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MEMO

State of Idaho

Department of Water Resources
322 E Front Street, P.O. Box 83720, Boise, Idaho 83720-0098
Phone: (208) 287-4800 Fax: (208) 287-6700

Date: February 24, 2009
To: Gary Spackman
<7 sV

From: Craig Tesch and Sean Vincent
cc: Steve Lester

Rick Raymondi

John Westra
Subject: Evaluation of aquifer recharge in areas of planned community applications

along the 1-84 corridor from Boise to Mountain Home

Per your request, we have conducted a preliminary evaluation of water availability in the
vicinity of proposed housing developments along the I-84 corridor between Boise and
Mountain Home. The basis of our evaluation is a review of the aquifer water budget
presented in the USGS Professional Paper 1408-G entitled “Geohydrology of the
Regional Aquifer System, Western Snake River Plain, Southwestern Idaho” (Newton,
1991).

As of October 9, 2008, there are a total of 11 pending water right applications for planned
communities along the I-84 corridor with a total combined appropriation of 172 cfs.
Many of the proposed developments overlap the Mountain Home Ground Water
Management Area (GWMA). Additionally, several of the developments are within five
miles of the northern boundary of the Cinder Cone Critical Ground Water Area (CGWA),
which has experienced significant water level declines since 1976 (Figure 1).

As discussed in our review of the water supply evaluvation report accompanying the
Mayfield Townsite water right application (Attachment 1), there is considerable
uncertainty in the amount of water available for appropriation in the area of proposed
development. Although there is uncertainty, it can be concluded based on available data
that aquifer recharge is limited in the surrounding area, as evidenced by two nearby
GWMAs and one CGWA; aquifer mining is a possibility if proposed development
proceeds. Our previous review confirmed the finding that “The ultimate ground-water
supply in the Mayfield area is limited” (SPF, 2007, p. 28).
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I. The USGS water budget was published in 1991 using data collected in 1980.
There is uncertainty in individual water budget components and how changes in
land and water use practices have changed the water budget since 1980. The
collection of new data in an upcoming hydrogeologic characterization program
will help refine the water budget for the area of proposed development.

2. USGS estimates of recharge from surface water irrigation and consumptive use
were updated herein throngh an analysis of satellite imagery and METRIC
evapotranspiration data for 2000. The other water budget components (i.e.,
recharge from precipitation and inflow from the Danskin Mountains) are as
originally estimated using 1980 data,

Based on National Weather Service precipitation data from the Boise Airport
weather station, 1980 was an above average water year (15.2 inches total
precipitation versus the average of 12.2 inches) and 2000 was an average water
year (12.0 inches precipitation). NRCS Snow Course data for Mores Creek
Summit shows an above average snow pack on April 1, 1980 (39.6 inches versus
the average of 34.6 inches) and a below average snow pack on April 1, 2000
{30.7 inches). The impact of using an above average year (1980) for determining
recharge from precipitation and inflow from the Danskin Mountains is to
overestimate recharge relative to what might be expected in an average year.

3. Ignoring underflow, the net recharge for subareas four and eight is negative 5.3
cfs. If underflow is considered, net recharge increases to 50.1 cfs for the
subareas. Both estimates ignore groundwater outflow from the subareas as this
rate is unknown and it is not a component of the “reasonably anticipated rate of
Sfuture natural recharge” (Idaho Code §42-237a.g.). The negative 5.3 cfs estimate
arguably is more meaningful for evaluating impacts to the resource if the rate of
ground water outflow approaches the modeled rate of underflow (55.4 cfs).

4. The total combined appropriation for the 11 pending water right applications for
planned communities along the I-84 corridor (172 cfs) greatly exceeds the range
of estimates for net recharge in 2000 (-5.3 to 50.1 cfs). Assuming similar
conditions in future years, the total appropriation amount also greatly exceeds the
“reasonably anticipated rate of future natural recharge’.

