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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).1 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.
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Section 3.0 3-3

Figure 3-1
Threshold, Trigger, and Monitoring, Management, and Mitigation Approach
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Section 4.04-2

Figure 4-1 
Analysis Area with Flow Systems

!!2

!!2

!!2
!!2

!!2

!!2

!!2

!!2
!!2

!!2

!!2

!!2

!!2

!!2
!!2

!!2
!!2!!2!!2

!!2!
!2

!!2

!!2

!!2

!!2

:;

:;

:;

:;:;

176
RUBY

VALLEY

53
PINE

VALLEY

179
STEPTOE
VALLEY

178B
BUTTE

VALLEY
(SOUTHERN

PART)

253
DEEP

CREEK
VALLEY

153
DIAMOND
VALLEY 175

LONG
VALLEY

258
FISH

SPRINGS
FLAT

287
SEVIER
DESERT

185
TIPPETT
VALLEY

154
NEWARK
VALLEY

139
KOBEH
VALLEY

257
TULE

VALLEY174
JAKES

VALLEY

151
ANTELOPE

VALLEY

155A
LITTLE
SMOKY
VALLEY

(NORTHERN
PART)

173B
RAILROAD

VALLEY
(NORTHERN

PART)

150
LITTLE
FISH
LAKE

VALLEY

256
WAH WAH
VALLEY

156
HOT CREEK

VALLEY

284
MILFORD

AREA

183
LAKE

VALLEY
255

PINE
VALLEY

201
SPRING
VALLEY

172
GARDEN
VALLEY

280
BERYL-ENTERPRISE

AREA

202
PATTERSON

VALLEY

171
COAL

VALLEY 281
CEDAR

CITY
VALLEY

173A
RAILROAD

VALLEY
(SOUTHERN

PART)
170

PENOYER
VALLEY

198
DRY

VALLEY

203
PANACA
VALLEY

147
GOLD
FLAT

157
KAWICH
VALLEY

169A
TIKABOO
VALLEY
NORTH

204
CLOVER
VALLEY

205
LOWER

MEADOW
VALLEY
WASH

222A
UPPER
VIRGIN
RIVER

VALLEY

222
VIRGIN
RIVER

VALLEY

158A
EMIGRANT

VALLEY
(GROOM

LAKE
VALLEY) 221

TULE
DESERT227B

FORTYMILE
CANYON

159
YUCCA
FLAT

155C
LITTLE 
SMOKY 
VALLEY 

(SOUTHERN 
PART)

206
KANE

SPRINGS
VALLEY210

COYOTE
SPRING
VALLEY

169B
TIKABOO
VALLEY
SOUTH

208
PAHROC
VALLEY

184184
SPRINGSPRING
VALLEYVALLEY

207207
WHITEWHITE
RIVERRIVER

VALLEYVALLEY

180180
CAVECAVE

VALLEYVALLEY

181181
DRY LAKEDRY LAKE

VALLEYVALLEY

209209
PAHRANAGATPAHRANAGAT
VALLEYVALLEY

195195
SNAKESNAKE
VALLEYVALLEY

196196
HAMLINHAMLIN
VALLEYVALLEY

182182
DELAMARDELAMAR
VALLEYVALLEY

Tooele
Juab

Eu
re

ka
W

hi
te

P
in

e

White PineNye

Juab
Millard

Millard
Beaver

Nye
Lincoln

Beaver
Iron

Iron
Washington

U
TA

H
N

EV
A

D
A

UTAH
ARIZONA

Ash Springs

Crystal Springs

Hiko Spring

Flag Springs
Sunnyside Creek

Big Springs Creek/Lake Creek

Butter field Springs

570,000 660,000 750,000 840,000

4,
12

0,
00

0

4,
12

0,
00

0

4,
19

8,
00

0

4,
19

8,
00

0

4,
27

6,
00

0

4,
27

6,
00

0

4,
35

4,
00

0

4,
35

4,
00

0

4,
43

2,
00

0

4,
43

2,
00

0

.
0 10 20

Miles
30313-X0033 6/7/2017 BP

^Only sites discussed in text shown.
*Hydrographic Area name and number shown.

Legend
:; Environmental Site^

Creek

Groundwater Flow System
Great Salt Lake Desert

White River

Analysis Area

GDP Point of Diversion
!!2 Permitted

!!2 Denied

Hydrographic Area*

County Boundary

State Boundary
1:2,000,000

Grid based on UTM projection, NAD 1983,
Zone 11N meters. Hillshade developed from
30-m DEM, Sun Angle 45°, Azimuth 315°.

SNWA_507, p. 4-2 

3



Section 5.0 5-5

Figure 5-2 
Habitats and Environmental Sites in Spring, Hamlin, and Snake Valleys
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Figure A-1
Example of Trigger Activation - Strong Seasonality
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Figure A-2
Example of Trigger Activation Close up of Figure A-3
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Example of Trigger Activation Close up of Figure A-3
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Section 3.0 3-19

Figure 3-3
Plan View Illustration of Management Strategy Categories 
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Figure 3-4
Profile Illustration of Management Strategy Categories 
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Table 3-1 
 Management Category Summarya

 (Page 1 of 2)

Category Description Monitoring Strategy Management Strategy

A
Senior water right <3 miles from 
closest SNWA GDP POD 

- Perform water resource assessment at least
three years prior to SNWA GDP pumping with
owner permission (Section 3.2.7)
-Direct monitoring at senior water right site or
proxy monitoring site at least quarterly

