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PREFACE

This report was prepared by the Southern Nevada Water Authority. The U.S. Geological Survey
served as technical advisor to the Bureau of Land Management in the review of this report.
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1.0 INTRODUCTION

This report describes selected perennial and ephemer al streams in portions of east-central and
southeastern Nevada and a djacent western Utah. Descriptions of the general setting, surficial
geology of the drainage area, discharge, diversions and water use are given for each selected stream.
Estimates of mean annual discharge of each selected stream. Estimates of perennial stream flow in
Spring, Snake, and White River valleys were also made. The attributes of the Muddy River and its
tributaries are also discussed, and an estimate of its mean annual dischar ge is also provided for
various reaches of the river.

1.1 Project Background

The Clark, Lincoln and White Pine Counties Groundwater Development Project (hereafter referred to
as the Project) proposes to develop unused groundwater resources within selected hydrographic areas
of eastern Nevada where the Southern Nevada Water Authority (SNWA) holds groundwater rights
and applications. These basins include Coyote Spring, Delamar, Dry Lake, Cave, Spring, and Snake
valleys (hereafter referred to as the Project Basins) and are depicted in Figure 1-1.

In 2004, SNWA applied to the Bureau of Land Management (BLM) for issuance of rights of way to
construct Project facilities, most of which will be located on public lands administered by the BLM.
These facilities include groundwater production wells, water conveyance facilities, water storage and
regulating reservoirs, and power facilities. BLM issuance of the se rights of way to ¢ onstruct,
maintain, and operate these facilities requires a federal action for which the National Environmental
Policy Act and Endangered Species Act must be considered. BLM has determined that preparation of
an environmental impact statement is required to assess the potential environmental effects that may
result from permitting the rights of way, including the potential indirect effects of the proposed
groundwater development. This report was prepared in support of that assessment.

1.2 Regional Groundwater Flow Systems

A set of hydraulically connected valleys is defined as a flow system. A single valley that is not
hydraulically connected to another valley can be defined asits own flow system. Several flow
systems, as defined by Harrill et al. (1988) and Nichols (2000), occ ur within the study area and
vicinity. The primary flow systems of interest to the Project are: the White River, Goshute Valley,
Great Salt Lake Desert, and Meadow Valley Flow systems. The regional groundwater flow system
prevailing within the study area and vicinity is composed of multiple hydrographic areas, also called
valleys or basins. Spring and Snake valleys are part of the Great Salt Lake Desert Flow System;
while Cave, Dry Lake, Delamar, and Coyote Springs valleys are all a part of the White River Flow
System. Inm any of the northern valleys, evapotra nspiration (ET) is the principa | source of
groundwater discharge. However, the valleys i n the central-southern part of the syst em have a

Section 1.0 11
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significant amount of groundwater discharge as subsurface outflow through the carbonate aquifer.
Although numerous structural features (Dettinger et al., 1995; SNWA, 2003) compartmentalize
different parts of the carbonate aquifer system, the hydraulic connectivity of the valleys is believed to
be expansive.

1.3 Purpose and Scope

The purpose of this report is to provide data and documentation of the baseline hydrologic conditions
of selected perennial and ephemeral streams that were compiled during inventories in the study area.
Selected streams located within Snake, Spring, and White River valleys were inventoried and each
was described in detail. The Muddy River and its tributaries, including Meadow Valley Wash, are
also described in this repor t. The sc ope includes compilation of historical data, photographic
documentation, collection of miscellaneous discharge measurements, acquisition of historical and
current diversion data, documentation of anthropogenic influences, and a basic description of the
individual drainage areas. Estimates of each stream’s mean annual discharge were calculated and

then summed together with publ ished stream gaging re cords to ca Iculate an e stimated annual
perennial streamflow for Spring, Snake, and White River valleys.

1.4 Document Organization
This document consists of the following sections and appendices:

» Section 1.0 provides a description of the projec t background, description of regional flow
systems, the purpose and scope of this report, and an overview of the structure of this report.

» Section 2.0 documents the methods and procedures used to collect and analyze the data
compiled in this report.

* Section 3.0 documents the curre nt physical characteristics of selected streams in eastern
Nevada.

» Section 4.0 provides a summary of the findings of this report.
« Section 5.0 provides a list of references cited in this report.

* Appendix A tabulates the miscellaneous discharge and gaging station locations and other
attributes of these sites.

» Appendix B tabulates the published annual discharges of gaging stations in this report.
* Appendix C tabulates the miscellaneous discharge measurement data in this report.
* Appendix D tabulates the physical characteristics of each drainage area in this report.

» Appendix E tabulates discharge estimates for Spring Valley.

Section 1.0 1-3
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2.0 METHODS, PROCEDURES AND DATA ANALYSIS

This section describes the methods and procedures used to collect the data analyzed in this report and
provides a brief explanation of the technique used to estimate the long-term mean annual discharge of
the ungaged perennial streams.

2.1 Data Collection

Data sources include published reports, published and preliminary data from the U.S. Geological
Survey (USGS), and field investigations conducted by SNWA.

Investigations conducted by SNW A of the selected perennial streams included compilation of
existing data and information, including published and unpublished r eports and databases;
photographic documentation; discharge measurements; and a written description of the physical
setting of the stream, including a basic description of the surficial geology of each drainage area.
Data collection procedures were established to ensure consistent and a ccurate collection of data
during the stream inventory. Key aspects of the data collection program are as follows:

* Photographic documentation

* Discharge measurement
*  Written description of each stream and drainage area.

2.1.1 Photographic Documentation

Photographs were taken of the ¢ ross section, stream banks, surrounding vegetation, and diversion
facilities including any impoundments, head gates, flumes, weirs, and irrigation canals.

2.1.2 Discharge Measurements
Miscellaneous Discharge Measurements
Miscellaneous discharge measurements for perennial streams were compiled from:
» USGS National Water Information System
»  Water-Supply Papers regarding Surface Water Supply of the United States from 1914 to 1963

*  Water Resources for Nevada annual data reports from 1964 to 2005

Section 2.0



» Water Resources Bulletins and Biennial Reports published by the Office of the Nevada State
Engineer

* Reports prepared by Ertec Western, Inc., for the U.S. Air F orce’s MX Missile-Siting
Investigation (Ertec, 1981).

Data from the sources listed above augment the miscellaneous discharge measurements performed by
SNWA since 1993.

Both the SNWA and outside datasets include site attribution and miscellane ous discharge values,
including the date, time, and magnitude of the measured flow. Where available, qualifiers were
included so that the accuracy and quality of the discharge measurements could be assessed. Specific
data types include the following:

« Site ID

* Location data

* Measurement date (mm/dd/yy) and time
* Measured/Reported Discharge (cfs)

* Measurement Accuracy Rating

+ Data Source.

Suitable sites for SNW A’s miscellaneous discharge measurements were selected based on access to
the channel, channel geometry, bed material, and observations of flow. Location data for each site
were collected using Global Positioning System equipment. The mea surements were made using
either Price AA or P ygmy vertical-axis current meters, each having a standard rating dated June,

1999. Measurements made by SNW A before June 1999 used the US GS standard rating tables for
pygmy and AA m eters computed in 1980. The measurements were then calculated and checked.
Each measurement was rated as excellent (2 percent error), good (5 percent error), fair (8 percent
error) or poor (over 8 percent error). These ratings were based on guidelines found in R antz et al.
(1982a and b) and Sauer and Meyer (1992). Discharge measurements were made and computed
using the standard methods outlined in Rantz et al. (1982a and b) and Malone (1931). Grain sizes of
the bed material and bank material were measured or es timated and t hen classified using the

Wentworth scale modified from Buffington and Montgomery (1999). Table 2-1 describes the grain
size division and names.

Discharge at Gaging Stations

The USGS developed discharge ratings for gaging stations using a stage-discharge relationship. The
rating is developed by making discharge measurements and recording the observed stage during the
measurement. After sufficient measurements are made, a rating curve is developed by plotting the
stage against the discharge. Once this rating is developed, routine visits are made to the gaging
station to measure the discharge and verify the validity of the rating in use at that station. Mean daily
discharges are computed using the gage height record (usually recorded every 15 or 60 minutes) at the
station in conjunction with the discharge rating. From these mean daily values, monthly and annual
discharges and statistics are computed. Ifthe stream channel is subjec ted to fre quent changes,
thereby affecting the stage -discharge relationship, then the discharge is computed using the

shifting-control method, in which correction factors are applied to the stage- discharge relationship

272 Section 2.0
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Table 2-1
Bed Material Grain Size Division
Size Range
Aggregate Type Aggregate -
Detail - inches
millimeters .
(approximate)
Coarse >1,024 >40
Boulder Medium 512 to 1,024 20 to 40
Fine 256 to 512 10 to 20
Coarse 128 to 256 5to 10
Cobble
Fine 64 to 128 25t05
Coarse 16 to 64 0.63t02.5
Gravel Medium 81to 16 0.32t0 0.64
Fine 2to 8 0.08t0 0.32
Coarse 0.5t02 0.02t0 0.08
Sand
Fine 0.125t0 0.5 --
Fine material (silts/clays) -- <0.125 --

Source: Modified from Buffington and Montgomery, 1999

based on physical discharge measurements. A more detailed explanation of rating development and
the computation of discharge records can be found in Rantz et al. (1982a and b).

In the study ar ea, there are currently 15 active gaging stations: 7 are on the Muddy Ri ver and its
tributaries, and 8 elsewhere in the study area. The period of record varies greatly from station to
station. Records of annual discharges including the mean, minimum, and m aximum annual
discharges are listed in this report by stream and station number.

2.1.3 Drainage Area Characteristics

Physical characteristics of the drainage areas discussed int his report were determined using
geographic information system (GIS) applications. All area calculations including total draina ge
area, area above 8,000 ft-amsl, and minimum, maximum and average elevations, for each drainage
area were derived using the National Elevation Dataset, which is a 30 m digital elevation model
maintained by the USGS (USGS-WEB); these values are reported in square miles. Stream length was
determined by measuring the distance from the measurement site closest to the mountain block and
above any diversions to the basin divide; this value is reported in miles. The channel slope was
calculated by the methods of H ess and Bohman ( 1996), Hess (2002) and Ries etal. (2007). The
channel slope was measured at two points along the stream: at 10 percent and 85 percent of the
stream’s total length, measured upstream from the measurement cross section nearest the mountain
block and above any diversions. Stream slope is reported in feet per mile and was also derived using
the National Elevation Dataset. The drainage area characteristics are tabulated by hydrographic area
in Appendix D.
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Using GIS applications and a digital version of the geologic map provided in Volume 1, an estimate
of the proportions of vol canic, clastic, metamorphic, car bonate, and intrusive rocks, and alluvial
deposits was calculated.

2.2  Location Description

All coordinates for miscellaneous discharge measurement sites and stream gaging stations provided
in this report are reported in Universal Transverse Mercator (UTM) Zone 11 using the North
American Datum of 1983. Elevations for individual drainage areas were determined using the USGS
30 m digital elevation model referenced to North American Vertical Datum of 1988.

2.3  Estimation of Mean Annual Discharge of Ungaged Streams

Various techniques have been used to estimate the annual runoff of unga ged streams. D ifferent
methods for indirect estimation of stream discharge have been reported by Lamke and Moore (1965),
Moore (1968), Hedman and Osterkamp (1982), and Hess and Bohman (1996). Lamke and Moore
(1965) and Moore (1968) developed regional runoff-altitude relationships based on miscellaneous
streamflow data; using the runoft-altitude relationship, runoff from the mountain front can be derived.
Hedman and Osterkamp (1982) used an empirical equation to obtain an estimate of discharge based
on channel geometry and bed material data; however, when used on ephemeral streams, this
technique has a 75 percent error. Hess and Bohman (1996) developed multiple-regression equations
to relate streamflow statistics and the physical and climatic characteristics of the drainage for
estimating stream flow. The method underestimates some drainage areas and overestimates others
due to the inability of the method to account for the geologic variability within the mountain block.

The concurrent measurement technique described by Moore ( 1968) was chosen to e stimate the
discharge of perennial streams addressed in this re port. This te chnique was chosen because it only
uses measured values to estimate long term streamflow. A brief description follows.

Available miscellaneous discharge measurements for each of the ungaged perennial streams were
evaluated to determine which were suitable for use in estimating the average annual flow using the
concurrent measurement method described in Moore (1968, p.35). To apply this method of
estimation, the data required to compute the estimate include miscellaneous discharge measurements
for the ungaged perennial streams and the mean daily and mean annual flows for a gaged stream of
similar runoff characteristics. The method is expressed by the equation:

Qn = Qu(Q/Qy) (Eq. 2-1)

where

Q,, = Long-term mean annual flow at the ungaged stream
Qy = Long-term mean annual flow at the gaged stream
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Q,
Qy

= Measured discharge at the ungaged stream
Mean daily discharge at the gaged stream for the same day Q, was measured.

Values for Qy;and Q, are derived from the record of mean daily flows from the gaged site.

An observation noted by Moore (1968, p. 35) is that the surface runoff characteristics between two
streams are typically different to some degree. This is understandable since the physical attributes of
each drainage area are likely different, thereby influencing the shape of the runoff hydrograph. To
minimize these potential dif ferences, Moore (1968, p. 35) recommends that the me thod only be
applied to concurrent measurements acquired during baseflow conditions.

Discharges of ephemeral streams were not calculated due to the difficulty associated with measuring
ephemeral flows.

2.4  Data Analysis

Miscellaneous discharge measurements for the ungaged perennial streams in Spring, Snake and
White River Valleys were compiled from both SNWA and non SNWA sources. Gaging station data
from Railroad, Steptoe, Spring, Snake and W hite River Valleys were obtained from the U SGS
(NWIS, 2006). The se gaging station da ta were checked for climatic variability by gr aphically
comparing their annual discharges Figure 2-1.
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Figure 2-1

Mean Annual Discharges of Selected Gaging Stations in Eastern Nevada, 1940-2006
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Based on the hydrographs depicted in Figure 2-1, it is apparent that the streams are influenced by
climate patterns in a similar manner. The gaging stations used in the analysis were chosen based on
their proximity to the streams in Spring, Snake, and White River valleys; length of record; and period
of record relevant to the miscellaneous measurement data.

241 Determination of Baseflow Conditions

Baseflow months are defined in this report as those months that account for less than 10 percent of the
total annual discharge. Runoff months are defined in this report as those months that account for 10
percent or more of the total annual discharge Figure 2-2.

The surface runoff characteristics of two nearby catchments can vary due to differences in
precipitation, temperature, drainage area, geology (lithology and s tructure), type and density of
vegetative cover, and stream-channel morphology. These characteristics influence the shape of the
runoff hydrograph; therefore, it is important that concurrent discharges applied in the analysis
represent baseflow conditions as described by Moore (1968).

Hydrographs, of the monthly percentage of the annual flow, were constructed using data from all of
the nearby gaging stations having a period of record greater than 5 years to determine the general
period of baseflow. Table 2-2 provides summary statistics for these gaging stations. Based on their
hydrographs the gaged streams were grouped into 2 categories. They will be referred to as Type-A or
Type-B. Six gaged streams were grouped into Type-A, and 2 gaged streams were grouped in the
Type-B category.

Type-A Hydrograph

- - [N) N [ [
] 3 Q Y ] 3
X X 3 R X R

3
B

Monthly discharge as a percent of the total annual discharge

0%

Month

‘ —*%—Trout —®—Cleve ——Steptoe —#—Baker L.Currant Lehman === Average

Figure 2-2
Type-A Hydrograph Streams
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The Type-A hydrograph exhibits large changes in discharge during the runoff period, reflecting the
spring snowmelt. The Type-B streams have a hydrograph that exhibit small changes in discharge
throughout the year (Figure 2-3). Based on field investigations, it was determined that the ungaged
streams considered in this analysis (i.e, perennial streams in Spring, Steptoe, and White River valleys)
exhibit the same characteristics of the Type-A hydrograph. The base flow periods for Cleve, Steptoe
and Trout Creeks were determined to be as follows: Cleve Creek baseflow is from July 1 to March 31;
Steptoe Creek baseflow is from August 1 to April 30; and Trout Creek 1s from August 1to April 30.

Type-B Hydrograph
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Figure 2-3
Type-B Hydrograph Streams

2.4.2  Selection of Miscellaneous Discharge Measurements

An example of the proce ss and criteria by which the miscellaneous discharge measurements were
evaluated is depicted in Figure 2-4 and incorporate the number and location of the measurements,
when they were taken, and whether they w ere made above or below points of diversion.
Miscellaneous discharge measurements for the ungaged streams were used only if they were
conducted during the baseflow period of the gaged stream.

The miscellaneous measurements sites for individual perennial streams were evaluated and grouped
based on coordinate data, comments regarding the site location, and field re connaissance to identify
anthropogenic influences or geologic features that would effect the streamflow between sites. Each
site was assigned an index number. Sites and their associated measurements were excluded from the
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Figure 2-4
Example of the Process and Criteria used to
Evaluate Miscellaneous Discharge Measurements
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analysis if (1) the site location was not near or at the mountain block-alluvial interface and (2) the
measurements were made below a diversion and did not represent the total streamflow.
Measurements were also excluded if their records were assigned date accuracy codes of month or
year. W ithout the specific day of the mea surement a me an daily flow ca nnot be determined to
compute the estimate.

243 Calculation of Annual Flows (Q,,)

After evaluating all of the available miscellaneous discharge measurements, it was determined many
of the mis cellaneous discharge measurements qualified to be used in the analysis based on the
evaluation criteria. Rather than choose just one miscellaneous measurement for the calculation of the
annual flow (Q,,), it was determined that all qualified measurements had value and s hould be
incorporated into the analysis. This was accomplished by using each miscellaneous measurement to
calculate an annual flow (Q,,,) for the corresponding stream. In this way, all of the qualified data were
considered in the analysis.

An annual flow (Q,,) was calculated for each miscellaneous measurement using (1) the di scharge
value for the measurement, (2) the mean daily flow for a gaged creek corresponding to the date of the
miscellaneous measurement (Q,), and (3) the mean a nnual flow for the same gaged stream (Q,,).
Appendix B contains all the annual dischar ge values for gaging stations in the study area including
those used as Q\, in the estimation of annual di scharge values. Appendix C contains all the
miscellaneous discharge measurement values (Q,). The a verage of all the calculated annual flows
(Q,,) for agiven site wa s used as the estimate for the average annual flow of the corresponding
stream. Some of the ungaged streams had gaging stations operated for short time periods of one or
two years. This data was 1 ncorporated by averaging it with the miscellaneous stream discharge
measurement results (Q,,).

Based on the criteria described in Sections 2.4 and 2.4.1, the gaging stations selected for computing
estimates of annual flow for ungaged streams included: Cleve Creek near Ely, Nevada, for Spring
Valley; Trout Creek near Callao, Utah, for Snake Valley; and Steptoe Creek near Ely, Nevada, for
White River Valley. Figure 2-5 depicts the period of record for each of these gaging stations, and
Figure 2-6 depicts the mean monthly discharge for each station.

244 Limitations

Limitations of this analysisis principally derived from the accuracy and number of concurrent
measurements, the accuracy of stream gage records, and consistency between the respective
surface-runoff characteristics of the ga ged and ungaged streams. Differences in the surf ace-water
runoff characteristics between the gaged and ungaged streams result in differences in the Q,/Q,, and
Q,/Qy ratios. The influence of surface-water runoff characteristics would be reduced if the data used
for the concurrent measurements (Q, and Q,) were collected during baseflow conditions. The
temporal distribution of data for the ungaged streams is insufficient to precisely determine the period
during which baseflow conditions exist; therefore, the periods of baseflow were assumed to coincide
with the gaged streams.
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Mean Annual Discharges at Selected Gaging Stations in Eastern Nevada
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Period of Record for Selected Gaging Stations in Northeastern Nevada
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Mean Monthly Discharge of Steptoe and Cleve Creek
near Ely, Nevada, and Trout Creek near Callao, Utah

Section 2.0 2-11



This Page Intentionally Left Blank

Section 2.0



Volume 2 - Streamflow Documentation and Evaluation

3.0 PHYSICAL DESCRIPTION OF STREAMS

3.1 Spring Valley (HA 184)

Spring Valley comprises the southwestern portion of the Great Salt Lake Groundwater Flow System.
The valley is approximately 120 mi long and averages 16 mi wide. Spring Valley is bounded by the
Schell Creek Range to the west, the Antelope Range to the north, the Snake Range and the Limestone
Hills to the east, the Wilson Creek Range to the south, and the Fortification Range to the southwest.
Most of Spring Valley is in White Pine County, Nevada, except for its southernmost portion, which is
located in Lincoln County, Nevada. U.S. Highway 50 bisects the valley, and U.S. Highway 93 runs
along the western flank of the valley. As part of this study, 27 perennial streams were inventoried in
Spring Valley; the locations of the miscellaneous measurement sites and the Cleve Creek gaging
station are depicted in Figure 3-1.

Using an evaluation and analysis of m iscellaneous discharge measurements for ungaged per ennial
streams, this report e stimates the perennial streamflow for Spring Valley using the continuous gage
records for Cleve Creek and the concurrent measurement method described in Moore (1968). Using
this method, the long-term average annual perennial streamflow for Spring Valley was estimated at
62 cfs, or 45,000 afy ( Table 3-1). Due to the large size of the data set, it is presented in detail in
Appendix E.

The perennial streamflow estimate of 62 cfs, in this report, falls within the range of previous
estimates. Rush and Kaz mi (1965) estim ate 50 cfs (36,000 afy) for the total average annual
streamflow. The estimate derived by this analysis is larger than the estimate reported by Rush and
Kazmi (1965) because an additional fourteen perennial streams were included in the analysis. Based
on this analysis, the perennial streamflow from these fourteen streams is approximately 20 cfs. When
added to the 50 cfs reported by Rush and Kazmi (1965), an estimate of 70 cfs is computed, which is
very close to the 62 cfs derived by the analysis in this report. SNWA (2006) compares favorably with
this report. Small changes in the discharge estimates based on additional data is the reason for the
small decline from 65 cfs reported in SNWA (2006) to 62 cfs in this analysis. Based on the available
data for perennial streams within Spring Valley, the perennial streamflow derived in this report is
consistent with that SNWA (2006) and Rush and Kazmi (1965).

General physical attributes of each drainage area, such as measurement location, size of drainage
area, and station identification numbers, are listed in Appendix A; annual discharges for each gaging
station are listed in Appendix B; miscellaneous discharge measurements are provided in Appendix C;
physical attributes of the drainage areas are given in Appendix D.
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Figure 3-1
Miscellaneous Measurement Sites on Streams in Spring Valley,
White Pine and Lincoln Counties, Nevada
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Table 3-1
Estimated Average Annual Streamflow for Ungaged
Perennial Streams Within Spring Valley and Cleve Creek

Station Number Stream Name Qm
(cfs)
1840201 Siegel Creek 1.03
1840401 North Creek 1.24
1840501 Frenchman Creek 0.54
1840602 Muncy Creek 1.90
1840704 Kalamazoo Creek 6.00
1840802 Piermont Creek 1.68
1840901 Garden Creek 0.39
1841002 Bassett Creek 4.99
1841101 Little Negro Creek 0.86
1841201 Odgers Creek 2.37
1841302 McCoy Creek 6.74
1841401 Taft Creek 2.62
1841501 Stephens Creek 1.04
1841701 Bastian Creek 2.75
1841901 Eight Mile Creek 0.98
1842004 Negro Creek 2.62
1842101 Willard Creek 0.92
1842201 Swallow Creek 7.65
1842602 Dry Canyon and Williams Canyon 1.02
1842702 Pine and Ridge Creeks 1.18
1843001 Meadow Creek 0.78
1843101/02 Shingle Creek 0.96
1843301 Board Creek 0.03
1843401 North Creek 0.01
1843501 Ranger Creek 0.06
1843601 South Taft Creek 0.69
1841611 Cleve Creek (USGS, 2006) 10.5
cfs 62
Totals
afy 45,000

3.1.1  Stage Canyon

Stage Canyon is located on the eastern flank of the Schell Creek Range in northern Spring Valley, and
its measurement site is identified as station number 1840101 on Figure 3-1. The dra inage area is
approximately 9 mi?, with 14 percent of the area being above 8,000 ft-amsl. The elevations in the
drainage area range from 6,550 to 9,060 ft-a msl. The average elevation for the draina ge area is
7,440 ft-amsl. The lithology of the drainage area is about 28 percent volcanic rock, 16 perc ent
carbonate rock, and 56 percent valley fill.

In this analysis Stage Canyon is considered an intermittent stream. Discharge at Stage Canyon has
been measured four times since 1998. In 2000 and 2001 the creek was observed to be dry.
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3.1.2  Siegel Creek

Siegel Creek is located in the Schell Creek Range in northwest Spring Valley, and its measurement
sites are identified as station numbers 1840201 through 1840203 on Figure 3-2. The drainage area is
nearly 6 mi?, with 53 per cent of the area being above 8,000 ft-amsl. E levations range from
6,680 ft-amsl near the measure ment site to 10,170 ft-amsl at the basin divide, with an average
elevation of 8,210 ft-amsl. The surficial geology of the drainage area is comprised of carbonate rocks
(65 percent), volcanic rocks (12 percent), clastic (4 percent), metamorphic rocks (1 percent), and
alluvial material (18 percent).

The banks of S iegel Creek are composed of sediments that range in size from silt and fine sand
(85 percent) to large cobbles and boulders (15 percent). The bed material is poorly sorted, like the
banks, with sediment that is subangular to subr ounded and ranging in size from gravel to large
cobbles. The channel is incised 1 to 2 ft within a much broader channel.

The average annual discharge of Siegel Creek is estimated to be 1.03 cfs or 746 aty. The discharge is
captured below the measurement section by a reservoir with approximately 0.25 to 0.5 acres in
surface area. The water is used for agricultural purposes at the ranch downstream.

3.1.3 Silver Creek

Silver Creek is located in northern Spring V alley, and its drainage area size is approximately 2 mi?
with over 83 percent of the area being above 8,000 ft-amsl. The surficial geology of the drainage area
is comprised of ¢ arbonate rocks (75 per cent), clastic rocks (20 percent), and metamorphic r ocks
(5 percent). Elevations range from 7,160 ft-amsl to over 10,280 ft-amsl at the hydrographic basin
divide, with an average basin elevation of 8,890 ft-amsl.

Silver Creek is an ephemeral stream based on observation that it w as dry during a July 1998 field
visit.

3.14 North Creek

North Creek is located in northern Spring Valley on the eastern slope of the Schell Creek Range, and
its measurement site is identified as station number 1840401 on Figure 3-1. The drainage area size is
approximately 3 mi* and approximately 82 percent of the area is above 8,000 ft-amsl. Seventy-eight
percent of the surficial geology is carbonate rock, 13 percent is clastic rock, and 9 percent is volcanic
rock. Drainage area elevations range from 6,950 ft-amsl at the measurement site to approximately
10,260 ft-amsl, with an average elevation of 8,620 ft-amsl.

The natural channel of North Creek is overgrown with dense vegetation including trees and shrubs.
Bed material is mostly lar ge cobbles and small boulders of car bonate rock, and the steep bank’s
composition is a poorly sorted mixture of silts, sands, gravels, cobbles, and boulders. The diversion
channel, where the discharge is measured, has steep grass- and brush-lined banks and is 85 percent
fine-grained material (Figure 3-3).
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Measurement Sites on Siegel Creek
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Figure 3-3
North Creek

The measurement section is located 15 to 20 ft below the head of the diversion channel. Since late
2006 only a portion of the flow is captured by the diversion. An additional measurement section
located in the natural channel is used to measure the total flow at the mountain block. The estimated
annual discharge is 1.24 cfs or 898 afy.

The diversion is in poor condition below the measurement section, and the diverted water stays in the
channel approximately 75 ft before it returns to the main channel.

3.15 Frenchman Creek

Frenchman Creek is located in northern Spring Valley, and its measurement site is identified as station
number 1840501 on Figure 3-1. The drainage area is located on the eastern slope of the Schell Creek
Range and is approximately 5 mi” in area. Elevations range from 6,520 ft-amsl near the measurement
section to 8,970 ft-amsl, with an average elevation of 7,690 ft-amsl. Only 27 percent of that area is
above 8,000 ft-amsl. The surf icial geology of the drainage area is comprised of carbonate rocks
(63 percent), volcanic rocks (33 percent), with the balance being alluvial deposits.
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The natural channel has steep grass- and brush-lined banks composed of fine-grained materials like
sand and silt with some small gravel. The bed material in t he channel is composed of poorly sorted
small boulders, cobbles, and gravels.

The estimated flow of Frenchman Creek to be 0.54 cfs (391 afy). During periods of base flow, the
entire flow of the creek is lost to infiltration and ET before it reaches the main road.

3.1.6  Muncy Creek

Muncy Creek discharges from the eastern slope of the Schell Creek Range, and its measurement sites
are identified as station numbers 1840601 and 1840602 on Figure 3-1. The drainage area is 14 mi’
and ranges in altitude from 6,180 ft-amsl at its mouth to 9,820 ft-amsl at the basin divide, with an
average altitude of 8,270 ft-amsl. Approximately 70 perc ent of the drainage area is above
8,000 ft-amsl. Carbonate and volcanic rocks comprise 59 percent and 28 percent, respectively, of the
surficial geology. The balance of the outcrops are intrusive (1 percent), metamorphic (1 percent),
clastic (3 percent), and alluvial deposits (8 percent).

Muncy Creek is a natural channel with steep brush-lined banks. The bank material is poorly sorted,
with clasts from sand and silt to large cobbles and small boulders at the measurement site.

Miscellaneous discharge measurements have been made by USGS during 1964 at station num ber
1840601 and by SNWA from 1998 to present at site 1840602. Based on the measurement data the
annual average discharge is estimated to be 1.90 cfs (1,380 afy).

No water use records exist for Muncy Creek prior to 1907, but it is likely with the establishment of
the Silver Mountain mining district in 1870 that the water has been used for mining and milling
activities (Hose et al., 1976). The waters of Muncy Creek have been used for stock, and irrigation.

3.1.7 Kalamazoo Creek

Kalamazoo Creek flows we stward from the eastern slope of the Sche 11 Creek Range, a nd its
measurement sites are identified as station numbers 1840701 through 1840704 on Figure 3-1. The
15 mi? area that Kalamazoo Creek drains hasa surficial geology c omprised of ca rbonate rocks
(39 percent), volcanic rocks (40 percent), clastic rocks (13 percent), metamorphic rocks (4 percent),
and alluvial material (4 percent). The average altitude of the drainage area is 8,250 ft-amsl, with
altitudes ranging from 6,220 ft-amsl at the mountain block-alluvial fan interface to 10,900 ft-amsl at
the basin divide along the south fork of the creek.

The channel of Kalamazoo Creek at 1840704 is incised into poorly sorted alluvial deposits that fill
the bottom of a narrow canyon. The banks are lined with grasses and willows with quartzite outcrops
within a short distance. The bed material is poorly sorted, with particles ranging from sand to large
cobbles and small boulders that are angular to subangular in roundness (Figure 3-4).

From 1964 to 1992, miscellaneous measurements were periodically made by USGS, and SNWA has
made miscellaneous measurements at station number 1840704 from 1993 to present. In 1997, SNWA
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' Figur'e
Kalamazoo Creek

conducted a study t o determine gains and losses in Kala mazoo Creek below the confluence of the
north and south forks of Kalama zoo Creek. For that study, during July 16-18, 1997, discharge
measurements were made at four sites along Kalamazoo Creek identified on Figure 3-5. Station
number 1840704 was measured at the mouth of the canyon above the 4-ft flume diversion structure.
Station number 1840703 was measur ed above the USFS Kalamazoo Creek campground and below
the fault/contact. Station number 1840702 was measured above the fault and contact of carbonate
and quartzite rocks, and station number 1840701 was measured below the confluence of the north and
south forks, with results listed in Table 3-2.

The results of the synoptic measurements indicate a small loss of approximately 0.17 cfs betwe en
sites 1840701 and 1840702. While the loss is within the range of measurement error, the consistency
of the discharge measurements at both sites supports this conclusion. Between sites 1840702 and
1840703 the measurement data shows an approximate 3.85 cfs gain at the structural contact between
the carbonate and clastic rocks (Kalamazoo Spring). From 1840703 to 1840704, an approximate
1.13 cfs increase in discharge was observed. An average 4.85 cfs gain was observed between sites
1840701 to 1840704. A n average annual discharge of 6.00 cfs (4,340 afy) is estimated for
Kalamazoo Creek.

Water currently used for irrigation is divided by a splitter box and conveyed via unlined ditch to its
place of use on the valley floor.
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Table 3-2
Synoptic Discharge Measurement Data for Kalamazoo Creek

Station Discharge Measurement Average Change in Average
Number Date (cfs) Rating Discharge Discharge
(cfs) (cfs)
1840701 0.994 Fair - -
1840702 0.803 Fair - -0.191
7/16/1997 -
1840703 4.66 Fair -- 3.86
1840704 5.62 Good - 0.960
1.09 Good
0.999 Good
1840701 7/17/1997 1.01 -
1.02 Good
0.937 Good
0.885 Good
1840702 7/17/1997 0.815 Good 0.846 -0.164
0.837 Good
4.59 Fair
1840703 7/17/1997 i 4.68 3.83
4.76 Fair
5.74 Fair
5.75 Good
1840704 7/17/1997 5.83 Good 5.82 1.14
5.98 Good
5.79 Good
1.05 Good
1840701 1.04 -
1.02 Good
1840702 0.884 Good 0.884 -0.156
7/18/1997 i
4.86 Fair
1840703 i 4.74 3.86
4.63 Fair
1840704 6.04 Good 6.04 1.30

3.1.8 Piermont Creek

Piermont Creek drains a portion of the Schell Creek Range, and its measurement site is identified as
station numbers 1840801 and 1840802 on Figure 3-1. The drainage area varies in elevation from
6,510 ft-amsl at its mouth, to 1 1,070 ft-amsl at the ba sin divide, with an average elevation of
8,900 ft-amsl. Eighty-one percent of the nearly 8 mi? catchment is above 8,000 ft-amsl. The surficial
geology of the drainage area is comprised of clastic rocks (54 percent), metamorphic rocks
(27 percent), and carbonate rocks (19 percent). A measurement section for Piermont Creek is shown
in Figure 3-6.

Piermont Creek is incised 4 to 6 ft in a narrow canyon partially filled with alluvial deposits. The
banks of the creek above the Piermont Mine are steep and densely lined with trees and brush. Below
the mine, at the mouth of the canyon, the channel widens and at times of high water becomes braided.
Large piles of mine waste occur near the stream, some of which have partially eroded into the stream
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Figure 3-6
Piermont Creek

bed. The loosely consolidated, poorly sorted bed material is angular to subrounded and ranges in size
from coarse gravel to small boulders at site 1840802.

Miscellaneous measurements were made at Piermont Creek by USGS from 1976 to 1982 and by
SNWA from 1996 to 2005. Descriptions of the USGS measurement site match the location of the
SNWA measurement site, so all discharge data are considered equivalent. The estimated long-term
annual discharge is 1.68 cfs (1,220 afy). During July 1999, SNWA performed a synoptic discharge
study to determine the gaining and losing reaches of Piermont Creek (Table 3-3). The data collected
indicate a loss of 0.68 ¢ fs between 1840801 and 1840802. C onsidering the c onsistency of the
measured values at both sites, this is considered to be an accurate number. The water is most likely
lost to infiltration into the less consolidated material between the measurement sections.

