir Storage
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