-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
regression method (Section 3.2.1)
-Mitigation trigger set at senior water right site
(Section 3.2.6)
-Preemptive mitigation preparation

B
Senior water right 3 to 10 miles 
from closest SNWA GDP POD 

- Perform water resource assessment at least
three years prior to SNWA GDP pumping with
owner permission (Section 3.2.7)
-Direct monitoring at senior water right site or
proxy monitoring site at least quarterly
-Monitoring at intermediate monitor well, if
available

--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 
regression method (Section 3.2.1)
-Mitigation trigger set at senior water right site
(Section 3.2.6)
-Preemptive mitigation preparation

C
Distant senior water right site >10 
miles from closest SNWA GDP 
POD, and is within the same basin

-Monitoring at sentinel well and senior water
right or nearby proxy site

-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
regression method (Section 3.2.1)
-Refine predictive tools with aquifer response data to
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)

SNWA_507, p. 3-17
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D
Senior water right site located in a 
hydrographic area adjacent to 
SNWA GDP basins

-Monitoring at sentinel well near basin
boundary

-Monitoring at multiple monitor wells at different
 distances between senior water right site and 
SNWA GDP POD
-Monitoring at senior water right site or proxy
site

-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
regression method (Section 3.2.1)
-Refine predictive tools with aquifer response data to
estimate drawdown at other monitor wells and at senior
water right site to determine if amount of drawdown in
sentinel or other monitoring wells is significant compared to
senior water right site
-Identify and implement management actions if needed
(Section 3.2.3)
-Mitigation trigger set at senior water right site
(Section 3.2.6)

E

Senior water right site not in 
hydraulic connection with SNWA 
GDP producing aquifer in which 
SNWA GDP production wells will 
be installed

-Effects from SNWA GDP pumping are unlikely
-Monitoring at intermediate, sentinel well,
and/or area proxy well for verification

Effects from SNWA GDP pumping are unlikely

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.

Table 3-1 
 Management Category Summarya

 (Page 2 of 2)

Category Description Monitoring Strategy Management Strategy
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Section 3.03-22

Figure 3-5
Management and Mitigation Flow Chart for Senior Underground Water Right
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Section 3.03-24

Figure 3-6
Specific Capacity Template for a Mitigation Trigger at an Underground Water Right
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Section 3.03-26

Figure 3-7
Management and Mitigation Flow Chart for Senior Spring or Stream Water Right
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Section 1.01-4

Figure 1-1
3M Plan Area for SNWA GDP Pumping in Spring Valley

!!2

!!2

!!2

!!2

!!2

!!2

!!2

!!2

!!2

!!2

!!2!
!2

!!2

!!2!!2
22

11

33

55

44

Tooele
Juab

White Pine
L inco ln

Juab
Millard

M illa rd
Beaver

179
STEPTOE
VALLEY

253
DEEP

CREEK
VALLEY

185
TIPPETT
VALLEY

184
SPRING
VALLEY

194
PLEASANT

VALLEY

196
HAMLIN
VALLEY

180
CAVE

VALLEY

183
LAKE

VALLEY

255
PINE

VALLEY

195
SNAKE
VALLEY

U
TA

H
N

EV
A

D
A

688,000

688,000

720,000

720,000

752,000

752,000

784,000

784,000

4,
26

5,
60

0

4,
26

5,
60

0

4,
29

8,
00

0

4,
29

8,
00

0

4,
33

0,
40

0

4,
33

0,
40

0

4,
36

2,
80

0

4,
36

2,
80

0

4,
39

5,
20

0

4,
39

5,
20

0

4,
42

7,
60

0

4,
42

7,
60

0 Legend

!!2
SNWA GDP Permitted
Point of Diversion

Management Block*

Analysis Area

Hydrographic Area*

County Boundary

State Boundary

30454-X0033  6/15/2017  BP

*Hydrographic Area name and
 number shown

Grid based on UTM projection, NAD 1983,
Zone 11N meters. Hillshade developed from
30-m DEM, Sun Angle 45°, Azimuth 315°.

.
0 2.5 5 7.5 10

Miles

1:900,000

SNWA_592, p. 1-4

15



S
o

u
th

e
rn

 N
e

va
d

a
 W

a
ter A

u
th

o
rity

A
pp

e
nd

ix B
B

-2

Table B-1
Water Rights within Management Block 1 Senior to SNWA GDP Permits

App No. Statusa Sourceb
Manner of 

Usec
Priority

Date
Diversion Rate

(cfs)
Annual Duty

(afa)
Owner 

of Record
Geographic 

Location

Distance to 
Nearest PODd 

(mi)

DEM 
Elevatione

(ft amsl)
Management

Categoryf

8074 CER UG STK 1927 0.05 26.9*,g Collis, Chris & Karen Valley Floor 1.4 5,790 A

8076 CER UG STK 1927 0.05 36.2*,g Collis, Chris & Karen Valley Floor 1.1 5,790 A

8077 CER UG STK 1927 0.05 27.0*,g Robison, Doyle C. Valley Floor 1.4 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.
Valley Floor /
Alluvial Fan

