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2012 November Recharge on the Big Wood River 


Background 
 


• Repairs of a Leaky Hydraulic Oil Line Results in Discharge 
 of ≈ 53,000 acre-feet 
 
• Two Releases from Oct. 29 - Dec. 7 
 


• Two gages available  
 (1) 13142500 (Big Wood blw Magic) 
 (2) 13152500 (Malad River nr Gooding) 







Magic Reservoir Content 
Volume Nov. Release 
     53,000 ac-ft 
 
Irrigation 
     May 1st – June 28th   
     85,600 ac-ft 
 
    







2012 November Recharge on the Big Wood River 


Project Objectives 
 


• Quantify Recharge from the Magic Reservoir Release 
 


• Model Impacts to Aquifer Heads and Spring Discharge 
 


• Compare Modeled vs. Observed Results 
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Quantify Recharge (3) 
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Quantify Recharge (5) 
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Recharge Rate (Quantified) 


Reservoir Release Recharge 


Quantify Recharge (6) 


Release ≈ 53,000 acre-feet 
Recharge ≈ 32,200 acre-feet 


Flow to the Snake ≈ 20,800 acre-feet 







Modeled Impacts to Head--Cells 







Modeled Impacts (Day 40) 
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Modeled Impacts (Jan 1st, 2013) 







Modeled Impacts (Feb 1st, 2013) 







Modeled Impacts (Mar 1st, 2013) 







Modeled Impacts (July 1st, 2013) 







Modeled Impacts (Nov 1st, 2013) 







Modeled Impacts (Nov 1st, 2014) 







Modeled Impacts (Nov 1st, 2015) 







Modeled Impacts (Nov 1st, 2016) 







Modeled Impacts (Nov 1st, 2017) 







Modeled Impacts (Nov 1st, 2022) 







Modeled Impacts (Nov 1st, 2022) 
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Discretely Modeled Spring Discharge 







Spring Maximum 
Discharge Date 


Max Discharge 
[cfs] 


Discharge 2008 
[cfs] 


Total 10-yr 
[ac-ft] 


Malad Late June 1.6 1003 15.2% 


Three Springs Late May 0.5 -- 3.8% 


Rangen Early May 0.6 13 5.1% 


National Fish Hatchery Early May 0.4 155 3.2% 


Thousand Springs Mid April 1.7 533 13.7% 


Sand Springs Early April 0.7 45 4.8% 


Box Canyon Springs Late March 2.5 320 18.0% 


Briggs Springs Late March 0.0 95 0.3% 


Clear Lakes Springs Late March 1.5 407 10.8% 


Niagara Springs Late March 1.2 216 8.3% 


Crystal Springs Late March 1.6 432 11.3% 


Blue Lakes Late June 0.4 177 3.8% 


Devils Corral Late July 0.1 33.8 1.0% 


Devils Washbowl Late July 0.0 5.8 0.8% 
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Modeled Data with Data Logger 


Transducer Location 
Row 43. Column 39 
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Questions? 
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IDAHO WATER RESOURCE BOARD 


 
MEETING MINUTES 7-13 


 
Red Lion Hotel Canyon Springs 


Cedar Room/Juniper Room 
1357 Blue Lakes Blvd North, Twin Falls, ID 83301 


 
 


May 17, 2013 
Work Session 


 
 Chairman Roger Chase called the meeting to order at approximately 8:00 
am. All Board members were present.  
 During the Work Session the following items were discussed: Water 
Transactions by Helen Harrington; Sunset Heights Water District Loan by 
Brian Patton; State Water Plan by Helen Harrington; Wood River Valley 
Groundwater Model Update by Sean Vincent; Lake Walcott Recharge Project 
by Mat Weaver; Swan Falls Flows by Clive Strong; and Role of Milner Dam in 
Snake River Management by Clive Strong and Tony Olenichak. No action was 
taken by the Board during the Work Session. 
 


May 18, 2013 
IWRB Meeting 


 
 Chairman Roger Chase called the meeting to order at approximately 
8:00 am. All Board members were present. Chairman Chase recognized 
Senator Lee Heider. Senator Heider welcomed the Board to Twin Falls and 
expressed appreciation for the Board’s work managing the Idaho’s water. 


Agenda Item No. 1, Roll Call 
Board Members Present 
Roger Chase, Chairman   Bert Stevenson 
Peter Van Der Meulen, Vice Chairman  Vince Alberdi    
Chuck Cuddy  Jeff Raybould   
Bob Graham  Albert Barker 
 
Staff Members Present 
Brian Patton, Planning Bureau Chief  Mat Weaver, Engineer Tech II 
Clive Strong, Deputy Attorney General  Cynthia Bridge Clark, Engineer 
Mandi Pearson, Administrative Assistant  Gary Spackman, Director 
Garrick Baxter, Deputy Attorney General  
Harriet Hensley, Deputy Attorney General 
Helen Harrington, Planning Section Manager 
  
 


 
 
 


C.L. "Butch" Otter 
Governor 


 
 
Roger W. Chase 
Chairman 
Pocatello 
District 4 
 
Peter Van Der Meulen 
Vice-Chairman 
Hailey 
At Large 
 
Bob Graham 
Secretary 
Bonners Ferry 
District 1 
 
Charles “Chuck” 
Cuddy 
Orofino 
At Large 
 
Vince Alberdi 
Kimberly 
At Large 
 
Jeff Raybould 
St. Anthony 
At Large 
 
Albert Barker 
Boise 
District 2 
 
John “Bert” Stevenson 
Rupert 
District 3 
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Guests Present 
Jon Bowling, Idaho Power Company   Lyla Dettmer, Franklin SWCD 
Miles Geddes, Treasureton Irrigation Company Brad Shumway, Treasureton Irrigation Company 
Verl Christensen, Treasureton Irrigation Company Pam Prehelm, SHWD Salmon 
Lee Heider, Idaho State Senate   Travis Thompson, Barker Rosholt & Simpson 
Virginia Canavero   Teresa Molitor, Great Feeder Canal Company 
Dean Stevenson, Magic Valley Groundwater District 
 
Agenda Item No. 2, Executive Session 


At approximately 8:10 am the Board resolved into Executive Session by unanimous consent 
pursuant to Idaho Code Section 67-2345(1)(f), for the purpose of communicating with legal counsel 
regarding legal ramifications of and legal options for pending litigation, or controversies not yet being 
litigated but imminently likely to be litigated. No action was taken by the Board during the Executive 
Session. The Board resolved out of Executive Session and into Regular Session at approximately 9:30 
am.  
 
Agenda Item No. 3, Agenda and Approval of Minutes 


Mr. Raybould made a motion that minutes for meetings 3-13, 4-13, 5-13, and 6-13 be approved as 
printed. Mr. Barker seconded the motion.  


 
Roll Call Vote: Mr. Cuddy: Aye; Mr. Alberdi: Aye; Mr. Stevenson: Absent; Mr. Raybould: Aye; Mr. 
Van Der Meulen: Aye; Mr. Graham: Aye; Mr. Barker: Aye; Chairman Chase: Aye. Motion carried. 


Agenda Item No. 4, Committee Reports 
 a. Upper Snake Advisory Committee (Mathew Weaver, Staff) 
 Mr. Weaver updated the Board on the last committee meeting, which was held on April 11, 
2013. At that meeting Mike Beus with the US Bureau of Reclamation gave a presentation on the state of 
the reservoirs and the water supply, Lyle Swank stated that water users should not expect a full 
allocation this year and recommended that water managers conserve storage as much as possible, and 
Jon Bowling gave an update on operations from Idaho Power’s perspective. Mr. Weaver updated the 
Board on current reservoir levels. The next meeting has not been scheduled yet, but will probably be in 
August. 
 b. Streamflow Enhancement and Minimum Streamflow Committee (Helen Harrington, Staff) 
 Ms. Harrington updated the Board on the most recent committee meeting, which was held on 
May 3, 2013. There were four items on the agenda. Two of the transactions that were considered at the 
meeting will be discussed with the Board at a later agenda item. The other two transactions were 
presented to the committee for conceptual support. The Carmen Creek proposal explores the idea of 
transferring diversions to the main stem of the Salmon River in order to improve flows in the northern 
stretch of the creek. The other conceptual proposal was on Bohannon Creek which is tributary to the 
Lemhi River to explore a source switch from Bohannon Creek to the Lemhi River.  
 
Agenda Item No. 5, Public Comment 
 Chairman Chase opened the meeting to public comment. Mr. Travis Thompson discussed the 
Lake Walcott Recharge Project. He stated that the A&B Irrigation District Board is committed to 
participating with Magic Valley Groundwater District on this initial study. He expressed that the A&B 
Irrigation District Board would like to see dialogue with the Board and Magic Valley Groundwater 
District regarding ownership and future interests in the project.  
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 Ms. Virginia Canavero addressed the Board. She discussed issues regarding water rights that are 
held by her family members. She stated that water is being illegally diverted and used in a way that 
damages the family’s property. She shared communication that she has had with Department Staff and 
others regarding the conflict. She requested assistance from the Board in the matter. Chairman Chase 
addressed her concerns and said that he would assist her with contacting the appropriate parties. 
 Mr. Dean Stevenson from Magic Valley Groundwater District addressed the Board regarding the 
Lake Walcott Recharge Project. He stated that the district is committed to moving forward with the 
project. There was conversation among the parties regarding the Environmental Assessment and the 
costs associated with it, as well as the Board’s participation in the project.  
 
Agenda Item No. 6, Director’s Report (Gary Spackman, Director) 
 Director Spackman updated the Board on reorganization inside the Department and Mat 
Weaver’s new position as Deputy Director. Director Spackman discussed recharge legislation. He 
commented on the ongoing interest in the draft legislation even though the legislative session is 
complete. He requested that the Board stay engaged in the matter. Director Spackman spoke briefly 
about northern Idaho water issues and relations with Washington. He also discussed staffing issues at the 
Department, a recent hearing, a recent mitigation order, and water supply at the Mountain Home Air 
Force Base. 


Chairman Chase requested that we move agenda items 9 and 10 to after agenda item 7. Mr. 
Raybould moved that the agenda be amended as requested. Mr. Barker seconded the motion. Voice 
Vote. All were in favor. Motion passed.  


Agenda Item No. 7, Legislative Update (Garrick Baxter, Staff) 
 Mr. Garrick Baxter provided a wrap-up of legislation. House Bill 144, a revision of well 
construction standards, died in committee. A streamlined version of this bill, House Bill 277, was passed 
out of committee but held at the Speaker’s desk. Senate Bill 155, Watermaster & Watermaster 
Assistants Compensation, passed and was signed by the governor.  
 There was discussion among the parties regarding the status of House Bill 277. Director 
Spackman stated that he conversed with the sponsors of the draft legislation and has committed to 
working with him to address his concerns.   
 Ms. Harriet Hensley reviewed the draft recharge legislation with the Board. She discussed 
current responsibilities of the Board on large storage projects as compared to recharge projects. She also 
discussed the draft legislation language for the aquifer credit program. There was discussion among the 
parties regarding the rule-making policy. 


Agenda Item No. 9, Water Transactions (Helen Harrington, Staff) 
 Ms. Harrington provided an overall background and update on the Water Transactions Program. 
She also updated the Board on the work the Friends of the Teton River is doing in the Teton Basin. Two 
transactions were presented to the Board for consideration. These are Lower Lemhi subordination 
agreements in perpetuity. Through enacting Idaho Code 42-1506 and 42-1765A, The Idaho Legislature 
directed the Board to establish a minimum Streamflow water right of 35 cfs in the Lower Lemhi River to 
be met through water right rentals or other appropriate methods under state law. For the past several 
years, the Board has been working to meet the 35 cfs target through various efforts, including annual 
subordination agreements. These agreements allow irrigation when flows are above 25-35 cfs.  Staff 
proposes entering into a subordination agreement from with Parmenter, on the 0.6 cfs right from the L-6 
diversion for a total cost of $58,500, and Dallas Olson on his 1.86 cfs right from the L-6 diversion for a 
total cost of $181,350. The total cost for both of these transactions will be $239,850. Funding will come 
from the Idaho Fish Accords. There was discussion among the parties regarding the wording on the 
resolution and the administration fees. 
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 Mr. Raybould moved to approve the resolution to make a funding commitment in the matter of 
the Lower Lemhi River. Mr. Van Der Meulen seconded the motion. 


Roll Call Vote: Mr. Cuddy: Aye; Mr. Alberdi: Aye; Mr. Stevenson: Aye; Mr. Raybould: Aye; Mr. Van 
Der Meulen: Aye; Mr. Graham: Aye; Mr. Barker: Aye; Chairman Chase: Aye. Motion carried. 


Agenda Item No. 10, Columbia River Treaty Update (Jim Yost, Northwest Power & Conservation Council) 
 Mr. Jim Yost provided a review on the Columbia River Treaty. A provision in the treaty requires 
that ten years notice be served by either the United States or Canada before the treaty can be terminated. 
Flood control provisions change in 2024. Because of this, the U.S. Entity (Bonneville Power 
Administration and US Army Corps of Engineers) has been tasked by the U.S. Department of State to 
provide recommendation to continue, modify, or terminate the current treaty. The treaty covered two 
things: power provisions and exchange, and flood control. A third issue that is being introduced into the 
review is that of environmental function, or the biological conditions of the Columbia River. The 
recommended provisions will likely include a rebalancing of the power exchange, the development of a 
new delivery system, and a loss of low probability of a power shortage. The flood control provisions 
may change to a “pay-as-you-go” system and will possibly include increased flexibility. Other issues 
that are being addressed are navigation, water supply, and climate change. A draft of the report may be 
available for review in the next few months. Mr. Yost discussed Idaho’s interests in the treaty and the 
timeline for the recommendations. 
 There was discussion among the parties regarding Board projects, such as additional storage, and 
their relationship with the treaty. There was also discussion regarding navigation, issues with Kootenai 
dikes, the comment period, cost of flood control, and reintroduction of species.   


Agenda Item No. 8, Financial Update 
 a. Status Update (Brian Patton, Staff) 


As of April 1st, the Board had approximately $18.5 million in funds committed but not yet 
disbursed, approximately $15 million in loan principle outstanding, and a total uncommitted balance of a 
little more than $4 million. The Hoyt Bluff Water Association has repaid its loan in full.  


Mr. Patton provided a background on a revenue bond that was issued to a Local Improvement 
District, which included Treasureton Irrigation Company. Treasureton Irrigation Company submitted a 
letter to the Board regarding this issue, requesting the Board pay for a portion of the costs, which 
exceeded the expected amount. Mr. Miles Geddes of the Treasureton Irrigation Company discussed this 
issue with the Board. There was discussion among the parties regarding the closing costs and interest 
rate, the project details, details regarding the bond, and the water users involved. The Board will discuss 
the issue at the next meeting. 


b. Loan/Sunset Heights Water District (Brian Patton, Staff) 
 Mr. Patton discussed the loan application from Sunset Heights Water District. They are applying 
for a Water Project Loan from the Revolving Development Account in the amount of $48,000.00 to 
install an irrigation pump and pipeline to supply exchange water as stated in the SRBA. Staff 
recommended approval of the loan for the Exchange Water Project in the amount of $48,000 at 5.5% 
with a 10-year term. There was discussion among the parties regarding the water district, the 1972 
exchange water agreement, and the water district’s revenue and expenses. 
 Mr. Graham moved to approve the resolution to make a funding commitment in the matter of 
Sunset Heights Water District. Mr. Alberdi seconded the motion.  


Roll Call Vote: Mr. Cuddy: Aye; Mr. Alberdi: Aye; Mr. Stevenson: Aye; Mr. Raybould: Aye; Mr. Van 
Der Meulen: Aye; Mr. Graham: Aye; Mr. Barker: Aye; Chairman Chase: Aye. Motion carried. 
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Agenda Item No. 11, Planning Program Update (Helen Harrington, Staff) 
 Ms. Harrington provided a brief summary of current planning activities. Implementation 
activities are proceeding with the RP CAMP Advisory Committee. The committee met on March 29, 
2013 and discussed steps to take to implement the plan. The first recommendation from the committee is 
to prioritize the action items contained in the plan. Additionally, there was discussion about how to 
develop recommendations for funding requests. The next meeting of the RP CAMP Advisory 
Committee is scheduled on May 28, 2013. 
 At the Water Resource Planning Committee meeting on May 8, 2013, members discussed the 
Treasure Valley CAMP. The committee directed staff to review the existing comments that were made 
during the formal public comment period as well as the verbal comments made during the November 
2012 Board meeting and come back to the committee with a recommendation. Committee Chairman 
Raybould directed that this agenda item be included in the committee meeting to recognize the excellent 
work of the advisory committee on the plan, as well as to demonstrate the continuing interest and 
involvement by the Board.  
 Ms. Harrington also commented that the State Water Plan was discussed at the committee 
meeting. The committee considered a plan to address the concerns that were expressed by several 
legislators during the recent legislative session. A number of meeting attendees added insight to the 
conversation.  
 Mr. Raybould moved that the Chairman communicate to the Legislative leadership and the chairs 
of the House and Senate Resource Committees that the Board will review through the state water 
planning process concerns expressed during the House Resource Committee hearings on the 2013 State 
Water Plan. As part of the review, the Board will consult with the Natural Resources Interim 
Committee. Because of the public hearing component of the state water planning process, the Board 
plans to complete the planning process and present proposed amendments to the 2013 State Water Plan 
for consideration during the 2015 Legislative Session. Mr. Van Der Meulen seconded the motion. Voice 
Vote. All were in favor. Motion passed.  


Agenda Item No. 12, Pristine Springs (Brian Patton, Staff) 
Mr. Alberdi provided a quick update on the discussions with College of Southern Idaho 


regarding the potential sale of the Pristine Springs property. The College has begun the due diligence 
process. There was discussion among the parties regarding the appraisal of the property. Mr. Patton 
discussed the reconstruction of the supply pipeline. He also updated the Board on the operations and 
maintenance of the property and hydropower. There was discussion among the parties regarding the 
groundwater districts agreement to the Board’s loan offer and participation.  
Agenda Item No. 13, Storage Studies Update (Cynthia Bridge Clark, Staff) 


Ms. Bridge Clark provided a status report on the Lower Boise River Feasibility Study. The US 
Army Corps of Engineers (Corps) and the Department are moving through the Corps’ new Planning 
Modernization Initiative. In late March, the Corps project team reviewed the information generated 
during the initial charette with Headquarters in Washington DC. The team received comments and the 
agreement on the path forward to continue the feasibility study. The next steps in the Corps planning 
process involve the collection of additional information about the preliminary alternatives and 
coordination with tribes and resource agencies in order to refine the array of alternatives. IDWR staff 
would like direction from the Board prior to development of the Project Management Plan or scope of 
study. Staff recommends scheduling a presentation and discussion once the proposed final array of 
alternatives is available. There was discussion among the parties regarding the allocation the Corps may 
have for the project.  
    Ms. Bridge Clark also provided a status report on the Henrys Fork Basin Study. The US Bureau 
of Reclamation (Reclamation) finalized an interim report documenting the process of identifying and 
screening water management alternatives in the Henrys Fork basin. It is available for public review and 
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comment. Reclamation has initiated the appraisal analysis of the short list of alternatives beginning with 
technical issues specific to each alternative and a refined analysis of the water available for storage. The 
Reclamation will provide updates to the IWRB as the appraisal analysis progresses and will continue to 
report to the Henrys Fork Watershed Council and other stakeholders as requested. Draft report 
completion is scheduled for October 2013. The Board should begin considering how to move forward 
with potential projects identified in the Basin Study. Staff recommends discussing the topic at a storage 
committee meeting prior to completion of the study.  There was discussion among the parties regarding 
the meeting dates. 
    Ms. Bridge Clark updated the Board on the Weiser-Galloway Project. She discussed the 
preliminary results of the geologic investigation. Additional samples of potential embankment fill 
materials close to the damsite were collected for additional testing. They are defining issues relating to 
landslides and environmental concerns. The final report is expected by the end of the federal fiscal year. 
The Operational Analysis is expected to be completed by spring 2014. 


Agenda Item No. 14, ESPA Management Update (Mat Weaver, Staff) 
 Mr. Weaver provided an update on management activities in the ESPA. He provided a status 
report on 2013 NRCS AWEP projects, and discussed the A&B Surface Water Enhancement Project. 
There was discussion among the parties regarding the timeline and details of the A&B project. 
 Mr. Weaver discussed the status of the Board’s applications for recharge water rights. He gave a 
summary of spring recharge activity and provided a presentation on recharge activity at the Milepost 31 
Recharge Site. There was discussion among the parties regarding the land owner and easement, 
monitoring wells, and   
 a. Lake Walcott Recharge Project 
 Mr. Weaver discussed the benefits of the Lake Walcott site for recharge. A&B Irrigation District 
and Magic Valley Groundwater District are willing to participate and ready to move forward. He 
updated the Board on the status of the project and the next steps. Mr. Weaver discussed the CH2M Hill 
bid, the use of the Board’s water right, wheeling fees, and aquifer credits. There was discussion among 
the parties regarding the details of the resolution. The resolution will be for a total of $85,644 to assist 
the Districts with engineering studies and environmental studies associated with the Walcott Managed 
Recharge Site, not to exceed 40% of actual costs. 


Mr. Raybould moved to adopt the resolution to make a funding commitment in the matter of the 
Eastern Snake Plain Aquifer Managed Recharge Program Walcott Recharge Site, with the changes 
discussed. Mr. Van Der Meulen seconded the motion.  


Roll Call Vote: Mr. Cuddy: Aye; Mr. Alberdi: Aye; Mr. Stevenson: abstained; Mr. Raybould: Aye; Mr. 
Van Der Meulen: Aye; Mr. Graham: Aye; Mr. Barker: abstained; Chairman Chase: Aye. Motion carried. 


Agenda Item No. 15, Other Non-Action Items for Discussion 
 Mr. Barker updated the Board on a decision out of the District Court in Texas regarding the 
Texas Department of Water Resources. There was discussion among the parties regarding upcoming 
committee meetings and tours.  


Agenda Item No. 16, Next Meeting and Adjourn 
The next regularly scheduled meeting is set for July 18-19, 2013 in Boise. Mr. Raybould made a 


motion to Adjourn, and Mr. Van Der Meulen seconded the motion. Voice Vote. All were in favor. 
Motion Carried. 
 
The IWRB Meeting 7-13 adjourned at approximately 1:30 pm. 
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Respectfully submitted this _____ day of July, 2013. 
 
 
 
      ________________________________________ 
      Bob Graham, Secretary 
 
 
      ________________________________________ 
      Mandi Pearson, Administrative Assistant II 
 
Board Actions: 
 
1.  Mr. Raybould made a motion that minutes for meetings 3-13, 4-13, 5-13, and 6-13 be approved as 


printed. Mr. Barker seconded the motion. Roll Call Vote. All present were in favor. Motion 
carried. 


 
2.  Mr. Raybould made a motion to amend the agenda. Mr. Van Der Meulen seconded the motion. 


Voice Vote. All were in favor. Motion carried. 
 
3.  Mr. Raybould moved to approve the resolution to make a funding commitment in the matter of 


the Lower Lemhi River. Mr. Van Der Meulen seconded the motion. Roll Call Vote. All were in 
favor. Motion carried. 


 
4.  Mr. Graham moved to adopt the resolution to make a funding commitment in the matter of 


Sunset Heights Water District. Mr. Alberdi seconded the motion. Voice Vote. All were in favor. 
Motion carried. 


 
5.  Mr. Raybould moved that the Chairman communicate to the Legislative leadership and the chairs 


of the House and Senate Resource Committees that the Board will review through the state water 
planning process concerns expressed during the House Resource Committee hearings on the 
2013 State Water Plan. As part of the review, the Board will consult with the Natural Resources 
Interim Committee. Because of the public hearing component of the state water planning 
process, the Board plans to complete the planning process and present proposed amendments to 
the 2013 State Water Plan for consideration during the 2015 Legislative Session. Mr. Van Der 
Meulen seconded the motion. Voice Vote. All were in favor. Motion carried. 


 
6.  Mr. Raybould moved to adopt a resolution to allocate funds in the matter of the Eastern Snake 


Plain Aquifer Managed Recharge Program at the Walcott Recharge Site. Mr. Van Der Meulen 
seconded the motion. Roll Call Vote. Mr. Stevenson and Mr. Barker abstained from voting. All 
who voted were in favor. Motion carried.  
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 Chairman Roger Chase called the meeting to order at approximately 8:30 
am. Mr. Bob Graham was absent. There were seven Board members present. A 
quorum was present.   
 
Roll Call 
Board Members Present 
Roger Chase, Chairman   Bert Stevenson 
Vince Alberdi   Chuck Cuddy 
Jeff Raybould  Peter Van Der Meulen 
Albert Barker 
 
Staff Members Present 
Brian Patton, Planning Bureau Chief   
Mandi Pearson, Administrative Assistant   
Clive Strong, Deputy Attorney General 
 
Guests Present 
Dave Shaw, ERO Resources 
Stephen Goodson, Special Assistant to the Governor 
 
Agenda Item No. 1, Executive Session 


At approximately 8:30 am the Board resolved into Executive Session by 
unanimous consent pursuant to Idaho Code Section 67-2345 subsection (1)(f), 
for the purpose of communicating with legal counsel regarding legal 
ramifications of and legal options for pending litigation, or controversies not 
yet being litigated but imminently likely to be litigated. No action was taken by 
the Board during the Executive Session. The Board resolved out of Executive 
Session and into Regular Session at approximately 9:05 am. 
 
Agenda Item No. 2, Consideration of Blackfoot Equitable Adjustment 
Settlement Agreement 
 Mr. Clive Strong described a resolution to approve a proposed 
settlement for the Blackfoot River Equitable Adjustment. The Adjustment 
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provides for two tiers. The first tier provides for a credit and debit system so that in the event that the 
Basin 27 water users exceed the 45,000 acre-feet annual diversion, they can use credits that would be 
obtained in years that they use less than the 45,000 AFY. In the event the credits prove insufficient, 
there is provision for Equitable Adjustment water up to 10,000 acre-feet provided by the Committee of 
Nine. A third tier has been proposed that in the event that the first two tiers are not sufficient to allow 
Basin 27 water users to continue to divert at the historical level and would interfere with the tribal water 
right, another 10,000 acre-feet would be provided to the tribe by the Committee of Nine, the Basin 27 
water users, and the Board. Mr. Strong recommended to the Board that they approve the agreement. He 
noted, however, that this is a unique situation and should not be viewed as precedent. There was further 
discussion among the parties about this situation not being viewed as precedent, as well as the 
Committee of Nine approval. 


