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FEASIBILITY ASSESSMENT OF A WATER TRANSACTION PROGRAM
IN THE WALKER RIVER BASIN, MONO COUNTY, CALIFORNIA

EXECUTIVE SUMMARY

This report was prepared for the Resource Conservation District (RCD) of Mono County. The
RCD is spearheading an effort to conduct an analysis of the potential impacts of water
transactions in the California portion of the Walker Basin. The primary goal was to provide the
RCD with objective information to assist in the County’s discussion surrounding potential
participation in the water transactions component of the Walker Basin Restoration Program. The
analysis of outcomes is driven by a set of three potential objectives for water transactions in
Mono County:

Objective 1: Provide water to the state line for delivery to Walker Lake, with the understanding
that the water is then intended for delivery to Walker Lake.

Objective 2: Improve productivity for fish and wildlife in area waterways.

Objective 3: Improve or minimize impacts on pasture and crop productivity.

The team approached the analysis through a series of interrelated tasks.

Task 1. Determine and map current water use throughout the Walker Basin within Mono
County.

Task 2. Water Flow and consumptive use analysis.
Task 3. Determine potential impacts on agricultural productivity and habitat conditions.

Task 4. Determine potential economic impacts to both individual landowners and the
community.

Task 5. Identify options to minimize and mitigate for impacts of concern.

Task 6. Complete an alternatives analysis to determine the most viable options for water
transactions.

Task 7. Determine the legal and procedural approaches related to implementation of a water
transactions program

As described in Sections 2 and 3, the geographic scope of this study covers all irrigated ground
in the Mono County portion of the Walker Basin, as well as waterways that may be affected by
transactions. For purposes of the quantitative models used, the scope was limited to the
Antelope and Bridgeport Valley floors. Antelope Valley was divided into “Hydrologic Response
Units” based on what ground receives irrigation from which diversion point. Bridgeport was
treated as a single valley unit. The Team selected five water transaction scenarios on which to
focus further study. The scenarios were selected based on potential for quantifiable water
savings and expressed irrigator interests. The selected transaction scenarios are not the only
ones that might apply to the Mono County portion of the Walker Basin, but were modeled by the
Team to quantify water savings, agricultural productivity changes, habitat impacts, economic
considerations, and legal and procedural pathways.
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The water transaction scenarios chosen were:

1. Full season dryland.
No irrigation on specific acreage for the entire season.

2. Partial year — Early season fallowing.
No irrigation before June 1. Ground receives normal irrigation after June 1.

3. Partial year — Late season fallowing.
Ground receives normal irrigation until July 1. No irrigation after July 1.

4. Reduced irrigation throughout the season.
The intent behind this transaction approach is to approximate deficit irrigation ... where only
the minimum water needed is applied. As this is very site-specific management, it was
difficult to model for water savings and production impacts with the given information.
Instead, the team looked at irrigating during a normal or wet year, but using only as much
water as was normally available in a dry year.

5. Release of storage water for instream flows.

Storage water is released but remains instream. While there is potential for storage
releases at any time needed, the Team considered the most straightforward approach;
releasing water just after the end of the irrigation season.

For each transaction scenarios the Team considered:

e Geographic location within Bridgeport Valley or Antelope Valley Hydrologic Response Unit.

¢ Type of land use, including pasture, alfalfa, crop or non-agricultural.

e Spatial extent of the transaction, including 100%, 50%, or 20% of ground within the model.

¢ Time frame of the transaction, including 1 year, 5 year, or permanent agreements.

o Water year type, identified as dry, normal, or wet. For modeling purposes 2002 is used as the
sample dry year, 2010 as the sample normal year, and 2005 as the sample wet year. This
selection was made because of overall availability of evapotranspiration, flow, and diversion
data was best for these recent years.

Not all of these situations were explicitly modeled for every Task, as they were dependent on

information available. However, all situations were considered in the overall analysis. Finding of
note are outlined below.
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WATER AVAILABILITY FROM CONSUMPTIVE USE SAVINGS

Ecosystem Economics, working closely with the Desert Research Institute and local water
users, compiled all water right information, estimated diversion amounts, delineated Hydrologic

Response Units (HRU) based on what areas were irrigated from which diversions, and used

METRIC derived evapotranspiration maps to calculated potential consumptive use savings from

water transactions.

Consumptive use savings were calculated with two different approaches. The first is the
standard accepted method of Net Irrigation Water Requirement (NIWR), which, in simple terms,
is determined by evapotranspiration minus precipitation. This is the typically accepted approach,

and is used in Nevada to determine water saved through water transactions. Due to concerns
about subirrigation from shallow groundwater, Ecosystem Economics developed an Irrigation
Water Budget Model to account for shallow groundwater contribution to evapotranspiration.

Summary of water savings based on METRIC NIWR Results and Irrigation Water Budget
Results for Irrigation and Decree Sources for Decree Rights

DRI - METRIC Analysis

Irrigation Water Budget Model

(all figures in ft of ET) Net Irrigation Water Requirement Antelope Valley Bridgeport Valley
Antelope Valley Bridgeport Valley] All Sources* Decree Only All Sources* Decree Only
Transaction Type Low High Low High Low High Low High Low High Low High
Full Year - Temporary 31 35 3 33 2.1 3.2 1.7 3 1.5 1.9 1.3 1.7
Full Year - Permanent ' ’ ’ 3.2 3.7 2.8 35 3.3 3.7 3.2 3.6
Partial Year - Late Season 1.6 2 1.4 15 0.3 1.4 0.4 0.7
Partial Year - Early Season 0.8 0.9 1.0 11 0.9 11 0.6 0.7
Temporary Full Year Reduction 0.4 0.3 11 1.3 0.4 0.4

Notes: *All sources do not include water table / groundwater for temporary transactions but do include this

for permanent transactions

VEGETATION RESPONSE TO WATER TRANSACTIONS

Potential environmental impacts of a water transaction program in Antelope and Bridgeport

Valleys are described in this report. A conceptual model that articulates linkages among surface
water, groundwater, crop production, natural vegetation, fisheries, and wildlife was used to
direct this assessment (Figure 3-1). For either all or part of Antelope Valley and for all of

Bridgeport Valley, potential impacts associated with five water transaction scenarios are

considered: (1) no irrigation for full season; (2) late season fallowing — no irrigation after July 1;
(3) early season fallowing - no irrigation until June 1; (4) reduced irrigation throughout the
irrigation season; and (5) end of season storage water release. Overall, a scarcity of quantitative

information limited the degree to which conclusions could be made. However, we outline basic

comparisons among water transaction scenarios and their associated potential impacts.

In order to assess likely impacts of a water transactions program on the agricultural, upland, and

riparian vegetation, and related sensitive animal and plant species, the following vegetation-
related information was needed for the areas in Antelope and Bridgeport Valleys (under five

percent slope):
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o Key species composition for dominant vegetation types in, including riparian corridor,
rangelands, other natural lands, and managed crop lands;

o A map of the location and approximate extent of each major vegetation type; and

o Potential vegetation type-specific responses to variations in water availability expected to
occur with changes in irrigation.

Using existing information, field surveys, 2012 NAIP imagery, and canonical correlation
analysis, Stillwater Sciences developed map of local vegetation types in Antelope and
Bridgeport Valleys. This included identification of special-status plant species whose geographic
distributions overlap with the study area, but actual presence of these species was not
determined (Table 3-5). Based on spatial identifications of vegetation, soils, slope, and
groundwater, an overall sensitivity ranking of expected effects of water stress on vegetation was
created, summarized by HRU in Antelope Valley and across Bridgeport Valley as a whole. This
analysis was used to determine potential impacts of changes in water availability to crop,
forage, and natural vegetation, with the intent to tie these changes into economic impacts to
producers and changes to wildlife habitat.

Alfalfa is grown in roughly one-fifth of the irrigated area in Antelope Valley and therefore is an
important agricultural crop in this area. Garlic is also grown on a small portion of Antelope
Valley. Water transaction scenarios that suspend irrigation of existing alfalfa stands in Antelope
Valley would have significant impacts to overall production rates, cutting production yields to
less than two tons/ac per season. Conversion to alfalfa cultivars specific to dryland cultivation
would be recommended for alfalfa production under this scenario. Of the twelve areas within
Antelope Valley that share an irrigation ditch, those dependent upon Big Slough for irrigation
include the greatest amount of land supporting alfalfa production and therefore implementing
this transaction scenario to this part of Antelope Valley would result in the greatest negative
impact to alfalfa production. Delaying irrigation until after June 1 would have a similarly large
effect on alfalfa production since this would sharply impact the first and usually largest cut of the
season. Although halting irrigation following July 1 could also reduce alfalfa production,
production under this scenario could still be roughly 80% of current levels. This is the
recommended approach for alfalfa and is already applied in other regions. Scenario 4 (reduced
irrigation throughout season) would have impacts similar to halting irrigation as of July 1, and
end of season water releases would be expected to have no impact on alfalfa production.

Both Antelope and Bridgeport Valleys include rangelands, which cover over 80% of Bridgeport
Valley and approximately 60% of Antelope Valley. Under Scenario 1 (no irrigation), forage
production is expected to decrease substantially in both valleys. While impacts to forage
production in Bridgeport Valley could be important, large uncertainties regarding near-surface
groundwater levels and the degree of natural sub-irrigation without diversions make it difficult to
determine if there would be significant impacts to rangeland production in this valley. Within
Antelope Valley, rangelands irrigated by Big Slough, Swauger, and Rickey and Private would
experience the impact on rangeland production. Proportionally, areas irrigated by West
Goodenough & Harney, Swauger, Powell, and Alkali would be most impacted. Shutting off
irrigation on July 1 (Scenario 2) could reduce forage production for the first one to two years, but
given appropriate weed and grazing management, as plants adapt and compositions shifts,
production could return close to existing levels within several years of ongoing management.
Delaying irrigation until June 1 could have a small impact on forage production in Antelope
Valley, but these effects could vary depending upon fall precipitation and temperature. Forage
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production is not expected to be impacted in Bridgeport Valley if irrigation is delayed until June
1. As with alfalfa, Scenario 4 (reduced irrigation throughout season) impacts would be similar to
those described for Scenario 2, and water releases after the growing season (Scenario 4) would
have no impact on forage production.

Potential impacts of the water transaction scenarios to existing natural vegetation overlap with
the rangelands assessment because many of these areas are the same. Thus, the density,
above ground production, and native forb diversity could be impacted in moist grasslands found
in both Antelope and Bridgeport Valleys. Smaller impacts to dry grass vegetation found within
and separate from areas supporting sagebrush are expected to occur for irrigated areas or
areas adjacent to irrigated lands. Several sensitive forb, grass, and moonwort plant species that
could occur in the Study Area and that are associated with moist grass or sedge areas could be
affected; however surveys have not been performed for these species so their actual
occurrence in the Study Area is unknown. Coyote willow and Woods'’ rose also occurs along
many irrigation canals, and in low, wet spots in both valleys. Reduced all-season and early-
season irrigation could impact these shrub thickets. Native riparian vegetation along the West
Walker River in Antelope Valley includes Fremont cottonwood and several different native
willow tree and shrub species. Water transaction scenarios that increase channel flows in a way
that is similar to the natural hydrograph could increase recruitment and survival of native
cottonwood and willow trees along the riparian corridor. This could increase the density and
species richness of the river area, and diversify the age structure of the riparian forests, which
are currently skewed towards mature and senescent age classes of cottonwood and red willow.

HABITAT IMPACTS FROM WATER TRANSACTIONS

The wildlife impact assessment is closely tied to our understanding of potential impacts to
vegetation as wildlife habitat. There are various common and special-status wildlife species that
occur or could occur in the California portion of the Walker River Basin. Select species were
included in this document because of their special-status designation and/or high public interest
value, as well as their potential to be affected by water diversions. Antelope and Bridgeport
Valleys could provide important habitat for many wildlife species, including the greater sage-
grouse, yellow warbler, mule deer, pygmy rabbit, western white-tailed rabbit, and the American
badger. Because the pygmy rabbit, western white-tailed rabbit, and American badger are all well
adapted to dryland habitats, none of the water transaction scenarios are expected to negatively
impact these species. Greater sage-grouse thrives in areas with a mixture of sagebrush, dry
grass, and moist grass vegetation. It is hypothesized that an increase in the amount of interface
between these vegetation types could positively affect greater sage-grouse, but the importance
of this is unknown, as is the extent and distribution of any greater sage-grouse populations in
the Study Area. Any assessment of potential effects on greater sage-grouse associated with
changed vegetation in the valley bottoms would need to be centered upon the current
distribution of greater sage-grouse in the valley(s). Only Scenario 1, implemented for multiple
years, is expected to have a significant effect on the amount of interface between sagebrush
and moist meadow vegetation. Other scenarios are expected to have negligible-to-minor effects
on the greater sage-grouse that might occupy one or both valleys.

The yellow warbler also occurs in the Study Area and prefers open canopy or deciduous

riparian forest and shrubs. Therefore, increases in willow and riparian forest cover that could
occur with Scenario 1 and 3 (increased stream flows all or in the early part of the season) could
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positively affect yellow warbler. On the other hand, decreased extent of coyote willow in other
parts of Bridgeport and Antelope Valleys with reduced early season irrigation could negatively
affect yellow warbler habitat. Thus, the impacts could be mixed for this species. Mule deer,
which have a varied diet that spans the vegetation types in both valleys, are not likely to be
affected either way by any of the water transaction scenarios. Yosemite toad, Mt. Lyell
salamander and Sierra Nevada yellow-legged frog were also considered in this assessment but
determined not to have potential habitat within the Study Area.

Instream effects on native and non-native fish species were assessed, again with limited
quantitative information, particularly in Bridgeport Valley. To assess the potential effects of
different water transaction scenarios on fish resources in the Walker River Basin, we consider
flow magnitude and timing in relation to the life history timing of fish expected to be present
within affected reaches. The general approach is to evaluate changes between current flow
conditions and potential future conditions expected under an alternative flow/diversion scenario
as they relate to the fish species of interest, during times when habitat conditions are potentially
limiting. Stream reaches likely to show substantial changes in aquatic habitat conditions as a
result of water transactions are the focus of the assessment. Note that available data to support
the assessment of the potential effects of water transactions on fish resources in the Walker
River basin are sparse. The approach described above, and assessment presented below, is
based primarily on (rough) flow estimates, general regional climactic conditions, general life
history and habitat requirements of focal fish species from studies mostly done elsewhere, and
professional judgment. The information that would be required to make strong informed
conclusions about water transactions on fish populations would include: fish sampling (species
abundance, size, and age distribution), flow management (diversion timing and volume),
streamflow (in-channel and accretion flow), aquatic habitat conditions (habitat frequency, cover,
and complexity), flow-habitat relationships for focal fish species and life stages, entrainment
(season and flow), and water quality (temperature and nutrients). This data would form the basis
of a more comprehensive assessment of the factors controlling fish populations, and could lead
to additional information needs such as food availability and bioenergetics modeling to
understand key linkages between fish habitat and population abundance.

The Walker River Basin in California currently supports both native and non-native fish species.
Native fish species include Lahontan cutthroat trout and whitefish, as well as sucker, minnows
and sculpin. Introduced fish species include brook, brown, and rainbow trout that have been
planted in various lakes, reservoirs, and stream reaches for improved recreational fishing
opportunities. Lahontan cutthroat trout occupy less than three percent of their historic range,
which formerly included all or most of the Walker River Basin, and are listed as threatened
under the Endangered Species Act. Current populations in California are isolated in small
headwater streams and do not overlap with the irrigated lower valleys. Thus, the water
transaction scenarios are not expected to affect these existing populations of Lahontan cutthroat
trout. However, non-native brown and rainbow trout do exist in the river reaches that flow
through Antelope and Bridgeport Valleys and could benefit from increased early and late season
flows that could occur under Scenario 1, and to a lesser degree, under Scenarios 2 and 3.
These benefits to non-native trout are primarily associated with creating cooler stream
temperatures due to increased instream flows during critical times of year. Most of the native
fish in Antelope and Bridgeport Valleys are less sensitive to stream temperatures but could
experience minor benefits from the water transactions due to reduced entrainment in diversions.

