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Southern Nevada Water Authority - Water Resources Division

environmentally sound as it relates to the basin from which the water is exported.” As stated in Ruling
5726, “Water-level decline in and of itself is not environmentally unsound, rather it is the effects of
water-level decline on the hydrologic-related natural resources that must be considered” (NDWR,
2007, at page 48).

The NSE presented his interpretation of the meaning of environmental soundness in various rulings
regarding SNWA groundwater applications. In Ruling 5726, the NSE interpreted environmental
soundness in the context of Nevada water law, legislative history, and NSE rulings and orders
(NDWR, 2007, at pages 46-48).! The NSE found that, under Nevada water law, “whether the use of
the water is environmentally sound for the basin of origin” means “whether the use of the water is
sustainable over the long-term without unreasonable impacts to the water resources and the
hydrologic-related natural resources that are dependent on those water resources” (NDWR, 2007, at
page 47). In Rulings 6164-6167, the NSE equated “environmentally sound” with “the basins will
remain environmentally viable,” “a viable ecosystem will remain,” and “viable plant and wildlife
communities will remain” (NDWR, 2012a, at pages 187 and 191; NDWR, 2012b, at pages 147-148;
NDWR, 2012c, at pages 142-143; NDWR, 2012d, at pages 140-141).

2.2 Unreasonable Effects
The definition of unreasonable effects, for the purposes of this report, is as follows:

For the SNWA GDP, unreasonable effects are effects to hydrologic and environmental
resources that

a. conflict with senior water rights or protectable interests in existing domestic wells;

b. jeopardize the continued existence of federally threatened and endangered species;

c. cause extirpation of native aquatic-dependent special status animal species from a
hydrographic basin’s groundwater discharge area;

d. cause elimination of habitat types from a hydrographic basin’s groundwater discharge
area; or

e. cause excessive loss of shrub cover that results in extensive bare ground.

This definition of unreasonable effects is defined here in the context of the Remand Order and is
specific to SNWA water rights in Spring and DDC valleys as part of the SNWA GDP. It responds to
the concerns outlined in the Remand Order and is protective of senior water rights, protectable
interests in existing domestic wells, and the public interest while allowing for reasonable lowering of
the static water level as provided under Nevada water law (Section 2.1). The definition also
incorporates the NSE’s interpretation of environmental soundness under Nevada water law
(Section 2.1), and identifies specific unreasonable environmental effects to avoid from SNWA GDP
pumping. The definition of unreasonable effects is thus in accordance with the Remand Order and
Nevada water law. However, this definition may not be applicable for other water rights in other

1. Ruling 5726 granted SNWA water rights in Spring Valley in 2007 and was vacated in 2010 because of a Nevada
Supreme Court opinion that the NSE must re notice SNWA's original groundwater applications and reopen the
protest period (Great Basin Water Network, et al., v. NSE, et al., June 17, 2010). A second water rights hearing
was held, and the NSE issued Ruling 6164 granting SNWA water rights in Spring Valley in 2012.

2-2 Section 2.0
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*Hydrographic Area name and number shown.
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Figure 5-2
Habitats and Environmental Sites in Spring, Hamlin, and Snake Valleys
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Management Category Summary?

(Page 1 of 2)
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Category Description Monitoring Strategy Management Strategy
-Investigation trigger at senior water right site or proxy
- Perform water resource assessment at least | monitoring location is below the 99.7 percent lower control
. . . three years prior to SNWA GDP pumping with | limit for six months using the seasonally adjusted linear
Senior water right <3 miles from Y . . .
A owner permission (Section 3.2.7) regression method (Section 3.2.1)
closest SNWA GDP POD . o . . . e . . . .
-Direct monitoring at senior water right site or | -Mitigation trigger set at senior water right site
proxy monitoring site at least quarterly (Section 3.2.6)
-Preemptive mitigation preparation
- Perform water resource assessment at least | --Investigation trigger at senior water right site or proxy
three years prior to SNWA GDP pumping with | monitoring location is below the 99.7 percent lower control
. . . owner permission (Section 3.2.7) limit for six months using the seasonally adjusted linear
Senior water right 3 to 10 miles - A . . . : .
B -Direct monitoring at senior water right site or | regression method (Section 3.2.1)
from closest SNWA GDP POD o ) A . . . .
proxy monitoring site at least quarterly -Mitigation trigger set at senior water right site
-Monitoring at intermediate monitor well, if (Section 3.2.6)
available -Preemptive mitigation preparation
-Investigation trigger is activated if water level in sentinel or
intermediate well is below the 99.7 percent lower control limit
for six months using the seasonally adjusted linear
Distant senior water right site >10 -Monitoring at sentinel well and senior water EeR%rf(ie:sIo:e;?s’:icz(iéglzcxﬁﬂ 2-2u-i1f<)er response data to
C miles from closest SNWA GDP 9 P q P

POD, and is within the same basin

right or nearby proxy site

estimate drawdown at other more distant monitor wells
-Identify and implement management actions if needed
(Section 3.2.3)

-Mitigation trigger set at senior water right site

(Section 3.2.6) 9
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Category Description Monitoring Strategy Management Strategy
-Investigation trigger at senior water right site or proxy
monitoring location is below the 99.7 percent lower control

. . . limit for six months using the seasonally adjusted linear
-Monitoring at sentinel well near basin . .
regression method (Section 3.2.1)
boundary ) - : .
Y . . . -Refine predictive tools with aquifer response data to
. . . . -Monitoring at multiple monitor wells at different : . .
Senior water right site located in a . . . . estimate drawdown at other monitor wells and at senior
. . distances between senior water right site and ) . . .
D hydrographic area adjacent to water right site to determine if amount of drawdown in
: SNWA GDP POD : o o
SNWA GDP basins o . . . sentinel or other monitoring wells is significant compared to
-Monitoring at senior water right site or proxy . . .
site senior water right site
-ldentify and implement management actions if needed
(Section 3.2.3)
-Mitigation trigger set at senior water right site
(Section 3.2.6)
Senior water right site not in
hydraulic connection with SNWA -Effects from SNWA GDP pumping are unlikely
E GDP producing aquifer in which -Monitoring at intermediate, sentinel well, Effects from SNWA GDP pumping are unlikely
SNWA GDP production wells will and/or area proxy well for verification
be installed

a.The assigned management category for each senior water right in the 3M Plan area is presented in the individual basin senior water right summary tables presented in

Sections 6.0 - 9.0 and Appendix B.
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* Below the 99.7% lower control limit using the seaonally adjusted linear regression method as described in Appendix A

Management and Mitigation Flow Chart for Senior Underground Water Right

Figure 3-5 11
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Pumping Rate _ Specific
Drawdown Capacity Diversion Rate
Column of = -
Example: Water Needed 1aNOCIONS
75 GPM . GPM Specific Capacity
15 ft. Drawdown ft.
75 GPM 75 GPM
Diversion Rate Diversion Rate
0 0
20’ Static Water Level Drawdown 20’ Static Water Level
* ]» @75gpm ]
35’ Pumping Water Level st
Reduced
to 75"
— Trigger to
Lower
Pump
\ 2
7| Buffer
75 ] Column Need for
* [~ Water Right
100" —1e} 100 —

Pump Intake Pump Intake

Well Screen Well Screen
200’ 200

Mitigation Trigger
Column of water 10 % or 10 ft e Static water level decline infringing
Mitigation Trigger = | ceded to produce offset buffer on column of water needed to
water right. (whichever is produce water right.
greater) or
e Decline in pumping rate to < 10 % or
Example: 25 ft.above pumpintake = 15ft. + 10 ft. buffer 10 ft. above diversion rate.
Figure 3-6 12

Specific Capacity Template for a Mitigation Trigger at an Underground Water Right
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Spring Water

Right

Spring flow consistently Spring flow consistently
above permitted less than permitted
diversion rate diversion rate

Investigation Trigger
Spring flow decrease
outside of baseline range*

Investigation Trigger
Spring flow decrease
outside of baseline range*

!

