This Economics/Recreation Appendix contains several individual reports prepared under
contract.

The Economics portion of the appendix is made of up two reports prepared by the
University of Nevada, Reno. Thefirst report, which includes two parts, isthe“ Truckee
River Basin Regional Economic Impact Model,” Technical Report UCED 94-18. This
first report initially was prepared for the 1998 draft EIS/EIR and still appliesto analyses
included in this revised draft EIS/EIR. The second report is entitled “ Economic Impact
Model for Analyses Associated with the Truckee River Operating Agreement and the
Water Quality Settlement Agreement Study Areas,” Technical Report UCED 98/99-04.
This report was prepared for the revised draft EIS/EIR for the Truckee River Operating
Agreement aswell asfor the EIS for the Water Quality Settlement Agreement. This
report updates and expands information contained in Technical Report UCED 94-18.

The Recreation portion of this appendix also is made up of two reports. “Instream Flows
and Recreation on the Truckee River and selected Tributaries’ and “ Recreation Model
Results for the Truckee River Water Quality Settlement Agreement Environmental
Impact Statement.” The first report was prepared for this study by Colorado State
University to be used in evaluating river-related recreation. The second report, prepared
by the University of Nevada, Reno, includes recreation model results and analyses based
on more recent survey datafrom California Department of Water Resources that were
used for this study aswell asfor the Truckee River Water Quality Settlement Agreement
EIS.
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Executive Summary

The U.S. Bureau of Reclamation is preparing an Environmental Impact Statement
(EIS) for the Truckee River Operating Agreement (TROA). As part of their EIS, the
Bureau is looking at the potential economic impacts of 7ROA on the Truckee River Basin
economy. The potential impacts include economic impacts on recreation from changes in
reservoir storage levels at Donner Lake, and at, Prosser, Stampede, and Boca Reservoirs
as well as economic impacts of reallocations of water between agriculture, commercial,
and residential uses. To estimate these economic impacts, the Department of Agricultural
Economics at the University of Nevada has been under contract with the Bureau to
develop a regional economic impact model of the Truckee River Basin.

The research by the Department of Agricultural Economics to develop this
regional economic impact model is complete. This regional model encompasses the
Truckee River Basin. Portions of Sierra, Nevada, Placer, El Dorado, and Alpine counties
in eastern California and portions of Pershing, Washoe, Lyon, and Douglas counties and
Carson City, an independent city, in western Nevada make-up the basin. Besides
estimation of economic impacts, the modeling effort involved a survey of visitation and
recreation use at Donner Lake, and at, Prosser, Stampede, and Boca Reservoirs and an
accounting of economic activity in the region by economic sector. Features of the model
include relationships between visitation and reservoir storage levels, annual pattems of
visitation, and expenditures. These features allow for estimation of the number of visitors
and their expenditures in the region relative to reservoir storage levels. Given reservoir
storage levels for the year 1993, the model estimates 800,000 visitors at the four sites
with expenditures in the region of $7 million. Additional model features include
economic relationships between measures of economic activity and economic linkages
between economic sectors. Economic activity in the region is output of $18 billion,
employment of 188,000 jobs, personal income of $7 billion, population of 308,000
persons, housing of 122,000 dwellings, agriculture water use of 74,000 acre-feet,
commercial water use of 12,000 acre-feet, and residential water use of 72,000 acre-feet.
These features allow for estimation of economic impacts relative to reservoir storage
levels. With expenditures of $7 million, the model estimates an overall economic impact
on the region of $10 million. This level of impact supports employment of 80 jobs and
creates $1.5 million in personal income. These same model features also allow for
estimation of economic impacts of reallocations of water. Expected future growth in the
region requires a 40,000 acre-foot transfer from agriculture use to commercial and
residential uses. For this reallocation, the model estimates a positive overall economic
impact on the region of $9 billion in 1990 dollars. This level of impact supports
employment of an additional 101,000 jobs and creates an additional $2 billion in personal
income over this period. Growth in population is 164,000 persons and new housing is
65,000 dwellings. Commercial water use increases by 11,000 acre-feet and residential
water use increases by 29,000 acre-feet. Research to further develop this regional model
may possibly continue with respect to economic impacts of river flows.
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1. Introduction

The Bureau of Reclamation is preparing an Environmental Impact Statement (EIS)
for the Truckee River Operating Agreement (TROA). This is required by the National
Environmental Policy Act. In preparing this EIS, the Burean must look at the potential
economic impacts of the Truckee River Operating Agreement on the Truckee River Basin
economy. A regional economic impact model of the Truckee River Basin has been
developed for this purpose. A dascription of the study area, justification for the model,
and specification of the objectives are presented here.



1.1. Description of the Study Area

The Truckee River Basin covers five counties in California (Sierra, Nevada,
Placer, El Dorado and Alpine) and five counties (Washoe, Pershing, Storey, Lyon and
Douglas) and Carson City in Nevada. The location of the Truckee River Basin is shown
in Figure 1.1-1.

The Truckee River, approximately 110 miles in length, begins in California at the
outlet from Lake Tahoe near the town of Tahoe City. The river flows north pass the town
of Truckee to the California-Nevada state line, then east into Nevada and through the
Truckee Meadows. Within the Truckee Meadows are the cities of Reno and Sparks. The
river then continues east towards the town of Wadsworth and then turns north, to end in
Nevada at Pyramid Lake on the Pyramid Lake Indian Reservation.

Three natural lakes with regulated outlets and four man-made reservoirs, all
located in California, permit control of Truckee River flows and provide storage for
watershed runoff. These are Lake Tahoe, Donner Lake, Independence Lake, Martis
Creek Reservoir, Prosser Creek Reservoir, Stampede Reservoir, and Boca Reservoir.
Operation and management of the water levels in these lakes and reservoirs is under the
control of the Bureau of Reclamation. These lakes and reservoirs provide storage and
allow for regulation of Truckee River flows. The hydrologic features of the Truckee
River Basin are shown in Figure 1.1-2.

Tourism is the single most important economic segment of the California
communities. The towns of Tahoe City and Truckee rely on both summer and winter
recreation attractions to draw thousands of visitors to the area. Summer recreation
attractions include Lake Tahoe, the Truckee River and the lakes and reservoirs. The
beauty of Lake Tahoe is known internationally. Winter recreation attractions include
several ski areas. Winter activities also provide an important economic boost to the area.
Most of the future development within California is expected to be related to recreation
and the development of second or vacation homes.

With the exception of Boca Reservoir, most of the visitors to the lakes and
reservoirs are from out of the area. Any operation or management change affecting lake
and reservoir levels as well as river flows will have an impact on the number of visitors to
the area. In an initial study by Loomis (OCAP DEIS May 1986) found "that visitation
change is most sensitive to water levels; a one percent change in water level results in a
1.36 percent change in visitation, holding all other factors constant”. The recreation
season for the area is short (Memorial Day through Labor Day) and includes primarily
camping, picnicking, fishing, boating, swimming, and water skiing activities.



The Little Truckee River, which flows into Stampede and Boca Reservoirs,
provides irrigation water for the Sierra Valley. About 25 ranches having an irrigated
acreage of approximately 9,700 acres rely partly on this water. Most of the acreage is
either meadows or pastures that produce forage for cattle. The irrigation water rights held
by these ranches are dictated in the Middle Fork of the Feather River Decree.

Major tributaries draining the hills surrounding the Truckee Meadows provide
additional water flow to the Truckee River. These tributaries are Hunter, Evans, Thomas,
and Whites Creeks. Additional water flow to the Truckee River is also from Steamboat
Creek and its tributaries near the eastern edge of the Truckee Meadows. Washoe Lake
and Little Washoe Lake provide regulation of Steamboat Creck.

Truckee Meadows, including the cities of Reno and Sparks, has a diversified
economy including gaming, warehousing, and some light manufacturing industries.
Although the Truckee Meadows relys significantly on the Truckee River for its municipal
and industrial water, there is an increasing recognition over the importance of having a
clean and scenic river to enhance the quality of life in the Truckee Meadows. The
Washoe County Regional Planning Board has initiated a Truckee River Corridor effort to
protect and enhance the river. Also the Reno Redevelopment Commission has initiated a
number of downtown projects associated with the river to encourage both local residents
and tourists to visit local parks and walkways along the river.

The Truckee River provides irrigation water to the Truckee Meadows. The
irrigated acreage is either meadows, pastures or alfalfa fields. Cattle graze on the
meadows and pastures and are fed hay from the alfalfa fields. The irrigation water is
water diverted from the river into ditches, water from creeks and drainage water. These
irrigation water rights are dictated in the Orr Ditch Decree.

Over-time, the irrigation water rights are being purchased for municipal and
industrial (M&I) uses. Truckee Meadows population is expected to grow 2 to 2.5 percent
annually. On account of this growth, commercial and residential water use will increase.
As transfers of water from agriculture to M&I use continues, income and employment in
the agricultural sector can be expected to diminish with concomitant increases in other
sectors purchasing water from agriculture.

East of the Truckee Meadows and near the town of Wadsworth, part of the
Truckee River water is diverted at Derby Dam. The diverted water continues east
through the Truckee Canal for irrigation in the Newlands Reclamation Project operated
by the Truckee-Carson Irrigation District (TCID). The Newlands Project consists of two
divisions. The Truckee Division surrounds the town of Fernley and the Carson Division
surrounds the town of Fallon. Within the Newlands Project approximately 60,000 acres
are irrigated with water from both the Truckee and Carson Rivers. Irrigation water from



both rivers is stored in Lahontan Reservoir and released on demand to farms in the
Carson Division and also to farms on the Fallon Indian Reservation. Outflows from the
Carson Division and Fallon Indian Reservation go to the Stillwater Wildlife Management
Area (SWMA) and Carson Lake Pasture. These two areas are wetlands that provide
habitat for fish, wildlife, and migratory fowl.

Recreation activities along the lower Carson River are primarily associated with
fishing and other recreational uses on Lahontan Reservoir and hunting and bird watching
associated with the wetlands at the Stillwater Wildlife Refuge.

Agriculture and the Fallon Naval Air Station are the primary industries in the
Fallon area.

North of Wadsworth, the Truckee River ends at Pyramid Lake on the Pyramid
Lake Indian Reservation. Aside from some irrigation en route (including the Pyramid
Lake Paiute Indian farm lands), water flowing into Pyramid Lake helps sustain the
Lahontan Cutthroat Trout and the Cui-ui fish, listed as an endangered species.

The Pyramid Lake Paiute Tribe has extensive plans for economic development for
Pyramid Lake emphasizing the natural resources of the lake. Pyramid Lake supports a
population of Lahontan Cutthroat Trout, and is popular for boating and fishing for trophy
size cutthroat trout. Other activities include camping, swimming, water skiing,
sightseeing and picnicking. The Tribe has recently completed construction of a new
marina and campground along the west shore of the lake. Future development will be
designed to enhance and utilize the lakes resources.



Figure 1.1-1. Location of the Truckee River Basin.
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Figure 1.1-2. Hydrologic Features of the Truckee River Basin.
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1.2. Justification for the Model

The Truckee River has had a long history of legal conflicts over who gets the
water, how much, and when. The river is managed by a federal water master and the
operation rules are dictated in the Truckee River Agreement of 1935 which was made part
of the Orr Ditch Decree. The continuing conflicts in the allocation of water in the
Truckee River Basin include monitoring storage levels in the upstream reservoirs and
stream flows for recreation, meeting growing water demands for municipal use in the
Truckee Meadows (including provisions for drought periods), providing water deliveries
to the Newlands Reclamation Project, protecting fish species at Pyramid Lake and
stabilizing the lake level, and maintaining and improving wetlands at the Stillwater
Wildlife Management Area. Any resolution to these conflicts will entail changes in the
operation of the upstream reservoirs, changes in instream flows, and changes in
intersectoral water allocations.

Public Law 101-618, also referred to as the "Negotiated Settlement” was passed by
the 101st Congress at the end of its 1990 session to settle a number of water related issues
in the Truckee and Carson River Basins. Title I of this public law establishes a fund for
$43 million to settle the water related issues of the Fallon Paiute-Shoshone Indian Tribe.
Title II of this law is intended to settle the water related issues associated with the
Truckee River, Carson River, and Pyramid Lake.

One of the means by which the goals of Title II will be accomplished is through a
Truckee River Operating Agreement (TROA). This operating agreement is essentially
modification in the operation of the upstream reservoirs to provide benefits to fish and
wildlife and to municipal, industrial, agricultural and recreational users downstream of
Tahoe City, and satisfy the requirements of the Endangered Species Act by promoting the
enhancement and recovery of the Cui ui fish at Pyramid Lake. This operating agreement
is to be negotiated between the Secretary of the Department of the Interior and the states
of California and Nevada after consultation with affected parties. The regulations
concerning this operating agreement are outlined in Section 205 of Public Law 101-618.
Under these regulations, the Secretary and the signatures to the operating agreement shall,
if necessary, develop and implement a plan to mitigate any significant adverse
environmental impacts resulting from the operating agreement.

For this purpose, one potentially important impact will be the effect of the Truckee
River Operating Agreement on the economy of the Truckee River Basin. Therefore, in
describing economic impacts resulting from the operating agreement, there is a definite
need for a tool to both identify and quantify economic impacts from changes in the
operation of the upstream reservoirs, changes in instream flows, and changes in
intersectoral water allocations.



1.3. Specification of the Objectives

The objective of this research is a regional economic impact model of the Truckee
River Basin. This model will be developed by following input-output analysis and input-
output modeling procedures. This model will have a recreation model component and an
input-output model component. Application of this model will be estimation of the
economic impacts resulting from the Truckee River Operating Agreement on the Truckee
River Basin economy. The sub-objectives of this research are:

L. Survey of the Visitation
Personal interviews of visitors at selected river, lake and reservoirs sites
will be done to collect information on recreation visitation, activities, and
expenditures.

2. Estimation of the Expenditure Function

An expenditure function will be estimated to calculate recreation
expenditures of visitors at selected river, lake and reservoir sites.

3. Formulation of the Model Equations

Model equations will be formulated to estimate the annual number of
visitors at selected lake and reservoir sites and expenditures relative to reservoir
storage levels and annual pattemns of visitation.

4. Definition of the Region

The region will be defined in terms of economic area, population base, and
econormic sectors.

5. Collection of the Control Total Data

Control total data for the region will be collected for output, employment,
income, population, housing, agriculture water use, commercial water use, and
residential water use.

6. Derivation of the Model Tables

Model tables for estimation of economic impacts will be derived from a
transactions matrix that reflects the economy of the region.



7. Estimation of the Economic Impacts for Alternative Reservoir Storage Levels

A program will be developed to estimate economic impacts for alternative
reservoir storage levels.

8. Estimation of the Economic Impacts for Reallocations of Water

A program will be developed to estimate economic impacts for
reallocations of water.

The main objective and these sub-objectives are completed through the following
chapters. The second chapter is on model development. The third chapter covers the
recreation model component. The fourth chapter covers the input-output model
component. The fifth chapter is on model application. The sixth chapter is a conclusion.
In addition to these chapters there are two supplement chapters on model improvement.
References are given at the end.



2. Model Development

The regional economic impact model is developed following input-output
procedures. Input-output refers to the analytical framework developed by Professor
Wassily Leontief in the late 1930's. Professor Leontief later received the Nobel Prize in
Economic Science in 1973 for his work in this area (Miller and Blair, 1985). These
input-output procedures are input-output analysis and input-output modeling. An
explanation of input-output analysis and a description of input-output modeling are
presented here.
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2.1._Explanation of Input-Output Analysis

Input-output analysis concerns the measurement of an economic impact,
accounting of the economic activity, and estimation of an economic impact.

11



Measurement of an Economic Impact

The economic impact on the region is the dollar amount of economic activity,
reported as output, that would occur as a result of either alternative reservoir storage
levels at Prosser, Stampede, and Boca Reservoirs or reallocations of water from
agriculture use to commercial and residential uses. Measurement of economic impacts
from both is done through direct, indirect, induced, and total effects.

The economic impact for alternative reservoir storage levels at Prosser, Stampede,
and Boca Reservoirs is measured in the following manner. An economic impact occurs
because of recreation activities at the reservoirs. At each alternative reservoir storage
level there is a different level of recreation in terms of visitation to the reservoirs and
expenditures in the economy. Visitation to the reservoirs is by camping and day use
visitors. Expenditures in the economy are on items necessary for recreation at the
reservoirs. Items such as gas, groceries, supplies, meals at restaurants, hotel rooms, and
vacation-home rent. Camping and day use visitors purchase these items from businesses
and cause a direct effect to occur on the economic activity in the region. In addition to
this direct effect, indirect and induced effects also occur. Given that businesses in the
region sell items for recreation to camping and day use visitors, these businesses also
purchase products and services from other businesses in the region. Because of these
purchases being made, there is then an indirect effect on other businesses and on
economic activity in the region. The induced effect on economic activity in the region is
household spending by employees of these affected businesses. At each alternative
reservoir storage level there is a different amount of household spending by employees.
Together the direct, indirect, and induced effects on economic activity make-up the total
effect or economic impact on the region for alternative reservoir storage levels.

The economic impact for a reallocation of water from agriculture use to
commercial use is measured in the following manner. An economic impact occurs since
water is a resource requirement for agriculture production and commercial activity. A
reallocation of water transfers an amount of water from agriculture use to commercial
use. The direct effect on economic activity in the region is a decrease in agriculture
production from farms and ranches, and an increase in commercial activity from
businesses. The indirect effect on economic activity in the region is also a decrease in
business activity from those businesses that sell products and services to farms and
ranches for agriculture production, and also an increase in business activity of the
businesses that sell products and services to businesses that have an increase in
commercial activity. The induced effect on economic activity in the region is a decrease
in household spending by employees on farms and ranches, and an increase in household
spending by employees in commercial businesses. Together the direct, indirect, and
induced effects on economic activity make-up the total effect or economic impact on the
region for a reallocation of water from agriculture use to commercial use.

12



As a result of the total effect on economic activity there are also response effects
that occur in the region. Response effects include effects on employment, income,
population, housing, agriculture water use, commercial water use, and residential water
use. These response effects are an additional part of an economic impact.

13



Accounting of the Economic Activity

There are several economic sectors in the region. An accounting of the economic
activity is necessary to determine the sectors interdependence. Relationships between
sectors are identified through intersector transactions. Transactions that are accounted for
by sector include intermediate demand, final demand, final payments, total output, and
total input.

A transactions matrix provides for the accounting of the economic activity by
sector in the region. The arrangement of this matrix is shown in Figure 2.1-1. Sectors
are both selling sectors and purchasing sectors. There are four quadrants in the matrix.
Quadrant I contains intermediate demand transactions. Intermediate demand transactions
are sales and purchases of products and services among sectors. Sales of products and
services represent output and purchases of products and services represent input.
Quadrant II contains final demand transactions. Final demand transactions are sales of
output to personal consumption, private fixed investment, government, and exports.
Quadrant I contains final payment transactions. Final payment transactions are
payments for primary inputs. Primary inputs include value-added items of employee
compensation, profits, interest, indirect business taxes, and depreciation. Imports are also
a primary input. Quadrant IV describes transactions that are not directly linked to the
other quadrants. Total output are total sales by sectors. Total input are total purchases by
sectors.

The transactions matrix is a double-entry accounting system. There is a rowwise
accounting of sales by sector and a columnwise accounting of purchases by sector. The
rowwise accounting of sales by sector depict the sale pattern of products and services.
The columnwise accounting of purchases by sector depict the purchase pattern of
products and services in the production process. Total sales of products and services
represent total output. Total purchases of products and services represent total input.
Furthermore, the rowwise accounting sales by a sector reflect relationships known as
forward linkages and the columnwise accounting of purchases by a sector reflect
relationships known as backward linkages.

Rowwise, for Quadrants I and II, total output for each selling sector X; consist of
intersector sales of output to purchasing sectors of intermediate demand xjj's and sales of
output to final demand Yj. This is expressed through the following accounting equations:

Xi=xj1 .. tXjj ... + x5+ Yj; wherei= 1, n; (2.1-1)

or,
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n

Xi=XZxjj+Yj wherei= 1, n. (2.1-2)
J

The summation over j reflects intersector sales for the products or services of sector 1.

The final demand component of total output is disaggregated into personal
consumption pcj, private fixed investment fi;, government gj, and exports outside the
region ej. This is expressed through the following accounting equation:

Yi=peci+fij +gj+e wherei=1,n. (2.1-3)

Again, consumption, investment, government, and exports comprise final demand.
Government can be further disaggregated into federal, state, and local government.

Columnwise, for Quadrants I and III, total input for each purchasing sector Xj
consists of intersector purchases of input from selling sectors of intermediate demand xji's
and purchases of input from final payments P;. This is expressed through the following
accounting equations:

Xj =x1j+... +Xjj + Xpj + Pj; where j= 1, n; (2.1-4)
or,
n
Xj= E xjj + Pj; where j=1, n. (2.1-5)
i

The summation over i reflects intersector purchases for the products or services of sector
J:

The final payments component of total input is disaggregated into employee
compensation ec;j, profit income pr;, interest income m_] indirect business taxes t;,
charges against depreciation of capl equlpment dj, and imports from outside the region
m;. This is expressed through the following accountmg equation:

Pj=ecj+prj+inj+ 1+ dj +mj; where j =1, n. (2.1-6)

The employee compensation, profit income, ‘interest income, indirect business taxes, and
depreciation is the value-added portion of final payments.

