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The Combined ESPA and Snake River Hydrologic System
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Presenter Notes
Presentation Notes
We’ve known with great confidence that the ESPA and Snake River are interconnected hydrologic systems since at least the mid-Twentieth Century. 

The Snake River starts high on the Yellowstone Plateau and winds along the eastern, southern, and western extents of the ESPA. In places, the river loses water to the aquifer while in other places it gains water from the aquifer. The Snake River fills reservoirs and provides natural flow to water users above Milner Dam.
The combined storage of the “Upper Snake Reservoir Storage System” is ~4 MAF.

The ESPA covers an area of ~11,000 square miles. The volume of the top 500 feet of the aquifer was estimated at 200-300 MAF by the UGSS in 1987 (Lindholm 1987). That is roughly the volume of Lake Eerie, or 13 to 20 Great Salt Lakes (Wikipedia, 2023).




Presenter Notes
Presentation Notes
Green-Blue shapes 2021 METRIC ET Data. ACGWS solid yellow line. ESPAM 2.2 model boundary yellow-black line. Mapping by Danielle Favreau.

Water source and irrigated lands data used to develop the ESPAM water budget indicates there are approximately 890,000 acres of land irrigated with only groundwater, approximately 770,000 acres irrigated with surface water only, and approximately 330,000 mixed source acres, for a total of approximately 2.0 million irrigated acres in the model boundary.  

After applying source fractions to the mixed source acres based on surface water availability, we estimate approximately 0.87 million acres are irrigated by surface water and 1.12 million acres are irrigated by groundwater within the model boundary.  The ACGW is smaller than the model boundary,  so the total groundwater irrigated acreage within the ACGW should be less than this value.  
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Annual ESPA Storage Volume Change and “Thousand Springs” Discharge
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Presenter Notes
Presentation Notes
This familiar hydrograph illustrates the change in aquifer storage content of the Eastern Snake Plain Aquifer (ESPA) and combined Thousand Springs area discharges from 1912 to 2022. In layman’s terms, the hydrograph depicts long-term trends in the “health” of the ESPA. 

This hydrograph also depicts the interdependency of the Snake River to the ESPA. Aquifer levels dictate discharge to the Snake River. Because of Idaho’s “two rivers” principle regarding the Snake River at Milner, during much of the year, most of the water in the Snake River between Milner Dam near Burley, ID to King Hill is discharged from the ESPA. Declining ESPA storage content dictates declining Snake River flows.

During the six decades of decline, there have been multiple drought scenarios. The first delivery call on the ESPA was filed in the early 1990’s before we had Conjunctive Management rules. However, most delivery calls have been filed this century. The delivery calls have come after a period of prolonged declines in the resource. The “red dots” represent the year that delivery calls have been filed on the ESPA. There have been more than a dozen delivery calls filed on the ESPA and two filed in the Big Wood River Basin, which is tributary to the ESPA.

Spring user delivery calls are mostly resolved or quiet at this time, but the SWC Delivery call is ongoing.

The SWC Delivery Call was filed in 2005, on the heels of a multi-year drought which resulted in significant declines in the aquifer and its discharge to the Snake River. The delivery call is on-going, and the department has an annual process to carry out the administration of the delivery call.

The average ESPA storage volume from 1991 – 2001 was 10.40 MAF.

The average ESPA storage volume from 2011 – 2015 was 4.62 MAF.


Annual Reach Gain Volume
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Presenter Notes
Presentation Notes
Remember, the ESPA and Snake River are connected. So declines in the aquifer manifest in the river.

This analysis and hydrograph characterizes water discharge from the ESPA to the Snake River between Blackfoot and Minidoka (i.e., above Milner Dam).

The annual reach gain in the Snake River from the Blackfoot to Minidoka USGS gages is commonly considered an indicator of the SWC’s natural flow water supply. This reach gain represents the amount of flow accruing to the Snake River. Most of the reach gain in this estimate is discharge from the ESPA to the Snake River from a series of springs located above and within the American Falls Reservoir. Some of the reach gain is unmeasured tributary flow.

The hydrograph depicts synthesized WD01 accounting, USBR Hydromet, and USGS gage data. This analysis used flow measured by the USGS at the Near Blackfoot gage (ID# ), Neeley gage (ID#), and the Minidoka gage (ID#). The analysis: excludes tributary inflow (e.g., Portneuf R.), excludes WD01 Accounting diversion and return flow data, includes storage changes in AFR and Lake Walcott, and deducts reservoir evaporation in AFR and Walcott.



Nov-Feb Reach Gain Volume

Snake River: Milner to King Hill Nov-Feb Reach Gain Volumes (million acre-feet)
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Presenter Notes
Presentation Notes
The Reach Gain between Milner and King Hill is calculated by subtracting flow measured at the Milner Gage (USGS ID# 13088000) from flows Measured at the King Hill gage (USGS ID# 13154500). The total reach gain volume was quantified during the non-irrigation months when ESPA spring discharge comprises the largest contribution to the reach gain volume and minimizes contribution from tributary inflows (e.g., Malad River) and impacts from irrigation practices (e.g., TFCC return flows). The overall volume decreased approximately 8,000 acre-feet per year over the 63-year period. The total difference in flow from 1958 to present is approximately 456,000 acre-feet. 