3.1.9 Garden Creek

Garden Creek drains a portion of the ea stern slope of the Schell Creek Range through a nar row
canyon, and its measurement site is identified a s station number 1840901 on Figure 3-1. This
catchment ranges in elevation from 6,250 to 10,830 ft- amsl at the basin divide, with an a verage
elevation of 8,400 ft-amsl. This is one of the smaller drainages in Spring Valley, covering an area of
nearly 3 mi?. The surficia 1 geology of the drainage area is 88 percent metamorphic rocks and
12 percent clastic rocks.
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Table 3-3
Synoptic Discharge Measurement Data for Piermont Creek

Average Changein
Station : Discharge Measurement . 9 Average
Date Time : Discharge .
Number (cfs) Rating Discharge
(cfs)
(cfs)
10:05 3.44 Fair
11:00 3.54 Fair
1840801 7/14/1999 12:00 3.59 Fair 3.50 --
13:00 3.46 Fair
14:00 3.45 Fair
10:30 2.90 Good
11:28 2.87 Good
1840802 7/14/1999 12:29 274 Good 2.82 -0.68
13:30 2.83 Good
13:55 2.74 Good

Figure 3-7 provides a photo of Garden Creek at the measurement cross section. Heavy vegetation
growing in the channel and canyon controls the channel’s morphology. Garden Creek is often split
into multiple channels at or below the mountain block. At the measurement cross section, the channel
is incised below its banks nearly 2 ft. Bed material consists of subangular to subrounded clasts of
metamorphic and clastic rocks.

Discharge measurements have be en made at Garden Creek since 1998. The ave rage annual
streamflow is estimated to be 0.39 cfs (282 afy).

3.1.10 Bassett Creek

Bassett Creek drains a portion of the eastern slope of the Schell Creek Range, and its measurement
sites are identified by station numbers 1841001 and 1841002 on Figure 3-1. The eleva tion ranges
from 6,600 ft-amsl at the measurement section to 11,880 ft-amsl at the basin divide, with an average
elevation of 9,440 ft-amsl. Of the 6 mi® drainage area, 86 percent is above 8,000 ft-amsl. The
surficial geology is ¢ omprised primarily of clastic rocks (65 percent) and m etamorphic rocks
(35 percent). The c hannel is heavily overgrown with trees and brush and is characterized by large
boulders and cobbles that are  rounded to subrounded in nature. The c hannel is incised to
approximately 1.5 ft-bgs and has steep banks. Discharge at Bassett Creek was measured quarterly
from 1964 through mid-1992; after mid-1992 the discharge was measured on an annual basis.

Synoptic discharge measurements were made on Bassett C reek on July 26, 2000, by SNWA
(Table 3-4). Station number 1841001 was chosen approximately 1.7 mi upstream of station number
1841002, which is 1 ocated at the mountain block-alluvial fan interface. A loss of 0.55 cf s was
observed between the two sites over a distance of approximately 1.7 mi, which equates to 0.32 cfs lost
per mile (Figure 3-8). The average annual streamflow for Bassett Creek is 4.99 cfs or 3,610 afy.
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Figure 3-7
Garden Creek
Table 3-4
Synoptic Discharge Measurement Data for Bassett Creek
Average Changein
Station . Discharge Measurement . 9 Average
Date Time . Discharge .
Number (cfs) Rating Discharge
(cfs)
(cfs)
12:29 4.30 Fair
1841001 7/26/2000 13:30 3.68 Fair 4.00 --
15:00 4.02 Fair
12:00 3.28 Fair
1841002 7/26/2000 12:55 3.58 Fair 3.45 -0.55
14:00 3.49 Fair

3.1.11 Little Negro Creek

Little Negro Creek drains a portion of't he eastern slope of the Schell Creek Range, and its
measurement site is identified as station number 1841101 on Figure 3-1. Little Negro Creek drains a
small 3 mi® area that ranges in altitude from 6,320 ft-amsl at the measurement section above the
diversion, to over 11,800 ft-amsl. The average altitude of the drainage area is 8,610 ft-am sl. The
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Measurement Sites on Bassett Creek
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surficial geology is composed of 32 percent clastic rocks and 68 percent metamorphic rocks. Little
Negro Creek is incised nearly 3 ft-bgs around the creek with steep grass- and brush-lined banks
composed of silt, cobbles, and small boulders. The be d material is subangular to subrounded, and
about 30 percent of the bed material is large cobbles to small boulders. The remainder of the bed
material is coarse gravel to small cobbles. The discharge measurement site is located about 50 ft
upstream of the diversion, where a small game trail crosses the creek. The water collects behind the
diversion dam, forms a small reservoir, and is then conveyed down the hill via a buried pipeline.
Figure 3-9 shows the measurement section for Little Negro Creek. The average annual discharge for
the creek is 0.86 cfs (623 afy).

Figure 3 .‘
Little Negro Creek

3.1.12 Odgers Creek

Odgers Creek is located on the eastern slope of the Schell Creek Range, and its measurement site is
identified as station number 1841201 on Figure 3-1. Odgers Creek drains a nearly 4 mi’ area, with
altitudes ranging from 6,500 to over 1 1,700 ft-amsl. With over 80 percent of the ba sin above
8,000 ft-amsl, it has an average elevation of 9,140 ft-amsl. The surficial geology of the drainage area
is comprised of clastic rocks (49 percent), metamorphic rocks (40 percent), and alluvial material
(11 percent). The creek is incised about 1.5 ft at the measurement cross section, 25 ft upstream of the
diversion pipe. Bed material in Odgers Creek is composed of subangular to subrounded clasts of
metamorphic and clastic rocks. The bed material ranges in size from coarse gravel to large cobbles
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and small boulders. The cha nnel has grass- and brush-lined banks near the measurement section,
while upstream the heavy brush makes access to the channel difficult. The water enters a aque duct
just below the measurement section and travels approximately 1 mi down the alluvial fan to the road.
From there the water discharges from the aqueduct and into a culvert, where it crosses the road and
flows into two ditches that convey the water north and south to the appropriate place of use. During
November 1972, USGS began making miscellaneous measurements about every two months. In
1975 the data collection was temporarily adjusted to reduce data collection to quarterly intervals.
This was continued until June 1992, when USGS ceased making discharge measurements. In 1993
SNWA began its data collection program on this stream and made annual discharge measurements.
The estimated annual discharge of Odgers Creek is 2.37 cfs (1,720 afy).

3.1.13 McCoy Creek

McCoy Creek is located on the eastern slope of the Schell Creek Range, and its measurement sites are
identified as station numbers 1841301 through 1841303 on Figure 3-1. The creek drains an area of
6.2 mi. The average elevation of the drainage area is 9,400 ft-amsl, with a minimum elevation of
6,620 ft-amsl and a maximum elevation of 11,770 ft-amsl. Approximately 85 percent of the basin is
above 8,000 ft-amsl and has a surficial geology composed of clastic rocks (53 percent), metamorphic
rocks (37 percent), alluvial material (10 percent). In July and A ugust 1964, USGS made two
discharge measurements. Mc Coy Creek was not measured again until USGS began quarterly
measurements in 1991 and ended in 1992. Af ter 1992 SNWA began conducting annual discharge
measurements of McCoy Creek. On July 15, 1999, SNWA conducted a synoptic discharge study on
McCoy Creek. Two sites were selected: the first at the junction of the mountain block and alluvial
fan, and the second 1.8 mi upstream. It was determined that the creek gained 1.85 cfs between the
two sites. On Oc tober 25, 2005, a discharge measurement was made at the mountain bl ock cross
section (1841302) and also at the end of the aqueduct before the discharge is split into two streams
(1841303). Only one measurement was made at each site, and these indicated a loss of over 1.5 cfs,
indicating that the aqueduct is in poor c ondition or that between the intake of the aqueduct and site
1841302 the stream bed is very pe rmeable. The estimated annual streamflow of McCoy C reek is
6.74 cfs (4,880 aty). Figure 3-10 shows a measurement section at McCoy Creek.

Diverted water is conveyed by aqueduct to the diversion structure, where the water can be split into
two streams. One stream is diverted south into a ditch where the water is conveyed to its place of use,
and the second allows the water to flow east, where after a short distance it can be diverted to irrigate
crops at the northern portion of the place of use (Table 3-5).

3.1.14 Taft Creek

Taft Creek is located on the eastern slope of the Schell Creek Range, and its measurement sites are
identified as station numbers 1841401 and 1841402 on Figure 3-1. Taft Creek drains an area of
43 mi%, and has the highest average elevation, 9,800 ft-amsl, of any creek in Spring V alley.
Elevations inthe drainage range from 6,980 ft-amsl at the measurement section to over

11,700 ft-amsl at the ba sin divide. The surficial geology of the drainage is comprised of alluvial
deposits (20 percent), clastic rocks (55 percent), and metamorphic rocks (25 percent). Taft Creek is
measured in the 2.50-f t-wide concrete diversion before it enters a drop pipe. The na tural channel
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Figure 3-10

McCoy Creek
Table 3-5
Synoptic Discharge Measurement Data for McCoy Creek
Average Changein
Station ) Discharge | Measurement . 9 Average
Date Time . Discharge .
Number (cfs) Rating Discharge
(cfs)
(cfs)

7/15/1999 10:05 6.85 Fair

7/15/1999 11:00 6.62 Fair
1841301 - 6.58 --

7/15/1999 13:20 6.40 Fair

7/15/1999 14:15 6.46 Fair

7/15/1999 9:05 8.61 Good

7/15/1999 9:46 8.33 Good

7/15/1999 10:35 8.51 Good
1841302 8.43 1.85

7/15/1999 11:30 8.70 Good

7/15/1999 12:31 8.46 Good

7/15/1999 13:30 7.98 Good

above the diversion has steep brush-lined banks, and the bed material is subrounded to rounded clasts
of metamorphic and clastic rocks. The discharge is measured at the diversion structure. The water is
diverted via a concrete and rock dam and channel that funnels water through a drop pipe. The pipe
conveys the water through to a larger diversion structure. At the lower diversion structure, which is a
concrete and rock dam, the waters from South Taft Creek and Ranger Creek converge with the water
from Taft Creek. At the lower diversion structure, the water can be routed into a lar ge drop pipe or
turned back to the natural channel (Figures 3-11 and 3-12).
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Figure 3-11
Taft Creek

During 1964 USGS measured Taft Creek below South Taft Creek. These mea surements are not
considered equivalent to station number 1841401 and are reported under station number 1841402.
Discharge has been measured intermittently at Taft Creek since 1980. In July 1991, USGS measured
the discharge quarterly; these measurements ended in June 1992. The estimated average annual
discharge of Taft Creek is 2.62 cfs (1,900 afy).

3.1.15 Ranger Creek

Ranger Creek is located on the eastern slope of the Schell Creek Range, and its measurement site is
identified as station number 1843501 on Figure 3-1. The creek drains a relatively small area of
1.6 mi?, and the drainage area ranges in altitude from 6,570 ft-amsl at the measur ement site to over
11,400 ft-amsl at the basin divide, and averages nearly 8,490 ft-amsl. Sixty-nine percent or 1.1 mi* of
the drainage area is above 8,000 ft-amsl, and t he surficial geology is predominately metamorphic
rocks (60 percent) with clastic rocks and alluvi al deposits accounting for 20 percent each. Ranger
Creek is a small creek with banks lined by vegetation. The estimated average annual discharge of
Ranger Creek is 0.06 cfs (43 afy). The water is collected in the same diversion as Taft and South Taft
creeks and is assumed to be used for irrigation (Figure 3-13).
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Figure 3-13
Ranger Creek

3.1.16 South Taft Creek

South Taft Creek is located on the eastern slope of the Schell Creek Range, and its measurement site
is identified as station number 1843601 on Figure 3-1. The creek drains an area of 3.2 mi?, from an
altitude of 11,730 at the basin divide to 6,570 ft-amsl at the measurement section. Nearly 75 percent
of the drainage area is above 8,000 ft-amsl. The surficial geology of the drainage area is comprised of
clastic rocks (41 percent), metamorphic rocks (22 percent), and alluvial deposits (37 percent).

The banks of South Taft Creek are steep and lined with willows and other vegetation. The left bank is
at the foot of a hillside, and the creek is incised about 2 ft. Approximately 85 percent of the bed
material has diameters larger than 6-in., and the channel is littered with large debris (Figure 3-14).
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Figure 3-14
South Taft Creek

A discharge of 0.72 cfs was mea sured at South Taft Creek on July 25, 2006. The estimated mean
annual discharge is 0.69 cfs or 500 afy.

3.1.17 Stephens Creek

Stephens Creek is located on the eastern slope of the Schell Creek Range, and its measurement site is
identified as station num ber 1841501 on Figure 3-1. The c reek drains a 3 mi ? area that ranges in
elevation from 6,560 ft-a msl at the mea surement site to 11,480 ft-amsl at the basin divi de, and
averages 8,970 ft-amsl. More than 75 percent of the basin is over 8,000 ft-amsl. The surficial
geology of the basin is composed of ¢ lastic rocks (58 percent) and metamorphic rocks (42 percent).
The creek has steep brush-lined banks ( Figure 3-15). At the m easurement cross section above the
diversion, the bed material is comprised of small cobbles and coarse gravel. A discharge of 0.99 cfs
was measured July 25, 2006. The estimated mean annual discharge is 1.04 cfs or 753 afy.

The stream is diverted into an aqueduct through a square notch weir, where it is used for irrigation.
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Figure 3-15
Stephens Creek

3.1.18 Cleve Creek

Cleve Creek, also known as Cleveland Creek, is located on the eastern slope of the S chell Creek
Range, and its measurement sites are identified as station numbers 1841601 through 1841612 on
Figure 3-1. Cleve Creek has a drainage area of 32 mi? making it the largest drainage area in Spring
Valley. The surficial geology of the basin is composed of ne arly equal amounts of ¢ arbonate
(41 percent) and clastic rocks (57 percent), and 2 percent of the area is covered by alluvial deposits.
The elevation at the USGS gaging station Cleve Creek near Ely, Nevada (10243700) is 6,200 ft-amsl.
The creek is lined by steep banks and is incised approximately 4 ft at the gaging station (Figure 3-16).

USGS has maintained a gaging station on Cleve Creek inter mittently since 1914. The compl ete
period of rec ord of Cleve Creek is as follows: June 1914 to December 1916; October 1959 to
September 1967; October 1976 to September 1981; December 1982 to September 1987; and March
1990 to present. The long-term mean annual discharge is 10.5 cfs, the maximum and mini mum
average annual discharges were 22.2 in 1984 and 5.15 in 1960. In 2006 the mean annual discharge
was 14.4 cfs (USGS, 2006) (Figure 3-17).

USGS conducted a synoptic discharge measurement study during the 1982 water year. The study
primarily involved the south fork of Cleve Creek, which is upstream of the north fork of Cleve Creek.
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Figure 3--16
Cleve Creek

A loss of 1.14 cfs was observed from station 1841601 to station 1841612 over a distance of 3.7 mi.
Below station 1841612, the North Fork of Cleve Creek (1841606) was measured, and a discharge of
8.89 cfs was recorded. This fork contributes the majority, and at times the entirety, of the discharge in
Cleve Creek. Assuming the losses and gains between station numbers 1841612 and 1841606, the
combined discharge at the ¢ onfluence (near site 1841607) of the Nor th and South Forks of Cleve
Creek was 9.08 cfs during the study. The discharge measured at station 1841610 was reported to be
8.97 cfs. When taking the measurement error into account, a loss of greater than 1 cfs was measured
on the South Fork of Cleve Creek, and no measurable gain or loss ¢ ould be determined below the
North Fork of Cleve Creek (Figure 3-18) (Table 3-6).

SNWA conducted a similar study during July 14 and 15, 1997. The SNWA study consisted of four
measurement sites from just below the confluence of the North and S outh Forks of Cleve Cre ek
(1841607) to the gaging station Cleve Creek near Ely, Nevada (1841611). A seepage loss of 0.81 cfs
was measured between these two points over the 2-day study (Table 3-7).
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USGS 10243700
Cleve Creek near Ely, NV
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Figure 3-17
Hydrograph of Mean Annual Discharge at Cleve Creek near Ely, Nevada

Table 3-6
Synoptic Discharge Measurement Data for Cleve Creek - USGS
Average Change in
Station . Discharge Measurement . 9 Average
Date Time . Discharge .
Number (cfs) Rating Discharge
(cfs)
(cfs)
1841601 - 1.33 - - -
1841602 - 1.13 - - -0.2
1841603 - 1.33 - - 0.2
1841604 -- 0.96 -- -- -0.37
8/24/1982
1841605 -- 0.17 -- - -0.79
1841612 -- 0.19 -- -- 0.02
1841606 - 8.89 - - --
1841610 - 8.97 - - 8.78
1841606 - 5.97 - - -
10/6/1987
1841612 - 0.03 - - -
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Figure 3-18

Measurement Sites on Cleve Creek
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Table 3-7
Synoptic Discharge Measurement Data for Cleve Creek - SNWA

. . Average Change in
Station . Discharge Measurement . Average
Number Date Time (cfs) Rating Discharge Discharge

(cfs)
(cfs)
1841607 - 37.9 Fair -
1841607 - 38.1 Fair 38 -
1841608 5/17/1993 -- 34.8 Fair -- -3.2
1841609 -- 40.4 Fair -- 5.6
1841611 8:00 37.7 Fair -- -2.7
10:32 9.28 Fair
11:25 9.09 Fair
12:50 8.78 Fair
1841607 7/14/1997 1342 381 Fair 8.86 --
14:35 8.55 Fair
15:25 8.64 Fair
11:20 7.11 Fair
13:30 8.27 Good
1841611 7/14/1997 1505 761 Good 7.60 -1.26
16:30 7.43 Fair
8:36 8.35 Fair
1841607 7/15/1997 10:52 8.35 Fair 8.39 --
15:02 8.48 Good
10:40 6.41 Good
1841608 7/15/1997 1549 679 Fair 6.60 -1.79
8:58 9.06 Fair
1841609 7/15/1997 13:11 8.52 Fair 8.52 1.92
15:00 7.97 Fair
9:48 8.98 Good
1841611 7/15/1997 13:43 7.41 Fair 8.04 -0.48
16:05 7.74 Good
1841607 6:15 8.26 Fair -- --
1841608 6:52 8.16 Fair -- -0.10
1841609 7116/1997 7:27 8.62 Fair -- 0.46
1841611 6:00 6.48 Fair - -2.14

3.1.19 Bastian Creek

Bastian Creek is located on the eastern slope of the Schell Creek Range, and its measurement site is
identified as station number 1841701 on Figure 3-1. The creek drains an area of 2.7 mi?, and the
surficial geology is 99 percent carbonate rock and 1 percent alluvial deposits. Like other perennial
streams, it is spring fed throughout the year. The highest point in the drainage area is nearly
10,500 ft-amsl. About 52 percent of the drainage area is above 8,000 ft-amsl. The dischar ge at
Bastian Creek has been measured intermittently since 1998. The estimated average annual discharge
is 2.75 cfs (1,990 afy). The spring is diverted f rom its natural channel near Bastian Spring and is
conveyed via an unlined canal over the alluvial fan to its place of use (Figure 3-19).
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Figu
Bastian Creek

3.1.20 Eightmile Creek

Eightmile Creek is located on the western slope of the Snake Range, and its measurement site is
identified as station number 1841901 on Figure 3-1. The creek drains an area of 3.1 mi?, and the
surficial geology of the drainage area is composed of clastic rocks (68 percent), intrusive r ocks
(16 percent), carbonate rocks (13 percent), and alluvial deposits (3 percent). The elevation of the
drainage area ranges from 6,570 ft-amsl at the measurement section to over 9,300 ft-amsl at the basin
divide. The average elevation of the drainage area is nearly 8,100 ft-amsl, with about 57 percent of
the drainage area above 8,000 ft-amsl.

The measurement cross section is located approximately 50 ft upstream from a small reservoir used
for irrigation. The channel is shallow and narrow, and the stre am bed is bedr ock (Figure 3-20).
Discharge was measured once in 1964 by USGS and then intermittently by SNWA since 1998. The
estimated average annual discharge for Eightmile Creek is 0.98 cfs (710 afy).

3.1.21 Negro Creek

Negro Creek is located on the western slope of the Snake Range, and its measurement sites are
identified as station numbers 1842001 through 1842005 on Figure 3-1. Draining nearly 28 mi?,
Negro Creek has one of the lar gest drainage areas in Spring Valley. The dra inage has an a verage
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Figure 3-20
Eightmile Creek

elevation of over 8,220 ft-amsl. Altitudes inthe drainage area vary from 6,200 ft-amsl at the
discharge measurement section to over 12,010 ft-amsl along the we stern slope of Mt. Moriah. The
surficial geology is composed of carbonate rocks (78 percent), clastic rocks (13 percent), and a small
amount of alluvial deposits (9 percent). The creek is incised, in a broad canyon, approximately 40 ft
below the top of the alluvial fan. The banks of the creek are lined with heavy brush in the lower part
of the drainage area and hea vy brush and trees in the upstream portion of the drainage area
(Figure 3-21).

Discharge measurements have been made intermittently by SNWA since 1998. During 2001, a
synoptic discharge measurement study was conducted. On August 8, 2001, the di scharge was
measured at three sites on Negro Creek. The first site (1842001) was measured above the confluence
of Salt Marsh Creek and Negro Creek (Figure 3-22). The second and third sites (1842002 and
1842003) were measured near the ranch house. No change in discharge was observed between sites
1842001 and 1842002, a nd a small incr ease in discharge of 0.27 cfs was observed between sites
1842002 and 1842003 (Table 3-8). On August 6, 2003, a m easurement was made at sites 1842002
and 1842003 showing an increase in discharge of 0.65 cfs. The estimated long-term average
discharge is 2.62 cfs (1,900 afy).
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Figure 3-21
Negro Creek

3.1.22 Willard Creek

Willard Creek is located on the western slope of the southern Snake Range, and its measurement sites
are identified as station numbers 1842101 and 1842102 on Figure 3-1. The creek drains an area of
3.8 mi?, that ranges in elevation from 6,980 ft-amsl to over 11,500 ft-amsl, with an average elevation
of over 8,800 ft-amsl.  Approximately 75 perc ent of t he nearly 4 m i’ drainage area is above
8,000 ft-amsl. The surficial geology of the dra inage area is comprised of metamorphic  rocks
(76 percent), intrusive rocks (13 percent), clastic rocks (1 percent), and alluvial material (10 percent).

Discharge was measured once by USGS in 1964 and then quarterly at station number 1842101
beginning July 1991 and ending June 1992. On July 26, 2006, SNWA established station number
1842102 (approximately 0.25 miles below site 1842101) due to accessibility. A discharge of 0.22 cfs
and a temperature of 22.1°C was measured by SNWA at site 1842102 (Figure 3-23). The discharge
was measured where the road crosses the creek. Below site 1842102 the creek is diverted into a small
reservoir for irrigation. The estimated long-term average discharge is 0.92 cfs (666 afy).

3.1.23 Shingle Creek

Shingle Creek is located on the western slope of the Snake Range, and its measurement sites are
identified as station numbers 1843101 through 1843105 on Figure 3-1. The creek drains an area of
2 mi?, with altitudes in the drainage area ranging from 7,400 to 11,730 ft-amsl. The average elevation
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Figure 3-22
Measurement Sites on Negro Creek
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Table 3-8
Synoptic Discharge Measurement Data for Negro Creek
Average Change in
Station . Discharge Measurement . 9 Average
Date Time . Discharge .
Number (cfs) Rating Discharge
(cfs)
(cfs)
13:12 1.31 Good
1842001 | 8/8/2001 13:55 1.39 Good 1.35 -
14:49 1.36 Good
13:27 1.37 Fair
1842002 | 8/8/2001 14:35 1.32 Fair 1.35 0.00
15:30 1.35 Fair
11:09 1.51 Fair
12:00 1.61 Fair
1842003 | 8/8/2001 12:57 1.67 Fair 1.62 0.27
13:55 1.67 Fair
14:58 1.62 Fair

Willard Creek
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1s 9,550 ft-amsl. The drainage area is comprised primarily of metamorphic rocks (88 percent), clastic
rocks (6 percent), intrusive rocks (1 percent), and alluvial material (5 percent).

The channel of Shingle Creek is incised nearly 4 ft, below the surrounding area. The bed material is
predominately cobbles to boulders. The banks are lined with grass, brush, trees and are steep. USGS
operated and maintained the Shingle Creek near Great Basin National Park boundary near Osceola,
Nevada gaging station from October 2003 through September 2004 (Table 3-9). The USGS, during
June and October 2003, performed a synoptic discharge measurement study. The results showed little
loss in both June and October (Elliott et al., 2006). SNWA made a discharge measurement during
July 26, 2006, and recorded a flow of 1.14 cfs (Figure 3-24). The average annual flow is estimated to
be 0.96 cfs or 695 afy.

Table 3-9
Synoptic Discharge Measurement Data for Shingle Creek
Average Change in
Station ' Discharge | Measurement . 9 Average
Date Time . Discharge .
Number (cfs) Rating Discharge
(cfs)
(cfs)
1843103 6/11/2003 13:10 2.02 Fair -- -
12:55 2.02 Fair
13:00 1.99 Poor
1843101 6/11/2003 2.02 0.00
13:20 2.05 Poor
13:42 2.01 Poor
1843105 6/11/2003 12:25 1.71 Fair -- -0.31
1843104 6/11/2003 12:10 1.83 Fair -- 0.12
1843103 10/9/2003 9:30 0.77 Fair -- -
9:20 0.73 Poor
9:36 0.72 Poor
1843101 10/9/2003 0.73 -0.04
9:47 0.73 Poor
9:57 0.74 Poor
1843105 10/9/2003 9:10 0.63 Fair -- -0.10
1843104 10/9/2003 8:55 0.59 Poor -- -0.04

3.1.24 Pine and Ridge Creeks

Although Pine and Ridge creeks are two separate creeks, because of their small drainage areas and
close proximity to each other they are treated in this rep ort as one drainage area. Pine and Ridge
creeks drain the western flank of Wheeler Peak in the Snake Range, and their measurement sites are
identified as station numbers 1842701 and 1842702 on Figure 3-1. The combined drainage area of
these two creeks is 4.0 mi®. Elevation in the drainage area ranges from approximately 7,190 to nearly
13,000 ft-amsl at Whee ler Peak, and the average elevation is about 9,100 ft-amsl. The sur ficial
geology of the drainage area is comprised mainly of alluvial deposits (14 percent), metamorphic
rocks (64 percent), clastic rocks (15 percent), and intrusive rocks (7 percent). Figure 3-25 shows a
measurement section on the creek.
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Figure 3-24
Shingle Creek

- )

Figure 3-25
Pine and Ridge Creeks below their Confluence
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In 1964, USGS measured Pine and Ridge creeks at the downstream end of an aqueduct. During a
field visit to Pine and Ridge creeks on August 16, 2006, SNWA measured a discharge of 0.93 cfs.
The stream was incised approximately 2 ft into the surrounding alluvial de posits; the banks were
steep and some were undercut. The alluvial material was obviously being held in place by the tree
roots. An estimated annual discharge of 1.18 cfs was calculated for Pine and Ridge Creeks.

3.1.25 Williams Creek

Williams Creek drains the southwest flank of Wheeler Peak located in the Snake Range, and its
measurement site is identified as station number 1842602. The average elevation of the drainage area
is 9,680 ft-amsl, with altitudes ranging from 7,340 to over 11,760 ft-amsl. The surficial geology of
the drainage is nearly equal amounts of clastic and intrusive rocks, 49 and 50 percent, respectively,
with 1 percent of alluvial material.

USGS operated and maintained the Williams Canyon above aqueduct near Minerva, Nevada gage
during water years 2003 and 2004. On August 16, 2006, the dis charge measured by SNWA was
0.64 cfs. The discharge measurement was made near the upstream end of the diversion cha nnel
located approximately 150 ft downstream of the former USGS gaging station site. The channel is in a
heavily forested area and has coarse bed material. The natural portion of the channel, upstream of the
measurement section, is incised in the alluvial material and has steep undercut banks. The estimated
average annual discharge is 1.02 cfs or 738 cfs (Figure 3-26).

Figure 3-26
Williams Creek
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3.1.26 Swallow Canyon Creek

Swallow Canyon Spring is in Swallow Canyon appr oximately 2 mi northeast of Minerva, Nevada,
and 2.5 mi east of Shoshone, Nevada, on the west slope of the Snake Range. The spring discharges
from Paleozoic carbonate rocks at the mouth of Swallow Canyon. The discharge of Swallow Canyon
Spring is variable because of seasonal fluctuations of its water source and local precipitation events.
Discharges have been measured at over 50 cfs and at times the creek has been observed as dry. The
estimated long term mean annual discharge is 7.65 cfs or 5,540 afy. The bed material at the discharge
measurement section ranges insi ze from large boulders to coar se gravel, the majority being

medium-sized boulders. The velocity of the creek is high e nough to pr event finer sediment
accumulation. The left bank is a steep ¢ arbonate cliff; the right bank is li ned with heavy brush
consisting mainly of wild roses and stinging nettles and is comprised of cobbles, gravel, and boulders.
The channel is incised approximately 15 ft along the c anyon’s southern edge. The discharge is
measured 10 to 25 ft above the diversion pipe depending upon the stage of the creek (Figure 3-27).
The diversion infrastructure consists of a small concrete dam and 20-in. d iameter head gate, which
can allow any portion of the discharge to be divided between the diversion or the natural channel.
The diversion after the head gate is a 20-in. diameter pipe, which after approximately 400 yards,
transitions from pipe to open channel. The water is then routed toward Minerva, Nevada, where it is
used on the valley floor to support livestock and agriculture. During the unusually high runoff period
in 2005, the diversion structure and head gate were destroyed (Figures 3-28 and 3-29).

X d
Figure 3-27
View of Swallow Canyon Spring Looking Upstream from
Diversion Structure toward Discharge Measurement Section
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Figure 3-28
Swallow Canyon Diversion Structure, July 28, 2004

_ s AN AN
Water is bypassing the structure in the upper right of the photograph.
Figure 3-29

Close-Up of Destroyed Swallow Canyon Diversion Structure, July 28, 2005
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3.2 Snake Valley (HA 195)

Snake Valley comprises the central portion of the Great Salt Lake Desert Flow System. The valley is
approximately 95 mi long and 40 mi wide. Snake Valley is bounded by the Snake Range to the west,
the Confusion Range, Conger Range, and Burbank Hills to the east, and a low alluvial divide to the
south. To the north, Snake Valley opens to the Great Salt Lake Desert. U.S. Highway 50 traverses
the southern one-third of the valley and runs east-west through the Snake Range. As part of this study
24 streams were inventoried in Snake Valley. Figure 3-30 provides the locations of the measurement
stations on these streams.

After an evaluation and analysis of miscellaneous discharge measurements for ungaged perennial
streams, through the end of the 2006 water year, the perennial streamflow for Snake Valley was
estimated using the continuous gage records for Trout Creek near Callao, UT and Cleve Creek near
Ely, Nevada. Trout Creek was used to estimate streams north of Mt. Moriah and Cleve Creek was
used to estimate the creeks south of Mt. Moriah. Two creeks were chosen because during the
verification process it was determined that Trout Creek over estimated the discharges for the creeks
south of Mt. Moriah. Cleve Creek was chosen to estimate the southern portion of S nake Valley
because of its lengthy and complete record. The estimated average annual perennial streamflow, not
including Warm Springs or Big Springs, for Snake Valley is 43,000 afy.

The perennial streamflow estimates derived by this analysis are within the range of previous estimate
by Hood and Rush (1965), in which an estimate of 58,000 afy wa s reported for the mean annual
streamflow for the valley, including runoff in Hamlin Valley; the eastside of Snake Valley; and Warm
Spring and Big Springs. To perform a relative comparison, the 58,000 afy must be discounted by
20,000 afy. This figure is arrived at by subtracting Hamlin Valley (7,000 afy), the East side of Snake
Valley (1,000 afy) and an estimated 6,000 afy each for Big Spring and Warm Spring. This leaves a
remainder of 38,000 afy. The estimate derived by this analysis is larger than the estimate reported by
Hood and Rush (1965) because this analysis included an additional seven sites (six perennial streams
and one additional gaging station). Based on this analysis, the perennial streamflow from these seven
streams is a pproximately 8,000 afy. When added to the 38,000 afy reported by Hood and Rush
(1965), an estimate of 46,000 afy is computed, which is very close to the 43,000 a fy derived by the
analysis in this report (Table 3-10). Based on the available data for perennial streams within Snake
Valley, the perennial streamflow derived by this analysis is consistent with that reported by Hood and
Rush (1965).

General physical attributes about the each drainage area, such as measurement location, size of
drainage area, and station identification numbers, are listed in Appendix A; miscellaneous discharge
measurements are given in Appendix C. Detailed descriptions of the streams of Snake Valley are
given in the following sections. Annual discharges for each gaging station are listed in Appendix B.
Detailed descriptions of the streams of Snake Valley are provided in the following sections and the
physical attributes of the drainage areas are given in Appendix D.

3.21 Indian Farm Creek

Indian Farm Creek drains from the eastern flank of the Deep Creek Range Snake Valley, Juab County,
Utah, and its measurement site is identified as station number 1950101 on Figure 3-30. The Indian
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Figure 3-30

Measurement Sites on Streams in Snake Valley, Nevada and Utah
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Farm Creek drainage area is approximately 6 mi’> with nearly 60 percent of the are a higher than
8,000 ft-amsl. The drainage area ranges in elevation from 5,520 ft-amsl at the mouth of the canyon,
to about 12,000 ft-amsl at Haystack Peak, with an average basin ele vation of approximately
8,540 ft-amsl. The surficial geology of the drainage area is composed primarily of Tertiary intrusive
rocks (80 percent) and Quaternary-Tertiary alluvial deposits (20 percent).

The channel of Indian Farm Creek is moderately incised, and the bed material at the cross section is
90 to 95 percent fine sand to coarse gravel (less than 0.75 in.) of granitic origins (Figure 3-31).

Miscellaneous discharge measurements were made during August and October, 2005. On August 3,
2005, the discharge was 4.71 cfs and on October 4, 2005, 1.11 cfs was measured. An average annual
discharge is estimated to be 4.24 cfs (3,070 afy).

Indian Farm Creek is diverted via an unlined ditch and is then conveyed to the valley floor, where the
water is used for irrigation and livestock.

Figure 3-31
Indian Farm Creek

3.2.2 Granite Creek

Granite Creek drains southwestward from the southern slope of Ibapah Peak and the northern slope of
Red Mountain in the De ep Creek Range Snake Valley, and its measurement sites are identified as
station numbers 1950201 thr ough 1950203 on Figure 3-30. Granite Creek’s drainage area is
approximately 8 mi2, with approximately 75 percent of the area above 8,000 ft-amsl in elevation.
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Elevations range from 6,350 ft-amsl near the Granite Creek gaging station to 12,070 ft-amsl near the
basin divide. The ave rage drainage area elevation is 9,070 ft- amsl. The surficial ge ology is
composed of intrusive rocks (45 percent), clastic rocks (3 percent), metamorphic rocks (35 percent),
and alluvial deposits (17 percent).

Bed material is very coarse, with 80 to 85 percent exceeding 4 in. insize and an absenc e of
fine-grained material indicating regular occurrences of high velocities. The banks of the cre ek are
composed mainly of coarse metamorphic and granitic gravels and sands held in place by tree roots
and grasses (Figure 3-32).

Figure 3-32
Granite Creek near Callao, Utah

Granite Creek is measured by USGS; its discharge data is published annually as Granite Creek near
Callao, Utah station (10172875), by USGS-Utah District. Mean daily discharge values are computed
from gage height records, and these records are available from June 2003 to present. The mean
annual discharge is 4.33 cfs (3,135 af y) (USGS, 2006). The gaging station is located on the right
bank approximately 50 ft upst ream of an agricultural diversion. The gage pool is controlled by a
Cippoletti weir, with a V-notch weir in the center to measure low flows.

The diversion works appear able to divert all but the highest flows of the creek into an aqueduct that
conveys the water to the valley floor, where it is used for irrigation and livestock.
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3.23 Trout Creek

Trout Creek drains the southern slope of Red M ountain and the eastern flank of the Deep Creek
Range, and its measurement sites ar ¢ identified as station numbers 1950301 and 1950302 on
Figure 3-30. Trout Creek drains an area of approximately 8 mi?, with 82 percent of the area above
8,000 ft-amsl. The dra inage elevations range from 6,190 ft-amsl nea r the gaging stationt o over
11,000 ft-amsl at the hydrogr aphic basin divide, and the average elevation is 9,200 ft-amsl. The
surficial geology is composed of metamorphic rocks (80 percent) and Quaternary-Tertiary alluvial
deposits (20 percent). Figure 3-33 shows a measurement section for Trout Creek.