15



The final accounting identity of the transaction matrix is that for each sector total
output X; must equal total input Xj. This is expressed through the following accounting
equation:

Xi=Xj where 1 =}j. (2.1-7)

The summation of total output for all sectors is gross output. The summation of total
input for all sectors is gross outlay. Then gross output must also equal gross outlay.

The accounting of economic activity in the region is extended to also include

employment, income, population, housing, agriculture water use, commercial water use,
and residential water use by sector.
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.Figure 2.1-1. Arrangement of the Transactions Matrix.
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Estimation of an Economic Impact

Estimation of an economic impact on the region is done by using the output
requirements of an input-output model. The transactions matrix for the region is the basis
for the input-output model. Through a sequence of calculations involving matrix algebra,
the transactions matrix becomes an input-output model which provides direct
requirements, final demand requirements, output requirements, employment
requirements, and income requirements. Qutput requirements indicate the total effect on
economic activity from a change in output. Qutput requirements also provide the
distribution of the total effect over all economic sectors.

Three assumptions are made before the transactions matrix becomes an input-
output model. The first assumption is that individual businesses which make-up the
economy in the region can be grouped together into economic sectors. The reasoning
here is that businesses in a given sector will be affected similarly by a given change. The
second assumption is that all businesses in a given sector produce homogeneous products
and services. The third assumption is that purchases of products and services by
businesses in a sector from businesses in other sectors represent linear production
functions. This last assumption is the assumption of fixed proportionality.

The transactions matrix for the region becomes an input-output model in the
following manner. Purchases of products and services by businesses in a sector from
businesses in other sectors are inputs into the production process. Inputs into the
production process by a sector are used in direct proportion to the total output from that
sector. This production relationship is expressed through the following equations:

Xij

ajj = ; where i, j= 1, n; (2.1-8)
X

or,

Xjj = 8jjXj; wherei, j=1,n (2.1-9)

The a;; is the direct requirement of production. The direct requirements are determined
for each sector by dividing the purchases of the given sector by the total output of the
same sector. Each direct requirement is defined as the dollar value of input per dollar
value of output. Rowwise, the direct requirements are then substituted into the
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accounting equations (2.1-1):
Xj=2j)X] +... + ajXj + ... +ajpXp + Yj; wherei=1, n. (2.1-10)

For n sectors, the equations are more compactly restated in matrix algebra notation by the
following equation:

X=AX+Y. (2.1-11)

The X is an (n x 1) matrix that includes the total output for n sectors. The A is the (n x n)
matrix of direct requirements. The Y is an (n x 1) matrix of final demand. This equation
is then solved for X in terms of the A matrix and Y by matrix inversion. Matrix inversion
provides for the following equations:

XI-A)=Y; (2.1-12)
and,

X=(1-A1Y: (2.1-13)
or,

X =BY. (2.1-14)

The I is an (n x n) identity matrix. The A matrix is subtracted from the I matrix and then
through matrix inversion becomes the final demand requirements matrix or B matrix.
Inversion of the (I — A) matrix is represented by the superscript —1. The final demand
requirements imply that, given a vector of final demand, economic activity can be directly
determined for each sector by the following equation:

Xi=bj1Yy+.. tbjjYj+.. +binYp; wherei= 1,n. (2.1-15)
Then differentiating this equation with respect to final demand:

o X
b= ; where i, j=1,n. (2.1-16)
dYj

The final demand requirements, bjj's, indicate the total effect on economic activity of
sector i from a change in final demand for sector j. Their columnwise summation over all
sectors is the final demand total requirement B;j. This summation is expressed through
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the following equation:

n
Bj =2 bjj; where j=1, n. (2.1-17)
i

The B; indicates the total effect on economic activity over all sectors from a change in
final d'emand for sector j. Similar to final demand requirements are output requirements.
Output requirements are derived through the following equation:

bj
cjj = ' ; where i, j=1, n. (2.1-18)
bij

The cjj's are output requirements. These are placed into a C matrix. Columnwise, the
output requirements are calculated by dividing the final demand requirements by the
intrasector final demand requirement b';;. The intrasector final demand requirement is the
final demand requirement along the mam diagonal of the B matrix. Output requirements,
cij's, indicate the total effect on economic activity of sector i from a change in output for
sector j. Their columnwise summation over all sectors is the output total requirement C;.
This summation is expressed through the following equation:

n
Cj=Z cjj; where j= 1, n, (2.1-19)
i

The C; indicates the total effect on economic activity over all sectors from a change in
output for sector j. Following this, employment and income requirements are found to
complete the input-output model.

Estimating an economic impact on the region is done using the output
requirements matrix because the effects on economic activity are due to changes in output
as opposed to changes in final demand.

Again, response effects are an additional part of the economic impact. Response
effects include effects on employment, income, population, housing, agriculture water
use, commercial water use, and residential water use. These are estimated by output
response coefficients, Qutput response coefficients are defined as the unit values of
employment, income, population, housing, agriculture water use, commercial water use,
and residential water use per dollar value of output for each economic sector in the
region.
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2.2. Description of Input-Qutput Modeling

Input-output modeling involves the development of the recreation model
component, development of the input-output model component, and application of the
model.

21



Development of the Recreation Model Component

The regional economic model includes a recreation model component to estimate
the direct effect on the region for alternative reservoir storage levels at Prosser, Stampede,
and Boca Reservoirs. This direct effect is referred to as the direct economic impact.

The recreation model generates the annual number of camping and day use
visitors, and the annual camping and day use visitor expenditures relative to end of the
month storage levels at Prosser, Stampede, and Boca Reservoirs for a given year. Then
annual camping and day use visitor expenditures are allocated by economic sector to
become the direct economic impact.

Development of the recreation model component required three tasks. These tasks
are titled: survey of the visitation, estimation of the expenditure function, and formulation
of the model equations. A summary of each task is given below.

A survey of the visitation was done during the week of August 9th through the
15th, 1993. This survey involved personal interviews of both camping and day use
visitors along the Upper Truckee River, at Prosser Reservoir, at Stampede Reservoir, at
Boca Reservoir, along the Lower Truckee River, and at Pyramid Lake. A questionnaire
was used for the personal interviews. Camping and day use respondents were asked
questions on site visitation, group size, site characteristics, expenditures, activity hours,
site visitation at alternative water levels, site substitution, and demographics. In all, 162
respondents participated in the survey.

An expenditure function was estimated with data taken from the survey of the
visitation. An expenditure function estimates the expenditures of camping and day use
visitors per day per group by site. The sites, again, include Upper Truckee River, Prosser
Reservoir, Stampede Reservoir, Boca Reservoir, Lower Truckee River, and Pyramid
Lake. This expenditure function is specified in a semi-logarithmic form and then
estimated using a maximum-likelihood estimation technique. The expenditures per group
per day by site were found to be dependent upon activity hours of respondents at the site
and group size of respondents at the site.

Model equations were formulated to calculate the annual number of camping and
day use visitors at the reservoirs and the annual expenditures of the camping and day use
visitors relative to end of the month storage levels at Prosser, Stampede, and Boca
Reservoirs. This model has eleven separate functions. A set of equations and group of
variables is given for each function. Also data is described that was used to develop each
function. Data was either taken from the survey of the visitation and estimation of the
expenditure function or collected from additional sources. Data from additional sources
include the number of camping visitors to the campgrounds at each reservoir and end of
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the month storage levels for each reservoir. The end of the month reservoir storage levels
for each reservoir serve as the input into the model.

More details on the recreation model component and each of these tasks is
provided in Chapter 3.
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Development of the Input-Output Model Component

The regional economic model includes a input-output model component to
estimate the total effect and the response effect on the region for alternative reservoir
storage levels at Prosser, Stampede, and Boca Reservoirs. The total effect and response
effect are referred to as the total economic impact and the response economic impact,
respectively. The input-output model is also used to estimate the direct economic impact,
the total economic impact, and the response economic impact on the region for
reallocations of water from agriculture use to commercial use.

The input-output model generates the total economic impact and the response
economic impact on the region for alternative reservoir storage levels at Prosser,
Stampede, and Boca Reservoirs. The input-output model also generates the direct
economic impact, the total economic impact, and the response economic impact for
reallocations of water from agriculture use to commercial use.

Development of the input-output model component required three tasks. These
tasks are titled: definition of the region, collection of the control total data, and derivation
of the model tables. A summary of each task is given below.

The region was defined by an economic area, a population base, and several
economic sectors. The hydrologic boundaries of the Truckee River Basin outline the
region. Within the region, the economic area covers part of eastern California and part of
western Nevada. Part of eastern California includes portions of Sierra, Nevada, Placer,
El Dorado, and Alpine counties and the towns of Truckee, Tahoe City, and South Lake
Tahoe. Part of western Nevada includes portions of Pershing, Washoe, Lyon, Carson
City (an independent city), and Douglas counties and the cities of Reno and Sparks. The
population base for the region is 316,381 persons. Of this amount, 16% is from the
California counties and 84% is from the Nevada counties. There are also twenty
aggregated economic sectors that make-up the economy in the region. These sectors are
livestock production, dairy production, alfalfa hay production, other hay production,
barley production, agricultural services, gold mining, other mining, construction,
manufacturing, transportation and communications, utilities, trade, eating, drinking, and
lodging, finance, insurance, and real estate, services, hotels, gaming, and recreation,
health, local government, and households.

Control total data was collected for the region. There is a control total for output,
employment, income, population, housing, agriculture water use, commercial water use,
and residential water use. A definition, a source, and values by economic sector for the
region by state are given for each control total. The values are estimated either by using
specific information, coefficients, or county level data adjusted to the region by
population. For the region, output is $17,857,271,279. Employment is 188,121 jobs.
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Income is $6,720,549,054. Population is 307,874 persons. Housing is 122,239
dwellings. Agriculture water use is 73,696 acre-feet. Commercial water use is 12,432
acre-feet. Residential water use is 72,453 acre-feet. Output response coefficients are
also provided for the region. These coefficients indicate how employment, income,
population, housing, agriculture water use, commercial water use and residential water
use change from a one dollar change in output.

Input-output tables were derived from the transactions matrix for the region. The
transactions matrix is developed for Washoe county using IMPLAN, but, rebalanced by a
modified RAS technique to the output control total for each economic sector in the
region. Following this, input-output tables are found by performing a sequence of
calculations involving matrix algebra.  The input-output tables include direct
requirements, final demand requirements, output requirements, employment
requirements, income requirements, and multipliers. A description is provided for each
of these tables. The description includes a definition of the table, and explanation of any
calculations, and representation of the table in matrix algebra notation.

More details on the input-output model component and each of these tasks is
provided in Chapter 4.
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Application of the Model

The regional economic model has two applications. The first application is to
estimate economic impacts for alternative reservoir storage levels at Prosser, Stampede,
and Boca Reservoirs. The second application is to estimate economic impacts for
reallocations of water from agriculture use to commercial use. A computer program was
written to perform the calculations for each of these applications.

The operation of the computer program to calculate economic impacts for
alternative reservoir storage levels at Prosser, Stampede, and Boca Reservoirs follows the
flowchart in Figure 2.2-1. This program integrates the recreation model component with
the input-output model component. A summary of the operation of this program is given
below.

The program starts with input data. The input data is the alternative reservoir
storage levels at Prosser, Stampede, and Boca Reservoirs. The program takes the
alternative reservoir storage levels and performs the first process. This process calculates
each of the eleven functions of the recreation model. OQutput from this process includes
the direct economic impact by economic sector. From this, the program takes the direct
economic impact by economic sector and performs the second process. This process
multiplies the direct economic impact by economic sector by the output requirements of
the input-output model. Output from this process is the total economic impact by
economic sector. Finally, the program takes the total economic impact by economic
sector and performs the third process. This process multiplies the total economic impact
by economic sector by the output response coefficients of the input-output model. Output
from this process is the response economic impact by economic sector. Having generated
the direct economic impact, total economic impact, and response economic impact the
program stops.

The operation of the computer program to calculate economic impacts for
reallocations of water from agriculture use to commercial use follows the flowchart in
Figure 2.2-2. This program uses only the input-output model component. A summary of
the operation of this program is given below.

The program starts with input data. The input data is either an agriculture water
transfer amount or a commercial water transfer amount. From this, the program takes the
water transfer amount and performs the first process. This process multiplies the water
transfer amount by water transfer coefficients of the input-output model. Water transfer
coefficients for agriculture water use are the proportions of agriculture water use in the
agriculture sectors. Water transfer coefficients for commercial water use are the
proportions of commercial water use in the commercial sectors. Output from this process
is the water transfer amount by economic sector for either an agriculture water transfer or

26



a commercial water transfer. From this, the program takes the water transfer amount by
economic sector and performs the second process. This process divides the water transfer
amount by economic sector by the output response coefficients for either agriculture
water use or commercial water use of the input-output model. Output from this process is
the direct economic impact by economic sector for either an agriculture water transfer or
a commercial water transfer. From this, the program takes the direct economic impact by
economic sector and performs the third process. This process multiplies the direct
economic impact by economic sector by the output requirements of the input-output
model. Output from this process is the total economic impact by economic sector for
either an agriculture water transfer or a commercial water transfer. Finally, the program
takes the total economic impact by economic sector and performs the fourth process.
This process multiplies the total economic impact by economic sector by output response
coefficients of the input-output model. Output from this process is the response
economic impact by economic sector for either an agriculture water transfer or a
commercial water transfer. Having generated the direct economic impact, total economic
impact, and response economic impact the program stops.

More details on model application and each of these computer programs is
provided in Chapter 5.
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Figure 2.2-1. Flowchart for Estimation of the Economic Impacts for Alternative Reservoir Storage Levels.
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Figure 2.2-2. Flowchart for Estimation of the Economic Impacts for Reallocations of Water.
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3. Recreation Model Component

The recreation model component of the regional economic impact model serves
the purpose of estimating the annual number of camping and day use visitors at Prosser,
Stampede, and Boca Reservoirs and their annual expenditures in the regional economy.
Development of this component involved survey of the visitation, estimation of the
expenditure function, and formulation of the model equations.
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3.1. Survey of the Visitation

A visitation survey of the Truckee River Basin was done from August 9th through
the 15th, 1993. Specific recreation sites visited included the Upper Truckee River,
Prosser Reservoir, Stampede Reservoir, Boca Reservoir, the Lower Truckee River, and
Pyramid Lake. The purpose of the survey was to first obtain an overall picture of the
visitation and recreation activities occurring at the sites, second, quantify the amount of
expenditures that visitors at the sites make to the local economy, and third, identify how
the visitation would change in relation to the level of water at the sites. To achieve this
purpose, information was gathered from visitors at the site through an interview process
using a questionnaire. During the interview process, observations were also made at each
site. Once the interview process was completed, all the data was then compiled and
analyzed to develop a set of descriptive statistics. The interview questionnaire, a list of
observations, and the descriptive statistics of the data are presented below.
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Interview Questionnaire

On-site interviews were done using a questionnaire. Through this questionnaire,
visitors were asked general, site specific, and demographic questions. General questions
were asked to identify where recreation activities were occurring, the type of recreation
activities, and months during the year that a visitor came to the area. Site specific
questions were asked on the site where the visitor was at the time of the interview. These
questions were to identify reasons for choosing to visit the site, local expenditures made
to visit the site, the number of hours spent participating in recreation activities at the site,
whether or not respondents would continue to visit the site if the water level were to
change, which other site would be chosen in the event that the water level did change to
the point they would no longer continue to visit the site, and the willingness to pay by the
visitor to keep the water level at the interview site suitable for recreation. Demographic
questions were also asked on the age, education, and household income of the visitor.
These questions, however, due to their sensitivity, were made optional. The questions
asked are given below.
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General Questions
L. How many times during the year do you visit the following recreation sites?

Upper Truckee River
Prosser Reservoir
Stampede Reservoir
Boca Reservoir
Lower Truckee River

Pyramid Lake

2. What recreation activities do you enjoy at these sites? (if other activity is given,
just make a note)

Picnicking
Camping
Fishing
Swimming
Boating
Boating-fishing
Boating-water skiing
Jet skiing
Rafting
Kayaking
Biking

Hiking

Other

3. At what months during the year do you visit these sites?

April

May

June

July
August
September
October
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Site Specific Questions

1. How many times do you visit this site in a year?
2. Where are you from? City County
State Zip Code
3. How many people are in your party? Adults Children

4, Are you camping at this site? Yes No

If yes, how many days are you staying at this site?
If no, how many hours are you staying at this site?

5. What is your reason for choosing to visit this site in order of preference? (scale 5
as highest and I as lowest, if other reason is given, just make a note)

Location

Water level
Facilities / services
Fees

Crowd

Other

6. How much did you spend on the following items to visit this site? (only list local
expenditures at or around the interview site, i.e. Tahoe City, Truckee, Reno)

License fees

Camping fees

Hotel / motel
Restaurant

Grocery purchases
Equipment and supplies
Rental

Fuel cost

Other

Total . $
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7. How many hours per day during your visit is spent on the following activities at
this site?

Picnicking
Camping
Fishing
Swimming
Boating
Boating-fishing
Boating-water skiing
Jet skiing
Rafting
Kayaking
Biking

Hiking

Other

Total hours per day

8. How often would you visit this site per year if the water level at this site dropped
by the following schedule? (only use the schedule for the interview site)

Upper Truckee River (Tahoe City to Boca Reservoir outlet)

1)  No reduction in river level
(350 cfs; suitable for rafting)
2) 1/ 3 reduction in river level
(250 cfs; suitable for rafting)
3) 2 / 3 reduction in river level
(125 cfs; minimum level suitable for rafting)
4) Over 2 / 3 reduction in river level
(Below 125 cfs, not suitable for rafting)
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Prosser Reservoir

1}  No reduction in lake level
(29,840 af; boat ramp usable)
2) Minor reduction in lake level
(28,000 af; boat ramp usable)
3) 1/ 3 reduction in lake level
(19,000 af; boat ramp usable, minimum level for recreation)
4) 2/ 3 reduction in lake level
(11,000 af; minimum level for boat ramp use)

Stampede Reservoir

1)  No reduction in lake level
(226,000 af; boat ramp usable)
2) 1/ 4 reduction in lake level
(170,000 af; boat ramp usable)
3) 1/ 2 reduction in lake level
(130,000 af, boat ramp usable)
4) 2 / 3 reduction in lake level
(below 80,000 af; minimum level for boat ramp use)

Boca Reservorr

1) No reduction in lake level
(41,100 af, boat ramp usable)
2) Minor reduction in lake level
(38,000 af; boat ramp usable)
3) 1/ 3 reduction in lake level
(33,000 af; minimum level for boat ramp use)
4) 1/ 2 reduction in lake level
(22,000 af, minimum level for recreation)
5) Over half reduction in lake level
(Below 22,000 af)
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Lower Truckee (Boca Reservoir outlet through Reno)

1)  No reduction in river level
(1,000 cfs; suitable for rafting or kayaking)
2) 1/ 3 reduction in river level
(700 cfs; suitable for rafting or kayaking)
3) 2 / 3 reduction in river level
(400 cfs; Floriston rates; suitable for rafting, not suitable for kayaking)
4)  Over 2/ 3 reduction in river level
(below 400 cfs; not suitable for rafting)

9. Would you choose to visit another site, given that the water level dropped and you
quit visiting this site? Yes No

If yes, which of the following recreation sites would you choose? (delete
the interview site)

Upper Truckee River
Prosser Reservoir
Stampede Reservoir
Boca Reservoir
Lower Truckee River
Pyramid Lake

10.  How much would you be willing to pay per year not to have the water level drop
$0 you can continue to visit this site?

$0
$5
$10
$25
$50
$100
$
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Demographic Questions
1. Please indicate your age by marking the appropriate response?

under 16 years
16 - 20
21-30
31-40
41-50
51-60
61-70
over 70

2. Please indicate your education level by marking the appropriate response?

Elementary School
High School

Technical School

2 Years of College

4 Years of College
Over 4 Years of College

3. Please indicate your total household income level by marking the appropriate
response?

below $10,000
$10,000 - $25,000
$26,000 - $50,000
$51,000 - $75,000
$76,000 - $100,000
over $100,000

T

The total number of visitors that participated in an interview was 177. There were
23 on the Upper Truckee River, 8 at Prosser Reservoir, 50 at Stampede Reservoir, 49 at
Boca Reservoir, 27 on the Lower Truckee River, and 20 at Pyramid Lake. A day was
spent at each site during the week. An additional day was spent at Stampede Reservoir
and Boca Reservoir on the weekend.
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List of Observations

Observations were made at each site during the interview process. Key

observations are listed below.

1.

The water flow in the Upper Truckee River was below 125 cubic feet per second.
Prosser Reservoir held 19,000 acre-feet of water in storage. Storage in Stampede
Reservoir was between 130,000 acre-feet and 170,000 acre-feet. There was
33,000 acre-feet of water held in storage in Boca Reservoir. The water flow in the
Lower Truckee River was below 400 cubic feet per second.

The highest number of day use visitors for water related recreation activities were
at Boca Reservoir followed by Prosser Reservoir, the Lower Truckee River, and
Pyramid Lake. The highest number of camping visitors were at Stampede
Reservoir, followed by the Upper Truckee River, Boca Reservoir, and Pyramid
Lake.

The proportionate split.of day use visitors to camping visitors was approximately
80% day users to 20% campers on the Upper Truckee River, at Prosser Reservoir,
and at Boca Reservoir. Stampede Reservoir had a proportionate split of 20% day
users to 80% campers. The Lower Truckee River was 100% day users. Pyramid
Lake had about 50% day users to 50% campers.