2.8 5,840 A

18043 CER UG STK 1959 0.006 4.5* Collis, Chris & Karen Valley Floor 1.4 5,760 A

18044 CER UG STK 1959 0.006 4.5* Collis, Chris & Karen Valley Floor 1.1 5,770 A

18045 CER UG STK 1959 0.01 9.0* Collis, Chris & Karen Valley Floor 1.4 5,790 A

45496 CER UG STK 1982 0.12 86.2* Okelberry, Ray
Alluvial Fan /
Valley Floor

2.8 6,180 A

R05273 RES SPR OTH 1926 0.003 2.1* BLM
Valley Floor /
Alluvial Fan

1.1 5,840 A

R05274 RES SPR OTH 1926 0.003 1.8* BLM Alluvial Fan 6.0 6,240 E

V01026 VST STR IRR 1898 0 16.0*,g Swallow, George Alluvial Fan 4.6 6,080 E

Shoshone Ponds Area of Critical Environmental Concern

27768 CER UG WLD 1973 0.027 20.0
Nevada-Department of 

Wildlife
Valley Floor /
Alluvial Fan

5.0 5,780 B

aCER - Certificated, RES - Reserved, VST - Vested
bSPR - Spring, STR - Stream, UG - Underground
cIRR - Irrigation, MM - Mining & Milling, OTH - Other, STK - Stock watering, WLD - Wildlife
dRounded to the nearest tenth of a mile.  
eRounded 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. 
gAcre-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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Section 2.0 2-19

elevation difference between the water rights and the SNWA GDP PODs; therefore, effects from 
SNWA GDP pumping are unlikely. 

The monitoring strategy for senior water rights assigned Management Categories A and B consists of 
the following:

• Perform a water resource assessment, as described in Section 2.1.2.4, on the ten wells and one 
spring listed in Table B-1 at least three years prior to SNWA GDP pumping.

• Measure static water level at the ten wells listed in Table B-1 on a quarterly basis beginning at 
least three years prior to SNWA GDP pumping if physically accessible and permission is 
granted by the owner. The time period will provide three measurements each season to 
provide a baseline for comparison with monitor wells in the network with longer term 
baseline records.

• Directly monitor spring flow at water right R05273 if discharge is measurable. If not 
measurable, document conditions of the spring compared to any observed changes in the 
groundwater level at the well associated with underground stock water right 8077.

• Measure all monitoring network well and spring locations as described in the 3M Plan to
document hydrologic and aquifer conditions.

Table 2-3
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 

POD - Well

Stock water
three PODs grouped at same 

location

8077 Directly at POD - Well Stock water

8713 Directly at POD - Well Stock water

12467 SPR7013Z
Milling and mining - may not be 

active

27768 Directly at POD - Well

Flowing artesian well at Shoshone 
NDOW Well. If not accessible, 
substitute BLM well Shoshone 

Well #2.

45496 383351114180201 Stock water

R05273 Directly at POD - Spring Reserved right 

---- Four piezometers Shrubland monitoring 

SNWA_592, p. 2-19
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3M Plan Spring Valley

Appendix C C-1

Table 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

384039114232701a 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

aWell 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.

SNWA_592, p. C-1
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Appendix C C-5

Figure C-5
 Trigger, Well 383351114180201, Spring Valley Block 1

Figure C-6
 Trigger, Well 383704114225001, Spring Valley Block 1
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Section 6.06-2

Figure 6-1
Management Blocks within the Spring Valley Hydrographic Area
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Section 10.0 10-8

Figure 10-1
Spring Valley 3M Plan Monitor Well Network Locations
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Section 10.0 10-9

Figure 10-2
Spring Valley 3M Plan Spring and Stream Hydrologic Monitoring Locations
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Section 10.0 10-14

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

27768 Directly at POD - Well

Flowing artesian well at Shoshone 
NDOW Well. If not accessible 
substitute BLM well Shoshone 

well #2.

45496 383351114180201 Stock water

R05273 Directly at POD -Spring Reserved right 

Management Block 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 

SNWA_507, p. 10-14
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Section 10.010-15

Management Block 2

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 
Rights

Sentinel wells 
and wells to monitor aquifer 

conditions

Sentinel Monitor Wells SPR7029M, 
SPR7029M2, SPR7030M, 
SPR7030M2, SPR7044M 
(planned well) and wells
 SPR7020Z, SPR7022Z 

Hamlin Valley

45495 (Spring), 
V02198 (OGW)

Sentinel wells 
and HAM1007M

Sentinel Monitor Wells 
SPR7009M,SPR7010M and 

HAM1007M

45497 (UG), 
V02199 (UG)

Sentinel wells 
and 383325114134901

Sentinel Monitor Wells 
SPR7009M,SPR7010M and 

HAM1007M

45498 (UG), 
45500 (UG)

Sentinel wells 
and 383023114115302

Sentinel Monitor Wells 
SPR7009M,SPR7010M and 

HAM1007M

45499 (UG)
Sentinel wells 

and 383533114102901

Sentinel Monitor Wells 
SPR7009M,SPR7010M and 

HAM1007M

Snake Valley and other senior water rights Hamlin Valley

All Senior Water 
Rights

Sentinel wells 
and HAM1008M 
mitigation trigger

Sentinel Monitor Wells 
SPR7009M,SPR7010M and

HAM1007M

Table 10-3
Spring Valley Senior Water Right PODs - Monitoring Sites

 (Page 2 of 2)

Senior Water Right Monitoring Site Notes

SNWA_507, p. 10-15 
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Section 6.0 6-5

Figure 6-2
Management Block 1 GDP PODs, Senior Water Rights, and Hydrologic Monitoring Network
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Section 6.0 6-57

Figure 6-24
Shoshone Ponds, Spring Valley
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Section 6.0 6-61

Figure 6-25
Shoshone Ponds Habitats and Wells
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Section 6.0 6-77

SNWA will pay for the pump and pumping costs as part of the mitigation commitment for the
Shoshone NDOW Well.  