Figure 3-33
Trout Creek near Callao, Utah

Mean daily discharges are computed from gage height records recorded at the Trout Creek near
Callao, Utah (10172870) gaging station. Records at Trout Creek are available from October 1958 to
September 1995 and from July 2002 to present. During water year 2006, the annual discharge was
4.54 cfs (3,290 afy). The mean, minimum, and maximum annual discharges are 5.68, 2.07 (1989),
and 16.3 cfs (1983), respectively (Figures 3-34 and 3-35) (USGS, 2006).

Downstream from the mouth of the canyon, Trout Creek flows into an unlined channel across a large
alluvial fan, where it joins Birch Creek and flows onto the valley floor. On October 31, 2004, the
discharge of Trout Creek was 0.90 cfs, measured above the confluence with Birch Creek. According
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USGS 10172870
Trout Creek near Callao, UT
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Figure 3-34
Hydrograph of Mean Annual Discharge at Trout Creek near Callao, Utah

to Meinzer (1911) the water of Trout and Birch creeks was used for irrigation at two ranches.
Currently the water is used on the valley floor for irrigation and livestock and supports a large grove
of tamarisk and Russian olive trees.

3.24 Birch Creek

Birch Creek drains the western flank of the Deep Creek Range, and its measurement site is identified
as station number 1950401 on Figure 3-30. The drainage area of Birch Creek is approximately 9 mi?,
and elevations range from 5,210 ft-amsl at the mouth of the canyon to over 11,000 ft-amsl near the
basin divide. Approximately 80 percent of the drainage area is above 8,000 ft-amsl, with an average
elevation of 8,620 ft-amsl. The surf icial geology of the drainage is c omposed of pre-Cambrian
metamorphic rock (92 percent) and Quaternary-Tertiary alluvium (8 percent).

Birch Creek was measured above its confluence with Trout Creek. The channel is overgrown with
willow and salt cedar; it is incised approximately 1.5 ft into the surrounding alluvial f an
(Figure 3-36). The channel is armored with bed material of which 80 to 85 perc ent is 1-to
3-in. gravel. Velocities are high enough that there is very little fine-grained material in the channel,
except for the banks.
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Figure 3-35

Measurement Sites on Trout and Birch Creeks
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Figure 3-36
Birch Creek

Discharge was measured during Oc tober 2004 and October 2005. The estimated mean a nnual
discharge for Birch Creek is 4.39 cfs (3,180 afy).

An unknown quantity of water may be diverted via pipeline to the town of Trout Creek. Because of
access issues to the site where the creek exits the mountain block, no accurate description of diversion
works or amount of water diverted was made as part of this study.

3.25 Swan Creek

Swan Creek is located on the western side of Snake Valley, and its measurement site is identified as
station number 1950501 on Figure 3-30. The drainage basin’s elevations range from 5,840 ft-amsl at
Devil’s Gate to about 9,000 ft-amsl near the basin divide. The average elevation of the drainage area
is 7,130 ft-amsl, and 14 percent of the 24 mi 2 drainage area is above 8,000 ft-amsl. The surficial
geology of the drainage is composed carbonate rock (84 percent) and alluvial material (16 percent).

Field visits by Squires (2004) and SNWA in 2005 observed no flow at Devil’s Gate (Figure 3-37).
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Flgure 3-37
Swan Creek at Devil’'s Gate
One diversion is constructed at Devil’s Gate. The diversion structure is a wide stone concrete dam

approximately 3 ft high and 6 ft wide. The dam has a 2-in. polyvinyl tube that conveys water to a
guzzler on the downstream side of Devil’s Gate.

3.2.6 Marble Wash

Marble Wash is located in the northern part of the Snake Range, and its measurement site is identified
as station number 1950601 on Figure 3-30. Approximately 44 percent of the 22-mi” drainage area is
over 8,000 ft-amsl in eleva tion. The drainage area ranges in elevation from 6,180t o over
9,000 ft-amsl, with an average elevation of 7,960 ft-amsl. The surficial geology of t he drainage is
composed of carbonate rocks (98 percent) and clastic rocks (2 percent).

Field observations by Squires (2004) and SNWA in 2005 recorded no discharge. No diversions were
observed, so it is assumed all water infiltrates or is lost to ET.

3.2.7 Smith Creek

Smith Creek drains the eastern slope of the Snake Range and the northern slope of Mount Moriah,
and its measurement sites are identified as station numbers 1950701 and 1950702 on Figure 3-30.
Smith Creek’s drainage area is the largest in Snake Valley, approximately 55 mi?, and ranges in
altitude from 5,670 ft-amsl at the diversion structure to over 11,000 ft-amsl near the hydrographic
divide. Approximately 70 percent of the drainage area is above 8,000 ft-amsl, with an average
elevation of 8,490 ft-amsl.
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The Smith Creek drainage area is one of the most lithologically diverse drainage areas in Snake
Valley. The surficial geology of the drainage is composed of carbonate rocks (62 percent), Tertiary
intrusive rocks (3 percent), pre-Cambrian clastic rocks (33 percent), and Quaternary-Tertiary alluvial
material (2 percent). The upper par t of the dra inage area is highly dissected by numerous faults.
Smith Creek has two main tributaries: Rye Grass Canyon in the north and Deadman Creek in the
southern third of the drainage area.

Smith Creek is incised approximately 3 to 4 ft into the alluvium on the south side of the canyon. Bed
material ranges from coarse sand to large cobbles and small boulders. Near the diversion the channel
banks are lined with light brush, small trees, and grass (Figure 3-38).

Figure 3-38
Smith Creek

During 2005 two discharge measurements were made upstream from the diversion. On August 4, the
discharge was 6.41 cfs, and on October 4, it was measured as 0.98 cfs. The estimated average annual
discharge is 4.66 cfs (3,370 afy).

Smith Creek is diverted approximately 250 ft above the wilderne ss boundary. The diversion is
formed by riprap held together by wire mesh. This forms a small dam and grade-control structure that
diverts the flow from the main channel into a drop box, from which the water is conveyed to the
valley floor via aqueduct where it is used for irrigation and livestock.
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3.2.8 Hampton Creek

Hampton Creek drains the southeastern slope of Mount Moriah int he Snake Range, a nd its
measurement sites are identified as station numbers 1950801 and 1950802 on Figure 3-30. Hampton
Creek’s drainage area is approximately 8 mi?, with approximately 75 percent of the drainage area
above 8,000 ft-amsl in elevation. The drainage area ranges from 6,390 to 11,030 ft-amsl in elevation,
with the average elevation being approximately 8,830 ft-amsl. The surficial geology is composed of
clastic rocks (63 percent) and carbonate rocks (37 percent).

The Hampton Creek channel closely follows the southern edge of the canyon and is narrow and
incised into the small amount of alluvium. The majority of the bed material is fine sand and silt with
some larger metamorphic clasts. Approximately 25 percent of the bed material at the cross section
was greater than 2 in. in size. The banks are steep and heavily vegetated with large trees and thick
brush (Figure 3-39).

Figure 3-39
Hampton Creek

A discharge of 0.72 cfs was measured on August 4, 2005. The annual average discharge is estimated
to be 0.728 cfs (530 afy). Figure 3-40 shows the measurement locations for Hampton Creek.

No diversions were observed, and it is believed that the water infiltrates into the alluvial fan before it
reaches the fan’s toe.
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Figure 3-40

Measurement Sites on Hampton Creek
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3.2.9 Hendrys Creek

Hendrys Creek is located along the ea stern side of the Snake Range, and its measurement site is
identified as station number 1950901 on Figure 3-30. The drainage area of Hendrys Creek is nearly
24 mi?%, and elevations range from 5,640 ft-amsl at the mouth of the canyon to 12,040 ft-amsl near the
hydrographic divide. The average altitu de for the drainage area is 8,990 ft -amsl. Seventy- five
percent of the drainage area exceeds 8,000 ft-amsl in elevation. Like Hampton Creek, the surficial
geology of Hendrys Creek’s drainage area is composed of carbonate rocks (38 percent) and clastic
rock (62 percent).

Hendrys Creek channel has been highly modified by mining activities in the canyon. Large quarries
are located along the channel throughout the canyon. The slates and other metamorphic rocks are
being mined for use as decorative stone. At the measurement section, the bed material is 80 to
85 percent greater than 4 in. in diameter. The banks are steep, composed of silts and large clasts of
metamorphic rocks, and lined with moderate amounts of trees and brush (Figure 3-41).

During August and October of 2005, the discharge was measured as 3.41 and 2.64 cfs, respectively.
USGS measured the creek several times from July 1991 through June 1992; when averaged, these
measurements result in a discharge of 1.42 cfs for that period. The mean annua | discharge in this
report is estimated as 2.62 cfs (1,900 afy).

Figure 3-1
Hendrys Creek
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No diversions were observed, and it is believed that the water of Hendrys Creek is lost to infiltration
once it leaves the mouth of the canyon.

3.2.10 Silver Creek

Silver Creek is located along the eastern side of the Snake Range, and its measure ment sites are
identified as station numbers 1951001 and 1951002 on Figure 3-30. The Silver Creek drainage area
is approximately 23 miZ, with 83 percent of the area higher than 8,000 ft-amsl. The drainage area’s
elevation ranges from 6,480 ft-amsl at the mouth of the canyon to over 10,000 ft-amsl at the basin
divide, with an average drainage elevation of approximately 8,800 ft-amsl. The surficial geology of

the drainage area is comprised of carbonate rocks (61 percent), intrusive rocks (29 percent), and
clastic rocks (10 percent).

At the measurement section, Silver Creek is incised approximately 6 ft below the surrounding area on
the alluvial fan within a narrow canyon. The banks are steep, composed primarily of fine-grained
material and heavily lined with vegetation. Bed material was medium- to coarse-grained sands,
cobbles, and small boulders (Figure 3-42).

Flgure 3-42
Silver Creek

In October 2004, the discharge of Silver Creek was measured 2 mi upstream of the National Forest
boundary. The measurement cross section was moved to 0.8 mi above the National Forest boundary,
because heavy runoff during the winter of 2004/2005 washed out the road. Discharge was measured
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on August 4, 2005, at 9.62 cfs and again on October 4, 2005, at 4.44 cfs. The ave rage annual
discharge of Silver Creek is estimated to be 5.10 cfs (3,690 afy).

Near the base of Sacramento Pass the creek fills a small reservoir used for irrigation and livestock,
near Baker, Nevada.

3.2.11 Weaver Creek

Weaver Creek is located in southwestern Snake Valley, and its m easurement site is identified as
station number 1951101 on Figure 3-30. Weaver Creek drains an area of 6.6 mi?, and approximately
50 percent of the area is above 8,000 ft-amsl in elevation. The elevation of the drainage area ranges
from 6,790 ft-amsl near the measurement section to 10,000 ft-amsl near the drainage area divide, with
an average elevation of 8,130 ft- amsl. The surficial geology of the dr ainage area is comprised of
intrusive rocks (18 percent), metamorphic rocks (44 percent), clastic rocks (17 percent), and alluvial
material (21 percent). Figure 3-43 shows the measurement section at Weaver Creek.
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Figure‘3-43
Weaver Creek

Squires (2004) observed no flow in Weaver Creek on October 29, 2004, and field notes indicated that
there was no flow even farther upstream from the observation point. On August 4, 2005, 1.17 cfs was
measured where the cre ek had wa shed outthe road. The e stimated mean annual discha rge is
0.383 cfs (277 afy).

Given the high variability in the discharge of Weaver Creek, it is unlikely that the flow is diverted and
more likely that the water infiltrates into the alluvial fan at the mouth of the canyon.
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3.2.12 Strawberry Creek

Strawberry Creek is 8 mi northwest of the town of Baker, Nevada, and its measurement sites are
identified by station numbers 1951201 through 1951207 on Figure 3-30. The drainage area of
Strawberry Creek is 8 mi?2, and 77 per cent of the area is above 8,000 ft-amsl in elevation. The
drainage area elevation ranges from 6,740 ft-amsl to 11,510 ft-amsl at the drainage area divide, with
an average elevation of 8,850 ft-a msl. The surficial geology of the dr ainage area is comprised of
intrusive rocks (22 percent), metamorphic rocks (44 percent), clastic rocks (20 percent), and alluvial
material (14 percent). Figure 3-44 shows the location of measurement sites on Strawberry Creek.

Miscellaneous discharge measurements were made at site 1951201 on July 12, 1964 by U SGS
(1.85 cfs); on October 29, 2004, by Squires (2004), who reported 0.75 cfs; and on August 4, 2005,
when SNWA measured 4.43 cfs.

A synoptic discharge study (Elliott et al., 2006) was completed by the USGS in June and October of
2003 (Table 3-11), which reported a gain from station 1951202 to 1951204 during both the June 11
and October 8 measurements. The results from this study show a loss in both June a nd October
between station numbers 1951204 and 1951205. Mixed re sults were observed in the data between
stations 1951205 and 1951206. In June a significant change of 0.8 cfs was observed, but during
October a loss of 0.08 cf's was observed. The data for both June and Oc tober show a small loss
between stations 1951206 and 1951207. The final reach showed mixed results, with a significant loss
between station numbers 1951207 and 1951203  during the June study and a small gain during
October (Elliott et al., 2006).

The USGS operated and maintained the Strawberry Creek above Great Basin Park Boundary near
Baker, Nevada gaging station from October 2003 through September 2004. Because of the gaging
station’s short period of re cord, the gage data was averaged with the data obtained from the
miscellaneous discharge method to determine an annual discharge. The estimated annual discharge is
1.46 cfs (1,060 afy) (Table 3-10).

No diversions were observed above the USGS gaging station, and it is assumed that the discharge
infiltrates into the alluvial fan (Figure 3-45).

3.2.13 Lehman Creek

Lehman Creek drains the eastern slope of Wheeler Peak and flows eastward through Lehman Caves
National Monument towa rds Baker, Nevada, and its measurement sites are identified as station
numbers 1951301 and 1951304 through 1951308. The dra inage area is 11 mi®, and approximately
78 percent of the area is above 8,000 ft-amsl. The elevation of the drainage area ranges from
6,400 ft-amsl near the measurement section to over 13,000 ft-amsl at the sum mit of Wheeler Peak,
with an average elevation of 9,330 ft-amsl. The surficial geology of the drainage area is comprised
mostly of clastic rocks (55 percent), alluvial material (33 pe rcent), carbonate rocks (1 p ercent),
intrusive rocks (2 percent), and metamorphic rocks (9 percent). Figure 3-46 shows the measurement
sites on Lehman Creek.
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Figure 3-44
Measurement Sites on Strawberry Creek
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Table 3-11
Synoptic Discharge Measurement Data for Strawberry Creek

Discharge?® Measurement Change in
Station Number Date Time 9 . Discharge
(cfs) Rating
(cfs)
1951203 7:45 2.32 Fair -
1951207 8:05 2.76 Fair 0.44
1951205 8:15 2.37 Fair -0.39
6/11/2003
1951206 8:15 3.18 Fair 0.81
1951204 8:20 2.96 Fair -0.22
1951202 8:40 2.29 Fair -0.67
1951205 13:45 0.31 Poor -
1951204 13:50 0.43 Poor 0.12
1951206 13:55 0.25 Poor -0.18
10/8/2003
1951207 13:55 0.17 Poor -0.08
1951204 14:00 0.12 Good -0.05
1951203 14:05 0.17 Fair 0.05

@Discharge data from Elliott et al., 2006

Figure 3-45
Strawberry Creek
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Figure 3-46
Measurement Sites on Lehman Creek
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USGS has operated and maintained the Lehman Creek near Baker, Nevada gaging station (1951301)
intermittently since October 1947 to present (2006). Periods of record include, October 1947 through
September 1955, October 1992 through September 1997, and July 2002 through present (2006).
Annual discharges range from 2.51 cfs (1,817 afy) in 1953 to 13.7 cfs (9,919 afy) reported in the 2005
water year (USGS, 2005). The mean annual discharge reported by the USGS is 5.67 cfs (4,105 afy)
(USGS, 2005) (Figure 3-47). Figure 3-48 shows a measurement locations for Lehman Creek.

During July 22, 2003 and October 7, 2003, USGS conducted a synoptic discharge measurement study
(Elliott et al., 2006) on Lehman Creek. This study showed that results are similar during July and
October. The reach between 1951304 and 1951301 showed a slight loss in July and a small gain in
October, but because the c hanges were within measurement error, this re ach showed no change.
Between sites 1951301 and 1951306 substantial gains were observed during both July and October.
The reach between stations 1951306 and 1951307 showed a significant loss during October, but there
is no data available for this reach during the July study. Substantially gaining reaches were located
over the rest of the study area that included station numbers 1951307, 1951308 and 1951305
(Table 3-12).

The creek is not diverted above the gaging station. It flows eastward into the town of Baker, Nevada,
where it is used for irrigation and livestock purposes.

USGS 10243260
Lehman Creek near Baker, NV
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Figure 3-47
Hydrograph of Mean Annual Discharge at Lehman Creek near Baker, Nevada
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Figure 3-48

Lehman Creek
Table 3-12
Synoptic Discharge Measurement Data for Lehman Creek
. a Change in
Station Number Date Time Discharge Measurgment Discharge
(cfs) Rating

(cfs)
1951304 12:50 6.57 Good —
1951301 12:55 6.15 Fair -0.42
1951306 13:15 8.82 Good 2.67

7/22/2003
1951307 - - ~ -
1951308 13:10 9.91 Good 1.09
1951305 14:30 1.7 Fair 1.79
1951304 8:30 2.56 Good -
1951301 8:10 2.58 Fair 0.02
1951306 9:00 4.19 Good 1.61
10/7/2003

1951307 8:50 0.49 Good -3.7
1951308 8:40 5.03 Good 4.54
1951305 7:55 5.16 Fair 0.13

@Discharge data from Elliott et al., 2006
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3.2.14 Baker Creek

Baker Creek is about 4 mi west of the town of Baker, Nevada, and its measurement sites are identified
as station numbers 1951401 through 1951413 on Figure 3-30. The drainage area is approximately
17 mi?, and about 85 percent of this area is above 8,000 ft-amsl in elevation. The elevation of the
drainage area ranges from 5,200 ft-amsl to over 12,000 ft-amsl at Baker Peak, with an average
elevation of 9,520 ft-amsl. The surficial geology of the Baker Creek drainage area is comprised of
clastic rocks (77 per cent), intrusive rocks (17 per cent), carbonate rocks (5 perc ent), and alluvial
material (1 percent).

Baker Creek has been mea sured by USGS at two di fferent gaging stations. The Baker Creek near
Baker, Nevada (10243250) gaging station, located 1.25 mi downstream of Pole Creek and 1.5 mi
downstream of the Nar rows operated from August 1913 to November 1916. The ave rage annual
discharge was 19 cfs (13,900 af'y) for the period of record (Wells, 1960). The second gage was the
Baker Creek at Narrows near Baker, Nevada (10243240) gaging station (Figure 3-49). It was in
operation from October 1947 to September 1955 and October 1992 to September 1997. The ga ge
was located 0.5 mi downstream of Pole Canyon and about 1 mi downstream of the Narrows. The
average annual discharge was 9.08 cfs (6,970 afy) for the period of record (USGS, 2006). The large
difference between the two gaging stations’ annual dis charge is most likely due to natural climatic
variations.

Figure 3-50 shows a measurement section on Baker Creek. On August 24, 1993, a synoptic discharge
study was conducted by SNWA to de termine the gaining and losing reaches of this stream
(Table 3-13).

Between station numbers 1951403 and 191404 a small gain of 0.5 cfs was observed. Between station
numbers 1951404 and 1951405 no change in discharge could be determined when measurement error
is assumed. For the reach between station numbers 1951405 and 1951406, a large gain of 7.80 cfs
was observed. Measurements at station numbers 1951406 and 1951407 demonstrated no change in
the discharge when measurement error is accounted for (Figure 3-51 and Table 3-14).

Elliott et al. (2006) reports results from two synoptic discharge measurement studies. The first took
place on July 22, 2003, and the second took place on October 8, 2003. The two sets of results differed
slightly but were generally consistent with each other. A substantial gain was observed between
station numbers 1951408 and 1951410 during both the July and O ctober studies. Significant losses
occurred in the re ach between station numbers 1951410 and 1951402. No si gnificant change was
observed between station numbers 1951402 and 1951413 during either the July or Oc  tober
measurement events. The reach between station numbers 1951413 and 1951409 had a small gain
during July but a small loss was observed that October (Elliott et al., 2006).

No diversions or regula tion exist upstream of the gaging stations, but downstream from the gaging
stations Baker Creek merges with Lehman Creek. The c ombined flow of the two creeks flows
eastward into the town of Baker, Nevada, where it is used for irrigation and livestock.
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USGS 10243240
Baker Creek at Narrows, near Baker, NV
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Figure 3-49
Hydrograph of Mean Annual Discharge at
Baker Creek at Narrows, near Baker, Nevada

3.2.15 Snake Creek

Snake Creek drains a portion of the southern Snake Range, and its measurement sites are identified as
station numbers 1951501 through 1951517 on Figure 3-30. The drainage area is over 28 mi’, with
nearly half of its area above 8,000 ft-amsl in elevation. The drainage area ranges in elevation from
5,560 ft-amsl at the bottom of the drainage area to almost 12,000 ft-amsl at Mt. Washington, with an
average elevation of approximately 8,000 ft-amsl. The surficial geology of the Snake Creek drainage
is comprised of carbonate rocks (40 percent), intrusive rocks (27 percent), clastic rocks (19 percent),
and alluvial material (14 percent).

Snake Creek is one of the larger streams in Snake Valley. The banks of the creek are steep and lined
with dense vegetation. Bank material is composed of silts and sands with cobbles up to 6 in. in
diameter. Bed material at the upper sites of the creek is 80 to 85 percent greater than 4 in. in diameter,
with subrounded to subangular cobbles and boulders. Further downstream, the bed material is 90 to
95 percent coarse sand. Figure 3-52 shows a measurement section on Snake Creek.

From September 1913 to September 1915, discharge was measured by USGS at the Snake Creek near
Baker, Nevada (1951512) gage .  Supplemental re cords include ga ge heights and discharge
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Fiure 3-50
Baker Creek

Table 3-13
Synoptic Discharge Measurement Data for Baker Creek - SNWA
Station Number Date Time Dis(((::?:)rge Mea;;triiglent Disir;]aar;gs i(ZfS)
1951403 9:08 2.9 Fair -
1951404 10:19 3.4 Fair 0.50
1951405 8/25/1993 11:24 3.3 Fair -0.10
1951406 11:54 11.1 Fair 7.8
1951407 - 11.4 Fair 0.30

measurements from June 1916 to January 1917 measured by USGS (Wells, 1960). During t hese
periods of record there were no complete yea rs of data collection; therefore, there are no annual
discharge values available.

During June and October 2003, USGS conducted a synoptic discharge study on Snake Creek. The
results of this study are given in Table 3-15. The results were mixed at many of the sites. Between
station number 1951512 and 1951514 a significant loss was observed in June and a small gain was
measured during October. The reach between 1951514 and 1951515 also had mixed results during
June and October; in June, the reach between these two sites had a measurable gain, and in October
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Figure 3-51
Measurement Sites on Baker Creek
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Table 3-14
Synoptic Discharge Measurement Data for Baker Creek - USGS

Discharge?® Measurement Change in
Station Number Date Time 9 . Discharge
(cfs) Rating
(cfs)
1951408 8:00 6.66 Good -
1951410 8:25 8.07 Good 1.41
1951411 - - - -
7/22/2003
1951402 8:40 3.31 Good -4.76
1951413 9:05 3.37 Fair 0.06
1951409 9:10 3.9 Good 0.53
1951408 8:40 3.03 Good -
1951410 8:30 4.31 Good 1.28
1951411 8:10 3.24 Good -1.07
10/8/2003
1951402 8:30 1.92 Fair -1.32
1951413 8:30 2.03 Fair 0.11
1951409 8:20 1.64 Fair -0.39

aData from Elliott et al., 2006

Figure 3-5 ‘
Snake Creek
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Table 3-15
Synoptic Discharge Measurement Data for Snake Creek
. Change in
Station Number Date Time D'SChagge Measur_ement Discharge
(cfs) Rating

(cfs)
1951512 14:25 15.5 Good -
1951514 14:00 12.9 Good -2.60
1951515 14:05 13.9 Good 1.00
1951503 13:40 13.7 Fair -0.20

6/10/2003 :
1951517 9:45 2.02 Fair —
1951506 14:05 14.8 Fair 1.1
1951508 13:30 14.3 Fair 0.5
1951513 13:25 14.6 Good 0.3
1951512 12:55 1.05 Fair -
1951514 13:40 1.14 Fair 0.09
1951515 14:00 0.92 Fair -0.22
1951503 - 0.00 - -0.92
10/7/2003 :

1951517 13:40 1.78 Fair -
1951506 14:00 2.42 Fair 2.42
1951508 13:30 2.31 Fair -0.11
1951513 13:35 1.88 Fair -0.43

aData from Elliott et al., 2006

the reach lost water. The next reach downstream, between sites 1951515 and 1951503, had a small
loss of discharge during June and October. During the same period a gain was observed in the reach
between sites 1951503 and 1951506. In the reaches from sites 1951506 to 1951513 during June, no
changes in discharge were observed. In October over this same reach a small loss was observed.

Discharge was measured at two sites on August 25, 2005. At the upper site the discharge was
measured as 15.7 cfs, and at the lower site the discharge was measured as 23 cfs. Spring Creek
Spring, which flows into Snake Creek, was flowing 4.59 cfs on the same date. On October 4, 2005,
the upper site had a discharge of 2.11 cfs and for the lower site 6.56 cfs. Spring Creek Spring was
also measured on this date and was discharging at a rate of 4.59 cfs. Based on the synoptic discharge
measurement study the annual discharge was calculated at site 1951508. The estimated mean annual
discharge of Snake Creek is 9.50 cfs (6,880 afy) (Figure 3-53).

The water from Spring Creek, which flows into Snake Creek, is diverted and used for operations at
the Nevada Division of Wildlife Rearing Station. The channel was modified in the 1940s whe n the
Bonita Mine, a placer tungsten mine, was in operation. Up to 40 pits and shafts were constructed in
the gravels to as deep as 25 ft without hitting bedrock (Hose etal., 1976).  These operations
undoubtedly had an effect on channel morphology and discharge. Currently, the water flows across
the valley floor to Garrison, Utah, where it is used for irrigation and livestock.
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Figure 3-53
Measurement Sites on Snake Creek
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3.2.16 Big Wash

Big Wash drains a portion of the southern Snake Range and its measurement sites are identified as
station numbers 1951601 through 1951607. The Big Wash drainage area is approximately 28 mi 2,
with about 58 percent over 8,000 ft-amsl in elevation. The drainage area ranges from 5,870 ft-amsl at
the Hidden Canyon Guest Ranch to over 11,000 ft-amsl at Mt. Washington, with an average elevation
of 8,370 ft-amsl. The surficial geology of the drainage area is comprised of carbonate rocks
(72 percent), intrusive rocks (2 percent), clastic rock (2 percent), and alluvial material (24 percent)
Figure 3-54 shows a measurement section on Big Wash.

Figure 3-5 |
Big Wash

On June 10, 2003 and October 6, 2003, USGS conducted a synoptic discharge measurement study on
Big Wash. Small changes were observed in each reach during both June and October, but they were
not consistent with each other. A reach may gain in June and then lose in October. The overall result
is that the stream gains between station numbers 1951609 and 1951607, in bot h June and October.
The detailed results for each reach are given in Table 3-16.

SNWA conducted a synoptic discharge measurement study during October 5, 2005 on Big Wash. The
North Fork of Big Wash at station number 1951601 was observed to be dry, but large debris piles
were still covering the road fromth e 2005 spring runoff, and the Sout h Fork was flowing
approximately 1.0 cfs. Over a distance of approximately 0.8 mi the creek gains 0.62 cfs for a total
discharge of 1.62 cfs, as measured at a station number 1951603, upstream of the Hidden Canyon
Guest Ranch station number 1951605. Access was not gained to the Hidden Canyon Guest Ranch, so
no discharge measurement was made at that location. The final measurement was made 1.6 mi
downstream of the Hidden Canyon Guest Ranch at station number 1951606. At this cross section the
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Table 3-16
Synoptic Discharge Measurement Data for Big Wash

Discharge Measurement Change in
Station Number Date Time ag . Discharge
(cfs) Rating
(cfs)
1951609 9:04 3.02 Fair -
1951608 9:00 1.49 Fair -1.53
1951602 9:00 4.51 Good 3.02
6/10/2003
1951610 8:50 4.44 Good -0.07
1951611 8:10 4.47 Fair 0.03
1951607 8:05 5.05 Good 0.58
1951609 - 0 - -
1951608 14:10 0.3 Fair 0.3
1951602 14:20 0.06 Poor -0.24
10/6/2003
1951610 -- 0 -- -0.06
1951611 14:40 0.14 Good 0.14
1951607 13:55 0.51 Poor 0.37

@Discharge data from Elliott et al, 2006

creek is incised approximately 100 ft into the alluvial fan and has steep grass- and brush-lined banks.
A discharge of 2.94 cfs was measured, indicating a gain in discharge of 1.32 cfs. The estimated mean
annual discharge of Big Wash is 1.44 cfs (1,040 afy) (Figure 3-55).

Topographic maps show several ponds in the Big Wash drainage area, but none were observed. One
diversion was observed at the Hidden Canyon Guest Ranch. The creek flows through a concrete
structure, and a small amount is diverted via drop box into a 6-in. line. The flow m eter reported
200 gpm being diverted on August 3, 2005. After this small diversion, the rest of the flow continues
downstream and across the valley to Pruess Lake.

3.2.17 Lexington Creek

Lexington Creek drains a portion of the southern Snake Range, and its measurement site is identified
as station number 1951701 on Figure 3-30. The drainage area for Lexington Creek is about 12 mi?,
and 51 percent of this area is above 8,000 ft-amsl in elevation. Elevations in the drainage range from
6,390 to over 10,000 ft-amsl near the hydrographic divide, with an average elevation of the drainage
area is 8,070 ft-amsl. The surficial geology of the drainage area is carbonate rocks (67 percent),
intrusive rocks (16 percent), alluvial material (16 percent), and clastic rocks (1 percent). Figure 3-56
shows the measurement section on Lexington Creek.

USGS made observations several times from the summer of 1991 to the summer of 1992; all
observations reported no flow and are assumed to be rated as excellent. Squires (2004) observed no
flow on October 28, 2004. On August 3, 2005, SNWA measured 1.84 cfs at the mouth of the canyon.
Based on the previously listed observations, the estimated annual discharge of Lexington Creek is
estimated to be 0.226 cfs (164 afy).
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Figure 3-55
Measurement Sites on Big Wash
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F|re 3-6 |
Lexington Creek

3.2.18 Chokecherry Creek

Chokecherry Creek is located in the southern portion of the Snake Range, and its measurement site is
identified as station number 1951801 on Figure 3-30. The drainage area for Chokecherry Creek is
2.5 mi?, with 56 percent of this area above 8,000 ft-amsl in elevation. The elevation of the drainage
area ranges from 6,670 to over 9,000 ft-amsl, and the average elevation of the drainage area is
8,130 ft-amsl. The surficial geology of the drainage area is 100 percent carbonate rock.

Squires (2004) reported that Chokecherry Creek was dry. The SNWA field investigation in August
2005 also observed a dry channel.

3.3  White River Valley (HA 207)

White River Valley comprises most of the northern third of the White River Flow System and is the
largest valley in the flow system. The valley is approximately 80 mi long and approximately 22 mi
wide at Lund, Nevada. White River Valley is bounded by the White Pine Range in the northwest, the
Horse and Grant ranges to the west, the Egan Range to the east, and a low alluvial divide that
separates the valley from Garden and Coal valleys. The surface water drainage of White River Valley
is contiguous with Pahroc Valley to the southeast. State Route 318 travels north-south along the
eastern side of the valley and intersects U.S. Highway 6 north of Lund, Nevada. As part of this study,
four perennial streams were inventoried in White River Valley. Figure 3-57 presents the locations of
the stream gaging stations in White River Valley.
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Figure 3-57

Measurement Sites on Streams in White River Valley
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After an evaluation and analysis of miscellaneous discharge measurements for White River Valley’s
ungaged perennial streams, the perennial streamflow for White River Valley was estimated using the
continuous gage records for White River, Water Canyon Creek, and the concurrent measurement
method described in Section 2.0. Steptoe Creek near Ely, Nevada (station number 10244950), was
chosen as the basis of t his method due to its long period of record, similar latitude, and close
proximity to White River Valley (Figure 3-58). The estimated mean annual perennial streamflow for
White River Valley is 12,525 afy (Table 3-17).

USGS 10244950
Steptoe Creek near Ely, NV
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Figure 3-58
Hydrograph of Mean Annual Discharge at Steptoe Creek near Ely, Nevada

The U.S. Department of Agriculture (USDA, 1942) estimated the mean annual discharge of the White
River at 15 cfs or 11,000 afy. According to Water for Nevada: Report 3, (Scott et al., 1971), the
annual runoff in White River Valley is 26,000 afy; however, this estimated figure may include the
major springs on the valley floor. Assuming that Scott et al. (1971) incorporated the springs listed in
the report, the annual runoff total can be discounted by 16,000 afy, yielding a perennial streamflow
estimate of 10,000 afy.

General physical attributes about the each drainage area, such as measurement location, size of
drainage area, and station identification numbers, are listed in Appendix A, and m iscellaneous
discharge measurements are given in Appendix C. Detailed descriptions of the four perennial streams
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Table 3-17
Mean Annual Discharge for White River Valley
Qa Mean
Station . Data | Measurement Date f Measurement | Q, MDV Qum Annual
Number Station Name Source Date Accuracy Dls(ilgsa)rge Rating (cfs) Qa/Qp (2006) | Discharge
Qm
2070202 | Ellison Creekat Willow | q\yya | 10/27/2005 Day 1.94 Fair 8.0 024 | 677 1.62

Grove, NV

Forest Home Creek near .
2070401 Forest Home, NV SNWA 8/4/2003 Day 1.17 Fair 4.4 0.27 6.77 1.83

Ungaged Streams Estimated Long Term-Annual Discharge (cfs) 3.45
White River Measured Long Term-Annual Discharge (cfs) 11.90
Water Canyon Measured Long Term-Annual Discharge (cfs) 1.95

Total Estimated Discharge (cfs) 17.3

Total Estimated Discharge (afy) 12,525

in White River Valley are provided in the following sections and the physical attributes of the
drainage areas are given in Appendix D.

3.3.1 White River

The White River drains the eastern slopes of the White Pine Range, and its measurement sites are
identified as station numbers 2070101 through 2070107 on  Figures 3-59 and 3-60. The a verage
altitude of the drainage area is approximately 8,000 ft-amsl, with elevations ranging from
approximately 6,500 to over 11,400 ft-amsl. Upstream of the USGS gaging station, the surficial
geology ofth e drainage area is dominated by volcanic rocks (73 perc ent), carbonate rocks
(25 percent), and alluvial material (2 percent); below the gaging station, alluvial and fluvial deposits
make up the valley floor. According to Maxey and Eakin (1949), during the summer months the
White River flows as far south as Lund, Nevada, before the river goes dry due to irrigation diversions,
infiltration, and evaporation. During the winter months it was not unusual for the river to flow about
15 mi south of the Adams-McGill Reservoir, which is about 50 mi south of Lund, Nevada (Maxey
and Eakin, 1949). This flow was undoubtedly sustained by Sunnyside Creek, Hot Creek, and
numerous small springs.