Very little water related recreation activity was seen to occur along the Upper
Truckee River. Reason for this was a low level of water flow in the river. River
rafting and fishing from shore would be the activities seen on the river given a
sufficient level of river flow. Mountain biking was the only recreation activity
seen to occur along the river. This activity was seen throughout the day along
developed bike paths beside the river.

The highest number of water related recreation activities were observed at Boca,
Stampede, and Prosser Reservoirs. At Boca Reservoir, the early morning activities
seen were fishing from shore and by boat. A definite change in activities occurred
at mid-morning. The fishing activities were replaced by swimming, boating, water
skiing, jet skiing, and wind surfing. The level of these activities grew throughout
the day and started to diminish by late afternoon. Similar activities occurred at
Stampede Reservoir. However, moming fishing by boat was observed as the
predominant activity at Stampede Reservoir. Also jet skiing and wind surfing
weren't seen at Stampede Reservoir. Only morning fishing from shore and by boat
were seen at Prosser Reservoir. There were no afternoon activities on Prosser
Reservoir like there were on Boca and Stampede Reservoirs. '
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10.

11.

12.

Competition among fishing, pleasure boating, water skiing, and jet skiing activities
was very apparent at Boca Reservoir. Pleasure boating and water skiing were seen
to interrupt the fishing and the jet skiing was seen to interrupt the boating and
water skiing.

The water related recreation activity seen along the Lower Truckee River was
fishing from shore and this was mainly seen in the moming and evenings.

The water related recreation activities at Pyramid Lake were observed to be
swimming, water skiing, and jet skiing. These activities occurred throughout the
day. Fishing was not permitted at Pyramid Lake at the time of survey.

July and August were popular months for both day use and camping visitors at
Boca and Stampede Reservoirs for water related recreation activities other fishing.
During these months, day use visitors tended to visit a site more than once while
camping visitors chose to visit a site only once. Camping visitors, however, chose
to stay from a couple of days to about ten days. A stay of at least a week seemed
to be common at Stampede Reservoir,

Reasons given for visiting each recreation site were different between the sites.
The Upper Truckee River was visited because of location. Boca Reservoir was
visited because of the water level, the location, and the fees. Stampede Reservoir
was visited because of the facilities, location, water level, and the crowd. Prosser
Reservoir was visited because of location, water level, and the fees. Visitation on
the Lower Truckee River was dependent on the water level. Pyramid Lake was
visited because of the water level.

Local expenditures were primarily made in Truckee. Expenditures varied among
each site and by recreation activity. Expenditures made to visit Boca Reservoir
were for fishing license fees, grocery purchases, equipment and supplies, and fuel
costs. Likewise, expenditures for a visit to Stampede Reservoir were on fishing
license fees, user fees, restaurant, grocery purchases, equipment and supplies, and
fuel costs.

The Upper Truckee River with a water flow below 125 cubic feet per second was
limited to camping and biking activities. A water flow above 125 cubic feet per
second and below 350 cubic feet per second would add fishing and rafting

activities.
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13.

14,

13.

16.

17.

18.

A storage level at Prosser Reservoir of above 19,000 acre-feet to capacity at
29,840 acre-feet would cause camping, fishing by boat, and fishing from shore to
remain, At a reservoir level below 19,000 acre-feet to 11,000 acre-feet the boat
ramp would be usable but below 11,000 acre-feet the boat ramp is unusable
eliminating much of the fishing by boat activity.

At Stampede Reservoir, a storage level of above 130,000 acre-feet to capacity at
226,000 acre-feet and below 130,000 acre-feet to 80,000 acre-feet, recreation
activity would remain with camping, fishing, pleasure boating, and water skiing.
Below 80,000 acre-feet the boat ramp would become unusable eliminating
virtually all boating activities. Visitors also preferred some shoreline area to
support swimming, fishing, boating. water skiing, jet skiing, and other activities.

There was 33,000 acre-feet of water in storage in Boca Reservoir. Recreation
activities observed at this level were camping, fishing, pleasure boating, water
skiing, and jet skiing. These activities would still be seen at a 38,000 acre-foot
storage level. Above the 38,000 acre-foot level, however, reduces the amount of
shoreline eliminating much or most of the boating and jet skiing activities.
Similarly below the 33,000 acre-foot water level the boat ramp would become
unusable eliminating all the boating activities. Jet skiing along with fishing from
shore and camping are activities that would possibly remain to a certain extent at a
lower water level.

The water flow in the Lower Truckee River was below 400 cubic feet per second
and fishing from shore was the primary recreation activity. At a flow over 400
cubic feet per second rafting could be expected to occur. A flow at 700 cubic feet
per second adds kayaking. A flow over 700 cubic feet per second, however,
eliminates rafting. :

At Pyramid Lake, visitors indicated that because of its large size, the water related
recreation activities would occur at any lake level.

Day use visitors will tend to visit Boca Reservoir if the water level is suitable for
recreation activities rather than visit Stampede Reservoir. Pyramid Lake will
attract day use visitors when water levels at both Boca Reservoir and Stampede
Reservoir are not suitable for recreation activities. Camping visitors will tend to
visit Stampede Reservoir as opposed to Boca Reservoir. Both day use and
camping visitors will tend to visit Boca Reservoir and Stampede Reservoir when
other recreation areas in the vicinity are filled-up.
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19,

20.

The willingness to pay to maintain a water level suitable for recreation activities
was different between day use and camping visitors with regards to distance of
travel to the recreation site, the recreation site itself, and the recreation activity.

Day use visitors as well as camping visitors were of all ages, education levels, and
household income levels.
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Descriptive Statistics

The descriptive statistics of the data are presented below with an explanation of
their interpretation. The descriptive statistics include number of respondents, site
visitation of respondents, activities of respondents, annual visitation of respondents,
annual visitation of respondents per site, number of visits by respondents per site, local
and non-local respondents per site, group make-up of respondents per site, camping and
day use respondents per site, ranking of reasons to visit by respondents per site,
expenditures by respondents per site, expenditures by camping respondents per site,
expenditures by day use respondents per site, activity hours per day by respondents per
site, activity hours per day by camping respondents per site, activity hours per day by day
use respondents per site, indicated number of visits by respondents at altemative water
levels per site, site substitution of respondents per site, willingness of respondents to pay
to maintain water level per site, age brackets of respondents, education levels of
respondents, and household income levels of respondents.
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Number of Respondents

The number of respondents successfully interviewed were 162 out of the 177
ViSItors.

The breakdown of the number of respondents for each site is provided in Table
3.1-1. There were 20 respondents on the Upper Truckee River, 6 respondents at Prosser
Reservoir, 46 respondents at Stampede Reservoir, 46 respondents at Boca Reservoir, 25
respondents on the Lower Truckee River, and 19 respondents at Pyramid Lake. These
numbers reflect the number of days spent interviewing at each site. Again, just a day was
spent at each site during the week. Then an additional day was spent at Stampede
Reservoir and Boca Reservoir on the weekend.

Prosser Reservoir had the fewest respondents because visitation was observed to
be low. Factors that possibly attributed to this were: the water level at Prosser was lower
relative to the water levels at nearby Stampede and Boca Reservoirs; only two of four
campgrounds at Prosser were open; a five mile per hour speed limit is enforce on the
reservoir which rules out water skiing, jet skiing, and pleasure boating; and, Prosser is
essentially unknown to non-local visitors.
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Table 3.1-1. Number of Respondents.

Number of Respondents
Peroentage of Respondents

12.35%

Truckee

15.43%

19
11.73%



Site Visitation of Respondents
The overall greatest site visitation of respondents was at Boca Reservoir.

The site visitation of respondents is presented in Table 3.1-2. Of the 162
respondents, 32% indicated that they visited the Upper Truckee River an average of 5
visits during the year, 19% indicated that they visited Prosser Reservoir an average of 8
visits during the year, 53% indicated that they visited Stampede Reservoir an average of 4
visits during the year, 49% indicated that they visited Boca Reservoir an average of 11
visits during the year, 23% indicated that they visited the Lower Truckee River an
average of 22 visits during the year, and 28% indicated that they visited Pyramid Lake an
average of 8 visits during the year. The highest percentage of respondents indicated that
they visited Stampede and Boca Reservoirs. These numbers are however skewed upward
by the number of respondents for these sites shown in Table 3.1-1. The highest average
number of visits by respondents are indicated for Boca Reservoir and the Lower Truckee
River. These numbers are influenced by local day use visitors choosing to visit the sites
more frequently. In contrast, the lowest number of visits by respondents are for
Stampede Reservoir and the Upper Truckee River. These numbers are influenced by
non-local camping visitors choosing to visit the sites less frequently.
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Table 3.1-2. Site Visitation of Respondents.

Number of Respondents
Peroentage of Respondents

Number of Visits by Respondents
Aversge Nusber of Visits by Respondents

162 52
210

483

18.52%
2
807

53.09%
3
364

49.38%

11.19
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Activities of Respondents
Most of the respondents participated in camping, fishing, and swimming activities.

Activities of respondents are shown in Table 3.1-3. The activities include
picnicking, camping, fishing, swimming, boating, fishing from a boat, water skiing, jet
skiing, rafting, kayaking, biking, hiking, and other activities. Of the 162 respondents,
31% indicated that they were picnicking, 65% indicated that they were camping, 57%
indicated that they were fishing, 34% indicated that they were swimming, 19% indicated
that they were boating, 33% indicated that they were fishing from a boat, 28% indicated
that they were water skiing, 15% indicated that they were jet skiing, 7% indicated that
they were rafting, 3% indicated that they were kayaking, 15% indicated that they were
biking, and 30% indicated that they were doing other activities. The other activities
mentioned by the respondents include relaxing, getting away from it all, reading, and
drinking beer.
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Table 3.1-3. Activities of Respondents.

Study
Ares
Number of Respondents Picnicking 50
Number of Respondents Camping 106
Number of Respondents Fishing 92
Number of Respondents Swimming 55
Numbex of Respondents Bosting 30
Number of Respondenis Fishing from Bost 54
Number of Respondents Water Skiing 45
Nusnber of Respondents Jet Skiing 24
Number of Respondents Rufting 11
Numsber of Respondents Kaysking 4
Nusnber of Respondents Biking 25
Number of Respondents Hiking []
Number of Respondents Other L]
Peroentage of Respondents Picnicking 30.86%
Perceniage of Respondents Camping 65.43%
Percentage of Respondents Fishing $6.79%
Pescentage of Respondents Swimming 31.95%
Percentage of Respondenis Bosting 18.52%
Peacentage of Rexpondents Fishing from Boast 33.33%
Percentage of Respondents Water Skiing .7%%
Percennage of Respondents Jet Skiing 1481%
Percentage of Respondents Rafting . 6.79%
Pesoentage of Respondents Kayaking 4%
Percentage of Respondents Biking 15.43%
Percentage of Respondents Hiking 0.00%

Perceringe of Respondents Other 30.25%



Annual Visitation of Respondents

Annual visitation of respondents to the study area is the highest in the summer
months of June, July, and August.

Annual visitation of respondents is presented in Table 3.1-4. Of the 162
respondents, 26% indicated that they visit the study area in April, 43% indicated that they
visit the study area in May, 68% indicated that they visit the study area in June, 78%
indicated that they visit the study area in July, 100% indicated that they visit the study
area in August, 52% indicated that they visit the study area in September, 32% indicated
that they visit the study area in October, and 7% indicated that they visit the study area in
Other months. Other months include November, December, January, February, and
March.
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Table 3.1-4. Annual Visitation of Respondents.

Numsber of Respondents that Visit during April
Number of Respondents thet Viait during May
Number of Respondents that Visit during June
Number of Respondents thet Visit during July
Number of Respondents that Visit during August
Number of Respondents that Visit during September
‘Number of Respondents thet Visit during October
Number of Respondents that Visit during Other

Perceniage of Visitation during April
Percentage of Visitation during Mxy
Percentage of Visilation during hanc
Perctniage of Visitation during July
Percentage of Visitation during August
Peroentage of Visitation during September
Percentage of Visitation during October
Percentage of Visitation during Other

42
110

162
]
52
i

25.93%
49.21%
67.90%
71.718%
100.00%
524m™%
32.10%
6.79%



Annual Visitation of Respondents per Site

The annual visitation of respondents per site follow a similar pattern. This pattern
shows that during the year visitation at a site will begin in April and steadily increase
throughout May, June, July, and August to peak in August and then decrease sharply
during September and October to end at very low or even no visitation during the Other
months.

The annual visitation of respondents per site are shown in Table 3.1-5. The
pattern of annual visitation for a site is based on the number of respondents that indicated
that they visit the study area and visit the site in a given month. To clarify this, for Boca
Reservoir, 14 out of the 42 respondents indicated that they visit in April, 28 out of the 70
respondents indicated that they visit in May, 36 out of the 110 indicated that they visit in
June, 42 out of the 126 respondents indicated that they visit in July, 46 out of the 162
respondents indicated that they visit in August, 31 out of the 85 indicated that they visit in
September, 19 out of the 52 respondents indicated that they visit in October, and 6 out of
the 11 respondents indicated that they visit in Other months.

These numbers are then divided by their summation and presented as a percentage
of visitation during the given month. Of the total annual visitation at Boca Reservoir, 6%
is during April, 13% is during May, 16% is during June, 19% is during July, 21% is
during August, 14% is during September, 9% is during October, and 3% is during Other
months.

The percentages taken together for all the months then show the pattern of annual
visitation,

A similar interpretation can be made for the other sites.
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Table 3.1-5. Annual Visitation of Respondents per Site.

Study

Area
Nusber of Respondents thm Visit during April 42
Number of Respondents that Visit during May 70
Number of Respondents that Visit during June 110
Number of Respondents thet Visit during July 126
Number of Respondents that Visit during Augvat 162
Number of Respondents that Visit during September 5]
Number of Respondents that Visit during October 52
Nursber of Respondents thet Visit during Other n
Total
Percentage of Visitstion during Apnil
Parventage of Visitation during May
Percentags of Visitation during lune
Parcentage: of Visitation during July
Porcentage of Visitstion during August
Percentage of Vinitation during Seplexnber
Percentage of Visitastion during October
Percentage of Visitation during Other

Truckee

1

5.00%
66T%
15.00%
21.6™%
33.33%
13.33%
3133%
167

-t R e W

®

11.54%
11.54%
11.54%
15.38%
2.08%
11.54%
11.54%

3.85%

Stempede Boca

Resexvoir Reservoir
10 ‘4
16 28
28 k]
2 42
46 46
20 k1]
10 19
0 6
153 2
6.54% 631%
10.46% 12.61%
16.34% 16.22%
16.99% 13.92%
30.07% 0.72%
13.07% 13.96%
6.54% 1.56%
0.00% 2. 0%

Y

13

71.96%
535%
17.0%
20.35%
212%
1239%
7%
0.85%

IS™
10.71%
20.24%
21.43%
22.62%
10.71%

833%

238%



Number of Visits by Respondents per Site

The highest number of visits by respondents occur at Boca Reservoir, on the
Lower Truckee River, and at Pyramid Lake. Opposite of this, the lowest number of visits
by respondents occur on the Upper Truckee River, at Prosser Reservoir, and at Stampede
Reservoir. '

These numbers are shown in Table 3.1-6. On the Upper Truckee River, the 20
respondents indicated that they make 34 visits to the site for an average of 1.7 visits each.
At Prosser Reservoir, the 6 respondents indicated that they make 34 visits to the site for
and average of 5.7 visits each. At Stampede Reservoir, the 46 respondents indicated that
they make 87 visits to the site for an average of 1.9 visits each. At Boca Reservoir, the 46
respondents indicated that they make 428 visits to the site for an average of 9.3 visits
each. On the Lower Truckee River, the 25 respondents indicated that they make 720
visits to the site for an average of 28.8 visits each. At Pyramid Lake, the 19 respondents
indicated that they make 192 visits to the site for an average of 10.1 visits each. The
higher numbers for Boca Reservoir, Lower Truckee River, and Pyramid Lake reflect that
a greater proportion of the respondents were local residents that frequented the site as day
use visitors.

54



149

Table 3.1-6. Number of Visits by Respondents per Site.

Truckee Reservoir Reservolr
River
Number of Visits by Respondents 34 34 87
Avernge Number of Visits by Respondents L7170 3N 1.90

2
9.30

192
10.10



Local and Non-Local Respondents per Site

A higher number of respondents living within the study area were at Boca
Reservoir, on the Lower Truckee, and at Pyramid Lake. Whereas, a higher number of
respondents living outside the study area were on the Upper Truckee River, at Prosser
Reservoir, and at Stampede Reservoir. Respondents living within the study area are
considered as local respondents and respondents living outside the study area are
considered as non-local respondents.

The numbers and the percentages of local and non-local respondents per site are
- provided in Table 3.1-7. At Boca Reservoir, 74% of the respondents were local
respondents. On the Lower Truckee River, 72% of the respondents were local
respondents. At Pyramid Lake, 89% of the respondents were local respondents. The
higher number of local respondents at these sites is because these sites are primarily day
use sites that draw visitors from Truckee and the Reno-Sparks area. In contrast, on the
Upper Truckee River, 85% of the respondents were non-local respondents. At Prosser
Reservoir, 67% of the respondents were non-local respondents. At Stampede Reservoir,
59% of the respondents were non-local respondents. The higher number of non-local
respondents at these sites is because these sites are primarily camping sites that draw
visitors from Sacramento and the San Francisco Bay area.
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Table 3.1-7. Local and Non-Local Respondents per Site.

Upper

Truckee

River
Number of Local Respondents 3
Number of Non-Local Respondents 17
Percentage of Local Reapondents 15.00%
Percentage of Non-Local Respondents £5.00%

Reservoir

33.3%
66.6T%

1%
27

41.30%
SB0%

TIN%
26.09%

1947
10.53%



Group Make-Up of Respondents per Site

Average group size of respondents among all sites ranged from 2.28 persons on the
Lower Truckee River to 4.78 persons at Stampede Reservoir. As per group, the number
of adults were greater than the number of children at all sites. The percentage of groups
that included children ranged from 24% on the Lower Truckee River to 53% at Pyramid
Lake.

This group make-up information is presented in Table 3.1-8. On the Upper
Truckee River, the average group size was 3.8 persons of which 2.65 persons were adults
and 45% of the groups included children. At Prosser Reservoir, the average group size
was 3.33 persons of which 2.16 persons were adults and 29% of the groups included
children. At Stampede Reservoir, the average group size was 4.78 persons of which 3.56
persons were adults and 43% of the groups included children. At Boca Reservoir, the
average group size was 4.54 persons of which 3.15 persons were adults and 41% of the
groups included children. On the Lower Truckee River, the average group size was 2.28
persons of which 1.68 persons were adults and 24% of the groups included children. At
Pyramid Lake, the average group size was 3.84 persons of which 2.89 persons were
adults and 53% of the groups included children.
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Table 3.1-8. Group Make-Up of Respondents per Site.

Upper

Truckee

River
Average Group Size of Respondents 3.80
Average Number of Adults in Group of Respondents 165
Percentage of Groupe that include Children 45.00%

i
216
85

Stampede

478
© 356
.43%

4.54
315
4).30%

" Truckes

River

N
1.63
24.00%



Camping and Day Use Respondents per Site

The highest percentage of camping respondents were on the Upper Truckee River
and at Stampede Reservoir. The largest average group size of camping respondents was
also at Stampede Reservoir. The greatest average numbers of days spent by camping
respondents were at Boca Reservoir and on the Upper Truckee River.

This camping respondent information is provided in Table 3.1-9. On the Upper
Truckee River, 85% of the respondents were camping respondents having a group size of
3.71 persons with 5.11 days being spent. At Stampede Reservoir, 78% of the respondents
were camping respondents having a group size of 5.14 persons with 3.69 days being
spent. At Boca Reservoir, 11% of the respondents were camping respondents having a
group size of 3.20 persons with 6.40 days being spent. On the Lower Truckee River, 4%
of the respondents were camping respondents having a group size of 2.00 persons with
2.00 days being spent. At Pyramid Lake, 63% of the respondents were camping
respondents having a group size of 3.17 persons with 3.42 days being spent. At Prosser
Reservoir, this information is not available because no interviews of camping visitors
were made.

The highest percentage of day use respondents, except for Prosser Reservoir, were
at Boca Reservoir and on the Lower Truckee River. The largest average group size of
day use respondents was at Pyramid Lake. The greatest average number of hours spent
by day use respondents were at Pyramid Lake and at Stampede Reservoir.

This day use respondent information is also provided in Table 3.1-9. On the
Upper Truckee River, 15% of the respondents were day use respondents having a group
size of 4.33 persons with 2.67 hours being spent. At Stampede Reservoir, 22% of the
respondents were day use respondents having a group size of 3.50 persons with 5.50
hours being spent. At Boca Reservoir, 89% of the respondents were day use respondents
having a group size of 4.71 persons with 5.10 hours being spent. On the Lower Truckee
River, 96% of the respondents were day use respondents having a group size of 2.29
persons with 3.96 hours being spent. At Pyramid Lake, 37% of the respondents were day
use respondents having a group size of 5.00 persons with 6.14 hours being spent. At
Prosser Reservoir, 100% of the respondents were day use respondents having a group size
of 3.33 persons with 3.33 hours being spent. Only interviews of day use visitors were
made at Prosser Reservoir.
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Table 3.1-9. Camping and Day Use Respondents per Site.