Mr. Raybould and Mr. Graham abstained from voting. Mr. Stevenson moved to approve the 
resolution in the matter of the Blackfoot River Equitable Adjustment Settlement Agreement. Mr. Van 
Der Meulen seconded the motion. 


Roll Call Vote: Mr. Cuddy: Aye; Mr. Alberdi: Aye; Mr. Stevenson: Aye; Mr. Raybould: Abstain; Mr. 
Van Der Meulen: Aye; Mr. Graham: Absent; Mr. Barker: Abstain; Chairman Chase: Aye. Motion passed.  
 
Agenda Item No. 3, Blue Lakes Pipeline Loan 


Mr. Patton discussed the original approval of the loan for the Blue Lakes Pipeline, in the amount of 
1.5 million dollars, to the five districts that own the Blue Lakes Trout Farm. Three of the districts have 
elected to pay their share up front and not borrow from the Board. It has been recommended that the 
Board amend its prior resolution to approve the pipeline replacement loan for North Snake Groundwater 
District and Bingham Groundwater District in an amount not to exceed $850,000.  


Mr. Raybould moved for the adoption of the resolution in the matter of Pristine Spring Facility and 
the Blue Lakes Pipeline with the stated corrections. Mr. Alberdi seconded the motion. 


 
Roll Call Vote: Mr. Cuddy: Aye; Mr. Alberdi: Aye; Mr. Stevenson: Aye; Mr. Raybould: Aye; Mr. Van 
Der Meulen: Aye; Mr. Graham: Absent; Mr. Barker: Aye; Chairman Chase: Aye. Motion passed.  
 
Agenda Item No. 4, Other Non-Action Items Board members may wish to discuss 


Mr. Raybould discussed a delivery dispute on Falls River. To resolve the dispute, the Court allowed 
for a separate delivery system to be installed to deliver water to a parcel of property with its attached 
water right. They discovered that that section of Falls River is a protected section under the Henry’s Fork 
Basin Plan and it requires Board approval for that diversion to be changed. Mr. Raybould asked staff to 
review the diversion change and as long as there isn’t any conflict to allow the diversion change to occur. 
Mr. Patton discussed the Henry’s Fork Basin Plan related to the Falls River, and stated that the diversion 
should be allowed. Mr. Raybould requested that the matter be expedited.  


Mr. Chase discussed the minimum flow issue at Swan Falls. There was discussion regarding the 
Board’s commitment to use the Palisades storage water rights to backfill if the flows at the Murphy 
Gauge drop below the minimums.  


Mr. Chase and Mr. Patton discussed a landslide due to a suspected leak in the Emmett Canal. The 
parties discussed the Board’s offer to participate in a loan to Emmet Irrigation District if needed. 


Mr. Chase discussed the possibility of a loan to Treasureton Irrigation District to pay off bonds. The 
parties discussed the proposed interest rate as well as legality of the loan.  
 
Agenda Item No. 5, Adjourn 


Mr. Raybould made a motion to Adjourn, and Mr. Van Der Meulen seconded the motion. Voice 
Vote. All were in favor. Motion Carried. 
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The IWRB Meeting 8-13 adjourned at approximately 9:35 am. 
 
Respectfully submitted this _____ day of July, 2013. 
       
 
 


________________________________________ 
      Bob Graham, Secretary 
 
 
 
      ________________________________________ 
      Mandi Pearson, Administrative Assistant II 
 
Board Actions: 
 
1. Mr. Raybould and Mr. Graham abstained from voting. Mr. Stevenson moved to approve the 
resolution in the matter of the Blackfoot River Equitable Adjustment Settlement Agreement. Mr. Van 
Der Meulen seconded the motion. Roll Call Vote. Motion Passed. 


2. Mr. Raybould moved for the adoption of the resolution in the matter of Pristine Spring Facility 
and the Blue Lakes Pipeline with the stated corrections. Mr. Alberdi seconded the motion. Roll Call 
Vote. Motion Passed. 
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Memorandum  


To: Idaho Water Resource Board 


From: Jennifer Cuhaciyan 


Date: 6/20/13 


Re: Water Rights Accounting Progress Update 


 


Last fall we were nearing completion of our new GIS-based accounting program.  We had 
completed an implementation of the Payette accounting model using the new program and were 
beginning testing and validation of that model.  We had also largely completed an implementation 
of the Snake accounting model and had begun to investigate approaches to handle the myriad of 
Snake-specific special calculations that remained to be incorporated.   
 
Around this same time, staffing changes presented us with an ideal opportunity to take pause and 
reevaluate the scope and direction of our accounting program development project relative to our 
current water management needs and resources.  Several important conclusions rose out of this 
evaluation, including:   
 


• The new accounting program code (as it was a year ago) was going to require significant 
modification in order to accommodate the special conditions and calculations that exist in 
the WD01 accounting.   
 


• Contrary to one of the main objectives of a new accounting program, the code behind the 
new program had become exceedingly complex and lacked transparency.  We found that 
code changes, particularly those needed to integrate the remaining special calculations, 
were going to be extremely difficult to implement in the new code. 


 
• We had overlooked key points in the development process to compare and evaluate 


incremental differences between the new and old accounting algorithms, as well as key 
points to consult with water districts and accounting staff on the features and methods that 
would best suit their needs.  


 
Since last fall, we have worked with members of WD01 to address these concerns and update the 
new accounting program accordingly.  While we have foregone some of the new functionality that 
was envisioned previously (integrated storage program, universal/basin-independent program, etc), 
we have gained in the areas of flexibility, transparency, and maintainability.  We also now have the 
opportunity to better involve stakeholders in the development process, starting with their review 
and approval of an accounting model that almost exactly replicates the old model output.  From 
here we can work together to incorporate and evaluate new program features and capabilities.   


 
Current Status 
We have fully completed an implementation of the Snake accounting in the new modeling 
framework and have tested the model using 2011 final accounting data and a full spectrum of 2012 
accounting scenarios.  These years and scenarios were selected by WD01 as being good tests of 
model performance under a full range of wet/dry conditions and daily accounting procedures.  
During this testing process all deviations (relative to the old accounting model output) were 
thoroughly investigated and code was modified until the new program output closely replicated the 
output from the old model.  Cumulative storage use by water user is perhaps the most revealing 
indicator of how closely the two models match one another and this value varied by no more than 
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0.14%.  Discrepancies of 0.1 cfs and less were attributed to differences in rounding between the 
Fortran and C# programs, where the Fortran code simply truncates decimal values and C# rounds 
to the nearest value.  With this testing complete, the program is now successfully running in 
parallel with the old model during the current 2013 irrigation season.   
 
Definitions and Next Steps 
The Water Rights Accounting Program makes up only one part of the entire water right accounting 
process.  See Attachment A for a complete schematic of this process.  Other parts of the process 
include the Storage Program (run on the day of allocation and at the end of the irrigation season to 
determine storage account fill) and the Reach Gain Program (used by accountants to evaluate reach 
gains and check for errors and inconsistencies in accounting input data), as well as the databases 
that handle Water Rights Accounting Program input and output data.  To assist in our discussions, 
we have termed the whole suite of tools as WRA #.#, with the versioning as follows: 
 


• WRA 1.0 (1978 to 2014)  –  Consists of the existing Fortran accounting, storage, and 
reach gain programs and the Access databases and forms that are used to handle the input 
and output data for those programs. 


 
• WRA 2.0 (2013)  –  The water rights accounting, storage, and reach gain programs will be 


completely translated out of Fortran and into the C# language.  The Access databases and 
forms will be upgraded to SQL Server and C# Windows applications to allow for better 
integration with other Department resources.   


 
• WRA 2.1 – New features and functionality will be added to the accounting process as 


needed.   
 
We have organized the work remaining to complete WRA 2.0 into several tasks, many of which 
can be worked on in parallel.  Attachment B illustrates the planned workflow towards completion 
of this project.  Using our completed Snake accounting program as our starting point, we will work 
on extracting Snake-specific calculations and generating a generic accounting algorithm that can be 
used to construct the accounting models for the remaining basins.  We will also be beginning work 
to update the Storage and Reach Gain programs for each of the basins, starting with the Snake.  
These programs should be relatively simple and straightforward to upgrade into C#.  We expect all 
of this work to progress quickly and smoothly and hope to have this work completed for all basins 
in time for parallel testing with their older counterparts during the 2014 irrigation season.  
Coordination and communications with water districts will be an important part of this 
implementation.   
 
During this effort, we will also be working on the development of a new SQL Server data 
management solution.  Once this is completed, we will update the C# programs to read/write 
directly to the database rather than continuing to use the more antiquated text files.  This step will 
mark the completion of the WRA 2.0 development process and the beginning of our investigations 
into new features and functionality for WRA 2.1.  In Water District 01, such investigations are 
getting underway.  The Committee of Nine has formed a WRA Technical Subcommittee to review 
and evaluate the new Snake accounting model and accounting policy.  We are prepared to provide 
code updates and toggle functionality that will assist their evaluation process.   
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Memorandum  


To: Idaho Water Resource Board 


From: Cynthia Bridge Clark 


Date: July 2, 2013 


Re: Status of Ongoing Storage Water Studies 
 


 
The following is a status report on the water storage studies initiated by the Idaho Water Resource Board 
(IWRB).  This memorandum describes progress since the last IWRB meeting in May 2013.  
 
Weiser-Galloway Project 


Weiser River Geologic Investigation and Analysis Project (Geologic Investigation):    


• The final report for the Geologic Investigation is scheduled for completion in September 2013.  Due to the 
location of the IWRB’s September meeting, a presentation of the final study results by the US Corps of 
Engineers (Corps) will be provided at the November IWRB meeting.  The update will include a revised 
project cost estimate.   


Snake River Operational Analysis Project (Operational Analysis): 


• The Corps continues to refine the riverware model for the Weiser River basin.   


• The Corps has been coordinating with Idaho Power Company (IPC), the US Bureau of Reclamation 
(Reclamation) and IDWR to identify potential operating scenarios, discuss modeling processes based the 
various models used in the Upper Snake River system, and exchange available data.  Both entities have 
been exceptionally cooperative.   


• After discussing the models available in the Snake River system and their respective purposes, it was 
decided that the Eastern Snake Plain River planning model would be used in conjunction with the Weiser 
River reservoir model to evaluate impacts to the system upstream of the Hells Canyon Complex.  IPC has 
agreed to evaluate impacts to the hydropower plants in the middle Snake River and the Hells Canyon 
Complex as part of the modeling effort.  In addition, IPC will evaluate impacts of changes in water 
temperature resulting from the Galloway project based on the flow and temperature model results from the 
Corps.  Reclamation will provide validation of the analyses using the Upper Snake and Boise River 
Riverware models.     


• Completion of the Operational Analysis is scheduled for spring 2014.  An update will be provided to the 
IWRB at the November IWRB meeting. 
 


REQUIRED ACTIONS:  No action is required by the IWRB at this time.    


Boise River Feasibility Study 


• Study work to date has indicated that enlarging the Arrowrock Reservoir is the preferred storage option. 


• As required under the Corps new Planning Modernization Initiative, re-scoping of the feasibility study was 
initiated in December 2012.  The re-scoping Charette process was completed in March with an In Progress 
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Review by the Corps Headquarters.  Refinement of the alternatives and detail of study will continue and 
will be reflected in a new scope of work or Project Management Plan (PMP).      


• The Corps recently secured approximately $125,000 for use in federal fiscal year 2013 to advance the 
study.  The Corps anticipates completion of the revised PMP and a revised federal cost share agreement 
(FCSA) between the IWRB and the Corps by the end of September 2013.  This is subject to review and 
approval by the IWRB. 


• The total costs of the original study were estimated to be $1,740,000, of which $870,000 was the federal 
contribution, $500,000 was a credit to the IWRB for previous work in the Boise River drainage as 
authorized in the Water Resources Development Act of 2007, $37,000 was to be provided by the IWRB 
through in-kind services, and an estimated $333,000 was to be provided by the IWRB from the Aquifer 
Planning and Management Fund.  


• As of June 1, 2013, total study expenditures were $872,327.20 (50% federal funds, 50% State pre-
agreement credit and in-kind work).  The remaining balance of the IWRB’s $500,000 pre-agreement credit 
and in-kind services was approximately $100,000.  To match the current available federal funds, the 
IWRB’s credit will be exhausted and approximately $25,000 from the Aquifer Planning and Management 
Fund will be expended.        


• The proposed PMP and FCSA will be presented to the IWRB’s Water Storage Projects Committee and the 
full IWRB as the project progresses.  IDWR and Corps staff will discuss the study budget and the timeline 
for review of the study scope and potential cost share agreement at the July IWRB meeting. 


REQUIRED ACTIONS:  No action is required by the IWRB at this time, but the IWRB will soon have to 
consider the future direction of the study.       


Henrys Fork Basin Study 


• The appraisal level analysis of the short list of water supply and management alternatives in the Henrys 
Fork Basin, including seven potential surface water storage sites, is ongoing.  The analyses are focused on 
technical issues specific to each alternative, the basin hydrology and a refined analysis of the water 
available for storage.    


• On May 13 and 14, 2013, Reclamation and IDWR staff provided an update on the study to the Fremont 
Madison Irrigation District and to the public in “open house” meetings hosted by the Henry’s Fork 
Foundation and the Friends of the Teton River. 


• The study is scheduled to be completed by December 2013.  Reclamation and IDWR are meeting with 
stakeholders to identify which alternatives have technical promise and public support.     


• An IWRB Water Storage Projects Committee meeting is scheduled for August 8, 2013 in Rexburg to 
review the study process, findings to date, and discuss how promising alternatives might be advanced.  The 
Committee will also tour parts of the basin including several of the identified surface water storage 
alternatives and the Egin Bench Recharge facilities. 


• A draft report is anticipated in October 2013.  The report and possible next steps will be presented to the full 
IWRB for review and endorsement at the November IWRB meeting. 


REQUESTED ACTIONS:  No action is required by the IWRB at this time.  However, IWRB members are 
asked to begin considering which of the alternatives might be carried forward.      
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Minidoka Dam Raise Special Study 


• The US Bureau of Reclamation completed the Minidoka Dam Raise Special Study in May 2010, evaluating 
the structural raising of Minidoka Dam to accommodate a 5-foot rise in normal reservoir water surface 
elevation.  Results from the study indicated the proposed dam raise was feasible and would result in an 
additional storage capacity of approximately 67,115 acre-feet and an average annual yield of 33,000 acre-
feet.  Estimated project costs were reported as follows: 


o Estimated cost to complete the spillway repair without the raise = $50 million 
o Estimated cost to construct the dam raise = $150 million 
o Most probable total project cost of the spillway repair and the raise = $200,000 million 
o Estimated cost in 2010 dollars to construct the dam raise after completion of the spillway repair = 


$205 million (increase of $55 million from $150 million)  
 


• At the time the study was concluded, Reclamation was in the process of completing environmental 
compliance and design studies for the replacement of the existing spillway and moving forward with the bid 
process for construction.  Given the overlap with the repair project, the IWRB determined that further action 
on the dam raise would be postponed.  
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Overview of the Swan Falls Settlement 


Brief History: 


 The Swan Falls Settlement resolved an ongoing controversy over how to balance water 
uses for agriculture and water needs for hydropower generation in the Snake River Basin.  In 
the late 1970s, a group of Idaho Power Company’s ratepayers initiated a lawsuit against the 
Company, contending that it had failed to adequately protect its water rights for hydropower 
generation at the Swan Falls Dam.  As a result of the Company’s alleged failure to protest junior 
water uses upstream from Swan Falls Dam, the ratepayers claimed, the Company had less 
water for power generation, resulting in higher electricity rates for its customers.  Idaho Power 
Company, in its initial response, maintained that all of its water rights for hydropower 
generation were subordinated as a result of the subordination condition on its rights at the 
Hells Canyon Complex.  The Idaho Supreme Court, however, decided the issue in favor of the 
ratepayers, holding that the subordination at Hells Canyon did not extend upstream to the 
Swan Falls water rights.   


 Following the decision, Idaho Power Company initiated a lawsuit against the holders of 
approximately 7,500 water rights upstream from its Swan Falls facility, seeking curtailment of 
those rights based on their junior priority relative to the Company’s hydropower rights.  Given 
the catastrophic consequences that such curtailment would have had on agriculture in 
southern Idaho, the State, through the Governor and the Attorney General, entered into 
negotiations with Idaho Power Company to resolve the litigation.   


 The State’s primary interests were to protect existing water uses, and to ensure that the 
State would control the allocation of water between hydropower and other uses.  The interest 
of the Idaho Power Company was to maintain adequate water levels in the Snake River for 
hydropower generation at its Swan Falls facility.  The minimum stream flow right held by the 
State at the Murphy Gage (located approximately 4 miles downstream of the Swan Falls facility) 
was for 3,300 cfs at the time of the negotiations, while Idaho Power Company’s hydropower 
rights were for 8,400 cfs at the Swan Falls facility.   An effort was launched to determine the 
actual historic low flow in the river, in a way that accounted for all existing upstream water 
uses.  The low flow was estimated to have been approximately 4,500 cfs, providing the parties 
with a context for negotiations about how to maximize the benefit of the State’s water 
resources for both existing agricultural and hydropower interests, as well as for future water 
development. 
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 The parties crafted a settlement in 1984 with the following key features: 


1. Idaho Power Company agreed to subordinate its water rights at Swan Falls and 10 
other hydropower facilities to all upstream water uses in existence at the time of the 
agreement.1


2. The State agreed to increase the minimum stream flow rights at Murphy Gage by 
600 cfs in the summer months and 2,300 cfs in the winter.  The result was a 
minimum stream flow of 3,900 cfs from March to November, and a 5600 cfs 
minimum stream flow for the rest of the year.  This provided the Company with 
some assurance that the State would work to preserve the water levels in the Snake 
River on the basis of its own right.  


 


3. Idaho Power Company agreed to not contest the State’s authority to place the 
Company’s hydropower water rights in excess of the minimum flow in a State 
controlled trust.  The trust resolved a conflict between the State and Idaho Power 
Company about how to ensure that water would be available for future 
development.  The State sought immediate subordination of Idaho Power’s rights to 
futures uses down to the new minimum stream flows, while Idaho Power preferred 
to leave those rights unsubordinated until new uses were approved.  This impasse 
was resolved by legislation that placed the Company’s water rights for flows in 
excess of the minimum stream flows in a State administered trust.  Through this 
trust, Idaho gained control over the hydropower water rights and could thereby, as a 
matter of state law, subordinate the hydropower water rights to future water rights 
granted in accordance with state law.  These future water rights licensed by IDWR, 
became known as “Trust Water Rights.”    


Trust water is that flow of the Snake River that is greater than the Murphy minimum 
flow but less than the decreed water rights at each of the Idaho Power Company’s 
facilities.  As shown on the attached graph, for example, trust water at the Murphy 
Gage is that flow of the Snake River in excess of the Murphy minimum flow but less 
than 8,400 cfs, the total of the decreed water rights for the Swan Falls facility. 


                                                           
1 The subordination also included those water rights for which substantial investment was made pursuant to a 
valid application or permit by the target date, even if actual use had not yet occurred. 
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4. The parties reaffirmed that the flow at Milner Dam may be reduced to zero, and that 
for purposes of the administration of surface and groundwater rights tributary to 
the Snake River below Milner Dam, no water above Milner is to be considered.   
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Frequent Questions: 


1. What is “Trust Water”? 


a. The term “Trust Water” is a misnomer.  The trust consists of water rights, not 
actual water.  Trust Water is a shorthand term referring to flows above the 
minimum stream flow at the Murphy Gage, which were originally appropriated 
under water rights for hydropower generation. 


2. What is a “Trust Water right”? 


a. Trust Water rights are surface and ground water rights in the Trust Water Area 
for which actual use occurred after October 25, 1984, that divert water 
previously appropriated under the hydropower rights held in trust by the State 
(these rights were already subordinate to existing uses).  These rights may be 
curtailed if the water level in the Snake River drops below the minimum stream 
flows of 3,900/5,600 cfs at the Murphy Gage.  Because trust water rights 
authorize the diversion of water that was first appropriated under Idaho Power 
Company’s Swan Falls hydropower rights, they are likewise subordinated to the 
water uses that existed at the time of the Swan Falls Agreement.  Some trust 
water rights were established with a 20 year term condition, which provides that 
Idaho Department of Water Resources (IDWR) can revisit those water rights 
after the term expires to determine whether the authorized use remains in the 
public interest as expressed in Idaho Code § 42-203C. 


3. What is the “Trust Water Area”? 


a. The trust water area is pictured in the map below.  It shows the area within 
which surface and ground water is deemed tributary to the Snake River between 
Milner Dam and the Swan Falls Dam for purposes of the Swan Falls Settlement.  
This trust water boundary is not a hydrologic boundary, but rather, permanently 
delineates the area that will be subject to administration under the Swan Falls 
trust.     
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4. What about enlargement and expansion water rights? 


a. Enlargement water rights are water rights issued pursuant to Idaho Code § 42-
1426 for enlargements of the place of use of previously acquired water rights (so 
long as there in no increase to the rate of diversion).  These enlargement water 
rights, despite having a priority date based on the date of enlargement, are 
subordinate to all water rights senior to April 12, 1994, including the Swan Falls 
hydropower water rights.  Expansion water rights are water rights issued 
pursuant to Idaho Code § 42-1416B for expanded uses in critical ground water 
areas.  Expansion water rights have a priority date of June 30, 1985.  Both 
enlargement and expansion water rights are trust water rights, and may be 
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subject to curtailment if the minimum stream flows at Murphy gage drop below 
3,900/5,600 cfs. 


5. Does the trust water area include the Snake River and surface and groundwater 
tributary to the Snake River upstream from Milner dam? 


a. No.  Pursuant to Idaho Code 42-203B, the Snake River and tributary surface 
water or ground water above Milner Dam is administered separately from the 
Snake River and tributary surface water or ground water below Milner Dam.  
That means that in the event that the minimum stream flows at the Murphy 
Gage are not met, uses of the waters of the Snake River or surface and ground 
water sources tributary to the Snake River above Milner Dam are not subject to 
curtailment based upon senior water rights downstream from Milner Dam. 


6. What does zero minimum flow at Milner mean? 


a. The zero minimum stream flow at Milner Dam was adopted by the Idaho Water 
Resource Board in 1976 as a means of formalizing the management of the Snake 
River as “two rivers.”  This policy provides for the optimum development of the 
surface and ground water resources tributary above Milner Dam, and protects 
water users above Milner Dam from administration stemming from surface and 
ground water uses from sources tributary to the Snake River below Milner Dam.2


7. What would happen if the Snake River drops below the 3,900/5,600 cfs Murphy 
minimum stream flow? 


 


a. In the event that the water level of the Snake River drops below the minimum 
stream flows at Murphy Gage, upstream trust water rights (water rights in the 
trust water area with priority junior to 10/25/19843) are subject to curtailment.  
The sufficiency of the flows at Murphy Gage is determined by the “actual flow 
conditions”4


                                                           
2 See Idaho Code 42-203B(2). 


 at the gage.   


3 There are some exceptions to this characterization, notably, water rights where actual use was determined to 
have begun prior to 10/25/1984, despite a more junior priority date.  These rights have been identified in SRBA 
proceedings. 


4 “Actual flow conditions” means the flow measured at the Murphy Gage after adjustments to account for any 
fluctuations resulting from the operation of Idaho Power Company’s hydropower facilities.  Acquisitions of water 
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8. Are water rights with a priority date earlier than October 25, 1984 subject to 
curtailment if the flow of the Snake River falls below the Murphy minimum stream 
flow? 


a. No.  Water rights with a priority date senior to October 25, 1984 are not subject 
to curtailment by either the State’s 1985 minimum stream flow rights or 
hydropower water rights, unless it is expressly noted on the face of the water 
right.  In the event, however, that actual flow conditions in the Snake River drop 
below 3,300 cfs, water rights junior to the State’s 1976 Murphy minimum stream 
flow right are subject to curtailment. 


9. If the actual flow conditions of the Snake River at the Murphy Gage fall below the 
minimum flow, are surface water rights below Milner Dam subject to curtailment 
before ground water rights? 


a. No.  Surface water rights are not subject to curtailment before ground water 
rights.  Surface and ground water rights are subject to curtailment on the basis of 
the prior appropriation doctrine as established by Idaho law and will be 
conjunctively administered.   


10. What is the State doing to prevent actual flow conditions from dropping below the 
minimum stream flows? 


a. In the near-term, the Idaho Water Resource Board has acquired 5,000 acre-feet 
of storage space in Palisades Reservoir to be used to sustain the Murphy 
minimum stream flow in the event of a short-term drop in flows.  In the long-
term, IDWR, in conjunction with other entities, is actively developing a 
measurement protocol designed to provide accurate information about the flow 
in the Snake River.  With more accurate data, and greater understanding of 
factors influencing the flow of the Snake River, comes greater ability to manage 
the Snake River flow at the Murphy Gage.  This information will be used by the 
Idaho Water Resource Board in the implementation of the Eastern Snake Plain 
Aquifer Management Plan to provide strategies for stabilizing spring flow 
discharge from the aquifer and or managing other sources contributing to Snake 
River flow.  Finally, the creation of water districts within the trust water area, 


                                                                                                                                                                                           
by the Company from above Milner dam are defined as a fluctuation resulting from the operation of Idaho Power 
Company’s hydropower facilities, and therefore, are not counted in the calculation of the actual flow conditions. 







02/28/12  8 


 


and coordination between those districts, will aid IDWR in administering the 
resource to sustain the Murphy minimum flow. 