Discharge has been measured intermittently since the early part of the 20th century by USGS,
NDWR, and recently by SNWA. These measurements include records from several stream gaging
stations operated by USGS and several miscellaneous discharge measurements made by NDWR
between August 1908 and December 22, 1947 (Maxey and Eakin, 1949) at several different sites
along the White River. From January 2003 through the present, USGS has operated and maintained
the White River near Red Mountain near Preston, Nevada (09415460) gage (Figure 3-60). The
average annual discharge is 11.9 cfs (8,600 afy), the minimum annual discharge is 1.94 cfs measured
in water year 2004, and the maximum annual discharge is 22.3 cfs measured in 2005. During the
2006 water year an average annual discharge of 11.4 cfs (8,250 af) was recorded. Station number
2070103 (White River at Midland Trail Bridge above McQuean Ranch) was measured intermittently
from July 8, 1915, through June 24, 1943; these measurements were made primarily during the
months of May, June, and July. On December 22, 1947, two measurements were made: one on the
White River (station number 2070107) and the other on Ellison Creek (station number 2070204)
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Figure 3-59
Measurement Sites on White River
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Figure 3-60
White River near Red Mountain near Preston, Nevada (09415460)

above the confluence of the two creeks, for a combined di scharge of 2.09 cfs. A discharge of
13.31 cfs was measured at station number 2070104 (B erryman-Rosevear diversion) on Apr il 29,
1936.

The White River near Preston, Nevada (09415500) gaging station was located 250 ft upstream of the
North and South side dividing flume. Its location has been published in USGS Water-Supply Papers
390 and 1313 as being located in Section 4, Township 12 North, and R ange 61 East, but based on
field investigations and point-of-diversion maps submitted to NDWR in support of water rights, the
location should be Section 3, Township 12 North, and Range 61 East. The gage was in operation only
from May 27 through September 30, 1914. The maximum daily discharge was 24 cfs, recorded on
June 26, 1914, and from September 4 to 30, 1914, the river was dry. From September 1990 through
September 1994, and again from December 1999 thorough 2005, USGS operated and maintained the
gaging station W hite River near Lund, Nevada (09415550). The station was located about 17 mi
south of Lund, Nevada, at an elevation of 5,300 ft-amsl. The annual mean discharge for the period of
record is 0.19 cfs. The maximum annual discharge was 1.00 cfs, and the gage re corded zero flow
during 1994, 2002, 2003, 2004, and 2005.

3.3.2 Ellison Creek

Ellison Creek drains the eastern slope ofthe White Pine Range, and its measurement sites ar e
identified as station numbers 2070201 through 2070204 on Figure 3-61. The drainage area above
station number 2070202 is 41.9 m i*, with an average elevation of 7,790 ft-amsl. Elevations ra nge
from 6,500 ft-amsl at the measurement site to over 9,500 ft-amsl at the drainage area divide. The
surficial geology of the draina ge area is comprised of volcanic rocks (50 per cent), carbonate rocks
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Figure 3-61
Measurement Sites on Ellison Creek
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(21 percent), and alluvial material (29 percent). At station number 2070201 the creek is incised about
1 ft around the surrounding area, but at station number 2070202 the creek emerges from a deep gorge
onto a broad valley.

Discharge measurements have been made at three sites along Ellison Creek. On October 27, 2005,
SNWA measured the dischar ge at two dif ferent sites: at station number 2070201 approximately
2.7 mi upstream and in the canyon along a well-graded dirt road, and station number 2070202 at the
mouth of Ellison Creek. The measured discharges were 1.65 cfs and 1.94 cfs, respectively, indicating
a slight increase of 0.29 cfs along the stream reach. The estimated mean annual discharge for Ellison
Creek is 1.62 cfs (1,170 afy). Figure 3-62 is a photograph of one of the measurement sections for
Ellison Creek.

Figure 3-62
Ellison Creek

3.3.3  Water Canyon Creek

Water Canyon drains a portion of the western slope of the Egan Range, and its measurement sites are
identified as station numbers 2070301 through 2070310 on Figures 3-57 and 3-63. The drainage area
is 11 mi%, with an average elevation of 8,080 ft-amsl. Elevations in the drainage area range from
6,440 to nearly 10,000 ft-amsl at the basin divide. The surficial geology is comprised of carbonate
rocks (84 percent), volcanic rocks (6 percent), and alluvial material (10 percent).
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Figure 3-63
Measurement Sites on Water Canyon Creek
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Figure 3-64
Hydrograph of Mean Annual Discharge at Water Canyon Creek near Preston, Nevada

The discharge of Water Canyon Creek has been measured intermittently since August 1982
(Figure 3-64). The USGS has operated a gaging station, Water Canyon Creek near Preston, Nevada,
since May 1983. The period of record for this station consists of three short periods of approximately
4 years each. The gage was in operation from May 1983 to September 1987, M arch 1990 to
December 1994, and April 2003 to present. The minimum annual discharge was 0.43 cfs, recorded
during the 1991 water year. The maximum annual discharge is 3.98 cfs, recorded during the 1984
water year. The average annual discharge for the period of record is 1.95 cfs (1,410 afy). In 2006 the
average annual discharge was 2.91 cfs (2,110 af). In 1982 and 1985, USGS conducted two synoptic
discharge measurement studies on Water Canyon Creek. The results are found in Table 3-18.

The water from Water Canyon Creek is used for irrigation in the area near Preston, Nevada.

3.34 Forest Home Creek

Forest Home Creek drains the eastern slope of the Grant Range in southwestern White River Valley,
and its measurement site is identified as station number 2070401 on Figure 3-57. Forest Home
Creek’s drainage area is approximately 0.4 mi’, with elevations ranging from 5,920 ft-amsl at the
measurement site to 9,560 ft-amsl near Timber Mountain. The average altitude is 7,790ft-amsl. The
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Table 3-18
Synoptic Discharge Measurement Data for Water Canyon Creek

August 25, 1982 October 8, 1985

l\?&?rt']il?gr Station Name Discharge gihs?:nh%?giz Discharge gihsir;%ergi;r;
(cfs)

2070301 | Water Canyon Creek at 7,720 ft altitude - - 0.28 -
2070302 | Water Canyon Creek at 7,540 ft altitude 3.26 - 2.75 2.47
2070303 | Water Canyon Creek at 7,160 ft altitude 2.98 -0.28 2.87 0.12
2070304 | Water Canyon Creek at 7,060 ft altitude 3.55 0.57 - -
2070305 | Water Canyon Creek above unnamed left bank tributary 4.18 0.63 2.25 -
2070306 | Water Canyon Creek below unnamed left bank tributary 3.42 -0.76 2.54 0.29
2070307 | Water Canyon Creek at 6,870 ft altitude 3 -0.42 - -
2070308 | Water Canyon Creek at 6,830 ft altitude 3.09 0.09 2.42 -
2070309 | Water Canyon Creek at 6,650 ft altitude 3.15 0.06 2.31 -0.11
2070310 | Water Canyon Creek near Preston, NV - - 2.2 -0.11

surficial geology of t he drainage area is comprised of carbonate rocks (28 percent), clastic rocks
(17 percent), and alluvial material (55 percent).

The channel of the creek is lined with grass, brush, and trees (Figure 3-65). The channel is incised
about 0.25 ft be low the surrounding land surface. SNWA measured a discharge of 1.17 ¢ fs on
August 4, 2003. The long-term mean annual discharge is estimated to be 1.83 cf's (1,320 afy) based
on the methods described in Section 2.0.

3.4 Muddy River and Meadow Valley Wash

The Muddy River drains parts of central, southern, and eastern Nevada and is the relic portion of the
White River. The total drainage area before the Muddy River discharges into Lake Mead is over
8,000 mi2, and can be divided into two main drainage sub-areas: the Muddy River and Meadow
Valley Wash. The Muddy River drainage area extends from Coyote Spring Valley (HA 210), which is
drained by Pahranagat Wash, then enters Arrow Canyon and finally joins the Muddy River in the
Muddy River Springs Area (HA 219). The se cond drainage area is the Mea dow Valley Wash
drainage area. This ar ea drains Spring Valley (HA 201), Eagle Valley (HA 202), Dry Valley
(HA 198), Panaca Valley (HA 203), Clover Valley (HA 204), and Low er Meadow Valley Wash
(HA 205). Below the confluence of the Meadow Valley Wash and White River dr ainage areas, the
Muddy River drains California Wash (HA 218). The discussion in the following sections focuses on
the perennial streamflow originating from th e Muddy River Springs and Meadow Valley Wash
drainage (Figure 3-66).
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FiguFe 3-6
Forest Home Creek

3.4.1 Discharge

The Muddy River is a perennial stream from its source springs near Moapa, Nevada, until completely
diverted at Wells Siding by the Moapa Valley Irrigation Company (MVIC). The flow is s teady
throughout the year except when affected by floods. While f loods are infrequent events, they can
influence the annual discharge totals greatly. The floods on the Muddy River a re generally of two
types. The first type of flood is the f lash flood, which is characterized by large peaks of short
duration brought on by runof f from high-intensity convective storms. F lash floods usually occur
during “Monsoon Season,” which is from June through the end of September. The second type of
flood, the winter flood is brought on by higher than normal runoff of melting snow pack.
Occasionally floods of a large magnitude are brought on by rapid snow melt caused by a heavy warm
rain falling upon the snow pa ck. These floods are of long duration, and ¢ ause more damage than a
typical flash flood.

During September 1963 and F ebruary 2001 the USGS conducted synoptic discharge studies on the
Muddy River and its tributaries (Beck and Wilson, 2006). The 2001 study measure ment sites were
chosen closely match previous i nvestigations sites so that a reasonable comparison between the
studies could be made. Beck and Wilson (2006) state that February was chosen as the optimum time
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Figure 3-66

Measurement Sites on Muddy River and in Meadow Valley Wash
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to conduct this study because of low losses to ET, and steady baseflow. Twenty-nine sites were
measured for discharge and water temperature specific conductance, and pH. Fifteen of the sites were
located in the Muddy Springs Area, and 14 were located long the main stem of the Muddy River from
Moapa, Nevada to Overton, Nevada. The results of the study showed that the Muddy River from its
headwaters in the Muddy Springs area to the Muddy River near Moapa, NV-09416000 (Moapa) is a
gaining stream, due to numerous springs contributing groundwater to the stream flow. The specific
conductance rose slightly from 989to1 ,010 puS/cm near the Moa pa gaging station and the
temperature was st eady at 26°C. From the Moapa gaging s tation to Muddy River at R ailroad
Pumping Station near Moapa, NV-09417000 (Railroad) there was a net loss of approximately 1 cfs.
The electrical conductivity of the water rose slightly from 1,010 to 1,020 uS/cm and the water
temperature dropped from 26 to 21.4°C. From the Railroad measurement site to the Muddy River at
I-15 near Glendale, NV-09418890 (I-15) the discha rge increased from 34.1 to 38.7 cfs, from
agricultural returns, and groundwater inflow. The water property measurements of Between I-15 and
the Muddy River near Glendale, NV-09419000 (Glendale) the river losses slightly over 1 cfs.
Specific conductance values increased from 1,360 to 1,380 uS/cm and the water temperature dropped
from 18.8 to 17.8°C. From Glendale to the Muddy River below Ander son Wash, near
Logandale-09419490 (Anderson Wash), a change in discharge from 37.4 at Glendale to 41.3 at
Anderson Wash was measured (Beck and W ilson, 2006). The specific conductance rose to
1,400 uS/cm and the temperature dropped to 17.2°C. Below the Anderson Wash measurement site
the entire flow of the Muddy River is diverted for irrigation storage, direct irrigation or industrial
applications at the Wells Siding Diversion site of the former USGS gaging station Muddy River near
Overton, NV-09419500. At O verton, SNWA gaging station Muddy R iver at Lewis Avenue at
Overton, NV-0941507 a discharge of4.17 cfswa s measured and specific conductance of
3,390 uS/cm and water temperature of 10.7°C were measured (Beck and Wilson, 2006). This gage
measures agricultural returns and flood events on the Muddy River.

3.4.2 Diversions and Regulation

3.4.2.1 Meadow Valley Wash

Meadow Valley Wash is regulated by four dams of differing sizes. Eagle Valley Reservoir is located
in Eagle Valley, HA 200, approximately 20 mi east of Pioche, Nevada, in Spring Valley State Park
and covers approximately 65 acres; its dam was built in 1965 to impound the winter runoff to support
agriculture year round. D ownstream from the Eagle Valley Reservoir is Echo Canyon Rese rvoir,
which is in Rose Valley, HA 199, located 12 mi east of Pioche, Nevada. This 65-acre reservoir was
completed in 1970 for the purposes of flood control and providing water storage for agriculture.

Mathews Canyon Dam was constructed in 1957 by the U.S. Army C orps of Engineers (USACE) for
the purpose of flood control and is located 20 mi east of Caliente, Nevada, in Clover Valley HA 204.
The drainage area above the dam is approximately 34 mi>. The highest elevation in the drainage area
is 7,000 ft-amsl, and the elevation at the dam is 5,420 ft-a msl. When the water impounded by the
dam reaches spillway elevation, the lake covers an area of 299 ac res and has a volume of 6,270 af
(USACE, 2000).
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Pine Canyon Dam was constructed contemporaneously with Mathews Canyon Dam in 1957 for the
purpose of flood control. As in Mathews Canyon, streamflow in Pine Canyon is ephemeral but can
produce large floods. Pine Canyon Dam is about 18 mi east of Caliente, Nevada, and 2 mi southwest
of Mathews Canyon in Clover Valley HA 204. The drainage area behind the dam is about 45 mi?; the
reservoir covers an area of 254 acres and has a volume of 7,840 af at the spillway (USACE, 1974).

3.4.2.2 Muddy River

Arrowhead Canyon Dam was built in 1934 by the Civilian Conservation Corps to reduce the risk of
floods on the Muddy River. This is a small rock and concrete dam, approximately 35 ft high and 45 ft
wide. A 24-in. diameter pipe acts as a spillway (Smith, 1938).

Nevada Power Company (NPC) diverts water from the Muddy River just above the USGS gaging
station (Muddy River near Moapa, Nevada; station number 09416000). From here NPC pumps water
directly from the river into a pipeline that conveys it to the Reid Gardner Power Generating Station in
Moapa, Nevada. NPC has been diverting water in this manner since 1968 and diverts approximately
2,000 to 3,000 afy (LVVWD, 2001).

MVIC diverts the entire flow of the Muddy River for agricultural uses below Glendale, Nevada. The
Wells Siding diversion was built by the Civilian Conservation Corps (during the same era as the
Arrowhead Canyon Dam) and is 677 ft long and 30 ft high (Smith, 1940). On the west side of the
structure is a flood bypass channel, and on the east side is a rock and masonry spill way.

Originally, water was diverted to Bowman Reservoir through t hree headgates and by a separate
diversion channel. Historically, water has been diverted to both the ea st and west sides of Lowe r
Moapa Valley through a head gate and splitter box. The splitter box was used to convey water to a
4-ft flume that routes the water down the west side of the valley and through a 2-ft flume which routes
the water to the east side of the valley. Water supplies on the east side of the valley are augmented by
controlled releases from Bowman Reservoir.

After the flood of January 12, 2005, the Wells Siding diversion works sustained heavy damage due to
a faulty headgate. Currently, the new diversion wo rks at Wells Siding consist of two subterranean
30-in.-diameter pipes that convey the water to the west side of the valley from a new concrete drop
box fed by the three original headgates. The eastern side of the valley will continue to be served by
Bowman Reservoir and a new ditch that ties the dropbox to the old eastern channel. This structure
was designed to act as a reservoir that temporarily stores peak discharges and also to divert water for
storage in Bowman Reservoir for irrigation in the summer. At Wells Siding the entire Muddy River is
diverted, except during flood e vents, with only ag ricultural return f lows, flood flows, and
groundwater inflows reaching Lake Mead. The amount of water reaching Lake Mead is estimated
between 6,000 and 9,000 afy.

Near the terminus of the Muddy Ri ver between the town of O verton, Nevada, and Lake Mead, the
river water is diverted to the Overton Wildlife Management Area. The diversion works include a

small lift station, ditches, and headgates that route the water to large shallow ponds where it is used
by wildlife.
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3.4.3 Continuous Gaging Stations

Gaging stations have been operated on the Muddy River and its tributaries since the early 1900s.
Figure 3-67 presents the periods of record for each of these gaging stations. Stations that presented
partial records were not considered for this analysis due to the abundanc e of continuous gaging
stations on these streams. The stations are described below in upstream-to-downstream order and are
located on Figure 3-66. Annual discharges for each gaging station are listed in Appendix B.

Period of Record for Selected gaging stations in the
Muddy River Basin, Nevada.

Muddy River near Moapa
—f —

Muddy River near|Moapa River Indian Reservation
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Figure 3-67
Gaging Station Periods of Record for the Muddy River and Its Tributaries

USGS Gaging Station No. 09416000 — Muddy River near Moapa, Nevada

The Muddy River near Moapa, Nevada (Moapa) gaging station is located on the rivers left bank and
upstream of the W arm Springs R oad bridge, 5 mi northwest of Moapa, Nevada. Although the

drainage area is large (3,820 mi?), it is e stimated that 3,720 mi 2 of that area is nonc ontributing
(USGS, 2005). The Moapa gage ope rated intermittently until 1944, but since then it has been in

continuous operation. The gage has been operated by the USGS except for two short periods when it
was operated by the Nevada Agricultural Experiment Station (from 1928 to 1932)a nd the
U.S. Bureau of Reclamation (from 1944 through 1948) (Wells, 1954). The pere nnial flow for this
reach of the Muddy River originates from springs found 1 to 2.5 mi upstream of the gage. Above
these springs the channel becomes intermittent. Prior to 1977, the annual discharge records included
diversions by NPC upstream of the gage. An average annual discharge of 33.2 c¢fs (24,070 af) was
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measured during water year 2006. The highest annual discharge was 49.6 cfs during water year 1958,
and the lowest annual discharge of 30.4 cfs was recorded in water year 2004. The long-term average
annual discharge is 41.0 cfs (29,680 afy) for the period of record (Figure 3-68) (USGS, 2006).

USGS 09416000
Muddy River near Moapa, NV
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Figure 3-68
Hydrograph of Mean Annual Discharge at Muddy River near Moapa, Nevada

USGS Gaging Station No. 09416500 — Muddy River at White Narrows near Moapa,
Nevada

The Muddy R iver at Whit e Narrows near Moapa, Nevada was in continuous operation from
September 1914 through S eptember 1918 and wa s referred to as the Muddy Ri ver above Moa pa
River Indian R eservation (Reservation). The Reservation gaging station was located 2.5 mi
downstream of the Moapa gaging station and 3.5 mi west of Moapa, Nevada. The gage was moved
90 ft downstream during December 1914. W ith a large drainage area of, 3,890 mi? (Wells, 1954),
only about 107 mi” of that area contributes directly to surface runoff. The maximum annual discharge
for the period of record is 47.9 cfs (34,630 afy) during 1915, the minimum annual di scharge is
46.4 cfs (33,610 afy) and the long-ter m average annual discharge is47.3 cf s (34,272 af y)
(Wells, 1954).
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USGS Gaging Station No. 09417000 — Muddy River at Railroad Pumping Plant, near
Moapa, Nevada

During the water years 1915-17, USGS operated the Muddy River at Railroad Pumping Plant, near
Moapa, Nevada (Railroad) gaging station. The Railroad gage is located 1.75 mi southwest of Moapa,
Nevada. Only for the 1916 and 1917 water years did the gage produce a complete data record; and in
those two years the annual discharge averaged 44.0 cfs (31,855 afy). Irr igation diversions watered
one ranch and 200 ac res on the Rese rvation between the Railroad gage and the Reserva tion gage.
Only an area of about 121 mi® contributes directly to runoff out of the 3,900 mi® drainage area
(Wells, 1954).

USGS Gaging Station No. 09417400 — Muddy River at Weiser Ranch, near Moapa,
Nevada

From December 1915 through September 1917 the Muddy River at Weiser Ranch, near Moapa,
Nevada (Weiser Ranch) gaging station was in continuous operation. The W eiser Ranch ga ge
recorded complete data for only one water year, 1917, be fore it was discontinued. The average
annual discharge was 41.2 cfs (29,790 afy) for water year 1917. The gage was located 3 mi southeast
of Moapa, Nevada. Of the 4,360 mi’ drainage area only an area of about 406 mi’ contributes directly
to surface runoff. There are several irrigation diversions above the Weiser Ranch gage, including
Weiser Canal, which is 200 ft upstream of the gage (Wells, 1954).

USGS Gaging Station No. 09417500 — Meadow Valley Wash at Eagle Canyon near
Ursine, Nevada

Meadow Valley Wash at Eagle Canyon near Ursine, Nevada, (Ursine) gaging station is located along
the rivers left bank 1.2 mi north of Ursine, Nevada, at the State Route 322 bridge. The gaging station
measures a 293-mi” drainage area, and the elevation at the gage is 5,670 ft-amsl. The Ursine gaging
station operated from 1962 to 1974; from 1974 to 1975 only miscellaneous discharge measurements
were made at this site. The gage was re-established in December 2002 and has since remained in
continuous operation. Prior to 1972, the Ur sine gage was referred to as Spring Valley Creek near
Ursine, Nevada. The discharge record is influenced by regulated flows from Eagle Valley Reservoir,
which is located 1.3 mi upstream of the gage. An average annual discharge of 8.84 cfs (6,400 af)
during the 2006 water year. The maximum annual discharge for the period of record is 20.8 cfs
(15,060 afy) measured during the 2005 water year, the minimum annual discharge is 4.49 cfs
(3,250 afy) was recorded during the 1974 water year, and the long-term average annual discharge is
7.86 cfs (5,700 afy) (USGS, 2006).

USGS Gaging Station No. 09418000 — Meadow Valley Wash near Panaca, Nevada

Meadow Valley Wash near Panaca, Nevada (Panaca) gaging station was located 6 mi northeast of
Panaca, Nevada, and 9 mi southeast of Pioche, Nevada. The gage is located at the Delmues Ranch on
the east side of Condor Canyon. The gaging station measures a 450-mi” drainage area, and the gage’s
data record was affected by irrigation diversions above the station. The Panaca gage was in service
from December 1945 to December 1950. The maximum annual mean discharge was 5.48 (3,970 afy)

Section 3.0 3-87



during the 1947 water year, and the minimum annual discharge was 3.28 cfs (2,370 afy) during the
1949 water year. The 4-year mean annual discharge was 4.02 cfs (2,910 afy) (Wells, 1954).

USGS Gaging Station No. 09418200 — Mathews Canyon Wash near Caliente, Nevada

The Mathews Canyon W ash near Caliente, N evada (Mathews) gaging station is located on the
downstream end of the outlet to Mathews Canyon Reservoir, 20 mi east of Caliente, Nevada, and 2 mi
southeast of Barclay, Nevada, at the head of Clover Creek. The drainage area above the gage is
34 mi%, and the discharge is regulated by Mathews Canyon Dam. The hi ghest elevation in the
drainage area is 7,000 ft-amsl, and the elevation at the gage is 5,409 ft-amsl. The Mathews gage has
been in continuous operation since 1958, when the reservoir was constructed. USGS operated and
maintained the Mathews gage from 1958 until 1984, when USACE took over and thereafter operated
the gage (USGS, 1984). USACE maintains and operates gaging stations on both the inflow and
outflow of the reservoir. Records are available upon request from USACE (Figure 3-69) (USACE,
2006).

Figure 3-69
Mathews Canyon

USGS Gaging Station 09418300 — Pine Canyon Wash near Caliente, Nevada

Pine Canyon Wash near Caliente, Nevada (Pine) gaging station is located downstream of the outlet of
Pine Canyon Reservoir. The gaging station is located 18 mi southeast of Caliente, Nevada, and 4 mi
southwest of Barclay, Nevada. The dra inage area upstream of the gage is about 45 mi?, and the
discharge is regulated by Pine Canyon Dam. The gage has been in continuous operation since 1958.
From 1958 to 1984, USGS operated and maintained the gage (USGS, 1984). USACE maintains and
operates gaging stations on both the inflow and outflow of the reservoir. Records are available upon
request from USACE (Figure 3-70) (USACE, 2006).
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Figure 3-70
Pine Canyon

USGS Gaging Station 09418500 — Meadow Valley Wash near Caliente, Nevada

Meadow Valley Wash near Caliente, Nevada (Caliente) gaging station is located along the left bank of
Meadow Valley Wash 4.5 mi southwest of Caliente, Nevada. The gage was first installed in January
1951 and subsequently has been relocated several times. The gaging station was moved during 1955,
1998, and 2005 and was in continuous operation from January 1951 to September 1960, November
1964 to September 1983, October 1984 to January 2005, and April 2005 to present. In January 2005
the gage was destroyed but later reinstalled in April 2005. The drainage area is about 1,670 mi?, and
the elevation at the gage is 4,200 ft-amsl. During the 2006 water year an average annual discharge of
7.12 cfs (5,150 af) was measured. The maximum annual discharge was 61.5 cfs (44,526 afy) during
the 1993 water year, and the minimum annual discharge was 0.41 cfs (297 afy) during the 2004 water
year. The long-term average annual discharge was 10.2 cfs (7,380 afy) reported by USGS in water
year 2006 (USGS, 20006).

USGS Gaging Station 09418700 — Meadow Valley Wash near Rox, Nevada

The Meadow Valley Wash near Rox, Nevada (Rox) gaging station was first installed in February
1987 on the right bank of Me adow Valley Wash about 0.5 mi south of Rox, Neva da. The Rox gage
was moved the left bank of Meadow Valley Wash about 3 mi downstream of Rox, Nevada. Like other
gaging stations on Mea dow Valley Wash, the Rox gage has an intermittent record since its
installation. The period of record includes February 1987 to September 1994, O ctober 2001 to
January 2005, and March 2005 to September 2005 when the gage was dis continued. During the
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floods of January 2005, the gage was destroyed. The drainage area above the gage is 2,384 mi2, and
the gage is at an elevation of 1,855 ft-amsl. The maximum annual discharge was 10.8 cfs (7,819 afy)
during the 1993 water year, and the minimum annual discharge was 0.47 cfs (340 afy) during the
2004 water year. The long-term average annual discharge was 2.37 cfs (1,720 afy) reported by USGS
in water year 2005 (USGS, 2005).

USGS Gaging Station No 09419000 — Muddy River near Glendale, Nevada

The Muddy River near Glendale, Nevada (Glendale) gaging station has been operated intermittently
since April 1910. A gage height exists for the period of record from January 1904 to December 1906.
The Glendale gage has been in its current location since February 1950; it is located on the rivers left
bank at the Narrows of the Muddy River 2 mi southeast of Glendale, Nevada. The drainage area is
6,780 mi%, of which only 3,000 mi’ contributes to surface water runoff. During the 2006 water year
the average annual discharge was 34.6 cfs (25,030 af). The maximum annual discharge was 72.2 cfs
(52,273 afy) during the 2005 water year, and the minimum annual discharge was 30.4 cfs (22,010 afy)
during the 1997 water year. The long-term average annual discharge is 42.6 cfs (30,870 afy) reported
by USGS in water year 2006 (Figures 3-71 and 3-72) (USGS, 2006).

Fgure 3-71
Muddy River near Glendale, Nevada
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USGS 09419000
Muddy River near Glendale, NV
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Figure 3-72
Hydrograph of Mean Annual Discharge at Muddy River near Glendale, Nevada

USGS Gaging Station 09419500 — Muddy River near Overton, Nevada

The Muddy River near Overton, Nevada (Wells Siding) gaging station was located at the Wells Siding
Diversion Dam 2.5 mi northwest of Logandale, Nevada and 6.5 mi northwest of Overton, Nevada. At
an elevation of 1,432 ft-amsl, the gage measures the discharge from a drainage area of 8,180 mi?, of
which approximately 4,230 m i* directly contributesto the runoff. The gage was i nstalled in
December 1947 and was in continuous operation until September 1954. The average annual
discharge was 6.08 cfs (4,400 afy) for the period of record. The Wells Siding gaging station is
directly below the diversions of the MVIC. Hendricks (1964) also reported data from St. Thomas,
Nevada, with the Wells Siding gage’s record. The two stations are separated by over 15 mi and ar e
discussed separately in this report (Figures 3-73 and 3-74) (Hendricks, 1964).
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Figure 3-73
Muddy River near Overton, Nevada

USGS 09419500
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Figure 3-74

Hydrograph of Mean Annual Discharge at Muddy River near Overton, Nevada
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Gaging Station 09419507 — Muddy River at Lewis Avenue at Overton, Nevada

Installed on the left bank at the Lewis Avenue Bridge in Overton, Nevada, the Muddy River at Lewis
Avenue at Overton, Nevada (Overton) gaging station has been in continuous operation since August
1997. The gage measures the discharge from a drainage area of 6,940 mi?, of which 3,240 mi®
contributes directly to surface runoff. The elevation of the gage is 1,251 ft-amsl. The gaging station
accounts for only the water that by-passes the diversion works at Wells Siding and any returns from
agricultural runoff. The maximum annual discharge was 18.9 cfs (13,683 afy) during the 1998 water
year. The record for the 2005 water year was incomplete due to damage incurred by heavy equipment
used to repair a flood-damaged bridge. Without several months of data, the annual discharge for 2005
was 23,700 afy. The minimum annual discharge was 8.76 cfs (6,342 afy) during the 2004 water year.
The average annual di scharge is 12.9 cfs (9,370 afy) reported by SNW A in wa ter year 2004
(Figures 3-75 and 3-76) (USGS, 2005).

Figure 3-75
Muddy River at Lewis Avenue at Overton, Nevada
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Muddy River at Lewis Avenue at Overton, NV*
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Figure 3-76
Hydrograph of Mean Annual Discharge at Muddy River near Overton, Nevada

USGS Gaging Station No. 09419515 — Muddy River above Lake Mead near Overton,
Nevada

Located in the Overton State Wildlife Management Area operated by the Neva da Division of
Wildlife, the Muddy River above Lake Mead near Overton, Nevada, (Lake Mead) gaging station
operated from October 1978 to  September 1983 and from October 1984 until the gage  was
discontinued in September 1993. The drainage area above the location of the gaging station is

8,310 mi?, with only 4,300 mi® directly contributing to runoff (USGS, 2005). The gage was moved
two times: before January 1979 the gage was located 1.4 mi downstream, and from January 1979 to
September 1991 the gage was located 0.4 mi downstream. Currently, the gaging s tation is located
immediately downstream of a diversion structure. The water diverted above the gage is used at the
wildlife management area to support wildlife habitat. The maximum annual discharge was 18.9 cfs
(13,684 afy) during the 1990 water year, and the minimum annual discharge was 3.56 cfs (2,577 afy)
during the 1986 water year. The average annual discharge is 9.25 cfs (6,700 afy) reported by the
USGS in water year 1993 (Figure 3-77) (USGS, 1993).

3-94 Section 3.0



Volume 2 - Streamflow Documentation and Evaluation

USGS 09419515
Muddy River above Lake Mead near Overton, NV
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Figure 3-77
Hydrograph of Mean Annual Discharge at
Muddy River above Lake Mead near Overton, Nevada

Muddy River near St. Thomas, Nevada

This was one of the earliest gaging stations on the Muddy River. The location of the gage is described
as 0.5 mi above the mouth of the Muddy River and 1.5 mi downstream from St. Thomas, Nevada.
The St. Thomas gage operated from May 1913 to September 1916 (Wells, 1954).
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4.0 SumMMARY

Using standardized data collection techniques, selected perennial and ephemeral streams in Snake,
Spring, and White River valleys, as well as Meadow Valley Wash and the Muddy River and its
tributaries, were inventoried.

Data in this report came from published reports, published and preliminary data from the USGS, and
field investigations conducted by SNWA through water year 2006. I nvestigations conducted by
SNWA of the perennial streams included compilation of existing information and data from available
data sources, including publis hed and unpublishe d reports and da tabases, photographic
documentation, discharge measurements, and a writte n description of the physical setting of the
stream. Geographic information systems were used to generate summary statistics describing the
drainage area size, elevations, and composition of the surficial geology. Information both historic and
current about diversions, water rights, and water use was included when possible.

Based on field observations, most perennial streams have diversions at or near the mountain
block-alluvial fan interface. These diversions typically route the water to lined ditches or culverts
that minimize the losses, while the water is c onveyed to its place of use. The conditions and
construction of diversions and aqueducts are quite varied. Some diversions are relatively new and are
made of reinforced concrete, such as at Granite Creek in Snake Valley. Others are constructed of rock
and mortar, such as at Taft Creek in Spring Valley. Most of the streams in these valleys, as well as the
Muddy River, have been and are currently used primarily for irrigation.

Both continuous and miscellaneous discharge records were used to estimate streamflow. Estimates of
average annual dischar ge were derived for each of the pe rennial streams, using the tec hnique
described by Moore (1968). The perennial streamflow estimates for Spring Valley, Snake Valley, and
White River Valley are 45,000, 43,000, and 12,600 afy, respectively. These re sults compared
favorably with previous investigations.

The Muddy River is the largest stream in the study area. It averages 30,980 afy at Glendale, Nevada,
below the confluence with Meadow Valley Wash. Downstream of Glendale, Nevada, the entire base
flow of the river is diverted for irrigation use, and approximately 4,000 afy is stored off the stream in
Bowman Reservoir. Based on gaging station records, an estimated 6,000 to 9,000 afy discharges into
Lake Mead.
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B.1.0 ANNUAL DISCHARGES AT GAGING STATIONS

Table B.1-1 tabulates the annual discharge of gaging stations in the study area as reported in NWIS.