Mitigation Trigger Mitigation Trigger
Decrease to < 10% above If investigation trigger
permitted diversion activation caused by SNWA
rate GDP pumping

/Mitigation Actions to supplement\
spring flow include:

® Convey mitigation water
® Modify SNWA GDP pumping

® Install supplemental wells

Additional mitigation actions are presented in
\ Section 3.2.8 /

* Below the 99.7% lower control limit using the seasonally adjusted linear regression method as described in Appendix A

Figure 3-7 14
Management and Mitigation Flow Chart for Senior Spring or Stream Water Right
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Table B-1
Water Rights within Management Block 1 Senior to SNWA GDP Permits
Distance to DEM
Manner of |Priority | Diversion Rate|Annual Duty Owner Geographic | Nearest PODY | Elevation® | Management
App No.| Status® | Source” Use® Date (cfs) (afa) of Record Location (mi) (ft amsl) Category'
8074 CER UG STK 1927 0.05 26.9*9 Collis, Chris & Karen Valley Floor 14 5,790 A
8076 CER UG STK 1927 0.05 36.2*9 Collis, Chris & Karen Valley Floor 1.1 5,790 A
8077 CER UG STK 1927 0.05 27.0%9 Robison, Doyle C. Valley Floor 14 5,790 A
8713 CER UG STK 1928 0.013 9.4* Swallow, George N. Valley Floor 2.0 5,830 A
12467 | CER UG MM 1948 0.1 72.4*  |Minerva Scheelite Mining Co. | ey Floor/ 2.8 5,840 A
Alluvial Fan
18043 CER UG STK 1959 0.006 45* Collis, Chris & Karen Valley Floor 14 5,760 A
18044 CER UG STK 1959 0.006 45 Collis, Chris & Karen Valley Floor 1.1 5,770 A
18045 CER UG STK 1959 0.01 9.0* Collis, Chris & Karen Valley Floor 14 5,790 A
45496 | CER uG STK | 1982 0.12 86.2* Okelberry, Ray NI NG 28 6,180 A
Valley Floor
R05273 | RES SPR OTH 1926 0.003 2.1* BLM Valley Floor / 1.1 5,840 A
Alluvial Fan
R05274 | RES SPR OTH 1926 0.003 1.8* BLM Alluvial Fan 6.0 6,240
V01026 | VST STR IRR 1898 0 16.0*9 Swallow, George Alluvial Fan 46 6,080
Shoshone Ponds Area of Critical Environmental Concern
27768 | CER uG WLD | 1973 0.027 20.0 Nevada-Department of | Valley Floor / 5.0 5,780 B
Wildlife Alluvial Fan

8CER - Certificated, RES - Reserved, VST - Vested
PSPR - Spring, STR - Stream, UG - Underground
°IRR - Irrigation, MM - Mining & Milling, OTH - Other, STK - Stock watering, WLD - Wildlife
9Rounded to the nearest tenth of a mile.
®Rounded to the nearest 10 ft.
fSee Section 2.1.2.3 for an explanation of the Management Categories; A - Resource within 3 miles of SNWA GDP POD, B - Resource between 3 miles and 10 miles of SNWA GDP
POD, E - Resource not in hydraulic connection with producing aquifer in which SNWA GDP production wells will be installed.
9Acre-ft per season

*The reported annual duty is not explicitly documented on the certificate, reserved right, or vested claim, but reported as such by the NDWR Hydrographic Abstract query.
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Spring Valley Management Block 1 Senior Water Right PODs - Monitoring Sites

Senior Water Right

Associated Monitoring
Site

Notes

Management Block 1

8074, 18045

Directly at one
POD - Well

Stock water
two PODs grouped at same
location

8076, 18043,18044

Directly at one

Stock water
three PODs grouped at same

POD - Well )
location
8077 Directly at POD - Well Stock water
8713 Directly at POD - Well Stock water
12467 SPR7013Z Milling and mlnlpg - may not be
active
Flowing artesian well at Shoshone
. NDOW Well. If not accessible,
27768 Directly at POD - Well substitute BLM well Shoshone
Well #2.
45496 383351114180201 Stock water
R05273 Directly at POD - Spring Reserved right

Four piezometers

Shrubland monitoring
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Table C-1

SNWA_592,p.C-1

Triggers for Spring Valley Sentinel and Select Monitor Wells

(Page 1 of 2)

Well Type Spring Valley Block # or Basin
SPR7029M Sentinel Monitor Well Spring Valley Block 3
SPR7029M2 Sentinel Monitor Well Spring Valley Block 3
SPR7030M Sentinel Monitor Well Spring Valley Block 3
SPR7030M2 Sentinel Monitor Well Spring Valley Block 3
383351114180201 Select Monitor Well Spring Valley Block 1
383704114225001 Select Monitor Well Spring Valley Block 1
384039114232701° Select Monitor Well Spring Valley Block 1
384310114261401 Select Monitor Well Spring Valley Block 1
384745114224401 Select Monitor Well Spring Valley Block 1
384831114314301 Select Monitor Well Spring Valley Block 1
385636114265501 Select Monitor Well Spring Valley Block 1
184 N12 E66 21CD 1 Select Monitor Well Spring Valley Block 1
184W502M Select Monitor Well Spring Valley Block 1
184W504M Select Monitor Well Spring Valley Block 1
184W506M Select Monitor Well Spring Valley Block 1
184W508M Select Monitor Well Spring Valley Block 1
SPR7007M Select Monitor Well Spring Valley Block 1
SPR7007X Select Monitor Well Spring Valley Block 1
SPR7007Z Select Monitor Well Spring Valley Block 1
SPR7011Z Select Monitor Well Spring Valley Block 1
SPR7014Z Select Monitor Well Spring Valley Block 1
SPR7024M2 Select Monitor Well Spring Valley Block 1

3Well removed from program previously.

Note: Planned Sentinel Monitor Wells that have not been constructed yet will be included after construction and data are
available. These wells are: HAM1007M, HAM1008M, SPR7009M, and SPR7010M.
18
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Figure C-5

Trigger, Well 383351114180201, Spring Valley Block 1
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*Management Block number and Hydrographic Area name and number shown.
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Management Blocks within the Spring Valley Hydrographic Area
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Table 10-3
Spring Valley Senior Water Right PODs - Monitoring Sites
(Page 1 of 2)

Senior Water Right Monitoring Site Notes

Management Block 1

8074, 18045

Directly at one POD - Well

Stock water -
two grouped at same location

8076, 18043,18044

Directly at one POD - Well

Stock water -
three grouped at same location

8077 Directly at POD - Well Stock water
8713 Directly at POD - Well Stock water
12467 SPR7007Z Milling and mining - may not be active
Flowing artesian well at Shoshone
well #2.
45496 383351114180201 Stock water
R05273 Directly at POD -Spring

Reserved right

Management Bloc

k 2

3203, 3973, 5691,
R05291, V10087

Sentinel Well SPR 7030M and
SPR7044M (planned well)

8721,10921,10993,
80902, V10088

SPR7018Z proxy monitoring
site and sentinel wells
SPR7030M and SPR7044M
(planned well)

Near south Millick Spring

V10078 - V10085,
R05279, R05280,
R05292, R05294

SPR7016Z proxy
monitoring site

Near Unnamed 5 Spring

R05269, R05272,
R05278, V10074,
V10075

SPR7019Z proxy
monitoring site

Near 4WD Spring

4171, V10073

SPR7018Z proxy
monitoring site

Layton Spring - frequently dry

7446

Directly at POD - Well

Stock water

29371, 29567

Directly at one well POD

Milling and mining-tow grouped at
same location

18841-18843
V10076, V10077

Directly at one or more
POD - Wells and springs

Stock water -
three wells and two spring vested
claims in close proximity
with each other

V02077

Directly at spring vested claim

Stock water
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Spring Valley Senior Water Right PODs - Monitoring Sites

(Page 2 of 2)

Senior Water Right

Monitoring Site

Notes

Management Block

16890

Directly at POD - Well

Quasi-municipal

31239

Directly at POD - Well

Milling and mining

Management Block

3

All Senior Water
Rights

Sentinel wells and wells to
monitor aquifer conditions

Sentinel Monitor Wells SPR7029M,
SPR7029M2, SPR7030M,
SPR7030M2, SPR7044M

(planned well) and wells
SPR7031Z, Cleveland Ranch Spring
South, and SPR7015Z

Management Block

4

All Senior Water
Rights

Sentinel wells
and wells to monitor aquifer
conditions

Sentinel Monitor Wells SPR7029M,
SPR7029M2, SPR7030M,
SPR7030M2, SPR7044M (planned
well) and wells
SPR7021Z, 392703114230501,
393442114231801,

184 N20 E66 13AB 1, Robison
Crooked well

Management Block

5

All Senior Water

Sentinel wells
and wells to monitor aquifer

Sentinel Monitor Wells SPR7029M,
SPR7029M2, SPR7030M,
SPR7030M2, SPR7044M

Rights conditions (planned well) and wells
SPR7020Z, SPR7022Z
Hamlin Valley
45485 (Spring) Sentinel wells Sentinel Monitor Wells

