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This document discusses the opinions that | plan to present at the NV State Engineer's Spring Valley
Water Rights hearing on October 31, 2011. For a statement of my qualifications as an expert witness on
the foregoing, please see my attached curriculum vitae.

Opinion #1: Groundwater in Spring Valley (Hydrographic Area 184) is a finite resource and the proposed
91,224 acre-ft/yr of well withdrawals by SNWA approaches or exceeds previously published estimates of
total groundwater discharge from Spring Valley. This proposed pumping, therefore, would capture most, if
not all, of current groundwater discharge from Spring Valley, including springflow, groundwater
evapotranspiration (ET,), and well withdrawals. This level of pumping would also likely capture
groundwater from adjacent hydraulically-connected valleys, particularly in situations where parts of those
valleys are closer than more-distant parts of Spring Valley to the proposed pumping centers.

Rationale, data, and supporting documentation for Opinion #1:

1. Previously published groundwater budget estimates for Spring Valley range from 75,000
and 130,000 acre-ft of discharge annually (Rush and Kazmi, 1965; Brothers and others,
1994; Nichols, 2000; Welch and others, 2007).

2. Arecently published pre-development Spring Valley total groundwater discharge estimate
(excluding subsurface outflow) is 82,000 + 25,000 acre-ft (Heilweil and Brooks, 2011), with
the following individual pre-development groundwater component estimates:

° Discharge to ETg: 65,000 acre-ft/yr
. Discharge to mountain streams: 500 acre-ft/yr
° Discharge to springs: 17,000 acre-ft/yr

(Recent (2000) well withdrawals from Spring Valley published in Heilweil and Brooks
(2011) are about 4,000 acre-ft/yr.) ;

3. Groundwater hydraulics has shown that the source of water derived from wells is
essentially capture of other forms of groundwater discharge (Theis, 1957);

4. But groundwater conceptual modeling shows that the ultimate hydrologic effects of
development in a basin depend on the hydraulic properties and boundaries of the aquifer,
not the quantities of natural recharge and discharge; the amount of water available for
withdrawal by wells depends on the extent of hydrologic effects that can be tolerated
(Bredoheft and others, 1982)
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Opinion #2: Published potentiometric maps, 3-D hydrogeologic frameworks, transmissivity values from
calibrated groundwater flow models, and estimates of interbasin groundwater flow all indicate a
subsurface hydraulic connection having substantial transmissivity between Spring Valley and Snake
Valley (Hydrographic Area 254).

Rationale, data, and supporting documentation for Opinion #2:

1.

Published regional groundwater studies indicate that Spring and Snake Valleys are part of
the larger “Great Salt Lake Desert” groundwater flow system (Harrill and others, 1988;
Harrill and Prudic, 1998; Heilweil and Brooks, 2011)

Published equipotentials (lines of equal groundwater levels) on potentiometric maps
suggest there is hydraulic potential for groundwater flow from Spring to Snake Valleys
(Thomas and others, 1986; Wilson, 2007; Heilweil and Brooks, 2011, plate 2).

Published geologic surface maps and cross sections show the likely existence of a
continuous permeable carbonate aquifer under the southern parts of Spring and Snake
Valleys (Plume and Carlton, 1988; Plume, 1996, plate 2; Welch and others, 2007, fig. 15;
Southern Nevada Water Authority, 2009, plates 2 and 3)

Published hydrogeologic maps and 3-D geologic frameworks indicate a high likelihood of
hydraulic connection (flow permitted by subsurface geology) between southern parts of
Spring and Snake Valleys (Harrill and others, 1988, sheet 2; Welch and others, 2007, fig.
15; Southern Nevada Water Authority, 2009, fig H-1, table H-1; Heilweil and Brooks, 2011,
plate 2).

Published groundwater budget estimates of interbasin groundwater flow from southern
Spring to southern Snake Valley range from 4,000 and 33,000 acre-ft/yr (Hood and Rush,
1965; Rush and Kazmi, 1965; Scott and others, 1971; Gates and Kruer, 1981: Harrill and
others, 1988; Brothers and others, 1994; Nichols, 2000; Welch and others, 2007).

The RASA regional steady-state numerical groundwater flow model indicates groundwater
flow from southern Spring Valley to southern Snake Valley occurs (Prudic and others,
1995).