Twin Lakes provide upper watershed storage for the Bridgeport Valley, and it is possible that
water storage here, and other upstream storage reservoirs, could be managed differently if sale
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incentives for stored water were to change. Based on available information, upper and lower
Twin Lakes would likely maintain mean and maximum depths sufficient to provide suitable water
temperatures during the irrigation season for resident trout survival, during years when
maximum drawdown is reached (Error! Reference source not found.). The long-term effect of
annual maximum drawdown on existing fish populations in Twin Lakes and Robinson Creek are
uncertain. Historic information indicates that flows in Robinson Creek downstream of Twin
Lakes may reach zero in dry years, however, flow greater than zero is generally maintained to
support the recreational fishery and associated businesses (Case Study Report #48, no date).
The extent to which stored water sale incentives would change management of flow into
Robinson Creek is uncertain; however, it appears that flow could reach zero, which could result
in impacts to fish populations in Robinson Creek downstream of Twin Lakes.

FINANCIAL NET BENEFITS FROM WATER TRANSACTIONS

Payment for an acre foot of water was based on NFWF’s 2014 Program Appraisal Report.
Permanent purchase of diversion rights were set at $1,800 /AF, and storage rights at
$1,500/AF. Lease rates for diversion rights were set at $108/AF/year, and storage rights at

$90/AF/year.

Financial Benefits from Water Sales and Leases, Using METRIC NIWR

Water Not Consumed -
NIWR in AF Available to

Payments ($/Acre)

Price ($/AF) Sell or Lease
Antelope . Antelope .
Transaction Valley Bridgeport Valley Bridgeport
Permanent Transaction ($/AF)
Full Season Purchase - Decree $1,800 3.34 3.16 $6,012 $5,688
Purchase - Storage Water $1,500
Single Year Transaction ($/AF/yr)
Full Season Lease $108 3.34 3.16 $361 $341 \
Partial Year Lease - Late Season $108 1.84 1.45 $199 $157 \
Partial Year Lease - Early Season $108 0.91 1.02 $98 $110
Temporary Full Year Reduction $108 0.39 0.24 $86 $32 \
Storage $90 \

Ecosystem Economics estimated the net income for landowners participating in water
transactions, using both NIWR and Irrigation Water Budget Model estimates of water savings.
Both approaches result in favorable benefits for all land uses, except alfalfa growers in

Antelope.

Vil
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Net Financial Benefits to Water Right Holders from Water Transactions; METRIC NIWR

Payments ($/acre) Oppo(r;l;:é:)é)Costs Net Benefits ($/acre)
Antelope Brig?te- Antelope B';g?te Antelope ng?te
Transaction P Alfalfa Pasture | Pasture | Alfalfa Pasture | Pasture
Permanent Transaction
($/acre)
Full Season Purchase -
Decree $6,012 $5,688 | -$9,499 -$819 -$863 | -$3,487 $5,193 | $4,825
Purchase - Storage
Water $1,500/AF
Single Year Transaction
($/acrelyr)
Full Season Lease $361 $341 -$844 -$40 -$41 -$483 $321 $300
Late Season Lease $199 $157 -$244 -$2 $0 -$45 $197 $157
Early Season Lease $98 $110
Full Season Reduction $86 $32
Storage $90/AF

With respect to potential fiscal impacts, the three primary ways water transactions have the
potential to affect the local economy are through changes in a) local spending by landowners;
and b) property development/taxes; and c) recreation/tourism associated with water-related
amenities (e.g., Twin Lakes) and the region more generally.

In general, there are two types of local spending by landowners that have the potential to be
affected — expenditures to support agriculture production (e.g., fuel, machinery, labor) and
expenditures resulting from agricultural revenues accrued by landowners (e.g., restaurants,
groceries). With the exception of the general store in Bridgeport, personal communication and
anecdotal evidence suggests that the majority of agriculture related purchases are made
outside the County, often in Nevada, and that diesel is typically trucked up from Sacramento in
order to comply with California standards. engaging in a water transaction is unlikely to affect
overall post-production expenditures, as, at least in theory, a landowner would not engage in a
water transaction unless he/she received at least as much revenue from the transaction as
he/she would from full water production. While not analyzed in this study as it would greatly
depend on the location and specifics of each water transaction, one additional expenditure by
landowners engaging in permanent (and potentially full-season) water transactions relates to
shared maintenance for the irrigation ditch systems in both valleys. It could be possible that if a
sufficient number of users chose to participate in water transactions, the remaining users might
not be able to afford the costs of maintaining the system. Such an analysis may be useful
related to individual transactions. Thus, water transaction impacts on local spending is
expected to be negligible.

While changes to property taxes would vary depending on the specific of each situation, this
analysis suggests that a significant drop in tax income is not likely. Full- or partial-season leases
are unlikely to result in changes to property zoning or assessed property values, although there
may be that potential with permanent purchases. However, there are numerous considerations
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that have the potential to affect that result. Whether this would result in higher or lower taxes
would depend on whether the property lost its agricultural deferral and the basis and rate for the
tax calculations. Furthermore, while it might be expected that less value being generated might
reduce taxes, experience in other jurisdictions suggests that tax policies are often designed to
subsidize agricultural properties and therefore there is typically no decline in tax paid, and the
tax paid potentially could even rise. Irrigated agricultural land is generally zoned agriculture and
the maximum density requirements vary depending on the location of the property. With respect
to permanent water transactions, if agricultural land, particularly land in pasture, were to no
longer be irrigated, the land would likely revert back to high desert sage and scrub brush. It
appears that such land would unlikely be rezoned anything other than agriculture without a
request by the owner. While analyzed here, an additional impact on property values (and thus
associated taxes) is related to the general aesthetics of the regions. Transition from irrigated
pasture to high desert sage and scrub brush landscape might impact neighboring property
values.

It is generally believed that the majority of local water-related activities (e.g., fishing, boating,
camping/hiking) could benefit indirectly as a result of increased instream flow associated with
water transactions. However, the degree to which such indirect benefits may result in changes
to recreational use patterns and/or associated local spending was outside the scope of this
analysis. One caveat to the assumption that the direction of impacts would generally be positive
relates to recreational activities occurring on small reservoirs (e.g., Twin Lakes). There is
concern that water transactions could result in decreased water levels in these reservoirs during
the recreation season because of releases for the benefit of Walker Lake. Leasing of storage
water could be structured as releases at the end of the irrigation and recreation season to avoid
this impact.

The basic analysis of the County-level economic impacts from a water transaction program,
including the multiplier effect, concluded that given the a) “leaky” nature of county-level
economics in general; b) evidence that many agricultural purchases and subsequent income
expenditures by ranchers/farmers are done outside the County; and c¢) the assumption that
farmers/ranchers would still be compensated if participating in a water transaction, it suggests
that changes to the County-level economy are unlikely to be substantial.

ADDITIONAL SUPPORT FOR LANDOWNERS INVOLVED IN WATER TRANSACTIONS

Most water transactions will result in decreased irrigation to specific acres, which will reduce
productivity. However, there may be other complementary changes in land, livestock, or crop
management which could maintain productivity at higher levels than expected. The goal for any
landowner participating in a water transaction program should be to reach maximum productivity
with minimum water use. Some options include:

e Rotational grazing e Dryland seeding
Transition from cow/calf pairs to e Change in alfalfa cultivar
lightweight yearlings e Irrigation efficiency methods

e Grass banking
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There are a myriad of avenues for landowners to receive technical and financial support related
to conservation-based management changes on their property. These programs, in addition to
water transaction agreements, may help to offset costs related to productivity and management
changes under reduced irrigation. Multiple programs or approaches can be bundled together to
enable landowners to make changes they would like to see on their property and offset some of
the costs of those changes. These include a host of different programs under the Agricultural
Act of 2014 (Farm Bill), conservation easements, and restoration grants.

While this analysis chose to focus on the five transaction scenarios described for modeling
purposes, there are a host of other transaction options that may be beneficial in the area of
interest. These options would likely be of interest to the Walker Basin Restoration Program if
they resulted in protecting additional water instream. Even if they do not all fit the goals of the
Walker Basin Restoration Program, there are opportunities to find funding from other sources to
complete transactions.

1. Change in point of diversion in order to decrease delivery losses, or increase stream
flow in a critical stream reach.

2. Improve efficiency at the diversion point, in conveyance to the irrigation location, or on-
field.

3. Minimum flow agreements, where irrigators agree to not divert after streamflow reaches
a specified low flow level.

4. Rotational sharing, where multiple water users on the same system could coordinate
their irrigation practices in a way that would either use less water, or divert less water at
any one time.

5. A change in crop type between pasture / alfalfa / hay / or other crops.

6. Instream flow water right donations. While still in the early stages, there is increasing
interest in tax deductions given for water right donations. In some cases the IRS has
allowed the value of such donations to be deducted for tax purposes.

7. Water trading or water banking.

LEGAL FRAMEWORK FOR TRANSFER OF CALIFORNIA WALKER RIVER WATER RIGHTS

The greatest legal obstacles that the proposed water transfers program may confront can be
narrowed to essentially three related issues: time for regulatory and court approvals, transaction
costs to secure those approvals and the no-injury rule. Additionally, the interstate nature of the
proposed transfers adds an additional layer of legal complexity. Transactions will need to assure
that there is no injury to other users, primarily that the amount of water protected instream is the
real consumptive use savings. The Decree Court has jurisdiction over changes to decree water
rights, and is likely to request recommendations from both the California State Water Resources
Control Board and the Nevada State Engineer. As such, if the Decree Court’s approval is
required, there may be an extended time period before the transaction is finalized.
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Before any transaction can move forward in the California portion of the Basin, two other
activities need to be complete:

1. Under the Mono County / NFWF Memorandum of Understanding, funding for California
transactions in the Walker Basin is predicated on Mono County’s compliance with its
obligations under CEQA. Mono County will need to complete a CEQA analysis before
approval of overall program participation. One-year transfers and forbearance
agreements may be exempt from CEQA under California law, in which case NFWF and
Mono County may agree to move forward with select transactions concurrent with (and
perhaps to inform) CEQA.

2. A Section 7 ESA Consultation on the effects to listed or candidate species and their
habitat must occur. Bureau of Reclamation would be the lead agent on the Consultation.

The chart below can be used to help identify the appropriate legal mechanism to use under
various transaction conditions.

Legal mechanisms applicable to water transactions in the Mono County portion of

the Walker Basin

Legal Mechanism

Initial Step

Benefit and Burden

Time

Petition Decree Court directly
under its “exclusive jurisdiction”
over interstate transfers to

Decree Court sanction
of dedication.

9 months to 1.5

Decree dedicate water for instream L

beneficial uses under the Slg.mflcant prqfcedural year to complete
identified adjudicated water action to modify decree.
right

Must enqage a large 3 months to 3 years
Engage water user and number %fgotentiagl to complete (if there
downstream users to forbear . TP are protracted

Forbearance diverters in order to

from using water.

secure water for desired
objectives

negotiations with
multiple
landowners)

Water Code §1707

File petition with SWRCB in
order to dedicate a water right
to instream purposes

Decree Court would still
need to modify the
decree in order for 1707
right to be protected.

2to5yearsto
complete

Water Code §1435

File petition with SWRCB for a
temporary urgency change.

Under Decree Court
Rules and Regs,
temporary change must
be ratified by the Decree
Court.

Up to 6 months
based on state
requirements; then
dependent on
Decree Court

Water Code §1725

File petition with the SWRCB to
dedicate water for instream
purposes

Temporary change must
be ratified by the decree
court

6 months based on
state requirements;
then dependent on
Decree Court

Water Code §1736

File petition with the SWRCB to
dedicate existing water right for
instream purposes

Permanent change must
be ratified by the decree
court

2 to 5 years
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POTENTIAL IMPACTS OF CONCERN TO MONO COUNTY

Based on the analysis and interviews completed as part of this study, we have identified
potential impacts which may be in conflict with policies and goals identified in the Mono County
General Plan, and considerations to mitigate for or minimize the negative effects. Please note
that this discussion covers all potential impacts of concern as identified by this Assessment.
This includes concerns raised by residents and County officials, even if the Assessment did not
explicitly study them. At the request of RCD the Team is providing insight into all concerns
raised, even if there is not data specific to those impacts. Some of these potential impacts may
not come to fruition, or the County may determine that they are not points of concern. Itis
important to note that for many of these concerns there are regulations in place that would
already provide protection, including under California water law, the Walker River Decree, and
existing County policies. The County may or may not decide if it is in their interest to add an
extra layer of protection by including certain limits or regulations as part of their discretionary
approval of water transactions. This discussion presents ideas for the County to consider based
on information gathered, but by no means intends to convey that these are all certain impacts,
or that all or any of the mitigation or minimization steps are necessary for a functional program.

Potential
Impacts of Recommendations to Minimize or Mitigate for Impacts
Concern

Maintain Mono County has guidelines in place limiting parcel sizes and requiring extensive

agricultural processes to allow for additional development or conversion from agricultural zoning to

land use for | other zoning. These guidelines can help to maintain the open space and rural character

economic of the region as they are intended to do with or without a water transactions program.

base, open However, it may benefit the County to implement additional safeguards targeted

space, and specifically at acreage under water transaction agreements. The County may state

rural clearly as part of the agreement to participate in the water transactions program that

character of | the program should not undermine the agricultural economy, advance development, or

the region. contribute to the loss of open space. Limits may be placed on the ability of landowners
to subdivide their properties through county zoning or planning regulations, transfer of
development credits, or conservation easements.
To reduce the impact of irrigation cessation on the scenic vista and visual character of
the area, the extent of high-risk acres entered into transactions for permanent cessation
of irrigation may be limited. There is an expressed concern that the County should

o place limitations on the Program before agreeing to participate, as once that agreement

Maintain has been made it might be more difficult to protect local interests. These limitations

scenic may be set through overall County policy or could be considered as thresholds set on

qualities and | the extent of the program as a condition of the County’s participation. The County will

aesthetic have to explore the legal ramifications of limiting the number of acres allowed to

character of | harticipate in specific transactions, and the approach used. This Assessment did not

the region consider legal standing of landowners who might then be excluded due to those
limitations. This Assessment is not able to make recommendations for what specific
acreage limitations should be. Specific thresholds may be identified as part of an in-
depth CEQA analysis, however even with extensive background data it may be difficult
to determine appropriate controls. Vegetation transitions can take years to occur and
are dependent on numerous factors. As such, the County may explore options to
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assure the ability to exercise adaptive management, enacting or changing any
limitations as necessary as program participation progresses. Water Transactions that
have been carried out under the program thus far include vegetation management
plans.

Protect
habitat
values and
species of
concern

VEGETATION

This Assessment identified 11 plant species under the California Rare Plant Ranks that
might be present in the project area, and thus may potentially be impacted by irrigation
cessation. These are not plants listed as rare or threatened under the Federal or State
Endangered Species Acts, but their status on the CRPR list means that they must be
considered under CEQA. The County can mandate that if there are suspected special
status plants present on specific ground involved in a full dryland (complete irrigation
cessation) water transaction, then surveys should be conducted before the transaction
is in place

WILDLIFE

This Assessment highlighted ten species because of their special-status designation
and/or high public interest value, as well as their potential to be affected by water
diversions. Of these species, the yellow warbler and the greater sage-grouse were
determined to have the potential of being affected by a change in irrigation regime.
Yellow warbler might be benefited by an improvement in riparian vegetation, but could
lose some habitat if willow decreases along ditches within the fields. Sage grouse could
be negatively impacted if there is a loss in moist grass vegetation, although they use a
mix of sagebrush, dry grass, and moist grass habitats. Detailed information about
grouse population extent and habitat use in the area is not known.