V02198 (OGW)

and HAM1007M

SPR7009M,SPR7010M and
HAM1007M

45497 (UG),
V02199 (UG)

Sentinel wells
and 383325114134901

Sentinel Monitor Wells
SPR7009M,SPR7010M and
HAM1007M

Sentinel Monitor Wells

45498 (UG), Sentinel wells
SPR7009M,SPR7010M and
45500 (UG) and 383023114115302 HAM1007M
Sentinel wells Sentinel Monitor Wells
45499 (UG) SPR7009M,SPR7010M and

and 383533114102901

HAM1007M

Snake Valley and other senior water ri

ghts Hamlin Valley

All Senior Water
Rights

Sentinel wells
and HAM1008M
mitigation trigger

Sentinel Monitor Wells
SPR7009M,SPR7010M and
HAM1007M
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Figure 6-38
Shoshone Well #4

Looking west. Sock Pond to the left. (SNWA photograph)
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Shosone NDOW Well
1979 Senior Water Right - 12.4 gpm

- 16 ft Shut in Water Level

A4 - 10 ft Water Level at 12.4 gpm
] - 6 ft Water Level at Current Flow of 20 gpm
GROUND SURFACE
Grout Seal from
Land Surface to 50 ft bgs

Investigation Trigger

8-in, Black Steel 15 gpm unrestricted artesian flow

Casing to 421 ft

Mitigation Trigger
50 ft Maximum 13.5 gpm unrestricted artesian flow
Drawdown Estimated (Install pumping system)
After 75 Years of
Pumping

>350 ft Estimated maximum pump
depth setting

8 -in. Screen from 421 to 441 ft ft

Total Depth 441 ft

Figure 6-39 29
Shoshone NDOW Well Construction Schematic and Management Plan
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SNWA POD 54013 to Cleveland Ranch
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Figure 5
North - South Monitor Well Profile - SNWA POD 54013 to Cleveland Ranch 38
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August 11, 2017 Aquaveo, LLC 27

Table 4-2 Summary of northern Spring Valley groundwater age data from the vicinity of Cleveland and Rogers

Ranches.
Fontes
calculated
BYU Sampling % *H HCO3  14C age
Sample ID lab # Date pH [pmc] +/- 53¢ +/- [TU] +/- [mg/L] [years]
Bastian Creek Spring 9232  7/19/11 8.01 4439 0.15 -7.87 0.04 184 1200
Irrigation Well 9234 7/19/11 8.11 3756 0.13 -8.22 0.04 3.9 0.2 186 2500
Stephens Creek 9236  7/19/11 111 04
Big Resevoir Spring (#1/2) 9237 7/20/11 7.93 77.12 0.22 -13.90 0.04 131 modern
Millick Spring 9238 7/20/11 7.92 4494 0.14 -8.63 0.04 2.0 0.1 270 1200
Negro Creek Spring 9239 7/158/11 9.1 0.1

The Cleveland Ranch flowing-artesian well contains ~37.6 pmc and 3.9 tritium units (TU),
which means the water has mixed recharge sources, both modern and older groundwater
recharge. The old component of recharge is appreciably older than the calculated Fontes '*C age
of 2,500 years and the tritium content is a mixture of pre-atmospheric nuclear testing
groundwater and more recent recharge water. Because the well is screened from about 100 feet
to about 600 feet below ground surface, it is likely that the well acquires modern groundwater
near the surface and older groundwater deeper in the alluvial fan. The fact that the well is a
flowing artesian well indicates that the well penetrates a confining layer, and that there are at
least two groundwater systems in the alluvial fan within 700 feet of the ground surface. The
significance of the two groundwater systems with different groundwater travel times is that
deeper alluvial fan groundwater is not rapidly replenished by annual groundwater recharge;
whereas, the overlying shallow alluvial system has an active hydrodynamic communication with
surface water and annual recharge events. Because the carbonate aquifer underlies the alluvium,
the carbonate groundwater would be older than the deeper alluvial groundwater. The importance
of this to groundwater extraction by deep alluvial fan and carbonate aquifer wells is that shallow
alluvial fan groundwater will be readily replenished by annual recharge events, whereas the
replenishment of the deeper groundwater will require hundreds to thousands of years.

The carbon-14 ages and tritium contents of the Bastian Creek spring and the Millick spring
(Table 4-2) suggest that these spring discharges are also supported by younger shallow and older
deep groundwater. The fact that shallow and deep groundwater is found supporting springs on
opposite sides of Spring Valley indicates that deep groundwater discharges into shallow
groundwater is common in Spring Valley.

Because the SNWA GDP calls for the production wells to be screened in both the alluvial and
deeper portion of the groundwater system, the cones of depression from the production wells will
impact both the shallow and deep groundwater systems. What this means is that the production
wells may quickly impact the spring discharge fluxes that are supported by the shallowest
groundwater and will continue to impact the springs as the deeper groundwater system(s) are
dewatered.

Response to June 30, 2017 SNWA Exhibits Related to Spring Valley Jones and Mayo

CPB_Exh_025
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Figure 6-54

Swamp Cedar ACEC, Spring Valley 46

April 2017 (SNWA Photo)
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95




SNWA_507, p. 7-18

WATER LEVEL (ft bgs)

85

86

87

88

89

920

91

92

93

94

95

WELL 383533114102901
oA -0 ESnnEoREE o
[
Hamlin Valley

D Periodic Water-Level Data Basin-Fill Aquifer

— SALR Lower Control Limit (99.7%) Reference Elevation: 5,677 ft amsl|

- - Projected SALR Lower Control Limit (99.7%) Well Depth: 164 ft bgs
© ~ © - o - o~ ©® < 0 © ~ o =) o - N @
1= 1) 1= =) = = = - = - = = = = I N N 1]
= L = = = = = = = = = = = = g9 g 9 g9
= = = = = = = = = = = = = = = = = =
= = = = = = = = = = = = = = = = = =

5,592

5,591

5,590

5,589

5,588

5,587

5,586

5,585

5,584

5,583

5,582

WATER-LEVEL ELEVATION (ft amsl)

Figure 7-7
Well 383533114102901 (Monument Well) - Trigger

o6




Table 7-6
Mitigation Actions for Senior Water Rights in
Northern Hamlin, Nevada

SNWA_507, p. 7-22

App
No.

Status?

Source®

Manner
of Use

Diversion
Rate
(cfs)

Annual
Duty
(afa)

Distance to
Nearest
POD¢

(mi)

Site Name and Attributes
Primary Mitigation Actions

Clo

sest Northern Haml

in Valley Senior Water Rights to SNWA GDP POD

45497

CER

uG

STK

0.12

86.8*

7.7

383325114134901 (Hyde Well)
Depth of well 110’ water level at 73; 37 ft of
saturated column

Temporary water tank; lower pump; deepen or
replace well

V02199

VST

uG

STK

0.025

10.2*4

7.6

383325114134901 (Hyde Well)
Depth of well 110’ water level at 73; 37 ft of
saturated column

Temporary water tank; lower pump; deepen or
replace well

45495

CER

SPR

STK

0.12

86.8*

8.1

Near location of monitor well HAM1007M
(Troughs Area)

Temporary water tank; drill well; exchange
water right

V02198

VST

oGW

STK

0.025

10.2*¢

8.1

Near location of monitor well HAM1007M
(Troughs Area)

Temporary water tank; drill well; exchange
water right

45500

CER

uG

STK

0.119

86.1%

9.6

Well 383023114115302 Well depth 435’ water
level 178’
257’ of saturated column

Temporary water tank; lower pump; deepen or
replace well

45498

CER

uG

STK

0.12

86.8*

10.6

Well 383023114115302 Well depth 435’ water
level 178’
257’ of saturated column

Temporary water tank; lower pump; deepen or
replace well

45499

CER

uG

STK

0.12

86.8*

383533114102901 (Monument Well)
Well depth 164’ water level at 92
72 ft of saturated column

Temporary water tank; lower pump; deepen or
replace well

3CER - Certificated, VST - Vested
POGW - Other Groundwater, SPR - Spring, UG - Underground
°Rounded to the nearest 0.1 mile. Distance measured from the listed resource to SNWA POD No. 54003. 57
dAcre-feet per season
*The reported annual duty is not explicitly documented on the certificate, reserved right, or vested claim, but reported as such by the
NDWR Hydrographic Abstract query.
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1.0 INTRODUCTION

1.1 Remand of Rulings 6164-6167

Nevada State Engineer (NSE) Rulings 6164-6167 granted Southern Nevada Water Authority
(SNWA) groundwater rights in Spring, Cave, Dry Lake, and Delamar valleys (Hydrographic Areas
184, 180, 181, and 182, respectively) (Nevada Division of Water Resources (NDWR), 2012a-d).
These water rights are to be used for the SNWA Clark, Lincoln, and White Pine Counties
Groundwater Development Project (GDP) (SNWA, 2012f).