Nursber of Camsping Respondents
Percentage of Camping Respondents
Awotupsindc-apiullupom!«u

Avernge Number of Days Spent by Camping Respondents

Number of Day Use Respondems
Percontage of Day Use Respondents

Aversge Group Size of Dey Use Respondents

Aversge Number of Hours Spent by Day Use Respondents

Upper
Truckee
River

17
B5.00%
in
501

3
15.00%%
133
267

NA
NA
NA

100.00%
kX k]
i

78.00%
5.4
368

10
22.00%

550

11.00%
320
6.40

a1

an
5.10

H

12
63.16%
347
342

35.54%
500
6.14



Ranking of Reasons to Visit by Respondents per Site

Location was ranked the highest by respondents at all sites as being the first reason
for choosing to visit a site. Following location, however, water level, facilities, fees, and
crowd level were ranked differently according to their average values.

Ranking of reasons to visit by respondents per site is shown in Table 3.1-10. On
the Upper Truckee River, the respondents ranked location as first with 4.65, crowd level
as second with 2.50, facilities as third with 2.10, water level as fourth with 1.85, and fees
as fifth with 1.80. At Prosser Reservoir, the respondents ranked location as first with
4.20, facilities as second with 2.50, water level as third with 2.30, fees as fourth with
2.20, and crowd level as fifth with 1.80. At Stampede Reservoir, the respondents ranked
location as first with 3.70, facilities as second with 2.90, water level as third with 2.50,
crowd level as fourth with 2.00, and fees as fifth with 1.50. At Boca Reservoir, the
respondents ranked location as first with 4.40, water level as second with 2.90, fees as
third with 2.30, crowd level as fourth with 1.90, and facilities as fifth with 1.30. On the
Lower Truckee River, respondents ranked location as first with 4.20, water level as
second with 2.20, crowd level as third with 1.32, fees as fourth with .90, and facilities as
fifth with .80. At Pyramid Lake, the respondents ranked location as first, crowd level as
second with 2.80, water level as third with 2.10, fees as fourth with 2.10, and facilities as
fifth with 1.40.
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Table 3.1-10. Ranking of Reasons to Visit by Respondents per Site.

Upper Proaser Stampode Boca Lower Pyramid
Truckee Reservoir Reservoir Reservoir Truckee Lake
River River

Ressons /1
Average Value of Location by Respondents 465 420 30 440 420 420
Average Value of Water Level by Respondents 1.85 230 250 290 220 210
Averege Value of Facilities and Services by Respondents 210 1.50 190 1.30 0.80 1.40
Avetage Value of Focs by Respandents 150 2.20 1.50 230 0.90 210
Average Value of Crowd Level by Respondents 250 1.80 200 1.90 132 280

1. Renking: Range Highest Value=First Resson to Lowest Value=Fifth Reason.



Expenditures by Respondents per Site

Expenditures are the highest amount for respondents at Prosser Reservoir followed
by expenditures of respondents on the Upper Truckee River, at Stampede Reservoir, at
Pyramid Lake, at Boca Reservoir, and on the Lower Truckee River. Main expenditures
are on groceries, camping fees, restaurant, fuel, and licenses.

The expenditures by respondents are presented as average values in Table 3.1-11.
On the Upper Truckee River, respondents have total expenditures of $199.83 in which the
largest portion is on groceries, camping fees, restaurant, hotel, and fuel. At Prosser
Reservoir, respondents have total expenditures of $289.90 in which the largest portion is
on rental, restaurant, groceries, and licenses. At Stampede Reservoir, respondents have
total expenditures of $165.06 in which the largest portion is on groceries, camping fees,
licenses, and fuel. At Boca Reservoir, respondents have total expenditures of $117.20 in
which the largest portion is on groceries, hotel, fuel, and restaurant. On the Lower
Truckee River, respondents have a total expenditure of $72.30 in which the largest
portion is on hotel, licenses, fuel, and rental. At Pyramid Lake, respondents have a total
expenditure of $123.57 in which the largest portion is on groceries, fuel, licenses, and
camping fees.
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Table 3.1-11. Expenditures by Respondents per Site.

Upper

Truckee

River
Average Expenditures on Licenses by 9.08
Average Expenditures on Camping Fees by Respondearns 425
Average Expenditures on Hotel or Motel by Respondents 2315
Avernge Expenditures on Restaurant by Respondents 2945
Average Expenditures on Orocerics by nas
Aversge Expenditures on Equipment and Supplies by Respondents 9.90
Average Expenditures on Rental by 0.00
Average Expenditures on Fuel by Respondents 2035
Aversge Expenditures on Other by Respondents 240
Avernge Total Expenditures by Respondents 319983

Proaser Stempode Boca

an 21.06 10.27
000 379 6.52
1.00 kX 29.13
41.67 998 11.30
41.67 59.94 2933
4.50 290 517
162.50 0.00 0.00
1483 20.3% 17.65
0.00 240 18
$289.90 $165.06 3117.20

Truckee
River

16.60

220
6.44
360
284
8.00
0
1.60

2021
10.89
0.00
.68
2.0
158
326
U
0.00

$123.57



Expenditures by Camping Respondents per Site

Expenditures are the highest amount for camping respondents at Stampede
Reservoir followed by expenditures of camping respondents on the Upper Truckee River,
at Pyramid Lake, at Boca Reservoir, and on the Lower Truckee River. Main expenditures
are on groceries, camping fees, and fuel.

The expenditures for camping respondents are provided as average values in Table
3.1-12. On the Upper Truckee River, camping respondents have total expenditures of
$176.84 in which the largest portion is on groceries, camping fees, fuel, and restaurant.
At Stampede Reservoir, camping respondents have total expenditures of $199.12 in
which the largest portion is on groceries, camping fees, fuel, and licenses. At Boca
Reservoir, camping respondents have total expenditures of $92.40 in which the largest
portion is on groceries, licenses, and fuel. On the Lower Truckee River, camping
respondents have a total expenditure of $35.00 in which the largest portion is on groceries
and restaurant. At Pyramid Lake, camping respondents have a total expenditure of
$153.74 in which the largest portion is on groceries, fuel, licenses, and camping fees. At
Prosser Reservoir, this information is not available because no interviews of camping
visitors were made.

Expenditures per day by camping respondents is calculated by dividing . the
expenditures by camping respondents by the number of days spent by camping
respondents. On the Upper Truckee River, total expenditures per day are $34.61. At
Stampede Reservoir, total expenditures per day are $53.96. At Boca Reservoir, total
expenditures per day are $14.44. On the Lower Truckee River, total expenditures per day
are $17.50. At Pyramid Lake, total expenditures per day are $44.95.

Expenditures per day per person by camping respondents is calculated by dividing
the expenditures per day by camping respondent by the average group size of camping
respondents. On the Upper Truckee River, total expenditures per day per person are
$9.33. At Stampede Reservoir, total expenditures per day per person are $10.50. At
Boca Reservoir, total expenditures per day per person are $4.51. On the Lower Truckee
River, total expenditures per day per person are $8.75. At Pyramid Lake, total
expenditures per day per person are $14.18.
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Table 3.1-12. Expenditures by Camping Respondents per Site.

Upper
Truckee

River

Average Fxpenditures on Licenses by Camping Respondents
Avernge Expenditares on Camping Fees by Cumping Respondents
AwEwaﬂmnumHouluMﬂdbykam

Average Expenditures on Other by Camping Respondents
Average Total Expenditures by Camping Respondents

Avernge Expenditures per Day on Licenacs by Camping Respondents

Average Expenditures per Day on Camping Fees by Camping Respondents

Avcrage Expenditupes per Day on Hotel or Motel by Camping Respondents
Average Expenditures per Day on Restssrant by Camping Respondents
Awwmwblym&mbymw

Average Expenditurcs per Day on Equipment and Supplies by Camping Respondents
Avernge Expenditures per Day on Rental by Camping Respondents

Average Expenditures per Day on Fuel by Camping Respondents

Average Expenditures per Day on Other by Camping Respondenta

Average Total Expenditures per Day by Camping Respondents

Average Expenditures per Day per Perzon on Licerses by Camping Respondents

Avcruge Expenditures per Day per Person on Camping Fees by Camping Respondenis

Aversge Expenditures per Dy por Person on Hotel or Motel by Camping Respondents
Average Expenditures per Day per Person on Restmant by Camping Respondents

Average Expenditures per Day per Person on Groceries by Canping Respondents

Average Expenditures per Day per Person on Equipment snd Supplies by Camping Respondents
Average Expenditures per Day per Person on Rertal by Camping Respondents

Average Expenditures per Day per Person on Fuel by Camping Respondents

Average Expenditures per Day per Person on Other by Cansping Respondents

Avenge Tolal Expenditures per Day per Person by Camping Respondents

191
40.29
in
19.35
67.35
11.65
0.00
2276
282

$176.34

174
188
073
i
1318
228

445
055

$34.61
0.47

0.20
102
355
0.61
0.00
1.20
0.15

$9.33

Reservoir

NA
NA
NA
NA
NA
N.A
NA
NA
NA

N.A

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

17.40
0.00
0.00
0.00

46.00
0.40
0.00

16.60

1200

n
0.00
0.00

7 19
0.06

259
188

Sl4.44
085

0.00
0.00
125
0.02
0.00
L X )]
0.59

3451

11

0.00
0.00

IO 00
25.00

0.00
0.00
0.00

$33.00

0.00
0.00
0.00
5.00
12.50
0.00
0.00
0.00
0.00

317.50
0.00

0.00
150
6.25
0.00
0.00
0.00
0.00

7

1825
1633
0.00
1333
70.00
150
& x)
25.00
0.00

$153.74

54
an
0.00
3%
20.47
073
24
A
0.00

$44.95

1.68
151
0.00
1.3
6.46
023
on
131
0.00

314.13



Expenditures by Day Use Respondents per Site

Expenditures are the highest amount for day use respondents on the Upper
Truckee River followed by expenditures of day use respondents at Prosser Reservoir, at
Boca Reservoir, at Stampede Reservoir, on the Lower Truckee River, and at Pyramid
Lake. Main expenditures are on groceries, hotel, restaurant, and fuel.

The average expenditures by day use respondents are shown in Table 3.1-13. On
the Upper Truckee River, day use respondents have total expenditures of $330.00 in
which the largest portion is on hotel, groceries, and restaurant. At Prosser Reservoir, day
use respondents have total expenditures of $289.90 in which the largest potion is on
rental, groceries, and restaurant. At Stampede Reservoir, day use respondents have total
expenditures of $117.46 in which the largest portion is on groceries, licenses, and fuel.
At Boca Reservoir, day use respondents have total expenditures of $120.23 in which the
largest portion is on groceries, hotel, and fuel. On the Lower Truckee River, day use
respondents have a total expenditure of $73.86 in which the largest portion is on hotel
and licenses. At Pyramid Lake, day use respondents have a total expenditure of $71.85 in
which the largest portion is on fuel, licenses, and groceries.

Expenditures per person by day use respondents is calculated by dividing the
expenditures by day use respondents by the average group size of day use respondents.
On the Upper Truckee River, total expenditures per person are $76.21. At Prosser
Reservoir, total expenditures per person are $87.06. At Stampede Reservoir, total
expenditures per person are $33.56. At Boca Reservoir, total expenditures per person are
$25.33. On the Lower Truckee River, total expenditures per person are $32.25. At
Pyramid Lake, total expenditures per person are $14.37.
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Table 3.1-13. Expenditures by Day Use Respondents per Site.

Upper Proaser Stampede Boca Lower
Truckee Reservoir Resavoir Reservoir Truckee
River River
Averwge Expenditures on Licenses by Day Use Respondents 10.00 2.1 3160 9.40 17.2¢
Average Expenditures on Camping Fees by Doy Use Respondents 0.00 0.00 0.00 mm 0.00
Aversge Expenditures on Hotel or Motel by Day Use Respandents 13333 1.00 16.00 3263 2313
Avernge Expenditures on Restsurant by Day Use Respondents $6.67 41.67 15.00 1268 629
Aversge Expenditures on Groceries by Day Use Respondents 9133 4167 240 21 479
Average Expenditures on Equipment snd Supplics by Day Use Respandents 0.00 450 1% 5.76 296
Avernge Expenditures on Rental by Day Use Respondents 0.00 162.50 0.00 0.00 333
Average Expenditures on Fuel by Dey Use Respondents 6.67 1483 2020 1778 9.40
Average Expenditures on Other by Day Use Respondents 0.00 0.00 1.50 732 167
Aversge Total Expenditures by Day Use Respondents $330.00 $289.90 $117.46 $120.23 $73.86
Average Expenditures per Persosi on Licenses by Day Use Respondents 231 113 11.03 200 . 155
Awersge Expendivures per Person on Cemping Fees by Day Use Respondents 0.00 0.00 0.00 1.55 0.00
Avernge Expenditures per Person on Hotel or Motel by Duy Use Respondents 0’ 030 457 6.94 10.10
Aversge Expenditures per Person on Restsurent by Day Use Respondents 20.02 12.51 429 269 15
Average Expenditures per Person on Groceries by Day Use Respondents 21.55 1251 5.40 579 209
Average Expenditures pet Person on Equipment snd Supplics by Day Use Respendents 000 1.35 1.07 1.22 L
Average Expenditures per Person on Rental by Day Use Respondents 0.00 4830 0.00 0.00 364
Average Expenditures per Person on Fuel by Day Use Respondents 1.54 445 5 ’ wn 410
Avernge Expenditures per Person on Other by Day Use Respondents 0.00 0.00 0.43 1.5% 0on

Average Toial Expenditures per Person by Day Use Respondents $76.21 $37.06 $332.56 $25.53 $32.25

257
1.57

o
2143
0.00
0.00
.57
0.00

$7L.85

4T
0.31
0.00
0.14
429
0.00
0.00
491
0.00

$14.37



Activity Hours per Day by Respondents per Site

Hours per day spent by respondents participating in non-camping activities at all
sites ranged from 3.30 hours at Prosser Reservoir to 5.75 hours at Stampede Reservoir.
Activities of respondents also varied among all sites from that of fishing on the Upper
Truckee River, at Prosser Reservoir, and on the Lower Truckee River to that of fishing,
swimming, boating, water skiing, and jet skiing at Stampede Reservoir, at Boca
Reservoir, and at Pyramid Lake.

The average activity hours per day by respondents are provided in Table 3.1-14.
On the Upper Truckee River, respondents spent 4.53 hours per day participating in
activities including picnicking, fishing, swimming, rafting, and biking. At Prosser
Reservoir, respondents spent 3.30 hours per day fishing. At Stampede Reservoir,
respondents spent 5.75 hours per day participating in activities including picnicking,
fishing, swimming, boating, water skiing, rafting, and biking. At Boca Reservoir,
respondents spent 5.09 hours per day participating in activities including picnicking,
fishing, swimming, boating, water skiing, jet skiing, and biking. On the Lower Truckee
River, respondents spent 3.92 hours per day participating in activities including fishing,
swimming, boating, and rafting. At Pyramid Lake, respondents spent 5.36 hours per day
participating in activities including picnicking, swimming, boating, water skiing, and jet
skiing.

Camping is not included in the activities because respondents had difficulty
relating to camping as a separate activity.
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Table 3.1-14. Activity Hours per Day by Respondents per Site.

Upper Prosser Stampede Bocs Lower Pyramid
Trockee Reservoir Reservoir Reservoir Truckee Lake

River River
Avcruge Activity Hows per Day spent Picnicking by Reapondents 035 0.00 020 074 0.00 0.68
Average Activity Hours per Day spent Carwpring by Respondents 830 000 098 w 1.04 0.00 126
Avcrage Activity Hours per Duy spent Fishing by Respondents 1.70 2.00 1.5¢ 0.23 3156 0.00
Average Activity Howrs per Day spent Swimming by Reapondenits 038 0.00 039 028 0.04 1.00
Average Activity Hours per Day spent Bosting by Respondents 0.00 0.00 020 0.20 0.16 068
Average Activity Hours per Day spent Fishing Grom Bost by Respondents 0.00 130 180 080 0.00 0.00
Aversge Activity Hours per Day spernt Water Skiing by Reapandents 0.00 0.00 0.83 087 0.00 129
Average Activity Hours per Day spent Jet Skiing by Respondents 0.00 0.00 0.00 111 0.00 0.50
Average Activity Hours per Duy spent Rafting by Respondents 0.15 0.00 0.04 0.00 008 0.00
Average Activity Hours per Day spent Keysking by Respondents 0.00 0.00 0.00 0.00 0.00 0.00
Average Activity Hours per Day spent Biking by Respondents 0.20 0.00 0.21 0.04 0.00 0.00
Aversge Activity Hours per Day spent Hiking by Respondents 0.00 0.00 0.00 0.00 0.00 0.00
Average Activity Hours per Dy spent on Other sctivities by Respondents 175 0.00 058 022 008 121
Total Activity Hows per Duy by Respondents 1203 130 n 613 192 662
Total Activity Bours per Dey spent on Non-Camping Activities by Respondents 453 330 375 509 392 5.36



Activity Hours per Day by Camping Respondents per Site

Hours per day spent by camping respondents participating in non-camping
activities at all sites ranged from 3.00 hours on the Lower Truckee River to 5.80 hours at
Stampede Reservoir. Activities of camping respondents also varied among all sites from
that of fishing on the Upper Truckee River and on the Lower Truckee River to that of
fishing, swimming, boating, water skiing, and jet skiing at Stampede Reservoir, at Boca
Reservoir, and at Pyramid Lake.

The average activity hours per day by camping respondents are presented in Table
3.1-15. On the Upper Truckee River, camping respondents spent 4.85 hours per day
participating in activities including picnicking, fishing, swimming, rafting, and biking. At
Stampede Reservoir, camping respondents spent 5.80 hours per day participating in
activities including picnicking, fishing, swimming, boating, water skiing, rafting, and
biking. At Boca Reservoir, camping respondents spent 5.00 hours per day participating
in activities including fishing, water skiing, and biking. On the Lower Truckee River,
camping respondents spent 3.00 hours per day fishing. At Pyramid Lake, camping
respondents spent 5.67 hours per day participating in activities including picnicking,
swimming, boating, water skiing, and jet skiing. At Prosser Reservoir, this information is
not available because no interviews of camping visitors were made.

Again, camping is not included in the activities because respondents had difficulty
relating to camping as a separate activity.
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Table 3.1-15. Activity Hours per Day by Camping Respondents per Site.

Stampode
Reservoir

Average Activity Hours per Day spent Camping by Canping Respondents

Respondents
Average Activity Hours per Day spent Fishing from Bost by Camping Respondents
AvuquvﬂyHunpuDlwauShr‘byCupugRam
Awmvym::wm“umm“wwmw
Awmwﬂunpu&ywm!wmw
Awwﬂmtpcbqapmnik_u‘wmnm
Awmihnwwwmww‘w
Average Activity Hours per Dey spent an Other activities by Camping Respondents

Total Activity Hours per Day by Camping Respondents
Total Activity Hours per Day spent on Non-Camping Activities by Camping Respondents

Truckee

0.41
9.76
1.74
035

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

028
125
1.53
0.50
015
1.33
059
0.00
0.06
0.00
0.26
0.00
0.74

7.05
580



Activity Hours per Day by Day Use Respondents per Site

Hours per day spent by day use respondents participating in activities at all sites
ranged from 2.67 hours on the Upper Truckee River to 6.14 hours at Pyramid Lake.
Activities of day use respondents also varied among all sites from that of fishing on the
Upper Truckee River, at Prosser Reservoir, at Stampede Reservoir, and on the Lower
Truckee River to that of fishing, swimming, boating, water skiing, and jet skiing at Boca
Reservoir and at Pyramid Lake.

The average activity hours per day by day use respondents are shown in Table 3.1-
16. On the Upper Truckee River, day use respondents spent 2.67 hours per day
participating in activities including fishing, swimming, and biking. At Prosser Reservoir,
day use respondents spent 3.33 hours per day fishing. At Stampede Reservoir, day use
respondents spent 5.50 hours per day participating in activities including fishing and
water skiing. At Boca Reservoir, day use respondents spent 5.10 hours per day
participating in activities including picnicking, fishing, swimming, boating, water skiing,
and jet skiing. On the Lower Truckee River, day use respondents spent 3.96 hours per
day participating in activities including fishing, swimming, boating, and rafting. At
Pyramid Lake, day use respondents spent 6.14 hours per day participating in activities
including picnicking, swimming, boating, water skiing, and jet skiing.
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Table 3.1-16. Activity Hours per Day by Day Use Respondents per Site.

SL

Upper Prosser Stampede Bocs Lower Pyramid
Trackee Reservoir Reservoir Reservoir Truckee Lake
River River
Average Activity Hours per Day spent Picnicking by Day Use Respondents 0.00 0.00 0.00 0.83 0.00
Average Activity Hours per Duy spent Camping by Dey Use Respondents 0.00 0.00 0.00 0.00 0.00
Average Activity Hours per Day spent Fishing by Day Use Respondents 150 2.00 1.40 08s 352
Aversge Activity Hours per Dury spent Swisnming by Day Use Respondents 0.50 0.00 0.00 0.32 0.04
Average Activity Hovrs per Day spent Bosting by Duy Use Respondents 0.00 0.00 0.00 022 017
Average Activity Hours per Day spent Fishing from Boat by Dey Use Respondents 0.00 1.33 350 0.80 0.00
Aversge Activity Hours per Duy spent Water Skiing by Day Use Respondents 0.00 0.00 0.60 0.63 0.00
Avernge Activity Hours per Day spont Jet Skiing by Day Use Respondents 0.00 0.00 0.00 1.24 0.00
Average Activity Hours per Day spent Rafting by Day Use Respondents 0.00 0.00 0.00 0.00 0.08
Average Activity Hours per Day spent Kaysking by Day Use Respondents 0.00 0.00 0.00 0.00 0.00
Average Activity Hours per Day spent Biking by Day Use Respondents 033 0.00 0.00 0.00 000
Average Activity Hours per Dey spent Hiking by Duy Use Respondenta 0.00 0.00 0.00 0.00 0.00
Avernge Activity Hows per Day spent an Other activities by Day Use Respondents 033 0.00 0.00 0.20 0.03
Total Activity Hours per Day by Dey Use Respondents 267 333 5.50 510 3196



Indicated Number of Visits by Respondents at Alternative Water Levels per Site

Respondents, at all sites not including Pyramid Lake, indicated more visits at
higher water levels and less visits at lower water levels.