11. Does flow augmentation water count toward the minimum flow for purposes of the 
Swan Falls Agreement? 


a. Flow augmentation water refers to water rented by the U.S. Bureau of 
Reclamation for use below Hells Canyon dam to supplement flows for salmon 
and steelhead listed under the Endangered Species Act.  Flow augmentation 
water is not a fluctuation caused by Idaho Power Company operations, and 
therefore is included in determining the “actual flow conditions” at the Murphy 
Gage for purposes of the Swan Falls Settlement.  The accounting for flow 
augmentation deliveries for flow is a separate matter that is governed by the 
2004 Snake River Water Rights Agreement and rental agreements.      


12. Why do some trust water rights have term limits? 


a. In implementing the Swan Falls Settlement, IDWR recognized the need to revisit 
allocations of Trust Water to ensure that, after a certain period, such rights 
remain in the public interest, as defined by criteria found in Idaho Code § 42-
203C.  As a result, many Trust Water rights were approved with a condition 
stating that they will be subject to review under the public interest criteria after 
a term of 20 years.  
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FRAMEWORK FOR FINAL RESOLUTION 
OF SNAKE RIVER WATER RIGHTS 
CONTROVERSY 
 
“Achieving a proper balance among 
competing demands for a limited resource 
such as water in the Snake River system is a 
fundamental public policy question.  Litigation 
is not the most efficient method to resolve 
complex public policy questions.” 


“The definition and implementation of a 
known and enforceable policy will make 
the Swan Falls controversy an asset in the 
history of the state.” 







FRAMEWORK FOR FINAL RESOLUTION 
OF SNAKE RIVER WATER RIGHTS 
CONTROVERSY 
1. Murphy Minimum Streamflow 
2. New Public Interest Criteria for Future 


Development  
3. Commence A General Adjudication 
4. Establish A Water Marketing System 
5. Conduct Hydrologic and Economic 


Studies to Implement State Water Plan 
6. Ratepayer Protection Legislation 







1.  MURPHY MINIMUM STREAMFLOW 


 Minimum stream flow water rights 
decreed 


 Hydropower water rights decreed 
 Protected water rights identified  
 State Water Plan Amended 
 Measurement and Monitoring Protocol is 


being developed 







2.  Public Interest Criteria  


 Hydropower water rights held in trust by 
the State of Idaho  


 Idaho Code § 42-203C establishes 
public interest criteria for reallocation of 
trust water 
 
 







3.  General Stream Adjudication 


“Because a general stream adjudication 
will take many years to complete, it is 
essential to initiate the process as soon as 
possible so that it will be completed before 
an even more severe water rights crisis is 
upon us.” 







3.  General Stream Adjudication 
(continued). 


Pending Late  
Claims, 23 


Spring 2013 LCDR, 60 
Late Claims to be Recommended, 70 


Recommendations 
with Objections, 100* 
 


Awaiting Decree, 322 


Decreed 
158,264 


July 2013 SRBA Status Report 
 
*Fifty SF-5s are currently circulating for signature. 
 
 
 







4.  Water Marketing 
 Water marketing is occurring, but on an ad 


hoc basis 
 Conjunctive management 


 American Falls Reservoir District No. 2 v. IDWR 
 Clear Springs Foods, Inc. v. Spackman 
 A&B Irrigation District v. IDWR  
 Surface Water Coalition v. IDWR 
 ESPA CAMP 
 Hatchery Acquisitions 
 CREP and AWIP projects 







5. Conduct Hydrologic and Economic 
Studies to Implement State Water Plan 
 
 State Water Plan Amended 
 Updated ESPAM 
 Economic studies done on hydropower 


and curtailment scenarios 
 Studies of aquifer recharge are ongoing 
 Studies of storage projects have been 


completed and/or are underway 
  







6.  Ratepayer Protection Legislation  


 Idaho Code § 61-502B – gain on sale of 
hydropower water rights accrues to 
ratepayers 







Where Are We Today 


 “[T]he settlement agreement is expected to have 
no impact on depletions or hydroelectric 
generation until approximately 2015 . . .”  Idaho 
Power Company Response to Questions (January 
30, 1987). 


 Lowest Observed Actual Flow at Murphy Gage in 
2013 – 4,380 cfs 


  


 







What’s left to be done? 
 Completion of Measurement and 


Monitoring Protocol 
 Review term trust water rights 
 Development of tools for predicting spring 


flow trends 
 Development of an adaptive management 


strategy to ensure Murphy minimum 
stream flow 


 Revision of Part B Plan for Milner to 
Murphy Reach of the Snake River 







QUESTIONS  


 
 
 


Those who fail to plan, plan to fail. 
 


Winston Churchill 
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1. Roll Call 
2. Executive Session – Board will meet pursuant to Idaho Code § 67-2345 
subsection (1)(f), for the purpose of communicating with legal counsel regarding 
legal ramifications of and legal options for pending litigation, or controversies not yet 
being litigated but imminently likely to be litigated.  Executive Session is closed to 
the public. 
3. Agenda and Approval of Minutes 7-13 and 8-13 
4. Western States Water Council Report 
5. Public Comment 
6. Recharge Legislation Update 
7. Water Right Accounting Program Update 
8. Storage Studies Update 
9. Pristine Springs Update 
10. Planning Program Update 
11. Financial Program  


a. Status Report  
b. Treasureton Irrigation 


12. ESPA Management 
a. Update 
b. Effects of 2012 Magic Reservoir releases on ESPA 


13. Mountain Home Area Water Supply 
14. IDWR Director’s Report 
15. Other Non-Action Items for Discussion 
16. Next Meeting and Adjourn 
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The meeting will be held in facilities that meet the accessibility requirements of the Americans with Disabilities Act.  If you 
require special accommodations to attend, participate in, or understand the meeting, please make advance arrangements by 


contacting Department staff by email Mandi.Pearson@idwr.idaho.gov or by phone at (208) 287-4800. 
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Progress Report 
Swan Falls Technical Working Group 


Presented to the Idaho Water Resource Board by Sean Vincent 
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Talking Points 
• Swan Falls Technical Working Group 


– Membership 
– Goals 
– Work to date 


 


• Draft Streamflow Measurement & Monitoring Plan 
– Overview 
– Concerns 


 


• Next steps 
 
 







TWG Membership 
• State of Idaho 


– Christian Petrich, Liz Cresto, Sean Vincent, David Hoekema 
 


• Idaho Power Company 
– Jon Bowling & Pete Vidmar 


 


• Consultants 
– Greg Sullivan (City of Pocatello) 
– Chuck Brendecke (IGWA) 


 


• USGS (non-membership/support role) 
– Molly Wood & Dave Evetts 


 
 







TWG Goals 
1. Facilitate determination of “Average Daily Flow” as 


defined in paragraph 7 of the 1984 Agreement 
 


2. Transparency 
– Open, collaborative process w/ stakeholder representation 
– Webpage to compile and disseminate information 


 


3. Advise/inform policymakers re: technical issues 
 


4. Assist with development of management 
responses/triggers 


 
 







Work to Date 
• Pre-TWG work 


– Workshops on flow measurement 5/14/2009 and 6/11/2009 
– Dreher report 
– Reconnaissance field work (IPCO, USGS, and IDWR) 


 


• TWG 
– 13 meetings + March 2012 Policy Group debrief + October 2012 fieldtrip 
– Upstream gage locations identified for CJ Strike and Swan Falls reservoirs 
– New reservoir stage gage installed by IPCO in Bruneau Arm of CJ Strike 
– Seepage survey (November 2012 & July 2013) 
– Collecting, compiling, & analyzing data  IDWR website 
– Draft Streamflow Measurement and Monitoring Plan 


 
 
 















Draft M&M Plan - Purpose 


 
   “The purpose of this report is to outline a 


measurement and monitoring protocol  for use in 
distribution of water to hydropower rights (list of 
water right #s) and minimum stream flow water 
rights (2nd list of water right #s)” 


 
 







Terminology 


• On partial decrees (& in 1984 Agreement): 
– Average Daily Flow = daily average of flow measurements at 


the Murphy gage adjusted to account for IPCO operations 


 
• In the vernacular of hydrologists: 


– Average Daily Flow = daily average of flow measurements 
(without adjustment) 


 
• In the M&M Plan: 


– Unadjusted Average Daily Flow 
– Adjusted Average Daily Flow 


 







 Partial Decree Provisions 
• (Adjusted) Average Daily Flow at Murphy includes 


adjustments to remove effects of IPCO reservoir 
operations and releases of IPCO water from sources 
upstream of Milner 
 


• (Adjusted) Average Daily Flow at Murphy = 3,900 cfs 
(4/01 – 10/31) and 5,600 cfs (11/01 – 3/31) 
 


• Exclude surface water and groundwater outside the 
“Trust Area” in distributing water to the partial decrees 
 
 


 











 Hydrology 


• Milner to Murphy reach is ~180 miles long 
 


• 8 main-stem and 3 primary tributary streamgages in the 
reach 
 


• The streamgages are operated by the USGS and IPCO 
– IPCO operates Murphy Gaging Station 


 
 
 











 Hydrology (cont’d) 
 


• Low flow period is mid-June through mid-August 
 


• Also approach non-irrigation minimum during March 
 


• Milner to King Hill reach gains ↑ from ~4,200 cfs in 
1900s to ~6,700 cfs during the 1950s but have since ↓ 
to ~5,000 cfs (3.3.6) 
 







root of problem 







 







 Hydrology 
• Irrigation diversions 


– Total authorized max. diversion rate between Milner and Murphy > 
3,000 cfs 


– Most rights for diversion are senior to subject hydropower and min. flow 
rights 


 


• Milner releases 
– Flood control 
– Salmon flow augmentation (part of “actual flow conditions” so no 


adjustment) 
– IPCO releases of stored water from above Milner 


 


• No flow past Milner during low flow period in low water 
years 







 







 Hydropower Facilities 
• 6 IPCO reservoirs below Milner Dam 
 
• At equilibrium, unadjusted flow ↓ if a reservoir 


accumulating storage & unadjusted flow ↑ if a reservoir 
releasing storage 
 


• Impacts are lagged & attenuated 
– ~ 8-hour travel time from CJ Strike to Murphy for flow < 5,000 cfs 


 











Reservoir 


Lower 
Salmon 


Falls Bliss CJ Strike 
Swan 
Falls 


Capacity (acre-ft) 10,900 11,100 250,000 7,425 


Surface area (acre) 748 255 7,500 1,525 


Permissible stage adjustment (ft) 2 2 1.5 4 


Volume (acre-ft) 1,496 510 11,250 6,100 


Maximum potential reduction to 
avg. daily flow  (cfs) 754 257 5,672 3,075 







Quantifying Impact of IPCO Operations 


• Calculating Adjusted Average Daily Flow requires 
determination of storage change for each IPCO 
reservoir and conversion into equivalent flow rate 
 


• Time delay before impacts to Murphy flow so storage 
changes must be lagged/routed 
 


• Also correct for releases of IPCO owned/leased water 
(subtraction) 
 
 







Methods for Estimating Change in Storage 


1. Reservoir-Stage Method  requires reservoir stage 
measurements and stage vs. capacity tables 
– R-S Method more straightforward and easier to implement because it 


involves fewer measurements 
– R-S Method can be unreliable during windy periods 
– Winds typically are mild during low-flow periods in July and at night 
 


2. Flow Method (Dreher)  requires upstream and downstream 
gages plus estimate of all inflows & outflows between the gages 
– Inflows (tributaries, return flows, precipitation, river and reservoir gains) 
– Outflows (canals, high lift pumps, reservoir evaporation, river and 


reservoir losses) 
 


 


 











Important Points 
 


• Methods are equivalent except for manner in which 
change in storage is determined 


 


• Routing functions have not yet been determined 
 


• Only R-S Method can be implemented using available 
data 
 


 
 







Sources of Uncertainty 


• Murphy Gaging Station 
– Rated “Good” by USGS (95% of daily values within 10% of true) 


 


– Subject to “shifts” during low flow period because of aquatic growth 
 


– Lowest achievable uncertainty ~ 1–2%  for multiple transects w/ 
boat/kayak 


 


• Reservoir Stage Method 
– Waves, wind, bathymetry 


 


• Flow Method 
– Uncertainty ↑ w/ the number of measurements 











Summary & Recommendations 
• Two methods for determining Adjusted Average Daily Flow 


 
• R-S Method recommended as primary approach  


 
• Implement R-S method for at least a year to refine & evaluate 


reliability 
 


• Continue to work toward implementation of Flow Method as a 
backup method and to evaluate reliability of R-S Method 
 







Summary & Recommendations (cont’d) 


• Routing required w/ both methods  test and refine routing 
assumptions 
 


• Use multi-day averaging to smooth Adjusted Average Daily 
Flow fluctuations 
 


• Make frequent boat-based flow measurements if approaching 
minimum flow to reduce uncertainty 
 
 







Concerns 
• Lead time for implementation 


– Draft M&M Plan proposes ≥ 1 year to develop/test/refine R-S 
Method 
 


– Data not yet available for implementation of Flow Method  
 


– Need additional work on routing, wind effects, uncertainty, and 
multi-day averaging 


 


• Public perception 
– Avoid potential appearance of bias 


 


• Gage accuracy 
 


 







Next Steps 
• Finalize seepage study  


 


• Implement , evaluate, and refine protocol for the R-S 
Method using IPCO stage data 
– Evaluate wind impacts & incorporate into protocol 
– Develop database and/or spreadsheet-based application for 


calculations 
 


• Install new gages 
– Bruneau River, Loveridge Bridge, & upstream of Swan Falls 


Reservoir 
– Additional reservoir stage gages on CJ Strike 
– Add telemetry & survey Cottonwood Park stage gage 


 







Next Steps (cont’d) 
• Implement Flow Method and compare w/ R-S Method 


 
• Work with USGS to quantify uncertainty for both methods 


 
• Revise Streamflow Measurement & Monitoring Plan as 


required 
 


• Develop short- and long-range forecasting tools 
 







Questions? 
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Executive Summary 


 


This report outlines a protocol for measuring, monitoring, and reporting average daily flows 
at the Snake River streamflow gage near Murphy, Idaho1 (referred to herein as the “Murphy 
Gaging Station”).  The protocol is being developed for the purpose of distribution of water to 
hydropower water right nos. 02-100, 02-2032A, 02-4000A, 02-4001A, 02-4000B, 02-4001B, 
02-2032B, 02-2036, 02-2056, 02-2065, 02-2064, 02-10135, 02-2060, 02-2059, 02-2001B, 
02-2001A, 02-2057, 37-2128, 37-2472, 37-2471, 37-20710, 37-20709, 36-2013, 36-2018, 
and 36-2026; and to minimum stream flow water rights nos. 02-201, 02-223 and 02-224.2  
Collectively, these hydropower and minimum stream flow water rights provide for an 
“average daily flow” of 3,900 cfs from April 1 to October 31 and 5,600 cfs from November 1 
to March 31 as measured at the Murphy Gaging Station.   


The partial decrees for the above-listed water rights require that the calculation of the 
average daily flow at the Murphy Gaging Station be based on actual flow conditions as 
adjusted to account for fluctuations resulting from the operation of Idaho Power facilities.  
The purpose of this document is to outline a measurement and reporting protocol for making 
this adjustment. 


The Technical Working Group (TWG) evaluated two methods for quantifying fluctuations on 
Snake River flows at the Murphy Gaging Station resulting from Idaho Power Company 
operations.  Both methods focus on quantifying Snake River flow fluctuations based on 
changes in reservoir storage.  The Reservoir-Stage method consists of calculating the 
effects of Idaho Power Company’s reservoir operations based on measured changes in 
reservoir stage (i.e., reservoir water levels).  The Flow Method consists of calculating 
changes in reservoir storage based on differences between measured reservoir inflows and 
outflows.   


The Reservoir-Stage Method is recommended as the primary approach for determining 
changes in reservoir storage as a result of Idaho Power operations.  This method only 
requires accurate reservoir-stage measurements to quantify changes in reservoir storage.  
By comparison, the Flow Method requires accurate streamflow measurements above and 
below each reservoir and accurate measurements of other inflows and outflows (such as 
tributary flows, irrigation diversions, irrigation return flows, precipitation, reach gains/losses, 


                                                 
1 USGS Station 13172500. 
 
2 Hydropower water rights nos. 02-100, 02-2032A, 02-4000A, and 02-4001A are held by Idaho Power 
Company.  Hydropower water rights nos. 02-4000B, 02-4001B, 02-2032B, 02-2036, 02-2056, 02-
2065, 02-2064, 02-10135, 02-2060, 02-2059, 02-2001B, 02-2001A, 02-2057, 37-2128, 37-2472, 37-
2471, 37-20710, 37-20709, 36-02013, 36-2018, and 36-2026 are held by the State of Idaho as 
trustee.  Minimum flow water rights nos. 02-201, 02-223 and 02-224 are held by the Idaho Water 
Resource Board (IWRB). 







Measurement and Monitoring Plan, Snake River near Murphy DRAFT: 7/11/2013 
 
 Page iii 


etc.).  Each of these additional measurements introduces potential error and/or data 
uncertainty.   


Both the Reservoir-Stage and Flow Measurement Methods require “routing” (or tracking) of 
changes in reservoir storage from where they occur to the Murphy Gaging Station.  Routing 
assumptions for calculating travel time and attenuation are currently based on “rule of 
thumb” information.  Travel times vary with flow rate; attenuation of reservoir releases 
depends, in part, on downstream reservoir operations.  Travel times and attenuation rates 
have not been fully quantified at various flow rates.  The TWG recommends that current 
travel time and attenuation assumptions be tested and further quantified.   


The Reservoir-Stage Method may be unsatisfactory during times of substantial wind-
loading.  Although the region generally experiences mild wind conditions during low-flow 
periods in July, intense and shifting winds may temporarily limit the use of this method.  
Thus, efforts should continue to implement the Flow Method as a backup to the Reservoir-
Stage Method.  Streamflow measurements made as part of the flow method can (and 
should) be used to verify conclusions drawn using the Reservoir-Stage Method. 


Snake River flow measurements based on rating curves are vulnerable to error associated 
with changes in channel morphology and/or aquatic growth.  Manual streamflow 
measurements (which are not vulnerable to changes in channel morphology or aquatic 
growth) therefore should be conducted on a frequent basis at the Murphy Gaging Station if 
Snake River flows approach the flows provided in the above-listed partial decrees. 


The TWG recommends implementing and calculating adjusted average daily flow at the 
Murphy Gaging Station under the Reservoir-Stage Method for at least a year to evaluate 
method reliability and routing assumptions.  In addition, because of uncertainty in travel-time 
estimates, inability to fully track and document compound attenuation in multiple reservoirs, 
and other factors, TWG recommends the use of multi-day averaging to calculate the 
adjusted average daily flow at the Murphy Gaging Station.  The effect of the multi-day 
averaging will be to “smooth” short-term fluctuations caused by Idaho Power operations and 
other factors. 


This document is currently in draft form.  Several sections remain incomplete.  Even when 
complete, the TWG anticipates that the measurement protocols described in this report will 
undergo future refinements based on measurement-technology improvements, 
establishment of new measurement locations, etc. 


 







Measurement and Monitoring Plan, Snake River near Murphy DRAFT: 7/11/2013 
 
 Page iv 


Table of Contents 


1. Introduction ......................................................................................................................... 1 
1.1. Purpose ................................................................................................................... 1 
1.2. Objectives ............................................................................................................... 1 
1.3. Terminology ............................................................................................................ 2 
1.4. Report Organization ................................................................................................ 3 
1.5. Swan Falls Technical Working Group ..................................................................... 3 


2. Partial Decree Provisions .................................................................................................... 4 
2.1. Adjusted Average Daily Flow at the Murphy Gaging Station .................................. 4 
2.2. Milner Dam and the “Trust Area” ............................................................................. 5 


3. Hydrology ............................................................................................................................ 5 
3.1. Introduction ............................................................................................................. 5 
3.2. Overview ................................................................................................................. 6 
3.3. Historical Flows ....................................................................................................... 6 


3.3.1. Introduction ..................................................................................................... 6 
3.3.2. Streamflow Gaging Locations ......................................................................... 6 
3.3.3. Historical Flows, Snake River from below Milner Dam to the  
Murphy Gaging Station ............................................................................................. 7 
3.3.4. Exceedance Flows .......................................................................................... 8 
3.3.5. Historical Snake River Flows near Murphy ..................................................... 8 
3.3.6. Spring Discharge from the Eastern Snake Plain Aquifer ................................ 9 
3.3.7. Tributary Inflows ............................................................................................ 10 
3.3.8. Seepage ........................................................................................................ 10 


3.4. Flow Augmentation and Idaho Power Storage Releases Above Milner Dam ....... 11 
3.4.1. Idaho Power Storage Releases .................................................................... 11 
3.4.2. Flow Augmentation ....................................................................................... 12 


3.5. Irrigation Diversions .............................................................................................. 12 


4. Hydropower Facilities ........................................................................................................ 13 
4.1. Overview ............................................................................................................... 13 
4.2. Reservoir Terminology .......................................................................................... 14 
4.3. Idaho Power Facilities ........................................................................................... 14 


4.3.1. Milner Dam .................................................................................................... 14 
4.3.2. Twin Falls Dam ............................................................................................. 15 
4.3.3. Shoshone Falls ............................................................................................. 15 
4.3.4. Upper Salmon Falls Dam .............................................................................. 15 
4.3.5. Lower Salmon Falls Dam .............................................................................. 15 
4.3.6. Bliss Dam ...................................................................................................... 15 
4.3.7. CJ Strike Dam ............................................................................................... 16 
4.3.8. Swan Falls Dam ............................................................................................ 16 


4.4. Fluctuations Resulting from Idaho Power Operations ........................................... 16 
4.4.1. Releases Above Milner Dam of Storage Water Owned or Rented by Idaho 
Power Company ..................................................................................................... 17 







Measurement and Monitoring Plan, Snake River near Murphy DRAFT: 7/11/2013 
 
 Page v 


4.4.2. Reservoir Fluctuations Below Milner Dam .................................................... 17 
4.5. Flow Attenuation and Travel Times ....................................................................... 18 


5. Quantifying the Effects of Idaho Power Operations on Snake River Flows ...................... 19 
5.1. Introduction ........................................................................................................... 19 
5.2. Reservoir-Stage Method ....................................................................................... 20 


5.2.1. Description .................................................................................................... 20 
5.2.2. Wind-Loading Effects on Reservoir Levels ................................................... 22 
5.2.3. Data Components ......................................................................................... 23 


5.3. Flow Method .......................................................................................................... 24 
5.3.1. Description .................................................................................................... 24 
5.3.2. Data Components ......................................................................................... 25 


6. Demonstration of Reservoir-Stage Method ....................................................................... 25 


7. Sources of Measurement Error and Data Uncertainty ...................................................... 26 
7.1. Murphy Gaging Station Flow Measurements ........................................................ 26 
7.2. Reservoir-Stage Method ....................................................................................... 27 
7.3. Flow Method .......................................................................................................... 28 
7.4. Routing and Attenuation ........................................................................................ 29 


8. Summary and Recommendations ..................................................................................... 29 


9. References ........................................................................................................................ 31 


10. Figures ............................................................................................................................ 32 


11. Tables ............................................................................................................................. 67 


Appendices ............................................................................................................................. 1 


 
 


List of Figures 


Figure 1.  Snake River Basin upstream the Murphy Gaging Station. .................................... 32 


Figure 2.  Snake River between Milner Dam and the Murphy Gaging Station. ..................... 33 


Figure 3.  Eastern Snake River Plain administrative basins and Trust Area. ........................ 34 


Figure 4.  Snake River elevation profile. ............................................................................... 35 


Figure 5.  Snake River streamflow gaging locations, Milner Dam to Murphy Gaging Station.
 .............................................................................................................................................. 36 


Figure 6.  Snake River streamflow below Milner Dam, 1981-2012. ...................................... 37 


Figure 7.  Snake River streamflow near Kimberly, 1981-2012. ............................................. 38 


Figure 8.  Snake River streamflow near Buhl, 1981-2012. ................................................... 39 







Measurement and Monitoring Plan, Snake River near Murphy DRAFT: 7/11/2013 
 
 Page vi 


Figure 9.  Snake River streamflow below Lower Salmon Falls near Hagerman, 1981-2012.
 .............................................................................................................................................. 40 


Figure 10.  Snake River streamflow at King Hill, 1981-2012. ................................................ 41 


Figure 11.  Snake River streamflow below CJ Strike near Grandview, 1981-2012. ............. 42 


Figure 12.  Exceedance graphs, 1981-2012 data. ................................................................ 43 


Figure 13.  Snake River streamflow near Murphy, 1981-2012 (full scale). ........................... 44 


Figure 14.  Snake River streamflow near Murphy, 1981-2012 (partial scale). ...................... 45 


Figure 15.  Snake River streamflow near Murphy, 2003 (with 1981-2012 90th percentile and 
minimum flows). .................................................................................................................... 46 


Figure 16.  Major springs in the Milner Dam to King Hill reach of the Snake River. ............. 47 


Figure 17.  90th percentile streamflow, Milner Dam to Murphy Gaging Station, water years 
1981-2012. ............................................................................................................................ 48 


Figure 18.  90th percentile streamflow, Milner Dam to Murphy Gaging Station, July 1981-
2012. ..................................................................................................................................... 49 


Figure 19.  90th percentile exceedance flows with distance, Milner Dam and Murphy Gaging 
Station, 1981-2012. ............................................................................................................... 50 


Figure 20.  Estimated annual spring discharge to Snake River between Milner Dam and 
King Hill. ................................................................................................................................ 51 


Figure 21.  Salmon Falls Creek near Hagerman, 1981-2012. .............................................. 52 


Figure 22.  Malad River near Bliss streamflow, 1985-2012. ................................................. 53 


Figure 23.  Bruneau River near Hot Springs streamflow, 1981-2012. .................................. 54 


Figure 24.  Idaho Power releases from upstream of Milner Dam passing through the Milner 
Dam to Murphy Gaging Station reach, 1981-2010. ............................................................... 55 