5. Several of the proposed developments are within five miles of the Cinder Cone
CGWA, which has experienced significant water level declines since 1976. The
analysis in the attached IDWR memo suggests that the proposed ground water
development could exacerbate conditions in the Cinder Cone CGWA and
Mountain Home GWMA and cause significant declines locaily.
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State of Idaho
Department of Water Resources

322 E Front Street, P.O. Box 83720, Boise, Idaho 83720-0098
Phone: (208) 287-4800 Fax: (208) 287-6700

Date: February 10, 2009

To: Steve Lester, Western Regional Office

From: Dennis%‘lg and Sean Virslcent, Hydrology Section, State Office
cet Rick Raymondi and John Westra

Subject: Evaluation of SPF Report entitled Ground-Water Supply Evaluation for
the Mayfield Townsite Property

Introduction

Per your request, we have reviewed the subject report in order to evaluate potential
impacts to the aquifer from Water Right Application 63-32499 for the appropriation of 10
cfs of ground water from up to eight wells in the Mayfield, Idaho Area. The proposed
Mayfield Townsite development comprises approximately 8,000 homes within a 6,363
acre area (SPF, 2007). The property overlaps the northern edge of the Mountain Home
Ground Water Management Area (GWMA) and is approximately 3.5 miles northwest of
the Cinder Cone Critical Ground Water Area (CGWA).

Total projected water use is 4,860 acre-feet, 2,240 acre-feet for domestic purposes and
2,620 acre feet for irrigation (SPF, 2007, p. ii). Assuming 1,120 acre-feet of domestic
effluent will be treated and re-used for irrigation, the net annual consumptive use is
approximately 3,960 acre-feet, which is equivalent to an average annual rate of 5.5 cfs.
The maximum demand for the 8,000-home development is estimated to be 21.1 cfs. This
demand would be met by combining the maximum rate of diversion for water right 63-
32499 (10 cfs) with 4 cfs ground water under water right 63-123447, 5 efs of reclaimed
domestic wastewater, and, when available, up to 2.57 cfs of surface water under water
right 63-2046.

According to the SPF report, the proposed wells would extend to depths ranging from
600 to over 800 feet, with static water levels ranging from approximately 300 to 600 feet
below ground surface (p. v). SPF describes the aquifers that underlay the Mayfield
Townsite as “layers of unconsolidated sediments and volcanic materials” (p. iii). The
hydrogeology of the area is poorly characterized at present but it is targeted for study as
part of the recently authorized Aquifer Planning and Management program,
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In accordance with your request, we attempt to address the following questions at the
conclusion of our review:

1) Does the study describe possible impacts this water right will have on the aquifer?
If so, are those impacts significant?

2) Does the study describe possible impacts this water right and water right 63-
32225 will have on the aquifer? If so, are those impacts significant?

3) What is the probability of the 10 cfs diversion rate from this right causing the
borders of the Mountain Home Ground Water Management Area to migrate
and/or change?

4) What is the probability of the 10 cfs diversion rate from this right and the 10 cfs
diversion rate from 63-32225 causing the borders of the Mountain Home Ground
Water Management Area to migrate and/or change?

5) Does this study show that mining of the aquifer will not occur and that there is
sufficient proof of the long-term sustainability of the water supply for this
project?

IDWR Review of SPF Report

The SPF report includes a water budget for the “contributing basins” and an evaluation of
historic water level data. Selected aspects of the SPF report are described in the following
sections in order to provide a framework for our assessment of potential impacts to the
aquifer.

Contributing Basins

SPF uses the term “contributing basins” to refer to the portion of the Indian Creek
watershed that may provide recharge to “aguifers in the project area” (p. 19). The area
that defines the contributing basin for ground water (also referred to by SPF as the
“ground water capture area’)} was arbitrarly selected. The need for SPF to identify a
potential recharge area stems from the fact that a recharge area must be defined in order
to calculate the annual volume of recharge entering the aquifer. In other words, an
aquifer water budget cannot be prepared without first defining the extent of the aquifer.

There are multiple aquifers/aquifer layers in the project area and they are of unknown
thickness and lateral extent. This hydrogeologic uncertainty makes it difficult for SPF
(and IDWR) to quantify the “reasonably anticipated average rate of future natural
recharge” (Idaho Code, Section 42237a.g.).