The indicated average number of visits by respondents at alternative water levels
are presented in Table 3.1-17.

Alternative water levels are 1 for the highest and either 4 or 5 for the lowest. On
the Upper Truckee River, water level 1 is 350 cubic feet per second and water level 4 is
less than 125 cubic feet per second. At Prosser Reservoir, water level 1 is 29,840 acre-
feet or maximum storage and water level 4 is 11,000 acre-feet of storage. At Stampede
Reservoir, water level 1 is 226,000 acre-feet or maximum storage and water level 4 is
80,000 acre-feet of storage. At Boca Reservoir, water level 1 is 40,870 acre-feet or
maximum storage and water level 5 is less than 22,000 acre-feet of storage. On the
Lower Truckee River, water level 1 is 1,000 cubic feet per second and water level 4 is
less than 400 cubic feet per second.

Given the alternative water levels, the number of visits by respondents vary
accordingly. On the Upper Truckee River, respondents indicated 1.50 visits at water
level 1 to .65 visits at water level 4, At Prosser Reservoir, respondents indicated 5.67
visits at water level 1 to .50 visits at water level 4. At Stampede Reservoir, respondents
indicated 1.82 visits at water level 1 to .87 visits at water level 4. At Boca Reservoir,
respondents indicated 11.09 visits at water level 1 to .37 visits at water level 5. On the
Lower Truckee River, respondents indicated 8.56 visits at water level 1 to 4.56 visits at
water level 4.

Assuming that there is 100% visitation at alternative water level 1, the average
number of visits by respondents at other water levels are also provided in relative
percentage terms. On the Upper Truckee River, visitation drops from 100% at water
level 1 to 43% at water level 4. At Prosser Reservoir, visitation holds constant at 100%
for water levels 1, 2 and 3 and then drops to 8% at water level 4. At Stampede Reservoir,
visitation increases from 100% at water level 1 to 101% at water level 2 and then drops to
48% at water level 4. At Boca Reservoir, visitation drops from 100% at water level 1 to
3% at water level 5. On the Lower Truckee River, visitation drops from 100% at water
level 1 to 53% at water level 4.

76



L

Table 3.1-17. Indicated Number of Visits by Respondents at Alterative Water Levels per Site.

Cubic Feet per Second of Flow or Acre-Feet of Storage st Allernative Water Level |
Cubic: Feet per Second of Flow or Acre-Fect of Storage st Altemative Water Level 2
Cubic Feet per Second of Flow or Acre-Feet of Storage st Allernative Water Level 3
Cubic Feet per Secand of Flow or Acre-Feet of Storage st Altemative Water Level 4
Cubic Feet per Second of Flow or Acre-Feet of Stomge st Alternative Water Level 5

Avernge Number of Visits by Reapondents st Alternative Water Leve] |
Average Number of Visita by Respondents st Alternative Waler Level 2
Average Number of Visits by Respondents st Altemative Water Level 3
Aversge Number of Visits by Respondents ot Altemative Water Level 4
Average Number of Visits by Respondents st Altarnative Water Level $

Percentage of Visitation of Respondents st Altemalive Water Level |
Percentage of Visitation of Respondents st Alernstive Water Level 2
Perocniage of Visitation of Respondents st Altemnative Water Level 3
Percentage of Visitation of Respondents of Alternetive Water Level 4
Percentage of Visitation of Respondents st Alermative Water Level §

Truckee
River

350
250
125
<12§

130
1.00
0.50
0.65

100.00%%
66.6M%
60.00%
4333%

Prosser Stampede Boca
29,340 226,000 41,100
28,000 170,000 38,000
19,000 130,000 33,000
11,000 £0,000 22,000

<22,000

5.67 182 11.99
567 185 211
5.67 1.3% 815
0.50 087 4.45
0.37

100.00% 100.00% 100.00%
100.00% 101.82% £2.16%
100.00% 76.34% TS
5.82% 47.69% 40.19%
313%

Lower
Truckee
River

1,000

8.56
5.56

456

100.00%
64.95%
58.41%
53.27%



Site Substitution of Respondents per Site

A high number of reSpdndents indicated that they would substitute an alternative
site for thetr preferred site when they could no longer visit their preferred site because of
water level.

Site substitution of respondents per site is shown in Table 3.1-18. The number of
respondents that indicated site substitution are 13 on the Upper Truckee River, 5 at
Prosser Reservoir, 34 at Stampede Reservoir, 40 at Boca Reservoir, 21 on the Lower
Truckee River, and, 11 at Pyramid Lake. For respondents on the Upper Truckee River,
site substitution to Donner Lake is 3%, to Prosser Reservoir is 23%, to Stampede
Reservoir is 27%, to Boca Reservoir is 27%, to the Lower Truckee River is 3%, to
Pyramid Lake is 3%, and, to Other Sites is 13%. For respondents at Prosser Reservoir,
site substitution to the Upper Truckee River is 11%, to Stampede Reservoir is 44%, to
Boca Reservoir is 33%, and, to the Lower Truckee River is 11%. For respondents at
Stampede Reservoir, site substitution to Lake Tahoe is 2%, to the Upper Truckee River is
10%, to Prosser Reservoir is 16%, to Boca Reservoir is 29%, to the Lower Truckee River
is 2%, to Pyramid Lake is 19%, and, to Other Sites is 23%. For respondents at Boca
Reservoir, site substitution to Lake Tahoe is 4%, to the Upper Truckee River is 1%, to
Donner Lake is 12%, to Prosser Reservoir is 12%, to Stampede Reservoir is 34%, to
Pyramid Lake is 19%, and, to Other Sites is 18%. For respondents on the Lower Truckee
River, site substitution to the Upper Truckee River is 9%, to Donner Lake is 3%, to
Prosser Reservoir is 18%, to Stampede Reservoir is 24%, to Boca Reservoir is 24%, to
Pyramid Lake is 3%, and, to Other Sites is 18%. For respondents at Pyramid Lake, site
substitution to the Upper Truckee River is 6%, to Stampede Reservoir is 35%, to Boca
Reservoir is 35%, and, to Other Sites is 24%. Other Sites are located outside the Truckee
River Basin,
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Table 3.1-18. Site Substitution of Respondents per Site.

Nuzsber of Respondents indicsting Site Substitution
Perventage of Respondents indicsting Site Substitution

Number of Respondents indicating Site Substitution to Lake Tahoe

Number of Respondents indicating Site Substitution to Upper Truckee River
Number of Respondents indicating Site Substitation to Donner Lakce
Number of Respondents indicating Site Substitution 10 Prosser Reservoir
Number of Respondents indicating Site Substitution to Stampede Reservoir
Number of Respondents indicating Site Substinution to Bocs Reservoir
Number of Respondents indicating Site Substinution to Lower Truckee River
Number of Respondents inulicating Site Substitution to Pyramid Lake
Number of Respondents indicating Site Substitition to Other Sites /1

Percentage of Site Substitution to Lake Tehoe
Percentage of Site Substitution 1o Upper Trackee River
Percentage of Site Substingion Lo Donner Lake
Pexcentage of Site Substitution to Prosser Reservoir
Peroentege of Site Substitution to Siampede Reservoir
Percentage of Site Substitution 0 Boca Reservoir
Percentage of Site Substitution to Lower Truckee River
Percentage of Site Substitution to Pyramid Lake
Percentage of Site Substitution to Other Sites /1

1. Other sites are Jocated cutside the Truckee River Basin.

Upper
Truckee

River

65.00%

A——uﬂq—-‘?ﬁ

Reservoir

F o

83.33

O~ wabO=O

1.11%
0.00%
0.00%

44.44%

33.3%%

1L11%
0.00%
0.00%

nNn%

L

0
11

12
14

1L61%
9.68%
0.00%
16.13%
0.00%
2.0%%
L61%
19.35%
21.58%

Iy

z 8
o»Roveomw &

= amo—wd

2.09%
3.03%
15.18%
24.24%
24.24%

303%
15.18%



Willingness of Respondents to Pay to Maintain Water Level per Site

Respondents at Boca Reservoir show a greater willingness to pay not to have the
water level drop than do respondents at any other site.

The willingness to pay information is provided in Table 3.1-19. On the Upper
Truckee River, with 60% of respondents indicating a "Zero" response, the average value
for respondents is $12.00. At Prosser Reservoir, with 29% of the respondents indicating
a "Zero" response, the average value for respondents is $12.86. At Stampede Reservoir,
with 30% of the respondents indicating a "Zero" response, the average value for
respondents is $30.22. At Boca Reservoir, with 17% of the respondents indicating a
"Zero" response, the average value for respondents is $79.74. On the Lower Truckee
River, with 20% of the respondents indicating a "Zero" response, the average value for
respondents is $32.80. At Pyramid Lake, with 37% of the respondents indicating a
"Zero" response, the average value for respondents is $29.47.

In addition, respondents living inside the study area show a greater willingness to
pay than do respondents living outside the study area. This information is also provided
in Table 3.1-19. On the Upper Truckee River, the average value for local residents is
$16.67 compared to an average value of $11.18 for non-local residents. At Prosser
Reservoir, the average value for local residents is $25.00 compared to an average value of
$8.00 for non-local residents. At Stampede Reservoir, the average value for local
residents is $31.05 compared to an average value of $29.63 for non-local residents. At
Boca Reservoir, the average value for local residents is $97.15 compared to an average
value of $30.42 for non-local residents. On the Lower Truckee River, the average value
for local residents is $38.06 compared to an average value of $19.29 for non-local
residents, At Pyramid Lake, the average value for local residents is $30.00 compared to
an average value of $25.00 for non-local residents.
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Table 3.1-19. Willingness of Respondents to Pay to Maintain Water Level per Site.

Upper
Truckee
River
Avernge Value for Respondents $12.00
Perceniage of Respondents indicating » “Zero® Response 60.00%
Average Value for Local Respondents $16.67
Average Value for Non-Local Respondents $1t.18

Proaser
Reservoir

312.86
2.51%

$25.00
$8.00

Stampede
Reservoir

330.22
0.49%

$31.05
52963

Bocs
Reservoir

$719.74
17.39%

$97.15
$30.42

FH

$32.30
20.00%

$38.06
$19.29

2947
35.34%

$30.00
$15.00



Age Brackets of Respondents

The greatest number of respondents were between 31 and 50 years of age.

Presented in Table 3.1-20 are the age brackets with corresponding number of
respondents and percentage of respondents. Of only 97 respondents, 3% were between
16 and 20 years of age, 12% were between 21 and 30 years of age, 30% were between 31
and 40 years of age, 26% were between 41 and 50 years of age, 14% were between 51
and 60 years of age, 5% were between 61 and 70 years of age, and 9% were over 70

years of age.
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Table 3.1-20. Age Brackets of Respondents.

Number of Respondents under 16 Yesrs of Age
Number of Respondenis between 16 - 20 Years of Age
Number of Respondents betwean 21 - 3¢ Yeurs of Age
Number of Respondents between 31 - 40 Years of Age
Number of Respondents between 41 - 50 Years of Age
Number of Respondents between 51 - 60 Years of Age
Number of Respondents between 61 - 70 Years of Ago
Number of Respondents over 70 Years of Age

. Percentage of Respondents under 16 Years of Age

Percentage of Respondents betweoen 16 - 20 Years of Age
Percentage of Responddents between 21 - 30 Years of Age
Percentage of Respondents bctween 31 - 40 Years of Age
Perceniage of Responders between 41 - 50 Years of Age
Percentage of Respondents between 51 - 50 Years of Age
Percentage of Respondents between 61 - 70 Years of Age
Percentage of Respondents over 70 Years of Age

iE



Education Levels of Respondents

The greatest number of respondents held a college level of education.

Provided in Table 3.1-21 are the education levels with corresponding number of
respondents and percentage of respondents. Of only 97 respondents, 1% held a
elementary school level of education, 18% held a high school level of education, 7% held
a technical school level of education, 27% held a 2 years of college level of education,
23% held a 4 years of college level of education, and 25% held over 4 years of college

level of education.
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Table 3.1-21. Education Levels of Respondents.

Number of Respondents with s Elementary School Level of Education
Number of Respondents with & High School Level of Education

Number of Respondents with & Technical School Level of Educstion
Number of Respondents with & 2 Years of College Level of Education
Number of Respondents with & 4 Yeass of College Lewel of Educstion
Numsber of Respondents with & Over 4 Years of College Level of Educstion

Peroentage of Respondents with a Eleesentary School Leved of Educstion
Percentage of Reapondents with & High School Level of Education
Pescentage of Respondents with s Technicel School Level of Education
Percentage of Respondents with s 2 Years of Collogs Level of Educetion
Pavaitage of Respondents with s 4 Years of College Level of Bducstion
Perceniage of Respondents with a Over 4 Yean of College Level of Education

if

PREL.S-

1.03%
17.53%
7.22%
26.80%
268%
24.74%



Household Income Levels of Respondents

The greatest number of respondents had a household income level of $26,000 to
$75,000 per year. '

Shown in Table 3.1-22 are the household income levels with corresponding
number of respondents and percentage of respondents. Of only 97 respondents, 5% had a
household income level below $10,000 per year, 18% had a household income level of
$10,000 to $25,000 per year, 29% had a household income level of $26,000 to $50,000
per year, 35% had a household income level of $51,000 to $75,000 per year, 3% had a
household income level of $76,000 to $100,000 per year, and 10% had a household
income level of over $100,000 per year.
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Table 3.1-22. Household Income Levels of Respondents.

Number of Respondents with o Houschold income Level Below $10,000 per Year
Number of Respondents with & Houschold Income Level of $10,000 - $25,000 per Year
Numsber of Respondents with & Household Inoome Lovel of $26,000 - $50,000 per Year
Nussber of Respondents with s Houschold Income Level of $51,000 - $75,000 per Year
Number of Respondents with s Household Income Level of $76,000 - $100,000 per Year
Number of Respondents with & Household income Level of Over $100,000 per Year

Percentage of Respondents with « Houschold Incomse Level Below $:0,000 per Year
Percentage of Respondents with a Household Incomse Level of $10,000 - $25,000 per Year
Percontage of Respondents with & Houschold income Lavel of $26,000 - $50,000 per Year
Percontage of Respondents with & Household Income Level of 351,000 - $75,000 per Year
Peroentage of Respondents with a Household bncome Level of $76,000 - $100,000 per Year
Percentage of Respondents with a Household Income Level of Over $100,000 per Year

Study
Ares

wiE

515%
12.53%
817
35.03%

3.09%
10.31%



3.2 Estimation of the Expenditure Function

Expenditures of camping and day use visitors at each of the sites are calculated
using an expenditure function. Specification of the expenditure function and estimation
of the expenditure function are as follows.
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Specification of the Expenditure Function

The expenditure function is an important ingredient of the modemn theory of
consumer behavior. It shows the minimal expenditures necessary to achieve a given
utility level for a particular set of prices. The properties of the expenditure function in
the areas of theoretical and applied analysis of consumer behavior are developed in the
studies by Barton and Bohm (1982), Deaton and Muelbauer (1980), Hicks (1946),
Samuelson (1947), Silberberg (1978), Theil (1975), and Varian (1992). Let E (P, U ) be
an expenditure function, where P is a vector of commodity prices and U is a given level
of utility. The expenditure function is the solution to the following problem:

E(P,U)=MinPX (3.2-1)
suchthat U(X)2U

where X is a vector of non-negative quantities of goods. The solution to this optimization
problem is the expenditure function that gives the minimum cost of achieving the fixed
level of utility. For the expenditure function E ( P, U ) to be well behaved, it must have
the following properties: (1 ) E ( P, U ) is non decreasing in P, (ii ) E (P, U ) is
homogeneous of the degree 1 in P, (111 ) E( P, U)is concavein P, (iv) E(P, U ) is
continuous in P, for P > 0, and (iv ) if X ( P, U ) is the expenditure-minimizing bundle
necessary to achieve utility level U at prices P, then X (P, U ) =8E (P, U ) / &P
assuming the derivative exists and that P > 0.

The application of the expenditure function in empirical studies of consumer
behavior requires the availability of observed market prices on goods and the existence of
a well-behaved utility function. In the area of demand for recreation activities, there are
no market-based transactions to determine observed market prices. Consequently, the
notion of a regular utility function has to be modified in developing the expenditure
function for the recreation activities. Let F be a vector of the time spent on a series of
recreational activities by an individual at a particular site. The indirect utility function V
for recreational activities for this individual is:

V=V(F,S,1) (3.2:2)

where S is a vector of site characteristics that captures the substitutability of visits across
various sites and I is the total budget allocated by an individual to participate in all the
recreational activities included in F. The expenditure function E dual to the indirect
utility function in (3.2-2) is the minimum expenditure required for the individual to
participate in all the recreational activities in F, given the site characteristics in S. The
expenditure function E derived from (3.2-2) is:

E=1=V-1(F,8) (3.2-3)
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The expenditure function in (3.2-3) can also be modified to include the variable of the
total number of visitors to the site. Let N be the total number of visitors. Then the
expenditures function is:

E=V-1(F,§, N) (3.2-4)

The specification of the expenditure function in (3.2-4) is an empirical issue and it could
be determined upon a estimation model selection technique, ¢.g., the Box-Cox estimation
technique. One notable feature of the expenditure function in (3.2-4) is that it can be
used to estimate expenditures of recreational activities at a particular site.

The expenditure function in (3.2-4) is used to evaluate the expenditures of
recreational activities at the following six sites in California and Nevada: Upper Truckee
River, Prosser Reservoir, Stampede Reservoir, Boca Reservoir, Lower Truckee River, and
Pyramid Lake. The attributes of the characteristics of each site are captured by including
dummy variable for each site in S. The definition of the dummy variables included in S
are: UTR = 1 1if the visitation site is Upper Truckee River and 0 otherwise; PR = 1 if the
visitation site is Prosser Reservoir and 0 otherwise; SR = 1 if the visitation site is
Stampede Reservoir and 0 otherwise; BR = 1 if the visitation site is Boca Reservoir and 0
otherwise; LTR = 1 if the visitation site is Lower Truckee River and 0 otherwise; and, PL
= 1 if the wisitation site is Pyramid Lake and 0 otherwise. The hours spent on each of the
following eleven recreational activities are included in F. The activities were determined
according to their availability and popularity at the sites. The activities are: picnicking,
camping, fishing, swimming, boating, fishing from boat, water skiing, jet skiing, rafting,
kayaking, biking, hiking, and other activities. To capture the effect of the type of visitor
at a given site on their expenditures, i.e., camping versus day use, a dummy variable D,
defined as D = 1 if camping visitor and 0 if day use visitor, is included in the expenditure
function in (3.2-4). Following the categorization of expenditures on the recreation
survey, the expenditures by a visitor to a given site are identified as licenses, camping
fees, hotel or motel, restaurant, groceries, equipment and supplies, rental, fuel, and other.
Using the above specification of the variables, the expenditure function in (3.2-4) can
now be presented as:

13
Ej= V-1 (UTR, PR, SR, BR,LTR, PL, D, ZF};, N );i = 1,......6 (3.2-5)
1



The functional form specification of the expenditure function in (3.2-5) is an
empirical issue and it will be determined using the Box-Cox flexible functional form
technique.. The Box-Cox specification of the expenditure function in (3.2-5) is:

EiA -1
————=B1UTR + B7PR + B3SR + B4BR + B5LTR + BgPL + B7D (3.2-6)
A
20 Fjr-1 NA -1
+2 Bj(———) +B21(———)+U
8 A A

where U is the stochastic error term, B is the slope parameter, and A is the transformation
parameter. The transformation parameter may take a wide range of values that would
determine the particular functional form that the variable subject to the Box-Cox
transformation will assume. For example, one gets a logarithmic transformation for a
variable if A is equal to zero. All of the coefficients of the expenditure function in (3.2-
5), including A, will be estimated using the estimation of the following log-likelihood
function:

T 1
L(APB,6%E X)=— Ln (2162 ) - (EA-X*B)/(EA-XMB) (3.2-7)
2 202 '
EA T
+Ln(J); and J =det[ ]= TTEA -1
E  t=1

where X is a vector of observations on all the exogenous variables, B is a vector of all the
slope parameters to be estimated, and T is the number of observations.
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Estimation of the Expenditure Function

The data collected through the recreation survey for the six sites is used to
estimate the expenditure function in (3.2-6). A total number of 151 out of the 162
complete questionnaires are used in the estimation. The initial diagnosis of the data
revealed that there are a large number of zeros on most of the recreational activities and a
number of expenditure categories making the estimation of the expenditure function in its
generalized form in (3.2-6) impossible. A number of alternatives to combine some of the
recreational activities are tried to estimate a modified form of the expenditure function in
(3.2-6). All of these attempts resulted into some difficulties in estimation of the
expenditure function in (3.2-6).