On December 13, 2013, the Seventh Judicial District Court of the State of Nevada remanded Rulings
6164-6167 on four issues (White Pine County and Consolidated Cases, et. al. v. Nevada Sate
Engineer) (Remand Order). One of the four issues was to “Define standards, thresholds or triggers so
that mitigation of unreasonable effects from pumping of water are neither arbitrary nor capricious in
Spring Valley, Cave Valley, Dry Lake Valley and Delamar Valley”. A second issue was “The
addition of Millard and Juab counties, Utah in the mitigation plan so far as water basins in Utah are
affected by pumping of water from Spring Valley Basin, Nevada” (Seventh Judicial District Court of
the State of Nevada, 2013, at page 23).

This report presents the evidence and scientific rationale for thresholds, triggers, and monitoring,
management, and mitigation actions in the 2017 Delamar, Dry Lake and Cave Valleys (DDC) and
Spring Valley Monitoring, Management, and Mitigation (3M) Plans (SNWA, 2017d and e). In
accordance with the Remand Order, the thresholds, triggers and actions are designed to avoid
unreasonable effects from SNWA GDP pumping to hydrologic and environmental resources in
Nevada and Utah.

The approach and process used to develop the 3M Plans are consistent with the Remand Order and
modern approaches to responsible groundwater development. First, unreasonable effects to
hydrologic and environmental resources are defined. Next, objective thresholds and triggers are
established to determine when management and mitigation actions will be implemented, and
management and mitigation actions are identified to avoid unreasonable effects and comply with
Nevada water law. Finally, a hydrologic monitoring network and hydrologic and environmental
monitoring activities are established to enable effective implementation of the triggers and actions
and support responsible groundwater development.

1.2 Requests to the Nevada State Engineer

SNWA submits the following requests to the NSE:

Section 1.0
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Figure 8-3

Cave Spring, May 2016

Figure 8-4
Cave Spring, October 2016
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i
Figure 8-5
Parker Station, October 2013
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L : - b

Figure 8-8
Silver King Well, October 2016 with water tuck in background (looking west) 63
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Table 8-1
Cave Valley Staged Development Schedule
Stage Incremental Volume (afa) Total Volume (afa) Time Period (Years)
1@ 2,600 2,600 0-5
28 1,300 3,900 5-10
32 1,335 5,235 10-15
4 3,500 8,735 >15

@ To advance to the next stage, SNWA will be required to pump at least 85 percent but not more than 100
percent of the total afa for a minimum of five years. Data from those five years of pumping and updated
numerical groundwater flow modeling results will be submitted to the NSE as part of the DDC 3M Plan annual
report. The NSE will then make a determination as to whether SNWA can proceed to the next development

stage.

66



SNWA_507, p. 9-2

637i050 sseiezs sszizoo 704,775 727i350
‘- |
Butteredsprngs. | | wnv1g1 5 ©3382807114521004
1738 28209, IRR | 53988
RAILROAD J ® ®
VALLEY. |
(NORTHERN Hot II
g PARD Creek ; i (o3} s
0 0
£- Spring ~ CSP '";gs | 3537 180W902M P -3
< QmIplex ‘I D CAV6002X VALLEY <
13341, STK I CAV6002M2
! Lew’is 7397, STK
a “ Well
5936, STK
WHITE 1 (}’ m
RIVER 6638, 57K & Big Mud
VALLEY , & Springs
Silver
King Well Littlefield @y
Spring
& &
p Lo
§ §
- 202 -
172 PATTERSON
GARDEN VALLEY
VALLEY
35773, STK 35774, STK
(] ]
(P380531114534201 (..V03840,5TK
35770,5TK O¥03839, STK
Nye O~
,,,,,,,,,,,, LY T Coyote 577, i
Spring
2 2
© ©
L) = e LD
Q Q
< <
Shrinoc 18756, STK \‘k 327
VALLEY . ok
181M-1 \
8698, STK
569,
181
DRY LAKE
VALLEY
203
PANACA
VALLEY
. 53990 M
a Pagfica ;
27 B3
< 53989 ¥
181W909M
170
PENOYER
VALLEY
TIMPAHUTE TRANSVERSE ZOng
373803115050501(© 209M-1 &K crience
Hiko PAH1010M {033
s Spring @ S
g—_ Hike  373405,115090001 4622, STK S _g—
¥ W V01654, STK e
N Crystal o 53991 Grassy e ¥
Springs ~\ = Spring,
- 5783, STK
o 5782, STK
U 2
2 372639114520901
2 182 53992
< DELAMAR 205
209 o VALLEY LM%:VESW
" PAHRANAGAT = 4620, STK VALLEY o
8 1694 VALLEY e - WASH 8
5= TIKABOO A 11167, STK —r
prd VALLEY 2 182M-1 O(Vmszo, STK )
¥ NORTH o ¥
© ©182W906M
m 209 S07 E62 20AA*1
DEL4003X
Cottonwood 206
5 KANE
Sprin.
pring PAH1011M ey
©
< Alternate Site
Maynard
I y Cw Y\?' % Location for I
3] 1698 2 LA DEL4003X o
< TIKABOO ?;\ COYOTE s
< VALLEY: PG SPRING £
SOUTH P» VRTLE N
\,\(&
o B
Legend Sove T mars Hihads Gevaopad rom

Senior Water Right*

*Permit number and manner of use shown

@ sNwAPointof Diversion  DDC Existing Monitor Well
@ Carbonate Well (Continuously)
@ Volcanic Well (Continuously)

@ Basin Fill Well (Quarterly)
@ Basin Fill/Volcanic Well (Quarterly)
@ Carbonate Well (Quarterly)

@ Volcanic Well (Quarterly)

Planned SNWA Monitor Well
@ Carbonate Well (Continuously)
@ Volcanic Well (Continuously)

DDC Spring Monitoring

Ov Continuous

.0 Biannually

@ Spring USFWs

* Town

~\~ Creek
U.S. Highway
State Route

@ Underground Water Right
O~ Spring Water Right

L:ij County Boundary
C':S Hydrographic Area**

m Analysis Area**

**Hydrographic Area name and number shown

0

1:500,000

1

2 345

Miles

30-m DEM, Sun Angle 45°, Azimuth 315°

30199-X0033 6/8/2017 BP

Figure 9-1

Dry Lake and Delamar Valley GDP PODs, Senior Water Rights, and Hydrologic Monitoring Network

67




SNWA_507, p. 9-16

637i050 659i625 sszizoo 704i775 727i350
i ‘I\ ; @3828071145210{)1
s Butterﬁezlgzsogrulwg; i WRV1012M
RAILROAD ) 4 \I@ @®53988
VALLEY. \
(NORTHERN Hot (B II
s PART) Creek Flag | s3] 8
= Spring cs’” ”;95 | s3087 180W902M 188 LS
g C¥  complex | CAV6002X VALLEY ¢
N
mASKE CAV6002M2
Lewis__ 7397,5TK
| ’
(1)
207 l\ ey
O 5936, STK
A I‘ 6638,STK & Bj. i
RIVER Pig Mud
VALLEY . Springs
Silver
King Well Littlefield @
Spring
wn n
8 S
00 =t = 00
S S
N 202 ¥
172 PATTERSON
GARDEN VALLEY
VALLEY
35773, STK 35774, STK
] |
1380531114534201 /0040 STK
35770, STK
~ V03839, ST
Nye O~
———————————— —— e Coyote ~35771,5Tk
Spring
(=] (=]
3 3
10 = 10
S S
< 208 <
PAHROC 18756, STK \\‘ 2
171 VALLEY e
. 181M-1 \
VALLEY
8698, STK
181
DRY LAKE
VALLEY
203
PANACA
VALLEY
. & xS
g—- % ! 53990 Pagfica -g_
< 53989 <
181W909M
170
PENOYER
VALLEY
373803115050501 D
209M-1 * Caliente
PAH1010M {938
S © 3
= Hikg (':3373405 115090001 o Tk b o
e W V01654, STK CLOVER e
¥ Crystal ® 33991 wGr'a’s'sy VALLEY M
Springs = @Ksm [ Spring,
< 5783, STK
Qc
v 2
2 372639114520901
a2 182 @ 53992
< DELAMAR 205
209 o VALLEY I%)E:vggw
- PAHRANAGAT =< Oi620, STK VALLEY 0
g 169A VALLEY Alhiad - R WASH ?1
I - £ y 1
e v 2 182M-1 OV/ V01520, 5T ]
< (o] <
NORTH
© ©182W906M
m 209 S07 E62 20AA*1
DEL4003X
Cottonwood 206
KANE
PAH1011M ' 4k
©
Alternate Site
Maynard
§ y 2 o Location for §
0 - 1698 COYOTE DEL4003X =
= TIKABOO SPRING ¥
hE VALLEY VALLEY N
SOUTH
Legend o 1N meters e Sovaopod o
. . . . . . 0-m DEM, Sun Angle 45°, Azimuth 315°.
@ SNWAPointof Diversion  DDC Existing Monitor Well Planned SNWA Monitor Well * Town N
A-A' Profile Line @ Carbonate Well (Continuously) @ Carbonate Well (Continuously) Creek
Senior Water Right* @ Volcanic Well (Continuously) (® Volcanic Well (Continuously) U.S. Highway v ¢
M Underground Water Right (© Basin Fill Well (Quarterly) DDC Spring Monitoring St-at-e Route S
O~ Spring Water Right @ Basin Fill/Volcanic Well (Quarterly) C}? Continuous L—fj County Boundary 1:500,000
@ Carbonate Well (Quarterly) .0 Biannually 6{; Hydrographic Area® 012345
@ Volcanic Well (Quarterly) .v Spring USFWS m Analysis Area*
*Permit number and manner of use shown nalysis Area Miles
**Hydrographic Area name and number shown 30271-X0033 6/8/2017 BP