To avoid jeopardizing the continued existence of Pahrump poolfish and avoid and eliminate conflict 
with the senior water right, the threshold is established as the ability to deliver the senior water right
of 12.39 gpm without interruption. Preemptive management and mitigation actions will be taken to
avoid crossing the threshold. As discussed below, the primary mitigation action is installing a pump.
With a pumping system installed, the well has the specific capacity to produce the 12.39 gpm senior 
water right up until a decrease in static groundwater level of 350 ft. This is far below the projected 
drawdown at the site of 50 feet after 75 years of continuous SNWA GDP pumping using model 
results presented in Watrus and Drici, 2011.

Monitoring

Permission will be requested from NDOW to install a flow meter and pressure transducer or pressure 
gauge on the Shoshone NDOW Well. Monitoring will begin at least five years prior to initiation of 
SNWA GDP pumping to coincide with Pahrump poolfish monitoring (below). Hydraulic testing of 
the well will be performed to determine the specific capacity of the well. If permission to install
instrumentation in the Shoshone NDOW Well is denied, Shoshone Well #2 will be used as a proxy 

Figure 6-38
Shoshone Well #4

Looking west. Stock Pond to the left. (SNWA photograph) 

SNWA_507, p. 6-77
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Section 6.06-78

Figure 6-39
Shoshone NDOW Well Construction Schematic and Management Plan
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Section 6.0 6-14

Figure 6-4
Management Block 2 GDP PODs, Senior Water Rights, and Hydrologic Monitoring Network
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7-4Section 7.0

Figure 7-3
High-Resolution Aerial Photo of Four Wheel Drive Spring
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Section 7.0 7-8

Figure 7-7
Hydrograph of Four Wheel Drive Spring Piezometer

Figure 7-8
Spring-Pool Elevation Hydrograph for Four Wheel Drive Spring 
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Section 6.0 6-21

Mitigation Triggers and Mitigation Actions

The mitigation trigger for all the senior water rights in this management block are the same as 
Management Block 1, and also described in Section 3.2.6. Mitigation triggers determine when a 
mitigation action is implemented if the cause of the trigger being activated is SNWA GDP pumping. 

Mitigation actions for Management Block 2 underground, spring, and stream rights are the same as 
those listed in Management Block 1. Additional mitigation actions include:

• Transfer of SNWA permitted surface water rights from Bastian Creek permit numbers 81072,
81908, and 81909 (1,123 afa) and stream vested claim V02078 (11 afa).

• Transfer of SNWA permitted underground water rights from Management Block 1 (Table 6-4
and Figure 6-3) on to Bastian Ranch irrigation well (located east of the above SNWA water 
rights) and addition of distribution piping to senior water rights in the vicinity of Bastian 
Ranch.

Figure 6-5
SPR7012Z 4WD Spring - Trigger 
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Section 7.0 7-8

Figure 7-8
Spring-Pool Elevation Hydrograph for Four Wheel Drive Spring 
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Section 6.0 6-25

Figure 6-7
Management Block 3 Senior Water Rights and Hydrologic Monitoring Network 
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Section 6.06-29

Figure 6-8
Cleveland Ranch/McCoy Creek area with SNWA GDP PODs and 

Hydrologic Monitoring Locations 
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Figure 4
 Hydrologic Monitoring and Profile Locations in the Vicinity of Cleveland Ranch 
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Figure 5
North - South Monitor Well Profile - SNWA POD 54013 to Cleveland Ranch
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August	11,	2017	 Aquaveo,	LLC	 27	

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

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

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 14C 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.  

CPB_Exh_025

CPB_025, p. 27
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18 Figure 6 
Cross Sectional Profile Cleve Creek to Cleveland Ranch
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Section 6.0 6-87

Figure 6-43
Vegetation Biomes and Water Rights in Management Block 3
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Section 6.06-94

Figure 6-45
Medium-Density and Low-Density Shrublands, Spring Valley

a) Medium-density shrubland on the valley floor of south Spring Valley.  June 8, 2011. 
Dominant species: rubber rabbitbrush and black greasewood. 

b) Low-density shrubland on the valley floor of south Spring Valley. June 7, 2011. Dominant 
species: black greasewood.

c) Photograph locations overlaid on July 29, 2011 Landsat imagery. 

Clouds and cloud shadows can be seen on the western portion of the map. NDVI data influenced by 
clouds or cloud shadows were filtered out of the datasets. Annual precipitation was above average in 
2011 (Ely, Nevada precipitation gauge, http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?nv2631). 

b 

a 

c 
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Appendix DD-4

Figure D-1
Shrubland Remote Sensing Polygons and Plots and Ground Transects

30440-X0033 6/14/2017 BP

Grid based on UTM projection, NAD 1983,
Zone 11N meters. Hillshade developed from
30-m DEM, Sun Angle 45°, Azimuth 315°.