Table B.1-1
Annual Discharges of Gaging Stations
(Page 1 of 8)

Stati Mean Annual | Mean Annual
tation Station Name water | pischarge Discharge
Number Year
(cfs)? (afy)
2004 1.94 1,405
09415460 | White River near Red Mountain near Preston, NV 2005 22.3 16,145
2006 1.4 8,250
1984 3.98 2,882
1985 2.64 1,911
1986 3.13 2,266
1987 1.94 1,405
1991 0.428 310
09415515 | Water Canyon Creek near Preston, NV 1992 0.517 374
1993 0.844 611
1994 1.16 840
2004 0.510 369
2005 3.40 2,460
2006 2.9 2,110
1914 47.2 34,173
1915 47.6 34,462
1917 46.7 33,811
1918 47.0 34,028
1945 45.7 33,087
1946 46.9 33,956
1947 47.7 34,535
1948 46.3 33,521
1949 47.0 34,028
1950 46.2 33,449
09416000 | Muddy River near Moapa, NV 1951 46.9 33,956
1952 46.6 33,738
1953 46.0 33,304
1954 46.0 33,304
1955 47.2 34,173
1956 45.8 33,159
1957 47.7 34,535
1958 49.6 35,910
1959 48.9 35,404
1960 47.8 34,607
1961 46.3 33,521
B-1
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Table B.1-1

Annual Discharges of Gaging Stations

(Page 2 of 8)

_ Mean Annual Mean Annual
Station Station Name Water Discharge Discharge
Number Year
(cfs)? (afy)
1962 44.5 32,218
1963 44.7 32,363
1964 44.9 32,508
1965 43.4 31,422
1966 41.8 30,263
1967 46.0 33,304
1968 40.6 29,394
1969 42.7 30,915
1970 40.9 29,612
1971 38.1 27,584
1972 43.5 31,494
1973 45,5 32,942
1974 40.5 29,322
1975 39.9 28,888
1976 41.2 29,829
1977 375 27,150
1978 36.2 26,209
1979 39.2 28,381
1980 39.8 28,815
1981 37.9 27,440
1982 37.8 27,367
1983 39.4 28,526
09416000 | Muddy River near Moapa, NV (cont.) 1984 39.4 28,526
1985 38.2 27,657
1986 36.6 26,498
1987 37.6 27,222
1988 39.7 28,743
1989 33.7 24,399
1990 36.6 26,498
1991 36.1 26,136
1992 36.4 26,354
1993 39.6 28,670
1994 394 28,526
1995 35.6 25,774
1996 33.5 24,254
1997 325 23,530
1998 34.9 25,268
1999 34.8 25,195
2000 34.5 24,978
2001 32.2 23,313
2002 314 22,734
2003 31.7 22,951
2004 304 22,010
2005 33.2 24,037
2006 33.2 24,037
B-2
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Table B.1-1
Annual Discharges of Gaging Stations
(Page 3 of 8)

_ Mean Annual Mean Annual
Station Station Name Water Discharge Discharge
Number Year

(cfs)? (afy)
. . 1916 445 32,218
09417000 | Muddy River at Railroad Pump Plant near Moapa, NV 1917 234 31,422
09417400 | Muddy River at Weiser Ranch near Moapa, NV 1917 41.2 29,829
1988 2.32 1,680
1989 1.14 825
1990 1.29 934
1991 1.33 963
1992 3.43 2,483
09418700 | Meadow Valley Wash near Rox, NV 1993 10.8 7,819
1994 1.02 738
2002 1.08 782
2003 0.845 612
2004 0.468 339
2005 - -
1951 44 1 31,928
1952 53.6 38,806
1953 46.0 33,304
1954 43.8 31,711
1955 54.8 39,675
1956 43.6 31,566
1957 48.3 34,969
1958 48.3 34,969
1959 45.0 32,580
1960 44 .2 32,001
1961 60.7 43,947
1962 44 .8 32,435
1963 401 29,032
1964 40.0 28,960
1965 44 .2 32,001
. 1966 41.9 30,336
09419000 | Muddy River near Glendale, NV 1967 252 32.725
1968 43.9 31,784
1969 54.5 39,458
1970 451 32,652
1971 42.5 30,770
1972 41.9 30,336
1973 44.3 32,073
1974 38.5 27,874
1975 40.6 29,394
1976 41.6 30,118
1977 38.2 27,657
1978 55.4 40,110
1979 42.3 30,625
1980 46.6 33,738
1981 44.8 32,435
1982 37.1 26,860
B-3




Table B.1-1

Annual Discharges of Gaging Stations

(Page 4 of 8)

_ Mean Annual Mean Annual
Station Station Name Water | pischarge Discharge
Number Year

(cfs)? (afy)
1983 55.0 39,820
1985 36.7 26,571
1986 36.8 26,643
1987 37.3 27,005
1988 38.4 27,802
1989 30.8 22,299
1990 41.3 29,901
1991 35.9 25,992
1992 36.6 26,498
1993 54.2 39,241
1994 34.7 25,123
09419000 | Muddy River near Glendale, NV (cont.) 1995 32.8 23,747
1996 31.2 22,589
1997 30.4 22,010
1998 54.9 39,748
1999 37.3 27,005
2000 39.8 28,815
2001 31.6 22,878
2002 31.7 22,951
2003 31.7 22,951
2004 32.0 23,168
2005 72.2 52,273
2006 34.6 25,030
1914 19.3 13,973
1949 9.13 6,610
09419500 | Muddy River near Overton, NV 1950 3.98 2,882
1951 2.63 1,904
1952 11.5 8,326
1998 18.9 13,684
1999 14.4 10,426
. . 2000 14.0 10,136
09419507 | Muddy River at Lewis Avenue at Overton, NV 2001 121 8.760
2002 9.40 6,806
2004 8.76 6,342
1979 10.5 7,602
1980 11.9 8,616
1981 11.1 8,036
1982 5.77 4177
1983 13.3 9,629
09419515 | Muddy River above Lake Mead near Overton, NV 1985 8.36 6,053
1986 3.56 2,577
1987 6.35 4,597
1988 8.85 6,407
1989 4.20 3,041
1990 18.9 13,684
B-4
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Table B.1-1
Annual Discharges of Gaging Stations
(Page 5 of 8)

_ Mean Annual Mean Annual
Station Station Name Water Discharge Discharge
Number Year

(cfs)? (afy)

. 1991 5.63 4,076

09419515 I(\ggg:j;/ River above Lake Mead near Overton, NV 1992 731 5292

1993 13.7 9,919

10243223 Decathon Canyorlm below Great Basin National Park 2003 0 0
Boundary near Minerva, NV 2004 0 0

10243228 South Fork Big Wash above Great Basin National 2003 0.693 502
Park Boundary near Baker, NV 2004 0.365 264

L 2003 3.00 2,172

10243230 | Snake Creek above Pipeline near Baker, NV 5004 539 1730
10243232 Snake Creek at Great Basin National Park Boundary 2003 1.38 999
near Baker, NV 2004 1.05 760

10243233 | Snake Creek below Spring Creek near Garrison, UT 2004 3.82 2,766

1948 5.85 4,235

1949 10.8 7,819

1950 5.66 4,098

1951 6.62 4,793

1952 19.6 14,190

1953 3.87 2,802

1954 8.18 5,922

10243240 | Baker Creek at Narrows, near Baker, NV 1955 7.64 5,531

1993 11.0 7,964

1994 5.13 3,714

1995 26.6 19,258

1996 4.68 3,388

1997 9.45 6,842

2003 6.22 4,503

2004 4.90 3,548

10243250 | Baker Creek near Baker, NV 1915 16.5 11,946

1948 4.31 3,120

1949 5.98 4,330

1950 3.67 2,657

1951 3.90 2,824

1952 9.06 6,559

1953 2.51 1,817

1954 4.55 3,294

1955 5.50 3,982

10243260 | Lehman Creek near Baker, NV 1993 5.64 4,083

1994 4.17 3,019

1995 11.0 7,964

1996 4.1 2,976

1997 5.07 3,671

2003 4.02 2,910

2004 3.47 2,512

2005 13.7 9,919

2006 5.70 4,120
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Table B.1-1

Annual Discharges of Gaging Stations

(Page 6 of 8)

_ Mean Annual Mean Annual
station Station Name Water Discharge Discharge
Number Year

(cfs)? (afy)

10243265 Rowland Spring at Great Basin National Park near 2003 2.35 1,701
Baker, NV 2004 2.21 1,600

10243280 Strawberry Creek above Great Basin National Park 2003 0.701 508
Boundary near Baker, NV 2004 0.459 332

- . 2003 1.27 919

10243630 | Williams Canyon above aqueduct near Minerva, NV 5004 0985 713
10243640 Shingle Creek near Great Basin National Park 2003 0.931 674
Boundary near Osceola, NV 2004 0.757 548

1915 10.5 7,602

1916 10.7 7,747

1960 5.15 3,729

1961 5.58 4,040

1962 8.87 6,422

1963 8.94 6,473

1964 8.68 6,284

1965 9.22 6,675

1966 7.14 5,169

1967 13.5 9,774

1977 6.85 4,959

1978 13.0 9,412

1979 10.8 7,819

1980 14.0 10,136

1981 8.68 6,284

1984 22.2 16,073

1985 13.6 9,846

10243700 | Cleve Creek near Ely, NV 1986 13.1 9,484
1987 10.4 7,530

1991 7.25 5,249

1992 5.65 4,091

1993 9.29 6,726

1994 6.45 4,670

1995 16.2 11,729

1996 8.77 6,349

1997 9.46 6,849

1998 15.4 11,150

1999 12.6 9,122

2000 8.91 6,451

2001 9.18 6,646

2002 6.55 4,742

2003 7.34 5,314

2004 6.40 4,634

2005 21.6 15,638

2006 14.4 10,410

1967 7.39 5,350

10244950 | Steptoe Creek near Ely, NV 1968 6.26 4,532
1969 10.7 7,747
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Table B.1-1
Annual Discharges of Gaging Stations
(Page 7 of 8)

_ Mean Annual Mean Annual
Station Station Name Water Discharge Discharge
Number Year

(cfs)? (afy)
1970 5.47 3,960
1971 7.52 5,444
1972 5.21 3,772
1973 8.90 6,444
1974 5.01 3,627
1975 8.48 6,140
1976 5.03 3,642
1977 3.86 2,795
1978 8.85 6,407
1979 6.74 4,880
1980 9.04 6,545
1981 6.17 4,467
1982 7.90 5,720
1983 18.9 13,684
1984 13.8 9,991
1985 8.44 6,111
1986 9.29 6,726
1987 5.74 4,156
10244950 | Steptoe Creek near Ely, NV (cont.) 1988 5.51 3,989
1989 3.59 2,599
1990 2.84 2,056
1991 3.40 2,462
1992 3.00 2,172
1993 5.28 3,823
1994 3.66 2,650
1995 9.07 6,567
1996 5.06 3,663
1997 5.46 3,953
1998 9.13 6,610
1999 6.81 4,930
2000 4.48 3,244
2001 4.1 2,976
2002 3.06 2,215
2003 3.72 2,693
2004 2.88 2,085
2005 13.0 9,412
2006 7.94 5,750
1986 451 32,652
10245005 | Duck Creek near Cherry Creek, NV 1987 249 32,508
1984 8.99 6,509
10245040 | Goshute Creek near Cherry Creek, NV 1985 562 1,897
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Table B.1-1

Annual Discharges of Gaging Stations

(Page 8 of 8)

_ Mean Annual Mean Annual
Station Station Name Water Discharge Discharge
Number Year

(cfs)? (afy)

1984 8.1 5,872
1985 5.16 3,736
1986 4.53 3,280
1987 2.98 2,158
1991 0.676 489
10245445 | lllipah Creek near Hamilton, NV 1992 0.583 422
1993 1.1 804
1994 1.68 1,216
2004 1.61 1,166
2005 4.26 3,084
2006 6.42 4,650

aMean Annual DIscharge data from NWIS
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C.1.0 MISCELLANEOUS DISCHARGE MEASUREMENT DATA

Table C.1-1 tabulates the discharge measurements of streams in the study area.

Table C.1-1
Miscellaneous Discharge Measurement Data
(Page 1 of 21)

Station HA Date Date Discharge | Measurement Data Source
Number Accuracy (cfs) Accuracy

1840101 184 7/13/1998 Day 0.15 Fair SNWA
1840101 184 7/12/1999 Day 0.09 Fair SNWA
1840101 184 7/24/2000 Day Dry Fair SNWA
1840101 184 8/6/2001 Day Dry Fair SNWA
1840201 184 7/16/1996 Day 1.3 Fair SNWA
1840201 184 7/13/1998 Day 2.65 Fair SNWA
1840201 184 7/12/1999 Day 2.66 Good SNWA
1840201 184 7/24/2000 Day 0.25 Fair SNWA
1840201 184 7/26/2000 Day 0.474 Fair SNWA
1840201 184 8/6/2001 Day 0.12 Fair SNWA
1840201 184 7/16/2002 Day 0.21 Fair SNWA
1840201 184 8/6/2003 Day 0.67 Fair SNWA
1840201 184 7/28/2004 Day 0.29 Fair SNWA
1840201 184 7/28/2005 Day 2.95 Fair SNWA
1840201 184 8/16/2006 Day 0.895 Fair SNWA
1840202 184 10/25/2005 Day 1.6 Good SNWA
1840203 184 7/16/1964 Day 2.0 - Rush and Kazmi, 1965
1840301 184 7/17/1998 Day Dry Fair SNWA
1840401 184 7/14/1964 Day 2.23 - USGS, 1964
1840401 184 7/17/1996 Day 1.13 Fair SNWA
1840401 184 7/14/1998 Day 3.1 Fair SNWA
1840401 184 7/17/1998 Day 2.74 Fair SNWA
1840401 184 7/12/1999 Day 2.4 Fair SNWA
1840401 184 7/24/2000 Day 0.60 Fair SNWA
1840401 184 7/25/2000 Day 0.554 Fair SNWA
1840401 184 7/25/2000 Day 0.572 Fair SNWA
1840401 184 7/25/2000 Day 0.611 Fair SNWA
1840401 184 7/25/2000 Day 0.656 Fair SNWA
1840401 184 8/6/2001 Day 0.37 Good SNWA
1840401 184 8/9/2001 Day 0.421 Fair SNWA
1840401 184 7/16/2002 Day 0.68 Fair SNWA
1840401 184 8/6/2003 Day 0.67 Good SNWA
1840401 184 7/28/2004 Day 0.564 Fair SNWA
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Table C.1-1
Miscellaneous Discharge Measurement Data

(Page 2 of 21)

Station HA Date Date Discharge | Measurement Data Source
Number Accuracy (cfs) Accuracy
1840401 184 7/28/2005 Day 2.05 Fair SNWA
1840401 184 10/25/2005 Day 0.981 Fair SNWA
1840401 184 8/16/2006 Day 1.42 Poor SNWA
1840501 184 7/17/1996 Day 0.66 Good SNWA
1840501 184 7/14/1998 Day 0.898 Fair SNWA
1840501 184 7/17/1998 Day 0.86 Fair SNWA
1840501 184 7/12/1999 Day 1.04 Good SNWA
1840501 184 8/7/2001 Day 0.104 Fair SNWA
1840501 184 8/15/2006 Day 0.384 Fair SNWA
1840601 184 7/14/1964 Day 4.23 - USGS, 1964
1840601 184 8/15/1964 Day 1.98 - USGS, 1964
1840602 184 7/16/1998 Day 5.17 Good SNWA
1840602 184 7/17/1998 Day 5.14 Fair SNWA
1840602 184 7/13/1999 Day 5.04 Good SNWA
1840602 184 7/24/2000 Day 0.806 Poor SNWA
1840602 184 7/24/2000 Day 1.06 Poor SNWA
1840602 184 7/27/2000 Day 0.75 Fair SNWA
1840602 184 8/7/2001 Day 0.8 Fair SNWA
1840602 184 8/16/2006 Day 0.824 Fair SNWA
1840701 184 7/16/1997 Day 0.994 Fair SNWA
1840701 184 7/17/1997 Day 0.937 Good SNWA
1840701 184 7/17/1997 Day 0.999 Good SNWA
1840701 184 7/17/1997 Day 1.02 Good SNWA
1840701 184 7/17/1997 Day 1.09 Good SNWA
1840701 184 7/18/1997 Day 1.02 Good SNWA
1840701 184 7/18/1997 Day 1.05 Good SNWA
1840701 184 7/27/2000 Day 0.362 Fair SNWA
1840701 184 8/9/2001 Day 0.309 Fair SNWA
1840701 184 7/28/2005 Day 0.971 Fair SNWA
1840702 184 7/16/1997 Day 0.803 Fair SNWA
1840702 184 7/17/1997 Day 0.815 Good SNWA
1840702 184 7/17/1997 Day 0.837 Good SNWA
1840702 184 7/17/1997 Day 0.885 Good SNWA
1840702 184 7/18/1997 Day 0.884 Good SNWA
1840702 184 7/12/1998 Day 2.63 Fair SNWA
1840702 184 7/27/2000 Day 2.9 Fair SNWA
1840702 184 8/9/2001 Day 0.164 Fair SNWA
1840703 184 7/16/1997 Day 4.66 Fair SNWA
1840703 184 7/17/1997 Day 3.74 Fair SNWA
1840703 184 7/17/1997 Day 4.59 Fair SNWA
1840703 184 7/17/1997 Day 4.76 Fair SNWA
1840703 184 7/18/1997 Day 4.63 Fair SNWA
1840703 184 7/18/1997 Day 4.86 Fair SNWA
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Table C.1-1
Miscellaneous Discharge Measurement Data
(Page 3 of 21)

Station HA Date Date Discharge | Measurement Data Source
Number Accuracy (cfs) Accuracy

1840703 184 7/12/1998 Day 9.72 Good SNWA
1840703 184 8/7/2003 Day 3.0 Fair SNWA
1840703 184 7/28/2005 Day 6.57 Fair SNWA
1840704 184 7/14/1964 Day 6.87 - USGS, 1964
1840704 184 8/15/1964 Day 5.95 - USGS, 1964
1840704 184 6/1/1980 Month 4.01 - ERTEC, 1981
1840704 184 12/8/1982 Day 5.29 - USGS, 1983
1840704 184 6/30/1983 Day 28.2 - USGS, 1983
1840704 184 10/26/1983 Day 6.68 - USGS, 1985
1840704 184 6/13/1984 Day 27.2 - USGS, 1985
1840704 184 11/7/1984 Day 7.52 - USGS, 1985
1840704 184 2/5/1985 Day 5.75 - USGS, 1985
1840704 184 5/24/1985 Day 12.1 - USGS, 1985
1840704 184 7/12/1991 Day 4.42 - USGS, 1991
1840704 184 10/22/1991 Day 3.18 - USGS, 1992
1840704 184 12/3/1991 Day 3.02 - USGS, 1992
1840704 184 3/16/1992 Day 3.42 - USGS, 1992
1840704 184 6/24/1992 Day 3.03 - USGS, 1992
1840704 184 6/23/1993 Day 9.64 Fair Katzer and Donovan, 2003
1840704 184 7/15/1996 Day 4.75 Good SNWA
1840704 184 7/16/1996 Day 5.05 Good SNWA
1840704 184 7/16/1997 Day 5.62 Good SNWA
1840704 184 7/17/1997 Day 5.74 Fair SNWA
1840704 184 7/17/1997 Day 5.75 Good SNWA
1840704 184 7/17/1997 Day 5.79 Good SNWA
1840704 184 7/17/1997 Day 5.83 Good SNWA
1840704 184 7/17/1997 Day 5.98 Good SNWA
1840704 184 7/18/1997 Day 6.04 Good SNWA
1840704 184 7/12/1998 Day 9.31 Fair SNWA
1840704 184 7/14/1998 Day 9.96 Fair SNWA
1840704 184 7/13/1999 Day 7.26 Good SNWA
1840704 184 7/24/2000 Day 3.27 Fair SNWA
1840704 184 7/27/2000 Day 3.51 Fair SNWA
1840704 184 8/9/2001 Day 3.77 Poor SNWA
1840704 184 7/16/2002 Day 3.1 Fair SNWA
1840704 184 8/7/2003 Day 3.35 Fair SNWA
1840704 184 7/28/2004 Day 2.73 Fair SNWA
1840704 184 7/127/2005 Day 10.1 Fair SNWA
1840704 184 10/25/2005 Day 5.38 Fair SNWA
1840704 184 8/15/2006 Day 4.87 Fair SNWA
1840705 184 8/9/2001 Day 2.62 Fair SNWA
1840801 184 7/14/1999 Day 3.45 Fair SNWA
1840801 184 7/14/1999 Day 3.45 Fair SNWA
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Table C.1-1
Miscellaneous Discharge Measurement Data

(Page 4 of 21)

Station HA Date Date Discharge | Measurement Data Source
Number Accuracy (cfs) Accuracy

1840801 184 7/14/1999 Day 3.46 Fair SNWA
1840801 184 7/14/1999 Day 3.54 Fair SNWA
1840801 184 7/14/1999 Day 3.59 Fair SNWA
1840802 184 7/18/1972 Day 0.91 - USGS, 1972
1840802 184 11/1/1972 Day 1.39 - USGS, 1973
1840802 184 1/24/1973 Day 1.08 - USGS, 1973
1840802 184 4/26/1973 Day 5.69 - USGS, 1973
1840802 184 5/21/1973 Day 26.0 - USGS, 1973
1840802 184 7/25/1973 Day 1.5 - USGS, 1973
1840802 184 9/18/1973 Day 1.14 - USGS, 1973
1840802 184 5/14/1974 Day 6.32 - USGS, 1974
1840802 184 6/12/1974 Day 4.23 - USGS, 1974
1840802 184 8/20/1974 Day 0.52 - USGS, 1974
1840802 184 10/1/1974 Day 0.49 - USGS, 1975
1840802 184 1/14/1975 Day 1.78 - USGS, 1975
1840802 184 5/19/1975 Day 304 - USGS, 1975
1840802 184 6/12/1975 Day 22.8 - USGS, 1975
1840802 184 9/18/1975 Day 1.48 - USGS, 1975
1840802 184 4/21/1976 Day 2.17 - USGS, 1976
1840802 184 6/23/1976 Day 2.38 - USGS, 1976
1840802 184 8/19/1976 Day 0.79 - USGS, 1976
1840802 184 10/13/1976 Day 1.14 - USGS, 1977
1840802 184 2/23/1977 Day 1.06 - USGS, 1977
1840802 184 4/21/1977 Day 1.95 - USGS, 1977
1840802 184 8/24/1977 Day 1.04 - USGS, 1977
1840802 184 4/19/1978 Day 4.95 - USGS, 1978
1840802 184 5/18/1978 Day 1.2 - USGS, 1978
1840802 184 7/24/1978 Day 1.53 - USGS, 1978
1840802 184 10/2/1978 Day 1.08 - USGS, 1979
1840802 184 2/21/1979 Day 1.06 - USGS, 1979
1840802 184 5/22/1979 Day 141 - USGS, 1979
1840802 184 9/18/1979 Day 0.74 - USGS, 1979
1840802 184 1/23/1980 Day 1.05 - USGS, 1980
1840802 184 12/8/1982 Day 2.6 - USGS, 1983
1840802 184 7/16/1996 Day 1.09 Good SNWA
1840802 184 7/14/1998 Day 5.94 Fair SNWA
1840802 184 7/15/1998 Day 6.47 Fair SNWA
1840802 184 7/17/1998 Day 4.96 Fair SNWA
1840802 184 7/14/1999 Day 2.74 Good SNWA
1840802 184 7/14/1999 Day 2.74 Good SNWA
1840802 184 7/14/1999 Day 2.82 Good SNWA
1840802 184 7/14/1999 Day 2.83 Good SNWA
1840802 184 7/14/1999 Day 2.87 Good SNWA
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Table C.1-1
Miscellaneous Discharge Measurement Data
(Page 5 of 21)

Station HA Date Date Discharge | Measurement Data Source
Number Accuracy (cfs) Accuracy

1840802 184 7/14/1999 Day 2.9 Good SNWA
1840802 184 7/14/1999 Day 2.91 Good SNWA
1840802 184 7/24/2000 Day 0.923 Good SNWA
1840802 184 7/27/2000 Day 0.682 Fair SNWA
1840802 184 7/27/2000 Day 0.733 Fair SNWA
1840802 184 8/8/2001 Day 0.511 Fair SNWA
1840802 184 8/9/2001 Day 0.703 Good SNWA
1840802 184 7/16/2002 Day 1.1 Fair SNWA
1840802 184 8/7/2003 Day 0.562 Fair SNWA
1840802 184 7/28/2004 Day 0.558 Fair SNWA
1840802 184 7/28/2005 Day 1.96 Poor SNWA
1840802 184 10/25/2005 Day 1.96 Fair SNWA
1840802 184 7/127/2006 Day 1.46 Fair SNWA
1840901 184 7/14/1998 Day 1.12 Fair SNWA
1840901 184 7/13/1999 Day 0.926 Fair SNWA
1840901 184 8/7/2001 Day 0.098 Fair SNWA
1840901 184 7127/2006 Day 0.27 Fair SNWA
1841001 184 7/26/2000 Day 3.68 Fair SNWA
1841001 184 7/26/2000 Day 3.89 Fair SNWA
1841001 184 7/26/2000 Day 4.38 Fair SNWA
1841002 184 7/16/1964 Day 5 - Rush and Kazmi, 1965
1841002 184 8/15/1964 Day 3.13 - USGS, 1964
1841002 184 3/21/1968 Day 2.66 - USGS, 1968
1841002 184 5/1/1968 Month 8.53 - USGS, 1968
1841002 184 6/18/1968 Day 18.8 - USGS, 1968
1841002 184 9/24/1968 Day 2.48 - USGS, 1968
1841002 184 12/4/1968 Day 2.37 - USGS, 1969
1841002 184 2/11/1969 Day 2.15 - USGS, 1969
1841002 184 4/21/1969 Day 4.08 - USGS, 1969
1841002 184 5/21/1969 Day 15.7 - USGS, 1969
1841002 184 6/23/1969 Day 13.3 - USGS, 1969
1841002 184 7/23/1969 Day 4.53 - USGS, 1969
1841002 184 9/23/1969 Day 2.61 - USGS, 1969
1841002 184 11/23/1969 Day 2.48 - USGS, 1970
1841002 184 3/10/1970 Day 2.14 - USGS, 1970
1841002 184 5/26/1970 Day 18.6 - USGS, 1970
1841002 184 6/24/1970 Day 16.3 - USGS, 1970
1841002 184 9/22/1970 Day 2.75 - USGS, 1971
1841002 184 11/19/1970 Day 2.62 - USGS, 1971
1841002 184 1/27/1971 Day 2.32 - USGS, 1971
1841002 184 4/21/1971 Day 6.11 - USGS, 1971
1841002 184 5/21/1971 Day 12.2 - USGS, 1971
1841002 184 6/22/1971 Day 22.0 - USGS, 1971
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Table C.1-1
Miscellaneous Discharge Measurement Data

(Page 6 of 21)

Station HA Date Date Discharge | Measurement Data Source
Number Accuracy (cfs) Accuracy

1841002 184 71271971 Day 5.62 - USGS, 1971
1841002 184 9/26/1971 Day 2.66 - USGS, 1971
1841002 184 11/16/1971 Day 3.54 - USGS, 1972
1841002 184 2/22/1972 Day 2.15 - USGS, 1972
1841002 184 3/21/1972 Day 3.5 - USGS, 1972
1841002 184 5/2/1972 Day 4.47 - USGS, 1972
1841002 184 7/18/1972 Day 3.1 - USGS, 1972
1841002 184 10/31/1972 Day 2.48 - USGS, 1973
1841002 184 1/24/1973 Day 1.95 - USGS, 1973
1841002 184 4/26/1973 Day 4.09 - USGS, 1973
1841002 184 9/18/1973 Day 4.27 - USGS, 1973
1841002 184 10/30/1973 Day 4.51 - USGS, 1974
1841002 184 1/30/1974 Day 2.19 - USGS, 1974
1841002 184 3/18/1974 Day 2.83 - USGS, 1974
1841002 184 5/14/1974 Day 10.9 - USGS, 1974
1841002 184 6/12/1974 Day 9.83 - USGS, 1974
1841002 184 8/20/1974 Day 2.94 - USGS, 1974
1841002 184 10/1/1974 Day 2.24 - USGS, 1975
1841002 184 1/14/1975 Day 1.68 - USGS, 1975
1841002 184 5/19/1975 Day 20.2 - USGS, 1975
1841002 184 6/12/1975 Day 26.5 - USGS, 1975
1841002 184 9/18/1975 Day 2.69 - USGS, 1975
1841002 184 4/21/1976 Day 2.61 - USGS, 1976
1841002 184 6/23/1976 Day 6.69 - USGS, 1976
1841002 184 8/19/1976 Day 2.56 - USGS, 1976
1841002 184 10/13/1976 Day 2.61 - USGS, 1977
1841002 184 2/23/1977 Day 2.14 - USGS, 1977
1841002 184 4/21/1977 Day 2.86 - USGS, 1977
1841002 184 8/24/1977 Day 2.46 - USGS, 1977
1841002 184 4/19/1978 Day 4.4 - USGS, 1978
1841002 184 5/18/1978 Day 156.7 - USGS, 1978
1841002 184 7/24/1978 Day 4.97 - USGS, 1978
1841002 184 10/2/1978 Day 3.32 -- USGS, 1979
1841002 184 2/21/1979 Day 1.88 - USGS, 1979
1841002 184 5/22/1979 Day 18.7 - USGS, 1979
1841002 184 9/18/1979 Day 3.61 - USGS, 1979
1841002 184 1/22/1980 Day 3.1 -- USGS, 1980
1841002 184 7/16/1991 Day 4.65 -- USGS, 1991
1841002 184 10/22/1991 Day 2.15 - USGS, 1992
1841002 184 12/3/1991 Day 2.54 - USGS, 1992
1841002 184 3/16/1992 Day 1.72 - USGS, 1992
1841002 184 6/24/1992 Day 1.99 -- USGS, 1992
1841002 184 6/23/1993 Day 9.31 Fair Katzer and Donovan, 2003
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Table C.1-1
Miscellaneous Discharge Measurement Data
(Page 7 of 21)

Station HA Date Date Discharge | Measurement Data Source
Number Accuracy (cfs) Accuracy

1841002 184 7/18/1996 Day 5.26 Good SNWA
1841002 184 7/17/1998 Day 11.5 Fair SNWA
1841002 184 7/13/1999 Day 5.96 Fair SNWA
1841002 184 7/24/2000 Day 4.13 Fair SNWA
1841002 184 7/26/2000 Day 3.28 Fair SNWA
1841002 184 7/26/2000 Day 3.49 Fair SNWA
1841002 184 7/26/2000 Day 3.54 Fair SNWA
1841002 184 7/26/2000 Day 3.58 Fair SNWA
1841002 184 7/26/2000 Day 4.34 Fair SNWA
1841002 184 7/26/2000 Day 4.51 Fair SNWA
1841002 184 8/8/2001 Day 1.93 Fair SNWA
1841002 184 8/9/2001 Day 2.09 Fair SNWA
1841002 184 7/16/2002 Day 2.6 Good SNWA
1841002 184 8/7/2003 Day 2.76 Fair SNWA
1841002 184 7/28/2004 Day 3.07 Good SNWA
1841002 184 7/127/2006 Day 3.77 Fair SNWA
1841101 184 7/17/1996 Day 0.94 Fair SNWA
1841101 184 7/15/1998 Day 2.48 Fair SNWA
1841101 184 7/17/1998 Day 1.8 Fair SNWA
1841101 184 7/13/1999 Day 1.26 Good SNWA
1841101 184 7/24/2000 Day 0.449 Fair SNWA
1841101 184 7/27/2000 Day 0.479 Fair SNWA
1841101 184 8/8/2001 Day 0.485 Fair SNWA
1841101 184 8/7/2003 Day 0.28 Fair SNWA
1841101 184 7/29/2004 Day 0.315 Fair SNWA
1841101 184 7/28/2005 Day 1.18 Fair SNWA
1841101 184 10/24/2005 Day 0.648 Fair SNWA
1841101 184 7/27/2006 Day 1.18 Fair SNWA
1841201 184 11/7/1972 Day 1.4 - USGS, 1973
1841201 184 1/24/1973 Day 1.01 - USGS, 1973
1841201 184 4/26/1973 Day 2.33 - USGS, 1973
1841201 184 5/21/1973 Day 10.9 - USGS, 1973
1841201 184 7/25/1973 Day 2.26 - USGS, 1973
1841201 184 9/18/1973 Day 2.12 - USGS, 1973
1841201 184 10/30/1973 Day 1.7 - USGS, 1974
1841201 184 12/11/1973 Day 1.2 - USGS, 1974
1841201 184 1/30/1974 Day 1.0 - USGS, 1974
1841201 184 3/18/1974 Day 1.57 - USGS, 1974
1841201 184 5/14/1974 Day 2.27 - USGS, 1974
1841201 184 6/12/1974 Day 5.48 - USGS, 1974
1841201 184 8/20/1974 Day 1.46 - USGS, 1974
1841201 184 10/1/1974 Day 0.76 - USGS, 1975
1841201 184 1/14/1975 Day 1.19 - USGS, 1975
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Table C.1-1

Miscellaneous Discharge Measurement Data

(Page 8 of 21)

Station HA Date Date Discharge | Measurement Data Source
Number Accuracy (cfs) Accuracy
1841201 184 5/19/1975 Day 5.16 - USGS, 1975
1841201 184 6/12/1975 Day 16.8 - USGS, 1975
1841201 184 9/18/1975 Day 1.75 - USGS, 1975
1841201 184 4/21/1976 Day 1.02 - USGS, 1976
1841201 184 6/23/1976 Day 2.07 - USGS, 1976
1841201 184 8/19/1976 Day 1.94 - USGS, 1976
1841201 184 10/13/1976 Day 0.95 - USGS, 1977
1841201 184 2/23/1977 Day 1.31 - USGS, 1977
1841201 184 4/21/1977 Day 1.03 - USGS, 1977
1841201 184 8/24/1977 Day 1.49 - USGS, 1977
1841201 184 4/19/1978 Day 1.98 - USGS, 1978
1841201 184 5/18/1978 Day 5.35 - USGS, 1978
1841201 184 7124/1978 Day 2.77 - USGS, 1978
1841201 184 10/2/1978 Day 1.34 - USGS, 1979
1841201 184 2/21/1979 Day 1.24 - USGS, 1979
1841201 184 5/22/1979 Day 5.24 - USGS, 1979
1841201 184 9/18/1979 Day 0.7 - USGS, 1979
1841201 184 1/23/1980 Day 0.67 - USGS, 1980
1841201 184 7/16/1991 Day 2.51 - USGS, 1991
1841201 184 10/23/1991 Day 1.24 - USGS, 1992
1841201 184 12/3/1991 Day 0.98 - USGS, 1992
1841201 184 3/17/1992 Day 1.06 - USGS, 1992
1841201 184 6/24/1992 Day 1.41 - USGS, 1992
1841201 184 6/24/1993 Day 6.93 Fair Katzer and Donovan, 2003
1841201 184 7/18/1996 Day 2.18 Fair SNWA
1841201 184 7/15/1998 Day 6.39 Fair SNWA
1841201 184 7/17/1998 Day 6.34 Fair SNWA
1841201 184 7/15/1999 Day 4.35 Good SNWA
1841201 184 7/24/2000 Day 2.0 Fair SNWA
1841201 184 8/7/2001 Day 1.34 Fair SNWA
1841201 184 7/29/2004 Day 1.25 Fair SNWA
1841201 184 10/24/2005 Day 1.98 Fair SNWA
1841201 184 7/25/2006 Day 1.84 Fair SNWA
1841301 184 7/15/1999 Day 6.4 Fair SNWA
1841301 184 7/15/1999 Day 6.46 Fair SNWA
1841301 184 7/15/1999 Day 6.62 Fair SNWA
1841301 184 7/15/1999 Day 6.85 Fair SNWA
1841302 184 7/14/1964 Day 9.52 - USGS, 1964
1841302 184 8/15/1964 Day 5.95 - USGS, 1964
1841302 184 6/1/1980 Month 18.9 -- ERTEC, 1981
1841302 184 7/16/1991 Day 7.58 - USGS, 1991
1841302 184 10/22/1991 Day 3.49 - USGS, 1992
1841302 184 12/3/1991 Day 2.89 - USGS, 1992
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Table C.1-1
Miscellaneous Discharge Measurement Data
(Page 9 of 21)

Station HA Date Date Discharge | Measurement Data Source
Number Accuracy (cfs) Accuracy

1841302 184 3/17/1992 Day 2.78 - USGS, 1992
1841302 184 6/24/1992 Day 3.63 - USGS, 1992
1841302 184 5/18/1993 Day 40.5 Fair SNWA
1841302 184 7/17/1996 Day 5.82 Fair SNWA
1841302 184 7/15/1998 Day 14.9 Fair SNWA
1841302 184 7/15/1998 Day 15.45 Fair SNWA
1841302 184 7/17/1998 Day 10.8 Good SNWA
1841302 184 7/15/1999 Day 7.98 Good SNWA
1841302 184 7/15/1999 Day 8.33 Good SNWA
1841302 184 7/15/1999 Day 8.46 Good SNWA
1841302 184 7/15/1999 Day 8.51 Good SNWA
1841302 184 7/15/1999 Day 8.61 Good SNWA
1841302 184 7/15/1999 Day 8.7 Good SNWA
1841302 184 7/24/2000 Day 4.31 Fair SNWA
1841302 184 7/27/2000 Day 3.54 Fair SNWA
1841302 184 8/8/2001 Day 4.38 Fair SNWA
1841302 184 8/9/2001 Day 3.88 Fair SNWA
1841302 184 7/16/2002 Day 4.55 Fair SNWA
1841302 184 8/7/2003 Day 3.38 Fair SNWA
1841302 184 7/28/2004 Day 3.77 Fair SNWA
1841302 184 7/27/2005 Day 13.3 Fair SNWA
1841302 184 10/24/2005 Day 5.63 Fair SNWA
1841302 184 7/25/2006 Day 6.6 Fair SNWA
1841302 184 8/17/2006 Day 5.34 Good SNWA
1841303 184 10/24/2005 Day 2.99 Good SNWA
1841401 184 6/1/1980 Month 12.9 - ERTEC, 1981
1841401 184 7/16/1991 Day 2.51 - USGS, 1991
1841401 184 10/23/1991 Day 0.71 - USGS, 1992
1841401 184 12/4/1991 Day 0.77 - USGS, 1992
1841401 184 3/17/1992 Day 0.37 - USGS, 1992
1841401 184 6/24/1992 Day 1.22 - USGS, 1992
1841401 184 7/18/1996 Day 2.08 Fair SNWA
1841401 184 7/15/1998 Day 10.7 Fair SNWA
1841401 184 7/16/1998 Day 8.43 Fair SNWA
1841401 184 7/13/1999 Day 4.32 Good SNWA
1841401 184 7/24/2000 Day 1.24 Fair SNWA
1841401 184 7/27/2000 Day 1.27 Fair SNWA
1841401 184 8/7/2001 Day 1.21 Fair SNWA
1841401 184 7/25/2006 Day 2.0 Fair SNWA
1841402 184 7/14/1964 Day 3.0 - Rush and Kazmi, 1965
1841402 184 9/18/1964 Day 2.0 - Rush and Kazmi, 1965
1841501 184 7/25/2000 Day 0.69 Fair SNWA
1841501 184 7/27/2000 Day 0.76 Good SNWA
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Station HA Date Date Discharge | Measurement Data Source
Number Accuracy (cfs) Accuracy