Geologic and Monitor Well Profile Location

Figure 9-3 68



SNWA_507, p. 9-17

A NORTH PAHROC RANGE A'
HIKO RANGE DRY LAKE VALLEY
Southwest Northeast
SIXMILE FLAT BURNT
7,000 7,000
= SPRINGS —
~
S S RANGE
2 §8 5 L s& 5 &
S 5,500 NI BN > S o LS 5,500
= = ) O X RSES NS RN R o =
z5 § 5 §&5 & S 5
& ® 2 o T RS oo
£0 L :
c g RS
S35 EST. . V 4,302
o5 4000 3843'V WD1,000' ¥ 3743 ¥ 3,89 EST. EST. 4,000
e WD 1,143' T WD 1,120' WD 1,615' WD1,500' WD1,260' WD 1,500'
S Mitigation Sentinel
= Trigger For . Point Point
Monitor
North well of of
2,500} Pahranagat Diversion Diversion 2,500
Valley
WD = Well completion depth (ft bgs)
1,000] Note: Wells are projected to profile line with projection distance shown in parenthisis. (3.5 miles) = well projection distance 1,000
| I | I | I | I | I | I |
5 10 15 Distance (Miles) 20 25 30
. . 1 1:180,000
Monitor Well Profile A- A
A Al
Southwest Numerous Mapped Faults Northeast
I | BURNT
o NORTH PAHROC RANGE SPRINGS 0200
= HIKO RANGE SIXMILE FLAT DRY LAKE VALLEY RANGE
£ _ SOu_QTa_ o o T Qra .
| QTa o P — -— = = Tv V U ] z— e
o QTa p————— /
£ Vel g, ™ — e L - \bol/ — ara R
- Sea| pg M - /7 “ / Sea
O Level o —— w Level
]
= s W , \ p—
@ €c
2 el ey, = N\ A
-10,000 opfs £AEs. Sees A/T pes €pes p€s \_ €p€s €p€s pe pe | 10,000
. . v
Source: SNWA, 2011¢ GQO'OQIC Profile A - A 1:180,000
Legend Explanation of Geologic Units Faults
‘ ’ Well QTa Quaternary and Tertiary basin-fill deposits Dg Upper and Middle Devonian Guilmette Formation €p€s Middle Cambrian to Late Proterozoic sedimentary rocks Normal Fault Wy
; ; iluri ici f i Late to Early Proterozoic metamorphosed and _ Strike-Slip and o s
v Groundwater Tv  Tertiary volcanic ash-flows, flows and ash-fall tuffs SOu Silurian and Upper Ordovician dolomite, undivided crystalline Precambrian basement rocks 1 Obnlitfue—gli?)nFault Vit
i ) ) ) ) Middle and Lower Ordovici ly Eurek _ ih
Elevation (ft amsl) Tsi1 | Tertiary fluvial and lacustrine sediments Ol Q:.laﬂiita:an;r\rlsPorgcc))r\:ilglgnc;ur;wty ureka Detachment Fault DsZLLLAEKVE
DS Devonian and Silurian sedimentary rocks, undivided €c Cambrian carbonate sedimentary rocks, undivided === Quaternary A -
- Normal Fault PAHRABAGAT Sy
VALLEY
30270-X0033 5/31/2017 BP

Figure 9-4
Geologic and Monitor Well Profile - Dry Lake PODs to Hiko Spring

69



SNWA_507, p. 9-18

WATER LEVEL (ft bgs)

WELL 209M-1
1,195 3,902
1,196 3,901
1,197 3,900
1,198 3,899
]
£
<
E
1,199 3,898 =z
<]
<
>
1,200 3,897 o
w
-
w
1,201 [ e e 1 i 3896 o
o
=
s
1,202 3,895
1,203 3,894
1,204 | | [] Periodic Water-Level Data Pahranagat Valley 3,893
— Continuous Water-Level Data (Mean-Daily Values) Carbonate Aquifer
—— SALR Lower Control Limit (99.7%) Reference Elevation: 5,097 ft ams|
- = Projected SALR Lower Control Limit (99.7%) Well Depth: 1,616 ft bgs
1,205 3,892
g & &8 g g £ g g2 & g g £ g g & § § &8
= = = = = = = = = = = = = = = = = =
= = = = = = = = = = = = = = = = = =

Figure 9-5 70
Monitor Well 209M-1 - Trigger




SNWA_507, p. 9-24

WATER LEVEL (ft bgs)

DEAN TURLEY WELL - 209 S07 E62 20AA 1

595 3,487
596 3,486
597 3,485
598 3,484 _
]
E
<
£
599 3,483 =
<]
>3
5
600 BOqoon g o o0& 3482 U
] [mp 0O X z
e B ogopgo @
w
>
_____________________________ w
601 3,481 <
4
w
<
602 3,480 s
603 3,479
604 Pahranagat Valley 3,478
[ Periodic Water-Level Data Basin-Fill/Volcanic Aquifer
—— SALR Lower Control Limit (99.7%) Reference Elevation: 4,082 ft amsl|
- = Projected SALR Lower Control Limit (99.7%) Well Depth: 695 ft bgs
605 3,477
© ~ © =) =) - o © < 0 © ~ © ) o
= = = = = = = = = = = = = = o
= = = = = = = = = = = = = = =
= = = = = = = = = = = = = = -

209 SO7 E62 20AA1- Trigger




SNWA_507, p. 9-26

624,000 660,000 696,000 732,000
i i , i i
|
8 ! 180 <
g | CAVE 0 g
10— 207 i VALLEY = o
N 1738 WHITE | VALLEY N
N RAILROAD RIVER | ¥
VALLEY VALLEY 1
(NORTHERN |
PART) I
|
I
I‘ 201
| SPRING
i VALLEY
|
I
l
s l <
S =3
S \ S
S = | -
N I
o 172 ‘ 202 N
N GARDEN i PATTERSON -
VALLEY Nye: /RS Bl S, e VALLEY
pERaa, Lincoln
181
DRY LAKE
VALLEY
171
COAL
VALLEY
s
] vl g
S S
L) o= p— L)
* 203 ®
< PANACA <
VALLEY
170
PENOYER
VALLEY
Hiko Spring
Key ©373803115050501
Pittman
WMA @ PAH1010M
Pond & kS
Nesbitt CLAVER
i VALLEY
3 Lake Crystal Springs 182 S
il 3 DELAMAR R=
b Ash Springs VALLEY 2
< <
Pahranagat Creek
169A
TIKABOO
] PAHquoIgAGAT ) Pahranagat NWR
Var % Upper Lake
158A
EMIGRANT
VALLEY 205
(GROOM LOWER
=4 LAKE MEADOW S
S VALLEY) VALLEY 221 =3
10 = 206 WASH TULE _
= KANE DESERT =
< SPRINGS <
VALLEY.
Grid based on UTM projection, NAD 1983,
Zone 11N meters. Hillshade developed from
0-m DEM, Sun Angle 45°, Azimuth 315°.
N I
Legend —
Habitat @  Environmental Site Groundwater W Fe Hl
Discharge Area \77{ u—
Mesic SNWA Planned Carbonate . A )1
®  Monitor Well (Continuously) Hydrographic Area* S N
Shrubland - - — A
© SNWA Existing Basin Fill L J County Boundary 1:900.000
“ Lake (Reservoir) Monitor Well (Quarterly) — ’
: 0 5 10
“ Agriculture Analysis Area
Miles
*Hydrographic Area name and number shown. 30385-X0033 6/7/2017 BP