*Management Block number and Hydrographic Area name and number shown.
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Section 6.0 6-99

Figure 6-48
Time Series and Prediction Intervals for NDVI and Precipitation 

in Shrubland Polygons, Management Blocks 1 and 2

a) Time-series line graph of mean annual NDVI and precipitation for medium-density and
low-density shrubland polygons, 1985-2015.

b) Prediction interval for mean annual NDVI and precipitation for medium-density and low-
density shrubland polygons. Data points are the same as those shown in graph (a). Lines
display upper and lower control limits of the prediction intervals (95% confidence level).
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Section 6.06-114

Approximately 40 percent (1,500 acres) of the terrestrial woodland habitat in the Spring Valley 
groundwater discharge area is within the BLM-designated Swamp Cedar ACEC in Management 
Block 2 (Figure 6-55). This area was designated as an ACEC by the BLM for its cultural resources 
and its unique plant community (Rocky Mountain juniper in alkali valley soils) (BLM, 2007; and 
BLM, 2012a, at page 3.14-19). As presented in the 2011 water rights hearing by the Confederated 
Tribes of the Goshute Reservation (CTGR), this swamp cedar area is also an area of special cultural 
significance (Lahren, 2010; referred to under its former designation of “Swamp Cedar Natural 

Figure 6-54 
Swamp Cedar ACEC, Spring Valley

April 2017 (SNWA Photo)

SNWA_507, p. 6-114
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Section 6.06-116

Figure 6-55
Woodland Habitat and the Swamp Cedar ACEC in Management Block 2
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Section 6.06-122

Figure 6-58
Woodland in Swamp Cedar ACEC and Adjacent SNWA Property

$1 !.

$1

$1
%9
!R!>!>

£¤50

390803 -
114251001

SPR7008X

SPR7008M

SPR7041Z SPR7041M

SPR7043Z

SPR7042Z

£¤6

PSPR7008

719,075 720,400 721,725 723,050

4,
33

2,
37

5

4,
33

2,
37

5

4,
33

3,
70

0

4,
33

3,
70

0

4,
33

5,
02

5

4,
33

5,
02

5

4,
33

6,
35

0

4,
33

6,
35

0

4,
33

7,
67

5

4,
33

7,
67

5

.
0 0.25 0.5

Miles
30405-X0033 6/7/2017 BP^Tree polygons derived from NAIP (2015) 1-meter resolution imagery.

Legend
Tree Ground
Monitoring Plot

Tree Polygon (inset)^
In Swamp Cedar ACEC

In SNWA El Tejon
(Osceola) Property

SNWA Monitor Well

!>
Basin Fill Well 
(Continuously)

!R
Basin Fill Well
(Quarterly)

$1
Planned Piezometer
(Continuously)

!.
Planned Monitor Well
(Continuously)

%9 SNWA Precipitation Gage

U.S. Highway

SNWA El Tejon
(Osceola) Property
Swamp Cedar
ACEC

1:35,000

Grid based on UTM projection, NAD
1983, Zone 11N meters. Image Source:
NAIP, Summer 2015, 1-meter resolution.

΄

΄

184
Spring
Valley

2

1

3

5

4

SNWA_507, p. 6-122

48



Section 6.0 6-43

Figure 6-19
Management Block 4 Senior Water Rights and Hydrologic Monitoring Network 
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Section 6.0 6-50

Figure 6-21
Management Block 5 Senior Water Rights and Hydrologic Monitoring Network 
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Section 7.0 7-2

Figure 7-1
SNWA GDP PODs, Senior Water Rights, and Hydrologic Monitoring Network 
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Section 7.0 7-14

Figure 7-2
Geologic and Monitor Well Profile Locations
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7-15
Section 7.0

Figure 7-3
Geologic Profile for Limestone Hills Area
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7-16
Section 7.0

Figure 7-4
Profile of Monitor Well Locations 
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Section 7.0 7-17

Figure 7-5
Well 383325114134901 (Hyde Well) - Trigger 

Figure 7-6
Well 383023114115302 - Trigger 

W
AT

ER
 L

EV
EL

 (f
t b

gs
)

W
AT

ER
-L

EV
EL

 E
LE

VA
TI

O
N 

(ft
 a

m
sl

)

WELL 383325114134901
1/

1/
06

1/
1/

07

1/
1/

08

1/
1/

09

1/
1/

10

1/
1/

11

1/
1/

12

1/
1/

13

1/
1/

14

1/
1/

15

1/
1/

16

1/
1/

17

1/
1/

18

1/
1/

19

1/
1/

20

1/
1/

21

1/
1/

22

1/
1/

23
1/

1/
23

85 5,645

83 5,647

81 5,649

79 5,651

77 5,653

75 5,655

73 5,657

71 5,659

69 5,661

67 5,663

65 5,665

Hamlin Valley
Basin-Fill Aquifer
Reference Elevation: 5,730 ft amsl
Well Depth: 110 ft bgs

Periodic Water-Level Data
SALR Lower Control Limit (99.7%)
Projected SALR Lower Control Limit (99.7%)

W
A

TE
R

 L
EV

EL
 (f

t b
gs

)

W
A

TE
R

-L
EV

EL
 E

LE
VA

TI
O

N
 (f

t a
m

sl
)

WELL 383023114115302

1/
1/

06

1/
1/

07

1/
1/

08

1/
1/

09

1/
1/

10

1/
1/

11

1/
1/

12

1/
1/

13

1/
1/

14

1/
1/

15

1/
1/

16

1/
1/

17

1/
1/

18

1/
1/

19

1/
1/

20

1/
1/

21

1/
1/

22

1/
1/

23
1/

1/
23

200 5,638

198 5,640

195 5,643

192 5,646

190 5,648

188 5,650

185 5,653

182 5,656

180 5,658

178 5,660

175 5,663

172 5,666

170 5,668

168 5,670

165 5,673

Hamlin Valley
Basin-Fill Aquifer
Reference Elevation:  5,838 ft amsl
Well Depth: 435 ft bgs

Periodic Water-Level Data
Continuous Water Level Data (Mean-Daily Values)
SALR Lower Control Limit (99.7%)
Projected SALR Lower Control Limit (99.7%)

SNWA_507, p. 7-17

55



Section 7.07-18

under different pumping scenarios to evaluate if and when a mitigation trigger would be 
activated at a distant senior water right in Snake Valley.