If the bistate population of greater sage grouse is officially listed with the proposed
critical habitat, then federal law would require an ESA Section 7 Consultation under
USFWS. Before any transactions are carried out, Reclamation will consult with the
U.S. Fish and Wildlife Service on potential effects to endangered or threatened species
and their critical habitat. Ideally, a programmatic-level ESA (section 7) consultation
would be completed to cover the entire Program and all necessary listed species/critical
habitat. Any water transactions would be subject to limitations imposed by the
Consultation. Landowners working cooperatively (such as within the AVMWC) or as
part of a County-led effort may develop a Habitat Conservation Plan (HCP), Safe
Harbor Agreement (SHA), or Natural Community Conservation Plan (NCCP) for the
greater sage grouse which would protect the bird while potentially providing more
flexibility in land and water management. Water transactions would be subject to the
requirements of the Plan.

FISHERIES

A timed release in storage water may lower water levels in small reservoirs or their
outflows to the point that it would have a detrimental impact on the fisheries in the
reservoirs. While normal irrigation may lower water levels to the same extent, there is
the potential that it would happen more often as part of a water lease. There may be
added incentive to do a complete fill and drawdown for multiple years or to abbreviate
the release timeline.

Limits may be placed on the timing of the storage releases, and/or the extent of
drawdown in reservoirs, and/or minimum flows in outflow creeks. The maximum
drawdown in Twin Lakes appears to maintain sufficient habitat for resident fish.
However, the impact of multiple years of maximum drawdown is unknown. The County
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might want to suggest that under a water transaction agreement full drawdown cannot
occur in consecutive dry years, and in every other consecutive dry year a certain
amount of the storage water right needs to remain in reservoir. Timing of the drawdown
for instream purposes could be limited to outside of the recreation season and critical
time periods for fish of concern. Such a storage water transaction could also be
coupled with a minimum flow agreement for the outflow stream. Since these limitations
on the amount and timing of water released are beyond limitations set by the Decree
rights and water law, they would need to be incorporated into the agreement in which
Mono County agrees to participation in the Water Transaction Program, or in
agreement between the water purchaser and seller.

Protect
Wetland
Values

Antelope and Bridgeport Valleys, as well as the Swauger Creek region, have extensive
areas identified as wetlands. Some are naturally occurring wetlands, while others are
irrigation-induced. Multiple layers of protection for wetlands currently exist at the
federal, state, and county levels. Additional information could be collected to provide a
better understanding of the extent of the impact of reduced irrigation on wetland
conditions. Currently, only portions of Bridgeport have a wetland delineation complete.
A more complete delineation should include 1) determination between irrigation-
induced and natural wetlands, 2) if the natural wetlands are dependent on irrigation,
and 3) identification of areas that may be significantly important to wildlife. As this
exercise would be quite burdensome to complete across all irrigated ground, it may be
more practical to require a site-specific wetland delineation only for properties
considering irrigation cessation for longer than three years. It is important to note that
irrigation cannot be required to maintain non-natural wetlands created by irrigation.

Protect
Groundwater
Resources

There are three potential concerns related to groundwater resources and a water
transactions program: 1) The leasing or selling of groundwater, 2) Exploitation of
groundwater as a substitute for surface water irrigation when water users enter into
water leases or sales, and 3) Reduced irrigation would decrease water recharge into
the deep aquifer.

It is not recommended to include groundwater in a water transactions program at this
time. This is due to limited and new regulation on California groundwater extraction, the
absence of groundwater in the Walker River Decree, and general concerns about the
transfer and depletion of groundwater resources. Mono County and the Program can
specifically state that groundwater is not eligible for transactions at this time, and
explicitly disallow the substitution of groundwater (or storage water) for direct diversion
surface water. This prohibition can be included in the County’s overall agreement to
participate in the program, as well as a non-rewatering clause in every lease or sale
agreement. Where necessary, participants can be required to provide records of past
groundwater use (pumping, diesel, or other records) and agree to monitoring of field
conditions, diversions, and pumping activity during the lease.

There is currently very limited information on aquifer interactions with irrigation water
and shallow groundwater. This Assessment does not have the information to comment
on any potential impacts on groundwater recharge.

Maintain
economic
stability for
both
individuals

PROPERTY TAX CHANGES

While changes to property taxes would vary depending on the specific of each
situation, this analysis suggests that a significant drop in tax income is not likely. There
are already specific policies in place to address zoning changes, requiring thorough
review and approval from the County. These policies should assure that changes in
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and
communities

land use, and thus related tax income, are within County guidelines with or without a
water transactions program. The County may wish to consider how to directly or
indirectly affect the pace and extent of permanent transactions to sell water rights
through agreement with NFWF or by altering county policies governing land and water
use. Through agreement with the Program the County could reserve their future right to
consider the amount of acreage permitted to permanently cease irrigation if it appears
to be having a detrimental impact on tax income. The scope of the CEQA analysis can
be set to cover the permanent sale of water rights only on a limited total acreage, or up
to a certain amount of lost tax income from properties involved in water sales.

RECREATIONAL ECONOMIC BENEFITS

It is generally believed that the majority of local water-related activities (e.g., fishing,
boating, camping/hiking) could benefit indirectly as a result of increased instream flow
associated with water transactions. One possible exception to the assumption that the
direction of impacts would generally be positive is related to recreational activities
occurring on small reservoirs. There is concern that water transactions could result in
decreased water levels in these reservoirs during the recreation season because of
releases for the benefit of Walker Lake. Limits may be placed on the timing of the
storage releases, and/or the extent of drawdown in reservoirs as part of a water
transaction. These limits could be arranged either through the initial agreement
between the County and the Program, and/or per agreement between the water
purchaser and irrigator. The easiest approach to assure that the reservoir recreation
facilities are not impacted by a water lease or sale is to only allow the drawdown after
the height of the recreation season.

Protect
Cultural
Resources

This Assessment did not include identification of cultural resources. No significant
impacts would be expected as the program would simply keep water instream, but this
Assessment did not explicitly consider these impacts. Mono County has policies in
place to identify and protect cultural resources.

Protect other
water users
from injury

California water law and the Walker River Decree both provide protection to other water
users from injury caused by other’s water transactions. There are four aspects to
changes in irrigation that often cause concern to neighbors that may not be considered
legal injury. These are 1) delivery of other’s irrigation water on a shared ditch, 2)
maintenance costs on a shared ditch system, 3) noxious weed control, and 4) dust
management and air quality.

The County can include in the agreement to participate that carry water is a point of
concern and needs to be considered when structuring transactions. There are various
ways transactions can be structured to protect other users on a shared ditch system,
depending on the individual transactions.

Lease agreements could include requirements that all normal shared costs would
continue to be paid. For this to be successful, payment rates for the leases would have
to be sufficient to cover these costs without resulting in a monetary loss for the lessor.
Mono County could include such a requirement in the overall agreement to participate
in the Program.

The County may mandate that water transaction agreements include a requirement that
landowners maintain weed control within a set distance from neighboring properties
and develop a plan for dust management. The County may wish to establish a weed
control program with the Program under a joint MOU, to avoid any adverse impacts
from cessation of irrigation. The County could also enact land use regulations
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specifically surrounding properties engaged in water leasing or sales. There are
existing programs to help with weed and dust management, and current water
transactions under the Program include a vegetation management component.

Transferring
water across

Transferring water out of basin or across state lines is a controversial practice. While
leaving natural flow instream is not the typical “water exportation” project, similar
concerns surround the instream transfers because water that was previously permitted
for irrigation in Mono County would now be permanently dedicated for instream use in
Nevada and would no longer be available for any out-of-stream use in Mono County.
Out-of-basin extractive transfers currently require permits from the Mono County
Planning Commission. The County could consider permanent transfers under the
Walker Basin program under the same rules and requirements. Another option is to set

state lines. a limit for the amount of water that could be permanently dedicated to instream uses in
Nevada. This limit could be set under a few different approaches: 1) Beneficial instream
flow targets for the East and West Walker systems, as determined by further analysis of
instream habitat conditions; or 2) A percentage of the amount of water targeted for
increased flow into Walker Lake, currently under development by NFWF. This
percentage could be based on California’s percentage of irrigated acreage within the
Basin, or California’s percentage of consumptive use of water within the Basin.

Conflict with | There is no expected conflict with any existing conservation plans. All such plans take

existing precedence over a water transaction, and land on which such irrigation changes are not

conservation | compatible with existing plans would not be eligible for the program. All applicants

plans should be made aware of this limitation early in the process.

It is equally important to highlight that many of Mono County’s objectives could be positively
addressed through participation in the program. There are aspects of the program that could
deliver clear benefits to the County. Outdoor recreation and the fisheries found in the East and
West Walker systems are a critical part of the identity and economy of the region. Mono County
policies recognize the value of these resources, and specifically support efforts to regulate
instream flows, support riverine and riparian habitats, and increase wild trout populations.
Although a complete stream habitat assessment was not within the scope of this effort, it is
evident that habitat is limited by low flows in many stream reaches. Leaving irrigation water
instream, especially throughout the season or in late season, would clearly improve habitat
conditions and connectivity. Anecdotal evidence suggests that Slinkard, Mill, Swauger, ByDay,
Summers, Robinson, and Buckeye Creeks all run critically low in many years. While the water

transaction scenarios are not expected to affect these existing populations of Lahontan cutthroat
trout in the near term; however, restoring flow and connectivity is the first step towards
expanding the population in the future. Additionally, non-native brown and rainbow trout do exist
in the river reaches that flow through Antelope and Bridgeport Valleys and would benefit from
increased early and late season flows.

Outstanding points related to the overall feasibility of a water transactions program in
the Mono County portion of the Walker Basin

1. Settling on a reasonable estimate of water savings in different locations for individual
transactions. The accepted methodology in Nevada and elsewhere is to use the Net
Irrigation Water Requirement, essentially evapotranspiration minus precipitation. Ecosystem
Economics developed a model to account for shallow groundwater contribution to
consumptive use. Itis important to stress that the model results in estimates based on
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incomplete information. Without a detailed picture of flow regimes and groundwater
dynamics many assumptions were made. Throughout the process the most conservative
assumptions were used. The true consumptive use savings are likely somewhere between
NIWR and the model results, depending on location and time of season. Refer to Table 19,
Section 3.7

2. The time, effort, and expense required to move a water right change through the Decree
Court. The Decree Court has jurisdiction over all water right changes, and will likely involve
the California Water Board and the Nevada State Engineer. As such, the recommendation is
that water leasing and sales are done on a larger scale cooperative or programmatic
manner. In addition, the regulatory requirements related to CEQA and the ESA should be
met in a programmatic fashion, approving the transaction program in California as a whole
instead of by individual lease or sale.

3. Addressing concerns about reduced irrigation on greater sage-grouse habitat. The entire
area of interest for this study is proposed critical habitat for the greater sage-grouse. Sage-
grouse require a mosaic of habitat, including large expanses of sage brush and wet
meadows. They are known to use irrigated areas adjacent to sagebrush habitats. Thus, a
water transaction scenario that suspends all water delivery to irrigated areas or wet
meadows may reduce the availability and/or quality of nesting, brood-rearing, and summer
foraging habitats. However, since sagebrush habitat is currently mapped on less than 20%
of the land in both Bridgeport and Antelope Valleys, and the meadow vegetation types take
up most of the remaining area, an increase in sagebrush habitat would likely increase the
amount of area where a combination of both habitat types are available, potentially
benefiting the greater sage-grouse. Additionally, maintaining instream flows is intended to
benefit another listed species, the Lahontan cutthroat trout. It is unclear how USFWS might
balance the needs in an ESA consultation for the Water Transactions Program. Certain
irrigation changes can certainly be made in most locations without detriment to the sage-
grouse. It is recommended that a more detailed assessment of sage-grouse distribution and
habitat use throughout the area of interest take place as a precursor to water transactions.

NEXT STEPS

The intent of this Assessment is to provide Mono County RCD with objective information to
assist in the County’s decision regarding participation in the water transactions component of
the Walker Basin Restoration Program. This Assessment is only one contribution to the
County’s decision making process. At this point Mono County may

e conduct further research to fill the “information gaps” identified in this Assessment,
and/or

o move forward with one year trial transactions to gain a better understanding of the
process and potential impacts, to help inform CEQA, and/or

o move forward with a CEQA analysis, or

e end or pause consideration of participation in the Walker Basin Water Transactions
Program
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Summarized below are information gaps identified though this analysis. It is not suggested that
all or any of this additional information is needed to move forward with a Water Transactions
Program.

Complete water budgets based on real flow measurements for both Bridgeport and
Antelope Valleys, including diversion and return flow timing, location, and volume.

Shallow groundwater elevations, movement, and interactions in both Bridgeport and
Antelope Valleys.

Irrigation effects on deep groundwater recharge.

Detailed accounting of East Walker River flow and tributaries on the Bridgeport Valley
floor, including diversions and the acreage they serve.

Diversion regulation data from the Federal Water Master for both Valleys.
Site-specific rare and endangered plant surveys.

Sage grouse population, presence, and seasonal habitat usage.

Seasonal fish presence and habitat surveys, including flow-habitat relationships.
Water quality conditions.

Decree Court / State Water Board determinations related to transactions, including
storage refill, injury, and consumptive use water savings.

Methods for protecting instream flows into Nevada and through to Walker Lake.

In addition to scientific data, unknowns remain about the actual transaction process. As is often
the case in legal questions, the outcome is unsure until tested and considered by the legal or
regulatory agencies. Outstanding topics include:

Undetermined ESA restrictions

Ability to exercise storage refill rights after release of storage water for beneficial
instream use.

Instream protection of leased water into Nevada under both simple forbearance
agreements and legal instream dedications.

The timeline and process that the Federal Decree Court will require for legal instream
dedications.

Federal Decree Court involvement in forbearance agreements without a California legal
instream dedication.

Legal and physical restraints related to passing leased water through Bridgeport
Reservoir and the main stem West Walker River past the Topaz Reservoir diversion.
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The best way to understand the process and impacts of transactions is to actually carry them
out on the ground. Trial Transactions in the project area would serve to inform the process,
provide monitoring sites, and be an overall test to gauge how realistic different transactions
might be. One year Trial Transactions might be exempt from CEQA with approval from the
California Water Resources Control Board, and could occur parallel with a CEQA analysis to
continue consideration of potential program participation. The ability to carry out trial
transactions would primarily be driven by private landowner interest. It would be ideal to
implement both a storage right lease and direct surface diversion Decree right lease on each of
the East and West Walker systems. However, either transaction type in either location, or only
one trial transaction, would be an invaluable process.

Water transactions under the Walker Basin Restoration Program (Program) are federally funded
and, therefore, must comply with the ESA. The Bureau of Reclamation (Reclamation)
administers the funds that would be expended on California’s Walker Basin water transactions.
Before any such transactions are carried out, Reclamation will consult with the U.S. Fish and
Wildlife Service on potential effects to endangered or threatened species and their critical
habitat. |deally, a programmatic-level ESA (section 7) consultation would be completed to cover
the entire Program and all necessary listed species/critical habitat. However, there is value in
differentiating between temporary leasing and permanent acquisition of water rights, as potential
impacts on listed species and critical habitat may vary greatly depending on time frame. As
information gaps related to critical habitat remain, it may be best to complete an initial ESA
consultation on the first few leases — such as Trial Transactions - individually. At the point trial
transactions would occur the County would not yet have determined if there was interest in full
program participation or what the structure and limitations to that program might be. A program-
wide consultation would not be reasonable at that stage. Experience and information learned
from the initial transactions may help inform the program-wide consultation if and when the
County moves forward.