The final modified form of the expenditure function in (3 2-6) that provides
meaningful estimation results is:

EA -1
———=BjUTR + BoPR + B3SR + B4BR + B5LTR + BgPL + 7D (3.2-8)
A
FA -1 NA -1
+Bg (———)+Pg(——)+U
A A

The expenditure function expressed in simple notation becomes:

LnE= B]UTR + B2PR + B3SR + B4BR + BsLTR + BgPL + §7D (3.2-9)
+ BgLnF + BoLnN + U

where E is the sum of the nine expenditure categories per day, F is the sum of the hours

spent per day by a visitor on the thirteen categories of recreational activities, and N is the
group size. The Ln is an abbreviation for natural logarithm.
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Using the survey observations on the variables E, F, N, the six location dummy
variables, and the type of visitor dummy variable, the expenditure function in (3.2-8) or
(3.2-9) is estimated having the following results.

LnE = 3.6366UTR + 4.2217PR + 3.5447SR + 2.8709BR + 2.7218LTR (3.2-10)
(7.80) (831)  (8.15) (821)  (851)

+3.3791PL — 0.6129D + 0.2188LnF + 0.45664LaN
(7.56)  (-230) (1.268)  (3.255)

The numbers in the parentheses are the asymptotic t-ratios for 142 degrees of freedom.
The adjusted R2 is 0.1483 for the 151 observations. The 162 observations were edited
down to 151. Observations that were deleted were observations having a zero for total
expenditures, or a zero for total recreation activity hours, or a zero for group size. The
camping and day use visitor expenditure function observations are given in Table 3.2-1.

The maximum likelihood ( ML ) ratio test is then used to check the validity of
alternative functional specifications of the expenditure function for specific value of A,
i.e., logarithmic ( A = 0 ) and linear ( A = 1 ) functional forms. Let S denote the
parameter space under the Box-Cox specification and s denote the subspace of S
restricted by the null hypothesis ( H® ). The ML ratio test to test for a given functional
form under HO is a large sample test and can be conducted as follows:

d=-2[L(S)-L(s)] (3.2-11)

where L ( S ) is the maximum of the log likelihood function under S and L ( s ) is the
maximum value of the log likelihood function under s. If HO is true, the statistic d has the
limiting chi-squared ( x2 ) with n degrees of freedom, where n is the number of
restrictions imposed by HO.

The maximum likelihood estimation of A in (3.2-8) is 0.07 with the maximum of
the log likelihood function L(S) of — 803.568. Using estimates of the maximum log
likelihood function of A, L(s) for the logarithmic and linear specifications of the
expenditure function, the test statistic in (3.2-11) is calculated. The test results provide
evidence to accept HO: A = 0 and to reject HO: A = 1 against the alternative hypothesis
that HO: A = 0.07. In other words, the final functional specification of the expenditure
function is in logarithmic functional form.
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The estimated expenditure function predicts the logarithm of the average
expenditures per day at a particular site for both camping and day use visitors for given
values of the logarithm of their hours of non-camping recreation activity and the
logarithm of their group size. Then the average expenditures per day are determined by
taking the anti-log of the logarithm of the average expenditures. This procedure is shown
below by site.

Upper Truckee River

Camping Visitor Group Expenditures per Day

LnE =3.6366( 1)+ 4.2217(0) + 3.5447( 0 ) + 2.8709( 0 ) + 2.7218( 0 ) + 3.3791( 0 )
—-0.6129( 1)+ 0.2188Ln( 5.50 ) + 0.45664Ln( 3.47 )

LnE =3.6366 — 0.6129 + 0.2188( 1.70 ) + 0.45664( 1.24)

LnE =3.9619

E =8$52.56

Day Use Visitor Group Expenditures per Day

LnE =3.6366( 1) +4.2217(0)+3.5447(0) +2.8709( 0 ) +2.7218( 0 ) +3.3791( 0)
—0.6129(0) +0.2188Ln( 3.00 ) + 0.45664Ln( 5.50 )

LnE =3.6366 + 0.2188( 1.10 ) + 0.45664( 1.70 )

LnE = 4.6536

E =8104.96
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Prosser Reservoir

Camping Visitor Group Expenditures per Day

LnE = 3.6366( 0 ) + 4.2217( 1 ) +3.5447( 0 ) + 2.8709( 0 ) + 2.7218( 0 ) + 3.3791( 0)
—0.6129( 1) +0.2188Ln( 5.25 ) + 0.45664Ln( 3.50 )

LnE =4.2217 - 0.6129 + 0.2188( 1.66 ) + 0.45664( 1.25 )

LnE = 4.5427

E =$93.95

Day Use Visitor Group Expenditures per Day

LnE =3.6366( 0)+4.2217( 1) +3.5447( 0 ) + 2.8709( 0 ) + 2.7218( 0 ) + 3.3791( 0 )
—0.6129( 0 ) + 0.2188Ln( 3.33 ) + 0.45664Ln( 3.33 )

LnE=4.2217+0,2188( 1.20) + 0.45664( 1.20)

LnE =5.0322

E =8$153.27

Camping visitor data for Prosser Reservoir was not available. The non-camping

recreation activity hours and group size for camping visitors was taken from Boca
Reservoir data.
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Stampede Reservoir

Camping Visitor Group Expenditures per Day

LnE =3.6366( 0 ) +4.2217( 0 ) + 3.5447( 1 ) + 2.8709( 0 ) + 2.7218( 0 ) + 3.3791( 0)
—0.6129( 1) +0.2188Ln( 6.15) + 0.45664Ln( 5.45)

LnE =3.5447 - 0.6129 + 0.2188( 1.82 ) + 0.45664( 1.70)

LnE = 4.1063

E =$60.72

Day Use Visitor Group Expenditures per Day

Lnﬁ =3.6366( 0 ) +4.2217(0) +3.5447( 1) +2.8709( 0 ) + 2.7218( 0 ) + 3.3791( 0)
—0.6129( 0 ) + 0.2188Ln( 5.67 ) + 0.45664Ln( 3.89 )

LnE = 3.5447 + 0.2188( 1.73 ) + 0.45664( 1.36 )

LnE = 4.5443

E =894.10



Boca Reservoir

Camping Visitor Group Expenditures per Day

LnE =3.6366(0)+4.2217(0)+3.5447(0) +2.8709( 1)+ 2.7218( 0 ) + 3.3791( 0 )
—-0.6129( 1)+ 0.2188Ln( 5.25 ) + 0.45664Ln( 3.50 )

LnE =2.8709 - 0.6129 + 0.2188( 1.66 ) + 0.45664( 1.25 )

LnE =3.1921

E =82434

Day Use Visitor Group Expenditures per Day

LnE =3.6366(0)+4.2217(0)+3.5447(0) +2.8709( 1)+ 2.7218( 0 ) + 3.3791( 0)
- 0.6129( 0 ) + 0.2188Ln( 5.08 ) + 0.45664Ln( 4.68 ) |

LnE =2.8709 + 0.2188( 1.62 ) + 0.45664( 1.54 )

LnE = 3.9286

E =85084
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Lower Truckee River

Camping Visitor Group Expenditures per Day

LnE =3.6366( 0)+4.2217( 0 ) +3.5447(0) + 2.8709( 0 ) + 2.7218( 1 ) + 3.3791( 0 )
—-0.6129( 1) + 0.2188Ln( 3.00 } + 0.45664Ln( 2.00 )

LnE=2.7218 - 0.6129 + 0.2188( 1.10 ) + 0.45664( 0.69 )

LnoE =2.6647

E =81436

Day Use Visitor Group Expenditures per Day

LnE =3.6366(0)+4.2217(0) +3.5447(0) + 2.8709( 0 ) + 2.7218( 1) +3.3791(0)
—-0.6129(0)+0.2188Ln( 3.96 ) + 0.45664Ln( 2.29 )

LnE =2.7218 + 0.2188( 1.38 ) + 0.45664( 0.83 )

LnE = 3.4028

E =830.05
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Pyramid Lake

Camping Visitor Group Expenditures per Day

LnE = 3.6366( 0 ) +4.2217( 0 ) + 3.5447( 0) + 2.8709( 0 ) + 2.7218( 0 ) + 3.3791( 1)
—-0.6129( 1)+ 0.2188Ln( 5.90 ) + 0.45664Ln( 3.20 )

LnE =3.3791 - 0.6129 + 0.2188( 1.77 ) + 0.45664( 1.16)

LnE =3.6831

E = $39.7u7

Day Use Visitor Group Expenditures per Day

LnE =3.6366(0) +4.2217(0)+3.5447(0) +2.8709( 0 )+ 2.7218( 0 ) + 3.3791( 1)
- 0.6129( 0) + 0.2188Ln( 6.14 ) + 0.45664Ln( 5.00 )

LnE=3.3791+0.2188( 1.82 ) + 0.45664( 1.61 )

LnE =4.5125

E =8§9115

The above camping and day use visitor expenditure function values are presented by site

in Table 3.2-2. These values are not directly comparable to the survey data because of

editing the observations from 162 to 151 and estimating the values with the expenditure
function.
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Table 3.2-1. Camping and Day Use Visitor Expenditure Function Observations.

Observation Your Siv Quesionnaire  Visitor  Expeaditws Namber Expenditares  Upper Prosser Stumpede Boca Lower Pyramid Camping Activity Orowp
Number Nambat Type of o Truckes Ressrvoir  Reservoit  Reservoir Trackes Lake Visiur Hom Size
Days Dey River River
uTR MR SR BR LTR rn

1 199 UTR icr 261.00 10 B ] 0 L] L] [} L] 1 5 40

F 1993 UTR cr 240.00 ({1 ] 24.00 1 0 ] % ] L] 1 60 40

3 1993 UTR acr 100.00 2.0 50.00 1 0 o 0 Q ] ] 30 490
4 1993 UTR “r 90.00 20 145.00 1 [] ] o ] 0 ] 6.0 40
3 1993 UTR s 182.50 3.0 6117 1 0 ¢ 0 0 0 ] 5.0 0
s 1993 UTR s Cr $3.00 7.0 1186 1 0 L] o [} [} 1 [ & 10
7 1993 UTR 1cr 5000 10 50.00 1 ] [ o ¢ L] 1 10 60
L] 1993 UTR acr 700 10 .00 1 ] [} ] L] ¢ 1 10 40
9 1993 UTR sCr 36.00 LY ] 12.00 1 ] [} 0 [ L] 1 0 40
10 1993 UTK 10 Cr 190.00 R X ] »e 1 0 o ] o o 1 Lo 0
11} 1993 UIR uner .00 10 »oo 1 L] L] [ [} [} 1 20 40
12 1992 UTR no .00 40 5575 i ° ¢ -] L] [} 1 19 60
13 1993 UTR nc 299.00 146 0.7 1 ] 1] ] 0 9 1 140 20
14 199 UTR 4 Cr oo 1.0 15.00 1 0 ¢ ] L) o ] 49 0
13 1993 UTR 15cr 317.00 100 k1N 1 ] ¢ 0 ] o ] 10 0
13 1993 UTR 1 DU 450.00 0.6 430.00 1 9 [} 0 ] L] 0 3o 10
17 1993 UTR DU 540.00 (1] 340.00 1 ] ¢ ] ] ] 0 30 4.0
13 199 " by 31.90 00 3190 L] 1 ] 0 ] L] 0 60 10
9 1993 PR 1Dy 34.00 0.0 34.00 0 1 0 0 ] 0 ] 20 1.0
. 1993 M 3 DU nLe 0.0 300 ] 1 0 ¢ 0 L] o 40 8.0
u 1993 PR 4 DU 268.00 0.0 168.00 o 1 1] ¢ 0 0 [} EX ] o
1 1993 M 4 DU 24.50 0.0 U350 ¢ ] ¢ 0 ] ] [} 30 10
F o 1993 PR & DU 613.00 0.0 €1).00 L] i o L] o ] ] 0 0
n 1993 Sk 1Cr 143.00 30 4.5 ] L] 1 ] [} [ 1 30 w
3 1993 SR 1 66.00 0 22.00 ] ] 1 [} L] L] ] 50 40
% 1993 SR o 171.50 240 87 o ¢ ] o 0 0 1 40 40
17 1993 SR 4Cr 137.00 20 68.50 0 [ 1 o [} 0 l 10 10
e ) 1993 SR scr 163.00 8 5403 L] L] ] [ o ] 1 2.0 pF ]
1 1999 SR &y 180.00 Mo $0.00 0 L] ] [} o o 1 2.0 10
3 1993 SR icr 41i.00 70 60.14 [ ] 0 ] [ ] ¢ 0 1 20 90
3l 1993 SR L 119.90 0 1548 L] Q k L] 1] ¢ 1 70 10
2 199) SR sy 300.00 20 150.00 0 ] ] 0 ] 0 1 50 o
n 1993 SR wco 13.00 30 .67 0 ] 1 L] ] [} 1 40 [ &)
M 1993 SR 1ne 74.00 30 5.3 ] [} } o [] [] 1 5o 1.6
3 1593 Sk 1cr 36.00 .0 15.00 & ] 1 o ° 0 1 30 10
3 1993 Sk una 2100 - 10 120 o 0 1 0 ] L] 1 30 20
» 1993 SR 4 Cr 313.00 40 8125 ¢ 0 1 0 ] ] 1 50 10
n 1993 SR s Cr 315.00 30 105.00 o o 1 ] ] ] 1 no 190
s 199 R [[ X ] 3100 10 156.00 [} ] 1 ] [} L] 1 2 50
L4 1993 SR 1mcr 161.20 10 .60 [} ] 1 ] ] L] 1 60 30
41 1993 Sk ncr 76.00 10 76.00 ] ] 1 Q L] L] 1 15 10
LH 1993 SR L N~ 90.93 i0 4548 [} 0 1 [} ] 0 1 0 &0
43 1993 Sk wcr T80.00 10.0 7120 ] ] 1 0 o L] 1 120 190
4“4 1993 38 neo 44,00 3.0 16.00 o L] 1 ] 0 ] | 5.0 20
45 1993 AR nce 1.0 0 »n ¢ ¢ 1 L] [ 0 t 10 40
4*% 1993 SR no 240,00 1.0 120.00 ] L] 1 0 ] ¢ 1 10.0 8.0
7 1993 SR ucr 264.00 0 38.00 0 0 ' 0 0 0 1 63 50
43 1993 3k B 122.00 LX) 2050 ] ] 1] o L] 1 [ K] 40
”» 1993 SR % 16900 50 w17 0 o [} L] 0 L] } 10 10
0 1993 3h ”mce .00 20 330 ] o 1 ] -] ] 1 130 0
51 1991 SR ncr 199.00 20 99.50 [ [ 1 0 [ 0 1 a0 120
52 199 SR % 249.00 20 .00 0 o } 0 o 0 I s0 3o
5 1999 Sk %0 20.00 10 4.0 ° o 1 [ 0 0 1 5.0 10
54 1993 SR s cr 341.00 70 $1.57 [} [} i ° [ [ 1 0.0 40
I 1993 SR stcr €5.50 se 1340 0 '3 i ° ° 0 1 50 20
36 1993 SR no 2%0.00 0 16,61 ° ® 1 0 0 0 N L0 10
57 1993 SR t bu 43,00 00 4.00 0 " 1 0 0 0 o 10 40
i3 1993 3k 10U 104.00 [ 1] 204,00 ] L] 1 ] [\] 0 ] 30 0
59 1993 SR ypv 15.00 0.0 15.00 ] ] ] o ] L] o 40 40
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Table 3.2-1. Camping and Day Use Visitor Expenditure Function Observations (continue).

Obwmrviticn Your Site Q-udn Visiwx  Expenditeres Hﬂ-‘ h-iw- Upper Fromar Stampede Boca Lewer Pyrumid C-.v. Anvny Qrowp
‘Nascher Type Traskos Rassrvoir Rewsrvoir Reservaie Trackes Lake Site
Dny- Duy River Rivee
UTR m sk B LR n

[ J 1993 8k + DU 27100 60 .00 L] o ] e ] ] 4 80

[ 1] 1993 3R s oy L5%.00 00 15800 0 [} 1 [} | ] [} [} 50

L] 199 SR «DU 137.00 00 131.00 ¢ L] 1 0 0 L] L ] 50

43 1993 SR U $0.00 0.0 &0.00 [} [} ] L] [} ] ] e

&4 1993 SR su N0 0.0 35.00 0 L] 1 L] [} b4 [} 20

[ ] 1993 3% * DU 130.00 0.0 150.00 [} [} i L] o ] L] 30

L 1993 BR Lcr .00 20 31.50 0 ] L] ] ] L] 1 10

7 1993 BR 2cr 175,08 100 17.50 L] ] o ] [ ] [ ] 1 10

L) 1993 BR i 124.00 190 62,00 [} ¢ ] 1 ] ] 1 10

L] 199 BR 4P 400.00 4.0 114 L] [} [} 1 o [] ] 40

o 1953 BR I Du 30.00 0.0 30.00 [ ] ] L] ] 1] ] o 3.0

" 1993 B 1pu .00 0.0 60.00 o 0 ] H [} L] [ ] 60

7 1993 BR bRl 70.00 0.0 000 [} ¢ L} 1 ] L] ] [ X ]

" 1993 BR 4 DU 30.00 0.0 30.08 4 [} [ 1 0 [} [} 40

) 1993 B s py 445.00 0.0 455.00 0 [ [ 1 0 [] 0 &0

B 1993 BR & DU L1000 0.0 11000 L] L] L] 1 [} L] [} 10 e
% 1993 BR T DU .00 [ X} no ] L] ] 1 L] ] ] i

n 1993 DR (i .08 2.0 30.00 ] 1] ] 1 -} ] L] 20

) 1993 BR * DU 130.00 00 130.00 [} [} [} 1 ] [} [} 20 .|
b 1993 BR oy 10.00 0.0 10.00 o ] ] 1 [} L] L] 40 1.0
» 1993 Bk 11 DU 12.00 00 11.00 0 ] L | 1 -] L] [ ] 50

)] 993 BR 120U 12.00 00 1100 0 L] ¢ 1 [} L] L] 50

2 1993 PR 11 1) 10.00 0.0 10.00 [} [} [} 1 o [} o 40

] 199 BR 14 DU 4450 2.0 4630 ] -] o 1 [} o ] 50

- 1 BR 13 DU 124,00 o0 129.00 ] L] -} 1 ] ] L] 60

- 1993 BR 16 DU 41,00 00 41.00 L] o ¢ 1 0 ] o 3.0

» 1993 BR 17T DU 20.00 9.0 2000 [} [} 0 1 ] 0 ] 10

7 1993 BR by 3ios 0.0 32.00 -] 0 ] 1 L] L] 1] 30

" 1993 B » o 0.00 00 7000 [} [} 0 | ] ] [} &0

;) 1993 BR 20 DU 2500 0.6 500 0 ] L] L [} L] ] 0

E 199 BR unpu 191¢.00 0.0 1910.00 ] ] L] 1 o 0 ] 10

9l 1993 BR DU 4250 [ 1] 4150 0 [ o 1 ] [ o 50 ]
” 199 B B 20.00 0.0 e [} [ ] 0 1 o 0 [ ] 10 100
” 199 BR DU 41,08 [ 1] 4100 ] ] ] 1 [} o [} (1)

“ 99 BR 3 DU 25.00 o0 15.00 [} [ [ ] 1 0 L] o 49

” 199 BA % DU 10.00 0 10.00 ] o L] 1 o ] ] 20

9% 1991 BR nmw W.00 0.6 00 0 [] L] 1 0 [] [} 5o

” 1993 DR n §0.00 00 $0.00 ) o 0 1 [] [} [} 50

”» 1993 BA » pu 40.00 00 «Ho00 o ] ¢ 1 o ] ] 40

” 1993 BR » U 0.0 o8 3000 L] ] [} 1 0 [} L} 40

100 1993 BR no moen [ 1] w0 [] [] 0 1 [ ] L] [} s0

101 9 8k 2 bu 130.00 00 150.00 ] ] 0 i ] ] ] LY

(1 199 BR »w 10.00 09 10.00 [ ] L] ¢ ] [} L] L] 30

103 1993 B M DU 1000 0.0 1900 ] 0 [} 1 1] [} 0 4.0

104 1993 BR s DU Moo 0 24.00 [ ] [} L] ] [} 0 L] 50

L] 1993 BR % DU 3700 00 3.0 ) [ ] [ ] I 0 [ ] [ ] &0 1.1}
106 1993 Bk LT .50 [ 1] [ L] [} o 0 ] . [} ¢ 1.0

107 1993 BR 33 DU 000 o8 200.00 0 0 ° 1 ¢ ° ° 120

108 1993 DR » DU 20.00 .0 2000 ] 0 [} 1 [ ° [} 50

19 1995 BR 4 DU 308,00 e 30000 [} [} L] 1 [} L] L] 40

e 199 LTR 1Cr B0 20 1150 L) o 0 [ ] 1 [] | 10
m 19935 LTR 1y 1.00 00 100 [ ] ° ] [} i [} [ ] 4“0

12 1993 LTh DU .00 00 94,00 ] [ ] ° [ ] 1 ° ° *0

1y 1993 LTR EY 1] 15008 ' 151.00 0 [ [ [ 3 0 0 10

14 M LTR 4 D0 nn 00 00 ] ] ] [} 1 [} 0 40

15 199 LTR sDU 1.0% 0 15 1] o L} L] 1 ] L] 20

10 199 LTR &« DY 4500 00 45,00 [} [] [] [} 1 ] [] 4.0
117 1993 LT T 135 00 1350 ] o L) ) 1 ] ] 50

118 1993 LTR [ 3 ) 20.08 .1 20,00 [ ] [ ] ° ° [ [] [ ] 30



201

Table 3.2-1. Camping and Day Use Visitor Expenditure Function Observations (continue).