In the absence of a well-developed hydrogeologic conceptual model, the confributing
basin was arbitrarily assumed by SPF as a two-mile buffer from each of the proposed
wells. The area is truncated by the geologic contact between the granitic uplands and the
basin geologic units (Figure 1). SPF’s resulting capture area encompasses approximately
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Aquifer Outflow

SPF identifies two aquifer outflow components: 1) withdrawal by wells, and 2}
underflow to the Snake River (p. 26). They estimate that the annual discharge to currently
permitted wells, including 1,815 acre-feet for wells under permit 63-32225, is
approximately 2,627 acre-feet. The SPF report does not include an estimate for underflow
to the Snake River, however, and this aquifer outflow component is not considered in the
water budget that is used to determine the amount of water that is available for
appropriation. Although this approach is consistent with statutory guidelines which
specifically requires consideration only of the “reasonably anticipated rate of future
natural recharge” (Idaho Code, Section 42-237a.g.), failing to consider all aquifer
outflow components makes the so-called “water budget” incomplete and effectively
precludes evaluation of the potential for water level declines.

Prior to February of 2007, the annual discharge rate from ground water wells for the
“contributing basin for aquifers in the project area” was 812 acre-feet. In February of
2007, water right 63-32225 was approved that authorized an additional 1,815 acre-feet to
be withdrawn annually. The inclusion of water right §3-32225 increased the annual
withdrawal from the area by more than 300%. The points of diversion for water right 63-
32225 are for a proposed development that is within one mile of the borders for the
subject property for this application. Assuming an average annual project demand of
3,956 acre-feet (SPF, 2007, p. 6), the approval of application 63-32499 would result in a
total annual withdrawal-within the capture area of 6,583 acre-feet, which, in combination
with water right 63-3225, represents an increase of over 800%.

Summary

The results of the SPF and IWDR analyses indicate the annual average recharge volume
for the capture area ranges from 2,504 to 31,590 acre-feet. SPFs range of aquifer recharge
estimates is higher than the corresponding IDWR range of estimates. Differences in the
estimates are due to differences in the underlying assumptions. The most significant
differences are as follows:

1) The method of estimating the area of ground water capture. The SPF water
budget is based on the assumption of an arbitrary two-mile capture area for each
of the production wells. This approach significantly increases the area in which
recharge is assumed to be available for the production wells, resulting in a higher
recharge volume. The corresponding IDWR water budget is based upon
delineation of the 10-year capture area using data that was provided by SPF
concerning the hydrogeology in the area, the rates of withdrawal, and the
geometry of the proposed well field. The more conservative IDWR approach
substantially reduces the size of the aquifer recharge area, resulting in a lower
volume.

2) The method for estimating ET (affects only the high estimate of aquifer recharge).
SPF assumed that a preliminary SEBAL-derived estimate for rangeland in the
Boise River Valley during the 2000 growing season also applies to the Indian
Creek watershed. Because SEBAL is better suited for estimating ET on irrigated
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cropland and because a preliminary, partial season ET for a different basin is
unlikely to be representative of the average annual value in the Indian Creek
watershed, IDWR used the average ET for the Indian Creek watershed based on
ET Idaho data for the years 1904 through 2004.

3) Therate of infiltration. SPF used a 5% infiltration rate that is not supported by
any documentation. The IDWR estimate is based on the assumption that
infiltration is 3% of total precipitation, which is the same assumption that was
made by the USGS for the project area in their model of the western Snake River
Plain aquifer (Newton, 1991),

4) The average annual volume of Indian Creek seepage (only affects the low
estimate of aquifer recharge). The SPF low average annual recharge estimate is
based on a visual estimate of runoff and an assumed peak flow with no supporting
flow measurements. The IDWR estimates are based on eight flow measurements
during a relatively normal water year (2008), and extrapolation of the flow at
other times based on the runoff pattern in a nearby drainage of similar elevation.

Because of uncertainty in the magnitude of aquifer recharge, there also is considerable
uncertainty in the amount of water that’s available for appropriation. Estimates of the
available amount ranges from slightly negative to a large multiple of the estimated
project demand. The slightly negative value indicates the aquifer has already been fully
appropriated and suggests that additional ground water development could cause
significant water level declines. On the other hand, a positive value implies that the
recharge rate for the area exceeds the current rate of withdrawal and that there is water
available for appropriation. Both possibilities are considered plausible given our current,
albeit limited, knowledge about the hydrogeologic setting.

As previously discussed, SPF’s high estimate of annual average aquifer recharge (31,590
acre-feet) is not supported by field measurements and, because it relies upon a
preliminary, relatively uncertain estimate of ET for a partial year in a different basin,
potentially grossly overestimates the amount of water available for appropriation Our
estimates using more conservative assumptions indicate the amount of water currently
available for appropriation ranges from -123 to 10,134 acre-feet per year (Table 4).