Figure 9-7

72
Habitats in Dry Lake, Delamar, and Pahranagat Valleys Groundwater Discharge Areas



	DEMOS (UNDERGROUND).pdf
	Technical Analysis Report Supporting the Spring Valley and Delamar, Dry Lake, and Cave Valleys, Nevada, 3M Plans
	Contents
	Figures
	Tables
	Acronyms
	Abbreviations
	1.0 Introduction
	1.1 Remand of Rulings 6164-6167
	1.2 Requests to the Nevada State Engineer
	1.3 Report Organization and Contents

	2.0 Senior Water Right Protection, Environmental Soundness, and Unreasonable Effects
	2.1 Senior Water Right Protection and Environmental Soundness
	2.2 Unreasonable Effects

	3.0 Conceptual Approach to Establish Thresholds, Triggers, and Monitoring, Management, and Mitigation Actions
	3.1 Systematic Process for Establishing Thresholds, Triggers, and 3M Actions
	3.1.1 Thresholds
	3.1.2 Triggers
	3.1.3 Actions
	3.1.4 Monitoring and Adaptive Management
	3.1.5 Trigger Approaches Applied in other Groundwater Management Programs

	3.2 Approach to Avoid or Eliminate Conflicts with Senior Water Rights
	3.2.1 Investigation Triggers
	3.2.2 Investigation Methodology
	3.2.3 Management Actions and Tools
	3.2.3.1 Management Actions
	3.2.3.2 Use of Predictive Tools

	3.2.4 Management Actions Regarding SNWA GDP Pumping Operations
	3.2.5 Senior Water Right Groundwater Management Categories
	3.2.6 Mitigation Triggers for Senior Water Rights
	3.2.6.1 Senior Underground Water Right Mitigation Trigger
	3.2.6.2 Senior Spring and Stream Water Right Mitigation Trigger

	3.2.7 Water Resource Assessment
	3.2.7.1 Underground Water Rights
	3.2.7.2 Spring and Stream Water Rights

	3.2.8 Mitigation Actions for Senior Water Rights

	3.3 Approach to Avoid Unreasonable Effects to Environmental Resources

	4.0 Analysis Area Delineation and Hydrologic and Environmental Resources Identification
	4.1 Analysis Area
	4.2 Hydrologic and Environmental Resources
	4.2.1 Criteria for Including Hydrologic and Environmental Resources in the Analysis
	4.2.2 Compilation of Hydrologic and Environmental Resources


	5.0 Environmental Resources in the Analysis Area
	5.1 Delineation of Habitats and Identification of Local Environmental Sites
	5.2 Descriptions of Habitat Types and Identification of Associated Wildlife
	5.3 Federally Listed and Other Special Status Species Designations

	6.0 Triggers, Management and Mitigation: Spring Valley (Hydrographic Area 184)
	6.1 Introduction
	6.2 Hydrologic Monitoring and Senior Water Rights
	6.2.1 Senior Water Rights in Management Block 1
	6.2.2 Senior Water Rights in Management Block 2
	6.2.3 Senior Water Rights in Management Block 3
	6.2.4 Senior Water Rights in Management Block 4
	6.2.5 Senior Water Rights in Management Block 5

	6.3 Environmental Resources
	6.3.1 Federally Listed Species
	6.3.1.1 Overview
	6.3.1.2 Pahrump Poolfish Habitat Needs and Population Dynamics
	6.3.1.3 Pahrump Poolfish Population and Habitat at Shoshone Ponds
	6.3.1.4 Hydrogeology and Water Rights
	6.3.1.5 Monitoring, Management, and Mitigation

	6.3.2 Mesic Habitat and Native Aquatic-Dependent Special Status Animal Species
	6.3.2.1 Overview
	6.3.2.2 Monitoring, Management, and Mitigation

	6.3.3 Shrubland Habitat
	6.3.3.1 Overview
	6.3.3.2 Remote Sensing Analysis
	6.3.3.3 Ground Vegetation Transects
	6.3.3.4 Monitoring, Management, and Mitigation

	6.3.4 Terrestrial Woodland Habitat
	6.3.4.1 Overview
	6.3.4.2 Remote Sensing Analysis
	6.3.4.3 Monitoring, Management, and Mitigation



	7.0 Triggers, Management and Mitigation: Northern Hamlin and Southern Snake Valleys (Hydrographic Areas 196 and 195)
	7.1 Introduction
	7.2 Hydrologic Monitoring and Senior Water Rights
	7.2.1 Hydrologic Monitoring
	7.2.2 Senior Water Rights
	7.2.3 Monitoring, Management, and Mitigation

	7.3 Environmental Resources

	8.0 Triggers, Management and Mitigation: Cave and Southern White River Valleys (Hydrographic Areas 180 and 207)
	8.1 Introduction
	8.2 Hydrologic Monitoring and Senior Water Rights
	8.2.1 Hydrologic Monitoring
	8.2.2 Cave Valley
	8.2.3 Southern White River Valley

	8.3 Environmental Resources
	8.3.1 Cave Valley
	8.3.2 Southern White River Valley


	9.0 Triggers, Management and Mitigation: Dry Lake, Delamar, and Pahranagat Valleys (Hydrographic Areas 181, 182 and 209)
	9.1 Introduction
	9.2 Hydrologic Monitoring and Senior Water Rights
	9.2.1 Hydrologic Monitoring
	9.2.2 Dry Lake Valley
	9.2.3 Delamar Valley
	9.2.4 Pahranagat Valley

	9.3 Environmental Resources

	10.0 Monitoring Program and Reporting Requirements
	10.1 Hydrologic Monitoring Program
	10.1.1 Background
	10.1.2 Hydrologic Baseline Monitoring

	10.2 Spring Valley Hydrologic Monitoring Program
	10.2.1 Additional Proposed Spring Valley 3M Plan Monitoring
	10.2.2 Spring Valley 3M Plan Monitoring Network
	10.2.2.1 Well, Spring, and Stream Monitoring Network
	10.2.2.2 Synoptic Discharge Study of Big Springs-Lake Creek
	10.2.2.3 Baseline Water Chemistry
	10.2.2.4 Precipitation Monitoring
	10.2.2.5 Numerical Groundwater Flow Modeling

	10.2.3 Supplemental Spring Valley Hydrologic Monitoring (not part of the 3M Plan)

	10.3 DDC Hydrologic Monitoring Program
	10.3.1 DDC Well and Spring Monitoring Network
	10.3.2 Baseline Water Chemistry
	10.3.3 Precipitation Monitoring
	10.3.4 Numerical Groundwater Flow Modeling

	10.4 Environmental Monitoring
	10.4.1 Spring Valley Environmental Monitoring Program
	10.4.1.1 Spring Valley
	10.4.1.2 Northern Hamlin and Southern Snake Valleys

	10.4.2 DDC Environmental Monitoring Program

	10.5 SNWA Reporting Commitments
	10.5.1 Monitoring Data and Operation Plans
	10.5.2 Trigger Activation, Investigations, and Management and Mitigation Actions

	10.6 Other Compliance Processes

	11.0 References
	Appendix A
	A.1.0 Hydrologic Data and Statistical Methods for Establishing Triggers for Senior Water Rights
	A.1.1 Baseline Data
	A.1.2 Triggers
	A.1.3 Seasonally Adjusted Linear Regression Method
	A.1.4 Case Examples
	B.0.1 Well Driller’s Reports for Senior Water Rights
	B.0.2 Well Driller’s Reports for Domestic Wells


	Appendix B
	Appendix C
	Appendix D
	D.1.0 Remote Sensing for Shrublands
	D.1.1 Delineation of Shrubland Polygons and Plots
	D.1.1.1 Shrubland Habitat and Remote Sensing Polygons
	D.1.1.2 Remote Sensing Plots

	D.1.2 Remote Sensing Analysis
	D.1.2.1 Remote Sensing Using Landsat Imagery and NDVI
	D.1.2.2 NDVI and Weather Data Generation
	D.1.2.3 NDVI and Weather Zonal Statistics