A CEQA impacts analysis must be carried out by Mono County before water transactions,
beyond pilot projects, can commence in California. While there is significant information
available towards an environmental impacts analysis, depending on the scope of the overall
program there may be interest in further research to fill the information gaps described earlier.
However, the County could select to move forward with CEQA, adjusting the project scope so
the analysis will fall within the bounds of existing information. As noted throughout this
Assessment, impacts from permanent water transfers and irrigation management changes may
be magnitudes greater than from temporary transfers. Most if not all impacts from temporary
leases could likely be reversed by a return to full irrigation. Mono County might consider scaling
the initial program to include only temporary water leasing and conduct a CEQA analysis based
upon that limited scope. Permanent water right acquisitions could be omitted from the program
and CEQA analysis at this point. Alternately, a tiered CEQA approach could include permanent
acquisitions, with the analysis identifying information gaps, if any, that would need to be
addressed. If gaps for permanent acquisitions are identified the complete analysis of permanent
acquisition could be completed at a later date tiering of the initial CEQA document. Temporary
water transfers (such as a trial transaction) are expected to be exempt from the CEQA process,
provided the Water Resources Control Board is notified. Therefore trial transactions can move
forward before or in conjunction with a CEQA analysis on the overall Program if the appropriate
parties agree.
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1 INTRODUCTION

1.1 Purpose

This report was prepared for the Resource Conservation District (RCD) of Mono County. The RCD is
spearheading an effort to conduct an analysis of the feasibility of water transactions in the California
portion of the Walker Basin. The primary goal was to provide the RCD with objective information to
assist in the County’s discussion surrounding potential participation in the water transactions
component of the Walker Basin Restoration Program. The intent is that a water transactions program
within the California portion of the Walker River Basin would complement the ongoing water leasing
and sales efforts in Nevada currently led by the National Fish and Wildlife Foundation (NFWF).
Legislation that created the Walker Lake restoration program specifically restricted program funds from
being used to lease water appurtenant to land in the California portions of the Walker Basin without
Mono County’s consent. In 2012 NFWF and Mono County signed a Memorandum of Understanding to
move forward with exploration of expanding the water transaction program into California. This report is
a result of the RCD effort to collect information to inform the County as they consider steps towards
implementation of a transaction program.

The analysis of impacts is driven by a set of three theoretical objectives for water transactions in Mono
County:

Objective 1: Provide water to the state line, with the understanding that the water is then
intended for delivery to Walker Lake.

The driving force behind the analysis of the impacts of water transactions is the Walker Basin
Restoration Program, which is working to improve flows to Walker Lake and promote sustainable land
and water management in the Walker Basin. While it is understood that the Program would lease or
purchase water for delivery to Walker Lake, the scope of this assessment is limited to within the
California portion of the Walker Basin, and only considers delivery of any leased or sold water to the
California border. In the case of Bridgeport and Antelope Valley, it is likely that in order to qualify for
water leasing or sale landowners would need to offer water that would otherwise have been consumed
in the Valleys. Analysis of the impacts of potential water transactions will therefore generally rely on
analysis of how changes in the timing and amount of water diverted to and used on irrigated fields
affect the evapotranspiration of water from these fields.

Objective 2: Improve productivity for fish and wildlife in area waterways.

At present, the storage and release of reservoir water and the diversion and return of stream flow for
irrigation water are actions that subtract water from area creeks and streams (at diversions) and adds
water to area creeks and streams (at points of return flow). Reduced flows in streams may be a limiting
factor for the survival, health, and productivity of fish and wildlife. To the extent that water transactions
move water through these valleys in the form of additional stream flow at times when low flows are a
limiting factor, then water transactions would improve instream hydrological conditions with resulting
improvements in passage, connectivity and habitat for aquatic species, particularly fish.

Objective 3: Improve, or minimize impacts on, pasture and crop productivity.
Providing water for Objectives 1 and 2 will mean changes to on-site water use and management.

Ideally, the changes in water use and/or water management would be consistent with increasing
productivity. If not, then any decrease in productivity and reduction in financial returns to livestock and
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cropping would need to be more than compensated for by payments received by producers for entering
into water transactions.

1.2 Approach

The team approached the analysis through a series of interrelated tasks.

Task 1. Determine and map current water use throughout the Walker Basin within Mono County.
Develop a map of land use, irrigated fields, diversion points, delivery, and drainage ditches.
Identify Hydrologic Response Units related to primary diversions to use in the development of
Water Balance Models for each Valley.

Task 2. Water Flow and consumptive use analysis. Develop a model of historic flows and diversions
to estimate instream flows under different irrigation scenarios. Collaborate with the Desert
Research Institute to determine evapotranspiration patterns in select wet, dry, and normal
years across the area of interest, as well as develop a basic picture of groundwater patterns
across the area of interest. Determine Net Irrigation Water Requirements. Develop basic
water balance models to parse out the contribution of shallow groundwater to
evapotranspiration. Estimate potential water savings under different water transaction
scenarios.

Task 3. Determine potential impacts on agricultural productivity and habitat conditions. Estimate the
changes in pasture and alfalfa production across the area of interest under different water
transaction scenarios. ldentify species of interest within the project area and consider the
impact of different water transaction scenarios on key habitats.

Task 4. Determine potential economic impacts to both individual landowners and the community.
Consider changes in agricultural productivity, agricultural operational costs, and land values.
Consider larger scale impacts to the local agricultural community, as well as recreation and
tourism industries.

Task 5. Identify options to minimize and mitigate for impacts of concern. This includes creative
approaches to water transactions; other adaptations to land; livestock and crop management;
and identification of applicable sources of technical and financial support

Task 6. Complete an alternatives analysis to determine the most viable options for water transactions.
Identify thresholds of spatial extent, timeframes, and geographic locations to limit negative
impacts of the program on community or habitat interests.

Task 7. Determine the legal and procedural approaches related to implementation of a water
transactions program. Consider California water law, Nevada water law, and the Walker
River Decree to identify various pathways to complete different transaction types. Identify
potential obstructions to water transactions, and opportunities to overcome those
obstructions. Identify other state or federal regulatory requirements that may apply.

1.3 Water Transaction Options and Irrigation Scenarios

As described in Sections 2 and 3, the geographic scope of this study covers all irrigated ground in the
Mono County portion of the Walker Basin, as well as waterways that may be affected by transactions.
For purposes of the quantitative models used, the scope was limited to the Antelope and Bridgeport
Valley floors. Antelope Valley was divided into “Hydrologic Response Units” based on what ground
receives irrigation from which diversion point (See Figure 2-7). Hydrologic Response Units is an
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approach commonly used by the Desert Research Institute to define study areas based on irrigation
delivery. Ecosystem Economics, the Desert Research Institute, and local water users together
determined the boundaries of the Hydrologic Response Units.

After hydrologic analysis and conversation with community members, the Team selected five water
transaction scenarios on which to focus further study. The scenarios were selected based on potential
for quantifiable water savings and expressed irrigator interests. The selected transaction scenarios are
not the only ones that might apply to the Mono County portion of the Walker Basin, but were modeled
by the Team to quantify water savings, agricultural productivity changes, habitat impacts, economic
considerations and legal and procedural pathways.

The water transaction scenarios chosen were:

1. Full season dryland.
No irrigation on specific acreage for the entire season.

2. Partial year — Early season fallowing.
No irrigation before June 1. Ground receives normal irrigation after June 1.

3. Partial year — Late season fallowing.
Ground receives normal irrigation until July 1. No irrigation after July 1.

4. Reduced irrigation throughout the season.
The intent behind this transaction approach is to approximate deficit irrigation—where only the
minimum water needed is applied. As this is very site-specific management, it was difficult to
model for water savings and production impacts with the given information. Instead, the team
looked at irrigating during a normal or wet year, but using only as much water as was normally
available in a dry year.

5. Release of storage water for instream flows.
Release storage water for instream flows. While there is potential for storage releases at any
time needed, the Team considered the most straightforward approach—releasing water just
after the end of the irrigation season.

For each of transaction scenarios the Team considered:

e Geographic location - Bridgeport Valley or Antelope Valley Hydrologic Response Unit (HRU).
e Type of land use - including pasture, alfalfa, crop, or non-agricultural.

e Spatial extent of the transaction - including 100%, 50%, or 20% of ground within the model.
e Time frame of the transaction - including 1 year, 5 year, or permanent agreements.

o Water year type - identified as dry, normal, or wet. For modeling purposes 2002 is used as the
sample dry year; 2010 as the sample normal year; and 2005 as the sample wet year. This
selection was made because of overall availability of evapotranspiration, flow, and diversion
data was best for these recent years.

Not all of these situations were explicitly modeled for every Task, as they were dependent on
information available; however, all situations were considered in the overall analysis.
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1.4 Overview of Geographic Area

The Walker River Basin drains from the Sierra Nevada range in California south of Lake Tahoe to the
terminal Walker Lake in the Great Basin area of Nevada. The East and West Walker Rivers and their
tributaries are the headwaters of the basin in northern Mono County, California (Figure 1-1). The West
Walker River flows northeast from the Sierras through the Antelope Valley and past the Topaz Lake
reservoir, and into Nevada. The East Walker River flows from its headwaters northeast through
Bridgeport Valley and into Bridgeport Reservoir. The outflow from Bridgeport Reservoir passes through
a small canyon and into Nevada. The two forks join to form the Walker River just before the town of
Yerington, in Lyon County, Nevada.

The area of interest for this project includes all irrigated areas within the California portion of the Walker
Lake Basin. This is not only the Bridgeport and Antelope Valley floors, but also surrounding meadows
such as Little Antelope Valley, Huntoon Valley, Sinnamon Meadows, and Upper and Lower Summers
Meadows. However, the spatial extent and variation of agricultural ground made it difficult to apply
quantitative models to all areas. Therefore, the spatial scope of the models included only Antelope and
Bridgeport Valley floors. This does not in any way signify that the other surrounding meadows are more
or less suitable for water transactions to occur.

Antelope and Bridgeport Valleys are two meadow valleys that occur in California along the western and
eastern forks of the Walker River. In these areas, as well as smaller surrounding meadows, rich soils
and ample water provided from the high mountains to the east have supported agricultural production
for over 150 years. The climate in Antelope and Bridgeport Valleys is humid continental, in that most of
the precipitation occurs during long cold winters. Temperatures are moderate—commonly 60-70°F in
the summer, and 20-30°F in the winter. Located in the rain shadow of the Sierra Nevada crest, both
Antelope and Bridgeport Valleys receive the overwhelming majority of their water as runoff that
descends from the adjacent mountains. Annual precipitation within the valleys averages 8-12 inches,
while precipitation in the headwater reaches of range from 35-40 inches. Brief summer monsoon
rainstorms can occur, but the majority (roughly 75%) of precipitation falls from October through April.
Snowmelt in the upper watershed and associated run off remain high from May through July,
depending on the water-year. Because both valleys are in the rain shadow of the Sierra Nevada, direct
precipitation is a far less critical hydrologic input than surface flows from upstream and subsurface
groundwater inputs. The bottoms of both valleys can be considered impermeable (Carroll and Pohl
2013) so that subsurface recharge comes from the valley sides, and primarily from the western slopes.
Elevations of the contributing areas range from 10,007 feet for Antelope Valley; elevations for the valley
itself range from 5,000-5,800 feet. Bridgeport Valley is a little higher, at 6,450—-6,750 feet, and with a
contributing area that reaches 12,303 feet along the Sierra Crest.

Private land in the area of interest is almost exclusively used for agriculture, most of it irrigated. In
Antelope Valley, the majority of the ground is cattle pasture, with alfalfa as the second most common
land use. There are also hay and row crops. Little Antelope Valley is currently grazing pasture.
Bridgeport Valley and surrounding meadows are exclusively used as pasture.

In addition to agriculture, recreational tourism is of great importance to the area. Tourists visiting sites in
the Sierra Nevada, as well as areas of historical interest, often stay in the area. Both the East Walker
and West Walker rivers are considered world-class trout streams, with miles of the West Walker
designated as a Wild and Scenic River.
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Figure 1-1. East and West Walker Rivers Drain Bridgeport and Walker Valleys, Located
on the Eastern Side of the Sierra Nevada
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2 WATER USE
Please see Appendix A for a detailed discussion of the approach, data, and analysis used.

2.1 Background, Overview and Rationale

As outlined in the Introduction, there are three cascading objectives that could result from water
transactions in Bridgeport and Antelope Valleys. Each of these outcomes results from the changes to
water use and/or water management that are incentivized by particular types of water transactions. A
change in water use and/or water management likely will change the hydrology of the fields and
streams, which in turn would affect both stream and field ecology and species. Subsequently, these
changes may have financial, social, and/or economic impacts on residents, producers, and tourists in
the Valleys. The analysis of outcomes is driven by a set of three potential objectives for water
transactions in Mono County:

Objective 1: Provide water to the state line for delivery to Walker Lake.
Objective 2: Improve productivity for fish and wildlife in area waterways.
Objective 3: Improve, or minimize, impacts on pasture and crop productivity.

In order to assess the impacts of water transactions in terms of these three objectives, a series of
hydrologic, ecologic and economic questions need to be analyzed. The primary goal of this Section is
simply to understand how potential water transactions that meet Objective 1 would alter the pattern of
water use and management in the two valleys.

Generally speaking, water transactions may change:

The amount of storage water assigned for diversion and use in irrigation;
The point at which water is diverted from the stream to the field;

The source that is used (i.e., switching from surface water to groundwater);
The efficiency with which water is diverted and conveyed to the field;

The efficiency with which water is used on the field;

The amount of ground that is irrigated; and/or

The proportion of the season that fields are irrigated.

Noakowbd=

Any of these approaches has the potential to improve instream conditions in the two valleys and fulfill
Objective 2. Without being conclusive at this stage, it would be reasonable to hypothesize that only
Approaches 1, 6 and 7 would qualify as means to reduce consumptive use in irrigation, thereby
providing savings that could potentially be carried through to Walker Lake, and fulfilling Objective 1.

Changes to the timing and location of storage releases and diversions are likely to pass water by
diversions and on downstream, resulting in raised stream flow in downstream reaches. Reducing
diversions and the use of irrigation water may then impact crop evapotranspiration as well as the
infiltration of excess water into the water table. Changes to infiltration will affect groundwater levels,
which in turn may also affect the ability of plants to access the water table for the purposes of
transpiration and growth. Changes to groundwater levels and the extent to which plants draw from
groundwater for transpiration will then affect the rate and amount of water that moves through the
subsurface geology of the valleys and back to the streams. So, changes in water use and/or water
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management likely will also affect stream flow below diversions where the water would have returned to
the streams, but for the water transaction.

The relationship between surface water, plants, and the groundwater system are complex. Typically,
they can be addressed conceptually, and numerically. For example, for the Walker River below Topaz
and Bridgeport and down to the US Geological Survey (USGS) gage at Wabuska, scientists at the
University of Nevada Reno and the Desert Research Institute have developed combined surface water
distribution and groundwater models that provide numerical analysis of potential water transactions
(Boyle et al. 2009, 2013; Minor et al. 2009). In the Lower Walker River below the Wabuska gage, the
USGS has prepared a groundwater model (since surface water distribution is straightforward) to
simulate stream flow through to Walker Lake (Allander et al. Forthcoming).

These modeling efforts have taken years and millions of dollars; however, these studies and models
have involved only minimal efforts to characterize and describe the headwater valleys in California. In
this study, therefore, such precision cannot realistically be attained. Rather, this Task represents an
initial attempt to gather relevant information and examine how it can be deployed to create a simple
water balance model that will describe how water moves through the system and how water
transactions may alter the status quo.

In this effort Ecosystem Economics was fortunate enough to benefit from parallel efforts at data
collection and analysis made by researchers from the Desert Research Institute. In particular, the Team
relied considerably on the following work:

e Tim Minor worked with the RCD members and Ecosystem Economics to digitize relevant
features from Bridgeport and Antelope Valley, including but not limited to points of diversion and
irrigated fields, grouped into “hydrologic response units”;

e Tim Minor and Justin Huntington developed and processed information on meteorological
conditions and Landsat images to provide spatial information on evapotranspiration; and

e Greg Pohll and Rosemary Carroll carried out a preliminary assessment of recharge in the two
valleys (Carroll and Pohll 2013).

While much of their information is integrated into this report, all errors and omissions in the report below
remain the property of the report authors.

2.2 Water Rights

Water use in the Walker Basin comes from both surface water and groundwater. Surface water rights
comprise the majority of water rights in Antelope and Bridgeport Valleys and are primarily made of up
appropriative rights adjudicated by a federal court decree. There is also groundwater use in Antelope
Valley, largely used to supplement decreed surface water rights.

2.2.1 Decree Rights

The oldest water rights in the Walker River system are for the direct diversion of the natural flows
(including return flows) of the Walker River and its tributaries as set forth in Decree C-125, the federal
Walker River Decree. Issued initially in 1919 as Decree 731, and then re-adjudicated by the federal
District Court in 1936, Decree C-125 was issued in final amended form in 1940. See Figure 2-3 for an
accumulation summary of priority dates.