Since implementation of the IWRB’s Managed Aquifer Recharge Program and the SWC-IGWA Settlement Agreement, in 2015 and 2016 respectively, the reach gains have increased by approximately 200,000 acre-feet.
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Presenter Notes
Presentation Notes
Calibrated net change in aquifer storage content is -300,000 acre-feet


IWRB Recharge vs Water Available (af)

IWRB Recharge
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Presenter Notes
Presentation Notes
Key point 1: 2016 through 2020 -- When excess water is available, we do not have the capacity to capture it all.
Key Point 2: We do not have the infrastructure in place to do 250,00 AF annually but the averaged annual volume over the nine years of full-scale program is 235,800 AF and over the past five years the average has been 246,877 AF.

77% in Lower Valley   All $ to date: $16/af

Wtr. Avail: 	Total   9.5 M af
	Avg     1.1 M af
	Med     381 k af


Current & Potential ESPA Recharge Capacity
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Presenter Notes
Presentation Notes
Current Recharge Locations:
Range of Capacity 0.5 cfs/ac to 15 cfs/ac
UV Private:    Canals=900 cfs     Sites= 300 cfs
IWRB partnerships with only 150 cfs of off canal capacity (and only 600 cfs of in-canal capacity). 
Only significant off-canal site below Blackfoot is private and can infiltrate a higher rate than our entire off canal capacity.

Potential Recharge, under construction: 
Range of Capacity 0.5 cfs/ac to 15 cfs/ac
LV – const.: +110 cfs	UV-const: +135 cfs

The sites under development now increase our off canal capacity by 90%. This is despite 1) the absence of Hamer Road and 2) that construction of Progressive (and SRV?) is only for testing and will subsequently be built out. 

Potential recharge sites under investigation:
UV-Active Potential: 350 cfs
PID: 50    BMLCC: 100     ASCC/A-B: 150	Madison Co: 50	SRVID: ??

Working on a lot more.
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Presenter Notes
Presentation Notes
Key point: While recharge helps the aquifer as shown above, it is not enough. So we need more!!



“Thousand Springs” Gains Due to IWRB Recharge
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Stakeholder Comments

{ Summary of Feedback: ]

e Systems approach to Managed Recharge.
e Not as focused on High Aquifer Retention.

e Impacts more Important than Volume.
e Analysis of Impacts due to Recharge to optimize Program activities.

e |mpacting the reaches on the Snake River below Blackfoot are a key
Interest.

e Recharge as much as possible when water available.
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Priority of appropriation shall
give the better right as between
those using the water...”

Article XV, Section 3, of the Idaho Constitution.
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Presenter Notes
Presentation Notes
Now let’s talk about the priority administration of water rights in Idaho. This is the system used in Idaho to divide up the water when there is not enough for everyone.

This quote comes from Idaho’s constitution, and it identifies Idaho as a prior appropriation doctrine state. Phrased another way, when it comes to using water, “first in time, is first in right.” 

When this language was written into our constitution, it adopted a law that preexisted statehood. It is a harsh doctrine. The senior is entitled to all of their water before the junior gets any.

Everyone’s job at my agency, IDWR, and in the water districts, and ground water districts, and groundwater management districts, and water measurement districts relates back to this statement. 

Because of this language, we must have: 
lists of adjudicated and licensed water rights with clearly described limits; 
sophisticated spreadsheets and databases, accounting models and numerical groundwater models,
surface water and groundwater monitoring networks, and 
Groups of technical and legal folks.

All to figure out who is “first in right” and to ensure those who were first (and have the earliest water rights), get the water that they are legally entitled to.


“The director of the department of water resources 1s
authorized to adopt rules and regulations for the
distribution of water from the streams, rivers, lakes,
ground water and other natural water sources as shall
be necessary to carry out the laws 1n accordance with

the priorities of the rights of the users thereof.”
Idaho Code, § 42-603 Supervision of Water Distribution Rules & Regulations
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Presenter Notes
Presentation Notes
Now, the prior appropriation doctrine is not unique to Idaho. Most of the western states over most of their lands use the same system to allocate and administer surface water.

However, where Idaho differs from many western states, where it is progressive, in my opinion, in its water management is in its extension of this management doctrine to ground water.

Physically we know groundwater pumping causes depletions to connected surface water systems.  Further, we know streamflow depletions not only equal captured ground water discharge but also include induced infiltration of streamflow.

Because of these physical realities, Idaho (along with Colorado and select other areas), conjunctively manages surface and ground water systems where they are hydrologically connected. As on the Eastern Snake Plain.
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Presenter Notes
Presentation Notes
IDWR issued Order Designating the Eastern Snake Plain Aquifer Ground Water Management Area on November 2, 2016.

In response, IDWR received multiple petitions for reconsideration, one petition for hearing by Sun Valley Corporation, one petition for Judicial Review by Pocatello, one Motion to Determine Jurisdiction and many parties intervened in many of the various matters…ultimately, in 2020, the court upheld Director’s authorities to designate the GWMA and its designation.



Moratorium Orders - Status

* IDWR Issues Big Wood GWMA Moratorium Order — May 17, 2022

 IDWR Issues Snake River Basin Moratorium Order — October 21, 2022
e Consolidated Contested Case Hearing Set for October 2023
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Presenter Notes
Presentation Notes
Moratorium Area Boundaries are depicted in the maps on the slide. The left-hand map depicts the extents of the Big Wood GWMA moratorium. The right-hand map depicts the extents of the Snake River moratorium area.

Both Moratorium Orders used similar language to describe the effects of the moratorium.

Exempt Uses include: (1) domestic and stockwater uses as defined by I.C. Section 42-111, and (2) non-consumptive use water rights . 

All other uses included in the moratorium.
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