Figure 25.  Flow augmentation releases passing through the Milner Dam to Murphy Gaging 
Station reach, 1981-2010. ..................................................................................................... 56 


Figure 26.  Regional groundwater flow direction. .................................................................. 57 


Figure 27.  Snake River diversions between Milner Dam and Murphy Gaging Station. ....... 58 


Figure 28.  Map showing Idaho Power facilities along the Snake River between Milner Dam 
and Swan Falls Dam. ............................................................................................................ 59 


Figure 29.  Reservoir bathymetry, Lower Salmon Falls Reservoir, Bliss Reservoir, CJ Strike 
Reservoir, and Swan Falls Reservoir .................................................................................... 60 


Figure 30.  Hydrographs illustrating lag and attenuation of a hypothetical 500 cfs reservoir 
release. ................................................................................................................................. 61 







Measurement and Monitoring Plan, Snake River near Murphy DRAFT: 7/11/2013 
 
 Page vii 


Figure 31.  Mean channel velocity versus discharge at near Murphy and King Hill gages 
(Data provided by Kay Lehmann, USGS, Boise, Idaho). ...................................................... 62 


Figure 32.  Reservoir stage-gaging location (Lower Salmon Reservoir). .............................. 63 


Figure 33.  Reservoir stage-gaging location (Bliss Reservoir). ............................................. 64 


Figure 34.  Reservoir stage-gaging locations (CJ Strike Reservoir). .................................... 65 


Figure 35.  Reservoir stage-gaging location (Swan Falls Reservoir). ................................... 66 


 


 


List of Tables 


Table 1.  Snake River hydropower and minimum stream flow rights between Milner Dam and 
the Murphy Gaging Station. .................................................................................................. 67 


Table 2.  Stream gages between Milner Dam and the Murphy Gaging Station. ................... 68 


Table 3.  Idaho Power facilities between Milner Dam and the Murphy Gaging Station. ....... 69 


Table 4.  Potential 24-hour flow fluctuations resulting from the operation of Idaho Power 
facilities downstream of Milner Dam. .................................................................................... 70 


Table 5.  Distance and approximate water-particle travel times between Idaho Power 
facilities. ................................................................................................................................ 71 


Table 6.  Storage releases from the upper Snake River of water purchased, leased, owned, 
or otherwise acquired by Idaho Power. ................................................................................. 72 


Table 7.  Upper Snake flow augmentation releases. ............................................................ 73 


 


 


Appendices 


Appendix A: Sample Partial Decrees 


Appendix B: Mathematical Representation of Reservoir-Stage Method 


Appendix C: Wind-Loading Analysis 


Appendix D: Reservoir-Stage Worksheet 


Appendix E: Mathematical Representation of Flow Method 


 







Measurement and Monitoring Plan, Snake River near Murphy DRAFT: 7/11/2013 
 
 Page 1 


1. INTRODUCTION 


1.1. Purpose  


The purpose of this report is to outline a measurement and monitoring protocol for use 
in the distribution of water to hydropower water right nos. 02-100, 02-2032A, 02-
4000A, 02-4001A, 02-4000B, 02-4001B, 02-2032B, 02-2036, 02-2056, 02-2065, 02-
2064, 02-10135, 02-2060, 02-2059, 02-2001B, 02-2001A, 02-2057, 37-2128, 37-2472, 
37-2471, 37-20710, 37-20709, 36-2013, 36-2018, and 36-2026; and to minimum 
stream flow water rights nos. 02-201, 02-223 and 02-224 (Table 1, page 67)3   


Collectively, these rights provide for an “average daily flow” of 3,900 cfs from April 1 to 
October 31, and 5,600 cfs from November 1 to March 31 as measured at the Murphy 
Gaging Station.  The partial decrees for these water rights provide that calculation of 
the average daily flow at the Murphy Gaging Station is to be based on actual flow 
conditions adjusted to account for fluctuations resulting from the operation of Idaho 
Power facilities.4   


1.2. Objectives 


The objective of the measurement and monitoring protocol is to provide a transparent, 
scientifically defensible method for calculating and reporting the average daily flow at 
the Murphy Gaging Station for purposes of distributing water to the above-listed water 
rights, especially at times of low flow in the Snake River.  In the past, multi-day 
averaging was used to “smooth out” Snake River flow fluctuations at the Murphy 
Gaging Stations.  A more detailed method for calculating the average daily flow at the 
Murphy Gaging Station adjusted for fluctuations caused by Idaho Power operations 
has not heretofore been developed and documented. 


Specific objectives in preparing this document included the following: 


1. Provide a basis for understanding Snake River flows at Swan Falls Dam by 
describing Snake River hydrology, reviewing historical flows at Swan Falls 
Dam, and summarizing inflows and outflows to the Snake River between 
Milner Dam and the Murphy Gaging Station;   


2. Describe Idaho Power facilities and ways in which operations at these 
facilities can influence measured flows at the Murphy Gaging Station;  


3. Describe alternative methods considered for quantifying fluctuations 
stemming from Idaho Power operations; and 


                                                 
3 Hydropower water rights nos. nos. 02-100, 02-2032A, 02-4000A, and 02-4001A are held by Idaho 
Power Company; the remaining hydropower water rights are held by the State of Idaho as trustee.  
The water rights for “minimum stream flow” at the Murphy Gaging Station are held by the Idaho Water 
Resource Board (IWRB).  See Footnote 2. 
 
4 Examples of partial decrees containing these provisions are provided in Appendix A. 
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4. Select a protocol for measuring and reporting average daily Snake River 
flows at the Murphy Gaging Station consistent with provisions of the partial 
decrees listed in Section 1.1.  Test the protocol using data from a variety of 
hydrologic conditions.  Document the protocol methodology, results, and 
quantify uncertainty. 


1.3. Terminology 


The USGS National Water Information Service (NWIS) and the partial decrees listed 
in Section 1.1 use the term “average daily flow” in two different ways.  For general flow 
measurement and reporting purposes, NWIS (or Idaho Power) reports “average daily 
flow” at various measurement stations along the Snake River as the average of actual 
measurements collected at regular intervals (e.g., every 15 minutes) over a 24-hour 
period.  In contrast, for the purposes of distribution of water under the above-listed 
partial decrees, the term “average daily flow” means the above-described average 
daily flow at the Murphy Gaging Station adjusted to account for “any fluctuations 
resulting from the operation of Idaho Power Company facilities.”5  Thus, for clarity, flow 
terms are defined in this report as follows:  


 “Average daily flow” is the average daily flow that has been historically 
calculated and reported by the USGS and/or Idaho Power (e.g., the 
average of measurements collected at 15-minute intervals over a 24-hour 
period) for all Snake River gaging stations except the Murphy Gaging 
Station. 


 “Unadjusted average daily flow” is the average daily flow historically 
calculated and reported by the USGS and/or Idaho Power for the Murphy 
Gaging Station (e.g., the average of measurements collected at 15-minute 
intervals over a 24-hour period).  The unadjusted average daily flow for 
the Murphy Gaging Station has not been adjusted to account for 
fluctuations resulting from Idaho Power operations.   


 “Adjusted average daily flow” is the average daily flow at the Murphy 
Gaging Station that has been adjusted to account for Idaho Power 
operations as provided in the above-listed partial decrees.   


 “Minimum average daily flow” is the lowest average daily flow recorded for 
a given day over a multi-year period. 


 “Minimum unadjusted average daily flow” is the lowest unadjusted 
average daily flow recorded for a given day over a multi-year period at the 
Murphy Gaging Station. 


 “10th percentile exceedance flow” is the average daily flow exceeded by 
10% of the average daily flows on any given day over a multi-year period. 


                                                 
5 See, for example, Provision 1 in the partial decree for water right 02-00100. 
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 “90th percentile exceedance flow” is the average daily flow exceeded by 
90% of the average daily flow on any given day over a multi-year period. 


1.4. Report Organization 


This report is organized as follows: 


 Section 2 describes provisions of the partial decrees listed in Section 1.1 
pertaining to the adjusted average daily flow at the Murphy Gaging Station 
for purposes of distribution of water to these hydropower and minimum 
stream flow water rights; 


 Section 3 provides an overview of Snake River hydrology between Milner 
Dam and Swan Falls Dam; 


 Section 4 describes Idaho Power facilities in the reach between Milner 
Dam and Swan Falls Dam, and discusses Snake River flow fluctuations 
resulting from Idaho Power operations; 


 Section 5 describes two methods for calculating the effects of fluctuations 
resulting from Idaho Power operations on stream flows at the Murphy 
Gaging Station; 


 Section 6 demonstrates the calculation of adjusted daily average flow at 
the Murphy Gaging Station using the reservoir-stage method; 


 Section 7 summarizes sources of measurement error and data 
uncertainty; and 


 Section 8 lists conclusions and recommendations.  


Figures referenced in the text begin on page 32; referenced tables begin on page 67.  
Additional supporting material and references are included in appendix form. 


1.5. Swan Falls Technical Working Group 


This Snake River measurement and monitoring protocol is being developed by the 
Swan Falls Technical Working Group (TWG).  The TWG includes the following 
members: 


 Jon Bowling, Idaho Power; 
 Chuck Brendecke, AMEC Environment & Infrastructure, Inc. (on behalf of 


the Idaho Ground Water Appropriators);  
 Liz Cresto, Idaho Department of Water Resources (IDWR); 
 David Hoekema, IDWR 
 Christian Petrich, SPF Water Engineering, LLC (on behalf of the State of 


Idaho); 
 Greg Sullivan, Spronk Water Engineers, Inc. (on behalf of the City of 


Pocatello); 
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 Pete Vidmar, Idaho Power; and 
 Sean Vincent, IDWR.  


David Evetts and Molly Wood of the U.S. Geological Survey (USGS), while not 
members of the TWG, provided technical expertise and support to this effort. 


 
2. PARTIAL DECREE PROVISIONS 


2.1. Adjusted Average Daily Flow at the Murphy Gaging Station 


As defined in Section 1.3 above, the term “adjusted average daily flow” refers to the 
calculation of the average daily flow for purposes of distribution of water to the partial 
decrees for hydropower and minimum stream flow water rights between Milner Dam 
and the Murphy Gaging Station (see Section 1.1).  These decrees provide for an 
“average daily flow” of 3,900 cfs from April 1 to October 31, and 5,600 cfs from 
November 1 to March 31 at the Murphy Gaging Station.6  Calculation of the “average 
daily flow” is to be based on actual flow conditions as adjusted to account for 
“fluctuations resulting from the operation of Idaho Power Company facilities:” 


Average daily flow, as used herein, shall be based upon actual flow 
conditions; thus, any fluctuations resulting from the operation of Idaho 
Power Company facilities shall not be considered in the calculation of such 
flows.   


The partial decrees for the hydropower water rights listed in Section 1.1 state that 
“actual flow conditions” means “all flows actually present at the Murphy Gaging 
Station,” except “fluctuations resulting from Idaho Power operations: 


Fluctuations resulting from the operation of Idaho Power’s operations are 
the sole exclusion to the rule that all flows actually present at the Murphy 
Gaging Station constitute actual flow conditions.7 


The partial decrees listed in Section 1.1 provide that “flows of water purchased, 
leased, owned or otherwise acquired by [Idaho Power] from sources upstream of its 
                                                 


6 The Snake River near Murphy Gage 13172500 is located approximately 7.5 miles northeast of 
Murphy at Snake River mile 453.5, approximately 4.2 miles downstream from Idaho Power's Swan 
Falls power plant.  The gaging station was operated by the USGS beginning in August 1912 until 
Idaho Power began operating the gaging station in July of 2001.  
 
7 While this passage was not included in the partial decrees for the Idaho Water Resource Board’s 
minimum stream flow water rights at the Murphy Gaging Station (which were entered prior to the 
entry of the partial decrees for the hydropower water rights) the SRBA District Court found that 
concerns over consistency between the minimum flow water rights and the hydropower water rights 
were “fully resolved” in the proceedings on Basin-Wide Issue No. 13.  Order Withdrawing Issue No. 4, 
Subcase No. 00-91013  (Basin-Wide Issue 13) (Nov. 1, 2011).   
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power plants, including above Milner Dam, and conveyed to and past its plants below 
Milner Dam shall be considered fluctuations resulting from the operation of Idaho 
Power Company facilities.”  The effects of such flows, therefore, are considered in the 
calculation of the adjusted average daily flow at the Murphy Gaging Station for 
purposes of distributing water under the partial decrees. 


2.2.  Milner Dam and the “Trust Area” 


The partial decrees listed in Section 1.1 include provisions that exclude the Snake 
River upstream from Milner Dam, and surface and ground water tributary thereto, from 
consideration in the distribution of water to the partial decrees listed in Section 1.1: 


For the purposes of the determination and administration of this water 
right, no portion of the waters of the Snake River or surface or ground 
water tributary to the Snake River upstream from Milner Dam shall be 
considered.  This water right may not be administered or enforced against 
any diversions or uses of the waters identified in this paragraph.8 


Thus, only the area in which groundwater and surface water is deemed tributary to the 
Snake River between Milner Dam and the Murphy Gaging Station is to be considered 
for purposes of distribution of water to the partial decrees listed in Section 1.1.  This 
area is defined by IDWR administrative rules (and is referred to in this report) as the 
“Trust Area.”9   


 


3. HYDROLOGY 


3.1. Introduction 


The following sections describe Snake River hydrology from Milner Dam to the 
Murphy Gaging Station to provide context for understanding approaches for 
calculating adjusted average daily flows at the Murphy Gaging Station.  Section 3.2 
provides an overview of basin characteristics, major tributaries, contributions from 
springs, and channel-seepage characteristics.  Section 3.3 summarizes historical 
streamflows in the reach from Milner Dam to Swan Falls Dam, followed by a 
description of Idaho Power storage releases and Bureau of Reclamation (USBR) flow 


                                                 
8 This provision recites, in part, a portion of Idaho Code § 42-203B(2).  The SRBA District Court has 
also decreed a similar “General Provision” for Basin 02. Order Of Partial Decree For General 
Provisions In Basin 02, Subcase No. 00-92002GP (Nov. 20, 2012).  These provisions, and the related 
Milner zero minimum flow provisions of the State Water Plan, Idaho State Water Plan (2012), at 43, 
46, recognize the historic “two rivers” policy.  
 
9  See IDAPA 37.03.08.030. 
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augmentation releases in Section 3.4.  Irrigation diversions, which reduce flow in the 
Snake River, are summarized in Section 3.5.   


3.2. Overview 


The Snake River flows over 1,000 miles from the western slope of the continental 
divide in Wyoming to its mouth at the Columbia River in Washington (Figure 1).  Water 
flowing past Swan Falls Dam represents direct or indirect discharge from all Snake 
River basin areas upstream of Swan Falls Dam (Figure 1).  From its headwaters at 
elevations greater than 10,000 feet to Swan Falls Dam (at an elevation of 
approximately 2,300 feet), the Snake River upstream of the Murphy Gaging Station 
drains an area in excess of 41,900 square miles.   


The 181-mile Snake River reach from Milner Dam to the Murphy Gaging Station 
(Figure 2) flows through an incised canyon that in places extends to a depth of more 
than 700 feet below the relatively flat basalt plain.  The water-level elevation along this 
reach falls approximately 1,824 feet from the reservoir behind Milner Dam (elevation 
4,133.5 feet)10 to Swan Falls Dam (reservoir elevation 2,314 feet), representing an 
average gradient of approximately 10 feet per mile (Figure 4).  The area in which 
surface water and groundwater is tributary to this reach (i.e., the Trust Area) covers 
approximately 25,600 square miles (Figure 3). 


3.3. Historical Flows 


3.3.1. Introduction 


This section begins with a review of streamflow gaging locations, and then presents a 
summary of historical Snake River flows, tributary inflows, and reach-gains from 
Eastern Snake Plain Aquifer spring discharge.  This section also presents a 
discussion of irrigation diversions and seepage gains and losses. 


3.3.2. Streamflow Gaging Locations 


Locations of Snake River and major tributary streamflow gages in the reach between 
Milner Dam and the Murphy Gaging Station are shown in Figure 5.  Most of these 
gages were originally established by the USGS (Table 2).  Six of the 11 gages listed in 
Table 2 are now owned, maintained, and operated by Idaho Power.11   


                                                 
10 Travel-time schematic presented by Idaho Power to Technical Working Group on February 28, 
2012.   
 
11 All six of the gages owned, operated, and maintained by Idaho Power are done so under the 
supervision of, and in cooperation with, the USGS.  This cooperative effort between Idaho Power and 
the USGS helps ensure that streamflow measurements and reporting meet USGS standards. 
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The Murphy Gaging Station is one of the gages owned and operated by Idaho Power.  
The USGS reviews Idaho Power’s gaging methodologies and data from this gage.  
Flow data are tabulated by both of these entities.   


3.3.3. Historical Flows, Snake River from below Milner Dam to the Murphy Gaging 
Station 


The following subsections describe hydrographs based on Snake River streamflow 
data collected from gaging sites between Milner Dam and below the Murphy Gaging 
Station.  All of the hydrographs are based on 1981 through 2012 water-year data.  
This time period includes the 30-year, 1981-2010 period-of-record used by the Natural 
Resources Conservation Service (NRCS) to define current “normal conditions.” 12   


The hydrographs include the following: 


1. The average of average daily flows recorded for each calendar day during 
the 1981-2012 time period); 


2. 10th percentile exceedance flows (10% of the recorded average daily flows 
exceed the 10th percentile exceedance flows); 


3. 90th percentile exceedance flows (90% of the recorded average daily flows 
exceed the 90th percentile exceedance flows); and 


4. Minimum flows (the minimum average daily flow recorded for a particular 
day during the 1981-2012 time period). 


Hydrographs portraying 1981-2012 water-year Snake River flows below Milner Dam, 
near Kimberly, near Buhl, below Lower Salmon Falls, at King Hill, below CJ Strike 
Dam, and the Murphy Gaging Station are shown in Figure 6 through Figure 14.  These 
hydrographs show an average of average daily flows ranging from less than 900 cfs 
below Milner Dam to an average unadjusted average daily flow of 13,000 cfs at the 
Murphy Gaging Station.  High flows (represented by the 10th percentile exceedance 
flows) during the 1981-2012 water years or greater than 28,000 cfs.  Low Snake River 
flows (represented by the 90th percentile hydrographs) ranged from zero flow at Milner 
Dam13 and approximately 230 cfs at Kimberly to approximately 4,460 cfs at the 
Murphy Gaging Station.  Any of these hydrographs may reflect the effects of releases 
from storage or diversions to storage (see Section 3.4 below). 


High flows in the Milner Dam to the Murphy Gaging Station reach generally occur in 
April, May, and June.  Flows between Milner Dam and Lower Salmon Falls are 


                                                 
12 ftp://ftp-fc.sc.egov.usda.gov/ID/snow/watersupply/NRCS_Idaho_1981-2010_normal-info.pdf. 
 
13 The Idaho Code, the Idaho State Water Plan, and General Provision 4 for Basin 02 as decreed in 
the SRBA authorize the flow at Milner Dam to be reduced to zero cfs (see Section 2.2).   
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typically lowest in August and September.  Flows between Lower Salmon Falls and 
the Murphy Gaging Station are typically lowest in mid-June through mid-August. 


3.3.4. Exceedance Flows 


Exceedance graphs illustrate (1) the percentage of time for which observed 
streamflow is greater than or equal to a defined streamflow level or (2) a flow level that 
is exceeded by a certain percentage of flows.14  Such graphs are useful for illustrating 
streamflow data that are not normally distributed.  Exceedance graphs based on 
streamflow measurements in the Snake River below Milner Dam, near Kimberly, near 
Buhl, below Lower Salmon Falls, at King Hill, below CJ Strike Dam, and the Murphy 
Gaging Station are shown in Figure 12. 


3.3.5. Historical Snake River Flows near Murphy  


Since 1981, unadjusted average daily flows at the Murphy Gaging Station (Station 
13172500) have ranged from 4,160 cfs on July 12, 2003 to 40,000 cfs on June 16, 
1997.  On an annual basis, unadjusted average daily flows at the Murphy Gaging 
Station have ranged from approximately 6,600 cfs to over 13,000 cfs. 


Typical unadjusted average daily flows at the Murphy Gaging Station have exceeded 
3,900 cfs from April 1 to October 31 and 5,600 cfs from November 1 to March 31 by a 
substantial amount (Figure 13).  However, minimum unadjusted average daily flows 
and 90th percentile exceedance flows at the Murphy Gaging Station have approached 
5,600 cfs in mid- to late-March, and 3,900 cfs in early to mid-July.   


Decreases in streamflow at the Murphy Gaging Station in late March (Figure 15) 
appear to be related to the beginning of early-season irrigation diversions above or 
below Milner Dam.  Possible early-season irrigation diversions in mid- to late-March 
appear to have contributed to lowering the minimum unadjusted average daily flows to 
approximately 5,700 cfs at the Murphy Gaging Station (Figure 15).  . 


The unadjusted minimum average daily flow at the Murphy Gaging Station dipped to 
5,440 cfs on December 14, 1987 (Figure 15), which is below the partial-decree level of 
5,600 cfs for winter months.  However, the unadjusted average daily flow at the 
Murphy Gaging Station on the preceding day (December 13, 1987) was 7,220 cfs, and 
the unadjusted average daily flow on the following day (December 15, 1987) was 
7,420 cfs.  Therefore, the low flow recorded on December 14, 1987 was likely a result 
of fluctuations caused by Idaho Power operations. 


The average, 10th percentile, 90th percentile, and minimum unadjusted average daily 
flow values are drawn from the 32-year (1981-2012 water years) data record.  
However, it is also illustrative to consider low-flow conditions in one continuous water 
year.  The lowest unadjusted average daily flows for an entire water year occurred in 
                                                 


14 For example, a 90% exceedance flow is that flow exceeded by 90% of the flows during a specific 
time interval. 
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2003.  Unadjusted average daily flows and a moving 3-day average of unadjusted 
average daily 2003 flows are shown in Figure 15 (along with 1981-2012 minimum and 
90th percentile exceedance flows).   


The minimum unadjusted average daily flow at the Murphy Gaging Station since 1981 
was 4,160 cfs, recorded on July 12, 2003.  This flow was 260 cfs above the partial 
decrees’ level of 3,900 cfs for the summer months.   


3.3.6. Spring Discharge from the Eastern Snake Plain Aquifer 


Inflows to the Snake River between Milner Dam and the Murphy Gaging Station 
include flows from the upper Snake River (i.e., from above Milner Dam), spring 
discharge, tributary inflows, and groundwater seepage.  Flow from above Milner Dam 
and tributary inflows represent a substantial portion of the Snake River flow below 
Milner Dam during times of high water.  However, during times of low Snake River 
flows the discharge from springs between Milner Dam and King Hill (Figure 16) 
contributes the greatest amount of flow to the Snake River at the Murphy Gaging 
Station. 


Annual contributions from spring discharge during low-flow periods are illustrated in 
Figure 17.15  Snake River 90th percentile exceedance flows are typically less than 700 
cfs below Milner Dam (essentially zero during the summer) and below 900 cfs near 
Kimberly.  The 90th percentile exceedance flows increase by approximately 1,400 cfs 
between Kimberly and Buhl; 3,200 cfs between Buhl and Lower Salmon Falls; and 
1,600 cfs between Lower Salmon Falls and King Hill.  The 90th percentile exceedance 
flows reflect an average aggregate increase during low-water conditions of 
approximately 6,400 cfs between Milner Dam and King Hill. 


Springs discharging from the Eastern Snake Plain Aquifer (ESPA) and other gains 
between Milner Dam and King Hill contribute an even larger percentage of Snake 
River flow during July low-flow periods (Figure 18) when other tributary inflows are 
low.  Historical 90th percentile exceedance flows increase from essentially zero flow at 
Milner Dam to 5,500 cfs at King Hill during low-water conditions in July (Figure 18 and 
Figure 19).   


Estimated historical annual discharge from the ESPA into the Snake River between 
Milner Dam and King Hill increased from approximately 4,200 cfs in the early 1900s to 


                                                 
15 Figure 17 contains plots of the 90th percentile exceedance flows at individual gages between 
Milner Dam and the Murphy Gaging Station.  The difference between 90th percentile hydrographs 
represents a gain to or loss from the Snake River channel.  For example, the Snake River gains an 
average of approximately 3,000 cfs between the Snake River near Buhl and the Snake River below 
Lower Salmon Falls during October 90th percentile-flow conditions. 
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approximately 6,700 cfs 1950s (Figure 20).  Since the 1950s, average annual spring 
discharge has decreased to approximately 5,000 cfs16. 


Reductions in Snake River flow below King Hill – largely as a result of agricultural 
irrigation diversions (see Section 3.5 below) – are also apparent in Figure 18.  Snake 
River flows during early-July low-water conditions (i.e., 90th percentile exceedance 
flows) decrease by approximately 1,000 cfs between King Hill and the Murphy Gaging 
Station. 


3.3.7. Tributary Inflows 


Primary tributaries to the Snake River between Milner Dam and the Murphy Gaging 
Station include Salmon Falls Creek, the Malad River, and the Bruneau River (Figure 
2).  The peak runoff from these streams occurs between late April and early June (see 
Figure 21 through Figure 23).  High flows (e.g., 10th percentile exceedance flows) in 
the Malad River and Bruneau River can exceed 2,000 and 3,000 cfs to the Snake 
River, respectively.   


These tributaries contribute very little flow to the Snake River during low flow years, 
especially during July (when the Snake River experiences its lowest flows).  Between 
1981 and 2012, 90th percentile exceedance flows from these three tributaries added 
an average of 200 cfs or less to the Snake River in July.  Although there are other 
surface channels contributing flow to the main-stem Snake River, aggregate 
contributions from tributaries are typically low in July. 


3.3.8. Seepage 


Groundwater-level contours indicate that the Snake River between Milner Dam and 
the Murphy Gaging Station is a gaining reach17 (Figure 26).  The ESPA discharges via 
springs and subsurface discharge into the Snake River between Milner Dam and King 
Hill (see Section 3.3.6 and Figure 16).  Similarly, western Snake Plain aquifers, 
consisting primarily of sedimentary materials, discharge into the Snake River 
downstream of King Hill (Figure 26).  Groundwater seepage into the Snake River 
below King Hill is much less than groundwater seepage and spring discharge into the 
Snake River above King Hill. 