Under the decree, Antelope Valley rights were generally granted 0.016 cubic feet per second (cfs) per
acre and an irrigation season of 245 day (March 1 to October 31). Bridgeport Valley rights were also
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generally granted 0.016 cfs per acre; however, the irrigation season is only 199 days (March 1 to
September 15). Total decreed irrigation water rights in California under the C-125 decree are 41,811
acres, of which 23,669 acres on the East Walker drainage and 18,142 on the West Walker drainage. A
portion of these rights is found outside Antelope and Bridgeport Valleys proper, but the vast majority is
in these valleys (see Figure 2-1and Figure 2-2). The Tables that follow provide current information as
provided by Historical Mapping Service and DRI on the quantities of water rights within and outside the

valleys.

Table 2-1. C-125 Decree Water Rights in Antelope Valley

Maximum
) Diversion Annual
Ditch Acres Rate (cfs) Diversion
(AF)

Alkali 428 6.72 3,266
Big Slough 9,928 154.80 75,225
Carney 1,112 17.41 8,461
Hardy 210 3.36 1,633
Harney 426 6.64 3,227
Little Antelope 456 7.19 3,496
Main 360 5.61 2,727
Powell 159 2.54 1,234
Ricky 463 7.30 3,547
Swauger 2,183 34.03 16,537
West Goodnough 343 5.47 2,656
Totals 16,067 251.07 122,009

Notes: The maximum diversion based on diversion for all 245 days of the irrigation season

Table 2-2. C-125 Decree Water Rights from West Walker Upstream from Antelope Valley

Di .
Claim Name Acres version Notes
Rate (cfs)
219 Junction Range 1,150 18.40 between Junction Creek and Little Walker River; 12 miles above
Antelope Valley
295 Adams, R & V 40 0.64 near confluence of Little Walker and West Walker; 11 miles
above Antelope Valley
200 USFS/Tholke, R 485 276 off Wolf Crée'k'(14 miles above Antelope Valley) and west
Walker in vicinity of Poore Lake
195 Dressler, M 80 18 from Hot Creek, trib to the Little Walker; 14 miles above
Antelope valley
193 Cal F&G 320 5.12 up Mill Creek; likely forfeited/abandoned due to non-use
Totals 2,075 33.20
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Table 2-3. C-125 Decree Rights in the East Walker Drainage

Maximum

] Diversion Annual
Claim No. Acres Rate (cfs) Diversion

(AF)

174 971.0 15.53 6,130
175 1,855.5 29.76 11,747
176 468.0 7.49 2,956
177 280.0 4.48 1,768
178 540.0 8.64 3,410
179 1,875.0 30 11,841
180 1,544.0 24.71 9,753
181 1,540.0 24.64 9,726
182 290.0 4.64 1,831
183 240.0 3.84 1,516
185 80.0 1.28 505
190 3,660.0 58.56 23,115
194 3,530.0 56.48 22,294
199 1,870.0 26.72 10,547
204 800.0 12.8 5,052
206 640.0 10.24 4,042
207 160.0 2.56 1,010
208 480.0 7.68 3,031
209 375.0 6 2,368
210 1,680.0 27.08 10,689
213 100.0 1.6 632
214 40.0 0.64 253
216 100.0 1.6 632
217 100.0 1.6 632
218 130.0 2.08 821
223B 160.0 2.56 1,010
233 160.0 2.56 1,010
Total 23,668.5 375.77 148,323
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Figure 2-1. Map of West Walker River C-125 Decree Water Rights by Claim
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Figure 2-2. Map of East Walker River C-125 Decree Water Rights by Claim
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Since Walker Basin water rights are governed by the doctrine of prior appropriation, the priority date of
a water right (typically the date first put to beneficial use) is very important. The older the water right,
the more senior that right is. In the event the river does not yield enough water to satisfy the demand of
all water rights (nearly every year in the Walker Basin, to some extent), the most junior water right is cut
off first, then the next most junior, and so on until there is no shortage.

Between Antelope and Bridgeport Valleys, there are 45 different priority dates ranging from 1860 to
1925. The priority dates in each valley, along with their corresponding acreage, diversion rate and
maximum annual diversion are presented in Appendix A.

To visualize the relative priority of water rights in different valleys or reaches, it is helpful to plot
"accumulation" curves. With the priority date on the x-axis and the most senior date nearest the origin,
the cumulative percentage (the percent of the total volume of rights for that priority date and more
senior dates) is plotted for each priority date. The curve increases on the y-axis until it reaches 100%.

Figure 2-3 below shows these accumulation curves for Bridgeport Valley, Antelope Valley, and the
remaining downstream decree rights in Nevada. This figure shows that the California decree rights are
substantially more senior than the Nevada decree rights. The accumulation curve for both valleys
increases rapidly. Over 60% of the California decree rights have an 1864 or more senior priority date
whereas the corresponding figure for Nevada rights is just 12%. The implication of this finding is that
the California rights are far more reliable on average (as explored further below) and therefore might be
considered higher value, all other things equal.

Figure 2-3. Walker River Decree Rights Seniority Accumulation Chart
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The Federal Water Master (FWM), also known as the Chief Deputy Water Commissioner of the U.S.
Board of Water Commissioners, is appointed by the federal decree court and administers the delivery
of water to authorized points of diversion on the Walker River. In Antelope, Smith and Mason Valleys,
the FWM office receives orders for water, and determines the priority dates which can be served by the
water available. If, for example, the priority date being served in Antelope Valley is 1864, then that
means only decree rights with an 1864 priority date and earlier (more senior) can divert water, and any
right with an 1865 priority date or later (more junior) may not divert. There are no provisions under the
current FWM to allow partial diversion for the most immediate junior right (1865 in the example above).
The FWM does not have gages in Bridgeport Valley and generally relies on the cattle operators in the
valley to work among themselves in times of water shortage.

FWM regulation data for Antelope Valley (1985-2011) are publicly available as evidentiary materials on
the first Nevada transfer of water rights by NFWF in front of the Nevada State Engineer under
Application No. 80700. These data were compiled and applied to the C-125 water rights information for
Antelope Valley, presented above. The volume of water in priority each year as well as its percentage
of the maximum face value is presented in Figure 2-4. The FWM does not provide regulation data for
Bridgeport Valley, although the East Walker regulation data would likely be a good indicator of
reliability. The Antelope Valley figure; however, provides a sufficient indication of the annual variation in
reliability of the California water rights. The principal message is that even senior decree rights are
subject to considerable variability in their water supply, even if on average they receive more water than
junior rights. In this regard it is worth mentioning that the junior Nevada rights (1874 priority date and
junior) have access to supplemental storage water from Bridgeport Reservoir and Topaz Lake. This
supplemental supply tends to even out somewhat the variability in supply and the apparent mismatch in
seniority between Nevada and California rights. Nevertheless, as storage rights are separable from
decree rights for the purposes of water transactions it remains the case that the California decree rights
will have a competitive advantage purely in terms of reliability.

Figure 2-4. Antelope Valley Water Reliability by Year in Volume and Percentage of Face Value
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In Antelope Valley, a vast majority (over 90%) of the surface water rights are held in the name of the
Antelope Valley Mutual Water Company (AVMWC) and a minority are privately held. Many, if not all of
the owners of privately held rights also have shares in the Antelope Valley Mutual Water Company. Six
of the twelve ditches (including the largest, Big Slough) serve both private and AVMWC patrons.
Antelope Valley Mutual Water Company patrons own shares that entitle them to a fraction of a cfs per
share on any given day of the irrigation season, based on the priority date being served (as set by the
FWM). The fractions of cfs per share are listed in the AVMWC “share sheet.” Private rights, however,
are only served based on the specific priority dates and cfs for their decree rights — for each priority
date they are being served or they are not, there is no fractional arrangement.

In Bridgeport Valley, all the surface water rights are private and there is nothing similar to the AVMWC.
Based on interviews, it was determined that the Bridgeport irrigators tend to rotate their use, with more
days on for the more senior users and fewer days on for the more junior users. The FWM sets the
priority dates being served for downstream users in Nevada based on what is flowing out of Bridgeport
Valley, and based on interviews appears to not need to actively enforce the decree in Bridgeport Valley.
The FWM historically set the priorities served in Bridgeport Valley and measured deliveries, but
measurement devices were removed sometime in the 1960s-70s.

2.2.2 Storage Rights

Many agricultural communities in the American West have stored irrigation water available so as not to
rely solely on the availability of natural surface flow during the irrigation season. In contrast to Mason
and Smith Valley, located downstream from Mono County in the Walker Basin, Antelope and Bridgeport
Valleys have, in comparison, very little storage water. The volumes, locations, and priority dates for
these limited storage resources are presented in Table 2-4 and Table 2-5. In the case of Lobdell Lake,
the storage right is specified as a diversion rate with no reported storage capacity. Actual capacity is
reported as 640 acre-feet (AF).

Table 2-4. Antelope Valley Storage Rights

. Decreed L. .
Reservoir Name Water Source Right Priority Place of Use Claim No.
Lobdell Lake Deep Creek 6 cfs 1864 S. Smith Valley 172

Black Reservoir = Black Creek 350 AF 1907 Sonora Junction 220
Poore Lake Poore Creek 1200 AF 1901 Antelope Valley 201-203

Table 2-5. Bridgeport Valley Storage Rights

. Priority Decreed Storage  Refill Right | Refill Priorit
Reservoir Name Water Source Datey Right (AF) & ( AF)g Date v
Green Lakes Green Creek 1895 400
Lower Twin Lake Robinson Creek 1888 4,050 4,050 1905
Upper Twin Lake Robinson Creek 1905 2,050 2,050 1906

2.2.3 Groundwater

No groundwater permits or certificates were located, due to how the State of California deals with
groundwater. Based on interviews with Antelope Valley irrigators, there are some irrigators who use
groundwater to supplement their decree rights. Details and estimates from the interviews are presented
in the next Section under water use.
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2.3 Irrigated Lands and Hydrologic Response Units (HRU’s)

To assess spatial variability of water use, agricultural practices and specifically evapotranspiration (ET)
within Antelope Valley, Hydrologic Response Units were defined based on the fields served with
surface water via the major points of diversions and ditches. Tim Minor at DRI delineated irrigated fields
through interpretation of aerial photos and interviews with Antelope Valley irrigators. The HRU
boundaries were also determined based on interviews with Antelope Valley irrigators and personnel of
Antelope Valley Mutual Water Company, which serves most of the irrigators in Antelope Valley. The
points of diversion are displayed in Figure 2-5; delivery ditches in Figure 2-6; and resulting HRU
boundaries in Figure 2-7. Minor then calculated the corresponding acreage of each field using GIS and
summed these by HRU (Table 2-6). Over 65% of the irrigated acreage in Antelope Valley is associated
with a single HRU, the Big Slough. According to information gathered from landowners somewhat less
than one-third of the acreage uses groundwater to supplement surface water. The irrigated acreage
derived from the field mapping is very close to the acres derived from the Antelope Valley Mutual Water
Company's "share sheet" (Table 2-7) and the acres derived from the C-125 decree (Table 2.8). As the
crop type for each field was also assigned in the GIS, Table 2.8 provides the totals for each crop by
HRU.
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Figure 2-5. Map of Antelope Valley Surface Water Points of Diversion
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Figure 2-6. Map of Antelope Valley Ditches
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Figure 2-7. Map of Antelope Valley Hydrologic Response Units
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Table 2-6. Antelope Valley Irrigated Acreage by Ditch and Type
Maximum ]
. . Acres with
Diversion Annual

HRU Acres Rate (cfs) Diversion 2:23:?;:;?:

(AF)
Alkali 206 3.30 1,605 0
Big Slough 9,839 157.43 76,503 2,641
Carney 316 5.06 2,459 0
Hardy 57 0.91 443 0
Highline 259 4.14 2,012 259
Little Antelope Valley 663 10.61 5,158 0
Lone Company 272 4.36 2,119 0
Main Canal 98 1.56 760 0
Powell 181 2.90 1,408 0
Rickey and Private 493 7.89 3,833 214
Swauger 2,271 36.34 17,659 781
West Goodnough & Harney 266 4.26 2,072 0
Totals 14,923 238.77 116,031 3,895

Notes: *cfs derived from acres multiplied by 0.016 cfs/acre

Table 2-7. Antelope Valley Water Rights from AVMWC "Share Sheet"

Maximum
) Diversion Annual
Ditch Acres Rate (cfs) Diversion
(AF)

Alkali 363 5.80 2,819
Big Slough 9,942 159.07 77,300
Carney 987 15.79 7,673
Hardy 210 3.36 1,633
Little Antelope 450 7.19 3,496
Lone Company 415 6.64 3,227
Main 351 5.61 2,727
Powell 159 2.54 1,234
Ricky 485 7.77 3,774
Swauger 2,029 32.47 15,780
West Goodnough 342 5.47 2,656
Totals 15,732 251.71 122,320
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Table 2-8. Antelope Valley Irrigated Acreage by Ditch and Crop

HRU Alfalfa Grains Hay Pasture Totals
Alkali 100 106 206
Big Slough 1,982 55 1,862 5,940 9,839
Carney 277 40 316
Hardy 57 57
Highline 259 259
Little Antelope Valley 663 663
Lone Company 76 197 272
Main Canal 98 98
Powell 181 181
Rickey and Private 214 279 493
Swauger 572 44 1,656 2,271
West Goodnough & Harney 25 82 159 266
Totals 3,115 55 2,377 9,376] 14,923

HRUs were not developed for Bridgeport Valley because specific information regarding which ditches
serve which fields could not be obtained and because water rights by ditch could not be verified.
However, based on field delineation of Bridgeport Valley by Minor (Error! Reference source not
found.), an irrigated area of 17,926.8 acres was calculated. The calculated area actually irrigated is far
less than the total decree acres of 23,669. This difference likely is due to the C-125 decree including
acreage outside Bridgeport Valley proper (such as Upper Summers, Lower Summers, and Sinnamon
meadows), and likely some area no longer irrigated. The face value of the water rights associated with
the calculated acreage equals 286.83 cfs and a maximum annual diversion of 113,216 AF.
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Figure 2-8. Map of Bridgeport Irrigated Area
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2.3.1 Diversion Estimates

The AVMC share sheet outlined in Table 2-7 breaks down the diversion rights by ditch and by priority
date. This information was used, along with the daily regulation data from the FWM (1985-2011), to
estimate daily diversions based on what irrigators could have diverted (Figure 2-9, Estimated
Diversions (not bound)). At total of almost 82,000 AF is the average figure for potential diversions
during this time period.

Based on feedback obtained at a meeting of the AVMW(GC, diversion estimates were also calculated to
account for times when the face value of rights in priority exceeded the flow available. In doing so, the
face value of rights in priority was compared to the flow available at the Coleville gage and the lesser of
the two values was tabulated, on a daily basis. Figure 2-10 provides the results of the original
estimates, not bound by flow (in blue) and the new estimates (bound by flow), limited by West Walker
River flow coming into the Antelope Valley. The bound by flow approach yields an average of 69,000
for the period which is on average 15% lower than the unbound value. Differences between the two
methods appear to be larger in wetter years. The difficulty with the bound by flow approach is that it
ignores the return flows that accrue back from irrigated lands downstream from Coleville. In practice the
FWM'’s regulation of the river would accommodate these return flows, effectively allowing for water to
be diverted more than once as it passes through the valley.

Figure 2-9. Antelope Valley Diversion Estimates
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2.4 Evapotranspiration Calculated by METRIC

Mapping Evapotranspiration at high Resolution using Internalized Calibration (METRIC) is a state-of-
the-art and widely accepted method of using remote sensing and model to estimate evapotranspiration
(ET) from vegetation. DRI carried out a METRIC study of Antelope and Bridgeport Valleys as an input
to the RCD study and the results are presented below.