1841501 184 7/25/2006 Day 0.994 Fair SNWA
1841601 184 8/24/1982 Day 1.33 - USGS, 1987
1841602 184 8/24/1982 Day 1.13 - USGS, 1987
1841603 184 8/24/1982 Day 1.33 - USGS, 1987
1841604 184 8/24/1982 Day 0.96 - USGS, 1987
1841605 184 8/24/1982 Day 0.17 - USGS, 1987
1841606 184 8/24/1982 Day 8.89 - USGS, 1987
1841606 184 10/6/1987 Day 5.97 - USGS, 1987
1841607 184 5/17/1993 Day 379 Fair SNWA
1841607 184 5/17/1993 Day 38.1 Fair SNWA
1841607 184 7/14/1997 Day 8.55 Fair SNWA
1841607 184 7/14/1997 Day 8.64 Fair SNWA
1841607 184 7/14/1997 Day 8.78 Fair SNWA
1841607 184 7/14/1997 Day 8.81 Fair SNWA
1841607 184 7/14/1997 Day 9.09 Fair SNWA
1841607 184 7/14/1997 Day 9.28 Fair SNWA
1841607 184 7/15/1997 Day 8.35 Fair SNWA
1841607 184 7/15/1997 Day 8.35 Fair SNWA
1841607 184 7/15/1997 Day 8.48 Good SNWA
1841607 184 7/16/1997 Day 8.26 Fair SNWA
1841607 184 7/12/1998 Day 214 Fair SNWA
1841607 184 7/27/2000 Day 7.74 Fair SNWA
1841608 184 5/17/1993 Day 34.8 Fair SNWA
1841608 184 7/15/1997 Day 6.41 Good SNWA
1841608 184 7/15/1997 Day 6.79 Fair SNWA
1841608 184 7/15/1997 Day 8.0 Fair SNWA
1841608 184 7/16/1997 Day 8.16 Fair SNWA
1841609 184 5/17/1993 Day 40.4 Fair SNWA
1841609 184 7/15/1997 Day 7.97 Fair SNWA
1841609 184 7/15/1997 Day 8.52 Good SNWA
1841609 184 7/15/1997 Day 9.06 Good SNWA
1841609 184 7/16/1997 Day 8.62 Fair SNWA
1841610 184 8/24/1982 Day 8.97 - USGS, 1987
1841611 184 5/17/1993 Day 37.7 Fair SNWA
1841611 184 7/18/1996 Day 8.65 Fair SNWA
1841611 184 7/14/1997 Day 7.43 Fair SNWA
1841611 184 7/14/1997 Day 7.61 Good SNWA
1841611 184 7/14/1997 Day 8.27 Good SNWA
1841611 184 7/15/1997 Day 7.41 Fair SNWA
1841611 184 7/15/1997 Day 7.74 Good SNWA
1841611 184 7/12/1998 Day 19.8 Good SNWA
1841611 184 7/14/1998 Day 17.5 Fair SNWA
1841611 184 7/17/1998 Day 18.0 Good SNWA
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Miscellaneous Discharge Measurement Data
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Station HA Date Date Discharge | Measurement Data Source
Number Accuracy (cfs) Accuracy

1841611 184 7/12/1999 Day 13.67 Fair SNWA
1841611 184 7/13/1999 Day 14.2 Good SNWA
1841611 184 7/14/1999 Day 12.79 Fair SNWA
1841611 184 7/15/1999 Day 13.73 Fair SNWA
1841611 184 7/16/1999 Day 13.6 Good SNWA
1841611 184 7/24/2000 Day 7.33 Good SNWA
1841611 184 7/25/2000 Day 7.14 Good SNWA
1841611 184 7/26/2000 Day 6.85 Fair SNWA
1841611 184 7/27/2000 Day 7.37 Fair SNWA
1841611 184 7/27/2000 Day 7.44 Good SNWA
1841611 184 7/27/2000 Day 7.48 Good SNWA
1841611 184 7/27/2000 Day 8.05 Good SNWA
1841611 184 8/6/2001 Day 6.09 Good SNWA
1841611 184 8/7/2001 Day 6.2 Fair SNWA
1841611 184 8/8/2001 Day 6.26 Fair SNWA
1841611 184 8/9/2001 Day 6.57 Good SNWA
1841611 184 7/16/2002 Day 6.01 Fair SNWA
1841611 184 7/17/2002 Day 5.61 Fair SNWA
1841611 184 8/7/2003 Day 5.4 Good SNWA
1841611 184 7/27/2004 Day 5.22 Fair SNWA
1841611 184 7/28/2004 Day 6.06 Fair SNWA
1841611 184 10/28/2004 Day 8.13 Good Squires, 2004
1841611 184 10/28/2004 Day 8.43 Good Squires, 2004
1841611 184 10/28/2004 Day 8.78 Good Squires, 2004
1841611 184 10/29/2004 Day 7.87 Good Squires, 2004
1841611 184 10/29/2004 Day 7.87 Good Squires, 2004
1841611 184 10/29/2004 Day 8.22 Good Squires, 2004
1841611 184 10/30/2004 Day 7.95 Good Squires, 2004
1841611 184 7/127/2005 Day 20.1 Fair SNWA
1841611 184 7/28/2005 Day 11.3 Poor SNWA
1841611 184 10/6/2005 Day 9.01 Fair SNWA
1841611 184 7/24/2006 Day 13.4 Fair SNWA
1841611 184 8/15/2006 Day 9.1 Fair SNWA
1841611 184 8/16/2006 Day 8.41 Fair SNWA
1841611 184 8/17/2006 Day 9.0 Fair SNWA
1841612 184 8/24/1982 Day 0.19 - USGS, 1987
1841612 184 10/6/1987 Day 0.03 -- USGS, 1987
1841701 184 7/15/1998 Day 10.5 Fair SNWA
1841701 184 7/17/1998 Day 6.47 Fair SNWA
1841701 184 7/13/1999 Day 5.95 Fair SNWA
1841701 184 7/25/2000 Day 0.78 Fair SNWA
1841701 184 7/27/2000 Day 0.789 Fair SNWA
1841701 184 8/7/2001 Day 1.27 Fair SNWA
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Station HA Date Date Discharge | Measurement Data Source
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1841701 184 7/16/2002 Day 0.363 Fair SNWA
1841701 184 8/7/2003 Day 0.737 Good SNWA
1841701 184 7/28/2004 Day 0.455 Fair SNWA
1841701 184 7/127/2005 Day 9.91 Fair SNWA
1841701 184 10/24/2005 Day 3.05 Fair SNWA
1841701 184 7/24/2006 Day 3.8 Poor SNWA
1841701 184 8/17/2006 Day 2.81 Good SNWA
1841901 184 7/14/1964 Day 0.07 - USGS, 1964
1841901 184 7/14/1998 Day 2.17 Fair SNWA
1841901 184 7/16/1998 Day 2.02 Poor SNWA
1841901 184 7/13/1999 Day 1.67 Good SNWA
1841901 184 7/24/2000 Day 0.482 Fair SNWA
1841901 184 7/26/2000 Day 0.555 Fair SNWA
1841901 184 8/7/2001 Day 0.516 Fair SNWA
1841901 184 7/29/2004 Day 0.256 Fair SNWA
1841901 184 7/28/2005 Day 4.28 Fair SNWA
1841901 184 8/17/2006 Day 0.889 Good SNWA
1842001 184 8/8/2001 Day 1.31 Good SNWA
1842001 184 8/8/2001 Day 1.36 Good SNWA
1842001 184 8/8/2001 Day 1.39 Good SNWA
1842002 184 8/8/2001 Day 1.32 Fair SNWA
1842002 184 8/8/2001 Day 1.35 Fair SNWA
1842002 184 8/8/2001 Day 1.37 Fair SNWA
1842002 184 8/6/2003 Day 1.35 Good SNWA
1842003 184 7/14/1964 Day 3.03 - Rush and Kazmi, 1965
1842003 184 7/14/1998 Day 4.44 Fair SNWA
1842003 184 7/16/1998 Day 6.69 Good SNWA
1842003 184 7/13/1999 Day 5.76 Good SNWA
1842003 184 7/24/2000 Day 1.17 Fair SNWA
1842003 184 7/26/2000 Day 1.08 Fair SNWA
1842003 184 8/8/2001 Day 1.51 Fair SNWA
1842003 184 8/8/2001 Day 1.61 Fair SNWA
1842003 184 8/8/2001 Day 1.62 Fair SNWA
1842003 184 8/8/2001 Day 1.67 Fair SNWA
1842003 184 8/8/2001 Day 1.67 Fair SNWA
1842003 184 8/6/2003 Day 0.69 Good SNWA
1842004 184 7/17/2002 Day 0.537 Good SNWA
1842004 184 7/29/2004 Day 0.766 Fair SNWA
1842004 184 7/28/2005 Day 7.4 Fair SNWA
1842004 184 8/17/2006 Day 3.03 Fair SNWA
1842101 184 7/12/1964 Day 0.35 - USGS, 1964
1842101 184 7/18/1991 Day 0.46 - USGS, 1991
1842101 184 10/24/1991 Day 0.29 - USGS, 1992
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Station HA Date Date Discharge | Measurement Data Source
Number Accuracy (cfs) Accuracy

1842101 184 12/3/1991 Day 1.39 - USGS, 1992
1842101 184 3/17/1992 Day 0.62 - USGS, 1992
1842101 184 6/25/1992 Day 0.28 - USGS, 1992
1842102 184 7/26/2006 Day 0.218 Fair SNWA
1842201 184 7/12/1966 Day 4.01 - Hess and Mifflin, 1978
1842201 184 6/15/1980 Day 9.36 - USGS-NWIS, 2004
1842201 184 5/19/1993 Day 44.3 Fair SNWA
1842201 184 7/13/1998 Day 52.41 Fair SNWA
1842201 184 7/14/1998 Day 21.5 Fair SNWA
1842201 184 7/16/1998 Day 354 Fair SNWA
1842201 184 7/18/1998 Day 32.3 Fair SNWA
1842201 184 7/14/1999 Day 7.75 Fair SNWA
1842201 184 7/16/1999 Day 6.87 Fair SNWA
1842201 184 7/23/2000 Day 0.969 Fair SNWA
1842201 184 7/25/2000 Day 0.75 Fair SNWA
1842201 184 8/7/2001 Day 1.13 Fair SNWA
1842201 184 7/17/2002 Day 2.31 Fair SNWA
1842201 184 8/7/2003 Day 0.953 Good SNWA
1842201 184 7/28/2004 Day 0.658 Good SNWA
1842201 184 7/28/2005 Day 21.0 Fair SNWA
1842201 184 10/6/2005 Day 2.03 Poor SNWA
1842201 184 7126/2006 Day 3.71 Fair SNWA
1842301 184 1/1/1962 Year 2.0 - USGS, 1962
1842301 184 1/1/1963 Year Dry - USGS, 1963
1842301 184 8/17/1965 Day 0.4 - USGS, 1965
1842301 184 1/1/1967 Year Dry - USGS, 1967
1842301 184 1/1/1968 Year Dry - USGS, 1968
1842301 184 3/1/1969 Month 0.2 - USGS, 1969
1842301 184 1/1/1970 Year Dry - USGS, 1970
1842301 184 1/1/1971 Year Dry - USGS, 1971
1842301 184 1/1/1972 Year Dry - USGS, 1972
1842301 184 1/1/1973 Year Dry - USGS, 1973
1842301 184 1/1/1974 Year Dry - USGS, 1974
1842301 184 9/18/1975 Day 0.2 - USGS, 1975
1842301 184 4/1/1976 Month 04 - USGS, 1976
1842301 184 1111977 Year Dry - USGS, 1977
1842301 184 1/1/1978 Year Dry - USGS, 1978
1842301 184 1/1/1979 Year Dry - USGS, 1979
1842301 184 1/1/1980 Year Dry - USGS, 1980
1842301 184 1/1/1981 Year Dry - USGS, 1981
1842301 184 1/1/1982 Year Dry - USGS, 1982
1842501 184 7/16/1991 Day Dry - USGS, 1991
1842501 184 10/22/1991 Day Dry - USGS, 1992
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1842501 184 12/5/1991 Day Dry - USGS, 1992

1842501 184 3/17/1992 Day Dry - USGS, 1992

1842501 184 6/25/1992 Day Dry - USGS, 1992

1842501 184 7/24/2006 Day Dry Excellent SNWA

1842601 184 7/14/1964 Day 3.0 - Rush and Kazmi, 1965
1842602 184 10/11/2002 Day 0.3 Poor USGS-NWIS, 07/20/2006
1842602 184 11/15/2002 Day 0.35 Poor USGS-NWIS, 07/20/2006
1842602 184 1/24/2003 Day 0.3 Poor USGS-NWIS, 07/20/2006
1842602 184 5/6/2003 Day 0.54 Poor USGS-NWIS, 07/20/2006
1842602 184 7/9/2003 Day 1.57 Poor USGS-NWIS, 07/20/2006
1842602 184 9/16/2003 Day 0.4 Poor USGS-NWIS, 07/20/2006
1842602 184 3/16/2004 Day 0.33 Poor USGS-NWIS, 07/20/2006
1842602 184 7/15/2004 Day 0.96 Poor USGS-NWIS, 07/20/2006
1842602 184 10/5/2004 Day 0.34 Poor USGS-NWIS, 07/20/2006
1842602 184 8/16/2006 Day 0.635 Fair SNWA

1842701 184 7/14/1964 Day 3.0 - Rush and Kazmi, 1965
1842702 184 8/16/2006 Day 0.933 Fair SNWA

1842901 184 8/15/2006 Day Dry Excellent SNWA

1843001 184 7/27/2006 Day 0.782 Fair SNWA

1843001 184 8/17/2006 Day 0.617 Fair SNWA

1843102 184 7/26/2006 Day 1.14 Fair SNWA

1843103 184 6/11/2003 Day 2.02 Fair Elliott et al., 2006
1843103 184 10/9/2003 Day 0.77 Fair Elliott et al., 2006
1843104 184 6/11/2003 Day 1.83 Fair Elliott et al., 2006
1843104 184 10/9/2003 Day 0.59 Poor Elliott et al., 2006
1843105 184 6/11/2003 Day 1.71 Fair Elliott et al., 2006
1843105 184 10/9/2003 Day 0.63 Fair Elliott et al., 2006
1843301 184 7/26/2006 Day 0.025 Poor SNWA

1843401 184 8/15/2006 Day 0.011 Excellent SNWA

1843501 184 7/25/2006 Day 0.061 Poor SNWA

1843601 184 7/25/2006 Day 0.718 Fair SNWA

1843701 184 8/17/2006 Day 0.018 Fair SNWA

1843801 184 8/17/2006 Day 0.008 Fair SNWA

1843901 184 7/26/2006 Day Dry Excellent SNWA

1844001 184 8/15/2006 Day Dry Excellent SNWA

1844201 184 8/15/2006 Day Dry Excellent SNWA

1844301 184 8/16/2006 Day Dry Excellent SNWA

1844401 184 8/16/2006 Day Dry Excellent SNWA

1844501 184 8/16/2006 Day Dry Excellent SNWA

1844601 184 8/16/2006 Day Dry Excellent SNWA

1844701 184 7/24/2006 Day Dry Excellent SNWA

1844901 184 8/17/2006 Day Dry Excellent SNWA

1845001 184 8/17/2006 Day Dry Excellent SNWA
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1845101 184 8/17/2006 Day Dry Excellent SNWA
1845201 184 8/17/2006 Day Dry Excellent SNWA
1845301 184 8/17/2006 Day Dry Excellent SNWA
1845401 184 8/17/2006 Day Dry Excellent SNWA
1950101 195 10/31/2004 Day 1.53 Fair Squires, 2004
1950101 195 8/3/2005 Day 4.71 Fair SNWA
1950101 195 10/4/2005 Day 1.1 Good SNWA
1950201 195 8/1/1979 Month 1.0 - ERTEC, 1981
1950201 195 8/3/2005 Day 2.38 Fair SNWA
1950202 195 10/31/2004 Day 0.68 Fair Squires, 2004
1950203 195 10/31/2004 Day Dry Excellent Squires, 2004
1950301 195 8/3/2005 Day 4.34 Fair SNWA
1950301 195 10/4/2005 Day 2.45 Fair SNWA
1950302 195 10/31/2004 Day 0.9 Fair Squires, 2004
1950401 195 8/3/2005 Day 4.08 Fair SNWA
1950402 195 10/31/2004 Day 1.55 Fair Squires, 2004
1950501 195 10/30/2004 Day Dry Excellent Squires, 2004
1950501 195 8/3/2005 Day Dry Excellent SNWA
1950601 195 10/30/2004 Day Dry Excellent Squires, 2004
1950601 195 8/3/2005 Day Dry Excellent SNWA
1950701 195 7/12/1964 Day 3.16 - USGS, 1964
1950701 195 8/1/1979 Month 1.9 - ERTEC, 1981
1950701 195 8/4/2005 Day 6.41 Fair SNWA
1950701 195 10/4/2005 Day 0.975 Good SNWA
1950702 195 10/30/2004 Day Dry Good Squires, 2004
1950801 195 10/30/2004 Day 0.2 Poor Squires, 2004
1950801 195 8/4/2005 Day 0.721 Fair SNWA
1950802 195 7/12/1964 Day 1.18 - USGS, 1964
1950901 195 7/12/1964 Day 3.09 - USGS, 1964
1950901 195 8/1/1979 Month 0.85 - ERTEC, 1981
1950901 195 7/17/1991 Day 2.57 - USGS, 1991
1950901 195 10/24/1991 Day 1.3 - USGS, 1992
1950901 195 12/7/1991 Day 1.21 - USGS, 1992
1950901 195 3/18/1992 Day 1.26 - USGS, 1992
1950901 195 6/25/1992 Day 0.77 - USGS, 1992
1950901 195 10/30/2004 Day 1.25 Good Squires, 2004
1950901 195 8/4/2005 Day 3.41 Fair SNWA
1950901 195 10/4/2005 Day 2.64 Good SNWA
1951001 195 7/12/1964 Day 3.85 - USGS, 1964
1951001 195 10/29/2004 Day 1.33 Fair Squires, 2004
1951002 195 8/4/2005 Day 9.62 Fair SNWA
1951002 195 10/4/2005 Day 4.44 Good SNWA
1951101 195 10/29/2004 Day Dry Excellent Squires, 2004
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1951101 195 8/4/2005 Day 1.17 Fair SNWA

1951201 195 7/12/1964 Day 1.85 - USGS, 1964
1951201 195 10/29/2004 Day 0.75 Fair Squires, 2004
1951201 195 8/4/2005 Day 4.43 Fair SNWA

1951202 195 6/11/2003 Day 2.29 Fair Elliott et al., 2006
1951202 195 10/8/2003 Day 0.12 Good Elliott et al., 2006
1951203 195 6/11/2003 Day 2.32 Fair Elliott et al., 2006
1951203 195 10/8/2003 Day 0.17 Fair Elliott et al., 2006
1951204 195 6/11/2003 Day 2.96 Fair Elliott et al., 2006
1951204 195 10/8/2003 Day 0.43 Poor Elliott et al., 2006
1951205 195 6/11/2003 Day 2.37 Fair Elliott et al., 2006
1951205 195 10/8/2003 Day 0.31 Poor Elliott et al., 2006
1951206 195 6/11/2003 Day 3.18 Fair Elliott et al., 2006
1951206 195 10/8/2003 Day 0.25 Poor Elliott et al., 2006
1951207 195 6/11/2003 Day 2.76 Fair Elliott et al., 2006
1951207 195 10/8/2003 Day 0.17 Poor Elliott et al., 2006
1951301 195 8/25/1993 Day 7.3 Fair SNWA

1951301 195 10/29/2004 Day 2.32 Good Squires, 2004
1951301 195 8/4/2005 Day 18.5 Fair SNWA

1951302 195 7122/2003 Day 3.49 Good Elliott et al., 2006
1951302 195 10/7/2003 Day 2.67 Good Elliott et al., 2006
1951302 195 8/4/2005 Day 3.48 Fair SNWA

1951304 195 7/22/2003 Day 6.57 Good Elliott et al., 2006
1951304 195 10/7/2003 Day 2.56 Good Elliott et al., 2006
1951305 195 7/22/2003 Day 1.7 Fair Elliott et al., 2006
1951305 195 10/7/2003 Day 5.16 Fair Elliott et al., 2006
1951306 195 7/22/2003 Day 8.82 Good Elliott et al., 2006
1951306 195 10/7/2003 Day 4.19 Good Elliott et al., 2006
1951307 195 10/7/2003 Day 0.49 Good Elliott et al., 2006
1951308 195 7/22/2003 Day 9.91 Good Elliott et al., 2006
1951308 195 10/7/2003 Day 5.03 Good Elliott et al., 2006
1951401 195 10/29/2004 Day 3.89 Fair Squires, 2004
1951401 195 8/4/2005 Day 21.9 Fair SNWA

1951402 195 9/3/1960 Day 92.0 - USGS, 1963
1951402 195 5/29/1961 Day 28.0 - USGS, 1963
1951402 195 6/22/1962 Day 75.0 - USGS, 1963
1951402 195 6/21/1963 Day 79.0 - USGS, 1963
1951402 195 5/24/1964 Day 62.0 - USGS, 1964
1951402 195 7/12/1964 Day 1.3 - USGS, 1964
1951402 195 8/14/1964 Day 6.08 - USGS, 1964
1951402 195 6/13/1965 Day 86.0 - USGS, 1965
1951402 195 5/27/1966 Day 22.0 - USGS, 1966
1951402 195 6/23/1967 Day 400.0 - USGS, 1967
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1951402 195 5/30/1968 Day 96.0 - USGS, 1968

1951402 195 1/1/1969 Year 70.0 - USGS, 1969

1951402 195 6/22/1970 Day 66.0 - USGS, 1970

1951402 195 5/17/1971 Day 90.0 - USGS, 1971

1951402 195 6/4/1972 Day 54.0 - USGS, 1972

1951402 195 5/20/1973 Day 147.0 - USGS, 1973

1951402 195 1/1/1974 Year 14.0 - USGS, 1974

1951402 195 9/21/1977 Day 3.85 - USGS, 1977

1951402 195 7/17/1991 Day 14.6 - USGS, 1991

1951402 195 10/24/1991 Day 5.54 - USGS, 1992

1951402 195 12/6/1991 Day 3.15 - USGS, 1992

1951402 195 3/18/1992 Day 4.04 - USGS, 1992

1951402 195 6/25/1992 Day 1.2 - USGS, 1992

1951402 195 7/22/2003 Day 3.31 Good Elliott et al., 2006
1951402 195 10/8/2003 Day 1.92 Fair Elliott et al., 2006
1951402 195 3/17/2004 Day 2.22 Fair USGS-NWIS, 01/29/2007
1951402 195 5/14/2004 Day 171 Poor USGS-NWIS, 01/29/2007
1951402 195 7/12/2004 Day 5.02 Fair USGS-NWIS, 01/29/2007
1951402 195 10/4/2004 Day 2.69 Fair USGS-NWIS, 01/29/2007
1951403 195 8/25/1993 Day 2.9 Fair SNWA

1951404 195 8/25/1993 Day 3.4 Fair SNWA

1951404 195 8/25/1993 Day 3.41 Fair SNWA

1951405 195 8/25/1993 Day 3.32 Fair SNWA

1951406 195 8/25/1993 Day 111 Fair SNWA

1951407 195 8/25/1993 Day 11.4 Fair SNWA

1951408 195 7/22/2003 Day 6.66 Good Elliott et al., 2006
1951408 195 10/8/2003 Day 3.03 Good Elliott et al., 2006
1951409 195 7/22/2003 Day 3.9 Good Elliott et al., 2006
1951409 195 10/8/2003 Day 1.64 Fair Elliott et al., 2006
1951410 195 7/22/2003 Day 8.07 Good Elliott et al., 2006
1951410 195 10/8/2003 Day 4.31 Good Elliott et al., 2006
1951411 195 10/8/2003 Day 3.24 Good Elliott et al., 2006
1951412 195 7/22/2003 Day 0.15 Poor Elliott et al., 2006
1951412 195 10/8/2003 Day Dry - Elliott et al., 2006
1951413 195 7/22/2003 Day 3.37 Fair Elliott et al., 2006
1951413 195 10/8/2003 Day 2.03 Fair Elliott et al., 2006
1951501 195 8/24/1993 Day 2.5 Fair SNWA

1951501 195 8/24/1993 Day 2.81 Fair SNWA

1951502 195 8/24/1993 Day 3.41 Fair SNWA

1951502 195 8/24/1993 Day 3.79 Fair SNWA

1951503 195 6/10/2003 Day 13.7 Fair Elliott et al., 2006
1951503 195 10/7/2003 Day Dry - Elliott et al., 2006
1951503 195 8/4/2005 Day 15.7 Fair SNWA
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1951504 195 10/5/2005 Day 2.1 Good SNWA

1951505 195 8/24/1993 Day 3.78 Fair SNWA

1951505 195 10/28/2004 Day 2.31 Good Squires, 2004
1951506 195 8/24/1993 Day 6.29 Fair SNWA

1951506 195 6/10/2003 Day 14.8 Fair Elliott et al., 2006
1951506 195 10/7/2003 Day 2.42 Fair Elliott et al., 2006
1951507 195 8/24/1993 Day 5.6 Fair SNWA

1951507 195 10/5/2005 Day 6.57 Good SNWA

1951508 195 7/11/1964 Day 7.55 - USGS, 1964
1951508 195 8/24/1993 Day 5.91 Fair SNWA

1951508 195 6/10/2003 Day 14.3 Fair Elliott et al., 2006
1951508 195 10/7/2003 Day 2.31 Fair Elliott et al., 2006
1951508 195 8/4/2005 Day 23 Fair SNWA

1951509 195 8/24/1993 Day 5.19 Fair SNWA

1951510 195 8/4/2005 Day 4.59 Fair SNWA

1951510 195 10/5/2005 Day 4.59 Good SNWA

1951511 195 8/24/1993 Day 2.7 Fair SNWA

1951512 195 6/10/2003 Day 15.5 Good Elliott et al., 2006
1951512 195 10/7/2003 Day 1.05 Fair Elliott et al., 2006
1951513 195 6/10/2003 Day 14.6 Good Elliott et al., 2006
1951513 195 10/7/2003 Day 1.88 Fair Elliott et al., 2006
1951514 195 6/10/2003 Day 12.9 Good Elliott et al., 2006
1951514 195 10/7/2003 Day 1.14 Fair Elliott et al., 2006
1951515 195 6/10/2003 Day 13.9 Good Elliott et al., 2006
1951515 195 10/7/2003 Day 0.92 Fair Elliott et al., 2006
1951517 195 6/10/2003 Day 2.02 Fair Elliott et al., 2006
1951517 195 10/7/2003 Day 1.78 Fair Elliott et al., 2006
1951601 195 10/5/2005 Day Dry - SNWA

1951602 195 6/10/2003 Day 4.51 Good Elliott et al., 2006
1951602 195 10/6/2003 Day 0.063 Poor Elliott et al., 2006
1951602 195 10/5/2005 Day 1 Poor SNWA

1951603 195 10/5/2005 Day 1.62 Fair SNWA

1951604 195 8/3/2005 Day 5.68 Fair SNWA

1951605 195 7/11/1964 Day 1.8 - USGS, 1964
1951605 195 10/28/2004 Day 0.59 Fair Squires, 2004
1951606 195 10/5/2005 Day 2.94 Good SNWA

1951607 195 6/10/2003 Day 5.05 Good Elliott et al., 2006
1951607 195 10/6/2003 Day 0.51 Poor Elliott et al., 2006
1951608 195 6/10/2003 Day 1.49 Fair Elliott et al., 2006
1951608 195 10/6/2003 Day 0.3 Fair Elliott et al., 2006
1951609 195 6/10/2003 Day 3.02 Fair Elliott et al., 2006
1951609 195 10/6/2003 Day Dry - Elliott et al., 2006
1951610 195 6/10/2003 Day 4.44 Good Elliott et al., 2006
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Table C.1-1
Miscellaneous Discharge Measurement Data
(Page 19 of 21)

Station HA Date Date Discharge | Measurement Data Source
Number Accuracy (cfs) Accuracy

1951610 195 10/6/2003 Day Dry -- Elliott et al., 2006
1951611 195 6/10/2003 Day 4.47 Fair Elliott et al., 2006
1951611 195 10/6/2003 Day 0.14 Good Elliott et al., 2006
1951701 195 7/17/1991 Day Dry - USGS, 1991

1951701 195 10/24/1991 Day Dry -- USGS, 1992

1951701 195 12/7/1991 Day Dry - USGS, 1992

1951701 195 6/25/1992 Day Dry - USGS, 1992

1951701 195 10/28/2004 Day Dry Excellent Squires, 2004

1951701 195 8/3/2005 Day 1.84 Fair SNWA

1951801 195 10/28/2004 Day Dry -- Squires, 2004

1951801 195 8/3/2005 Day Dry - SNWA

2070102 207 1/15/2003 Day 0.954 Poor USGS-NWIS, Feb 2006
2070102 207 2/5/2003 Day 0.35 Poor USGS-NWIS, Feb 2006
2070102 207 3/19/2003 Day 0.92 Poor USGS-NWIS, Feb 2006
2070102 207 4/24/2003 Day 3.0 Fair USGS-NWIS, Feb 2006
2070102 207 5/12/2003 Day 9.19 Fair USGS-NWIS, Feb 2006
2070102 207 5/14/2003 Day 10.8 Good USGS-NWIS, Feb 2006
2070102 207 6/6/2003 Day 6.13 Good USGS-NWIS, Feb 2006
2070102 207 7/16/2003 Day 2.16 Fair USGS-NWIS, Feb 2006
2070102 207 9/23/2003 Day 0.95 Poor USGS-NWIS, Feb 2006
2070102 207 10/24/2003 Day 0.88 Poor USGS-NWIS, Feb 2006
2070102 207 12/11/2003 Day 1.33 Poor USGS-NWIS, Feb 2006
2070102 207 3/5/2004 Day 0.56 Poor USGS-NWIS, Feb 2006
2070102 207 4/8/2004 Day 13.4 Fair USGS-NWIS, Feb 2006
2070102 207 4/8/2004 Day 13.4 Good USGS-NWIS, Feb 2006
2070102 207 5/14/2004 Day 4.8 Good USGS-NWIS, Feb 2006
2070102 207 7/2/2004 Day 1.98 Fair USGS-NWIS, Feb 2006
2070102 207 9/1/2004 Day 0.63 Poor USGS-NWIS, Feb 2006
2070102 207 10/19/2004 Day 0.77 Poor USGS-NWIS, Feb 2006
2070102 207 3/22/2005 Day 23.0 Fair USGS-NWIS, Feb 2006
2070102 207 4/20/2005 Day 57.3 Good USGS-NWIS, Feb 2006
2070102 207 5/4/2005 Day 80.1 Good USGS-NWIS, Feb 2006
2070102 207 5/18/2005 Day 94.8 Good USGS-NWIS, Feb 2006
2070102 207 7/29/2005 Day 14.6 Good USGS-NWIS, Feb 2006
2070102 207 9/13/2005 Day 7.67 Good USGS-NWIS, Feb 2006
2070102 207 9/13/2005 Day 8.44 Good USGS-NWIS, Feb 2006
2070102 207 10/20/2005 Day 6.34 Good USGS-NWIS, Feb 2006
2070102 207 10/27/2005 Day 6.1 - SNWA

2070102 207 12/8/2005 Day 4.77 Good USGS-NWIS, Feb 2006
2070102 207 4/20/2006 Day 45.0 Good USGS-NWIS, 11/21/2006
2070102 207 4/20/2006 Day 47.0 Fair USGS-NWIS, 11/21/2006
2070102 207 7/12/2006 Day 6.33 Good USGS-NWIS, 11/21/2006
2070102 207 8/23/2006 Day 4.69 Fair USGS-NWIS, 11/21/2006
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Table C.1-1
Miscellaneous Discharge Measurement Data

(Page 20 of 21)
Station HA Date Date Discharge | Measurement Data Source
Number Accuracy (cfs) Accuracy
2070103 207 7/8/1915 Day 3.6 -- Maxey and Eakin, 1949
2070103 207 5/27/1918 Day 3.84 - Maxey and Eakin, 1949
2070103 207 6/2/1933 Day 8.01 -- Maxey and Eakin, 1949
2070103 207 6/8/1933 Day 9.38 -- Maxey and Eakin, 1949
2070103 207 6/16/1933 Day 6.83 -- Maxey and Eakin, 1949
2070103 207 6/23/1933 Day 5.38 - Maxey and Eakin, 1949
2070103 207 7/12/1933 Day 3.35 - Maxey and Eakin, 1949
2070103 207 7/17/1933 Day 3.23 -- Maxey and Eakin, 1949
2070103 207 5/5/1935 Day 10.78 - Maxey and Eakin, 1949
2070103 207 5/2/1936 Day 20.91 -- Maxey and Eakin, 1949
2070103 207 5/7/1936 Day 14.8 - Maxey and Eakin, 1949
2070103 207 5/12/1936 Day 10.5 -- Maxey and Eakin, 1949
2070103 207 5/16/1936 Day 9.25 -- Maxey and Eakin, 1949
2070103 207 5/19/1936 Day 5.2 - Maxey and Eakin, 1949
2070103 207 5/23/1936 Day 4.65 -- Maxey and Eakin, 1949
2070103 207 5/26/1936 Day 5.3 - Maxey and Eakin, 1949
2070103 207 5/30/1936 Day 5.11 -- Maxey and Eakin, 1949
2070103 207 6/2/1936 Day 7.86 -- Maxey and Eakin, 1949
2070103 207 6/5/1936 Day 6.1 - Maxey and Eakin, 1949
2070103 207 6/9/1936 Day 5.01 -- Maxey and Eakin, 1949
2070103 207 6/16/1936 Day 4.08 - Maxey and Eakin, 1949
2070103 207 6/19/1936 Day 3.8 -- Maxey and Eakin, 1949
2070103 207 6/23/1936 Day 3.6 -- Maxey and Eakin, 1949
2070103 207 6/27/1936 Day 3.35 -- Maxey and Eakin, 1949
2070103 207 7/2/1937 Day 6.15 -- Maxey and Eakin, 1949
2070103 207 7/7/1937 Day 5.3 -- Maxey and Eakin, 1949
2070103 207 7/12/1937 Day 4.61 -- Maxey and Eakin, 1949
2070103 207 7/15/1937 Day 4.22 - Maxey and Eakin, 1949
2070103 207 7/19/1937 Day 4.28 -- Maxey and Eakin, 1949
2070103 207 7/23/1937 Day 4.0 - Maxey and Eakin, 1949
2070103 207 7/29/1937 Day 4.0 -- Maxey and Eakin, 1949
2070103 207 6/24/1943 Day 4.05 -- Maxey and Eakin, 1949
2070104 207 4/29/1936 Day 13.31 -- Maxey and Eakin, 1949
2070104 207 12/22/1947 Day 2.09 -- Maxey and Eakin, 1949
2070105 207 5/27/1914 Day 12.4 - Grover and others, 1917
2070105 207 7/13/1914 Day 4.6 - Grover and others, 1917
2070105 207 7/17/1914 Day 2.9 - Grover and others, 1917
2070106 207 2/29/2000 Day 21.2 Poor USGS-NWIS, 5/31/2007
2070106 207 2/29/2000 Day 23.4 Poor USGS-NWIS, 5/31/2007
2070106 207 3/13/2000 Day 16.3 Poor USGS-NWIS, 5/31/2007
2070106 207 3/13/2000 Day 16.6 Poor USGS-NWIS, 5/31/2007
2070106 207 3/17/2000 Day 2.29 Poor USGS-NWIS, 5/31/2007
2070106 207 3/17/2000 Day 2.35 Poor USGS-NWIS, 5/31/2007
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Table C.1-1
Miscellaneous Discharge Measurement Data
(Page 21 of 21)

Station HA Date Date Discharge | Measurement Data Source
Number Accuracy (cfs) Accuracy

2070106 207 4/11/2001 Day 3.61 Poor USGS-NWIS, 5/31/2007
2070107 207 12/22/1947 Day 1.66 - Maxey and Eakin, 1949
2070201 207 10/27/2005 Day 1.65 Good SNWA

2070202 207 10/27/2005 Day 1.94 Fair SNWA

2070203 207 10/27/2005 Day Dry Excellent SNWA

2070204 207 12/22/1947 Day 0.43 - Maxey and Eakin, 1949
2070301 207 10/8/1985 Day 0.28 - USGS, 1987

2070301 207 5/13/1987 Day 0.55 - USGS, 1987

2070302 207 8/25/1982 Day 3.26 - USGS, 1987

2070302 207 10/8/1985 Day 2.75 - USGS, 1987

2070302 207 5/13/1987 Day 1.92 - USGS, 1987

2070302 207 8/20/1987 Day 1.01 - USGS, 1987

2070302 207 10/6/1987 Day 1.29 - USGS, 1987

2070303 207 8/25/1982 Day 2.98 - USGS, 1987

2070303 207 10/8/1985 Day 2.87 - USGS, 1987

2070303 207 8/20/1987 Day 1.57 - USGS, 1987

2070304 207 8/25/1982 Day 3.55 - USGS, 1987

2070305 207 8/25/1982 Day 4.18 - USGS, 1987

2070305 207 10/8/1985 Day 2.25 - USGS, 1987

2070305 207 8/20/1987 Day 1.3 - USGS, 1987

2070306 207 8/25/1982 Day 3.42 - USGS, 1987

2070306 207 10/8/1985 Day 2.54 - USGS, 1987

2070307 207 8/25/1982 Day 3.0 - USGS, 1987

2070308 207 8/25/1982 Day 3.09 - USGS, 1987

2070308 207 10/8/1985 Day 2.42 - USGS, 1987

2070309 207 8/25/1982 Day 3.15 - USGS, 1987

2070309 207 10/8/1985 Day 2.31 - USGS, 1987

2070401 207 8/4/2003 Day 1.17 Fair SNWA
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D.1.0 PHYsICAL CHARACTERISTICS OF DRAINAGE AREAS

Tables D.1-1 through D.1-3 tabulate the physical characteristics of the drainage areas in this study.