The USGS, Idaho Power, and IDWR measured streamflow at 18 sites along the 92-
mile reach from King Hill to the Murphy Gaging Station on November 26-28, 2012 
(Wood et al., in preparation).  The measurement sites were located above, below, and 
within Swan Falls and CJ Strike reservoirs.  Measurements were made with acoustic 
Doppler current profilers or acoustic Doppler velocimeters.  Ten quality-assurance 
measurements were made with different instruments immediately after primary 
measurements to evaluate instrument bias.   


                                                 
16 IDWR data (provided by Liz Cresto, 5/3/2013). 
17 Meaning that the Snake River gains water from surrounding hydraulically-connected aquifers. 
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Flow differences between measurement sites, after accounting for measurable surface 
inflows and outflows, were considered seepage between surface-water (i.e., Snake 
River) and groundwater.  The differences were compared to the total combined 
uncertainty of the measurements used in each calculation.   


Preliminary indications are that most calculated flow differences between seepage-
measurement sites were not significant (i.e., the measurements were less than the 
measurement uncertainty).18  However, flow measurements at several sites indicated 
flow gains greater than the measurement uncertainty, indicating seepage from 
groundwater to surface water.  Overall, the reach between King Hill and CJ Strike 
Dam had a net positive gain from groundwater to surface-water, which is consistent 
with groundwater flow directions (Figure 26) toward the Snake River. 


3.4. Flow Augmentation and Idaho Power Storage Releases Above Milner Dam 


Hydrographs shown in Figure 6 through Figure 15, and described in Sections 3.3.3 
and 3.3.5, may reflect the presence of flow releases that pass Milner Dam.  It is 
common for water to pass Milner Dam for a variety of different reasons.19  These 
reasons may include (but are not limited to) flood control, reach gains below Minidoka 
Dam, salmon flow-augmentation releases from the upper Snake River Basin 
reservoirs intended to increase flows in the lower Snake River (from the Hells Canyon 
Complex to the mouth at the Columbia River), and releases by Idaho Power from 
storage owned in or leased from reservoirs above Milner Dam for the purpose of 
hydroelectric generation in Idaho Power facilities.   


3.4.1. Idaho Power Storage Releases 


In addition to factoring out fluctuations resulting from Idaho Power operations at  
Lower Salmon Falls, Bliss, CJ Strike, and Swan Falls reservoirs, the partial decrees 
listed in Section 1.1 provide that releases of water rented, purchased, owned or 
otherwise acquired by Idaho Power Company from sources upstream of its facilities 
and conveyed through the Milner Dam to Murphy Gaging Station reach of the Snake 
River “shall be considered fluctuations resulting from the operation of Idaho Power 
Company facilities.”  Idaho Power owns approximately 44,275 AF in American Falls 
Reservoir.  Between 1981 and 2008, annual releases of Idaho Power storage water 
and Idaho Power rentals (Figure 24 and Table 6) ranged from 34,827 AF (2004) to 
394,044 AF (1983).   


Releases of Idaho Power’s American Falls Reservoir storage water and water that 
Idaho Power rents from the Snake River Rental Pool passes Milner Dam and is 


                                                 
18 Seepage results and descriptions of uncertainty will be provided upon completion of the USGS 
seepage report, expected in late 2012. 
 
19 The “two rivers” provisions of the partial decrees, General Provision 4, the State Water Plan and 
the Idaho Code allow, but do not require, the flow at Milner Dam to be reduced to zero c.f.s. 
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conveyed to and past the Idaho Power facilities between Milner Dam and the Murphy 
Gaging Station.  The annual volume of these flows depends in part on available 
reservoir carry-over storage.  The increased flows at the Murphy Gaging Station 
resulting from releases of Idaho Power's American Falls storage and Idaho Power’s 
rented water must be tracked to the Murphy Gaging Station and then subtracted from 
the unadjusted average daily flow at the Murphy Gaging Station to determine the 
adjusted average daily flow for purposes of distribution of water under the partial 
decrees.    


3.4.2. Flow Augmentation 


Salmon flow augmentation releases are controlled by the U.S. Bureau of Reclamation 
(USBR).  The flow augmentation season begins on April 3 and ends on August 31.  
Flow augmentation releases have historically occurred between mid-May and the end 
of August.  However, as part of the latest Columbia River system biological opinion 
(NOAA Fisheries, 2008), the U.S. Bureau of Reclamation (USBR) is committed to 
releasing water earlier in the season to benefit downriver salmonid migration.   


Annual flow augmentation volumes (Figure 25 and Table 7) from the upper Snake 
River basin (i.e., from upstream of Milner Dam) have ranged from zero AF (in 2002, 
2003, and 2004) to 330,000 AF (1994).  Approximate flow rates resulting from flow 
augmentation releases have ranged from zero to approximately 3,900 cfs.   


Flow augmentation releases are part of the “actual flow conditions”20 and thus are 
included in calculating adjusted average daily flows at the Murphy Gaging Station for 
purposes of distribution of water to the partial decrees listed in Section 1.1.  However, 
awareness of flow augmentation releases is important because these releases may 
increase, decrease, or cease entirely during low-flow periods when fluctuations from 
Idaho Power operations are being monitored, routed, or tracked for purposes of 
distribution of water under the partial decrees.21     


3.5. Irrigation Diversions  


There are approximately 758 water rights and 10 permits (Figure 27) authorizing 
diversions from the Snake River between Milner Dam and the Murphy Gaging Station.  


                                                 
20 “[A]ll flows actually present at the Murphy Gaging Station constitute actual flow conditions,” with the 
“sole” exception of fluctuations resulting from Idaho Power operations.  Partial Decrees for Water 
Rights Nos. 02-100, 02-2032A, 02-4000A, 02-4001A, 02-4000B, 02-4001B, 02-2032B, 02-2036, 02-
2056, 02-2065, 02-2064, 02-10135, 02-02060, 02-02059, 02-2001B, 02-02001A, 02-02057, 37-2128, 
37-2472, 37-2471, 37-20710, 37-20709, 36-2013, 36-2018, and 36-2026. 
 
21 Similarly, flows in the Snake River attributable to the Bell Rapids water right rental agreement 
between the Idaho Water Resource Board and the Bureau of Reclamation are considered part of 
“actual flow conditionsflows” for purpose of distribution of water to the partial decrees listed in Section 
1.1.   
 







 


 


 


Measurement and Monitoring Plan, Snake River near Murphy DRAFT: 7/11/2013 
 
 Page 13 


Non-hydropower rights represent an aggregate authorized maximum diversion rate of 
approximately 3,270 cfs (however, the actual maximum diversion rate on any given 
day is almost certainly lower than this aggregate authorized maximum rate).  
Approximately 60 of the 720 water rights in this reach authorize diversions in excess 
of 10 cfs.  Most of these larger diversions are clustered in the reach between the King 
Hill and CJ Strike Dam (Figure 27).  Most of the irrigation diversions between Milner 
Dam and the Murphy Gaging Station (1) are authorized under water rights senior to 
the IWRB’s minimum flow water rights and (2) are authorized under water rights to 
which the hydropower rights are subordinate,22 and as such, cannot be called by the 
hydropower or minimum flow partial decrees listed in Section 1.1 during times of 
shortage. 


Diversions from the Snake River between Milner Dam and the Murphy Gaging Station 
have a direct influence on flows in this reach.  In addition, thousands of authorized 
diversions in the area tributary to this reach (i.e., authorized under water rights in the 
Trust Area) also have an impact on flow in the Milner Dam to Murphy Gaging Station 
reach, although, depending on proximity to the reach, the effects of these diversions 
may not be realized for a long time. 


The USGS developed an approach for estimating pumped irrigation-water withdrawals 
during the early 1990s based on electrical power data (Maupin, 1999).  More recently, 
IDWR formed Water District 02 to expand measurement and reporting of diversions in 
Administrative Basin 02 (which includes the Snake River between Milner Dam and the 
Murphy Gaging Station).23  Water users within the district will be required to install 
measurement devices, record diversions, and report diversion data to IDWR by the 
2016 irrigation season.   


 


4. HYDROPOWER FACILITIES  


4.1. Overview  


There are 8 hydroelectric-generating facilities operated by Idaho Power on the Snake 
River between (and including) Milner Dam and Swan Falls Dam (Figure 28 and Table 
3).  In aggregate, these facilities have a maximum generating capacity of 
approximately 430 megawatts (MW).  The following subsections describe these 
facilities and their effects on Snake River flows. 


                                                 
22 Conditions in the partial decrees for the hydropower water rights provide they are subordinated to 
water rights senior in priority to October 25, 1984 (unless otherwise indicated on the face of the right), 
and to water rights dismissed from Ada County Case No. 81375 (Idaho Power Co. v. State of Idaho) 
on February 16, 1990, most if not all of which also are senior in priority to October 25, 1984. 
 
23 Preliminary Order signed on May 1, 2012. 
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4.2. Reservoir Terminology 


The following terms are used in this section: 


 “Total storage” is the entire volume held in a reservoir or pool.  Total 
storage includes active and inactive storage. 


 “Active storage” is the portion of the reservoir that can be drained through 
a dam’s outlet works. 


 “Inactive storage” is the reservoir volume that cannot be drained through a 
dam’s outlet works. 


 “Usable storage” is the active storage that can be used to generate 
electricity. 


 “Operational storage” is the storage defined by the maximum reservoir-
elevation change allowed under a Federal Energy Regulatory Commission 
(FERC) license. 


 “Load-following” is the process of increasing or decreasing flows (thereby 
adjusting power output) to meet changes in electrical-system demand.   


 “Pondage” is reservoir storage of limited magnitude that provides only 
daily or weekly regulation of streamflow (United States Inter-Agency 
Committee on Water Resources, 1965). 


 “Run-of-River project” is a hydroelectric power plant utilizing pondage or 
the flow of the river as it occurs (United States Inter-Agency Committee on 
Water Resources, 1965).   


4.3. Idaho Power Facilities 


All of the following Idaho Power hydroelectric projects are licensed by the Federal 
Energy Regulatory Commission (FERC) and are considered run-of-river projects by 
the FERC.  Despite that designation, the operations of some of the projects involve 
periodic fluctuation of the pondage behind the dam and can result in a change in flow 
below the project and therefore should be considered as fluctuations resulting from 
operation of Idaho Power Company facilities. 


4.3.1. Milner Dam 


Milner Dam is an earth-filled structure located at River mile 639.1.  The dam was 
originally built in 1905, rebuilt in 1932, and rebuilt again in 1992.  The facility was 
originally constructed with two generating units; an additional powerhouse was 
constructed at River mile 638.0 in 1992.  The current capacity of the hydroelectric 
project is 59 MW.  While the dam itself is owned by Milner Dam Inc., Idaho Power 
owns and operates the hydroelectric projects associated with the dam.  Milner Dam is 
operated primarily for irrigation purposes with power production and recreation as 
secondary uses. 
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4.3.2. Twin Falls Dam 


The Twin Falls Hydroelectric Project, located at River mile 617.4, was originally built in 
1935 and is owned and operated by Idaho Power.  A new powerhouse and second 
generating unit were added in 1995.  The dam is a concrete gravity structure; pooled 
water is used primarily for hydroelectric generation and secondarily for recreation.  
The facility’s two hydroelectric units are capable of producing 54 MW.  The pondage 
created by the dam covers approximately 85 acres and stores approximately 955 
acre-feet (AF).  Of this amount, 85 AF is considered operational storage. 


4.3.3. Shoshone Falls  


The Shoshone Falls Hydroelectric Project was built in 1907 at River mile 614.7.  A 
third unit was added in 1921.  The dam is a concrete gravity structure owned and 
operated by Idaho Power for hydroelectric generation.  The pondage behind 
Shoshone Falls Dam covers approximately 86 acres and is capable of storing 1500 
AF (with 86 AF of operational storage).  The facility has three generating units capable 
of producing up to 13 MW.   


4.3.4. Upper Salmon Falls Dam 


The Upper Salmon Falls Hydroelectric Project is owned and operated by Idaho Power.  
Built in 1937, the “A” Plant was built in 1947 at River mile 579.6.  The “B” Plant was 
built was built in 1947 at river mile 580.8.  An upper canal delivers water from the 
diversion dam to the “B” Plant, while a lower canal (1) spills approximately 500 cfs into 
what is known as Dolman Rapids and (2) feeds into the “A” Plant.  Flows in excess of 
plant capacity are spilled to a north channel at the diversion dam.  The Upper Salmon 
Falls facility has no pondage, and contains four generating units capable of producing 
up to 39 MW. 


4.3.5. Lower Salmon Falls Dam 


The Lower Salmon Falls Hydroelectric Project is a concrete gravity structure located at 
River mile 573.0.  Built in 1910, and rebuilt in 1949, the facility is owned and operated 
by Idaho Power.  The pondage created by this dam covers approximately 748 acres.  
It is capable of storing 10,900 AF (with approximately 1,496 AF of operational 
storage).  Pooled water is used primarily for power production and secondarily for 
recreation.  The facility has four generating units capable of producing up to 70 MW.  
Lower Salmon Falls operations are constrained by the FERC license.  Tail water 
ramping is limited to 2.5 feet per hour and 5 feet per day, and the instantaneous 
minimum discharge is 3,500 cfs or inflow, whichever is less. 


4.3.6. Bliss Dam 


The Bliss Hydroelectric Project is a concrete gravity structure built in 1950.  Located at 
River mile 560.3, The facility is owned by Idaho Power and is capable of producing up 
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to 80 MW  The pondage created by the Bliss Dam covers approximately 255 acres, 
with 8,415 AF of storage (510 AF of which is operational storage).  Bliss operations 
are constrained by the FERC license.  Tail water ramping is limited to 3 feet per hour 
and 6 feet per day, and the instantaneous minimum discharge is 4,500 cfs or inflow, 
whichever is less. 


4.3.7. CJ Strike Dam 


CJ Strike Dam, at river mile 494, creates the largest reservoir in the Milner Dam to 
Murphy Gaging Station reach.  At full pool, the CJ Strike pond covers approximately 
7,500 acres and stores approximately 247,000 AF (11,250 AF of which is operational 
storage).  Constructed in 1952, the CJ Strike Hydroelectric Project is owned and 
operated by Idaho Power.  It is used primarily for power production but also for 
recreational purposes and is capable of producing up to 89 MW.  CJ Strike operations 
are constrained by the FERC license.  Tail water ramping is limited to 2.5 feet per hour 
and 4 feet per day, and the instantaneous minimum discharge is 3,900 cfs or inflow, 
whichever is less. 


4.3.8. Swan Falls Dam 


Swan Falls Dam (river mile 458) is a concrete gravity structure located at river mile 
457.7.  Additional generating units were added in 1918.  The dam was rebuilt in 1986, 
and a new powerhouse was constructed in 1994. 


The pondage covers approximately 1,525 acres.  The total volume stored behind 
Swan Falls Dam is 7,425 AF (6,100 AF of which is operational storage).  The Swan 
Falls Hydroelectric Project, built in 1901, is owned and operated by Idaho Power.  It is 
used primarily for power production but also for recreational purposes and is capable 
of producing up to 26 MW.  Swan Falls operations are constrained by the FERC 
license.  Tail water ramping is limited to one foot per hour and 3 feet per day, and the 
instantaneous minimum discharge is 3,900 cfs (irrigation season) and 5,600 cfs (non-
irrigation season) or inflow, whichever is less. 


4.4. Fluctuations Resulting from Idaho Power Operations 


Idaho Power operations influence Snake River flow at the Murphy Gaging Station in 
two ways.  First, flows purchased, leased, owned, or otherwise acquired by Idaho 
Power add to flow at the Murphy Gaging Station and are considered fluctuations 
resulting from Idaho Power operations.  Second, changes in reservoir storage at Idaho 
Power’s facilities result in downstream flow fluctuations; such changes in reservoir 
storage are the result of Idaho Power operations. 


For purposes of distributing water under the partial decrees listed in Section 1.1, the 
unadjusted average daily flow at the Murphy Gaging Station must be adjusted to 
account for such fluctuations.  The following sections describe how the unadjusted 
average daily flow at the Murphy Gaging Station is adjusted to account for releases of 
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storage water owned or rented by Idaho Power above Milner Dam (Section 4.4.1) and 
flow fluctuations resulting from changes in reservoir storage at Idaho Power facilities 
below Milner Dam (Section 4.4.2).   


4.4.1. Releases Above Milner Dam of Storage Water Owned or Rented by Idaho 
Power Company 


The partial decrees for the water rights listed in Section 1.1 provide that flows from 
water leased, purchased, owned, or otherwise acquired by Idaho Power Company 
from upstream sources and conveyed through the Milner Dam to Murphy Gaging 
Station reach shall be considered “fluctuations resulting from the operation of Idaho 
Power Company facilities.”  Thus, for the purposes of water distribution under the 
partial decrees listed in Section 1.1, the unadjusted average daily flow at the Murphy 
Gaging Station must be adjusted to account for fluctuations resulting from such flows 
for purposes of water distribution under the partial decrees listed in Section 1.1.   


These releases and are conveyed to and past Idaho Power’s facilities between Milner 
Dam and the Murphy Gaging Station.  The increased flows at the Murphy Gaging 
Station resulting from such releases must be subtracted from Murphy Gaging Station 
measurements to determine the adjusted average daily flow for purposes of water 
distribution under the partial decrees.  


Releases of storage water owned or rented by Idaho Power from reservoirs above 
Milner Dam may take several days to arrive at the Murphy Gaging Station.24  The 
increase in flow at the Murphy Gaging Station in response an upstream release 
depends on the magnitude and duration of the release (see Section 4.5 below).  
Similarly, it will also take several days after such a release ends for the residual effect 
at Murphy Gaging Station to subside.  Thus, the adjustment must take into account 
the travel time for such releases to arrive at the Murphy Gaging Station. 


4.4.2. Reservoir Fluctuations Below Milner Dam 


Of the 8 hydroelectric facilities that Idaho Power operates between (and including) 
Milner Dam and the Murphy Gaging Station (Section 3.3 and Figure 28), Twin Falls 
Dam (with approximately 85 AF of operational storage)25, Shoshone Falls Dam (with 
approximately 86 AF of operational storage), and Upper Salmon Falls Dam (with no 
operational storage) have a relatively small impact on flows at the Murphy Gaging 
Station compared to other reservoirs.  In contrast, fluctuations from changes in 
storage in the Lower Salmon Falls, Bliss, CJ Strike, and Swan Falls reservoirs can 
have a larger impact on flow at the Murphy Gaging Station.  The flow downstream 


                                                 
24 Released storage water from reservoirs between Milner Dam and the Murphy Gaging Station may 
also take several days to arrive at the Murphy Gaging Station. 
 
25 The maximum impact associated with a 24-hour release of 85 AF is approximately 43 cfs, which is 
likely attentuated in downstream reservoirs. 
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from these Idaho Power reservoirs drops when Idaho Power increases reservoir 
storage.  Conversely, the flow downstream from these reservoirs increases when 
Idaho Power releases water from storage.   


Increases in reservoir storage at these facilities require that the unadjusted average 
daily flow at the Murphy Gaging Station be adjusted upward for purposes of 
distributing water under the partial decrees for the water rights identified in Section 
1.1.  Conversely, decreases in reservoir storage (i.e., reservoir discharge in excess of 
inflows) require a downward adjustment in the unadjusted average daily flow 
measurements at the Murphy Gaging Station.   


Changes in storage in CJ Strike and Swan Falls reservoirs have the greatest potential 
to impact flows at the Murphy Gaging Station.  This is because these reservoirs have 
substantially larger storage volumes than the Lower Salmon Falls, and Bliss dams 
(Table 3).  Potential flow fluctuations resulting from releasing (or retaining) the entire 
usable volume stored in CJ Strike and Swan Falls reservoirs in a 24-hour period are 
approximately 5,670 cfs and 3,070 cfs, respectively (Table 4). 


In practice, fluctuations as a result of reservoir operations are typically lower than this, 
especially during low-flow conditions.  For example, CJ Strike Reservoir is typically 
operated within 0.5 feet from full pool and during very low flow conditions (less than 
4,500 cfs) the reservoir level is held as constant as practical (representing a “run-flat” 
condition).  Swan Falls Reservoir is also operated as flat as practical under very low 
flow conditions. 


4.5. Flow Attenuation and Travel Times 


Fluctuations from Swan Falls operations directly influence the flow measured at the 
Murphy Gaging Station, which is located just 4.2 miles downstream from the Swan 
Falls dam.  However, fluctuations from operations at the Lower Salmon Falls, Bliss, or 
CJ Strike facilities (which are located upstream of the Swan Falls Dam) may be 
attenuated with river distance (Figure 30) and downstream reservoirs.   


Travel time is dependent, in part, on flow velocities.  Mean flow velocities are greater 
at higher flows (Figure 31).  Thus, the time that it takes for a flow fluctuation caused by 
Idaho Power operations to reach the Murphy Gaging Station depends on distance 
(i.e., the distance from the dam creating the fluctuation to the Murphy Gaging Station) 
and on channel velocity, which in turn depends on flow.  “Rule of Thumb” travel times 
(based on empirical observations by Idaho Power facility operators) between Idaho 
Power facilities are shown in Table 5.  Based on these “rule of thumb” travel times, it 
takes, for example, approximately 8 hours for water to travel from CJ Strike reservoir 
to the Murphy Gaging Station at a Snake River flow of approximately 5,000 cfs.26 


                                                 
26 Jon Bowling, Idaho Power. 
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Fluctuations caused by upstream facilities (e.g., Lower Salmon Falls, or Bliss 
reservoirs) will be attenuated in CJ Strike and/or Swan Falls reservoirs.  In other 
words, an increased release from one of these upper reservoirs may not immediately 
pass through CJ Strike or Swan Falls reservoirs.  Similarly, operators at CJ Strike or 
Swan Falls dams may not immediately reduce releases in accordance with an 
upstream reduction.  This is because releases from the CJ Strike occur in “blocks” 
corresponding with generating capacity). 


Varying channel characteristics (e.g., wetted perimeter, roughness, etc.) between 
reservoirs contributes to attenuation.  The effect of these characteristics on travel time 
(and attenuation) also depends on flow rate. 


In summary, fluctuations resulting from Idaho Power Company reservoir operations 
below Milner Dam but above CJ Strike will be “dampened” by the time the effects 
reach the Murphy Gaging Station.  Releases from Lower Salmon Falls or Bliss 
reservoirs will attenuate more by the time they reach the Murphy Gaging Station than 
releases from CJ Strike and Swan Falls. 


 


5. QUANTIFYING THE EFFECTS OF IDAHO POWER OPERATIONS ON 


SNAKE RIVER FLOWS 


5.1. Introduction 


The partial decrees for the water rights listed in Section 1.1 provide that the “average 
daily flow … shall be based upon actual flow conditions” and that “all flows actually 
present at the Murphy Gaging Station constitute actual flow conditions,” with the “sole 
exclusion” of “[f]luctuations resulting from Idaho Power’s operations.”  Thus, 
unadjusted average daily flow at the Murphy Gaging Station must be adjusted to 
account for Idaho Power operations, which include (1) changes in Lower Salmon 
Falls, Bliss, CJ Strike, and Swan Falls reservoir storage (Section 4.4.1) and (2) water 
that Idaho Power purchases, leases, owns, or otherwise acquires from sources 
upstream of these facilities and conveys to and past them (Section 3.4.1). 


In general, calculating the adjusted average daily flow for the Murphy Gaging Station 
to account for the effects of Idaho Power operations is most important at times of low 
flow relative to the partial decree provisions for flows of 3,900 cfs from April 1 to 
October 31 and 5,600 cfs from November 1 to March 31.  Historically, such low flows 
have occurred in late March (just prior to the end of the 5,600 cfs period) and early- to 
mid-July (about halfway through the 3,900 cfs period). 


This section describes two general approaches for calculating the adjusted average 
daily flow at the Murphy Gaging Station.  The first method is based on quantifying and 
removing fluctuations from the operation of Idaho Power facilities based on water-level 
changes in CJ Strike and Swan Falls reservoirs (i.e., “Reservoir-Stage Method”).  The 
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second method is based on measuring inflows and outflows to Idaho Power reservoirs 
between Milner Dam and the Murphy Gaging Station below Milner Dam (i.e., “Flow 
Method”).     


The Flow Method and the Reservoir-Stage Methods are conceptually similar, in that 
they both lead to a calculation of change in reservoir storage.  The difference is the 
manner in which the reservoir storage changes are quantified.  The Flow Method 
relies on inflow-outflow measurements and comparisons.  The Reservoir Stage 
Method relies on stage measurements and reservoir bathymetry to determine change 
in storage.   


Both methods use the same approach for routing (i.e., tracking) flows from water 
leased, purchased, owned, or otherwise acquired by Idaho Power from upstream 
sources and conveyed through the Milner Dam to Murphy Gaging Station reach.  
Furthermore, both methods require routing fluctuations associated with Idaho Power 
operations at the Lower Salmon Falls, Bliss, CJ Strike, and Swan Falls reservoirs to 
the Murphy Gaging Station. 


The Reservoir-Stage Method is conceptually more straightforward and easier to 
implement than the Flow Method because the Reservoir-Stage Method does not 
require a detailed, real-time accounting of reservoir inflows and outflows.  Reservoir-
stage measurements are not vulnerable to some of the factors that contribute error to 
flow measurements, such as changes in channel morphology, changes in aquatic 
growth, and other factors that affect flow measurements.  On the other hand, 
reservoir-stage measurements are vulnerable to wind loading and wave action (see 
below). 


With either method, some factors influencing flow at the Murphy Gaging Station will be 
difficult to quantify with certainty on a daily basis.  These factors include travel time 
calculations from various reservoirs, attenuation levels, short-term wind-loading 
effects, etc.  For this reason, the TWG recommends use of multi-day averaging in the 
calculation of the average daily flow at the Murphy Gaging Station under the partial 
decrees.  Multi-day averaging (such as a rolling 3-day average27) removes the effects 
of short-term fluctuations associated with these factors. 