	D.1.3 Statistical Analysis

	D.2.0 Remote Sensing for Terrestrial Woodlands
	D.2.1 Delineation of Spring Valley Terrestrial Woodlands
	D.2.2 Remote Sensing Analysis
	D.2.2.1 Remote Sensing Using NAIP Imagery and NDVI
	D.2.2.2 Baseline Percent Range in Cover
	D.2.2.3 Tree Ground Monitoring Plots



	Appendix E
	Appendix F
	F.1.0 Introduction
	F.1.1 Site Assessments




	DEMOS (UNDERGROUND).pdf
	Technical Analysis Report Supporting the Spring Valley and Delamar, Dry Lake, and Cave Valleys, Nevada, 3M Plans
	Contents
	Figures
	Tables
	Acronyms
	Abbreviations
	1.0 Introduction
	1.1 Remand of Rulings 6164-6167
	1.2 Requests to the Nevada State Engineer
	1.3 Report Organization and Contents

	2.0 Senior Water Right Protection, Environmental Soundness, and Unreasonable Effects
	2.1 Senior Water Right Protection and Environmental Soundness
	2.2 Unreasonable Effects

	3.0 Conceptual Approach to Establish Thresholds, Triggers, and Monitoring, Management, and Mitigation Actions
	3.1 Systematic Process for Establishing Thresholds, Triggers, and 3M Actions
	3.1.1 Thresholds
	3.1.2 Triggers
	3.1.3 Actions
	3.1.4 Monitoring and Adaptive Management
	3.1.5 Trigger Approaches Applied in other Groundwater Management Programs

	3.2 Approach to Avoid or Eliminate Conflicts with Senior Water Rights
	3.2.1 Investigation Triggers
	3.2.2 Investigation Methodology
	3.2.3 Management Actions and Tools
	3.2.3.1 Management Actions
	3.2.3.2 Use of Predictive Tools

	3.2.4 Management Actions Regarding SNWA GDP Pumping Operations
	3.2.5 Senior Water Right Groundwater Management Categories
	3.2.6 Mitigation Triggers for Senior Water Rights
	3.2.6.1 Senior Underground Water Right Mitigation Trigger
	3.2.6.2 Senior Spring and Stream Water Right Mitigation Trigger

	3.2.7 Water Resource Assessment
	3.2.7.1 Underground Water Rights
	3.2.7.2 Spring and Stream Water Rights

	3.2.8 Mitigation Actions for Senior Water Rights

	3.3 Approach to Avoid Unreasonable Effects to Environmental Resources

	4.0 Analysis Area Delineation and Hydrologic and Environmental Resources Identification
	4.1 Analysis Area
	4.2 Hydrologic and Environmental Resources
	4.2.1 Criteria for Including Hydrologic and Environmental Resources in the Analysis
	4.2.2 Compilation of Hydrologic and Environmental Resources


	5.0 Environmental Resources in the Analysis Area
	5.1 Delineation of Habitats and Identification of Local Environmental Sites
	5.2 Descriptions of Habitat Types and Identification of Associated Wildlife
	5.3 Federally Listed and Other Special Status Species Designations

	6.0 Triggers, Management and Mitigation: Spring Valley (Hydrographic Area 184)
	6.1 Introduction
	6.2 Hydrologic Monitoring and Senior Water Rights
	6.2.1 Senior Water Rights in Management Block 1
	6.2.2 Senior Water Rights in Management Block 2
	6.2.3 Senior Water Rights in Management Block 3
	6.2.4 Senior Water Rights in Management Block 4
	6.2.5 Senior Water Rights in Management Block 5

	6.3 Environmental Resources
	6.3.1 Federally Listed Species
	6.3.1.1 Overview
	6.3.1.2 Pahrump Poolfish Habitat Needs and Population Dynamics
	6.3.1.3 Pahrump Poolfish Population and Habitat at Shoshone Ponds
	6.3.1.4 Hydrogeology and Water Rights
	6.3.1.5 Monitoring, Management, and Mitigation

	6.3.2 Mesic Habitat and Native Aquatic-Dependent Special Status Animal Species
	6.3.2.1 Overview
	6.3.2.2 Monitoring, Management, and Mitigation

	6.3.3 Shrubland Habitat
	6.3.3.1 Overview
	6.3.3.2 Remote Sensing Analysis
	6.3.3.3 Ground Vegetation Transects
	6.3.3.4 Monitoring, Management, and Mitigation

	6.3.4 Terrestrial Woodland Habitat
	6.3.4.1 Overview
	6.3.4.2 Remote Sensing Analysis
	6.3.4.3 Monitoring, Management, and Mitigation



	7.0 Triggers, Management and Mitigation: Northern Hamlin and Southern Snake Valleys (Hydrographic Areas 196 and 195)
	7.1 Introduction
	7.2 Hydrologic Monitoring and Senior Water Rights
	7.2.1 Hydrologic Monitoring
	7.2.2 Senior Water Rights
	7.2.3 Monitoring, Management, and Mitigation

	7.3 Environmental Resources

	8.0 Triggers, Management and Mitigation: Cave and Southern White River Valleys (Hydrographic Areas 180 and 207)
	8.1 Introduction
	8.2 Hydrologic Monitoring and Senior Water Rights
	8.2.1 Hydrologic Monitoring
	8.2.2 Cave Valley
	8.2.3 Southern White River Valley

	8.3 Environmental Resources
	8.3.1 Cave Valley
	8.3.2 Southern White River Valley


	9.0 Triggers, Management and Mitigation: Dry Lake, Delamar, and Pahranagat Valleys (Hydrographic Areas 181, 182 and 209)
	9.1 Introduction
	9.2 Hydrologic Monitoring and Senior Water Rights
	9.2.1 Hydrologic Monitoring
	9.2.2 Dry Lake Valley
	9.2.3 Delamar Valley
	9.2.4 Pahranagat Valley

	9.3 Environmental Resources

	10.0 Monitoring Program and Reporting Requirements
	10.1 Hydrologic Monitoring Program
	10.1.1 Background
	10.1.2 Hydrologic Baseline Monitoring

	10.2 Spring Valley Hydrologic Monitoring Program
	10.2.1 Additional Proposed Spring Valley 3M Plan Monitoring
	10.2.2 Spring Valley 3M Plan Monitoring Network
	10.2.2.1 Well, Spring, and Stream Monitoring Network
	10.2.2.2 Synoptic Discharge Study of Big Springs-Lake Creek
	10.2.2.3 Baseline Water Chemistry
	10.2.2.4 Precipitation Monitoring
	10.2.2.5 Numerical Groundwater Flow Modeling

	10.2.3 Supplemental Spring Valley Hydrologic Monitoring (not part of the 3M Plan)

	10.3 DDC Hydrologic Monitoring Program
	10.3.1 DDC Well and Spring Monitoring Network
	10.3.2 Baseline Water Chemistry
	10.3.3 Precipitation Monitoring
	10.3.4 Numerical Groundwater Flow Modeling

	10.4 Environmental Monitoring
	10.4.1 Spring Valley Environmental Monitoring Program
	10.4.1.1 Spring Valley
	10.4.1.2 Northern Hamlin and Southern Snake Valleys

	10.4.2 DDC Environmental Monitoring Program

	10.5 SNWA Reporting Commitments
	10.5.1 Monitoring Data and Operation Plans
	10.5.2 Trigger Activation, Investigations, and Management and Mitigation Actions

	10.6 Other Compliance Processes

	11.0 References
	Appendix A
	A.1.0 Hydrologic Data and Statistical Methods for Establishing Triggers for Senior Water Rights
	A.1.1 Baseline Data
	A.1.2 Triggers
	A.1.3 Seasonally Adjusted Linear Regression Method
	A.1.4 Case Examples
	B.0.1 Well Driller’s Reports for Senior Water Rights
	B.0.2 Well Driller’s Reports for Domestic Wells


	Appendix B
	Appendix C
	Appendix D
	D.1.0 Remote Sensing for Shrublands
	D.1.1 Delineation of Shrubland Polygons and Plots
	D.1.1.1 Shrubland Habitat and Remote Sensing Polygons
	D.1.1.2 Remote Sensing Plots

	D.1.2 Remote Sensing Analysis
	D.1.2.1 Remote Sensing Using Landsat Imagery and NDVI
	D.1.2.2 NDVI and Weather Data Generation
	D.1.2.3 NDVI and Weather Zonal Statistics

	D.1.3 Statistical Analysis

	D.2.0 Remote Sensing for Terrestrial Woodlands
	D.2.1 Delineation of Spring Valley Terrestrial Woodlands
	D.2.2 Remote Sensing Analysis
	D.2.2.1 Remote Sensing Using NAIP Imagery and NDVI
	D.2.2.2 Baseline Percent Range in Cover
	D.2.2.3 Tree Ground Monitoring Plots