Appendix D D-1



0 [44 (34 0 0 JAS cL €c A 0616 0€L'LL 0,59 6L1°L [ L09EY8L 981D Yel yinog
0 09 0c 0 0 0c 69 [ 9L 0678 09 L1 0459 zee’l €€ L0SEY8L ¥o817 Jebuey
0 14 GG 0 0 0c €6 ov 1584 0086 ovL L 0869 166 L'y LOvLy8L 39810 Yel
0 JAS €§ 0 0 ol g8 €9 29 00t'6 0LV 0299 868 [ coeLv8lL yoo810 AoQo
0 oy 6v 0 0 L 8 [ 6'¢ orL'6 06.L°}) 0059 G00°'L 4 L0CLy8lL ¥9819 s196p0
0 89 [43 0 0 0 19 0¢ o€ 0198 018'}L 0ze'9 €8lL°l oY LOLLY8L | o810 oiboN B
0 Ge S9 0 0 0 98 'S €9 ovv'6 088‘Ll 0099 2S8 9v c00L¥8lL 39810 }jesseg
0 88 cl 0 0 0 29 8l 6'¢C 0078 0€8'0l 0S2'9 90€’lL (A 1060781 ¥8817 uspien
0 yx4 1] 6l 0 0 18 19 gL 0068 0L0°}) 0lG'9 969 'S ¢080¥81 3981 juowald
0 0¢€ yA4 %4 0 0 iZA 0¢ LC 0288 068°01 029'9 €e0'l g€ LOvEY8L HosuIGoy snoge
%8210 YHoN
. . : ‘ . . . uoAuen
0 8¢ 1] 8 0 0 69 60 €l 0968 0c6 0l 0S.2°9 Ggecect 1'e L00v¥8L UIoH swey
0 [44 144 ve 0 0 6. (a4 8¢ ovL'e 0v6°0L 0659 L¥0°L €€ L00EY8L 39810 MOpes
0 4] 8 0 0 0 €€ €0 60 00,2 0ze'6 0979 [<7AN €cC L062¥8L 39310 obuepue
0 cl 89 0c 0 0 8G Ll 6’1 0€z'8 090°0} 0Lv'9 120} 8'¢C L0cvy8lL uoAue rei]
0 S 0c GL 0 0 €8 0¢c e 0688 0820l 091°L 0L6 8'C L0coy8L 981D I9A|IS
0 0 cl ¥8 0 14 19 vl 1C oLe'g 0..'6 020°L Slv €€ 10Csy8lL uoAue) asioH
0 0 0 9l 8¢ 9G vl % 9'8 ovy'L 090°'6 0559 96¢ g'g L01L0¥8L uoAue) sbejg
0 0 9l 09 9l 8 Ve L'8 6'GC 028, 0€.0L 0259 29¢ 9’/ L0Gey8L 39819 1odood
0 14 €l 6€ (04 14 9 €6 9Vl 052'8 006°0} 0zz'e 29¢ (WA ¥0/0¥8L | Y9310 00Zeuwejey
3 3 € 6S 8¢ 8 69 9'6 14 0.2'8 028'6 08L'9 89¢ V'L ¢090¥81 39910 Aouny
0 0 €l 8. 6 0 18 9¢C [ 0298 09z'0l 0569 GES 8¢ L0Y0¥8L 1SPIUNS
1e %881 YuoN
0 0 0 €9 €€ 14 yx4 el 8V 00L'L 0,68 0259 18y 4 L0S0P8L | %83JD uewyouaiy
0 3 14 g9 cl 8l €8 6¢C 'S oLe'g 0lL'0lb 0899 61G Sy 10Cov8L 39319 |9balg
S Gu ) | W W) W) ()
mw>_Ama\hv:c_ u_;ahm\mwﬁm_z o_momxomv_o Bm%%w:mo u_cm\%_o> E_qdﬁ_nw\,gwd__{ _mE%mWnM%o ? _mcm.,wnm«\oo ’ me/.._\. MMMW\_,« hmﬂ_wwp hwq&__u_«‘ Aw_ﬁwﬁ_\% HM%WM Bmw_hm:z SN

(z 10 | abeq)

8T VYH--AN ‘A8|eA Bulids ul sealy abeulreiq Jo sonsiialoeley)d [ealsAyd

1-1°d alqelL

Appendix D

D-2



Volume 2 - Streamflow Documentation and Evaluation

0S8 0 6v 0 0 3 6 0'¢ [ 089°6 09241 ove'L 8v0'lL (A 108¢¥81L uoAued swelfip
L 9 sl 0 0 yl gL o€ ov | oovs | oeszh | 06k'L | zesh | vE | LOZZ¥8L | oponioiom e
0 0 96 14 0 0 06 9¢C 6'¢C 0€9°6 0€L'}) 0SL°L 602°L €€ 109281 uokue) Aig
0 0 0 86 0 4 99 €c g'e 0.Lv'8 06801 08€‘9 (Hor Al o€ L0ceyslL 39810 MOjleMs
3 88 9 0 0 S 16 0¢ cc 0556 €L’} 00V, 6LL°1 €€ €0LEY8L y9319 9bulys
S 18 3 0 0 €l 88 L0 80 090°6 0SS} 0L€°L o€l 1€ L0EEY8L 931D pJieogd
el 9. 3 0 0 ol 8 L€ 8¢ 0€8'8 0LSLL 0869 €cL €€ LoLeysl 3981 pJelliM
0 0 €l 8. 0 6 i} 1'glL Vv'lC 0ze'8 oLo‘el 00z'9 6G¢€ 9'6 €00c¥8l 39319 0ibaN
9l 0 89 €l 0 € 8G 8l 1€ 0608 0€€'6 0.G'9 692 8'¢C L06L¥8L 39310 Sl WbIg
0 0 0 66 0 3 4%} 'l L'C 08l'8 0S¥‘0L 09€°9 686 7'e L0LLY8L ¥@81] ueliseq
0 0 1S 1374 0 4 €L 2'ee 8'Le 0988 09241 00z'9 16€ 0Ll LL9Lv8L 38310 9A9ID
0 44 8G 0 0 0 9. a4 6'¢C 0,68 08v'LL 0959 el € L0GLy8L ¥9819 susydeis
(%) (w)
o vt | 25 | | oo | e | o | =000 | iy | apnin | opminy | opmines | QU | o | 22N | oumnyans
eoly eoly fe10l | abeiaAy | wnwixew | wnwiuin weans
(2 Jo ¢ ebeqd)
8T VH--AN ‘A8|eA Bullds ul sealy abeurelq Jo sonsiiaoeley) [eaisAyd
T-T'ads|qel

Appendix D



0 0 0 0oL 0 0 o5 vl gz | eeve | 66 | 6999 | ses ot | Losigel Ko oot
9% 0 0 0 0 y £9 ey 29 | oeg's | osol | os0's | zeo | 18 | roezset %0010 suioL
o 0 0 0 0 72 &L Sy zo | oo | ozt | ove's | sze | 29 | Loezsel | sfeeid sepso poy
L1 0 1L g 0 ! 58 e go. | sig'6 | veo'er | oes9 | zov | 08 | lovisel 40810 19428
62 0 oL 19 0 0 e8 z61 oez | sos's | s601 | sv9 | ovz | ve | zooisel 49810 JONIS
0 0 29 8 0 0 5L 921 ocz | ese's | wozr | ove's | v | 901 | 1060sel | sweio skipusy
0 0 £9 L€ 0 0 yL 95 g, | oegs | ozo' | see's | 200 | 25 | zosossl | iweeio uoidwen
0 0 z 86 0 0 vy L6 vee | o682 | ssoor | zoi'e | isz | woL | oooset ysen el
z 0 z 2L 0 7z 85 1oL 62z | eog's | ovoll | es | ez | es1 | oooisel ysen Big
)iz 0 61 ov 0 r 6v 0vl vez | 96’2 | 1981 | o9s's | ez | el | 80sisel y0010 oxeus
¢ 0 e 29 0 z oL 96e zos | zev's | ooz | se9's | ozz | Leb | L0r0sel %0910 LIS
0 0 0 78 0 o vl re e | 1evs | eoss | see's | 6oz | o€l | 105086l 19810 UBMS
81 vy 1L 0 0 1z 05 o 99 | szi's | wevor | vere | 68s | v | LOLGEL | ieei0 eream
2 vy 0z 0 0 vh oL 09 g, | ose's | we | sere | oes | 2o | Lozigel | veei Ausqmens
0 08 0 0 0 0z 18 89 vg | 6616 | zoslL | ei's | 49 | z9 | loeosst %9810 01
o 0 ! 19 0 ol IS 09 ru | voe | eesor | eec'e | sie | gz | houisel | viesio uobuxen
z 6 55 ! 0 e 8. 68 yLL | ece's | peo'eL | 6669 | p5 | 18 | 90gLg6L | i) uewysn
0 0 26 0 0 8 el Ve 16 | veos | ez | eozs | ovs | 28 | rovosst %9010 Youg
sv s e 0 0 1L 6L 09 v | 06 | 990TL | ove'e | .8 0 | Lozosel | >feeiD epueso
08 0 0 0 0 0z 8s et o5 | oeg's | Se6'LL | G166 | ew'h | 95 | 101086} | 00D uues uepy
(%) (1w)
o | S | 820 | oS | st [ | e | PSS | s | snt | sony | somie | ) || #S | oumyans
| ! ! ! ! oy oy [e1ol | abesony | wnwixew | wnwiupy weans :

G6T VH--LN pue AN ‘A3|[eA axeus ul sealy abeuleiq Jo sonsiialoeley)d [ealsAyd

¢-1'asiqeL

Appendix D

D-4



Volume 2 - Streamflow Documentation and Evaluation

. . ‘ . . NEETe)
0 0 Ll 8z 0 SS 0 0 ¥0 orL‘9 0459 0Z6'S 162 6l LOY0L0Z | 5ui0p jsai0g
0 0 0 4 0 62 ze gel 6Ly 0622 0956 00S°9 161 8zl | 202020z | @810 UuOSl|3
) . . . . . NEETT)
0 0 0 ¥8 9 oL zs GG 90l 0808 0000} ovy'e 8ee 0L OLE0L0Z | ,okuen sorem
0 0 0 14 €L 4 8c 80l 414 0208 0S¥'LL 059°'9 Y02 €6 2010202 1Ny 8HUM
(%) (z1w) (
. . 1w) (1)) (W (1Y) (1w)
(%) (%) (%) (%) (%) (%) |Swe-3 000'8 | ISwe-3 0008 < (arwyy) : JaquinN
aAIsniu| | olydiowelsy | d1ISe|D | @1euogled | dlued|oA | wniAn|Y anoqy anoqy ealy me:_,q epmiy epmuv ado|s wbuat IS SUEN 3S
eoly ety lexol abelany | wnwixepy | wnwiuln weals

L0Z YH--AN ‘A3][BA JaAIY 8)IUM dY) Ul sealy abeureiq Jo sansualderey) [ealsAud
€-1°d a|qel

Appendix D



This Page Intentionally Left Blank

Appendix D



Volume 2 - Streamflow Documentation and Evaluation

Appendix E

Discharge Estimates for Ungaged Streams Listed
by Station Number and by Measurement Date



Volume 2 - Streamflow Documentation and Evaluation

L'l 050l L0 0'8L S0'C Aeq Jled §00¢/8¢/. eVMNS AN 1SHuUNS 1e %8810 YLON | LOvOv8L

9L’ 050l L0 €g ¥95°0 Aeq Jled ¥002/8¢/. eVMNS AN 1SHUNS e %8810 YLON | LOvOY8L

9C'L 050l ZL0 8'G 0/9°0 Aeq poo9 €002/9/8 eVMNS AN 1Shung e ¥9a1) YUoN | LOvOv8L

L'l 050l L0 09 0890 Aeq Jled 2002/91/. eVMNS AN I1SHuUNg je %8810 YLON | LOv0v8L

¥.'0 050l 1200 €9 (X440 Aeq Jled 1002/6/8 eVMNS AN 1SHUNS e %8810 YLON | LOvOY8L

€90 050l 900 1’9 0.€0 Aeq poo9 1002/9/8 eVMNS AN 1SBHuNg e ¥9a1) YUOoN | LOvOv8L

¥80 050l 800 [ ¥5G°0 Aeq Jled 000¢/5¢/. eVMNS AN 1SHuUNg 1e %8810 YLON | LOvOv8L

¥8°0 050l 800 4y 2.S0 Aeq Jled 000¢/5¢/. eVMNS AN 1SHUNS e %8810 YLON | LOvOY8L

S6°0 050l 600 [ 9590 Aeq Jled 000z/52/. eVMNS AN 1SBHjung e ¥9a1) YUoN | LOv0v8L

¥8°0 050l 800 [ 119°0 Aeq Jled 000¢/5¢/. eVMNS AN 1SHuUNS 1e %8810 YLON | LOvOv8L

¥8°0 050l 800 4y 0090 Aeq Jled 0002/¥2/. eVMNS AN 1SHUNS e %8810 YLON | LOvOY8L

8G°L 050l SL0 091 0v'e Aeq Jled 6661/CL/. eVMNS AN 1SBHung Je ¥9a1) YUoN | LOvOv8L

8G°L 050l SL0 0'8L 1ZX4 Aeq Jled 8661/L.1/1 eVMNS AN 1SHuUNS 1e %8810 YLON | LOvOv8L

8G°L 050l SL0 0'LC L'e Aeq Jled 8661/7L/. eVMNS AN 1SHUNS e %8810 YLON | LOvOY8L

8G') 050l SL0 S/ el Aeq Jled 9661/L1/1 eVMNS AN 1SBUNg e ¥9a1) YUON | LOvOv8L

vl ¥8'C 050l 120 ¥'8 €C'C Aeq ¥96L/7L/L 7961 ‘SOSN AN 1SHuUNS 1e %8813 YLON | LOvOv8L
9L’L 050l L0 €8 G680 Aeq Jled 9002/91/8 eVMNS %00|g ulejuno je xea1) |9bals | L0Z0v8L

89°L 050l 910 08l S6°C Aeq Jled §002/82/. eVMNS ¥00|g Uleluno Je ¥da1) |9bals | 1020v8L

€50 050l S0°0 €g 0620 Aeq Jled ¥002/8¢/. eVMNS 00|g ulejuno je ea1) |9bals | L0zZ0v8L

9C'L 050l ZL0 8'G 0/9°0 Aeq Jled €002/9/8 eVMNS %00|g ulejuno je xea1) |9bals | L0zZ0v8L

[44Y 050l ¥0°0 09 0L20 Aeq Jled 2002/91/. eVMNS %00|g Uleluno Je ¥da1) |9bals | 1020v8L

120 050l 200 1’9 020 Aeq Jled 1002/9/8 eVMNS 00|g ulejuno je ea1Q |9bals | 1L0zZ0v8L

¥.'0 050l 1200 4y v.'0 Aeq Jled 0002/92/. eVMNS 00|g ulejuno je xea1) |9bals | L0zZ0v8L

2e0 050l €00 [ 0S20 Aeq Jled 000Z/ve/.L eVMNS ¥00|g Uleluno Je ¥eau) |9bals | 10zZ0v8L

6L 050l 10 091 99'C Aeq poo9 6661/CL/. eVMNS 00|g ulejuno je ea1) |9bals | L0zZ0v8L

9C'L 050l ZL'0 \y44 §9'¢C Aeq Jled 8661/EL/. eVMNS 00|g ulejuno je xea1) |9bals | L0Z0v8L

00°L 89l 0sol 9l0 0’8 og’L Aeq Jled 9661/91/1 eVMNS 90|g Ulelunop je ¥9a19 |9baIs | 102081
oﬁ%nwwm\,v/\ eromv G%omv 920 M/mm_u_“w_ (s30) . Aoeinooy | Aoeinooy aleq S—— SwEN UOEIS JequInN
wia) BuoT o] 0 @ abreyosig "0 aled jusWaINsSea | JUsWaInNsea| uonels

(z1 Jo | ebeqd)

a1e( uswainses|\ Aq pue JjaqunN uoneis Aq paisi

AN ‘AajeA bunds ul sweans pabebun 10} salewns3y abreyssiq
T-T'3 al|qel

Appendix E



0Z'9 G0l 65°0 v'S 8L'€ Aeq - 1661/22/0L | 266l 'SOSN (1 8)s) ¥ea1) cozeweley| | 00181
609 S0l 85°0 9/ vy Aeq - 166L/2LIL 1661 'SOSN (1 8)s) ¥ea1) cozeweley | $0.0v81
¥0'G g0l 81'0 0zl GL'G Aeq - G861/5/C G861 ‘SOSN (1 81g) ye810 oozeweley | ¥0/0v8L
ST’ S0l 050 06l 25°. Aeq - ¥861/L/11 G861 ‘SOSN (1 8)s) ¥ea1) cozeweley| | 00181
€Ly S0l S°0 0°Gl 89'9 Aeq - €861/92/0L | $861 'SOSN (1 8)S) yea1) oozeweley| | 00181
29" g0l 10 0zl 62'G Aeq - 2861/8/2L | €86l ‘'SOSN (1 81g) ye810 cozeweley | ¥0/0v8L
78’8 g0l ¥8°0 L2 G6'G Aeg - v96L/IGL/I8 | ¥96L 'SOSN (1 sus) ¥e010 oozeweley | $0.0¥81
00'9 19'8 G0l 280 '8 18'9 Aeg - v96LIVLIL | ¥96L ‘SOSN (1 sus) ¥o010 oozeweley | $0.0¥81
S0'L g0l 0L°0 €8 ¥28°0 Aeq Jied 9002/91/8 eVMNS youey Aounjy Jeau 3810 Aouniy | Z090v8L
1€71 G0l €10 1’9 0080 Aeq Je 1002/L/8 eVMNS youey Aounjy Jeau 310 Aouniy | Z090v8L
9Ll G0l Lo 69 0520 Aeg e 0002/.2/. eVMNS youey Aounjy Jeau 39210 Aouniy | Z090v81L
9Ll g0l Lo zl 9080 Aeq Jood 0002/¥2/. eVMNS youey Aounjy Jesu 3810 Aouniy | Z090v8L
8G'1 G0l GL°0 4 90l Aeg Jood 0002/¥2/L eVMNS youey Aounjy Jeau 3210 Aouniy | Z090v81L
¥6'C G0l 82°0 0'8l ¥0'G Aeg pooS 6661/EL/L eVMNS youey Aounjy Jeau 39210 Aouniy | Z090v8L
S0'¢ g0l 62°0 08l vL'g Aeq Jied 866L/LL/L eVMNS youey Aounjy Jesu 310 Aouniy | Z090v8L
26l S0'€ G0l 62°0 0'8l LG Aeg pooS 8661/91/. eVMNS youey Aouny Jeau 3210 Aouniy | Z090v8L
€50 G0l S0°0 z8 ¥8€°0 Aeq e 9002/51/8 eVMNS UIEIINON 18 e %E;M_mw_w 1050781
120 G0l 200 1’9 ¥01°0 Req e 1002/L/8 eVMNS 1298 | hgovsl
ulejuno|A je ¥8@a1) uewyoualq
v.°0 G0l 100 091 v0'L Aeq poos 6661/ZL/L eVMNS 1298 | hgovsl
ulejuno|A je ¥@a1) uewyoualiq
€50 G0l S0°0 08l 0980 Aeq e 8661/LLIL eVMNS 1298 | hgovsl
ulejuno|A je ¥@a1) uewyoual
rad) G0l ¥0°0 01z 8680 Aeq e 866L/7L/L eVMNS 1298 | hgovsl
ulejuno|A je ¥8@a1) uewyoualq
€950 G6°0 G0l 60°0 G/ 0990 Reg poos 9661/LL1L eVMNS 1298 | hgovsl
ulejuNo|A je ¥8@a1) uewyoduali
6Ll G0l 210 €8 Zrl Aeq Jood 9002/91/8 eVMNS AN ‘ISBUNS e %9310 YUON | LOYOY8L
(9002) (s40)
awiony | OG0 | G| o7 | nan | 4o, 50 oy | T | oo | 0o oRa | umuoms | S

(21 1o g ebeyd)

a1e( uswsainses|\ Aq pue JjaqunN uonels Aq paisi

AN ‘AajeA bunds ul sweans pabebun 10} sajewns3y abreyossiq
T-T'3 8|gel

Appendix E

E-2



Volume 2 - Streamflow Documentation and Evaluation

AN ‘Juowisid je
oLz g0l 0Z'0 z's 90t Aeq - L16V/€2/T | LL6L'SOSN | o0 iewunopy 18 xeain juowely | C08078H
. ) . . . . _ AN ‘Juowsid je

69'L 8G'L g0l GL'0 vl vl Aeq - 9L6L/EH/OL | LL6L'SOSN | 00 iewunopy 18 xeais Juowely | C08078H
0Z'9 g0l 65°0 z'8 18" Aeq Jied 9002/51/8 eVMNS (1 8ug) ye810 cozeweley | ¥0.0v8L

GlL'g G0l 610 0Ll 8€'G Aeg Je G0/S2/0L eVMNS (1 sus) ¥o010 oozeweley | $0.0¥81

1G6°G g0l €5°0 06l 101 Aeq e 5002/.21L eVMNS (1 sus) ¥o010 oozeweley | $0.0¥81

9t's g0l 250 €g €12 Aeq Jied ¥002/82/. eVMNS (1 81g) ye810 cozeweley | ¥0/0v8L

609 G0l 850 8'G Ge'e Aeg Je €002/L/8 eVMNS (1 sus) ¥o010 oozeweley | $0.0¥81

9r'g G0l 250 09 (%> Aeq e 2002/9L/. eVMNS (1 sus) ¥o010 oozeweley | $0.0¥81

0€9 g0l 090 €9 1€ Aeq Jood 1002/6/8 eVMNS (1 8ug) ye810 oozeweley | $¥0/0v8L

9€'g G0l 150 69 1S'€ Aeg Je 0002/.21L eVMNS (1 sus) ¥e810 oozeweley | $0.0¥81

€LY G0l S0 4 12°€ Aeg e 0002/¥2/. eVMNS (1 sus) ¥o010 oozeweley | $0.0¥81

0z g0l 0t'0 08l 9z'/ Aeq poo9 6661/EL/L eVMNS (1 8uS) ye010 cozeweley | $0/0v8L

v6'y G0l 110 01z 96'6 Aeg e 8661/7L/L eVMNS (1 sus) ¥e810 oozeweley | $0.0¥81

olL'¥y G0l 6€°0 0¥ €6 Aeq e 8661/ZL/. eVMNS (1 sus) ¥o010 oozeweley | $0.0¥81

v0'/ g0l 190 06 ¥0'9 Aeq poo9 1661/8L/L eVMNS (1 8ug) ye810 oozeweley | $¥0/0v8L

vl'L G0l 89°0 8'8 86'G Aeg pooS 166L/LLIL eVMNS (1 sus) ¥e810 oozeweley | $0.0¥81

€8'9 G0l G590 8'8 v.L'G Aeg e 166L/1LL1L eVMNS (1 sus) ¥o010 oozeweley | $0.0¥81

£6'9 g0l 99°0 88 £8'G Aeq poo9 166L/LL1L eVMNS (1 8ug) ye810 oozeweley | $¥0/0v8L

€8'9 G0l G590 8'8 GL'G Aeg pooS 166L/LLIL eVMNS (1 sus) ¥e810 oozeweley | $0.0¥81

€6'9 G0l 99°0 8'8 6L'G Aeg pooS 166L/LL1L eVMNS (1 sus) ¥o810 oozeweley | $0.0¥81

v0'/ g0l 190 v'8 29'G Aeq poo9 1661/9L/L eVMNS (1 8ug) ye010 oozeweley | $0/0v8L

29'9 G0l €90 08 S0'S Aeg pooS 9661/9L/. eVMNS (1 sus) ¥e810 oozeweley | $0.0¥81

299 G0l €90 9/ GLY Aeg pooS 9661/G1// eVMNS (1 sus) ¥o010 oozeweley | $0.0¢81

19°G g0l ¥G°0 €9 Zr'e Aeq - 266L/9L/€ | 266l ‘'SOSN (1 8ug) ye010 cozeweley | ¥0/0v8L

1G6°G G0l €50 LS 20°€ Aeg - 166L/E/2) | 266l ‘SOSN (1 eug) %9810 cozeweley | ¥0.0v81

(9002) (s40)

aony | OG0 9 o7 | nan | 40,80 oy | e | T oo | Mo PG| oumn o

(1 Jo ¢ abed)
ale Jusawainsea|\ Ag pue JeaquinN uoneis Aq paisi
AN ‘A3|en Bunids ul sweans pabebun Jo) sarewnns3y abieyosiq
T-T'3 8|qel

Appendix E



6L sor | 0 | oz 182 feq pooo 666L/7L/L NS | o0 Leunop 16 \v_/uey%ﬁm___n_mm 2080v81

6L sor | 0 | oz 06 feq pooo 666L/7L/L NS | o0 Leunop 1e \v_/uey%ﬁm___n_mm 2080v81

6L sor | 0 | oz 162 feq pooo 666L/7L/L NS | o0 Leunop 1e \v_/uey%ﬁm___n_mm 2080v81

89’ sor | oo | oz v1Z feq pooo 666L/7L/L NS | o0 Lenop e \v_/ueﬁw“:hmmm 2080v81

6L sob | 0 | oz 282 feq pooo 666L/7L/L NS | o0 Leunop 1e \v_/uey%ﬁm___n_mm 2080v81

62 sor | szo | os 96y feq se 8661/L1/L NS | o0 Leunop 1e \v_/uey%ﬁm___n_mm 2080v81

IS€ sor | veo | o6l 179 feq se 8661/51/L NS | o0 Leunop 1e \v_/uey%ﬁm___n_mm 2080v81

62 soL | szo | oz v6'G feq se 8661/7L/L SMNS | o0 Lenop 1o \v_/uey%ﬁm___n_mm 2080v81

T soL | w0 | o8 60' feq pooo 9661/91/L SMNS | o0 Lenop 1e \v_/uey%ﬁmmm 2080v81

1eZ soL | zzo | ozl 09z feq - 286L/8/Z) | €861 'SOSN | 40 eunon E\v_/umw%ﬁm_n_mm 2080v81

9zl soL | zio | s 501 feq - 086L/EZ/L | 0861 'SOSN | 400 ounon E\v_/umw%ﬁmhn_mm 2080v81

9Ll 50l wo | 99 ovL0 feq - 6261/81/6 | 6161 'SOSN | 40 oo E\v_/umw%ﬁmhn_mm 2080v81

9zl soL | z10 | ¢ 90't feq - 626122 | 6161 °SOSN | 40 oinon E\v_/umw%ﬁmhn_mm 2080v81

6.1 sob | 20 | 29 80'1 feq - 8L6L/2I0L | 6161 'SOSN | 40 oo e \v_/uey%ﬁmmm 2080v81

6.1 soL | 20 | z6 €5l feq - 8L6LIVEIL | 8161 °SOSN | 40 oinon e \v_/uey%ﬁmmm 2080v81

__ ) soL | vL0 Amsv pO'L feq - LIBUVEI8 | L161'SOSN | 4o oinon e \v_/ue%ﬁmmm 2080v8)

S0
MMNLMDM._ ammu G%OONV DD >%oz o6 EMMMW i >UMMMQ< EMNM_::MMM_\,_ Emewmmmmmz 20.n0S elRQ awen uonels . m__m”w_

(z!1 Jo  obed)
ale Juswainsea|\ Ag pue JaquinN uoneis Aq paisi
AN ‘AajeA bunds ul sweans pabebun 10} sajewns3y abreyossiq
T-T'3 8|gel

Appendix E

=)



Volume 2 - Streamflow Documentation and Evaluation

89°¢ S0l Se0 V. 19°¢ feg - 9/61/€L/0L 1161 ‘SOSN 300|g UIBJUNOIA Je X88I1] jesseqd | ¢00L18L
9L’y S0l ov'0 29 8v'¢C feg - ¥961/¥2/6 8961 ‘SOSN 300|g UIBJUNO|A Je XY881] Nesseq | ¢00L18L
297 S0l v¥0 1L elL'e feg - 961/51/8 7961 ‘SOSN 320|g UIBJUNOIA Je XY881] Nessed | ¢00L18L
. . . . . . G961 ‘lwzey

66'Y 2L9 S0l 790 8L 00§ feg - ¥961/9L/L puE ysny 320Ig UIBJUNOIA Je ¥881] Nessed | ¢00L18L
A1) S0l €00 00l 0420 feg Jdied 900¢/.2/.L eVMNS 300|g UIBJUNOIA Je ¥88.1] uspies | L06018L
120 S0l 200 19 8600 feqg died 1002/L/8 eVMNS 300|g UIBJUNOIA Je ¥88l1] uspied | L06018L
€60 g0l S0'0 08l 9260 Aeq@ Jied 6661/€L/L eVMNS 300|g UIBJUNOIA je X88l) uepies) | L060¥8L
ov'0 €50 S0l S0°0 (%4 4" feg Jdied 8661L/77L/L eVMNS 300|g UIBJUNOIA Je ¥88.1] uspies | L06018L

. . . . . fe e AN ‘Juounsid ye
8G'L S0l SLo 00l 'L ad led 900z/.2/L eVMNS %00]g UIBIUNOJ 18 39810 JUoWalg 2080181

. . . . . fe e AN ‘Juounsid ye
68°L S0l 810 0Ll 96°L ad led §0/sz/0l eVMNS %00]g UIEIUNOJ 18 39810 JUoWBlg 2080v81

. . . . . fe e AN ‘Juounsid ye
9Ll S0l Lo €q 8650 ad led ¥002/8¢/.L eVMNS %00]g UIBIUNOJ 18 39810 JUoWalg 2080181

. . . . . fe e AN ‘Juounsid je
S0’ S0l oL0 8'G 2950 ad led €002/./8 eVMNS %00]g UIBIUNOJ 18 39810 JUoWBlg 2080v81

. . . . . fe 00 AN ‘Juounsid je
9Ll S0l Lo €9 €00 ad pooo 1002/6/8 eVMNS %00]g UIBIUNOJ 18 39810 JUoWIBlg 2080v81

. . . . . fe e AN ‘Juounsid ye
¥8°0 S0l 800 €9 LLG0 ad led 1002/8/8 eVMNS %00]g UIBIUNOJ 18 %9810 JUoWBlg 2080v81

. . . . . fe e AN ‘Juounsid ye
S0’ S0l oL0 69 2890 ad led 000z/.2/L eVMNS %00]g UIBIUNOJ 18 %9810 JUoWBlg 2080v81

. . . . . fe e AN ‘Juounsid ye
9Ll S0l Lo 69 €€.0 ad led 000z/.2/L eVMNS %00]g UIBIUNOJ 18 %9810 JUoWBlg 2080v81

. . . . . fe 00 AN ‘Juounsid ye
L) S0l €L'o [AVA €260 ad pooo 000z/v2/L eVMNS %00]g UIEIUNOJ 18 39810 JUoWIBlg 2080v81

. . . . . fe 00 AN ‘Juounsid ye
6.1 S0l AN 0L €8'C ad pooo 6661L/7L/L eVMNS %00]g UIEIUNOJ 18 39810 JUoWIBlg 2080v81

. . . . . fe 00 AN ‘Juounsid ye
89°L S0l 9L’0 0L v.C ad pooo 6661L/7L/L eVMNS %00]g UIEIUNOJ 18 39810 JUoWBlg 2080v81

(9002) (s40)
(9002) (9002) ° (s39) Aoeinooy Aoeinooy areq JaquinN
abelany w N RleYile) AQN e 92IN0S eleq aweN uolels
W) 6o e} o) D abreyosig ®O areq JuswWaInseal | Juswalinsesy uorels
(z1 Jo g obed)

ale Jusawainsea|\ Ag pue JeaquinN uoneis Aq paisi
AN ‘A3|en Bunids ul sweans pabebun Jo) sarewnns3y abieyosiq
T-T'3 8|qel