5.2. Reservoir-Stage Method 


5.2.1. Description  


The Reservoir-Stage Method is a way of removing the impacts of Idaho Power 
Company operations on flow at the Snake River near Murphy Gaging Station.  The 
Reservoir-Stage Method consists of direct estimates of changes in reservoir storage 
based on reservoir stage measurements.  Changes in storage can then be translated 


                                                 
27 An averaging interval has not yet been fully determined by the TWG. 
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into river discharge fluctuations that affect the downstream flow rates.  A mathematical 
representation of this method is provided in Appendix C.   


The Reservoir-Stage Method consists of calculating fluctuations resulting from Idaho 
Power operations based on calculated changes in reservoir volume derived from 
measured reservoir water-level changes.  The change in reservoir discharge 
associated with the change in reservoir volume (i.e., increased discharge if reservoir 
stage is decreasing, or decreased discharge if reservoir stage is increasing) is then 
tracked (routed) to the Murphy Gaging Station.  The increased or decreased discharge 
associated with changes in reservoir stage (i.e., fluctuations associated with reservoir 
operations) is, after routing, added to or subtracted from the average daily flow at the 
Murphy Gaging Station to calculate the adjusted average daily flow for purposes of 
distribution of water under the partial decrees. 


The fundamental assumption in this approach is that absent Idaho Power storage 
facilities, all changes in upstream flow (e.g., changes in flows from upstream of Milner 
Dam, changes in tributary inflows, changes in diversions) would pass unhindered to 
the Murphy Gaging Station.  Thus, flows resulting from changes in reservoir storage 
represent fluctuations associated with Idaho Power operations.   


Accounting for flow fluctuations resulting from Idaho Power operations at the Murphy 
Gaging Station consists of the following steps: 


1. Compile the unadjusted average daily flow for the Murphy Gaging Station;28 


2. Calculate and subtract or add the attenuated effects of releases of storage 
owned and/or rented by Idaho Power above Milner Dam on the unadjusted 
average daily flow at the Murphy Gaging Station; 


3. Calculate change in daily average reservoir storage based on reservoir 
stage measurements in Bliss, Lower Salmon Falls, CJ Strike, and Swan 
Falls reservoirs; 


4. Convert changes in reservoir storage to theoretical change in reservoir 
discharge; 


5. Route differences in flow attributed to Idaho Power operations (i.e., 
calculated discharge corresponding with changes in storage) to the Murphy 
Gaging Station; 


                                                 
28 Unadjusted average daily flows at the Murphy Gaging Station are reported by Idaho Power on a 
daily basis 
(http://www.idahopower.com/OurEnvironment/WaterInformation/StreamFlow/maps/streamFlowsData
Table.cfm?id=972666).   
 
In Compiled data are subsequently reported by the USGS National Water Information System 
(http://waterdata.usgs.gov/nwis).  
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6. Calculate the adjusted average daily flow at the Murphy Gaging Station for 
purposes of distributing water under the partial decrees listed in Section 1.1 
by adding or subtracting lagged fluctuations resulting from Idaho Power 
operations. 


In practice, use of the Reservoir-Stage Method focuses primarily on calculating the 
impacts from changes in reservoir storage from the CJ Strike and Swan Falls 
reservoirs.  This is because (1) upstream reservoirs are smaller (and therefore have a 
lesser effect on Snake River streamflow at the Murphy Gaging Station) and (2) 
changes in flows from Idaho Power’s upstream reservoirs are somewhat attenuated in 
CJ Strike and Swan Falls reservoirs. 


Idaho Power operates hydroelectric facilities29 with relatively constant reservoir levels 
(i.e., referred to as “run-flat” conditions) during times of low-flow (e.g., river flows less 
than approximately 4,000 cfs at the Murphy Gaging Station).  While some minor 
reservoir fluctuations remain, cessation of block-loaded operations reduces flow 
fluctuations caused by Idaho Power operations.  Calculations of adjusted average 
daily flow under such “run-flat” conditions, when used in conjunction with multi-day 
running averaging, promises to provide the best means for calculating the adjusted 
average daily flow for purposes of distributing water under the partial decrees. 


5.2.2. Wind-Loading Effects on Reservoir Levels 


Wind loading and wave action can confound stage measurements, particularly in long 
reservoirs that are exposed to strong winds (such as in CJ Strike and Swan Falls 
reservoirs).  Wind moving across a reservoir can create a water-surface slope, 
resulting in higher stage at one end of the reservoir than the other (USGS, 2012).  
Stage measurements in long reservoirs (such as CJ Strike reservoir) may require 
multiple gages at different locations. 


Fortunately, wind speeds during typical July low-flow conditions in the Snake River are 
relatively mild (Appendix D).  A review of wind speeds in the vicinity of CJ Strike 
Reservoir (based on data from the Grandview, Mountain Home Air Force Base, and at 
CJ Strike Reservoir) during summer low-flow periods (e.g., early July) indicate low to 
moderate wind speeds in July, especially at night (Vidmar et al., 2013).  As such, July 
reservoir-stage measurements collected over a 15- or 30-minute period at midnight 
likely reflect minimal wind loading under typical weather conditions.  Reservoir-stage 
measurements collected during periods of high wind may reflect wind-loading effects. 


                                                 
29 Those facilities that are capable of causing the largest fluctuations at the Murphy Gaging Station 
(i.e., Lower Salmon Falls, Bliss, CJ Strike, and Swan Falls). 
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5.2.3. Data Components 


The Reservoir-Stage Method relies exclusively on reservoir water-level measurements 
to determine change in storage (not Snake River inflows and outflows).  The method 
requires accurate reservoir bathymetry30 (to quantify changes in volume with unit 
changes in stage) and accurate stage measurements.   


Data components needed to implement this method include the following: 


1. Unadjusted average daily flow data for the Murphy Gaging Station.  These 
data are currently collected and reported by Idaho Power (NWIS Station 
Number 13172500);  


2. Daily release records of Idaho Power owned and/or leased storage water 
passing through Milner Dam;  


3. Reservoir-stage measurements within each measured reservoir; 


4. Accurate reservoir bathymetry (which enables quantification of changes in 
reservoir volume with unit changes in stage); 


5. Wind intensity and duration at a minimum of 3 locations in CJ Strike 
Reservoir and one location each in Bliss Reservoir, Lower Salmon Falls 
Reservoir, and Swan Falls Reservoir; and 


6. Quantification of flow lag times between individual reservoirs and the 
Murphy Gaging Station. 


7. Factors or coefficients based on empirical data or simulations for routing 
(accounting for travel time and attenuation) the discharge fluctuations 
resulting from Idaho Power operations. 


Averaging reservoir-stage data reduces the short-term reservoir-surface fluctuations 
caused by wave action, boat wakes, wind-loading, and power plant flow fluctuations.  
It is anticipated that reservoir-stage data will be based on multiple measurements 
(e.g., 10 measurements, taken once every minute) to estimate the reservoir-stage 
values.   


Reservoir-stage measurement locations are shown in Figure 33 through Figure 35.  In 
the case of CJ Strike Reservoir (because of the size and nature of the reservoir and 
exposure to wind effects), it is necessary to monitor reservoir stage at multiple 
locations (Figure 34) and average stage measurements from these locations to 
account for wind-loading effects in the determination of changes in reservoir storage.  
It will likely be necessary to monitor reservoir stage at only one location in the other 
reservoirs because of smaller reservoir size and limited exposure to wind. 


                                                 
30 Bathymetry is the measurement of water depth at various places in a body of water.  In this case, 
the reservoir volume associated with a change in reservoir stage is based on reservoir bathymetry 
measurements. 
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5.3. Flow Method 


5.3.1. Description  


The Flow Method for calculating the effects of reservoir fluctuations at the Murphy 
Gaging Station consists of identifying fluctuations resulting from Idaho Power 
operations by measuring inflows and outflows at each of Idaho Power’s reservoirs 
capable of causing flow fluctuations at the Murphy Gaging Station (i.e., Lower Salmon 
Falls Reservoir, Bliss Reservoir, CJ Strike Reservoir, and Swan Falls Reservoir).  This 
method would require the installation (if not already installed), monitoring, and 
maintenance of streamflow gages at both the upstream and downstream ends of 
individual reservoirs.  It would also require accounting for non-river inflows and 
outflows (such as tributary inflows, irrigation diversions, irrigation returns, precipitation, 
other reach gains/losses, etc.).  A mathematical representation of the Flow Method is 
provided in Appendix F.   


This method differs from the Reservoir-Stage Method in one important way.  Change 
in reservoir volume is based on the difference between reservoir inflows and outflows, 
not on changes in reservoir stage.  Thus, accounting for flow fluctuations resulting 
from Idaho Power operations at the Murphy Gaging Station using the Flow Method 
consists of calculating the differences between reservoir inflow and outflow based on 
Snake River flow data above and below each reservoir, accounting for tributary 
inflows, irrigation diversions, irrigation return flows, precipitation, evaporation, and 
channel seepage.  As with the Reservoir-Stage Method, these differences in flow 
above and below each reservoir are then routed to the Murphy Gaging Station, 
accounting for travel time and attenuation. 


Ideally, inflows and outflows at each reservoir are determined with streamflow gages 
above and below each reservoir.  However, ideal measurement locations are not 
always available above and below each reservoir.  For example, a relatively low-error 
measurement location at higher flows may have low-velocity reservoir backwater 
(having high measurement error) at lower-flows.  Measurement locations sufficiently 
upstream of the reservoir to avoid high-pool conditions may include more irrigation 
diversions that must be measured (adding additional measurement error) for accurate 
streamflow readings. 


Other inflows to, and outflows from, a reservoir reach must be measured to quantify 
the effect of Idaho Power operations on changes in reservoir storage.  Such inflows 
and outflows include flow from tributary streams or rivers, irrigation diversions, 
irrigation return flows, and channel seepage gains or losses.  Ideally, these inflows 
and outflows would be measured at the same time interval as the time interval for 
which changes in storage are being calculated (e.g., 1 day).  Such measurements 
require time, resources, and, and more importantly, introduce measurement error 
and/or data uncertainty.   
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5.3.2. Data Components 


Data components needed to implement the above-listed equations include the 
following: 


1. Unadjusted average daily flow data for the Murphy Gaging Station.  These 
data are currently collected and reported by Idaho Power (NWIS Station 
Number 13172500); 


2. Daily release records of Idaho Power owned and/or leased storage water 
passing through Milner dam;  


3. Average daily flow data based on measurements collected above and 
below the Lower Salmon Falls, Bliss, CJ Strike, and Swan Falls reservoirs;   


4. Average daily flow data for tributary inflows into reservoir reaches (e.g., 
Bruneau River);  


5. Irrigation diversion rates from (and returns to) pooled and free-flowing 
sections of the Snake River between Milner Dam and the Murphy Gaging 
Station;31  


6. Precipitation rates, evaporation rates, channel seepage rates, and other 
reach gains/loss data for reservoir reaches; and 


7. Factors or coefficients based on empirical data or simulations for routing 
(accounting for travel time and attenuation) the discharge fluctuations 
resulting from Idaho Power operations. 


In general, the Reservoir-Stage Method has less inherent uncertainty than the Flow 
Method.  The Reservoir-Stage method does not require accurate streamflow 
measurements above and below each reservoir (which have measurement uncertainty 
and which change in time).  The method also does not require the measurement of 
tributary inflows and diversion rates, which also incur measurement uncertainty.   


 
6. DEMONSTRATION OF RESERVOIR-STAGE METHOD 


[To be completed: this section will demonstrate calculations of adjusted 
average daily flow for the Murphy Gaging Station.  Sample calculations will 
include reservoir-stage calculations, concurrent wind data and analyses, 
bathymetric data, calculated changes in storage as a result of reservoir-
stage changes, conversion of changes in storage to reservoir-discharge 
variations, and routing (accounting for travel time and attenuation) of 
reservoir-discharge variations to the Murphy Gaging Station.  The section 


                                                 
31 Ideally, measurements of diversions and return flows would be at the same frequency as the 
average daily flow data being compiled above and below each Snake River reservoir. 
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will include results, discussion of results, discussion of accuracy, and 
recommendations for method refinement.] 


 


 
7. SOURCES OF MEASUREMENT ERROR AND DATA UNCERTAINTY 


This section describes sources of measurement error and uncertainty using the 
Reservoir-Stage Method and Flow Method.   


7.1. Murphy Gaging Station Flow Measurements 


Calculating adjusted average daily flow at the Murphy Gaging Station requires 
accurate unadjusted average daily flow data.  This section describes uncertainty 
associated with these data. 


The unadjusted average daily flow at the Murphy Gaging Station is based on a stage-
discharge relationship and river-stage measurements (i.e., water-level 
measurements).  The stage-discharge relationship is developed based on multiple 
streamflow measurements at the Murphy Gaging Station conducted at various flow 
levels.  The stage-discharge relationship is used to interpolate streamflow at river 
levels that were not measured in preparation of the stage-discharge relationship.  
Snake River water-level measurements (i.e. stage measurements) are collected at 15-
minute intervals.  These stage measurements are converted to streamflow estimates 
based on the stage-discharge relationship.  Streamflows calculated on 15-minute 
intervals are averaged over a 24-hour period to calculate the unadjusted average daily 
flow.   


Measurement uncertainty can arise as a result of (1) random measurement error 
during streamflow measurements (reflecting natural short-term variations in flow), (2) 
measurement bias during streamflow measurements (which could be caused by 
instrument malfunction), and/or (3) bias in the computed streamflow based on the 
stage-discharge rating, which can be caused by changes in channel morphology (e.g., 
scour or fill) or aquatic vegetation growth.  Thus, uncertainty can arise from initial 
streamflow measurements to establish the stage-discharge relationship, (2) 
subsequent streamflow measurements conducted to check and refine the stage-
discharge relationship, and (3) from changes in channel characteristics (as a result of 
changes in channel morphology or aquatic vegetation growth) that affect the stage-
discharge relationship between actual streamflow measurements. 


The Murphy Gaging Station is rated by Idaho Power (which operates the gage) as 
“good.”32  The USGS classified the gage as “good” in the last year that the USGS 
operated the gage (USGS, 2001).  A “good” rating indicates that 95% of the daily 


                                                 
32 http://www.idahopower.com/pdfs/ourEnvironment/waterResourcesdata/WaterResourcesData2011.pdf (pg 37). 
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discharges based on automated measurements and use of a rating curve at the 
Murphy Gaging Station are within 10% of the true value.    


The lowest achievable uncertainty for manual streamflow measurements made at the 
Murphy Gaging Station is likely in the 1-2 percent range, based on a preliminary 
analysis of streamflow measurements made during a seepage run in November 2012 
(Wood et al., in preparation).  Two Snake River streamflow measurements were made 
at the Murphy Gaging Station during the 2012 seepage run.  The first measurement 
consisted of 12 transects (i.e., passes across the river); the second measurement 
consisted of 4 transects.  The USGS assigned uncertainties of 1.1 percent and 4.4 
percent, respectively, to the two November 2012 streamflow measurements at the 
Murphy Gaging Station.  The level of uncertainty is based on a preliminary 
assessment of the measurements' coefficients of variation and potential sources of 
error.  


Manual streamflow measurements should be conducted on a frequent basis at the 
Murphy Gaging Station if Snake River flows approach the flows provided in the partial 
decrees for the water rights listed in Section 1.1.  The streamflow measurements will 
help reduce bias associated with the effects of aquatic growth or changes in channel 
morphology, and will thus reduce the level of uncertainty associated with use of the 
stage-discharge relationship during low flows. 


Streamflow measurements with more transects (i.e. passes) have lower random 
uncertainty.  As a result, measurements made at the Murphy Gaging Station during 
low flows should consist of at least 12 transects.  Instrument bias is not expected to be 
significant, but this should be verified through periodic check measurements made 
with a second instrument. 


7.2. Reservoir-Stage Method  


Sources of measurement error and uncertainty using the Reservoir-Stage Method 
include the following 


1. Wave action at individual reservoir-stage measurement sites can impact 
reservoir stage measurements.  This potential error is reduced substantially 
by collecting measurements at midnight (less wave action from boat wakes) 
and averaging data over a certain period of time (e.g., 10-30 minutes). 


2. Sustained, high-intensity winds can create wind-loading effects (see 
Section 5.2.2).  Reservoir-stage measurements taken under infrequent, 
high-wind conditions may reflect wind-loading effects.  However, winds are 
generally of low or moderate intensity during low-flow periods in early July.   


3. Error associated with reservoir bathymetry impacts the rate of flow 
associated with a change in reservoir volume.  Bathymetry error is thought 
to range from approximately __% to __% (or ± ___ AF per 0.1 foot of 
change in reservoir stage). 
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4. Tracking or routing changes in flow associated with reservoir-stage 
changes to the Murphy Gaging Station varies depending on distance 
(Figure 30) and Snake River flow (Figure 31).  Observation by Idaho Power 
personnel suggest a travel time of 8 hours during low-flow conditions 
between CJ Strike Dam and the Murphy Gaging Station, and 1 hour 
between Swan Falls Dam and the Murphy Gaging Station33. 


[To be completed] 


7.3. Flow Method 


Sources of measurement error and uncertainty in using the Flow Method include the 
following:   


1. Not all of the reservoirs currently have gages installed immediately above 
each reservoir, nor do all reservoirs have ideal gaging sites above and 
below each reservoir.  Gage locations are limited by channel 
characteristics, property ownership, physical access, and flow 
characteristics at various reservoir stages. 


2. Typical streamflow estimates based on stage-discharge relationships can 
have a potential uncertainty of up to ± 10%.  At a Snake River flow of 4,000 
cfs, and error of ± 10% translates to a potential uncertainty of up to 400 cfs.  
Individual streamflow measurements at some locations (e.g., Murphy 
Gaging Station) can have uncertainty of approximately ± 2% (see Section 
7.1). 


3. Changing stage-discharge relationships at multiple gaging locations as a 
result of channel scour, channel deposition, and/or aquatic growth.  These 
processes can impact streamflow measurements on an intra-seasonal and 
seasonal basis. 


4. Incomplete measurements of all diversions from the Snake River, standard 
error in individual measurements (± 5%) and incomplete temporal data 
(e.g., totalizing flowmeters do not provide daily data) creates measurement 
uncertainty.  This is compounded by the number of diversions between 
Milner Dam and the Murphy Gaging Station (see Section3.5).   


5. A portion of irrigation diversions returns to the Snake River as return flows.  
The magnitude of these return flows – especially during low-flow periods – 
is uncertain. 


6. Seepage gains and losses contribute to reservoir gains and losses.  
Although seepage gains and losses likely do not vary substantially on a 
daily basis, they may affect reservoir mass-balance estimates. 


                                                 
33 Jon Bowling, Idaho Power 
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7. Tracking or routing changes in flow associated with reservoir-stage 
changes to the Murphy Gaging Station varies depending on distance 
(Figure 30) and Snake River flow (Figure 31).  


8. [To be completed] 


 


7.4. Routing and Attenuation  


 


[To be completed: this section will describe error and uncertainty associated with 
routing fluctuations and flow associated with Idaho Power reservoir operations to the 
Murphy Gaging Station.  The section will address travel-time data and attenuation]  


 


 
8. SUMMARY AND RECOMMENDATIONS  


This document presents a measurement and monitoring plan for determining adjusted 
average daily flow at the Murphy Gaging Station for the purpose of distribution of 
water to the partial decrees listed in Section 1.1.  Specific conclusions and 
recommendations in this plan include the following: 


1. Two approaches were identified for determining adjusted average daily 
flow in the Snake River at the Murphy Gaging Station as provided in the 
partial decrees for the Section 1.1 water rights: the Reservoir-Stage 
Method and the Flow Method. 


2. The Reservoir-Stage Method is recommended as the primary approach for 
determining for the adjusted average daily flow at the Murphy Gage.  This 
method requires only accurate reservoir-stage measurements to quantify 
changes in reservoir storage.  By comparison, the Flow Method requires 
accurate streamflow measurements above and below each reservoir and 
accurate measurements of other inflows and outflows (such as tributary 
flows, irrigation diversions, irrigation return flows, seepage, precipitation, 
evaporation, etc.).  Each of these additional measurements introduces 
potential bias and data uncertainty.   


3. The Reservoir-Stage Method may be unsatisfactory during times of 
substantial wind-loading.  Although the region experiences generally mild 
wind conditions during low-flow periods in July, intense and shifting winds 
may temporarily limit the use of this method. 


4. The Reservoir-Stage Method should be implemented and used to calculate 
the adjusted average daily flow at the Murphy Gaging Station for at least a 







 


 


 


Measurement and Monitoring Plan, Snake River near Murphy DRAFT: 7/11/2013 
 
 Page 30 


year to evaluate method reliability, conduct sensitivity analyses, and test 
(and refine) routing assumptions.  


5. Instrumentation for use of the Flow Method is not yet fully established.  
This is because (a) some of the required stream flow measurement 
stations have not yet been installed, (b) Water District 02 requirements to 
fully measure and report irrigation diversions will not be fully implemented 
until 2016, and (c) surveys (and subsequent analyses) to quantify seepage 
in the reservoir reaches have not yet been completed. 


6. Efforts should continue to implement the Flow Method as a backup to the 
Reservoir-Stage Method.  Streamflow measurements made as part of the 
flow method can (and should) be used to verify conclusions drawn using 
the Reservoir-Stage Method. 


7. Both the Reservoir-Stage and Flow Measurement Methods require 
“routing” (or tracking) changes in reservoir storage from where they occur 
downstream to the Murphy Gaging Station.  Routing assumptions for 
calculating travel time and attenuation are currently based on “rule of 
thumb” information.  Travel times vary with flow rate; attenuation of 
reservoir releases depends, in part, on downstream reservoir operations.  
Travel times and attenuation rates have not been fully quantified at various 
flow rates.  The TWG recommends that current travel time and attenuation 
assumptions be tested and further quantified.   


8. Manual streamflow measurements should be conducted on a frequent 
basis at the Murphy Gaging Station if Snake River flows approach the 
flows provided in the partial decrees for the water rights listed in Section 
1.1.  The purpose of the manual measurements during low flows is to 
reduce uncertainty associated with use of the discharge-rating curve at the 
Murphy Gaging Station. 


9. The TWG recommends use of multi-day averaging (e.g., 3-day rolling 
average rather than a 24-hour average contemplated by the partial 
decrees) in calculating the adjusted average daily flow at the Murphy 
Gaging Station for the purposes of distribution to the water rights listed in 
Section 1.1.  Multi-day averaging of the adjusted average daily flow at the 
Murphy Gaging Station “smooths” some of the short-term fluctuations that 
cannot be fully quantified with current methods or data at this time. 
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10. FIGURES 


 


 


 


Figure 1.  Snake River Basin upstream the Murphy Gaging Station.   
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Figure 2.  Snake River between Milner Dam and the Murphy Gaging 
Station.   
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Source: IDAPA 37.03.08.030 and IDWR GIS shapefiles.       


 


Figure 3.  Eastern Snake River Plain administrative basins and Trust Area.   
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Figure 4.  Snake River elevation profile. 
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Figure 5.  Snake River streamflow gaging locations, Milner Dam to Murphy 
Gaging Station. 
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Figure 6.  Snake River streamflow below Milner Dam, 1981-2012.   
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Figure 7.  Snake River streamflow near Kimberly, 1981-2012.   
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Figure 8.  Snake River streamflow near Buhl, 1981-2012.   
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Figure 9.  Snake River streamflow below Lower Salmon Falls near 
Hagerman, 1981-2012.   


0


2,000


4,000


6,000


8,000


10,000


12,000


14,000


16,000


18,000


20,000


22,000


24,000


26,000


28,000


30,000


10/1 11/30 1/29 3/29 5/28 7/27 9/25


A
ve
ra
ge


 D
ai
ly
 F
lo
w
 (
cf
s)


Snake River Below Lower Salmon Falls
USGS 13135000 (1981‐2012)


Average


Minimum


90th Percentile


10th Percentile







 


 


 


Measurement and Monitoring Plan, Snake River near Murphy DRAFT: 7/11/2013 
 
 Page 41 


 


Figure 10.  Snake River streamflow at King Hill, 1981-2012.   
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Figure 11.  Snake River streamflow below CJ Strike near Grandview, 1981-
2012.   
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[To be completed] 


 


Figure 12.  Exceedance graphs, 1981-2012 data. 
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Figure 13.  Snake River streamflow near Murphy, 1981-2012 (full scale). 
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Figure 14.  Snake River streamflow near Murphy, 1981-2012 (partial scale). 
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Figure 15.  Snake River streamflow near Murphy, 2003 (with 1981-2012 90th 
percentile and minimum flows). 
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Figure 16.  Major springs in the Milner Dam to King Hill reach of the Snake 
River.   
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Figure 17.  90th percentile streamflow, Milner Dam to Murphy Gaging 
Station, water years 1981-2012. 
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Figure 18.  90th percentile streamflow, Milner Dam to Murphy Gaging 
Station, July 1981-2012.  


Irrigation diversions 
between King Hill and 
Murphy Gaging Station 


Increase in 90th percentile exceedance 
flows between Milner Dam and King Hill 


primarily a result of ESPA spring discharge.







 


 


 


Measurement and Monitoring Plan, Snake River near Murphy DRAFT: 7/11/2013 
 
 Page 50 


‐2,500


‐2,000


‐1,500


‐1,000


‐500


0


500


1,000


1,500


2,000


2,500


3,000


3,500


4,000


7/1 7/8 7/15 7/22 7/29


A
ve
ra
ge


 D
ai
ly
 F
lo
w
 (
cf
s)


90th Percentile Exceedance Flows with Distance, 
Milner Dam to Murphy Gaging Station


(July, 1981‐2012)


SR below Milner Dam to SR  near Kimberly


SR near Kimberly to SR near Buhl


SR near Buhl to SR below Lower Salmon Falls


SR below Lower Salmon Falls to SR at King Hill


SR below King Hill to SR below CJ Strike


SR nr below CJ Strike to SR  near Murphy Gaging Station


Buhl to Lower Salmon Falls


Salmon Falls to King Hill


Kimberly to Buhl


KingHill to CJ STrike


Milner to Kimberly


CJ STrike to Murphy Gaging Station


 
Figure 19.  90th percentile exceedance flows with distance, Milner Dam and 


Murphy Gaging Station, 1981-2012.   
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IDWR data, based on Kjelstrom method (Kjelstrom, 1995). 