	Appendix E
	Appendix F
	F.1.0 Introduction
	F.1.1 Site Assessments




	DEMOS (SPRINGS).pdf
	Technical Analysis Report Supporting the Spring Valley and Delamar, Dry Lake, and Cave Valleys, Nevada, 3M Plans
	Contents
	Figures
	Tables
	Acronyms
	Abbreviations
	1.0 Introduction
	1.1 Remand of Rulings 6164-6167
	1.2 Requests to the Nevada State Engineer
	1.3 Report Organization and Contents

	2.0 Senior Water Right Protection, Environmental Soundness, and Unreasonable Effects
	2.1 Senior Water Right Protection and Environmental Soundness
	2.2 Unreasonable Effects

	3.0 Conceptual Approach to Establish Thresholds, Triggers, and Monitoring, Management, and Mitigation Actions
	3.1 Systematic Process for Establishing Thresholds, Triggers, and 3M Actions
	3.1.1 Thresholds
	3.1.2 Triggers
	3.1.3 Actions
	3.1.4 Monitoring and Adaptive Management
	3.1.5 Trigger Approaches Applied in other Groundwater Management Programs

	3.2 Approach to Avoid or Eliminate Conflicts with Senior Water Rights
	3.2.1 Investigation Triggers
	3.2.2 Investigation Methodology
	3.2.3 Management Actions and Tools
	3.2.3.1 Management Actions
	3.2.3.2 Use of Predictive Tools

	3.2.4 Management Actions Regarding SNWA GDP Pumping Operations
	3.2.5 Senior Water Right Groundwater Management Categories
	3.2.6 Mitigation Triggers for Senior Water Rights
	3.2.6.1 Senior Underground Water Right Mitigation Trigger
	3.2.6.2 Senior Spring and Stream Water Right Mitigation Trigger

	3.2.7 Water Resource Assessment
	3.2.7.1 Underground Water Rights
	3.2.7.2 Spring and Stream Water Rights

	3.2.8 Mitigation Actions for Senior Water Rights

	3.3 Approach to Avoid Unreasonable Effects to Environmental Resources

	4.0 Analysis Area Delineation and Hydrologic and Environmental Resources Identification
	4.1 Analysis Area
	4.2 Hydrologic and Environmental Resources
	4.2.1 Criteria for Including Hydrologic and Environmental Resources in the Analysis
	4.2.2 Compilation of Hydrologic and Environmental Resources


	5.0 Environmental Resources in the Analysis Area
	5.1 Delineation of Habitats and Identification of Local Environmental Sites
	5.2 Descriptions of Habitat Types and Identification of Associated Wildlife
	5.3 Federally Listed and Other Special Status Species Designations

	6.0 Triggers, Management and Mitigation: Spring Valley (Hydrographic Area 184)
	6.1 Introduction
	6.2 Hydrologic Monitoring and Senior Water Rights
	6.2.1 Senior Water Rights in Management Block 1
	6.2.2 Senior Water Rights in Management Block 2
	6.2.3 Senior Water Rights in Management Block 3
	6.2.4 Senior Water Rights in Management Block 4
	6.2.5 Senior Water Rights in Management Block 5

	6.3 Environmental Resources
	6.3.1 Federally Listed Species
	6.3.1.1 Overview
	6.3.1.2 Pahrump Poolfish Habitat Needs and Population Dynamics
	6.3.1.3 Pahrump Poolfish Population and Habitat at Shoshone Ponds
	6.3.1.4 Hydrogeology and Water Rights
	6.3.1.5 Monitoring, Management, and Mitigation

	6.3.2 Mesic Habitat and Native Aquatic-Dependent Special Status Animal Species
	6.3.2.1 Overview
	6.3.2.2 Monitoring, Management, and Mitigation

	6.3.3 Shrubland Habitat
	6.3.3.1 Overview
	6.3.3.2 Remote Sensing Analysis
	6.3.3.3 Ground Vegetation Transects
	6.3.3.4 Monitoring, Management, and Mitigation

	6.3.4 Terrestrial Woodland Habitat
	6.3.4.1 Overview
	6.3.4.2 Remote Sensing Analysis
	6.3.4.3 Monitoring, Management, and Mitigation



	7.0 Triggers, Management and Mitigation: Northern Hamlin and Southern Snake Valleys (Hydrographic Areas 196 and 195)
	7.1 Introduction
	7.2 Hydrologic Monitoring and Senior Water Rights
	7.2.1 Hydrologic Monitoring
	7.2.2 Senior Water Rights
	7.2.3 Monitoring, Management, and Mitigation

	7.3 Environmental Resources

	8.0 Triggers, Management and Mitigation: Cave and Southern White River Valleys (Hydrographic Areas 180 and 207)
	8.1 Introduction
	8.2 Hydrologic Monitoring and Senior Water Rights
	8.2.1 Hydrologic Monitoring
	8.2.2 Cave Valley
	8.2.3 Southern White River Valley

	8.3 Environmental Resources
	8.3.1 Cave Valley
	8.3.2 Southern White River Valley


	9.0 Triggers, Management and Mitigation: Dry Lake, Delamar, and Pahranagat Valleys (Hydrographic Areas 181, 182 and 209)
	9.1 Introduction
	9.2 Hydrologic Monitoring and Senior Water Rights
	9.2.1 Hydrologic Monitoring
	9.2.2 Dry Lake Valley
	9.2.3 Delamar Valley
	9.2.4 Pahranagat Valley

	9.3 Environmental Resources

	10.0 Monitoring Program and Reporting Requirements
	10.1 Hydrologic Monitoring Program
	10.1.1 Background
	10.1.2 Hydrologic Baseline Monitoring

	10.2 Spring Valley Hydrologic Monitoring Program
	10.2.1 Additional Proposed Spring Valley 3M Plan Monitoring
	10.2.2 Spring Valley 3M Plan Monitoring Network
	10.2.2.1 Well, Spring, and Stream Monitoring Network
	10.2.2.2 Synoptic Discharge Study of Big Springs-Lake Creek
	10.2.2.3 Baseline Water Chemistry
	10.2.2.4 Precipitation Monitoring
	10.2.2.5 Numerical Groundwater Flow Modeling

	10.2.3 Supplemental Spring Valley Hydrologic Monitoring (not part of the 3M Plan)

	10.3 DDC Hydrologic Monitoring Program
	10.3.1 DDC Well and Spring Monitoring Network
	10.3.2 Baseline Water Chemistry
	10.3.3 Precipitation Monitoring
	10.3.4 Numerical Groundwater Flow Modeling

	10.4 Environmental Monitoring
	10.4.1 Spring Valley Environmental Monitoring Program
	10.4.1.1 Spring Valley
	10.4.1.2 Northern Hamlin and Southern Snake Valleys

	10.4.2 DDC Environmental Monitoring Program

	10.5 SNWA Reporting Commitments
	10.5.1 Monitoring Data and Operation Plans
	10.5.2 Trigger Activation, Investigations, and Management and Mitigation Actions

	10.6 Other Compliance Processes

	11.0 References
	Appendix A
	A.1.0 Hydrologic Data and Statistical Methods for Establishing Triggers for Senior Water Rights
	A.1.1 Baseline Data
	A.1.2 Triggers
	A.1.3 Seasonally Adjusted Linear Regression Method
	A.1.4 Case Examples
	B.0.1 Well Driller’s Reports for Senior Water Rights
	B.0.2 Well Driller’s Reports for Domestic Wells


	Appendix B
	Appendix C
	Appendix D
	D.1.0 Remote Sensing for Shrublands
	D.1.1 Delineation of Shrubland Polygons and Plots
	D.1.1.1 Shrubland Habitat and Remote Sensing Polygons
	D.1.1.2 Remote Sensing Plots

	D.1.2 Remote Sensing Analysis
	D.1.2.1 Remote Sensing Using Landsat Imagery and NDVI
	D.1.2.2 NDVI and Weather Data Generation
	D.1.2.3 NDVI and Weather Zonal Statistics

	D.1.3 Statistical Analysis

	D.2.0 Remote Sensing for Terrestrial Woodlands
	D.2.1 Delineation of Spring Valley Terrestrial Woodlands
	D.2.2 Remote Sensing Analysis
	D.2.2.1 Remote Sensing Using NAIP Imagery and NDVI
	D.2.2.2 Baseline Percent Range in Cover
	D.2.2.3 Tree Ground Monitoring Plots



	Appendix E
	Appendix F
	F.1.0 Introduction
	F.1.1 Site Assessments




	Blank Page