• Continue to monitor water levels in the sentinel and other intermediate wells to verify model 
projections.

• Increase monitoring frequency in well being monitored quarterly.

• Evaluate the addition of other existing production wells downgradient of the sentinel wells 
including Granite Peak Ranch wells, for inclusion into the monitoring network.

• Request adjudication of selected vested claims within the analysis area of Snake Valley.

• Perform a baseline well assessment (as described in Section 3.2.7) with owner access 
permission for the underground water rights at Granite Peak Ranch and permit number 9981 
in eastern Hamlin Valley,

• Adjust SNWA GDP pumping rates, durations, and/or distribution to avoid activating a 
mitigation trigger at monitor well HAM1008M or distant senior water right locations further 
downgradient in Hamlin and Snake valleys.

Figure 7-7
Well 383533114102901 (Monument Well) - Trigger 
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Section 7.07-22

Table 7-6
 Mitigation Actions for Senior Water Rights in 

Northern Hamlin, Nevada 

App 
No. Statusa Sourceb

Manner 
of Use

Diversion
Rate
(cfs)

Annual 
Duty
(afa)

Distance to
Nearest 
PODc

(mi)
Site Name and Attributes

Primary Mitigation Actions

Closest Northern Hamlin 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*,d 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*,d 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* 11.5

383533114102901 (Monument Well) 
Well depth 164’ water level at 92

72 ft of saturated column

Temporary water tank; lower pump; deepen or 
replace well

aCER - Certificated, VST - Vested 
bOGW - Other Groundwater, SPR - Spring, UG - Underground 
cRounded to the nearest 0.1 mile. Distance measured from the listed resource to SNWA POD No. 54003. 
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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3M Analysis Report

Section 1.0 1-1

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 State 
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: 

SNWA_507, p.1-1
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Section 7.07-26

Figure 7-8 
Habitats in Northern Hamlin and Southern Snake Valleys 
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8-2
Section 8.0

Figure 8-1
Cave Valley GDP PODs, Senior Water Rights, and Hydrologic Monitoring Network
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Section 8.0 8-10

Figure 8-3
 Cave Spring, May 2016

Figure 8-4
 Cave Spring, October 2016
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Section 8.08-11

Two certificated underground water right PODs, Lewis Well and Silver King well are located in the 
southern portion of Cave Valley and are low-yielding modified springs with shallow collectors used
for stock watering. The sites are not hydraulically connected with the producing aquifer in which 
SNWA GDP production wells will be installed due to: (1) the low hydraulic conductivity of the
sediments underlying the sites as shown by the limited yield of the discharge; and (2) the elevation
difference between the estimated water level at the SNWA permit PODs. 

The Lewis Well (permit number 7397), shown in Figure 8-6 originally had a spring collection catch 
basin which drained into a 26-ft deep collector well. Silver King Well (permit number 6638) is a six
foot diameter 13-ft deep collector well, originally with a drain pipe to a trough as shown in 
Figure 8-7. Both sites are included in the DDC 3M Plan monitoring program to provide hydrologic 
data in the area. The Silver King Well has not been used since mid-2016, as the stock trough was 
removed and stock water is being trucked in as shown in Figure 8-8.      

Cave Valley Investigation Triggers and Management Actions

Even though no effects to senior water rights in Cave Valley are expected, the monitoring network 
includes six wells and four springs in Cave Valley that are monitored to observe hydrologic
conditions and verify that no impact occurs. An investigation trigger at monitor well 
3833078114471001 located in central Cave Valley, described in Section 8.2.3 below, will be activated 

Figure 8-5
 Parker Station, October 2013
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Section 8.08-13

prior to any potential changes in northern Cave Valley. Investigation triggers and management actions 
associated with the Cave Valley monitor wells are described in Section 8.2.3. 

Cave Valley Mitigation Triggers

No specific mitigation triggers have been set in Cave Valley because effects to senior water rights and
environmental resources are improbable due to the hydrologic setting and the elevation difference 
between the resources and the groundwater level in the producing aquifer which the SNWA GDP 
production well will be installed.  

8.2.3 Southern White River Valley

White River Valley Senior Water Rights

A query of the NDWR Water Rights Database for all active water rights in White River Valley was 
performed. Active water rights are those that are not in application status, but it includes vested
claims. Based on this query, there are 383 active water rights in White River Valley as of March, 2017 
that have an application status of certificated, decreed, permitted, reserved, or vested. The data set 
was further reduced to only those water rights that are within the analysis area. There are 72 active 
water rights within the analysis area. This data set was further reduced by excluding 39 water rights

Figure 8-8
 Silver King Well, October 2016 with water tuck in background (looking west)
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Section 8.08-21

Figure 8-14
 Well 383307114471001 - Trigger 

Figure 8-15
 Monitor Well 180W501M - Trigger
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Section 8.0 8-22

Mitigation actions will be initiated if a mitigation trigger is activated caused by SNWA GDP 
pumping. Mitigation actions at the senior water rights including Flag Springs Complex and 
Butterfield Spring are listed in Section 3.2.8 and include the following:

Mitigation actions for senior underground water rights include:

• Lowering of the pump if the well has the depth and capacity to produce the water right.