Figure 20.  Estimated annual spring discharge to Snake River between 
Milner Dam and King Hill. 
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Figure 21.  Salmon Falls Creek near Hagerman, 1981-2012. 
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Figure 22.  Malad River near Bliss streamflow, 1985-2012.   
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Figure 23.  Bruneau River near Hot Springs streamflow, 1981-2012.   
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Note: Releases of the volumes shown in this graph are considered “fluctuations” resulting from 
Idaho Power operations.   


Figure 24.  Idaho Power releases from upstream of Milner Dam passing 
through the Milner Dam to Murphy Gaging Station reach, 1981-
2010.   
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Note: these releases are not considered “fluctuations” resulting from Idaho Power Company 
operations. 


Figure 25.  Flow augmentation releases passing through the Milner Dam to 
Murphy Gaging Station reach, 1981-2010.   
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Groundwater-elevation contours adapted from Lindohlm et al. (1988). 


Figure 26.  Regional groundwater flow direction.   


 


 







 


 


 


Measurement and Monitoring Plan, Snake River near Murphy DRAFT: 7/11/2013 
 
 Page 58 


 
Note: Federal stock water rights authorizing diversions of 0.02 cfs or less are not displayed. 


Figure 27.  Snake River diversions between Milner Dam and Murphy 
Gaging Station.  
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Figure 28.  Map showing Idaho Power facilities along the Snake River 
between Milner Dam and Swan Falls Dam. 
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[To be completed] 


Figure 29.  Reservoir bathymetry, Lower Salmon Falls Reservoir, Bliss 
Reservoir, CJ Strike Reservoir, and Swan Falls Reservoir 
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Figure 30.  Hydrographs illustrating lag and attenuation of a hypothetical 
500 cfs reservoir release. 
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Figure 31.  Mean channel velocity versus discharge at near Murphy and 


King Hill gages (Data provided by Kay Lehmann, USGS, Boise, 
Idaho). 
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Figure 32.  Reservoir stage-gaging location (Lower Salmon Reservoir). 
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Figure 33.  Reservoir stage-gaging location (Bliss Reservoir). 
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Figure 34.  Reservoir stage-gaging locations (CJ Strike Reservoir). 
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Figure 35.  Reservoir stage-gaging location (Swan Falls Reservoir). 
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11. TABLES 


 


 


Table 1.  Snake River hydropower and minimum stream flow rights between Milner 
Dam and the Murphy Gaging Station. 


 


Water Right Number Purpose Owner


02‐100 Power Idaho Power


02‐201 Minimum Stream Flow Idaho Water Resource Board


02‐223 Minimum Stream Flow Idaho Water Resource Board


02‐224 Minimum Stream Flow Idaho Water Resource Board


02‐2001A Power State of Idaho, Trustee


02‐2001B Power State of Idaho, Trustee


02‐2032A Power Idaho Power


02‐2032B Power State of Idaho, Trustee


02‐2036 Power State of Idaho, Trustee


02‐2056 Power State of Idaho, Trustee


02‐2057 Power State of Idaho, Trustee


02‐2059 Power State of Idaho, Trustee


02‐2060 Power State of Idaho, Trustee


02‐2064 Power State of Idaho, Trustee


02‐2065 Power State of Idaho, Trustee


02‐4000A Power Idaho Power


02‐4000B Power State of Idaho, Trustee


02‐4001A Power Idaho Power


02‐4001B Power State of Idaho, Trustee


02‐10135 Power State of Idaho, Trustee


37‐2128 Power State of Idaho, Trustee


37‐2472 Power State of Idaho, Trustee


37‐2471 Power State of Idaho, Trustee


37‐20710 Power State of Idaho, Trustee


37‐20709 Power State of Idaho, Trustee


36‐2013 Power State of Idaho, Trustee


36‐2018 Power State of Idaho, Trustee


36‐2026 Power State of Idaho, Trustee


Snake River Hydropower and Minimum Stream Flow Rights between


 Milner Dam and the Murphy Gaging Station
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Table 2.  Stream gages between Milner Dam and the Murphy Gaging Station. 


 


 


 


 


Station ID Location
Maintained 


by


Date 


Established
Method Instrumentation


13087505
Lower Milner 


Power Plant


USGS (1992‐2001)


IPCo (2001‐present)
1992


Discharge 


measurements


Transit Time Flow 


Meter


13087995
Snake River 


at Milner
USGS 1992


Stage‐discharge 


rating


Stage recorder with 


telemetry


13088000
Snake River at 


Milner (total)


13090000
Snake River nr 


Kimberly


USGS up to 2001; 


IPCo Maintained 


since 2001


1923
Stage‐Discharge 


Rating


Stage and 


Temperature Recorder 


with Radio Telemetry


13094000
Snake River nr 


Buhl
USGS  1946


Stage‐discharge 


rating


Stage recorder with 


telemetry


13108150
Salmon Falls  


Creek
USGS Apr, 1970


Stage‐discharge 


rating


Stage recorder with 


telemetry


13135000


Snake River 


below Lower 


Salmon Falls


USGS up to 2001; 


IPCo maintained 


since April  2001


1937
Stage‐discharge 


rating curve


Stage recorder with 


telemetry


13154500
Snake River at 


King Hill
USGS 1909


Stage‐discharge 


rating


Stage recorder with 


telemetry


13168500
Bruneau River 


nr Hot Springs
USGS 1943


Stage‐discharge 


rating


Stage recorder with 


telemetry


13171620
Snake River 


below CJ Strike


IPCo maintained 


since 2001
4/1985


Velocity index 


with stage‐area 


rating


ADVM with Stage 


recorder and 


telemetry


13172500
Snake River 


near Murphy


IPCO maintained 


since 2001
1912


Stage discharge 


rating


Stage recorder with 


telemetry


Stream Gage Summary, Milner to Swan Falls


Represents  a combined total  based on measurements  at the Lower Milner 


Power Plant (13087505) and Snake River at Milner (13087995)
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Table 3.  Idaho Power facilities between Milner Dam and the Murphy Gaging Station. 


River 


Mile 


(Dam)


Surface 


Acres


Total 


Volume 


(AF)


Usable 


Storage 


Volume 


(AF)


Operational 


Storage


Full Pool 


Elevation 


(ft)


Minimum 


Pool 


Elevation 


(ft)


Tailwater 


Elevation 


(ft)


Number 


of Units


Maximum 


Capacity 


(MW)


Milner 638.0 4,000 39,000 34,000 NA 4,134 1,449 3,975 3 59.5


Twin Falls 617.4 85 955 895 85 3,511 3,499 3,366 2 54


Shoshone 


Falls
614.7 86 1,500 375 86 3,355 3,350 3,150 3 13


Upper Salmon 


Falls 
579.6 50 600 115 0 2,877 2,841 2,798 4 39


Lower Salmon 


Falls
573.0 748 10,900 4,100 1,496 2,798 2,792 2,739 4 70


Bliss 560.3 255 8,415 1,215 510 2,654 2,653 2,649 3 80


C. J. Strike 494.0 7,500 247,000 36,800 11,250 2,455 2,450 2,367 3 89


Swan Falls 457.7 1,525 7,425 6,745 6,100 2,314 2,310 2,290 2 26


Facility


Plant 


Information
Storage Characteristics


Idaho Power Snake River Facilities(1)


Notes:


(1) Based on Idaho Power data.
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Project
Twin 


Falls


Shoshone 


Falls


Lower 


Salmon
Bliss CJ Strike


Swan 


Falls


FERC Minimum Flow (cfs) 300 3,500 4,500 3,900 3,900


Surface Acres 85 86 748 255 7,500 1,525


Operational Reservoir 


Stage (feet)
1 1 2 2 1.5 4


Operational Volume
(2) 


(AF)
85 86 1,496 510 11,250 6,100


Estimated flow from 24‐


hour release/fill
 (3) 43 43 754 257 5,672 3,075


Potential Idaho Power Fluctuations


Notes:
1. Source: 2/28/2012 presentation by Jon Bowl ing to Technica l  Committee.


2. Operational  volume  reflects  typica l  operations , not maximum poss ible  usable  


     volume.


3. Uniform flow rate  generated by releas ing (or reta ining) operational  volume  in a   


     24‐hour period.


 


Table 4.  Potential 24-hour flow fluctuations resulting from the operation of Idaho 
Power facilities downstream of Milner Dam. 
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Source: Idaho Power data. 


Table 5.  Distance and approximate water-particle travel times between 
Idaho Power facilities. 


Facility Parameter Milner
Twin 


Falls


Lower 


Salmon 


Falls


Bliss CJ Strike
Swan 


Falls


Distance (mi) → ― 21.6 57.7 78.8 145.2 181.4


Travel Time (hrs)  → ― 20 50 52 64 72


Distance (mi) → 21.6 ― 36.1 57.2 123.6 159.8


Travel Time (hrs)  → 20 ― 30 32 44 52


Distance (mi) → 57.7 36.1 ― 21.1 87.5 157.1


Travel Time (hrs)  → 50 30 ― 2 14 22


Distance (mi) → 78.8 57.2 21.1 ― 66.4 102.6


Travel Time (hrs)  → 52 32 2 ― 12 20


Distance (mi) → 145.2 123.6 87.5 66.4 ― 36.2


Travel Time (hrs)  → 64 44 14 12 ― 8


Distance (mi) → 181.4 159.8 157.1 102.6 36.2 ―


Travel Time (hrs)  → 72 52 22 20 8 ―


Swan Falls


Distance and Approximate Low‐Flow Water Travel Time (hours)


Milner


Twin Falls


Lower 


Salmon 


Falls


Bliss


CJ Strike
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Note: Releases of the volumes shown in this graph are considered “fluctuations” resulting from 
Idaho Power operations.   


 


Table 6.  Storage releases from the upper Snake River of water purchased, leased, 
owned, or otherwise acquired by Idaho Power. 


 


Year


Idaho Power 


Storage 


Allocation


Idaho Power 


Rental


Total Idaho 


Power


1981 43,832 125,000 168,832


1982 44,059 200,000 244,059


1983 44,044 350,000 394,044


1984 44,030 275,000 319,030


1985 43,881 350,000 393,881


1986 44,031 150,000 194,031


1987 43,491 162,302 205,793


1988 43,608 51,849 95,457


1989 43,609 100,000 143,609


1990 43,690 63,000 106,690


1991 43,672 99,000 142,672


1992 40,959 0 40,959


1993 44,060 65,000 109,060


1994 43,782 0 43,782


1995 43,885 0 43,885


1996 43,910 0 43,910


1997 43,983 0 43,983


1998 43,942 0 43,942


1999 43,608 0 43,608


2000 42,926 53,325 96,251


2001 42,115 0 42,115


2002 43,388 0 43,388


2003 42,918 0 42,918


2004 34,827 0 34,827


2005 43,175 0 43,175


2006 43,336 0 43,336


2007 43,306 0 43,306


2008 43,085 87,336 130,421


Annual Idaho Power Releases
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Note: these releases are not considered “fluctuations” resulting from Idaho Power operations.   


 


Table 7.  Upper Snake flow augmentation releases. 


Release 
Start


Release 
End


No. Days
Estimated Flow 
Augmentation 


Release Rate (cfs)


1992 49,000 6/21/92 8/30/92 0


1993 271,619 6/21/93 8/30/93 0


1994 330,279 6/21/94 8/30/94 0


1995 255,235 7/2/95 9/29/95 89 1,446


1996 217,563 7/4/96 9/14/96 72 1,523


1997 214,219 7/9/97 9/18/97 71 1,521


1998 223,222 7/8/98 9/18/98 72 1,563


1999 208,221 7/2/99 9/8/99 68 1,544


2000 223,221 6/22/00 9/5/00 75 1,501


2001 41,439 5/10/01 6/2/01 23 908


2002 0 6/21/02 8/30/02 70 0


2003 0 6/21/03 8/30/03 70 0


2004 0 6/21/04 8/30/04 70 0


2005 190,987 6/20/05 8/10/05 51 1,888


2006 217,771 6/27/06 8/22/06 56 1,961


2007 149,649 6/20/07 8/15/07 56 1,347


2008 180,482 7/5/08 8/13/08 39 2,333


2009 199,758 7/5/09 7/31/09 26 3,874


5/3/10 5/31/10 28


6/30/10 7/14/10 14


2011 207,500 7/28/11 8/26/11 29 3,607


2012 190,179 6/8/12 7/8/12 30 3,196


Upper Snake Flow Augmentation Releases


Year
Upper Snake 
Total Release 
Volume (AF)


Approximate Release Dates and Estimated Flow Rates


2010 198,966 2,388
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Memorandum 
 
To:    Idaho Water Resource Board (IWRB) 
 
From:  Tim Luke, IDWR Water Compliance Bureau  
 
Date:  July 8, 2013 
 
RE:  Water District 02 & Water Smart Grant Status Report 
  
 
At the January, 2013 meeting of the Idaho Water Resources Board (IWRB or Board), Board 
members were briefed about the creation of Water District 02 (WD02) and a coordinated effort 
among district water users and both IDWR and IWRB staff to secure cost share funding through 
a US Bureau of Reclamation (BOR) Water Smart Grant to assist with the installation of 
measuring devices and telemetry equipment for diversions in the district.   
 
WD02 was created in July, 2012.  The district will provide for the administration of water rights 
from the Snake River between Milner and Swan Falls Dams (see attached map). Water right 
administration includes delivery and regulation of water rights, and measuring and reporting of 
water diversions. Measurement of water diversions is a critical and necessary function of the 
water district.  Measurement and regulation of diversions in the district is one of a number of 
tools that the State can employ to help maintain the IWRB’s minimum in-stream flow at the 
Murphy Gage in accordance with the Swan Falls Agreement.  The Board supports the installation 
of measurement devices in WD02 as evidenced by policy 1H of the Idaho State Water Plan adopted 
by the Board in 2012 which states, “Quantification and measurement of Idaho’s water supply and 
use is essential for sound water resource planning, management, and administration.” 
 
IDWR estimates that there are about 150 active irrigation diversions in Water District 02 that 
serve developments ranging in size from several acres to over 10,000 acres.  More than 30 
diversions are large high lift pump stations or canals serving more 1,000 acres each.  There are 
approximately 475 irrigation rights in the water district.  Nearly all of the consumptive water 
use diversions are for irrigation purposes, but there are also a few diversions for municipal, 
commercial and stock water uses.   
 
The district held its first annual meeting in January, 2013.  A district watermaster was elected 
(Corbin Knowles of IDWR) and an advisory committee selected for 2013.  Advisory committee 
meetings were held on March 19 and July 10, 2013. 
 
The IWRB, on behalf of WD02, submitted the BOR Water Smart Grant application in January, 
2013.  The application proposed installation of measuring devices on 22 irrigation diversions in 
the district, including 15 of the 30 plus large diversions.  The application proposed installing 
telemetry equipment on the large diversions in an effort to secure real-time daily diversion 
data.  The application was limited to only 22 diversions due to a limited application window and 
limited staff resources.  The total grant proposal was $341,859, with $188,022 (55%) coming 
from water users and $153,837 (45%) coming from the BOR.  BOR awarded the $153,837 to the 







   


IWRB in May of this year.  Funds will be available under the grant starting in October, 2013.  
IWRB and IDWR staff, including watermaster Corbin Knowles, has met several times since Jun 1 
with the local BOR grant coordinator planning and scheduling IDWR anticipates working with 
the WD02 and the Board to submit at least one additional grant application in 2014 to address 
the remaining large diversions in the district.   
 
IDWR and the Advisory Committee decided to delay discussion for issuance of a water 
measurement order and related compliance deadlines pending confirmation of the BOR Water 
Smart Grant.  Approval of the grant allows the district to move forward with some certainty 
that measuring devices will be installed on at least the 22 diversions by the 2014 irrigation 
season, and will provide some time and opportunity to submit a second Water Smart grant for 
additional diversions in the district.   Given the grant approval, IDWR anticipates issuing a 
measurement order over the next several months that would phase in requirement of 
measuring devices over the next three years with full compliance likely by the 2016 irrigation 
season.    
    
The watermaster and other IDWR staff will be teaming with staff from Idaho Power Company 
and the USGS on July 16 and 17 to conduct a seepage study of the Snake River from above CJ 
Strike Reservoir to Murphy Gage.  The study is part of the effort related to the Swan Falls 
measurement protocol process.  Individual diversion and site visit data collected during the 
study will be helpful to the water district in planning for additional measuring device 
installations.  Additionally, the watermaster has spent time this summer evaluating the use of 
ultrasonic flow meters on large diameter pipelines and penstocks.  Ultrasonic meters are 
accurate and more economically priced meters approved by IDWR for use on larger diameter 
pipelines.  Ultrasonic meters have been identified and budgeted for most of the large pipe 
diameter diversions that were included in the Water Smart Grant.  IDWR had some concerns 
regarding the use of these meters on large pipe systems due to certain pipe conditions and 
lining material often found on such systems.  Results from testing and evaluations made so far 
show that ultrasonic meters can be used on most large pipe systems. 





		/Memorandum

		From:  Tim Luke, IDWR Water Compliance Bureau






 
 
 


Brian Patton 


July 19, 2013 


Water Management Implications of the Swan Falls Agreement  
 


Combined Eastern Snake Plain Aquifer and Snake River Management 







Swan Falls Agreement 
State obligation to ensure minimum flows at Murphy Gage 
just below Swan Falls Dam of: 
 


3,900 cfs (4/1 through 10/31) and 
 
5,600 cfs (11/1 through 3/31)  


Swan Falls Dam 







However, 180 miles Upstream at Milner Dam 


Milner Dam 


•Water planning, policy, and practice provides for full 
development of Snake River above Milner Dam 
 


•At times this practice reduces Snake River flow at Milner Dam 
to zero  







When flow is zero at Milner, flow at Swan Falls Dam is 
made up almost entirely of spring flows from the ESPA 


Thousand Springs 
Discharge from ESPA 







Insert hydrograph chart 
from SWP 
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•ESPA must be managed to sustain spring flows sufficient to 
meet the Swan Falls minimum flows 
 
Few junior-priority trust rights in river that could be curtailed 
 
Curtailment of junior trust rights in ESPA not good solution – 
delayed timing means effects don’t reach river when needed 
and causes economic damage in process 


 


Implications of Swan Falls Agreement 
Combined with Milner Zero Flow Policy 
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Thousand Springs Discharge and Eastern Snake Plain Aquifer 
Cumulative Storage Change 


Kjelstrom Springs Volume Change 


Aquifer storage and flows from the Thousand 
Springs are directly correlated 


The problem: Declining aquifer storage 


1912 – 1952 Change  +17,000,000 AF 
 
1952 – 2008 Change    -12,000,000 AF 
 
Average annual 1952-2008 loss of aquifer  
storage is 214,000 AF 
 
 
 


Total Thousand 
Springs Flows 







What tools are available to  
sustain spring flows? 


Managed aquifer recharge 
 
Ground water-to-surface water conversion projects 


 
Demand reduction (ground water use) 


 
Weather modification – more streamflow results in less 
supplemental ground water pumping 
 







How does CAMP fit into the equation? 
CAMP lays out a goal for ESPA water budget change through a 
series of management actions 


 
Phase 1 of CAMP (200-300 KAF water budget change) is 
designed to stabilize aquifer storage  - this should stabilize spring 
flows 


 
 
 
 
 


Phase 2 (600 KAF water budget change) is 
designed to recover some aquifer storage – 
this should recover some spring flows 


 
CAMP funding system not enacted 


 
Progress being made by using some IWRB 
funds to leverage water user funds and 
securing federal grants 







ESPA Management Actions - CAMP 


Other – Palisades Storage Acquisition 







How does CAMP fit into the equation? 


Phase 1 CAMP 
Target 


Progress  
2009-2012 


Recharge 100,000 AF/yr  117,111 AF/yr average 


GW-SW 
Conversions 


100,000 AF/yr Projects installed on 11,612 acres.  
Should reduce GW pumping by 
15,000 AF/yr 


Demand 
Reduction 


95,000 AF/yr 42,000 AF/yr (CREP) 


Cloud 
Seeding 


Pilot program – 
analyze results 


19 remote-operated generators 
installed.  IPCO estimates current 
operations will produce  average of 
124,000 AF/yr additional flow 


CAMP Progress: 


Real test of success will be aquifer stabilization! 







How does CAMP fit into the equation? 
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Recharge 2007-2011: Effects on Snake River 
Below Milner 







How does CAMP fit into the equation? 
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How does CAMP fit into the equation? 
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How does CAMP fit into the equation? 
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CAMP Activities: Effects on Snake River Flow 
Below Milner 


ALL CAMP 


CREP 


Recharge 


Conversions 







How Does Trust Water Rights Review  
Fit into the Equation? 


•Many of the water rights issued in the Trust Water Area 
pursuant to the Swan Falls Agreement were issued with a 
20-year term limit, after which they are subject to review by 
the Director 
 


•Many of these “Trust Rights” are nearing, or have reached, 
the end of their terms 
 


•Many of the “Trust Rights” are 
ground water rights from the ESPA 
 


 







How Does Trust Water Rights Review  
Fit into the Equation? 







How Does the Milner to King Hill Part B State 
Water Plan Fit into the Equation? 


•Adopted in 1992 - focused on protected river 
designations for remaining free-flowing rapids 
 
•Pressure from proposed hydropower development 
in reach 
 


•Policy statement  in plan 
calls for sending more 
water over Milner – does 
not reflect current 
understanding of 
agreements and legislation 
 







How Does the Milner to King Hill Part B State 
Water Plan Fit into the Equation? 


•Should be revised and re-structured to lay out how state will 
maintain Swan Falls minimum flows: 
 


Tie minimum flow obligations together with spring flow 
outcomes from CAMP 


 


Develop  predictive tools to forecast potential breaches 
of minimum flows 


 


Use of IWRB Palisades storage & acquisition or 
development of additional storage  


 


Other projects that may be necessary to maintain 
minimum flows 
 


 


 







How Does the Milner to King Hill Part B State 
Water Plan Fit into the Equation? 


 


•Goal is to have a unified plan for managing the combined 
ESPA-Snake River system to sustain multiple state 
objectives: 


 
 
 


    
Stabilize ESPA 
 


Milner Zero Flow (full development above Milner) 
 


Swan Falls minimum flows  
 







Questions? 
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July  18, 2013 







Integrated Resource Planning 


IRP Goals: 
• Identify sufficient resources to reliably 


serve the growing demand for energy 
within Idaho Power’s service area 
throughout the 20-year planning period 


• Give equal and balanced treatment to both 
supply-side resources and demand-side 
measures 


• Ensure the portfolio of selected resources 
balances cost, risk, and environmental 
concerns 


• Involve the public in the planning process 
in a meaningful way 


In the early 1990s, the Idaho and Oregon public utilities commissions began 
requiring utilities to file an Integrated Resource Plan (IRP). 
http://www.idahopower.com/AboutUs/PlanningForFuture/irp/default.cfm 


2 







 IRP Advisory Council 
• Meets monthly during the preparation of the IRP 


– For the 2013 IRP there were eleven monthly meetings including a 
portfolio design workshop and a day-long resource field trip 


– The public is encouraged to attend and participate in the meetings 


• IRP Advisory Council representatives Include: 


Customer Representatives Public Interest Representatives 
Agriculture Industry  Boise Metro Chamber of Commerce 
Boise State University  Idaho Conservation League 
Idaho National Laboratory   Idaho Department of Commerce 
Micron     Idaho Office of Energy Resources 
Simplot     Idaho Technology Council 
    Idaho Legislature 
Regulatory Commissions   Northwest Power and Conservation Council 
Idaho PUC    Oil and Gas Industry Advisor 
Oregon PUC    University of Idaho Integrated Design Lab 
    Water Issues Advisor   


3 







2013 IRP Preferred Portfolio 


• Use demand response to cover deficits in 2016 and 2017 
– Specific program operation and design pending outcome of 


DR case 
• Boardman to Hemingway - 2018 at the earliest 


– 500 MW of summer capacity 
– 200 MW of winter capacity 


• Shoshone Falls Upgrade Project - 2019 
– 49 MW net upgrade (12.5 MW to 61.5 MW) 
– Will request a 2-year extension from FERC on the license 


amendment 
• Use up to 370 MW of demand response to cover peak-


hour deficits from 2024-2032 
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Idaho Power Service Area and Resources 
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Generation Mix July 1, 2013 
Boise High Temperature 110 degrees 
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Flow Forecasts 
2013 Integrated Resource Plan 


 
Water and Resources Planning 


Operations Hydrology 







Over the last 100 years a variety of natural 
and human influences have changed flows in 
the Snake River basin and those changes are 
likely to continue. 


February 14, 1920 


To meet the challenges of changing flows and 
river conditions the Operations Hydrology team 
uses a variety of models to forecast future flows 


Historic Swan Falls 







Idaho Power’s Facilities 


American Falls 







Idaho Power’s Facilities 
American Falls Dam Hells Canyon Dam 







Water Supply Forecast 
 







Idaho Power’s Facilities 







Forecasting Future Flows 


How do we forecast flows 
 for the next 20 years? 







Forecasting Future Flows 


• Determine those factors that could potentially impact flows in the 
Snake River Basin for 2013 through 2032. 
– Groundwater management practices on the Eastern Snake River Plain – 


Comprehensive Aquifer Management Plan (CAMP) 
• Conservation Reserve Enhancement Program (CREP) 
• Ground water to surface water supplied conversion projects 
• Management aquifer recharge projects 
• Idaho Power weather modification activities in the Upper Snake River Basin 


– Weather Modification in the Payette River Basin 
– Declining reach gains in the Snake River 


• The items above were included in a model that uses historic data to 
forecast flows for 2013 through 2032. 
 