Nunba Number Type of pe Trackes Revar'voic Reswveis  Reworvom Trackee Laks Visitor Houn Size
Days Duy River River
uTh 13 M R LTR n
1 1993 LTR DU 11.00 LU 21.00 ] ] [} L] 1 -] [} 40 1.0
120 193 LTR 10 U 34.00 L1 34.00 0 ° ] ] lf L] ] 10 40
1] 1993 LTR 11 DU TI5.00 0.0 .o ] 0 ] [ ] 1 [} L] 10 (K]
122 199 LTR 17w 44,00 20 44,00 0 [} [} L] t L] L] 30 10
123 1993 LTR s DU $2.00 (1.3 5200 L] ] ° ] ! L] [} 30 10
124 19 LTR DU 030 L1 0.50 0 L] L] [} \ ] 0 1.0 1.0
128 1993 LTR 13Dy 70.00 80 0.00 L] ] ] L] ] [} 0 L] 18
126 1973 LTR 16 DU 1150 [ 1] 0% [} [} [} ¢ 1 o [} 40 1.0
127 1993 LT 17T DU %50 (.1} ns 0 ] ° ] 1 ) ] 10 30
128 1993 LTR " 13200 o 181.00 ] [ ] L] ] 1 L] L] 6.0 100
129 1993 LTR 1% DU 1290 00 ¢ ] L] L] 1 [} L] b2 ] 20
» 199 LTR 0 DU .0 0.0 14.00 [} [} [} L] ] L] [} 40 0
131 193 LTR npy 230 .0 s ] L] 9 1) ] ] o 40 Lo
i 993 LTA 2y T3.00 ”" B ] [ ] ] ) 1 L] ] 20 20
b1 1993 LTh B ne 0.0 B0 o ¢ L] L] ] 0 o 50 10
134 1993 LTR » Dy 42.00 [ L] 42.00 [ ] [} ] L] I [} [} 60 20
135 1" n [ K= 4 31080 40 000 [} 0 ] ] 1] i ] 1.0 10
136 mn 1cr .00 30 23.00 L) L) [ ] 0 » 1 1 10 50
1 93 M acr 170.00 b2 ] 8500 L] L] ] ] L] 1 ] 7.8 0
138 1" 4P 4100 18 41.00 ] ] [ [} [} 1 1 40 1.0
13 1 n icr 97.00 10 11.00 [} o ] L] 0 ] 1 e 20
140 1998 ML [J= 4 161.00 48 4030 0 | ] | ] [} e 1 1 o b X ]
i 1M 1CP 140.00 10 70.00 [} [} [ ] ] ¢ 1 1 50 50
142 1993 ML L -] B % 15.00 o ] ] [} ] 1 ] 8.0 10
143 19 . r > 195.00 i 1% ] ] ] o [} 1 ] 30 40
(L0 19 ML o Cr 100.00 40 45.00 [] 0 [ ] [ | [ ] 1 1 ie [ 1]
145 1993 PL 1 J0.00 20 0. ] o [} ¢ |} ] [} 30 20
146 1993 ML Dy 000 L 1) 20.00 L] L] ] [} L] ] L ] 18 30
147 I n 3 DA 61.00 L2 ] $1.00 [} ] [} ] [ ] ] 0 L L (L]
148 i n 4 DU 43.00 [ L] 43.00 [ ] o [ ] [} | ] i ] 50 50
149 1999 ML ER 45.00 0.0 45,0 ] ’ ] ] [ ] t ] 7 0o
10 1N & DU 4100 LL 41.00 ¢ ¢ ] 0 [} ] L] 50 50
151 1993 ML 7 DU 120.00 0.0 12000 [} [} [ ] ] ] 1 L] [ 1] 10
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Table 3.2-2. Camping and Day Use Visitor Expenditure Function Values.

Upper Proaser Stampede Boca
Truckee Reservoir Reservoir Reservoir
River
Campring Visitor Group Expenditures per Day $52.56 $93.95 $60.72 UM
Duy Use Visitor Group Expenditures per Day 3104.96 5153.27 354.10 $50.84

Truckes
River

514.36

$30.05

9.7

$91.15



3.3. Formulation of the Model Equations

Model formulation incorporates the above descriptive statistics and expenditure
function values. The variable that drives the model is the end of the month reservoir
storage levels at Prosser, Stampede, and Boca Reservoirs. Relative to the storage levels
at these reservoirs, the model calculates the annual number of camping and day use
visitors at the reservoirs and the annual expenditures of the camping and day use visitors.

There are eleven functions within the model. Using only end of the month
reservoir storage levels as the input into the model, the functions then generate the
following data.

Visitation Relative to End of the Month Reservoir Storage Levels
Annual Visitation Relative to End of the Month Reservoir Storage Levels
Annual Number of Camping Visitors

Annual Number of Day Use Visitors

Annual Number of Camping Visitor Groups

Annual Number of Day Use Visitor Groups

Annual Camping Visitor Expenditures

Annual Day Use Visitor Expenditures

Annual Number of Camping and Day Use Visitors

Annual Camping and Day Use Visitor Expenditures

Annual Camping and Day Use Visitor Expenditures by Category

Each of the functions calculate data either by use of a single equation or multiple
equations. Simultaneously, data is generated by one function and inputted into another
function and so on. Throughout the model, there are twenty-seven equations with thirty-
nine variables.
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Visitation Relative to End of the Month Reservoir Storage Levels

The visitation relative to end of the month reservoir storage levels is derived by
assigning a scale value to the end of the month reservoir storage level and then
calculating a percentage of visitation corresponding to the assigned scale value. Each of
these functions are based on data taken from the survey.

The scale values for reservoir storage levels are shown in Table 3.3-1. Scale
values for Prosser Reservoir and Stampede Reservoir range from high to low or 4 to 1.
These scale values correspond to reservoir storage levels at Prosser Reservoir from
29,840 acre-feet to 11,000 acre-feet and storage levels at Stampede Reservoir from
226,000 acre-feet to 80,000 acre-feet. Scale values for Boca Reservoir range from 5 to 1
and correspond to reservoir storage levels from 41,100 acre-feet to less than 22,000 acre-
feet. These reservoir storage levels are stated in the survey questionnaire.

The end of the month reservoir storage level is assigned a scale value through the
following equation.

If Aj > Bjt > C; storage level, then scale value Dj¢ = a; + B; ( Bjt) (3.3-1)

where: Aj  is the high storage level for reservoir i
Bit 1s the end of the month storage level for reservoir i in month t
C;  is the low storage level for reservoir i
Djt is the scale value for the end of the month storage level for
reservoir i in month t
o is the scale value constant term for reservoir i
Bi is the scale value slope coefficient term for reservoir i

This equation is formulated to linearly interpolate a end of the month storage level for a
reservoir during any month to a scale value. -

Separate equations for reservoir storage levels are formulared for Prosser,
Stampede, and Boca Reservoirs. These equations are provided below by reservoir.

Prosser Reservoir

If 29,840 > Bj > 28,000 storage level, then scale value Djy = ~ 12.2174 + .000543 ( Bj¢ )
If 27,999 > B;¢ > 19,000 storage level, then scale value Djy=  —.1111+.000111 ( Bjt)
If 18,999 > Bj; > 11,000 storage level, then scale value Djy=  —.3750 +.000125 ( Bj; )
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Stampede Reservoir

If 226,000 > Bjt > 170,000 storage level, then scale value Dy = — .03571 + .000018 ( Bjp)
If 169,999 > Bj; > 130,000 storage level, then scale value Dj¢ = — 1.2500 + .000025 ( Bjt )
If 129,999 > Bjt > 80,000 storage level, then scale value Dj¢ = — .60000 + .000020 ( B;¢ )

Boca Reservoir

If 41,100 > Bjt > 38,000 storage level, then scale value D¢ = — 8.258 + .00032 ( Bjt )
If 37,999 > Bjt > 33,000 storage level, then scale value Dj¢ = — 3.600 + .00020 ( Bjt )
If 32,999 > Bjt > 22,000 storage level, then scale value Dj¢ = 0 +.00009 ( Bt )
If 21,999 > Bj; > 0 storage level, then scale value Djy = 1.000 + .00005 ( Bjt )

End of the month reservoir storage levels for Prosser, Stampede, and Boca
Reservoirs for April through October and Other Months are given in Table 3.3-2. April
through October is considered to be the recreation season in a given year. Other Months
are January, February, March, November, and December of the given year. The reservoir
storage levels are taken in total for April through October and as an average for the Other
Months. The scale values for these end of the month reservoir storage levels are
calculated using the above equations and shown by reservoir in Table 3.3-3.

The percentage of visitation corresponding to the scale value of an end of the
month reservoir storage level is based on the indicated number of visits per respondent
for reservoir storage levels taken from the survey.

The indicated number of visits per respondent for reservoir storage levels are
provided in Table 3.3-4, For Prosser Reservoir, the number of visits per respondent at
levels 1 to 3 is 5.67 and at level 4 is .50. The percentages of visitation are 100% for
levels 1 to 3 and 8.82% for level 4. Likewise for Stampede Reservoir, the number of
visits per respondent at levels 1, 2, 3, and 4 are 1.82, 1.85, 1.39, and .87. The
percentages of visitation are 100%, 101.42%, 76.34%, and 47.69%. Number of visits per
respondent for Boca Reservoir at levels 1, 2, 3, 4, and 5 are 11.09, 9.11, 8.15, 4.46, and
.37. The percentages of visitation are 100%, 82.16%, 73.53%, 40.19%, and 3.33%.
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The percentage of visitation corresponding to the scale value is then calculated
through the following equation.

If Ej > Djt > Fj scale value, then visitation Gjt = o; + Bj ( Djt ) (3.3-2)

where: Ej is the high scale value for reservoir i

Djt is the scale value for the end of the month storage level for
reservoir i in month t

F;j  is the low scale value for reservoir i

Gjt is the percentage of visitation corresponding to the scale value for
the end of the month storage level for reservoir i in month t

o 1s the percentage of visitation constant term for reservoir i

Bi is the percentage of visitation slope coefficient term for reservoir i

This equation is formulated to linearly interpolate a scale value for an end of the month
storage level for a reservoir during any month to a percentage of visitation.

- Separate equations for scale value and reservoir storage levels are formulated for
Prosser, Stampede, and Boca Reservoirs. These equations are provided below by
TeServoir.

Prosser Reservoir

If 4 > Djt > 3 scale value, then visitation Gjt =~ 1.4 + .6 ( Djt )
If 3 > Djt > 2 scale value, then visitation Gjy= .4+ 0(Djt)
If 2 > Djt > 1 scale value, then visitation Gjy= .2+.1(Djt)

Stampede Reservoir

If 4 > Dj¢ > 3 scale value, then visitation Gj¢ = 1.0492 — .0123 ( Dj¢ )
If 3 > Dj¢ > 2 scale value, then visitation Gjt = .2716 —.2469 ( Djt )
If 2 > Dj; > 1 scale value, then visitation Gjy = .0976 + .2839 ( Djt )

Boca Reservoir

If 5 > Djt > 4 scale value, then visitation Gjz= .1080 +.1784 ( Dj; )
If 4 > Djt > 3 scale value, then visitation Gj¢= .4764 + .0863 ( Dj¢ )
If 3 > Dj¢ > 2 scale value, then visitation Gjt = .2646 +.3333 ( Djt )
If 2 > Dj¢ > 1 scale value, then visitation Gjt = — .3354 +.3687 ( Djt )
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Visitation relative to end of the month reservoir storage levels at Prosser,
Stampede, and Boca Reservoirs for April through October and Other months are given in
Table 3.3-5. The percentages of visitation for the end of the month reservoir storage
levels are calculated using the above equations. Again, percentages of visitation
correspond to scale values which in turn correspond to end of the month reservoir storage
levels.

Survey year visitation relative to end of the month reservoir storage levels are the
same because of end of the month reservoir storage levels. The percentages of visitation
are shown in Table 3.3-6. Visitation would differ under alternative reservoir storage
levels. :
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Table 3.3-1. Scale Values for Reservoir Storage Levels.

Rasarvoir Storage Level | in Acre-fost
Reasrvoir Storage Lavel 2 in Acre-fest
Ressrvoir Storage Level 3 in Acre-fest
Rasarvoir Siorege Level 4 in Acre-fost
Reservorr Storags Lavel § in Acre-fost

Soale Valua for Reservoir Siorage Level 1
Scals Valus for Reservolr Storags Level 2
Scale Valus fir Reservoir Storegs Level 3
Soals Value for Raservoir Stocags Levet 4
Scals Vatue for Reservoir Siorage Lavel §

Prosser
Resurvoir

29,840
28,000
19,000
11,000

400
.00
200
1.00

226,000
170,000
130,000

$0,00¢

4.00
3.00
200
100

41,100

33.000
22,000
<22,000

500
4.00
3.00
1.00
1.00
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Table 3.3-2. End of the Month Reservoir Storage Levels.

Prosser Stampede Bocs
April End of the Month Reservoir Storage Lavel in Acre-Fest 167 80,186 16,763
May Eod of dw Monih Reservoir Storge Level i Acre-Fost 16,414 113,577 37473
June End of the Month Reservoir Storage Level in Acre-Feet 20,957 166,955 38,557
July End of the Month Ressrvoir Siorage Lavel in Aore-Feet 2110 177,424 38,084
Auvgust End of the Month Reservoir Storags Lavel in Acre-Feet 21,691 174,288 3,582
Sepleamber End of the Month Ressrvoir Starage Level in Acre-Fest 14,394 172,442 2.9
Octobyer End of the Maonth Reservoir Storage Lavel in Acre-Fest 10,050 170,696 16,419
Other Months Avernge End of the Month Ressrvoir Storege Lavel in Acre-Fest 9,854 113,263 9,561
Jawery End of the Month Reservoir Storege Level in Aore-Fest 9.827 73,944 524
Febroary End of the Month Reservoir Stomgs Lavel in Acre-Feat .10 75,751 4,396
March End of the Month Resarvoic torege Level in Acve-Feet 9,642 16,677 2955
November End of the Month Reservoir Storage Lavel in Acre-Fest 9,981 170,433 17,042
December End of the Month Reservoir Storags Level in Acve-Fast 10,008 169,510 18,163

Table 3.3-3. Scale Values for End of the Month Reservoir Storage Levels.

Prosser Stampede Boaa
Soale Value for April End of the Month Reservoir Storage Laval 085 1.00 241
Soale Valus for May End of the Month Reservoir Storage Level 168 1.67 189
Soale Vaius for June End of the Mooth Resarvoir Storage Lavel n 292 4.08
Scale Valus for July End of the Month Raservoir Starsge Level 234 316 39
Scals Valua for August Bnd of the Month Resscvoir Starage Level 1.30 110 332
Scale Value for September End of the Manth Reservoic Storegs Lavel 1.42 307 215
Scale Value for October End of the Month Reservoir Storege Lavel 0ss .04 .82

Soule Value for Othar Monthe End of the Month Reservoir Storage Level 0.36 1.67 1.48
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Table 3.3-4. Indicated Number of Visits per Respondent for Reservoir Storage Levels.

Prower Stampede Bocs
Number of Viaits psr Respondent for Reservoir Storags Level 1 5.67 12 1.09
Number of Visits per Respondent for Reservoir Storags Lavel 2 5467 185 211
Number of Visits per Respondect for Reservoir Storags Lavel 3 567 1.39 115
Number of Visits per Respondent for Resorvoir Storage Lavel 4 0.50 037 4.46
Number of Visits par Respondent for Resorvoir Storaga Level 3 0.3
Percsntage of Visitation for Resrvois Storage Lavel 1 100.00% 100.00% 100.00%
Parcentags of Visitetion for Ressrvoir Storage Level 2 100.00% 101.42% £22.16%
P gt of Visitation for R ir Storage Leval 3 100.00% T76.34% 73.5%%
Purcwnings of Visitation ko Reservoir Storags Level 4 2% 47.69% 40.19%
Parowntags of Visitation for Resarvoir Storage Leval § 1.33%
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Table 3.3-5. Visitation Relative to End of the Month Reservoir Storage Levels.

Prosser Stumpede Bocs
Visitation Relative to April End of the Month Ressrvcis Storage Lavel 2B.46% 38.26% 5382%
Visitation Ralative to May End of tha Month Ressrvoir Stormge Leval BT 51.2% 81.25%
Visiistion Ralative to June End of the Month Resaervoir Storage Level 40.00% 99.35% 83.59%
Visitation Relative 10 July End of the Month Resarvoir Storage Level 40.00% 101 .04% 81.55%
Visitation Ralative to August End of the Month Reservoir Storegs Level 40.00% 100.11% 16.26%
Visitation Ralative 10 September End of the Month Resarvoir Storngs Lavel 3M.24% 101.15% 4531%
Vinitation Relative to October Bind of the Month Ressrwoir Storage Level ®EI% 101.18% 33.60%
Visitation Relative to Other Months Bnd of the Month Ressrvoir Storege Level 28.51% 57.04% 20.95%

Table 3.3-6. Survey Year Visitation Relative to End of the Month Reservoir Storage Levels.

Prosses Stampede Boca
Vinitation Relative t0 April End of the Month Reservoir Stormge Level B.45% 38.26% 5382%
Visitation Relative to May End of the Month Ressrvoir Jtorags Lovel 36.771% 51.22% 81.25%
Visitation Relsiive to Juna End of the Month Reservoi Storage Level 40.00% 99.35% B3.59%
Visitation Relative to July End of the MMonth Reservoir Storage Level 40.00% 101.04% B1.55%
Visitation Relative 10 August End of the Month Raservoir Storage Lavel 40.00% 101.11% 16.26%
Visitation Ralative 10 September End of the Month Reservoir Storage Level 34.2% 101.15% 4531%
Visitation Raletive 10 October End of the Month Resstvorr Siotege Lovel 2281% 101.18% 33.60%

Visitation Relative 10 Other Monthe End of the Month Ressrvoir Siorage Level 5% 57.04% 20.95%



Annual Visitation Relative to End of the Month Reservoir Storage Levels

The annual visitation relative to end of the month reservoir storage levels is
derived by weighting the scale values for the end of the month reservoir storage levels for
the teservoir by the expected annual visitation to the reservoir for the year and then
calculating a annual percentage of visitation.

The scale values are weighted by survey year annual visitation by respondents to
reservoirs and expected annual visitation to the reservoirs for the year.

The survey year annual visitation by respondents to the reservoirs is shown in
Table 3.3-7.. The expected annual visitation is calculated through the following equation.

Git (Hit®)
Hjt = ————— (3.33)
Git®
where: H, isthe expected annual visitation to reservoir i in month t

G;; is the percentage of visitation corresponding to the scale value for
the end of the month storage level for reservoir i in month t

H,0 is the survey year annual visitation by respondents to
reservoir i in month t

Git° is the survey year percentage of visitation corresponding to the
scale value for the end of the month storage level for reservoir
iin month t

The expected annual visitation is shown in Table 3.3-8. These values are the same as the
values for the survey year since the end of the month reservoir storage levels are the

same. The expected annual visitation would differ under alternative reservoir storage
levels.
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The weights for the expected annual visitation are then calculated through the
following equation.

Hj¢

i = (3.3-4)

Z Hit

where: Iit is the weight of the expected annual visitation to
reservoir i in month t
Hj; is the expected annual visitation to reservoir i in month t

These weights are shown in Table 3.3-9. These weights show the annual pattern of
visitation to the reservoirs.

The annual scale values for the reservoirs are then calculated through the
following equation.

Dj =2 Djt (1) (3.3-5)
t

where: D;  is the annual scale value for reservoir i
Djt  is the scale value for the end of the month storage level for
reservoir i in month t
Iit  is the weight of the expected annual visitation to
reservoir i in month t

The weighted scale values are shown by month and by reservoir in Table 3.3-10. The

summation of these weighted scale values is the annual scale value. Corresponding to a
annual scale value is a annual percentage of visitation.
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The annual percentage of visitation corresponding to the annual scale value is then
calculated through the following equation.

If E; > D; > Fj scale value, then visitation Gj = aj + Bj ( Dj ) (3.3-6)

where: E;

is the high scale value for reservoir i

D;  is the annual scale value for reservoir i
F;  1s the low scale value for reservoir i
G; s the annual percentage of visitation corresponding to
the annual scale value for reservoir i
a; is the annual percentage of visitation constant term for reservoir i
Bi is the annual percentage of visitation slope coefficient term for

reservoir i

This equation is formulated to linearly interpolate an annual scale value to an annual
percentage of visitation.