• Compensate well owners for the incremental increase in power usage if the usage increase is 
greater than 25 percent to produce a similar volume of water.

• Deepen the well if the aquifer has the ability to yield the water right.

• Rehabilitate the well to increase well efficiency.

• Drill and equip a replacement well.

• Convey water to the site from an SNWA water right POD to the effected site.

• Transfer or exchange of the impacted senior water right for an SNWA water right of an equal 
or better priority at another location.

Figure 8-16
 Flag Spring No. 2 - Trigger 
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Section 8.0 8-4

groundwater monitoring network to gain a better understanding of the relationship between 
Cave Valley outflow through Shingle Pass and spring discharge at Butterflied and Flag 
springs. This well will also reduce the uncertainty of the numerical groundwater flow model 
and other predictive tools used to analyze and manage potential effects from SNWA GDP
pumping. 

3. Specific investigation and mitigation triggers associated with Cave Valley outflow are 
incorporated into the 2017 DDC 3M Plan (SNWA, 2017d) (see discussion in Section 8.2.3). 
This provides for detection and measurement of propagation of drawdown from SNWA GDP 
pumping into southern White River Valley.

SNWA requests that 3,500 afa of the reserved water under Ruling 6165 be incorporated into the 
staged groundwater development schedule shown in Table 8-1. The first three stages incrementally 
increase pumping up to 5,235 afa in Cave Valley over a span of 15 years, which is consistent with the
staged development schedule in the federal right-of-way grant issued by the BLM for the first tier of 
the SNWA GDP (BLM, 2013, at pages 65-66). Pumping the additional 3,500 afa would not occur 
until the fourth stage. 

While Ruling 6165 reserved 7,300 afa, the estimated outflow from Cave Valley to White River 
Valley was only 3,800 afa (Burns and Drici, 2011). The Stage 4 pumping volume of 3,500 afa is the 
difference between the amount reserved for outflow and the estimated outflow. Including the 
additional 3,500 afa as the fourth stage provides the same level of protection as reserving 7,300 afa 
during the first 15 years of SNWA GDP pumping. NSE authorization would be required to advance 
from Stage 3 to pump this additional water.    

The staged-development approach limits GDP pumping while aquifer response data is collected. Data 
collected during these stages will provide additional information on aquifer properties, which will be
used to calibrate the transient-state numerical flow model and refine other predictive analytical tools.
The revised model or other predictive tools will provide estimates of future drawdown with distance
and time under various pumping scenarios with greater certainty. Results of the model projections 
will be evaluated by the NSE for approval to advance to the next stage of development. The model 

Table 8-1
Cave Valley Staged Development Schedule

Stage Incremental Volume (afa) Total Volume (afa) Time Period (Years)

1a 2,600 2,600 0 - 5

2a 1,300 3,900 5 - 10

3a 1,335 5,235 10-15

4 3,500 8,735 >15

a 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. 

SNWA_507, p. 8-4

66



Section 9.0 9-2

Figure 9-1
Dry Lake and Delamar Valley GDP PODs, Senior Water Rights, and Hydrologic Monitoring Network 
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Section 9.0 9-16

Figure 9-3
Geologic and Monitor Well Profile Location 
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9-17
Section 9.0

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

El
ev

at
io

n 
(ft

 a
m

sl
)

37
34

05
11

50
90

00
1

  (
3.

5 
m

ile
s S

E)

37
38

03
11

50
50

50
1

  (
1 

m
ile

 S
E)

Pl
an

ne
d 

W
el

l
 P

AH
10

10
M

  (
1.

5 
M

ile
s S

E)

Hi
ko

 S
pr

in
g

NortheastSouthwest

A'A

20
9M

-1
   (

2.
5 

m
ile

s S
E)

Ap
p#

53
98

9 
PO

D

18
1W

90
9M

   (
5 

m
ile

s S
E)

Ap
p#

53
99

0 
PO

D

Monitor Well Profile A - A'

(V
er

tic
al

 E
xa

ge
ra

tio
n 

6x
)

N O R T H  P A H R O C  R A N G E

S I X M I L E  F L A T

H I K O  R A N G E D R Y  L A K E  V A L L E Y

B U R N T
S P R I N G S

R A N G E

Mitigation
Trigger For

North
Pahranagat

Valley

EST.
WD1,000'ü#3,843' ü#3,743' 3,896'ü# EST.

WD1,500'

ü#4,302'
EST.