Due to the complexity and time involved in calculating METRIC results for any given year, the DRI team
selected just three years for analysis in cooperation with the RCD study team. The three years were
chosen based on aerial photograph and meteorological data availability as well as the extent of flow
conditions (dry, normal/mid or wet): 2002 (dry), 2005 (wet), and 2010 (median or “mid”) (see Appendix
A for year classifications and percentiles).

Results of the Antelope Valley METRIC analysis are presented in Table 2-9. Actual ET results are
provided for each HRU, as defined earlier. The reference ET for the valley is provided at the bottom of
the first Table. Both calendar year and March to October totals are provided. The March to October ET
figures are the actual measured ET that are related to irrigation water use for each of the three years.
The dry year ET for the irrigation season (3.28 ft) is less than that for the wet year (3.72 ft), as the
reference ETs are similar it is not surprising that there is a higher ET in the wet year when more
irrigation water is available. In the median year the reference ET is less than either dry or wet year, but
the actual ET is almost the same as in the dry year. This suggests that the median years ET might have
been higher, and more similar to the wet year, had the weather conditions that drive ET not been so
dissimilar from the other two years (i.e., temperature and wind). So it does appear that on the dry to wet
year continuum that ET is higher under wetter conditions, although there appears to be more of a
difference between the dry and median years than between the median and wet years. Another way to
understand this is shown in the last row in Table 2-9, which subtracts the ET from the reference ET.
This shows that the gap between reference ET and actual ET declines in a fairly continuous fashion as
years moved from dry to median to wet.

Table 2-10Table 2-10 uses the ET rates and the acreages to derive total ET for the Antelope Valley
HRUs. The corresponding figures for ET rates and total ET for Bridgeport Valley are shown in Table
2-11. As described earlier, HRUs were not established for Bridgeport so the totals are for the entire
Bridgeport Valley. In the case of Bridgeport irrigation ET increases as the years change from dry (3.18
ft), to median (3.38 ft), to wet (3.59 ft). Note that the sequence for reference ET is the reverse,
suggesting more evapotranspirative demand in the dry as opposed to the wet year.

Comparing results for the two valleys in Table 2-9 and Table 2-11 suggests slightly higher calendar
year ET in Bridgeport than Antelope Valley (by around 0.4 ft on average); however, for the irrigation
season the ET figures in Antelope Valley are approximately the same, most likely due to the longer
irrigation season in Antelope Valley.
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Table 2-9. Antelope Valley METRIC Results

(all figures in feet) Calendar Year March-October

Dry Mid Wet Dry Mid Wet
HRU (2002) (2010) (2005) | (2002) (2010) (2005)
Alkali 3.22 3.30 4.10 3.02 3.11 3.88
Big Slough 3.51 3.55 4.10 3.36 3.34 3.95
Carney 3.25 3.53 3.92 2.98 3.29 3.70
Hardy 1.38 2.57 2.84 1.16 2.37 2.65
Little Antelope Valley 2.63 2.96 3.32 2.33 2.76 3.09
Lone Company 2.15 2.63 2.58 1.93 2.44 2.43
Main Canal 1.56 1.82 2.01 1.35 1.66 1.89
Powell 3.45 3.17 3.98 3.12 2.97 3.74
Rickey and Private 3.75 3.76 4.37 3.69 3.71 4.23
Swauger 3.63 3.69 4.13 3.46 2.62 2.94
West Goodnough & Harney 3.73 3.69 4.24 3.48 3.53 4.13
Total Actual ET 3.48 3.51 4.02 3.28 3.18 3.72
ETr 5.67 5.18 5.49 491 4.63 4.94
ETr less Actual ET 2.19 1.67 1.47 1.63 1.45 1.23

Table 2-10. Antelope Valley METRIC Total ET

March-October ET (AF)
Acres Dry Mid Wet

HRU (2002) @ (2010) @ (2005)
Alkali 206 623 643 801
Big Slough 10,097| 33,924 33,755 39,930
Carney 316 944 1,040 1,169
Hardy 57 66 135 151
Little Antelope Valley 663 1,546 1,828 2,049
Lone Company 272 526 666 661
Main Canal 98 132 162 184
Powell 181 564 538 678
Rickey and Private 493 1,818 1,827 2,083
Swauger 2,271 7,857 5,945 6,666
West Goodnough & Harney 266 927 942 1,099
Total Actual ET 14,922| 48,926 47,481 55,473

w/out L Antelope Valley 14,259| 47,381 45,653 53,424
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Table 2-11. Bridgeport Valley METRIC Results

(figures in feet unless Calendar \{ear Total Mar-Septem.ber 15 Total
noted) Acres Dry Mid Wet Dry Mid Wet
(2002) = (2010) (2005) | (2002) @ (2010) & (2005)
Total Actual ET 3.82 4.05 4.44 3.18 3.38 3.59
Total Actual ET (AF) 17,927 | 68,523 72,603 79,644 | 57,096 60,512 64,364
ETr 5.25 5.02 4.86 3.99 3.87 3.62
ETr less Actual ET 1.43 0.97 0.42 0.81 0.50 0.03

2.5 Precipitation and Net Irrigation Water Requirement

Precipitation data from each valley was prepared by DRI from the PRISM Climate Group’s 800m
dataset, employing a centroid place in the center of each valley. Results were multiplied by the acres in
each HRU for Antelope Valley and by the delineated irrigated acreage in Bridgeport Valley. The
monthly totals for the three years used in the METRIC analysis are presented in the Tables below.

Actual ET less precipitation for a given period is generally accepted as a measure of the water that is
evapotranspired due to the application of irrigation water. In the DRI work this is referred to as the net
irrigation water requirement (NIWR). NIWR is an accepted approach for determining the consumptive
use of irrigation water. NIWR is also generally used as a measure of the water that can be leased or
transferred to points downstream without causing conflict or injury with other water users. NIWR can be
estimated directly if actual ET and precipitation data are available. Otherwise, ET can be estimated for
particular crops by developing the reference ET, then adjusting this general ET to crop-specific ET
estimates according to coefficients developed for each crop, and then subtracting out precipitation. In
Nevada, the Department of Water Resources has developed such NIWR figures for every basin in the
state.

The month-by-month calculations for the two valleys for ET, precipitation, and NIWR by year are
provided below in Table 2-13 and Table 2-14. Totals are provided for the calendar year, for the full
irrigation season and for two periods of interest for the study: March through May and July through the
end of the irrigation season. A summary of the findings of these Tables is presented in Table 2-12. The
results suggest comparable NIWR levels in the two valleys. The annualized total volume difference in
NIWR between wet and dry years for the irrigation seasons are in the 4,000 to 6,000 AF range with
Bridgeport Valley seeing the lowest variation.

In the case of Bridgeport Valley the wet to mid to dry years show small decreases in NIWR as might be
expected due to lower availability of water supply. In Antelope Valley the mid-year is an outlier as NIWR
is lower than for the dry year. An important contributor to this result is a large batch of precipitation in
October of 2010. Whether or not all of this precipitation contributed to crop ET is unknown, but its
contribution is expected to be minimal, as much vegetation has already shutdown in October due to
colder temperatures. Where large rainfall events occur they may not all go to crop ET. This suggests
the difficulty with calculating NIWR simply as if it is ET net of precipitation. For example in the winter
months negative NIWR numbers result from this procedure (as seen in the Tables below). These
numbers are of no value for the current purpose, of course, as these months are outside the irrigation
season. The issue of the potential sources of ET is pursued further in the modeling effort in the next
Section.
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Table 2-12. Summary of NIWR for Antelope and Bridgeport Valleys

NIWR NIWR ETr

Valley and Year (feet) (AF) (feet)
Antelope Valley (Mar-Oct)

Wet (2005) 3.53 52,676 4.94

Mid (2010) 2.93 43,723 4.63

Dry (2002) 3.14 46,856 4.91

Wet/Dry Difference 0.39 5,820 0.03
Bridgeport Valley (Mar-Sep 15)

Wet (2005) 3.28 58,752 3.62

Mid (2010) 3.17 56,867 3.87

Dry (2002) 3.04 54,430 3.99

Wet/Dry Difference 0.24 4,321 (0.37)

Table 2-13. Antelope Valley Net Irrigation Water Requirement

Irrigation Subtotals
(feet) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec |Totals Season Mar-May Jul-Oct
Dry (2002)
ET 005 010 020 031 045 060 065 054 034 017 0.07 0.05] 3.55 3.28 0.97 1.71
Precip 0.02 001 006 0.03| 000 000 001 002 001 001 022 0.18] 0.57 0.14 0.09 0.04
NIWR 003 009 014 028 045 060 064 053 034 0.16 (0.16) (0.12)] 2.98 3.14 0.87 1.67
Mid (2010)
ET 004 008 021 032 039, 057 072 060 033 017 0.08 0.04] 3.54 3.32 0.92 1.83
Precip 0.19 016 005 0.07 002/ 000 004 000 0.00 019 010 037] 1.21 0.39 0.15 0.24
NIWR (0.16)| (0.09) 0.16 0.25 036 057 0.68  0.59 0.33 (0.02) (0.02) (0.34)} 2.33 2.93 0.77 1.59
Wet (2005)
ET 0.02 007 027 038 050 060 074 066 043 027 011 0.04] 4.10 3.86 1.16 2.10
Precip 031 010 0.08 0.05/ 008 001 002 002 0.02 0.03 003 040] 1.16 0.32 0.22 0.09
NIWR (0.29)| (0.03) 0.19 033 042 059 072 063 041 023 0.09 (0.35)) 2.95 3.53 0.94 2.00

Note: This includes the 14,922 acres of HRUs using surface water in Antelope Valley

Table 2-14. Bridgeport Valley Net Irrigation Water Requirement

Irrigation Subtotals

(feet) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec [ Totals Al Mar-May Jul-Sep 15

Dry (2002)
ET 0.07 0.15 0.26 0.35 0.49 0.65 0.72 0.57 0.31 0.14 0.08 0.04 3.82 3.18 1.09 1.44
Precip 0.04 0.03 0.06 0.04 0.00 0.01 0.02 0.01 - 0.01 0.13 0.14 0.50 0.15 0.11 0.03
NIWR 0.03 0.12 0.19 0.30 0.49 0.64 0.70 0.56 0.31 0.13 | (0.06) (0.10)} 3.32 3.04 0.98 1.41

Mid (2010)
ET 0.05 0.10 0.24 0.34 0.55 0.68 0.71 0.67 0.38 0.17 0.11 0.05 4.05 3.38 1.14 1.56
Precip 0.15 0.14 0.03 0.08 0.03 0.03 0.01 0.01 0.04 0.21 0.05 0.23 1.01 0.20 0.14 0.04
NIWR (0.09) (0.05) 0.21 0.26 0.53 0.65 0.69 0.66 0.34  (0.04) 0.06 | (0.18)}] 3.04 3.17 1.00 1.52

Wet (2005)
ET 0.07 0.13 0.34 0.44 0.55 0.75 0.75 0.54 0.44 0.24 0.13 0.06 4.44 3.59 1.32 1.51
Precip 0.28 0.10 0.10 0.06 0.11 0.01 0.01 0.01 0.03 0.01 0.01 0.37 1.09 0.31 0.27 0.03
NIWR (0.21) 0.03 0.23 0.38 0.45 0.74 0.74 0.53 0.42 0.24 0.12 (0.31)} 3.35 3.28 1.06 1.48
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2.6 Water Balance Models

The final step in this Task is to build a water balance model for the major irrigation systems and
diversions in each of the valleys. The primary objective of such a model would be to assist in
understanding the hydrological impacts of changes in water diversion and consumption that occur as a
result of conservation improvements, leasing or other water rights transactions. Constructing such a
model relies on the availability of the underlying data and the set of associated assumptions necessary
to create a functioning simulation model.

A basic model (a “Valley” model) would treat an entire valley as a single modeling unit and would
include the information necessary to understand the following four model elements and changes to
them under varying conditions:

1. Water in to the valley, consisting of:
e Stream inflow; and
e Precipitation and groundwater recharge.
2. Water out of the valley, consisting of:
e Evapotranspiration from irrigation and other lands in the valley; and
e Streamflow leaving the valley.

3. Change in water storage: consisting of the net change in groundwater as the valley stores and
releases water in response to the inflows and outflows.

Such a model would be designed to model the water balance over some specified time frame (daily,
monthly, seasonal or annual) as pertinent to the information needs. In the case of Antelope and
Bridgeport Valleys a “Valley” model should assist with the first objective with respect to the potential of
water transactions in Mono County, being to inform an understanding of how water transactions can
lead to water that can be delivered to the state line and from there to Walker Lake without adversely
affecting other water right uses in the valleys).

With the information available for Antelope Valley, a fairly robust Valley Model is developed below. An
additional step is taken of developing a full irrigation water balance model for the majority of the
irrigated area in Antelope Valley. This model complements the Valley Model and by fully specifying the
irrigation water budget enables a further understanding of how water transactions might affect the water
budget and provides more resolution as to what portion of water rights involved in likely water
transactions might be marketed to the state line and Walker Lake.

For Bridgeport Valley, data are more problematic. Streamflow inputs and diversions are not “linear” as
they are in Antelope Valley and the streamflow input is not well understood over a range of conditions.
For this reason, the modeling effort in Bridgeport Valley is limited to a fairly general valley model. As a
result, analysis of water transactions in Bridgeport Valley may need to rely more directly on the ET and
NIWR figures from the METRIC analysis as cited earlier.

2.6.1 Antelope Valley
Antelope “Valley” Model

The Antelope Valley Model is derived from the following data, most of which is explained in prior
Sections of this report:
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1. Stream inflow to the valley:
o Historical gage data above Antelope Valley at the Coleville gage - daily data for 1902 to
2013 is available from the USGS.

2. Precipitation in the valley:

e Modeled data from PRISM software for Antelope Valley based on available weather
station data — average monthly data for January 1995 to September 2011 was provided
by DRI.

3. Recharge from precipitation in the valley:

o Results of modeled sub-watersheds are compiled from a DRI paper prepared expressly
for this purpose by Carroll and Pohll (2013) providing an average percent of precipitation
routed to recharge of 11%, this represents precipitation less evapotranspiration and is
used for the non-irrigated areas of the valley.

4. Evapotranspiration from irrigation:

e The METRIC results for ET produced by DRI (see Section above) are available for 2002,
2005 and 2010 only, average figures for reference ET are available by crop from NDWR
(Huntington and Allen 2010), and crop type is available from DRI for use in estimating
average ET for other years (as needed).

5. Streamflow leaving the valley:

e An unregulated dataset for the Hoye Bridge Gage (located approximately 3.5 miles
below the point where the Topaz canal empties into the West Walker River) is
constructed using the actual (regulated) Hoye Bridge Gage data and adding back in
evaporation from Topaz Lake and storage releases from Topaz Lake, daily data from
1974 to 2013 is available.

While basic characterization of the groundwater system and ancillary groundwater investigations were
carried out by various authors (in particular Carroll and Pohll 2013) related to this Mono County RCD
project, no detailed historical information has been compiled and analyzed with respect to groundwater
levels. Nor is a groundwater model for Antelope Valley available as for Mason and Smith Valleys on the
Nevada side of the basin.

The METRIC ET work undertaken by DRI provides spatially disaggregated monthly estimates of actual
evapotranspiration in the dry, mid and wet years. When precipitation is subtracted these figures provide
initial estimates of Net Irrigation Water Requirements (NIWR). NIWR is effectively the “consumptive
use” associated with the application of irrigation water and thus represents a measure of the amount of
water that could be leased or transferred to downstream uses, including for instream and environmental
purposes. In Antelope Valley, however, there are actually five sources of water that may lead to
evapotranspiration from irrigated fields:

Precipitation;
Diverted decree water;

Diverted storage water;

Pumped supplemental groundwater; and

o 0obnd -~

Transpiration from water stored in the ground.