Published values of transmissivity from aquifer tests conducted in carbonate rocks in
southeastern Spring and southwestern Snake Valleys range from 4,000 to 10,000 ft*/d
(Dong and Halford, 2010; Halford, 2010).

A calibrated steady-state groundwater flow model of Spring and Snake Valleys (Halford
and Plume, 2011) similarly indicated substantial transmissivity (up to 10,000 ft*/d) along
the southern part of the HA divide between Spring and Snake Valleys. Predictive transient
simulations resulted in up to 30 ft of groundwater-level decline in the carbonate aquifer
(layer 4) of Spring Valley after 300 years of pumping 40,000 acre-ft/yr from Snake Valley.
A regional steady-state numerical groundwater flow model currently being developed by
the USGS and including the Great Salt Lake Desert groundwater flow system also
indicates groundwater flow from southern Spring Valley to southern Snake Valley (Brooks,
oral commun., 2011).
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Opinion #3: The 91,224 acre-ft per year of increased well withdrawals proposed by SNWA for Spring
Valley would initially cause groundwater level declines and depletion of groundwater storage. Ultimately,
however, these withdrawals would likely cause a reduction in or a reversal of subsurface groundwater
flow from Spring Valley to Snake Valley, a reduction in spring flow and groundwater evapotranspiration
(ETg) in Snake Valley, and (or) a reduction in groundwater availability to current water users in Snake
Valley.

Rationale, data, and supporting documentation for Opinion #3:

1. A new potentiometric map based on a March 2010 mass water-level inventory (Gardner
and Plume, in press) shows a prominent groundwater divide in southern Spring Valley and
occurrence of subsurface from Spring to Snake; such a divide is not a stationary boundary
- increasing well withdrawals by 91,000 acre-ft/yr in southern Spring Valley would likely
move this groundwater divide closer to or even beyond (east of) the Spring/Snake surface-
water divide and capture groundwater from or heading to Snake Valley.

2. Several published transient numerical groundwater flow models indicate potential water-
level declines in Snake Valley and reduced subsurface flow from Spring to Snake Valley
with increased well withdrawals in Spring Valley:

e Schaefer and Harrill (1995) simulate more than 100 ft of groundwater declines in both the
shallow layer (predominantly representing basin fill) and the deep layer (predominantly
representing the carbonate-rock aquifer) in parts of Snake Valley with 50,000 acre-ft/yr
withdrawals from Spring Valley and 25,000 acre-ft/y withdrawals from Snake Valley (final
steady-state simulation). The affects caused by withdrawals in Spring Valley alone was
simulated.

» Southern Nevada Water Authority’s (2010) numerical groundwater flow model (alternative
“B") indicates that after 200 years of pumping of 91,224 acre-ft/yr from Spring Valley and
50,700 acre-ft/yr from Snake Valley, over 100 ft of groundwater decline would occur in
parts of Snake Valley, a reduction in ETg of 25,000 acre-ft/yr, and a 2,700 acre-ft/yr
reduction at Big Springs. The affects caused by withdrawals in Spring Valley alone was
simulated.
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Opinion #4: Continued and expanded monitoring of groundwater levels and spring discharge in both
Spring and Snake Valleys is necessary for evaluating potential effects of increased well withdrawals,
including:

A. The need to implement the Stipulated Agreement Monitoring, Management, and Mitigation Plans

Rationale, data, and supporting documentation for Opinion #4A:
1. The hydrologic data collection proposed in the Stipulated Agreement monitoring plan will
provide baseline data for evaluating potential impacts of pumping on groundwater
resources in Spring Valley and the NV part of Snake Valley




-and -

B. The need to expand the groundwater monitoring program to include eastern part of Snake Valley
and other hydraulically connected basins.

Rationale, data, and supporting documentation for Opinion #4B:

1. The Snake Valley groundwater system is an aquifer shared by both Nevada and Utah
(Welch and others, 2007; Halford and Plume, 2011, Heilweil and Brooks, 2011).

2. Potential effects of Spring Valley withdrawals on groundwater resources in Snake Valley
are not adequately addressed by the Stipulated Agreement, which does not include
monitoring in the eastern part of Snake Valley (Utah) or other hydraulically connected
basins.
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