11
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Table 4. Comparison of Water Budget Estimates

Amnual | Annual
Volume | Volwme
Water Budget Component {(acre- (acre- Comments
feet) feet)
SPF IDWR
Areal infiliration seepage plus the estimated
High recharge estimate 31,590 12,761 | infiltration in ground water contributing basin.
Indian Creek seepage plus estimated infiltration in
Low recharge estimate 6,060 2,504 | ground water contributing basin.
Sum of historical diversions (812 acre-feet) and
Current discharge to wells 2,627 2,627 | 1,815 acre-feet associated with W.R. 63-32225.
High estimate of water High recharge estimate minus current discharge to
available for appropriation 28,963 10,134 | wells.
Low estimate of water
available for appropriation 3,433 -123 | Low recharge minus current discharge to wells.
Mayfield Townsite Project
demand 3,956 3,956 | Average annual consumptive use.

Summary of Water Levels

SPF indicates that most water levels in the Mayfield area are either stable or slightly
rising (SPF, 2007, pgs. ii, v, and 13). This conclusion is based on IDWR monitoring well
data for 16 wells within a 10 mile radius of the development. However, only three of
these wells have monitoring data through 2007. Ofthese three wells, two appear to have

increasing trends and the third well appears to be experiencing a declining trend (Figure
4).

It is agreed that the general water level conditions in the Mayfield area are stable or
slightly increasing. However, the significance of this trend should not be
overemphasized, as it has been shown that the aquifer in this area has historically not
experienced significant withdrawal volumes. A significant increase in ground water use
in the area has the potential to create declining water levels, similar to those experienced
in the Cinder Cone Critical Ground Water Area.
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water right possibly would result in total withdrawals exceeding the average rate of
recharge to the aquifer. In addition, the strecam flow data that IDWR collected suggests
that the low estimate of aquifer recharge presented by SPF is unrealistically high
assuming that all other assumptions are correct. Lastly, SPF’s high estimate of annual
average aquifer recharge is not supported by field measurements and, because it relies
upon a preliminary, relatively uncertain estimate of ET for a partial year in a different
basin, potentially grossly overestimates the amount of water available for appropriation

2) Does the study describe possible impacts this water right and water right 63-
32225 will have on the aguifer? If so, are those impacts significant?

The SPF report does not specifically address the possible impacts that water right 63-
32225 will have on the aquifer other than including the withdrawal volume in their
calculation of the amount of water that’s available for appropriation. According to SPF,
no significant impacts are anticipated from either water right. However, our analysis
suggests that the approval of water right 63-32225 quite possibly caused the water
resource to be fully allocated. Moreover, our ability to predict the impacts from
additional aquifer withdrawals is poor because of hydrogeologic uncertainty and it can
only be accomplished after the fact based on evaluation of long-term water level
monitoring data.

3) What is the probability of the 10 ¢fs diversion rate from this right causing the
borders of the Mountain Home Ground Water Management Area to migrate
and/or change?

The project site is located along the western edge of the Mountain Home Ground Water
Management Area, approximately 3.5 miles northwest of the Cinder Cone CGWA, and
approximately 8.5 miles from the Southeast Boise Ground Water Management Area
(Figure 2). Detailed information concerning the hydrogeologic setting in the Mayfield
Townsite area is not presented in the SPF report, but the climate and geology in these
management areas are similar to the climate and geology within the project area. In the
absence of evidence to the contrary, the aquifer proposed for development is assumed to
be in hydraulic communication with the aquifers in the management areas. Moreover, our
modeling indicates significant water level drawdown at the boundaries of both the
Mountain Home GWMA (~130 ft) and the Cinder Cone CGWA (~ 80 ft). Although there
is uncertainty in these predictions, drawdown values of this magnitude suggest that the
boundaries of both management areas possibly would need to be expanded as the result
of a large ground water diversion at the Mayfield Townsite.

4) What is the probability of the 10 cfs diversion rate from this right and the 10 cfs
diversion rate from 63-32225 causing the borders of the Mountain Home Ground
Water Management Area to migrate and/or change?