Appendix E



66'C soL | sco | oo 1e feq Je 9002/22/L VMNS 300lg UIBJUNOW Je %810 Nesseq | Z00Lv8l
609 soL | 850 | €5 10°€ feq Pooo 002/82/L VMNS 00|g UIBJUNO|N Je Yeo10 essed | 2004 b8l
b0’ soL | svo | 8§ 9.z feq Je £002/2/8 NMNS 00|g UIBJUNOIN 1e Yea10 essed | 2004 b8l
25y soL | sv0 | 09 09Z feq ) 2002/91/L VMNS 300lg UIBJUNOW Je %810 Nesseq | Z00Lv8l
e soL | se0 | €9 60 feq Je 1002/6/8 VMNS 300]g UIBJUNOIN Je Yeo10 essed | 2004 b8l
9ze 501 €0 | €9 £6'L feq ne 1002/8/8 NMNS 00|g UIBJUNOIN 1e Yea10 essed | 2004 b8l
98’ 501 150 | 02 pg'e feq Je 0002/92/. VMNS 300lg UIBJUNOW Je %810 Nesseq | Z00Lv8l
219 soL | v90 | 02 ISy feq Je 0002/92/L VMNS 00|g UIBJUNOIN Je Yea10 essed | 2004 b8l
159 soL | z90 | 02 vy feq Je 0002/92/L NMNS 00|g UIBJUNOIN Je Yea10 essed | 2004 b8l
&'y soL | o0 | 02 8z'e feq Je 0002/92/. SVMNS 300lg UIBJUNOW Je %810 Nesseq | Z00Lv8l
9e's 501 150 | 02 85e feq Je 0002/92/L VMNS 00|g UIBJUNOIN Je Yea10 essed | 2004 b8l
5z’ soL | o050 | 02 6v'c feq Je 0002/92/L NMNS 300|g UIBJUNOIN 1e Yea10 essed | 2004 b8l
66'G soL | 50 | 22 Ly feq Je 0002/72/L SVMNS 300]g UIBJUNOW Je %810 Wesseq | Z00Lv8l
e soL | sco | o8l 96°G feq Je 6661/EL/L VMNS 300|g UIBJUNOIN Je Yea10 essed | 2004 b8l
219 soL | v90 | o8l Sl feq Je 8661/L1/. NMNS 300|g UIBJUNOIN Je Yea10 essed | 2004 b8l
952 soL | z0 | €2 9z's feq ) 9661/81/L VMNS 500ig UIBJUNON 18 %9910 Hessed | Z00Lv81
v soL | 120 | €9 2L feq - Z66L/9L/S | 2661 'SOSN |  0|g UIBIUNOIN Je Yee10 Nessed | Z00kbal
€Ly soL | svo | /IS Sz feq - L66L/S/ZL | 2664 'SDSN |  d00Ig UIBIUNON Je Yee10 Nessed | Z00kbel
0z'y soL | ovo | S 51z fe@ - 1661/22/0L | 2664 ‘SDSN |  00Ig UIBUNOIN Je Y810 Hassed | Z00L b8l
szl soL | 690 | /9 59y feq - 1661/9L/. | L6614 'SOSN |  00|g UIBIUNOIN Je Yee10 Nessed | Z00kbel
ey soL | ovo | L1 oLe feq - 0864/22/L | 0861 'SOSN | 00ig UIBIUNON Je Yee1D Nessed | Z00kbel
8Lg goL | S50 | 99 19’ feq - 6/61/8L/6 | 661 'SDSN |  00Ig UIBUNOIN J& 381D Hassed | Z00Lv8l
1£2 soL | zzo | <@ 88’ feq - 6/61/12/7 | 6161 'SOSN |  00|g UIBIUNOIN Je Yee10 Nessed | Z00kbal
19 soL | v50 | 29 zee feq - 8/6L/2/0L | 661 'SOSN | 00|g UIBIUNON Je Yee10 Nessed | Z00kbal
196 soL | v50 | 26 167 feq - 8/6L/bZ/L | 8261 'SOSN |  00IG UIBUNOIN Je %810 Wassed | Z00Lv8l
IS¢ soL | veo | €2 oz feq - 1I6V/v2/8 | 2261 'SOSN |  ooig UIBIUNON Je Yea10 Wessed | Z004bel
LSy 504 wo | zs L'z Aeq - 126V/s2/2 | 2261 'SOSN | Sooig UlelUNO Je Yea10 wessed | 2004 b8l
(9002) (549)
MM%MDM._ armmu G%OONV DD >%o_>_ o6 EMMMW i >UMMMQ< EMNM_::MMM_\,_ Emewmmmmz 20.n0S elRQ awen uonels . m__m.”w_

(21 Jo 9 ebed)
ale Juswainsea|\ Ag pue JaquinN uoneis Aq paisi
AN ‘AajeA bunds ul sweans pabebun 10} sajewns3y abreyossiq
T-T'3 8|gel

Appendix E




Volume 2 - Streamflow Documentation and Evaluation

L€'¢C S0l 440 9'G Vel Aeq - 1661/€C/0L 2661 ‘SOSN 00| UIBJUNOI }e 38810 S196p0 | L0Z 118
68'¢ S0l €0 19 16T feq - L66L/9L/L 1661 ‘SOSN 00| UlBJUNO Je 38810 s196p0 | L0ZL18L
780 SolL 80°0 .'8 190 Aeq - 0861/€2/L 086} ‘SOSN 00| UlBjUNO je 810 s18bp0 | L0ZL18L
9L’ S0l Lo 9’9 10 feq - 6.61/81/6 6.6l 'SOSN ¥00|g UIBJUNO }e 38810 s196p0 | L0Z |18
8G'L S0l SL0 S8 vZ'L feq - 6.61/12/C 6.6l 'SOSN ¥00|g UlBJUNO Je 3310 s196p0 | L0Z L8
Le¢ SolL 44 29 el Aeq - 8/.61/2/0L 6.6l ‘SOSN 00|g UlejUNo je 3810 s18bp0o | L0Z L8
SL'e S0l 0€'0 Z'6 11T feq - 8.61/¥C/L 8/61 'SOSN ¥00|g UIBJUNO }e 39310 S196p0 | L0Z L8
1434 S0l 0C'0 €/ 6Y'L feq - 1161/¥2/8 1161 'SOSN 00|g UlBJUNO Je 3310 s196p0 | L0Z L8
€9'¢C S0l Sc'o 'S Le'l Aea - 1161/€2/C 116l ‘SOSN 00|g UlBjUNO Je %810 s186p0 | 1L0Z L8
1€C el ol €L’0 V. G6°0 feq - 9/61/€L/0L 1161 'SOSN 00|g UlBJUNO }e 39310 S196p0 | L0Z L8
. . . . fe e youey jasseq Jeau
ve'L g0l cl’o ol 8Ll d led 900¢/.¢/L eVMNS UOISIBAIQ SAOGE %8310 0IBSN B L0LL¥8L
. . . . . fe e youey jasseq Jeau
790 g0l 900 LS GLeo d led ¥00¢/62/. eVMNS UOISIBAIQ SA0GE %8310 0IBSN I L0LLY8L
. . . . . fe e youey jasseq Jeau
0S0 Sol S0°0 8's 8¢'0 d led €00¢/./8 eVMNS UOISIBAIQ SA0GE %8310 0IBSN I L0LLY8L
. . . . . fe e youey jasseq Jeau
€20 Sol 80°0 €9 S8¥°0 d led 1002/8/8 eVMNS UOISIBAIQ SA0GE %8310 0IBSN S L0LL¥8L
. . . . . fe e youey jasseq Jeau
[AN0] gol 100 69 8¥'0 d led 000¢/.¢/L eVMNS UOISIBAIQ SA0GE %8310 0IBSN S L0LL¥8L
. . . . . fe e youey jasseq Jeau
G9'0 gol 900 L Sv'o d led 000¢/¥2/L eVMNS UOISIBAIQ SA0GE %8310 0IBON Wi L0LL¥8lL
. . . . fe 00 youey jasseq Jeau
.0 ol 100 8l 9C'L d pooo 6661L/€L/L eVMNS UOISIBAIQ SA0GE %8310 0IBON Wi L0LL¥8l
. . . . fe e youey jasseq Jeau
S0l Sol oLo 8l 8L d led 8661L/LLIL eVMNS UOISIBAIQ SA0GE %8310 0IBON I L0LL¥8L
. . . . . fe e youey jasseq Jeau
L€71 Sol €Lo 06l 8v'¢c d led 8661/SL/L eVMNS UOISIBAIQ SA0GE %8310 0IBON B L0LL¥8L
. . . . . . fe e youey jasseq Jeau
980 L€71 gol €Lo S/ ¥6°0 d led 9661L/LLIL eVMNS UOISIBAIQ SA0GE %8310 0IBSN Wi L0LL¥8L
(9002) (s49)
(9002) (9002) | ga e (s10) Aoeinooy | Aoeinooy are@ laquinN
%MMLMDM._ o) ile) oro >%O_>_ abreyosia ®d areq JUBWAINSEIN | JUBWBINSEIN 82.n0s Eleq SUIEN Uonels uoljels

(1 Jo 2 ebeq)

ale Jusawainsea|\ Ag pue JeaquinN uoneis Aq paisi

AN ‘A3|en Bunids ul sweans pabebun Jo) sarewnns3y abieyosiq
T-T'3 8|qelL

Appendix E



0£'9 soL | 090 | 22 LSy feq Je 0002/%2/L VMNS 300]g UIBUNOW 18 Y8810 AoDoN | Z0EL Y8l

86' soL | 250 5l 158 feq Pooo 6661/S1/. VMNS 00]g UBIUNOIN Je Yee10 A0DON | Z0EL 8L

88 S0L | 950 5l £e'8 feq pooo 6661/51/. NMNS 300[g UBIUNOIN Je Yee10 A0DON | Z0EL 8L

95's 5oL | €50 5l 86, feq ) 6661/5L/L VMNS »00]g UIBUNOW 18 Y8810 AoDoN | Z0EL 8L

60'9 SoL | 850 5l 0.8 feq Pooo 6661/S1/. VMNS 00]g UBIUNOIN Je Yee10 A0DON | Z0EL 8L

88 S0L | 950 5l or'8 feq pooo 6661/51/. NMNS 300[g UBIUNOIN Je Yee10 A0DON | Z0EL 8L

86 SoL | 150 5l 19'8 feq ) 6661/5L/L SVMNS 300]g UIBUNOW 18 Y8810 AoDo | Z0EL YL

0£'9 S0L | 090 81 80} feq Pooo 8661/21/. VMNS 00]g UBIUNOIN Je Yee10 A0DON | Z0EL 8L

618 soL | 8.0 61 67l feq ae 8661/51/. NMNS 300[g UBIUNOIN Je Yee10 A0DON | Z0EL 8L

158 501 180 61 SrsL feq Je 8661/5L/L SVMNS 300]g UIBUNOW 18 Y8810 AoDoN | Z0EL b8l

618 soL | 80 | 2 28 feq Je 9661/21/. VMNS 300]g UBIUNOIN Je Yee10 A0DON | Z0EL 8L

sy SoL | sv0 | ¥9 8.z feq - Z66L/LL/E | 2661 'SOSN | %00Ig UIRIUNOW je 081D Koo | Z0gibel

98's 501 150 | LS 68 feq - L66L/S/ZL | 2661 'SOSN | %00Ig UIBIUNOW je %0810 KOOI | Z0SLv8l

£8'9 soL | s90 | ¥S 6v'c feq - 1661/22/0L | 2661 'SOSN |  %00Ig UIRIUNOW je %0810 KOOI | Z0g i b8l

61l soL | sl | 29 85, feq - L66L/9L/2 | L66L 'SOSN |  %00Ig UIRIUNOW je %ea1D Koo | Z0gibel

288 SoL | 80 V2 56’ feq - ¥96L/SL/8 | Y961 'SOSN |  %00Ig UIBIUNOW je %0810 KOOI | Z0Siv8l

26'9 61l soL | sl | e 256 feq - pOBL/PL/L | 961 'SOSN |  %00Ig UIRIUNOW je 081D Koo | Z0gibel
8L SoL | 210 L pe'l feq Je 9002/52/. NMNS 300lg UlBUNOlN Je Y8810 $196p0 | L0ZL8L

252 soL | 20 L' szl feq Je 002/62/L SVMNS %o0lg UlBJUNOlN Je Yee10 s196p0 | L0ZL8L

1£2 soL | 220 L' pe'l feq ne 1002/2/8 VMNS 300lg UlBUNOIN Je Y8810 $196p0 | L0Z1L8L

Y62 soL | szo | 21 00z feq Je 0002/%2/L NMNS 300lg UlBUNOIN Je Y8810 $196p0 | L0ZL8L

o€ soL | 620 5l ey feq ) 6661/5L/L SVMNS %o0lg UleUNolN Je Yee10 s196p0 | L0ZLY8L

89 S0L | S€0 81 b9 feq ae 8661/L1/. VMNS 300lg UlBUNOIN Je Y8810 $196p0 | L0ZL8L

IS¢ SoL | €0 61 689 feq Je 8661/51/. NVMNS 300lg UlBUNOIN Je Y8810 $196p0 | L0ZLY8L

sie soL | ogo | €2 8Lz feq Je 9661/81/L SVMNS 3o0lg UlBUNO|N Je Yee10 s196p0 | L0ZLY8L

8L soL | 210 | ¥9 90' feq - Z66L/LL/E | 2661 'SOSN |  %00Ig UIBIUNOW Je %0810 SI9BPO | L0Z4b8l

8L} soL | 20 | /s 86°0 Aeq - 166L/S/2L | 2661 'SOSN | %00ig UIBJUNOW Je %9810 S19BpO | L0Z4 b8l

(9002) (549)

MM%MDM._ armmu G%OONV DD >%o_>_ o6 EMMMW i >UMMMQ< EMNM_::MMM_\,_ Emewmmmmz 20.n0S elRQ awen uonels . m__m.”w_

(21 Jo g abed)
ale Juswainsea|\ Ag pue JaquinN uoneis Aq paisi
AN ‘AajeA bunds ul sweans pabebun 10} sajewns3y abreyossiq
T-T'3 8|gel

Appendix E

E-8



Volume 2 - Streamflow Documentation and Evaluation

e G0l €€°0 8l G6'G Aeg e 666L/EL/L eVMNS 00|g UlejuNo Je 9310 uenseq | L0/Lv8L
8¢ g0l 9€°0 8l 119 Aeq Jied 8661/LL/L eVMNS %00|g UIBJUNOI Je 39810 uenseq | L0LL¥8L
612 8.°G G0l G50 61l G0l Aeg Je 8661/G1/L eVMNS Y00|g Ulejuno Je 39310 uenseq | L0118l
¥6°0 G0l 60°0 L ¥66'0 Aeg e 9002/5¢/L eVMNS 00|g UIEJUNO Je 39810 suaydals | LoSL18L
9Ll g0l Lo 69 970 Aeq poo9 0002/.2/. eVMNS %00|g UIEJUNO Je %9810 susydals | L0SL¥8l
S0l G0l G0l 010 4 69°0 Aeg Je 000z/Se/L eVMNS %00|g UIejUNO Je 39810 suaydals | LoSL18L
68'1 G0l 810 Ll 002 Aeg e 9002/5¢/L eVMNS uoisiond Je Yo el | LovLi8l
012 g0l 0Z°0 1’9 4! Aeq Jied 1002/L/8 eVMNS uoIsIaAIQ] e ¥o8I0 YeL | LOvLY8L
681 G0l 810 69 k4’ Aeg Je 0002/.21L eVMNS uoisionq Je YeaI10 el | LovLisl
8.1 G0l 2170 4 vZ'l Aeg e 0002/¥2/. eVMNS uoisiond Je Yo el | LovLi8l
252 g0l ¥2'0 8l 4% 4 Aeq poo9 6661/EL/L eVMNS uoIsIaAIQ e %9810 YeL | LOvLY8L
6y G0l 110 8l £v'8 Aeg e 8661/91/. eVMNS uoisiond Je ¥ea10 el | LovLisl
88'G G0l 95°0 61 L0l Aeg e 8661/G1// eVMNS uoisiond Je Yo el | LovLi8l
¥6'C g0l 82°0 el 802 Aeq Jied 9661/8L/. eVMNS uoIsIaAIQ] e %9810 YeL | LOvLY8L
€90 G0l 90°0 v'9 1€°0 Aeg - Z66L/LLIE | T66L ‘'SOSN uoisionq Je Yea10 el | LovLisl
! G0l 71°0 €g 120 Aeg - L66L/v/icL | 266l ‘SOSN uoisionq Je Yo el | LovLi8l
1€71 g0l €10 9'G 1270 Aeq - L661/€2/0L | 266l 'SOSN uoIsIaAIQ] e %9810 YeL | LOvLY8L
19'C 88'¢ G0l 1€°0 L9 152 Aeg - 1661/9L/L 1661 ‘SOSN uoisionq Je Yo Jel | LOovLisl
€9 G0l 090 Ll 09'9 Aeq e 9002/5¢/L eVMNS %o0|g ulejuno Je %810 AoDON | Z0EL 8L
9e'g g0l S0 Ll £9'G Aeq Jied S0/¥2/01 eVMNS 00|g uleluno| je %819 AoDOI | Z0EL 8L
Ge'L G0l 0.0 61 eel Aeq Je 5002/L2!L eVMNS %o0|g ulejunop Je %810 AoDoN | Z0ELY8L
or'L G0l WA €g 1L€ Aeg e ¥002/82/. eVMNS %o0|g ulejuno Je %9810 AoDON | Z0ELY8L
609 g0l 85°0 8'G 8¢'¢ Aeq Jied €002/L/8 eVMNS 00|g uleluno| je %819 AoDOI | Z0EL 8L
86, G0l 9.0 09 len Aeg Je 2002/9L/L eVMNS %o0|g ulejunop Je %810 AoDoN | Z0ELY8L
159 G0l 290 €9 88'¢ Aeq e 1002/6/8 eVMNS %o0|g ulejuno Je %9810 AoDON | Z0ELY8L
ge'/ g0l 040 €9 8¢ Aeq Jied 1002/8/8 eVMNS 00|g uleluno| je %819 AoDOI | Z0EL 8L
9eg G0l 10 69 ¥S'e Aeg e 0002/L21L eVMNS Yo0|g urejunop je %9910 AoQoN | Z0EL 8L
(9002) (s40)
aony | OG0 9 o7 | nan | 40,80 oy | e | T oo | Mo PG| oumn o

(1 Jo 6 9bed)
ale Jusawainsea|\ Ag pue JeaquinN uoneis Aq paisi
AN ‘A3|en Bunids ul sweans pabebun Jo) sarewnns3y abieyosiq
T-T'3 8|qel

Appendix E



250 soL | s00 | & 62°0 feq - 166L/b2/0L | 2661 'SOSN %ea1 pIElM | LOLZY8L
b0 soL | 00 | 99 90 feq - 1661/8L/L | 1661 'SOSN %ea1 pIeliM | L0LZY8L
16°0 2o soL | voo | 98 5€'0 feq - 96L/ZL/L | #9614 'SOSN %ee10 pIellM | L0LZv8L
IS€ soL | veo | 88 £0'e feq Je 9002/21/8 SNMNS | (€ 2US) Uouey mojeg ¥ea10 0iBaN | $00ZY8L
0g'y 504 Lp0 81 vl feq Je 5002/82/. SVMNS | (€ oUS) Uouey mojeg %010 160N | $00Z8L
85’ S0L | S0 L' 9920 feq Je 002/62/L SVMNS | (€ oUS) uouey mojeg %010 01B0N | $00Z8L
092 ¥6°0 soL | 600 | 8§ 1§50 feq ) 2002/211L VMNS | (€ 9US) Uouey mojeg %ea10 0iBaN | $00ZY8L
50’ soL | oo | 88 6880 feq Pooo 9002/21/8 SVMNS | %00Ig UIBJUNOW 18 %0210 i BT | L06LYSL
252 soL | 20 8l 8Ty feq Je 5002/82/. SVMNS | %00I8 UIBJUNOW 18 %0210 i BT | L06LY8L
250 5oL | S00 L' 9520 feq Je 002/62/L SVMNS | 400Ig Utejunop ye 39810 ol BIT | 106181
bg'0 s0L | 800 L' 9150 feq Je 1002/2/8 SVMNS | %00Ig UIBJUNOW 18 %0210 i BT | L06LY8L
bg'0 soL | 800 l 5550 feq Je 0002/92/L SVMNS | %00I8 UIBJUNOW 18 %0210 i BT | L06LY8L
v20 soL | 200 | 21 2810 feq Je 0002/72/L SVMNS | 300Ig UtBIUNoj Je 39810 Bl BIT | 1061181
b0 S0L | 600 81 19} feq Pooo 6661/EL/L SVMNS | %00Ig UIBJUNOW 18 %0210 i BT | L06LY8L
L'l 501 10 81 20z feq 1004 8661/91/L SVMNS | %00Ig UIBJUNOW 18 %0810 i BT | L06LY8L
50’ S0L | 010 1z 1T feq Je 8661/7L/L SVMNS | 00Ig Utelunoj ye 39810 ol BIT | 106181
86°0 010 504 00 | 8 100 feq - OBL/PL/L | 961 'SOSN | Y00|G UKBIUNOIN Je Y8810 Sl WUBIT | L061b8)
og'e soL | ze0 | 88 182 feq Pooo 9002/21/8 NMNS 300|g UIBJUNOIN Je Yaa10 Uenised | L0LLb8l
IS€ SoL | E0 1 8¢ feq 1004 9002/72/L VMNS 5001g UIBJUNOW Je %8I0 uenseq | L0/Ly8l
Y62 soL | 820 L 50 feq Je 5002/52/0L VMNS 300|g UIBJUNOIN Je Y810 Uenised | L0LLb8l
or's S0L | 250 61 16'6 feq Je 5002/.2/. NVMNS 300|g UIBJUNOIN Je Y810 Uenised | L0LLb8l
v6°0 soL | 600 | €5 5510 feq Je 002/82/L SVMNS 500Ig UIBJUNOW Je %8I0 uenseq | L0/Ly8l
9g'} soL | €0 | 8§ 1§10 feq pooo £002/2/8 VMNS 00|g UIBJUNOIN Je Yaa10 Uenised | L0LLb8l
£9'0 S0L | 900 9 £9€°0 feq ae 2002/91/L NMNS 300|g UIBJUNOIN Je Yaa10 Uenised | L0LLb8l
0Lz 501 120 19 17 feq Je 1002/2/8 VMNS 500Ig UIBJUNOW Je %8I0 uenseq | L0/Ly8l
L'} 501 Wo | 69 68.°0 feq Je 0002221 VMNS 00|g UIBJUNOIN Je Yaa10 Uenised | L0LLb8l
o' S0l wo |zl 820 feq Je 0002/52/. VMNS 00lg UIBJUNOIN Je Yao10 uenised | L0LLb8)
(9002) (549)
MM%MDM._ armmu G%OONV DD >%o_>_ o6 EMMMW i >UMMMQ< EMNM_::MMM_\,_ Emewmmmmz 20.n0S elRQ awen uonels . m__m.”w_

(z1 10 0| ebed)

ale Juswainsea|\ Ag pue JaquinN uoneis Aq paisi
AN ‘AajeA bunds ul sweans pabebun 10} sajewns3y abreyossiq

T-T'3 9lqel

Appendix E

N
w



Volume 2 - Streamflow Documentation and Evaluation

AN ‘BAJBUI Jeau

88'¢ gob | 0 | o Le feq e 9002922 | YMNS | Loe0mq anoqe uokues mojems | LOZETEH
. . . AN ‘BAJBUI Jeau
£zl gob | b | s 1z feq e S002/8Z/L | WYMNS | Loeemq anoge uokuss mojems | LOZETEH
. . . . . AN ‘BAJBUIN Jeau
90z'L gob | zvo | €% 8590 feq pooo PO0ZI8ZIL | YMNS | Loeemg anoge uokues mojems | LOZETEH
. . . . . AN ‘BAJBUIN Jeau
89’1 gob | avo | 8% £56°0 feq pooo £002/2/8 SYMNS | Lo iong eroqe uokues mojens | 0ZZV8H
) . . . . AN ‘enlaulpy Jeau
0zy gob | ovo | 8% ez feq e 200212112 | YMNS | Loeemg anoge uokues mojems | LOZETEH
. . . . . AN ‘BAJBUIN Jeau
68'1 gob | 8o | 1o I feq e 1002/2/8 SYMNS | Lo iong eroqe uokues mojens | 0ZZV8H
. . . . . AN ‘BAJBUIN Jeau
S0') gob | oo | 22 SL°0 feq e 0002/5Z/L | eYMNS | yo0mq aoge uokues mojems | LOZETEH
. . . . . AN ‘BAJBUIN Jeau
L gob | w0 | 12 6960 feq e 0002622 | eYMNS | Lo,0mq anoqe uokues mojems | LOZETEH
i . . . AN ‘BAJBUI Jeau
pL'G gob | evo | ¥ 189 feq e 666L/9L/L | YMNS | Loeomq anoge uokues mojems | LOZETEH
) . . . AN ‘BAJBUI Jeau
£8'y gob | evo | 2 SL'L feq e 666L/7LIL | YMNS | Loeomg anoge uokues mojems | LOZETEH
. . . ) AN ‘BAJBUI Jeau
g8l gob | 6Lt | s £2¢ feq e 866L/8LIL | YMNS | Lo 0mq anoge uokues mojems | LOZETEH
. . . ) AN ‘enlaulpy Jeau
L0z gob | 1 | s v'ge feq e 866L/9L/L | YMNS | Lo omq anoge uokues mojems | LOZETH
. . . ) AN ‘BAJSUI Jeau
Lol gob | zob | g iz feq e 866LPLIL | YMNS | Lo omg anoge uokues mojems | LOZETEH
. ) . . ) AN ‘enlaulpy Jeau
59'L e6vc | g0 | sez | e v feq e 866L/ELIL | YMNS | Lo omq anoge uokues mojems | LOZETEH
120 S0l c00 oL 8120 feg lled 900¢/9¢/L eVMNS ¥83.1] pIEJIM | LOLZY8L
S0’ S0l 0L'0 7’9 290 feg - c661L/LLIE 2661 ‘'SOSN X83.1D pIeflIM | LOLZY8L
[4°K4 G0l ¥C'0 LS 6g°1 Aeg - L661/E/CL €661 ‘SOSN X83.1D pIE(IIM | LOLZY8L
(9002) (s49)
(9002) (9002) Qa2 (s39) Aoeinooy Aoeinooy areq JagqunN
FMMMLMDM._ wey Wy oro >%O_>_ abreyasig %O sleq | juswainseapy | Juswainsesy | o 1"OS €A suleN uoliers uolels

(z1 1o || ebeq)

ale Jusawainsea|\ Ag pue JeaquinN uoneis Aq paisi

AN ‘A3|en Bunids ul sweans pabebun Jo) sarewnns3y abieyosiq
T-T'3 8|qelL

Appendix E



"G00Z O} €66 WO €IS YAMNS AQ Pa)os]|00 JusLaInseaw Snosue|jaosiiy - VMNSe

Volume 2 - Streamflow Documentation and Evaluation

629'vv :(Aye) abreyosiq pajewns3 ejoL
9’19 :(s40) abreyosig parewiis3 [elol
G'0T :(s)92) abueyossiq |enuuy wial Buo painsesp X2ald aAd|D
T'TS :(s30) abreyosig fenuuy wia] Buo parewilsg swealls pabebun
€90 €90 gol 900 L 8120 Aeq Jled 9002/52/. eVMNS %00|g UIBJUNOIA 1B 38310 }el yinos | L09ey8L
0L0 0L0 g0l 100 L 900 Aea 100d 900¢/5¢/.L eVMINS Buissouo peod je ¥os1 sebuey | LOSEYSL
. . . . . . fe UoI100X youey uosuiqoy anodge
100 100 g0l 1000 Z'8 LL00 ad jus||@ox3 9002/SL/8 eVMNS %00]g UIEIUNOJ 18 %9810 UHON LoveEr8L
. . . . . fe 100 bunds pue
€00 €00 g0l €000 ol G200 ad d 9002/9¢/L eVMNS %00]q UIEIUNOW MOJaq %8810 pJeog Locer8L
- 9Ll S0l Lo ol 4N feq Jle 9002/92/. eVMNS >00|g UIBJUNOIN Je %9910 8|Bulys | L0ZErsl
AN ‘B|092sQO
- 9.0 - - - - JesA - 002 SIMN-S9SN Jeau Atepunoq sped [euoneN | LOLEY8L
uiseg jeals) Jeau 3aa1) 9|bulys
AN ‘B|092sQO
G6°0 €60 - - - - Jes\ - €002 SIMN-S9SN Jeau Asepunoq siied [euoleN | LOLEYSL
uiseq jeals Jeau 3aa1) 9|bulys
.0 g0l 100 8'8 2190 Aea Jled 9002/.L/8 eVMNS 00|g Ulejunol\ je yea1d mopes|\ | LOOEYSL
6.0 ¥8°0 ol 80°0 ol 28.°0 Aeq Jle 9002/.2/. eVMNS 300|g UIBJUNOIN e ¥8810) MOpPEs|\ | LO0EY8|
: : : : : : fe e (¢ eys) ®ousnjuo)
9Ll 9Ll gol (0] €8 €€6°0 ad led 9002/91/8 eVMNS MOjaq $39810) 9BpIY pUE Sulg c0.lcv8l
. . . . . fe e AN ‘eAlsully Jesu
¥8°0 gol 80°0 €8 GE€9°0 ad led 9002/9L/8 eVMNS Jonpanbe aA0ge UoAUED SWeNIM 209cy8l
. _ _ _ _ . _ ) AN ‘ensaulpy Jeau
860 A 002 SIMN-S9SN Jonpanbe aA0ge UoAUED SWENIM 209cy8l
. . _ _ _ _ . _ ) AN ‘ensaulpy Jeau
€0’ XA A €002 SIMN-S9SN Jonpanbe aA0ge UoAUED SWENIM 209cy8l
. ) ) ) fe 100 AN ‘ensaulpy Jeau
681 Sol 8L'0 L €0'¢C ad d 9002/90/01 eVMNS UOISIBAIQ SAOGE UOAUBD) MO[[EMS L0zey8lL
(9002) (s49)
(9002) (9002) | ga e (s10) Aoeinooy | Aoeinooy are@ laquinN
FMMMLMDM._ wey Wy 0ro >%O_>_ obreyosia®d | orea | wuewainseap | uswainsespy | oM OS BEd aureN uonels uonels

(2} Joz| 9bed)
ale Jusawainsea|\ Ag pue JeaquinN uoneis Aq paisi
AN ‘A3|en Bunids ul sweans pabebun Jo) sarewnns3y abieyosiq
T-T'3 8|qel

Appendix E



Volume 2 - Streamflow Documentation and Evaluation

References

Rush, E.F, and Kazmi, S.A.T., 1965, Water Resources Appraisal of Spring Valley, White Pine and
Lincoln Counties, Nevada, Ground-Water Resources — Reconnaissance Series Report 33,
U.S. Geological Survey in cooperation with the State of Nevada Department of Conservation and
Natural Resources, 36 p.

U.S. Geological Survey, 1964, Surface Water Records of Nevada 1964, U.S. Geological Survey.

U.S. Geological Survey, 1968, Water Resource Data for Neva da 1968, U.S. Geological Survey,
Part 1. Surface Water Records.

U.S. Geological Survey, 1977, Water Resource Data for Ne vada 1977, U.S. Geological Survey
Water-Data Report NV-77-1.

U.S. Geological Survey, 1978, Water Resource Data for Ne vada 1978, U.S. Geological Survey
Water-Data Report NV-78-1.

U.S. Geological Survey, 1979, W ater Resource Data for Ne vada 1979, U.S. Geological Survey
Water-Data Report NV-79-1.

U.S. Geological Survey, 1980, W ater Resource Data for Ne vada 1980, U.S. Geological Survey
Water-Data Report NV-80-1.

U.S. Geological Survey, 1983, Water Resource Data for Ne vada 1980, U.S. Geological Survey
Water-Data Report NV-83-1.

U.S. Geological Survey, 1985, Water Resource Data Nevada Water Year 1985, U .S. Geological
Survey Water-Data Report NV-85-1.

U.S. Geological Survey, 1991, Water Resource Data Nevada Water Year 1991, U .S. Geological
Survey Water-Data Report NV-91-1.

U.S. Geological Survey, 1992, Water Resource Data Nevada Water Year 1992, U .S. Geological
Survey Water-Data Report NV-92-1.

USGS, see U.S. Geological Survey.

Appendix E



This Page Intentionally Left Blank

Appendix E



	Volume 2 Physical Settings of Selected Streams in Clark, Lincoln, and White Pine Counties Groundwater Development Project
	PREFACE
	CONTENTS
	FIGURES
	TABLES
	ACRONYMS
	ABBREVIATIONS
	1.0 Introduction
	1.1 Project Background
	1.2 Regional Groundwater Flow Systems
	1.3 Purpose and Scope
	1.4 Document Organization

	2.0 Methods, Procedures and Data Analysis
	2.1 Data Collection
	2.1.1 Photographic Documentation
	2.1.2 Discharge Measurements
	2.1.3 Drainage Area Characteristics

	2.2 Location Description
	2.3 Estimation of Mean Annual Discharge of Ungaged Streams
	2.4 Data Analysis
	2.4.1 Determination of Baseflow Conditions
	2.4.2 Selection of Miscellaneous Discharge Measurements
	2.4.3 Calculation of Annual Flows (Qm)
	2.4.4 Limitations


	3.0 Physical Description of Streams
	3.1 Spring Valley (HA 184)
	3.1.1 Stage Canyon
	3.1.2 Siegel Creek
	3.1.3 Silver Creek
	3.1.4 North Creek
	3.1.5 Frenchman Creek
	3.1.6 Muncy Creek
	3.1.7 Kalamazoo Creek
	3.1.8 Piermont Creek
	3.1.9 Garden Creek
	3.1.10 Bassett Creek
	3.1.11 Little Negro Creek
	3.1.12 Odgers Creek
	3.1.13 McCoy Creek
	3.1.14 Taft Creek
	3.1.15 Ranger Creek
	3.1.16 South Taft Creek
	3.1.17 Stephens Creek
	3.1.18 Cleve Creek
	3.1.19 Bastian Creek
	3.1.20 Eightmile Creek
	3.1.21 Negro Creek
	3.1.22 Willard Creek
	3.1.23 Shingle Creek
	3.1.24 Pine and Ridge Creeks
	3.1.25 Williams Creek
	3.1.26 Swallow Canyon Creek

	3.2 Snake Valley (HA 195)
	3.2.1 Indian Farm Creek
	3.2.2 Granite Creek
	3.2.3 Trout Creek
	3.2.4 Birch Creek
	3.2.5 Swan Creek
	3.2.6 Marble Wash
	3.2.7 Smith Creek
	3.2.8 Hampton Creek
	3.2.9 Hendrys Creek
	3.2.10 Silver Creek
	3.2.11 Weaver Creek
	3.2.12 Strawberry Creek
	3.2.13 Lehman Creek
	3.2.14 Baker Creek
	3.2.15 Snake Creek
	3.2.16 Big Wash
	3.2.17 Lexington Creek
	3.2.18 Chokecherry Creek

	3.3 White River Valley (HA 207)
	3.3.1 White River
	3.3.2 Ellison Creek
	3.3.3 Water Canyon Creek
	3.3.4 Forest Home Creek

	3.4 Muddy River and Meadow Valley Wash
	3.4.1 Discharge
	3.4.2 Diversions and Regulation
	3.4.2.1 Meadow Valley Wash
	3.4.2.2 Muddy River

	3.4.3 Continuous Gaging Stations


	4.0 Summary
	5.0 References
	Appendix A - Miscellaneous Discharge and Gaging Station Locations
	Appendix B - Annual Discharges at Gaging Stations
	B.1.0 Annual Discharges at Gaging Stations

	Appendix C - Miscellaneous Discharge Measurement Data for Streams in Spring, Snake, and White River Valleys
	C.1.0 Miscellaneous Discharge Measurement Data
	C.2.0 References

	Appendix D - Physical Characteristics of Drainage Areas in Spring, Snake, and White River Valleys
	D.1.0 Physical Characteristics of Drainage Areas

	Appendix E - Discharge Estimates for Ungaged Streams Listed by Station Number and by Measurement Date