The irrigation water budget model is developed to track crop demand and the extent to which each of
these water sources may contribute to ET on a monthly basis for Antelope Valley. This is carried out for
the same three representative years used in the Antelope Valley Model above.
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In addition to the input data used for the Antelope Valley Model, a dataset of expected monthly
diversion for these years is derived using the water regulation data for Antelope Valley available from
the Federal Water Master. The “not bound” data is used for this purpose. This means that the model is
using the Water Master’s regulation data and is not limiting this to flow available at the Coleville gage.
As return flows from irrigation may occur along the stretch of the West Walker in Antelope Valley the
Water Master’s data should account for any shortages up and down the Antelope Valley reach.

The model is run for the irrigation water rights and fields along the West Walker and excludes Little
Antelope Valley and the primary groundwater down gradient from Topaz. The model follows irrigation
water that is diverted to the field. Key steps and parameters include:

1. lrrigation water diverted is adjusted downward by a ditch conveyance loss — based on interviews
with water managers, this is set at 10% for all but Swauger ditch, which is known to lose
substantial amounts of water and, therefore, is set at 40%.

2. Crop water demand at the farm is determined by adjusting the raw crop water demand for the
on-farm efficiency, which is in turn calculated based on the amounts of alfalfa and/or pasture,
with 80% and 40% efficiencies for sprinkler and flood irrigation assumed.

3. At the farm, precipitation is added to the surface water; if this amount of water is insufficient to
meet the crop water demand at the farm then storage and supplemental groundwater are used
in proportional fashion to the acres that they can supply.

4. Finally, if these four sources of water are not sufficient the model has a toggle that allows (or
does not allow) the crops to access non-consumptive water that is stored in the ground in
previous periods (from recharge due to irrigation).

Ideally, the model would be run using a crop demand that represents the maximum crop demand under
the conditions present in each month with a “full” water supply; however, such a figure is not available.
Instead the model is run in order to use available water supplies to meet the actual evapotranspiration
observed in the METRIC models (see the discussion and Tables in Section 2.4 above). The model is
first run with the toggle allowing crop demand to pull from the groundwater supply in the “off” position.
The results for this run show that irrigation and precipitation alone are not sufficient to generate the
METRIC ET measured by DRI. Comparing years also suggests that this crop water deficit is more
severe in dryer years (Figure 2-10). This observation very much corresponds with the information
provided by local stakeholders. Figure 2-10 also clearly shows that actual evapotranspiration is itself
more limited in drier years.

The irrigation water budget model allows the tracking of the different types of irrigation water
(decree, storage and supplemental groundwater) and precipitation.

Figure 2-11 charts out the monthly use of each of these types of water across the three representative
years. The drop off in decree availability in the dryer years, as opposed to the wet years, is marked, as
is the uptick in use of supplemental groundwater in particular to try and meet this deficit. With limited
storage and supplemental groundwater rights; however, the large deficit cannot be met through
irrigation. Instead it is the filling of the valley water table during the winter and early irrigation season
that provides water to sustain crops during that late summer, particularly during the late summer.
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Figure 2-10. Model versus METRIC Evapotranspiration without Access to Groundwater
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Figure 2-11. Irrigation Water Supply and Precipitation
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When access to the irrigation water that is stored in the ground (water table or groundwater) is turned
“ in the model, the crop water demand is filled from the available reservoir of water retained in the
ground from irrigation water recharge in prior periods. The model simply accumulates excess water,
ditch conveyance loss, and on-farm losses due to irrigation and makes this available to irrigation.
Figure 2-12 shows how the different sources of water are stacked one on top of the other to meet the
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crop water demand. Table 2-15 provides the amounts of ET sourced from each type of water in AF,
percentage of total, and feet. Three findings from this analysis are as follows:

1. lIrrigation water stored in the water table has an important contribution to crop demand, growth
and ET in all years, but particularly in a dry year, in the dry year 33% of total ET comes from
groundwater or about 1.08 feet and in the wet year these figures are 14% and 0.53 feet.

2. lrrigation water that is stored in the water table is sufficient to make up for the loss of
precipitation and decree diversions in the summer months of dry years — in the dry year this
does require that over 35% of the total non-consumptive use for the year be available to plants.

3. The direct contribution of irrigation water to ET in this case is not just ET less precipitation, but
ET less precipitation and the water evapotranspired from the water table and will vary
significantly:

a. Year-to-year — with an irrigation water contribution to ET, or NIWR, that varies from 2.14
feet in the dry year to 3.19 feet in the wet year.

b. Depending on efficiency assumptions that go into the model — increasing water use
efficiency means more ET resulting from irrigation and less need to tap groundwater; for
example, changing flood irrigation efficiency from 40% to 60% in the model increases
the ET due directly to irrigation water from 2.14 to 2.30 feet for dry years, and from 3.19
to 3.46 feet for wet years.

Figure 2-12. Evapotranspiration by Type of Water Consumed
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Table 2-15. Irrigation Season Evapotranspiration Amounts by Source and Year Type, Antelope
Valley

Suplemental Subtotal Water Table /
Sources of ET: Decree Storage Irrigation Precipitation Total ET
Groundwater Groundwater
Water
Amounts (AF)
Dry 23,810 918 5,805 30,533 15,447 762 46,742
Mid 32,171 604 3,363 36,137 8,948 2,185 47,271
Wet 42,100 510 2,840 45,450 7,557 1,981 54,988
Amounts (% of Total)
Dry 51% 2% 12% 65% 33% 2% 100%
Mid 68% 1% 7% 76% 19% 5% 100%
Wet 77% 1% 5% 83% 14% 4% 100%
Amounts (feet)
Dry 1.67 0.06 0.41 2.14 1.08 0.05 3.28
Mid 2.26 0.04 0.24 2.53 0.63 0.15 3.32
Wet 2.95 0.04 0.20 3.19 0.53 0.14 3.86

Antelope Valley Findings

The implications of these model findings for water transactions that involve the removal of irrigation
water from an irrigated field are as follows for full and partial years (see Table 2-16 for details)

e For a full year of fallowing / water leasing the amount of irrigation water (including decree,
groundwater and storage) not consumed will vary from 2.14 to 3.19 feet, and from 1.67 to 2.95
feet for decree rights only (Table 2-15), with the following caveats:

o the figure will be higher the wetter the year, and lower the dryer the year;

o the figure will be higher for more efficient operations and lower for less efficient
operations; and

o the figure will be lower if evapotranspiration on the field is supported by groundwater
storage early in the season (not the late season as the dry year shows that there is a
limit to the contribution of groundwater storage).

o For a sale and transfer of water rights (i.e., a permanent transaction that fully dries out the
property) the ET savings would be the sum of the subtotal for irrigation water and the water
table / groundwater component, or a range of from 3.22 to 3.72 feet. If the groundwater is not
transferable and the storage is marketed separately the sum of the decree and water table /
groundwater component would be 2.75 to 3.48 feet for dry and wet years respectively, with a
2.89 feet figure for the median year.

o For a partial year late season fallowing/lease of decree rights (assuming no irrigation after
July 1%!) the portion of the decrease in decree irrigation water consumed is 0.31 feet in the dry

year, 0.93 feet in the median year and 1.42 feet in the wet year, with a midpoint of about 0.8 to
0.9 feet.

e For a partial year early season fallowing/lease of decree rights (assuming no irrigation until
June 1%!) the portion of the decrease in decree irrigation water consumed 0.90 feet in the dry

year, 0.86 feet in the median year and 1.07 feet in the wet year, with a midpoint in the 0.9 to 1.0
feet range.
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o For areduction in water use from wet year levels to dry year levels the decrease in
irrigation water consumed will be about 1.05 feet for all irrigation sources (Table 2-15) and 1.28
feet for decree rights only.

Note that all the caveats to the first bullet above apply to the ensuing bullets.

Table 2-16. Summary of Modeled ET from Decree Source by Month, Antelope Valley

ET from Decree Only ET Totals in AF/month ET: Wet less E:: V\(’:‘“ Lelss ET by month (feet)
r umul.

Month Dry(2002) = Mid (2010)  Wet (2005) | drv (feet) y(feet) Dry (2002) | Mid (2010)  Wet (2005)
Mar 2,675 2,781 3,576 0.06 0.06 0.19 0.20 0.25
Apr 4,261 4,110 5,076 0.06 0.12 0.30 0.29 0.36
May 5,962 5,378 6,584 0.04 0.16 0.42 0.38 0.46
Jun 6,488 6,676 6,676 0.01 0.18 0.45 0.47 0.47
Jul 3,775 6,281 6,898 0.22 0.40 0.26 0.44 0.48
Aug 372 3,283 5,216 0.34 0.74 0.03 0.23 0.37
Sep - 2,157 4,459 031 1.05 - 0.15 0.31
Oct 277 1,506 3,615 0.23 1.28 0.02 0.11 0.25

Totals 23,810 32,171 42,100 Subtotal Jul-Oct 0.31 0.93 1.42

Subotal Mar-May 0.90 0.86 1.07

2.6.2 Bridgeport Valley

Bridgeport “Valley” Model
The modeling effort for Bridgeport Valley is constrained in various ways. The two main data limitations
that affect the ability to construct the models deployed above in the case of Antelope Valley are that:

e There is only a four-year period (October 2004 to September 2008) when data from all four
creek gages (Buckeye, Green, Robinson and Virginia) is available; and

e There is no regulation data available from the Federal Water Master.

In order to provide an indication of the hydrologic dynamics of Bridgeport Valley along the lines of those
put forward for Antelope Valley, two simplifying assumptions are made to construct a valley model and
an irrigation water balance model:

e One year of monthly streamflow data (2006 water year) from Swauger Creek is compared with
Virginia Creek data for those months in order to generate a full November 2004 to September
2008 data set for Swauger Creek, in order to include this creek’s contribution to Bridgeport
Valley water supply.

e Dry year irrigation season streamflow for 2002 is approximated by using streamflow data from
the 2008 water year based on comparison of flows for these years on Buckeye and Robinson
Creek, including the estimated Swauger Creek flows for 2008.Decree diversions are assumed
to be the lesser of the total allowed rate per hectare of irrigated land (0.016 cfs/acre under the
C-125 decree) summed monthly or the amount of streamflow available.

With these adjustments it is possible to develop the two models for the dry (2002) and wet (2005)
years.

The same set of valley model charts as was produced for Antelope Valley are repeated for
Bridgeport Valley in the next three Figures below. As is the case with Antelope Valley, there is a
large difference (threefold) between wet and dry years in terms of precipitation and streamflow
(Figure 2-13). The gap between the stream inflow and the flow leaving the valley roughly follows
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the same dry/wet year pattern as well. Do note, however, that the difference between inflow and
outflow is quite large in the dry year. As shown in Figure 2-14 the shape of the groundwater
storage line through the dry and wet years parallels that for Antelope Valley, with the valley
gaining water early in the season and discharges water late in the year during the dry year,
whereas the wet year shows discharge throughout the year with large amounts leaving the valley
early in the season. Presumably, this indicates that during wet cycles that valley “fills” up early in
the season, whereas in dry cycles the valley soaks up available water early in the season. The
final

Figure 2-15 shows that the artificial constraint imposed on the model means that during the dry year the
decree diversions simply equal the streamflow inputs to the valley. And these appear to drive
groundwater storage — note the similar shape in the two curves; however, during the wet year
streamflow inputs exceeds permitted diversions during most of the summer and streamflow inputs do
not appear to drive changes in groundwater storage.

Although it is hard to draw conclusions from only two years of data, it does appear that the model is
understating the overall water supply in the valley. The groundwater system appears to be discharging
in both dry and wet years (on an annual basis). It is therefore not clear when the system would be
recharging the groundwater system to maintain an overall balance between years. Further hydrological
assessment of the inflows used in this dataset would be needed to assess where the deficiency lies.

Figure 2-13. Inflows and Outflows, Bridgeport Valley
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Figure 2-14. Model versus METRIC Evapotranspiration without Access to Groundwater,
Bridgeport
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Figure 2-15. Irrigation Water Supply and Precipitation, Bridgeport Valley
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The Bridgeport Valley irrigation water budget model follows the same set-up and procedures as the
Antelope Valley model. A few of the parameters that differ in the Bridgeport Valley model include:

e Total decree acreage of 17,927;

e No supplemental groundwater rights;

e Storage in the two Twin Lakes on Robinson Creek is 6,100 AF;

o Ditch conveyance loss is set at 10%;

o On-farm efficiency is set to 40% due to the prevalence of flood irrigation in the valley; and

e Beginning of year groundwater storage is set at 3,500 AF.

The low amounts of streamflow for diversion (in the dry year and in all but the snow melt months of the
wet year) as noted above, in combination with low efficiency on-farm application, leads to the result that
much of the water evapotranspired by crops and pasture in Bridgeport comes from groundwater and
not directly from the application of irrigation water. The low proportion of METRIC ET that can be
sourced from surface water applications is shown in Figure 2-16. As with Antelope Valley precipitation
during the irrigation season is minimal, and insignificant compared to the surface water inflow (Figure
2-17). When the model allows the crop demand to pull from irrigation water previously stored in the
water table actual ET can be replicated in the model; however, a very large portion of the ET comes
from the plants access to the water table and not directly to the irrigation water as delivered (Figure 2-
18 and Table 2-17). Table 2-17 suggests that in the wet year 48% of the ET, or 1.83 feet, comes from
the water table and in the dry year this figure is 54% of the total but a similar amount at 1.82 feet. This
means that the amount of ET derived directly from the application of irrigation water is quite low at 1.46
feet in the dry year and 1.85 feet in the wet year.

As with the Antelope Valley model it is important to stress that these large figures for the water table
component of ET are determined in large part by the water use efficiencies in the water. If the 40%
assumed for flood irrigation is changed to the higher 60% efficiency then the amount of ET due directly
to irrigation water rises to 2.11 in the dry year and 2.67 in the wet year, a significant increase.
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Figure 2-16. Model versus METRIC Evapotranspiration without Access to Groundwater,
Bridgeport
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Figure 2-17. Irrigation Water Supply and Precipitation, Bridgeport Valley
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Figure 2-18. Evapotranspiration by Type of Water Consumed, Bridgeport Valley
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Table 2-17. Irrigation Season Evapotranspiration Amounts, Bridgeport Valley
Subtotal
Sources of ET: Decree Storage Irrigation Water Table / Precipitation Total ET
Groundwater
Water
Amounts (AF)
Dry 23,804 2,440 26,244 32,603 1,066 59,914
Wet 30,743 2,440 33,183 32,826 2,341 68,350
Amounts (% of Total)
Dry 40% 4% 44% 54% 2% 100%
Wet 45% 4% 49% 48% 3% 100%
Amounts (feet)
Dry 1.33 0.14 1.46 1.82 0.06 3.34
Wet 1.71 0.14 1.85 1.83 0.13 3.81

Bridgeport Valley Findings
As in the case of Antelope Valley, the model findings have implications for water transactions that
involve the removal of irrigation water from an irrigated field (see Table 2-18 for monthly ET figures for
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the decree source of water). These implications are as follows, noting that the same caveats apply as in
Antelope Valley in terms of the variability of these figures from dry to wet years, the influence of water
use efficiency, and the spatial/temporal variability:

e For full year fallowing / lease the amount of irrigation water not consumed will vary from roughly
1.46 to 1.85 feet for all irrigation water and 1.33 to 1.71 for decree water only.

e For a sale and transfer of water rights that fully dries out acreage, the ET savings for all
irrigation sources would range from 3.3 to 3.7 feet. If the storage is marketed separately the
sum of the decree and water table / groundwater component would be 3.15 to 3.55 feet for dry
and wet years respectively.

e For a partial year late season fallowing/lease of decree rights (assuming no irrigation after July
1st) the portion of the decrease in decree irrigation water consumed is 0.40 feet in the dry year
and 0.69 feet in the wet year, with a midpoint of about 0.55 feet.

e For a partial year early season fallowing/lease of decree rights (assuming no irrigation until June
1st) the portion of the decrease in decree irrigation water consumed 0.59 feet in the dry year
and 0.68 feet in the wet year, with a midpoint of about 0.65 feet.

o For areduction in water use from wet year levels to dry year levels the decrease in irrigation
water consumed will be about 0.4 AF for all irrigation sources (Table 2-17) and for decree rights.