Currently, water levels in the area appear stable, but the anticipated total average annual

withdrawal that would result from approval of both 63-32225 and 63-32499 (~6,580
acre-feet) represents an approximate 800% increase in the amount of water being

14
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withdrawn from aquifers in project area since February of 2007. There is insufficient
data at the present time to support the assumption that these new stresses on the aquifer
will not negatively impact the management area. Additional monitoring of the water table
under the increased use from 63-32225 needs to be completed before a final assessment
of the impacts can be made. If monitoring indicates that water level declines are
significant, then it may be justified to expand the boundaries of the management area to
include the study area.

5) Does this study show that mining of the aquifer will not occur and that there is
sufficient proof of the long-term sustainability of the water supply for this project?

Based on their calculations of aquifer recharge, SPF concludes that there is additional
water available for appropriation in the Mayfield Townsite area. However, our
calculations using the same methodology with different assumptions suggest that the
aquifer possibly has been fully appropriated already and that additional withdrawals
could cause mining of the aquifer (i.e., more or less permanent declines in aquifer water
levels). Both conclusions are premised on numerous assumptions and involve
considerable uncertainty, however. Failing to account for aquifer outflow in the water
budget is a potentially significant omission which precludes our ability to evaluate the
long-term sustainability of the water supply.

Due to hydrogeologic uncertainty, the estimated aquifer recharge was presented as a
range. The estimated average annual project demand (3,956 acre-feet) exceeds the lower
end ofthe recharge range as estimated both by SPF and IDWR. Currently, data does not
exist in this area to be able to determine with confidence whether the aquifer can handle
the additional withdrawals being proposed.

On-going monitoring needs to be completed and water levels need to be analyzed in order
to assess the impacts from pumping under water right 63-32225. Additional allocations
may be warranted if water levels remain stable or if additional information is developed
which indicates that aquifer withdrawals will not exceed the reasonably anticipated future
rate of natural recharge. Collection of hydrogeologic data which would help to make this
determination will be the focus of an upcoming hydrogeologic characterization program.

Conclusions

SPF has done an admirable job of attempting to quantify and compare current and
proposed future aquifer withdrawals to aquifer recharge in the project area. They describe
and attempt to quantify most, but not all, components of the water budget in the “ground
water capture area”. They acknowledge that “The ultimate ground-water supply in the
Mayfield area is limited” (p. 28). They also acknowledge that there is uncertainty in their
estimates of aquifer recharge and, accordingly, they present a range of aquifer recharge
estimates. Because of hydrogeologic uncertainty, the boundaries of the ground water
capture area were arbitrarily assumed, however, and SPFs range of estimated aquifer
recharge varies by a factor of five. Moreover, our Indian Creek flow measurements
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suggest that SPFs low estimate of recharge is unrealistically high assuming all other
assumptions are correct.

The Ground-Water Supply Evaluation shows that there is a potential for mining of the
aquifer to occur if aquifer development proceeds and the actual recharge rates are in the
lower part of the range of recharge estimates. Given the large amount of uncertainty, the
probability of this occurring is unknown and it seems prudent for the department to
monitor the impacts of recently approved water right 63-32225 prior to allowing an
additional increase of nearly 200% in the annual withdrawal rate within the SPF capture
area. Sequentially approving applications for several large water rights without first
collecting and evaluating monitoring data to evaluate the impacts of the first water right
on aquifer water levels is unadvisable given the existence of two GWMAs and once
CGWMA in the surrounding area and uncertainty that exists concerning the long-term
sustainability of the resource.

As recommended by SPF, monitoring of aquifer water levels should be ongoing prior to
and during water resource development and the data should be incorporated into IDWRs
upcoming aquifer characterization study. SPF opines that “As with many aquifers, the
best way for determining ultimate ground-water availability is to begin development
while carefully monitoring ground-water level responses™ (p. 28). This, in fact, is what
IDWR has done in authorizing and beginning to monitor the impacts of permit 63-32225.
Approval at this time of another large ground water appropriation would not, in our -
opinion, allow for “carefully monitoring ground-water level responses”.

In addition, well-to-well impacts have not yet been evaluated. Multiple domestic wells
exist in the area of the proposed development with the potential to be impacted by large-
scale production wells. Specific details regarding aquifer characteristics, well
completion, and aquifer withdrawals needs to be provided by the applicant in order to
assess the potential impacts to existing wells in the area.
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