 







Model Process 
Accounting for Yearly Changes in 
Water Availability 


Determine Water 
Availability for 
Groundwater 
Management 


Practices 
 


Determine New 
Reach Gains and 
Diversions with 


ESPAM 2.0 
 


Determine New 
Flows in the 


 Snake River With  
Planning Model 


 







Water Supply Forecast 
2013 IRP 


•Managed Aquifer Recharge 
•Ground to Surface Water Conversions 


•Conservation Reserve Enhancement Program 
•Weather Modification Activities 


•Quantifying Declines in Reach Gains 
 
 
 







Eastern Snake Plain Aquifer 
Comprehensive Aquifer Management 
Plan (CAMP) 


• Adopted by the Idaho Water Resource Board and approved by the 
legislature in 2009 


• “The ESPA CAMP sets forth actions designed to stabilize and 
improve spring flows, aquifer levels, and river flows across the 
Eastern Snake River Plain.”* 


• “…used a phased approach to achieve a designated water budget 
change through a mix of management actions including but not 
limited to, aquifer recharge, ground-to-surface water conversions, 
and demand reductions strategies”*   


• The CAMP also recognized weather modification activities 


*Idaho Water Resource Board Draft State Water Management Plan, 2013 







Managed Aquifer Recharge 


 
• The process of augmenting ground water storage through artificial 


recharge activities 
• First studied in Idaho nearly 50 years ago followed by numerous 


studies and reports 
• The State of Idaho has been actively pursing managed recharge for 


about 20 years. 







Managed Aquifer Recharge on 
the Eastern Snake River Plain 


Milner Dam 


Twin Falls 


Jerome 







Milner Dam 


Managed Aquifer Recharge on 
the Eastern Snake River Plain 







System Conversions 


Convert lands irrigated with ground water to 
lands irrigated with surface water 







System Conversions 


Jerome 


Twin Falls 
Burley 


13,683 Total Acres  
Water Savings Estimated at 1.4 Acft/Ac 


Acres and locations provided by IDWR 
Milner Dam 







Conservation Reserve 
Enhancement Program 


• A state and federal partnership to idle ground water 
irrigated lands for a period of 15 years. 


• Program was initiated in 2007 and contracts will begin to 
expire in 2021 







Jerome 


Twin Falls 
Burley 


Total CREP Acres 16,684 
Credited at 2 Acft/ac 


Lower ESPA 


Location data provided by IDWR 


Conservation Reserve 
Enhancement Program (CREP) 







Weather Modification 
• Payette River Basin 


– Idaho Power conducted first studies in 
1995 


– Program considered fully operational 
in 2003 
 


• Upper Snake River Basin 
– Small local program had been 


operational for approximately 20 years 
– Expansion  of this program was 


included as part of the ESPA CAMP 
– Idaho Power began expanding the 


existing program in 2009 
– Planning a full build out of the 


program by 2015 







IRP Modeling of Water 
Management Practices 


Lease Water 
IRP Year Above American Falls Below American Falls Snake Basin Payette Basin CREP (Ac) 740 cfs in August


2013 54,500 48,400 124,000 224,000 13,683 16,684 Yes
2014 66,600 48,400 124,000 224,000 13,683 16,684 Yes
2015 66,600 90,800 410,000 224,000 13,683 16,684 Yes
2016 66,600 90,800 410,000 224,000 13,683 16,684 No
2017 66,600 108,900 410,000 224,000 13,683 16,684 No
2018 88,200 115,000 410,000 224,000 13,683 16,684 No
2019 88,200 122,100 410,000 224,000 13,683 16,684 No
2020 88,200 122,100 410,000 224,000 13,683 16,684 No
2021 88,200 122,100 410,000 224,000 13,683 16,684 No
2022 88,200 122,100 410,000 224,000 13,683 12,513 No
2023 88,200 122,100 410,000 224,000 13,683 8,342 No
2024 88,200 122,100 410,000 224,000 13,683 4,171 No
2025 88,200 122,100 410,000 224,000 13,683 0 No
2026 88,200 122,100 410,000 224,000 13,683 0 No
2027 88,200 122,100 410,000 224,000 13,683 0 No
2028 88,200 122,100 410,000 224,000 13,683 0 No
2029 88,200 122,100 410,000 224,000 13,683 0 No
2030 88,200 122,100 410,000 224,000 13,683 0 No
2031 88,200 122,100 410,000 224,000 13,683 0 No
2032 88,200 122,100 410,000 224,000 13,683 0 No


Managed Recharge (Acft/yr) Weather Modification (Acft/yr) System 
Conversions (Ac)







Spring Declines 
Milner to King Hill 


Milner Dam 


King Hill 


Current Reach Gains 
4,800 cfs to 5,200 cfs 


Twin Falls 


Jerome 







Spring Declines 
Milner to King Hill 


From presentation to the Water Supply Committee by Liz Cresto, Jan 11, 2012 







Spring Declines 
Milner to King Hill 


“Overall, spring discharge rates in the Thousand Springs 
reach of the Snake River have declined from about 4.9 
MAF/year (6,800 cfs) in the early 1950s to about 3.8 
MAF/year (5,200 cfs) currently – a decline of just over 
twenty percent (20%) over the past 60 years.”   


 


Idaho Water Resource Board State Water Plan - 2013 







Calculation of Reach Declines 







Station / Reach


Month Mann-Kendall Spearman's Rho Regression 
January D (alpha < 0.01) D (alpha < 0.01) D (alpha < 0.01)
February D (alpha < 0.01) D (alpha < 0.01) D (alpha < 0.01)
March D (alpha < 0.01) D (alpha < 0.01) D (alpha < 0.01)
April D (alpha < 0.01) D (alpha < 0.01) D (alpha < 0.01)
May D (alpha < 0.01) D (alpha < 0.01) D (alpha < 0.01)
June D (alpha < 0.01) D (alpha < 0.01) D (alpha < 0.01)
July D (alpha < 0.01) D (alpha < 0.01) D (alpha < 0.01)
August D (alpha < 0.01) D (alpha < 0.01) D (alpha < 0.01)
September D (alpha < 0.01) D (alpha < 0.01) D (alpha < 0.01)
October D (alpha < 0.01) D (alpha < 0.01) D (alpha < 0.01)
November D (alpha < 0.01) D (alpha < 0.01) D (alpha < 0.01)
December D (alpha < 0.01) D (alpha < 0.01) D (alpha < 0.01)


Snake(Low Salmon) - 
Snake(Milner) Trend Tests


Trend Analysis 
Milner to Lower Salmon Dam 


Reach Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
65 33 39 30 26 23 19 20 18 31 33 38 41







Cumulative Deviation (Mean) Worsley Likelihood (Mean) Rank Sum (Median) Student's t (Mean)
1988-2011 < 1961-1988 (alpha < 0.01) 1988-2011 < 1961-1988 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01)
1987-2011 < 1961-1987 (alpha < 0.01) 1987-2011 < 1961-1987 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01)
1989-2011 < 1961-1989 (alpha < 0.01) 2000-2011 < 1961-2000 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01)
1986-2011 < 1961-1986 (alpha < 0.01) 2001-2011 < 1961-2001 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01)
1984-2011 < 1961-1984 (alpha < 0.01) 1984-2011 < 1961-1984 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01)
1986-2011 < 1961-1986 (alpha < 0.01) 1986-2011 < 1961-1986 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01)
1990-2011 < 1961-1990 (alpha < 0.01) 1991-2011 < 1961-1991 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01)
1990-2011 < 1961-1990 (alpha < 0.01) 1991-2011 < 1961-1991 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01)
1991-2011 < 1961-1991 (alpha < 0.01) 1991-2011 < 1961-1991 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01)
1990-2011 < 1961-1990 (alpha < 0.01) 1991-2011 < 1961-1991 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01)
1987-2011 < 1961-1987 (alpha < 0.01) 1990-2011 < 1961-1990 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01)
1987-2011 < 1961-1987 (alpha < 0.01) 1989-2011 < 1961-1989 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01) 1986-2011 < 1961-1985 (alpha < 0.01)


Step Tests


Step Test 
Milner to Lower Salmon Falls 
 


Step Test determines if the means and/or median vary within the data set 







Step Test 
Milner to Lower Salmon Falls 
 


R² = 0.7002 


R² = 0.7481 
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Lower Salmon Minus Milner (September Month Trend) 
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Significant step occurred in 
between 1985-1991 







Spring Declines 
Milner to King Hill 


Milner Dam 


King Hill 


Current Reach Gains 
4,800 cfs to 5,200 cfs 


Declines for the 2013 IRP 
average 29 cfs/year 


Twin Falls 


Jerome 







Comparison of Actual 
and Modeled Declines 
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AVERAGE ANNUAL SPRING DISCHARGE TO SNAKE RIVER 
BETWEEN MILNER AND KING HILL


1961-2010 (2011 Estimated)


IRP Declines
Current Trend Line


Adapted from information from Liz Cresto, IDWR 







Inflow to American Falls 


Total Reach gains and spring 
flows are approximately 2,500 cfs 


Declines for the 2013 IRP 
average 29 cfs/year 







Cumulative Reach Declines 
For IRP Modeling 


American Falls Inflows Below Milner


82,671 84,535
103,338 105,669
124,006 126,803
144,673 147,937
165,340 169,071
186,007 190,205
206,674 211,339
227,341 232,473
248,008 253,607
268,675 274,741
289,342 295,875
310,009 317,009
330,676 338,143
351,343 359,277
372,010 380,411
372,010 380,411
372,010 380,411
372,010 380,411
372,010 380,411
372,010 380,411


Reach Declines (Acft/yr)







2013 IRP Forecasted 
Flows at Milner  
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2013 IRP Forecasted 
Flows at Milner  
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2013 IRP Forecasted 
Flows at Milner  


Idaho Power established the 70% exceedance as an 
adequacy standard for energy planning. 
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2013 IRP Forecasted 
Flows at Milner  


For peak-hour capacity planning, Idaho Power uses 
the 90% exceedance water conditions. 
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Impacts of increased 
weather modification 


Impacts of long-term 
declines in reach gains 







2013 IRP Forecasted 
Flows at Milner  







2013 IRP Forecasted 
Flows at Swan Falls  







2013 IRP Forecasted 
Flows at Swan Falls  


3.00


3.50


4.00


4.50


5.00


5.50


6.00


6.50


7.00


7.50


8.00


M
ill


io
ns


 o
f A


cr
e-


Fe
et


Swan Falls Total Flow
Forecasted Flows 2013 - 2032


50% Exceedance


70% Exceedance


90% Exceedance







2013 IRP Forecasted 
Flows at Swan Falls  







Impacts of Declining 
Flows at Swan Falls 


From Idaho Water Resource Board State Water Plan (May 2012 Draft) 







2013 IRP Forecasted 
Flows at 


Brownlee/Hells Canyon 
Complex 







2013 IRP Forecasted 
Flows at Brownlee 
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Work Session in Preparation for  
IWRB Meeting No. 9-13 


 
July 18, 2013 at 8:00 am 


Idaho Water Center 
Conf Rms 602 B,C,D 


322 East Front Street, Boise, ID 83720 
 


WORK SESSION AGENDA 
 
1. Swan Falls Agreement 


a. Overview of Swan Falls Agreement  


b. Swan Falls Agreement Streamflow Measurement Plan 


c. Water District 02 Update 


d. Water Management Implications of Swan Falls Agreement 


2. Idaho Power Integrated Resource Plan 


 


Lunch 


1:00 pm: Field Trip to Swan Falls (IWRB members and IDWR staff) 


 


 


 


 


 


 


AMERICANS WITH DISABILITIES 
 


 The meeting will be held in facilities that meet the accessibility requirements of the Americans with Disabilities 
Act.  If you require special accommodations to attend, participate in, or understand the meeting, please make 
advance arrangements by contacting Mandi Pearson, Administrative Assistant, by email 
mandi.pearson@idwr.idaho.gov or by phone at (208) 287-4800. 


 



mailto:mandi.pearson@idwr.idaho.gov�
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 BEFORE THE IDAHO WATER RESOURCE BOARD 
 
IN THE MATTER OF THE      )  RESOLUTION  
TREASURETON IRRIGATION COMPANY )             
and the FRANKLIN COUNTY LOCAL   )  
IMPROVEMENT DISTRICT No. 2010-2  )  
__________________________________________)   
 


WHEREAS, in 2009 several canal companies from the Bear River Basin filed loan 
applications with the Idaho Water Resource Board (IWRB) in order to partially finance canal 
improvement projects that were also to be partially funded by grants from the U.S. Bureau of 
Reclamation; and  


 
WHEREAS, the total amount of loan dollars requested from the canal companies far 


exceeded the amount of available loan funds in the IWRB’s Revolving Development Account; 
and  


 
WHEREAS, in order to assist the canal companies with financing their improvement 


projects, and to provide maximum opportunity for Idaho interests to receive federal grant funds, 
the IWRB proposed issuing revenue bonds through the IWRB and loaning the bond proceeds to 
the canal companies; and 


 
WHEREAS, the IWRB had never issued a “Pooled Revenue Bond” on behalf of canal 


companies so the requirements to achieve a marketable credit instrument and the terms of 
issuance were unknown; and 


 
WHEREAS, during the process it became clear that collateral provided by the canal 


companies was not adequate security to attract buyers in the bond market, and that Local 
Improvement Districts (LID’s) would be needed to provide the additional security by creating a 
new lien on the lands within each canal company; and 


 
WHEREAS, the requirement to create LID’s resulted in unforeseen costs related to the 


issuance of the revenue bonds; and 
 
WHEREAS, when the IWRB issues revenue bonds to provide loans to other entities the 


IWRB policy is that all issuance costs are paid by the borrower; and 
 
WHEREAS, the revenue bonds were issued by the IWRB on October 7, 2011 as the 


“Water Resource Pooled Loan Program Revenue Bonds, Series 2011A” in the amount of 
$2,181,000, with the proceeds loaned to four LID borrowers; and  


 
WHEREAS, the Treasureton Irrigation Company, by letter dated July 25, 2012, requested 


that the IWRB pay a total of $23,620 for bond issuance costs and interest costs for which 
Treasureton feels it should not be responsible; and 







 
 


 
WHEREAS, the one of the borrowers under the revenue bonds is the Franklin County 


Local Improvement District No 2010-2, which is comprised of the lands served by the 
Treasureton Irrigation Company; and  


 
WHEREAS, on July 11, 2013, the Finance Committee of the IWRB met and examined 


this issue and issued a recommendation to the IWRB that the IWRB should pay for $5,000 of the 
costs related to bond issuance for the Franklin County Local Improvement District No. 2010-2 
because of the unforeseen need and the additional costs required to create the underlying LID.  


 
 NOW THEREFORE BE IT RESOLVED that the IWRB hereby approves payment of 


expenses related to bond issuance for the Franklin County Local Improvement District No. 2010-
2 because of the unforeseen need and the additional costs required to create the LID, in an 
amount not to exceed $5,000.  


 
NOW THEREFORE BE IT FURTHER RESOLVED that this payment shall constitute 


the full extent of the IWRB’s assistance to the Franklin County Local Improvement District No. 
2010-2 and the Treasureton Irrigation Company for expenses related to the Water Resource 
Pooled Loan Program Revenue Bonds, Series 2011A. 
 
DATED this 19th day of July, 2013. 


 
____________________________________ 
ROGER CHASE, Chairman 
Idaho Water Resource Board 


 
 
 
ATTEST ___________________________ 
       BOB GRAHAM, Secretary      





		BEFORE THE IDAHO WATER RESOURCE BOARD






322 East Front Street, Boise, Idaho 83720    Tel: (208) 287-4800    Fax: (208) 287-6700 


 
IDAHO WATER RESOURCE BOARD 


 
 
TO:  IDAHO WATER RESOURCE BOARD 
 
FROM: Neal Farmer and Mat Weaver 
 
DATE:  July 18, 2013 
 
SUBJECT: 2013 Aquifer Recharge Activities Update 
 
 


Water Right Applications for Recharge 


Settlement negotiations continue with protestants of the lower valley recharge 
applications.  At this time we have met at least once with all protestants.  We 
have scheduled follow up meetings with a number of the protestants including 
a tour of lower valley recharge sites, which Neal Farmer will be hosting on 
July 11, 2013.  We anticipate the next status conference meeting with the 
Idaho Department of Water Resources (Department or IDWR) and the lower 
valley application protestants will occur this Fall.  We hope to have all lower 
valley protest matters resolved by that time. 


The protest period on the upper valley applications closed on May 20, 2013.  
For a summary of all of the Idaho Water Resource Board’s (Board) 
applications for managed recharge and the corresponding protests refer to the 
preceding table.  Currently we have not initiated settlement negotiations with 
any of the protestants regarding upper valley applications.  We do not intend 
to start negotiations until the lower valley protests have been resolved. 


Lake Walcott Recharge Project 


The Lake Walcott Recharge project continues to move forward.  We have a 
signed contract in place with CH2MHill for preliminary design and 
environmental assessment.  We also have a signed contract in place with 
W&H Pacific for topographic, boundary, and bathymetric survey services.  
W&H Pacific has completed the field work associated with their scope and 
they hope to have final documents to us by the end of July.   


A draft cost sharing agreement between the Board and Magic Valley Ground 
Water District (MVGWD) and A&B Irrigation District (A&B) is being 
circulated for review and comments from all parties.  We hope to have the 
document signed by the end of July. 


IDWR met with the United States Bureau of Reclamation (USBR), the United 
States Fish and Wildlife Services (USFWS), A&B, and MVGWD on Friday 
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June 14th to discuss needs of the federal agencies, role and function, and chart a path forward for the 
federal side of the project.  At their request we are working on a project description summary, which 
they will use in determining initial environmental requirements.  We also intend to send the USBR a 
formal request to function as the lead agency in the environmental assessment (EA) process.  They have 
tentatively agreed to this role but a formal request must be made before they can formally accept. 


In the meanwhile IDWR continues to develop a thorough geologic and hydrologic understanding of the 
Lake Walcott area to help guide the engineering and planning efforts.  So far we have inventoried all 
public water supply wells near the Lake Walcott site.  We have conducted a CCTV inspection of a 
nearby USBR stock well giving us a detailed “first look” at the subsurface geology.  The next step is to 
drill a test well so that we can conduct a series of aquifer tests (slug/injection tests), which will further 
our understanding of recharge potential at this site.  The following steps have been identified for drilling 
the well and conducting our initial aquifer tests: 


1. Obtain authorization from Department of Lands (DoL) to move forward with well drilling.  
MVGWD has been in discussions with them and will provide notice of the Lands decision. 


2. Once DoL’s approval is obtained IDWR will order instruments for the injection test. 
3. A&B will proceed with site preparation to drill, including clearing all rock and flammable 


materials from the drill site, as well as obtaining any necessary drilling permits. 
4. A&B will drill at least one exploration borehole at the location of the injection wells.  IDWR will 


provide a staff to log the geology during well drilling.   
5. We will use the existing stock well (previously CCTV’ed) as a pumping well to test injection 


rates in the new test well.  IDWR will provide staff and instruments to record and evaluate the 
injection test/tests. 


6. After evaluation of the infiltration capacities of the test well and the surrounding aquifer IDWR 
staff will determine next steps.   


Milepost 31 Recharge Project 


Aquifer response to the spring 2013 recharge at Mile Post 31 has been documented from two 
hydrographs from two nearby monitor wells as depicted in the preceding Figure 1.  Figure 2, also 
preceding, depicts the groundwater hydrographs for both monitoring wells.  The green line represents 
the closest or east monitoring well and the red line represents the farthest or west well.  The peak pool 
level in the basin occurred on approximately March 29 and the groundwater hydrographs show a clear 
spike or rise in water levels at this time.  Water started filling the MP31 basin on the morning of March 
27 and stopped flowing into the basin on about Sunday March 31 and by Monday April 1 the basin had 
drained approximately 50% from the high water mark.  It is estimated that 1,400 acre feet of water 
flowed into the basin at a steady peak rate of about 200 cfs.  Water level data from our two monitoring 
wells near the MP31 site were downloaded and preliminary results are illustrated below as previously 
described.  The hydrographs show a typical seasonal response of the water table fluctuating by about 4 -
5 feet from trough to peak and in both graphs—the change is in the units of feet.  Note the approximate 
1-foot spike in data from the recent test at Mile Post 31, which can be clearly observed in each data set.  
The “east” monitor well is essentially right next to (200 feet) the basin that filled with water and the 
“west” monitor well is about 1.25 miles away from the basin.   


Note the green line of data for the ‘east’ well where the water level response occurred within 24 hours of 
the start of recharge.  Because we observed both a rise in water levels as well as a drop in temperature 
we suspect that cold canal water physically entered the aquifer and subsequently the well and not just a 
pressure wave response associated with the recharge activity as we previously hypothesized.  It is 
approximately 288 feet from the land surface at the monitoring well down to the water table, but from 







 


the base of the basin to the water table is would be closer to 250 vertical feet.  This effectively means 
that water flowed vertically 250 feet and horizontally 200 feet within approximately 24 hours.  The peak 
response is about 1.5 feet higher than the pre and post water level trend and lasted about 8 days.   


The ‘west’ monitoring well observed an approximate 1 foot rise in water level.  We also observed a 
decrease in water temperature at the “west” well, but it was less dramatic, which is consistent with the 
greater distance (> mile) between the well and the recharge basin.  Our observations confirm the 
effectiveness of the natural unaltered basin and geology to readily accept recharge waters that will 
directly and expediently affect water levels in the ESPA. 


LSARD Coordination 


On June 11, the Lower Snake Aquifer Recharge District (LSARD) had a meeting where they discussed 
approaching the Board to request use of the water right permit 01-7054 to conduct recharge in the lower 
basin.  Neal Farmer attended the June 11 meeting to provide updates on the Lake Walcott Recharge Site 
project.  LSARD expressed an interest in the Walcott project.  They also were interested in assisting 
IDWR in evaluating the Mile Post 31 site this fall for possible turnout capacity expansion in the future.  
At the meeting Neal offered to provide an aquifer recharge modeling presentation by Mike McVay at a 
future LSARD meeting.  There was also discussion of the possibility of LSARD coordinating with 
North Side Canal Company to explore possible delivery system modifications that would enhance 
recharge.  Recently the Director for LSARD visited our offices to make introductions with staff and 
discuss future cooperative efforts. 


Fall Recharge Forecast 


We are working on plans for fall recharge but it is a still too early for canal companies to commit.  
However, early indication from North Side Canal Company suggests they will not be able to participate 
in recharge due to scheduled O&M.  Contracts for recharge this fall are in place with American Falls 
Reservoir District 2, Southwest Irrigation District and Big Wood Canal Company.  Low water supplies 
indicate that only the minimum natural flow releases from American Falls Reservoir will be available 
for recharge in the fall, limiting recharge to below Minidoka Dam.  Even so, we are hopeful that we will 
be able to accomplish several weeks of recharge after the close of the irrigation season and before winter 
at the Milepost 31 and site and in the Southwest Irrigation District (SWID) system.  SWID has also 
indicated they are interested in attempting winter time recharge if water is available. 







 


 


 


 


Figure 1.  Location map of Mile Post 31 aquifer recharge site pool level shown as a blue line and two 
monitor wells shown as green dots and noted as east and west monitor well. 







 


 


Figure 2.  Hydrographs from the east and west monitor wells at Mile Post 31 showing a spike or rise in 
aquifer levels during the spring 2013 recharge event into the basin.  Note the west well (red line) has a 
lower amplitude or spike in the hydrograph due to a larger distance from the recharge basin. 
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TO:  Idaho Water Resource Board 


FROM:  Neeley Miller 


DATE:  July 5, 2012 


RE:  Status Report – 2013 NRCS AWEP Projects 


 


 


Introduction 


The Idaho Water Resource Board (IWRB or Board) was awarded approximately $5 million for the 
Agricultural Water Enhancement Program (AWEP) in 2013. This memo is intended to provide a brief 
summary of the IWRB AWEP projects submitted to the Natural Resources Conservation Services (NRCS) 
for 2013.  IWRB staff has completed water right reviews for all projects submitted and determined the 
following projects are eligible for funding.   NRCS is in the process of providing funds to these projects. 


Conversion Projects 


Applications for four groundwater to surface water conversions projects were submitted to the NRCS for 
AWEP consideration.   Three of the groundwater to surface water conversion projects are located in 
Gooding County.  Staff has completed a water right review of these projects and determined that all 
three are eligible for funding. 


The largest of the four proposed projects is located in the west portion of the A&B Project in Minidoka 
County and proposes the soft conversion of approximately 1,367 acres from groundwater to surface 
water.  This project will allow for A&B to supply surface water to 994 acres that were previously 
converted due to declining groundwater levels, but to which they have had difficulty delivering surface 
water to.  In addition, the project will alleviate some delivery issues within Unit A. The A&B Irrigation 
District is proposing that the converted acres be supplied with surface water associated with their 
storage water rights.  The A&B project also includes a pump station and 11.5 mile pipeline with a 
diversion capacity of approximately 70 cfs.  If completed, the A&B conversion project will be the second 
largest conversion project funded through the AWEP program.  Staff has completed a water right review 
of this project and determined this project is eligible for funding. 


 Water Savings Projects 


Application for two water savings projects were submitted to the NRCS for AWEP consideration.  The 
two projects are located in the Hagerman area. These projects propose delivery and diversion 
improvements to increase irrigation efficiencies thereby reducing water demand.  Staff has completed a 
water right review of these projects and determined that both of these proposed projects in the 
Hagerman area are eligible for funding. 
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Demand Reduction – Conversion to Dry land/End Gun Removal Plan 


Three applications for end gun removal were submitted to the NRCS for AWEP consideration:  one from 
Fremont County, one from Power County, and one from Minidoka County. Staff completed a water right 
review on these projects and determined all three of these projects are eligible for funding. In addition, 
staff completed water right reviews for eight separate traditional conversion to dry land agriculture 
projects in Teton County.  Staff determined that these projects are eligible for funding.  
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