Table 2-18. Summary of Modeled ET from Decree Source by Month, Bridgeport Valley

ET from Decree Only ET Totals in AF/month ET: Wet less = E1: WetlLess ET by month (feet)

" dry (feet) dry Cumul.
onth Dry (2002) Wet (2005) (feet) Dry (2002) Wet (2005)
Mar 2,024 2,843 0.05 0.05 0.11 0.16
Apr 2,345 3,192 0.05 0.09 0.13 0.18
May 6,144 6,144 (0.00) 0.09 0.34 0.34
Jun 6,144 6,144 0.00 0.09 0.34 0.34
Jul 4,252 6,144 0.11 0.20 0.24 0.34
Aug 2,380 5,108 0.15 0.35 0.13 0.28
Sep 514 1,167 0.04 0.39 0.03 0.07

Totals 23,804 30,743 Subtotal Jul-Sep 0.40 0.69

Subotal Mar-May 0.59 0.68

It is important to note that the actual numbers may vary within Bridgeport Valley. Without a full
groundwater model, the patterns cannot be determined, but there appears to be a substantial amount
of subirrgation from neighboring fields. In general, it might be expected that if a water transaction was
done on ground lower in the valley, the amount of consumptive use savings may be limited due to
shallow groundwater flow from upgradient meadows and ditches. Upslope areas may result in higher
water savings than expected because of no subirrigation, but a lack of return flows over land or
subsurface may reduce water available to downslope irrigators. (Moeller, personal communication,
08/20/13)

2.7 Conclusions — Implications for Water Transactions

This paper summarizes existing and newly developed data and models regarding hydrology, water
rights and water use for irrigation in Antelope and Bridgeport Valleys. The intent of the effort is to
provide information regarding the potential impact on the water budget of a range of water transactions
that are to be examined in the RCD study. METRIC ET data and the NIWR figures by DRI, along with
the modeling results explained in the preceding Section provide different perspectives on the amounts
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of evapotranspiration (ET) associated with these transactions under a range of hydrological conditions.
Generally, the DRI NIWR figures should be higher than the modeled figures as the modeling attempts
to parse out the contribution to ET by source. The advantage of the modeled numbers is that they
enable a more refined estimate of the likely amounts associated with specific types of water rights, for
example, or decree and the likely effects of temporary transactions that do not fully dry up acreage.

An effort is made in Table 2-19 to summarize the METRIC and the irrigation water budget model
results. A brief discussion of the results, and how figures best might be used, is organized by each type

of transaction:

e Full year temporary fallowing is in the 3.0-3.5 ft range using the METRIC NIWR figures, but
from as low as 1.3 ft and up to 3.2 ft using the water budget model figures. Choosing the lower,
water budget model numbers would reflect the assumption that small, temporary transactions
will not succeed in drying out fields and therefore would not realize the full savings implied by
the METRIC NIWR figures.

o Conversely for full year permanent fallowing the METRIC NIWR figures of 3.0-3.5 ft seem
reasonable as all water would permanently be removed from the property, also the water

budget model figures come in very much in this range with values of from 2.8-3.7 ft.

e For the partial, late season transactions the METRIC NIWR figures range from 1.4-2.0 ft,
whereas the decree only figures from the water budget model range from 0.3-1.4 ft; the decree
only figures are quite low but may be more accurate if, as the water budget model suggests,
late season ET in these valleys depends in good part on water stored earlier in the season.

e The figures from both data sets with respect to the early season fallowing are similar and
range from 0.6—1.1 ft; this reflects not so much water stored but the direct contribution of
irrigation water (which is usually decree only this early in the season) to early season ET.

e For areduction in water use that mimics always irrigating at dry year levels in the case of
Antelope Valley the METRIC NIWR reduction is 0.4 feet, whereas the water budget model
suggests a much higher figure of 1.1-1.3 ft; in the case of Bridgeport Valley both approaches
yield approximately the same 0.3-0.4 ft figure; these results reflect the much more pronounced
variation in decree water right reliability in Antelope Valley which leads to a much higher
dry/wet year variation in the water budget model.

e Storage transactions are likely to be stand-alone transactions (i.e., not transferred along with
the primary decree rights). Due to their unique nature as stored water, already withdrawn from
natural flow, they would likely be subject to a different evaluation process with respect to
leasing or transfer. Groundwater use is unlikely to be transferrable to an instream surface
water right that is protectable downstream. Thus, depending on the case, the decree only
figures may be more relevant than the “all sources” figures.

Table 2-19. Summary of METRIC NIWR Results and Irrigation Water Budget Results for Irrigation
and Decree Sources for Decree Rights

(all figures in ft of ET)

Net Irrigation Water Requirement

DRI - METRIC Analysis

Irrigation Water Budget Model
Bridgeport Valley

Antelope Valley

Antelope Valley Bridgeport Valley] All Sources* Decree Only All Sources* Decree Only

Transaction Type Low High Low High Low High Low High Low High Low High

Full Year - Temporary 31 35 3 33 2.1 3.2 1.7 3 1.5 1.9 1.3 1.7

Full Year - Permanent 3.2 3.7 2.8 35 33 3.7 3.2 3.6

Partial Year - Late Season 1.6 2 14 1.5 0.3 14 0.4 0.7

Partial Year - Early Season 0.8 0.9 1.0 1.1 0.9 1.1 0.6 0.7
Temporary Full Year Reduction 0.4 0.3 11 1.3 0.4 0.4
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Notes: *All sources does not include water table / groundwater for temporary transactions but do include this for permanent
transactions

2.8 Climate Change Considerations

Climate change as related to water availability is a real concern in the Sierra Nevada and Great Basin
Regions. Measurable shifts in climate trends have already been detected in the Sierra Nevada and
Great Basin and are expected to continue into the future. In general both the eastern Sierra Nevada
and the Great Basin will experience warmer, drier summers and reduced snowpack in the winter. Over
the past century there is observed an increase in temperature by 0.3—0.6 °C and a declining snow
pack. Major changes to surface hydrology have resulted, including the timing of spring snowmelt-driven
streamflow, which now arrives about 10—-15 days earlier than it did in the mid-1900s (Chambers 2008).
There is also a substantial increase in inter-annual variability in spring flow (Baldwin et al. 2003,
Stewart et al. 2004). Another result of the changes in precipitation pattern is increased frequency of rain
on snow events and flooding. Beyond water availability these changes in climate will likely alter existing
ecosystems and some of the services that they provide. Examples include shifts in fire regimes, ranges
of insects and invasive species, and plant and animal diseases and parasites (Joyce 2013). Due to the
wide variability and the number of models of emissions projections and general circulation and climate
change projections, the Team did not undertake our own analysis to quantify the potential changes in
streamflow amounts and timing. The wide range of results we would have produced would not have
been specific enough to feed into our models of vegetation, habitat, and economic impacts. Instead we
reviewed current literature to determine expected trends.

A recent study (Costa-Cabral et al 2013) analyzed the results of 16 general circulation models under
two different emission scenarios to identify climate trends in the Mono Lake and Owens Valley
watersheds. Their research revealed projections of:

e Temperature increases of 2-6°C by 2100 (warming at a rate of 1-2°C per 30 years).
e Increases in the fraction of precipitation falling as rain instead of snow, up to 0.5 by 2100.
e A general decline in April 1 snow water equivalency.

e An earlier shift in the date when half of the water volume arrives, up to 1 month earlier than
currently.

e There is a wide range in the total amount of precipitation and amount of runoff expected.
Projections range from a 24% decline to a 56% increase.

Multiple studies of expected changes in the Lake Tahoe watershed revealed similar projections. Also of
note from Lake Tahoe research is that the most extreme hydrologic changes are expected in the latter
half of the century, after 2050. In general, changes are relatively minimal before 2030 (Coates et al.
2010).

Although there are differences in elevations in the varied watersheds, trends in the Walker Lake
watershed would be expected to be similar to those projected for the Tahoe and Mono regions. Under
these scenarios of less snowfall and earlier snow melt, there will be less storage of winter water into the
dry summer months making groundwater storage relatively more important. The shift from snow to rain
and earlier arrival of the majority of the water will mean less dependable water supplies from mid-
summer on. While there may not be a marked decrease in late season water over the next 15 years,
within 30 years that change is likely to accelerate. This point bears consideration for both potential
water buyers and sellers. The buyer needs to evaluate the current importance of increased water
deliveries for Walker Lake or instream needs, and if it is worth purchasing late season rights. The seller
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may consider the fact that in the future their late season water may not be available, so it might be best
to take advantage of a sale opportunity at this point in time. Additionally, landowners should realize that
with or without water transactions, in the relatively near future they might need to run their operations
with far less water. Participating in water transactions at this time may provide the technical and
financial support need to make that transition before it is forced upon them by natural conditions.
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3

VEGETATION RESPONSE TO CHANGES IN IRRIGATION MANAGEMENT

Please see Appendix B for a detailed discussion of approach, data, and analysis.

Potential environmental and agricultural impacts of a water transaction program in Antelope and
Bridgeport Valleys are described in this report. Overall, a scarcity of quantitative information limited the
degree to which conclusions could be made; however we outline basic comparisons among potential
water transaction scenarios and their associated potential impacts. An existing general vegetation map
of the Walker River riparian corridor was expanded upon and combined with field survey and other
information to develop a description and map of local vegetation types in Antelope and Bridgeport
Valleys. A conceptual model that articulates linkages among surface water, groundwater, crop
production, natural vegetation, fisheries, and wildlife was used to direct this assessment.

3.1 Approach

We use a conceptual linkages model to guide our steps in articulating potential environmental and
agricultural impacts associated with changes in water transfers in the California East and West Walker
Basins. The model, presented in

Figure 3-1 below, includes three major paths of logic: one that links changes in diversions to
consequent changes in instream flows and therefore potential effects on aquatic habitat and fisheries;
one that links changes in diversions and irrigation to changes crop production; and a third that links
changes in irrigation to changes in groundwater levels which then affect natural (including pastures)
vegetation and therefore plant and wildlife habitat.

Figure 3-1 Conceptual Model of Linkages between Scenarios and Potential Impacts
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3.2 Study Area

We created Study Area boundaries for the area potentially affected by changes in water transfers in
Antelope and Bridgeport Valleys based on several assumptions: (1) all irrigated lands are subject to
potential effects; (2) areas of low topographic relief in the irrigated valleys but outside of the designated
irrigated areas can also be affected through associated changes in groundwater levels and return flows;
and (3) the riparian corridor downstream of the upper-most diversion can be affected by altered in-
stream flows. Where active irrigation was not applied, we delineated the edge of the valley floors where
surface slopes fell below 5.0%, based on the assumption that areas with steeper slopes would have
little or no interaction with the groundwater or irrigation return flows. For both valleys, the excluded
steeper lope area includes only a very small percentage (<4.0%) of the valley floor land surface since
most of the valley floors are actively irrigated through either flood or pivot irrigation. Thus, irrigated
lands are the primary focus of the analysis and are captured in the hydrologic response units described
below.

Table 3-1. Hydrologic Response Units in Antelope Valley

Percent of
Irrigated Acres <5% | Acres >5%

Row Labels Acres total Lands slope slope

Alkali 206 1.4% 186.40 19.60
Big Slough 9839 65.9% 9,765.51 73.49
Carney 316 2.1% 301.91 14.09
Hardy 57 0.4% 50.06 6.94
Highline 259 1.7% 254.00 5.00
Little Antelope Valley 663 4.4% 187.98 475.02
Lone Company 272 1.8% 267.87 4,13
Main Canal 98 0.7% 96.05 1.95
Powell 181 1.2% 181.08 (0.08)
Rickey and Private 493 3.3% 493.01 (0.01)
Swauger 2271 15.2% 2,257.13 13.87
West Goodnough & Harney 266 1.8% 216.60 49.40
Grand Total 14,921.00 100.0% 14,257.60 663.40

3.3 Existing Soils and Topography

A variety of soil types occur in Antelope and Bridgeport Valleys, most of which are composed of granitic
and volcanic derived alluvium. Although textures range from clay to sand, the most common texture in
both valleys is fine loam, and the second most common is sand, although some of the loams have high
coarse content, and areas of clay soil exist near the reservoirs (Figure 3-2 and Figure 3-3). Bridgeport
Valley soils are predominantly poorly to somewhat poorly drained, whereas soils in Antelope Valley are
most often considered ‘well drained’ (NRCS Soil Survey Staff 2014). For both Antelope and Bridgeport
Valleys, surface slopes generally increase along the valley edges with more sloped areas along the
southern valley borders (Figure 3-4 and Figure 3-5). The extent and distribution of different soil textures
and surface slope areas in Antelope and Bridgeport Valleys are summarized in Table 3-2 and Table 3-3
below.
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Table 3-2. Soil Texture and Surface Slope Classes in Antelope Valley, California

Characteristic Infggl::\ctéon Categories A;I:-:::aaglje Pt:)rfc $2::?e
Sands 1,004 4
Soil texture SSURGO ' Loams and s'ilt Iogms 16,234 69
class dominant soil Clay and fine silt 3,345 14
texture class Unknown 2,809 12
Total 23,392 100
0-3% 18,258 78
Surface slope 30-m2 DEM 3-5% 5,134 22
Total 23,392 100

Table 3-3. Soil Texture and Surface Slope Classes in Bridgeport Valley, California.

Characteristic Infg;rract;on Categories A;:r:etaa(l;e Peorfc $2::|ge
Sands 6,428 32
Soil texture SSURGO . Loams and ;ilt Iogms 11,648 58
class dominant soil Clay and fine silt 50 <1
texture class Unknown 1,927 10
Total 20,053 100
0-3% 18,255 91
Surface slope 30-m? DEM 3-5% 1,799 9
Total 20,053 100
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Figure 3-2. Surface Soil Textures in Antelope Valley
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Figure 3-3. Surface Soil Textures in Bridgeport Valley
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Figure 3-4. Surface Slopes in Antelope Valley
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Figure 3-5. Surface Slopes in Bridgeport Valley
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3.4 Vegetation in the Study Area

In order to assess likely impacts of a water transactions program on the agricultural, upland, and
riparian vegetation, and related sensitive animal and plant species, the following vegetation-related
information was needed for the areas in Antelope and Bridgeport Valleys (under 5.0% slope):

o Key species composition for dominant vegetation types in, including riparian corridor,
rangelands, other natural lands, and managed crop lands;

¢ A map of the location and approximate extent of each major vegetation type; and

o Potential vegetation type-specific responses to variations in water availability expected to occur
with changes in irrigation.

Using existing information, field surveys, 2012 NAIP imagery, and canonical correlation analysis,
Stillwater Sciences developed map of local vegetation types in Antelope and Bridgeport Valleys

In Antelope Valley, Moist Grass covers the greatest area (30.0%), while irrigated fields of garlic and
alfalfa cover a slightly smaller extent (22.0%, see Table 3-4). Barren/sagebrush is similar to the dry
grass vegetation type and often the two types form a matrix that together occupies 35.0% of Antelope
Valley. Wet sedge occurs in pockets and larger areas distributed throughout the center of the Valley,
and makes up over 11.0% of the area. Coyote willow is mapped along many of the irrigation ditches
and other low spots in Antelope Valley, but makes up less than 2.0% of the area. Similarly, mature
cottonwood and early successional riparian vegetation occupy very small portions of Antelope Valley
(both 0.1%) and are clustered along the West Walker River channel.

Bridgeport Valley is larger than the irrigated HRU area in Antelope Valley, based on the extent of land
in the HRUs with less than 5.0% slope (20,053 versus 14,257 acres, respectively). Bridgeport Valley
appears wetter, with three times the area of wet sedge and somewhat higher fraction of moist grass,
but supports none of the alfalfa that covers over one-fifth of Antelope Valley (Table 3-4). Four large
tributaries to the East Walker River run through Bridgeport Valley and are mapped as riparian and
coyote willow. Along with multiple irrigation ditches, these tributaries distribute surface water widely
throughout Bridgeport Valley. The Bridgeport Valley vegetation map would improve with greater
ground-truthing since there was very limited private lands access for the maps created for this project.
Vegetation in riparian corridors in Bridgeport Valley would especially increase current knowledge of the
distribution, condition, and community st