WD 1,500'WD1,260'WD 1,615'WD 1,143'

E

Sentinel
Monitor

Well

Point
of

Diversion

Point
of

Diversion

WD = Well completion depth (ft bgs)
Note: Wells are projected to profile line with projection distance shown in parenthisis. (3.5 miles) = well projection distance

2,500

5,500

2,500

5,500

4,000

7,000

4,000

7,000

1,0001,000

5 10 15 20 25 30Distance (Miles)

WD 1,120'

30270-X0033  5/31/2017 BP

N O R T H  P A H R O C  R A N G E

A

10,000

Mean
Sea

Level

-10,000

A'
10,000

Mean
Sea

Level

-10,000

Geologic Profile A - A'

H I K O  R A N G E D R Y  L A K E  V A L L E Y

B U R N T
S P R I N G S

R A N G ES I X M I L E  F L A T

A T

Numerous Mapped FaultsSouthwest Northeast

El
ev

at
io

n 
(ft

 a
m

sl
)

_c

Ol

Ol

_c

_c
_c

_c

QTa

_p_s
_c

SOu

Ds

_c

_c

p_

SOu

_p_s_c

_c

Ds
SOu

_p_s

Tv QTa

_c

Dg Ol

p_

Tv _p_s
Ol

Tv

SOu

Ds
Ol

Tv

_p_s

Tv TvSOu
SOu

_p_s
p_

Tv

_c

SOu

_p_s

Tv

_p_s

SOu

QTa

SOu

Tv

Tv

Ds

_p_s _p_s

Tv

QTa

_p_s

QTa

_p_s

Ts1SOu

181
DRY LAKE 

VALLEY

209
PAHRANAGAT 

VALLEY

182
DELAMAR 

VALLEY

SIXMILE FLAT

208
PAHROC 
VALLEY

A

A'

1:180,000

1:180,000

Explanation of Geologic Units Faults

Source: SNWA, 2011c

_c Cambrian carbonate sedimentary rocks, undivided

Tv Tertiary volcanic ash-flows, flows and ash-fall tuffs

Ts1 Tertiary fluvial and lacustrine sediments

DS Devonian and Silurian sedimentary rocks, undivided

QTa Quaternary and Tertiary basin-fill deposits Dg Upper and Middle Devonian Guilmette Formation 

SOu Silurian and Upper Ordovician dolomite, undivided

Ol
Middle and Lower Ordovician, mostly Eureka
Quartzite and the Pogonip Goup

_p_s Middle Cambrian to Late Proterozoic sedimentary rocks

p_
Late to Early Proterozoic metamorphosed and
crystalline Precambrian basement rocks

Legend

ü# Groundwater
Elevation (ft amsl)

Well

Quaternary 
Normal Fault$
Detachment Fault$
Strike-Slip and
Oblique-Slip Fault

T
A$

Normal Fault$

S N W A_507 ,  p .  9 - 1 7

69



3M Analysis Report
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Engineer’s finding that there is no hydrologic connection (1) between Dry Lake and Pahranagat 
valleys, and (2) between Delamar and Pahranagat valleys except in the area of southern Delamar 
Valley near the Pahranagat Shear Zone” (NDWR, 2012c, at page 86).

North Pahranagat Valley Investigation Triggers and Management Actions

Well 209M-1 is designated as the sentinel monitor well to monitor groundwater conditions betwee n
Dry Lake and Delamar valleys and northern Pahranagat Valley. This well and intermediate wells
373803115050501 and 37       

Activation of an investigation trigger at 209M-1 or the other intermediate monitor network wells in 
northern Pahranagat Valley will result in an evaluation to determine the cause and significance of the 
water level change observed using protocols described in Section 3.2.2. Should the cause of the water 
level change be attributed to SNWA GDP pumping, the following management actions may be taken: 

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

W
AT

ER
 L

EV
EL

 (f
t b

gs
)

W
AT

ER
-L

EV
EL

 E
LE

VA
TI

O
N 

(ft
 a

m
sl

)

WELL 209M-1
1/

1/
06

1/
1/

07

1/
1/

08

1/
1/

09

1/
1/

10

1/
1/

11

1/
1/

12

1/
1/

13

1/
1/

14

1/
1/

15

1/
1/

16

1/
1/

17

1/
1/

18

1/
1/

19

1/
1/

20

1/
1/

21

1/
1/

22

1/
1/

23
1/

1/
23

1,205 3,892

1,204 3,893

1,203 3,894

1,202 3,895

1,201 3,896

1,200 3,897

1,199 3,898

1,198 3,899

1,197 3,900

1,196 3,901

1,195 3,902

Pahranagat Valley
Carbonate Aquifer
Reference Elevation: 5,097 ft amsl
Well Depth: 1,616 ft bgs

Periodic Water-Level Data
Continuous Water-Level Data (Mean-Daily Values)
SALR Lower Control Limit (99.7%)
Projected SALR Lower Control Limit (99.7%)

SNWA_507, p. 9-18

70



Section 9.0 9-24

between the SNWA GDP PODs and the sentinel and other intermediate monitor wells located 
between Pahranagat Valley and SNWA GDP PODs provide a substantial buffer to implement actions 
to avoid activating mitigation triggers and having unreasonable effects. 

Southern Pahranagat Valley Mitigation Triggers

Mitigation triggers in southern Pahranagat Valley are the same as those presented earlier in this
section for the northern portion of the valley.

Southern Pahranagat Valley Mitigation Actions

Mitigation actions in southern Pahranagat Valley are the same as those presented earlier in this 
section for the northern portion of the valley.

9.3  Environmental Resources

Overview

This section establishes triggers and monitoring, management, and mitigation actions to avoid 
unreasonable effects to environmental resources from SNWA GDP pumping in Dry Lake and 
Delamar valleys. 

Figure 9-6
209 S07 E62 20AA1- Trigger 
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Figure 9-7 
Habitats in Dry Lake, Delamar, and Pahranagat Valleys Groundwater Discharge Areas
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