Riek Raymeondi

Idahn Water Resources Department
322 k. Front 81

PO Box 83720

Boijse, Idaha 83720-0098

October 24, 2006

Dear Mr. Raymongdi:

Thank you far the opportupily to provide comments on the uses and applicability of the ESPA
mogdel." This information was requested by IDWR during an Eastern Snake Hydrologic
Modeling Commitiee (ESHMC) meeting on October 2, 2006 and by email on October 3, 2006.
We undesstand that this infarmation is to be conveyed to the Water Resources Board to aid in
understanding how the model can be used to provide technical information for aquifer
management.

BACKGROUND ON EBPA CONDITIONS

The ESPA provides a common water supply for ground water users and natural flow surface
water users that rely on reach gains and spring flow users, Natural river flow and reach gains
abave Milper were fully allocated by the 1920s. Spring flow below Milner was fully
allogated by the 1960s. There was insufficient ground water outflow from the aquifer after
this period to fully meet all of the water supply demands at all times. Ground water pumping
after the 1850s to 1960s depleted an already insufficient common water supply for senior
spring flow and surface water users. Declining incidental recharge from more-efficient
surface water irrigation practices causes a further reduction in available ground water
supplies te mest all water demands. These facts are widely acknowledged in publications
and decuments prepared by the USGS and IDWR since the 1980s,

A combination of declining incidental rocharge and ground water pumping has severely
reduced the net aquer rccharga 'I'ho chuuge in net Iqtufel‘ recharge is the result of these
factars and is_ne ) Natural hydrologic variability
simply causes vanatmn in a new state of net aquifcr mcharge imposed on the aquifer by
declining incidental recharge and ground water pumping.

Deelining net aguifer recharge has caused a decline in aquifer ground water levels and
agnifer siorage. The impaet of these declines is greatest near the westem, south-western and
southern argas af the aquifer where the aquifer discharges to the Snake River and in key
tributaries that alse have important surface-ground water connections,

River reach gains and spring flows are declining during the critical period from June to
September in most Fver reaches above Milner. Spring flow in the reach below Milner the
declines are neeurring February to June. The areas where declining reach gains and spring
flows are most severe arp closely comrelated to areas where ground water pumping and
changing irrigation practices have decreased the net aquifer recharge.

' Jahn Kareny of HDR Engineering, Ine,, Chuck Brockway of Brackway Engineering, Inc., John Bowling of [daho
Powgr and Willem Schretider af Pringipia Mathematica serve as technical participants In the ESHMC snd represent
the Burface Watar Eqalition, [dahe Pawer €o. and Clear Springs Foods.



mpdel calibration has been problematic at some of the river reaches. More attention is
needed to evaluate the model calibration in these reaches. Listed below are some suggestions
for technigues that may improve calibration:

* There may be a better way 1o represent some of the stream reaches in the model for areas
wherg calibration has been difficult. One optios is to allew the stream stage to change
aver time either as a user specified siage or calculated as a function of stream flow.
Although stream stage in the Snake River does not change dramatically over time, the
stream-aquifer interaction changes in the model requires the aquifer to change since the
river remains unchanged. QGive the size and high wansmissivity of the aquifer, stage
changes of a few feet may be significant.

¢ The American Falls reservoir reach representation may need to be refined. The reservoir
is currently represented using the river package, but due to its size effectively acts as a
constant head boundary in the model. The stage in the reservoir changes by
approximately 50 feel through the year, yet abservations near the reservoir does not show
dramatic fluetuations. This suggests that the reservoir may have limited hydraulic
cannection with the aquifer, and discharges from springs are primarily responsible for the
reach gains abserved. If the stage in the reservoir is varied with time, the springs will
likely have to be explicitly represented und the reservoir-aquifer conductance lowered or
treated as perehed.

. Evaluate and Improve the Ability of the Model to Predict Flow Depletion at Specific
Springs Below Milner: The model is able to simulate the reach-by-reach spring flow
copditions belaw Milner, but is upable to replicate the flow response at some of the larger
springs with recerded declines in flow. Further refinement is needed below Milner prior to
ungderstand the flaw response at specific springs from various aquifer management
alternatives. Two suggestions are listed below:

_ 2 reatment af of s _p_ﬂngn could be refined ta include mullmedrainm nt multiple

2 or example;-the-model-eurrently uses a single drain to
ﬂapmam all spﬂnsa in a model cell. This makes the behavior inherently linear since the

discharge is represented as a single head difference times conductance. In reality, each
mode) cell may contain numerous springs with discharge locations (potentially) varying
acrass a large vertical range. This makes the cumulative spring discharge behavior
nonlingar because the springs at highes ow_declines
ﬂPﬂl}gﬁ at lower eleyations of the the same head declma in tha_g__mlfar Since an analysis of
spring flows at individual springs may be desired, whatever réflinements can address
those spring flows more directly would be advantageous.

o The (_ﬁl grid id the reach belaw Milner is too coarse for representation of individual
sprngs. —WE recommend uniformly decreasing the grid size throughout the domain
and/ar using a telescoped grid or MODFLOW-LGR (Local Grid Refinement) or some
nther technigue that reduces the grid-size in the southwestern domain where spring flow
is a significant concern. Our tests of the model indicate that the model grid could be
reduced without signifieantly expanding model run times,




We have appreciated that IDWR and IWRRI have provided the opportunity to ask questions and
to obtain clarity on varieus aspects of the modeling, We also appreciate that there has been some
opponunity fof data sharing, We suggest that as this process goes further- technical wark groups
will be necessary ta allow for opportunities to ask questions and to obtain clarification in an
efficient manner. If we are going to make progress, it is imperative that the information sharing
be ppen and pot limited by all paries invelved, While recognizing that privilege information
disclosure can not be imposed, all participants should be, to the extent possible, free from
infapmation disclasyee limitations imposed by legal counsel. Otherwise, the desired goals of the
ESHMC process will not be met. Additional resources need te be made available to organize
and share data. The process would benefit by each iteration of model improvement or
refinement being accampanied by information and files that document the process used to
develop information and modeling data. We suggest that this should be made part of the
procedure of eallabaratively developing a work product through consensus via the ESHMC.

Thank you far the opperiunity to provide these comments.

Sincm’cly,_
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John Koreny
HDR Engineering, Inc.
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= Charles Brockway
Brockway Engineering, Iny.
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lan Rawling
Idaho Power Company
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Willem Schrelider
Principia Mathematica

Copy:

J.srfi Righy. 1daha Water Resonrces Board

Biane Tale, CDR Associaies

Hal Anderson, Idahe Waier Respurces Departinent
Karl Dreher, Idaho Water Resourges Depariment