Separate equations for annual scale value and reservoir storage levels are
formulated for Prosser, Stampede, and Boca Reservoirs. These equations are provided

below by reservoir.
Prosser Reservoir

If 4 > Dj > 3 scale value, then visitation Gj=- 1.4 + .6 ( D;)
If 3 > Dj > 2 scale value, then visitation Gj= 4+ 0(Dj)
If 2 > Dj > 1 scale value, then visitation Gj= .2+.1(Dj)

Stampede Reservoir

If 4 > D; > 3 scale value, then visitation G; = 1.0492 — .0123 (D; )
If 3 > Dj > 2 scale value, then visitation G; = .2716 —.2469 (D; )
If 2 > Dj > 1 scale value, then visitation G; = .0976 +.2839(D; )

Boca Reservoir

If 5 > Dj > 4 scale value, then visitation Gj = .1080 +.1784 ( D; )
If 4 > D; > 3 scale value, then visitation G; = .4764 +.0863 (D; )
If 3 > Dj > 2 scale value, then visitation G; = .2646 +.3333 (Dj)
If 2 > Dj > 1 scale value, then visitation G; =—.3354 + .3687 ( D; )
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Annual visitation relative to end of the month reservoir storage levels for Prosser,
Stampede, and Boca Reservoirs are given in Table 3.3-11. An annual percentage of
visitation corresponds to an annual scale value which in turn corresponds to end of the

month reservoir storage levels.

Survey year annual visitation relative to end of the month reservoir storage levels
are the same because of end of the month reservoir storage levels being the same. The
annual percentages of visitation are shown in Table 3.3-12. Annual visitation would

differ under alternative reservoir storage levels.

116



Lt

Table 3.3-7. Survey Year Annual Visitation by Respondents by Month by Reservoir.

Prosser Stampede Boca
Number of Respondents thet Visit during April 3 10 14
Numbar of Respondents thet Vinit during May 3 16 F- ]
‘Number of Respondents thet Visit during June 3 25 3%
‘Number of Respondents that Visit during July 4 26 LF]
Number of Respondents the: Visit during August 6 46 46
Number of Resporidents that Visit during Septamber 3 20 i
Number of Respondents that Visit during Cotober k] 10 19
Number of Respondents that Visit during Othar Months 1 0 [
Total 26 153 1

Table 3.3-8. Expected Annual Visitation by Month by Reservoir.

Prowsar Sumpede Boca
Expected Visitation during Agril 3 10 14
Expected Viskation during May 3 16 n
Expected Visitation during fune 3 2 36
Expected Vinitation during July 4 26 2
Expected Visitation during August 6 46 %
Expecied Visitation during Septemb 3 20 £V
Expacied Visitation during October 3 10 19
Expectad Visitation during Gther Months 1 0 6
Total 26 153 222

Table 3.3-9. Weights for Expected Annual Visitation by Month by Reservoir.

Prosser Stampede Booa
Weight fir axpeoted Visitation during Apeil 11.54% 6.54% 631%
Waight for spected Visitation during Mey 11.54% 10.46% 1261%
Waight for sxpected Visitation during fne 11.54% 16.24% 16.22%
Waight for axpecied Visitation during July 15.38% 15.99% 1892%
Waight for expected Visitation during Augast 23.08% 30.07% 20.72%
Waeight for sxpectad Visitation during September 11.54% 12.01% 13.96%
Waight for axpected Visitation during October _ 11.54% 6.54% £56%

Waight for axpected Visitation during Other Months I85% 0.00% 2.70%
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Table 3.3-10. Annual Scale Values by Reservoir.

Prossar Stampede Boos

Resarvoir Resarvoir Roservoir
Waightad Scale Value for April End of the Month Reservoir Storege Lovel 0.10 0.07 0ls
Waeighted Scale Valus for May End of the Month Ressrvoir Storgs Lavel 0.19 017 049
Weighted Soale Value for June End of the Month Reservoir Storage Lavel 0.26 0.48 0.66
Waighted Scale Valus for July End of the Month Reservoir Siorage Lavel 0.36 0.54 0.4
Waighted Soale Valus for August End of the Month Ressrvoir Storage Level 0.53 093 0.69
Waighted Scale Valua for Septeniber End of thw Month Raservoir Storage Level 016 0.40 039
Woeighted Scale Valus for October End of the Month Ressrvoir Siormge Level 010 0.20 016
Waeighted Scale Valus for Other Months End of the Month Ressrvoir Storage Level 0.03 0.00 0.04
Anmuml Scale Value 1.74 19 323

Table 3.3-11. Annual Visitation Relative to End of the Month Reservoir Storage Levels.

Prosser Swmpede Boca
R . R . R .
Annvel Visitstion Ralative 10 the End of the Month Reservair Suorege Lavels 31.36% 95.91% 15.53%

Table 3.3-12. Survey Year Annual Visitation Relative to End of the Month Reservoir Storage Levels.

Prosser Stampeds Boca

Annual Visitation Relstive 10 Uw End of the Manth Reservoir Storuge Lavels 3136% 235.9M% 75.53%



Annual Number of Camping Visitors

The annual number of camping visitors to the reservoirs is derived by taking the
survey year number of camping visitors for the campgrounds at the reservoirs and
multiplying by the ratio of annual visitation for the given year to the annual visitation for
survey year. The annual number of camping visitors is distributed monthly by the
weights of the expected annual visitation to show the annual pattern of visitation.

The survey year number of camping visitors for the campgrounds at the reservoirs
are taken from U.S. Forest Service data. This data is shown in Table 3.3-13. There are
ten campgrounds in the area. Four campgrounds are near Prosser Reservoir. Another
three campgrounds are near Stampede Reservoir. And the remaining three campgrounds
are near Boca Reservoir. The annual number of camping visitors is provided for each
campground.

The annual number of camping visitors for the given year is calculated through the
following equation.

Gj

Ji=1Ji° (3.3-7)

where: Ji is the annual number of camping visitors for reservoir i
Ji0  is the survey year annual number of camping visitors for
reservoir i
G;  is the annual percentage of visitation corresponding to the
annual scale value for'reservoir i
G;O is the survey year annual percentage of visitation
corresponding to the annual scale value for reservoir 1

The equation is formulated so that if the annual percentage of visitation for the given year
is greater than the survey year annual percentage of visitation then the annual number of
camping visitors for the given year is also greater. Likewise if the annual percentage of
visitation for the given year is less than the survey year annual percentage of visitation
then the annual number of camping visitors for the given year is also less.

The annual number of camping visitors by reservoir are shown in Table 3.3-14.
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The annual number of camping visitors are then distributed by the weights for
expected annual visitation to show the annual number of camping visitors by month. This
is done through the following equation.

Kit=Ji (Iit) (3.3-8)

where: Kjt is the number of annual camping visitors to reservoir i in month t
3 is the annual number of camping visitors for reservoir 1
Iit  is the weight of the expected annual visitation to reservoir i
in month t

The annual number of camping visitors by month to the reservoirs are shown in Table

3.3-15. Together the annual number of camping visitors by month show the annual
pattern of visitation to the reservoir by camping visitors.
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Table 3.3-13. Annual Number of Camping Visitors by Campground by Reservoir.

Prosser Stampeda Boaa

Number of Cauping Visitors for Lakeside Campground 0

Number of Camping Visitors fior Frosser Famsily Campground 30,062

Number of Campring Visitors for Prosser Ranch Cempground 1,754

Number of Cemping Visitars for Arnis MeCloud Campground 4]

Number of Camping Visitors for Davies Cresk Casnpground 2,22

Number of Cagrang Visitors for Emigrant Campground /1 2,300

Number of Cemping Visitors for Logger Campground 41,357

Number of Camping Visitars for Boos Caspground 0
Number of Cemping Visitors for Booa Rest Campground 58851
Number of Camping Visitors for Boyington Mill Campground 6,960
Total Number of Camping Visitors for Cempgrounds 31816 45,878 63,813

1. Estimats provided by host st campground.

Table 3.3-14. Annual Number of Camping Visitors by Reservoir.

FProsser Stampede Boca

Annual Nussber of Camping Visitors »nsle 45,578 65,813

Table 3.3-15. Annual Number of Camping Visitors by Month by Reservoir.

Prosser Stampeds Poce

Tumber of Cemping Visitors during April 4363 2,999 4150
Number of Camping Visitors during May 4,363 4,798 8,301
Number of Camping Visiors during June 4,363 2,49% 10,672
Number of Cisinping Visitors during July s 7,796 12,451
Numbar of Camping, Visitors during Augast 8727 13,793 13,637
‘Number of Camping Visitors during September 4,362 5,997 9,190
Number of Camping, Visitars during Ovtaber 4363 2,999 5,633
Numbar of Camping Visitors during Other Monthe 1,454 0 1779

Annusl Number of Camping Visitors 37816 45878 65,813



Annual Number of Day Use Visitors

The annual number of day use visitors to the reservoirs is derived by multiplying
the annual number of camping visitors to the reservoirs by the ratio of day use visitors to
camping visitors taken from the survey.

The ratio of day use visitors to camping visitors is calculated through the following
equations.

Li=M;(Nj) (3.3-9)

O0i=(Pi(Qi )Ry (3.3-10)
Li _

§j= (3.3-11)
Oj

where: L; isthe number of day use visitors to reservoir i

M; is the number of day use respondents at reservoir i

N; s the average group size of day use respondents at reservoir i

O; is the number of camping visitors to reservoir i

P;  is the number of camping respondents at reservoir i

Qi s the average group size of camping respondents at reservoir i

R is the average number of days spent by camping respondents at
IEServoir i

S; is the ratio of day use visitors to camping visitors to reservoir i

The ratios of day use visitors to camping visitors by reservoir are given in Table 3.3-16.
However the ratio calculated for Boca Reservoir is used for Prosser and Stampede
Reservoirs.

The annual number of day use visitors is then calculated through the following
equation.

Ti=Ji (5;) (3.3-12)
where: T;j  is the annual number of day use visitors for reservoir i
Ji is the annual number of camping visitors for reservoir i

Si is the ratio of day use visitors to camping visitors to reservoir i

The annual number of day use visitors by reservoir are shown in Table 3.3-17.
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The annual number of day use visitors are then distributed by the weights for
expected annual visitation to show the annual number of day use visitors by month. This
is done through the following equation.

Uit =Tj (Lit) ' (3.3-13)

where: Ujt  is the number of annual day use visitors to reservoir i in month t
T;  is the annual number of day use visitors for reservoir i
Iit  is the weight of the expected annual visitation to reservoir i
in month t

The annual number of day use visitors by month to the reservoirs are shown in Table 3.3-
18. Together the annual number of day use visitors by month show the annual pattern of
visitation to the reservoir by day use visitors.
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Table 3.3-16. Ratio of Day Use Visitors to Camping Visitors by Reservoir.

Numbar of Day Uss Respond
Avorage Oroup Size of Day Use Respandents

Number of Day Use Visitons

I} N ofm"' R g A
Aversge Group Size of Camping Respondents
Average Numsber of Duys Spent by Camping Respondents

Number of Camping Visitons
Ratio of Day Use Visitors 1o Camping Visitors

Ratio of Day Uss Visitors to Camping Visitors /1

1. The Boca Reservoir retio i used for both Prosser and Stampede Reservoirs,

Rasarvoir

6.00
N

1998
0.00
NA
NA.
0.00
NA

Siammpede
Reservoir

10.00
3.50

35.00
36.00

514
LX

NA

Reservo

41.00
44n

19301
5.00
320
6.40

102.40
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Table 3.3-17. Annual Number of Day Use Visitors by Reservoir.

Prosser Stampede Bocs
Annual Number of Day Use Visiton. 315 85,519 124113

Table 3.3-18. Annual Number of Day Use Visitors by Month by Reservoir.

Prosser Stampede Boca
Numnber of Day Uss Visitors during April 1,229 5,655 1827
Number of Day Use Visitors during May 8,229 9,048 15,654
Humber of Day Use Visitorn during Fune 3,229 14,137 20,126
Number of Day Use Visitors during July 10972 14,103 23,481
Number of Day Use Visitors during August 16,451 26,012 25,717
Number of Duy Uss Visitors during Septamber .29 11,310 17,331
Number of Dey Use Visitors during October 8229 3,655 10,622
Number of Day Use Visitors during Other Mousthe 2743 [} 3354
Annwal Number of Day Uss Visitors 7,315 86,519 124,113



Annual Number of Camping Visitor Groups

The annual number of camping visitor groups to the reservoirs is derived by
dividing the annual number of camping visitors by month by the group size. This is done
through the following equation.

(3.3-14)

where: Vit is the annual number of camping visitor groups to reservoir i in
month t
Kjt is the number of annual camping visitors to reservoir i in month t
Qi is the average group size of camping respondents at reservoir i

The annual number of camping visitor groups by month to the reservoirs are
shown in Table 3.3-19.

126



L

Table 3.3-19. Annual Number of Camping Visitor Groups by Month by Reservoir.

Prosser Siampede Boca
Number of Camping Visitor Groups during April 1.30 583 1,297
Numbaer of Camping Visitor Groups during May 1.M0 93 2,594
Number of Camping Visitor Groups during fune 1,310 1,458 3,335
Number of Camping Visitor Groupe during July 1,147 1.517 3,891
Number of Camping Visitor Groups duriiyg August 2,621 2,684 4,262
Number of Canping Visitor Groups during September 1,310 1,167 2872
Number of Camping Visitor Groups during October 1,310 583 1.760
Nusber of Camping Visitor Groups durng Other Months 437 0 556
Annual Number of Cemping Visitor Groups 11,356 8,926 20,567



Annual Number of Day Use Visitor Groups

The annual number of day use visitor groups to the reservoirs is derived by
dividing the annual number of day use visitors by month by the group size. This is done
through the following equation.

(3.3-15)

where: Wit is the annual number of day use visitor groups to reservoir i in
month t .
Uj;  1s the number of annual day use visitors to reservoir i in month t
N; is the average group size of day use respondents at reservoir i

The annual number of day use visitor groups by month to the reservoirs are shown
in Table 3.3-20.

128



671

Table 3.3-20. Annual Number of Day Use Visitor Groups by Month by Reservoir.

Prosser Summpede Boca
Number of Dey Use Visitor Groups during Apail 2471 1.616 1,662
Nusmber of Dey Use Visizor Groups during May 247 2.585 3324
Number of Day Use Visitor Grouge during June 241 4,039 4213
Number of Dey Use Visitor Croupe during July 3,298 4201 4985
Number of Day Use Visitor Groups during Aughst 4942 1,432 5,450
Number of Dey Use Visitor Oroups during September 2471 3,31 3,600
Number of Day Use Visitor Groupe during Ootober 241 1,616 2,258
Numiber of Day Use Visitor Groups during Other Months 24 [] n2
Annial Numbar of Day Use Visitor Orougs 21,416 24,720 26,351



Annual Camping Visitor Expenditures

The annual camping visitor expenditures by reservoir are the summation of the
annual number of camping visitor groups per month multiplied by the camping visitor
group expenditure function value. This is done through the following equations.

Xjt= Vit (Y;) (3.3-16)
Zi=2 Xit (3.3-17)
where: Xjt is the annual camping visitor expenditures for reservoir i in month t
.Vjt 1s the annual number of camping visitor groups to reservoir i in
month t
Y; is the camping visitor group expenditure function value for
reservoir i '

Z;  is the annual camping visitor expenditures for reservoir i

The camping visitor group expenditure function values for each reservoir are
shown in Table 3.3-21. The annual camping visitor expenditures by month by reservoir
are shown in Table 3.3-22.

The annual camping visitor expenditures are proportioned by the amount of
expenditure indicated by category by respondent for the reservoir. This is done through
the following equation.

AAci=Zi(ABgi) (3.3-18)

where: AA.; is the annual camping visitor expenditures by category ¢ for
TEeServoir i
Z; is the annual camping visitor expenditures for reservoir i
ABg¢; is the proportion of the amount of expenditure by category ¢ for
reservoir i by camping respondents

The annual camping visitor expenditures by category by reservoir are shown in
Table 3.3-23.
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Table 3.3-21. Camping Visitor Group Expenditure Function Values by Reservoir.

Proaser Sumpeds Boos
Compig Visitor Group Expenditure per Dey $91.95 $60.72 S

Table 3.3-22. Annual Camping Visitor Expenditures by Month by Reservoir.

Prosser Stampeds Bocs
Camping Viaitor Expendinwes during April 123,105 3543 31,569
Camping Visitor Expenditures during May 123,105 55,676 63,137
Camping Visitor Expanditures during June 123,105 8,557 8nan
Camping Visitor Expenditures during July 164,140 92,099 94,706
Camping Visitor Expenditures during August 46,211 162944 103,726
Camping Visitor Expenditures during Septamber 123,105 10,845 69,902
Cumpang Visitor Expsnditures during Octobee 123,305 35,423 42,343
Cuupinyg Visitor Expenditures during Other Months 4,035 0 13,529
Annual Camping Visitor Bxpanditures $1,066,912 $541,967 $500,590
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Table 3.3-23. Annual Camping Visitor Expenditures by Category by Reservoir.

Average Expenditures on Licsnses by Camping Respondeste

Average Exponditures on Cempiry Fess by Camping Respondents

Average Expenditures on Hotal or Motel by Carmping Respondents
Average Expenditures on Resteurnnt by Camping Respondents

Average Expenditures on Grooeries by Camping Respondents

Aversgs Expenditures on Equipment and Suppliss by Camping Respondents
Average Expenditures on Rantal by Camping Respondents

Averege Expanditures on Fusl by Camping Respondents

Average Expendinaes on Other by Casnping Respondants.

Avorags Total Expenditures by Camping Respondants

Average Expenditures on Licsrwss by Camping Respondants /1

Average Expanditres on Camping Fess by Camping Respondents
Average Expendinres an Hotel or Motsl by Camping Respondents
Average Expenditures on Restaurant by Camping Respondents

Aversge Expenditires on O iss by Camping Respondents

Average Expenditures on Equiprsent and Suppliss by Camping Respondents
Avernge Expenditures on Rental by Camping Respondents

Average Expenditires on Fusl by Camping Respondents

Averags Expenditures on Other by Camping Respondents

Avarags Total Expenditvzres by Campicg Respondents

Annal Camping Visitor Expenditures on Licenses

Anrnal Camping Visitor Expetditures on Caping Fes

Arnual Camping Visitor Expeaditures on Hetel or Motel
Annual Camping Visitor Expanditirss on Restaurant

Arnual Camping Visitor Expenditures on Oroosries

Answal Camping Visitor Expandibures on Equipment snd Suppliss
Annual Camping Visitor Expwsdinew on Rental

Annual Camping Visitor Expanditurus on Fuel

Annual Camping Visitor Expenditures on Other

Annual Camping Viitor Expanditures

1. The Booa Rmervoir expanditure ostegories are used for Prosser Ressrvoir.

NA
NA
NA
N.A
NA
NA
NA
NA.
NA

1883%
0.00%
0.00%
0.00%

49.78%
0.43%
0.00%

11.91%

12.99%

100.00%

200,912
0

0

0
531,147
4619

0
191,675
138,560

$1,066.912

16.18
438.47
0.00
858
70,39
15.08
0.00
40,42
0.00

5199.12

iM%
24344
0.00%
431%
35.35%
71.51%
0.00%
20.30%
0.00%

104.00%

44,019
131,926
0
23,35
191,588
41,045
0
110,016
0

3541967

17.40
0.00
0.00
0.00

46.00
0.40
0.00

16.60

12.00

$92.40

18.83%
0.00%
0.00%
0.00%

49.78%
0.43%
0.00%

17.91%

12.99%

100.00%

94,267

149212
187

19,933
65,012

$500,590



Annual Day Use Visitor Expenditures

The annual day use visitor expenditures by reservoir are the summation of the
annual number of day use visitor groups per month multiplied by the day use visitor
group expenditure function value. This is done through the following equations.

ACjt= Wit (AD;) (3.3-19)
AEj =% ACj (3.3-20)

where: AC;y is the annual day use visitor expenditures for reservoir i in month t
Wit is the number of annual day use visitor groups to reservoir i in
month t
AD; is the day use visitor group expenditure function value for
reservoir i
AE; is the annual day use visitor expenditures for reservoir i

The day use visitor group expenditure function values for each reservoir are shown
in Table 3.3-24. The annual day use visitor expenditures by month by reservoir are
shown in Table 3.3-25.

The annual day use visitor expenditures are proportioned by the amount of
expenditure indicated by category by respondent for the reservoir. This is done through
the following equation.

AFj = AE;j (AGgi) (3.3-21)

where: AFi is the annual day use visitor expenditures by category c for
reservoir i
AE; is the annual day use visitor expenditures for reservoir i
AG,;j is the proportion of the amount of expenditure by category ¢ for
reservoir i by day use respondents

The annual day use visitor expenditures by category by reservoir are shown in
Table 3.3-26.
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Table 3.3-24. Day Use Visitor Group Expenditure Function Values by Reservoir.

Prosser Stampode Bocs

Day Uss Visitor Oroup Bxpenditure per Day $153.27 19410 $50.84

Table 3.3-25. Annual Day Use Visitor Expenditures by Month by Reservoir.

Prossor Stampede Boca

Duay Usa Visitor Expenditures during Apeil 378,741 152,034 84,484
Day Usa Visitor Expenditures dusing May 378,741 243,254 168,969
Day Uss Visitor Expenditures during June 318,741 380,084 217,245
Duy Uss Visitor Expenditures during huly 504,987 395,287 253,453
Day Use Visitor Expenditures during August 757,481 699,354 277,591
Day Use Visitor Expenditures during Septamber 318,741 304,067 187,072
Duy Use Visitor Expenditares during October 378,741 152,034 114,657
Day Use Visitor Expenditures during Other Monthe 126,247 0 36,208
Anrwel Day Use Visitor Expenditures 53,282,418 $2,326,113 $1,339,680
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Table 3.3-26. Annual Day Use Visitor Expenditures by Category by Reservoir.

Averngs Expenditures on Licsses by Day Use Respondents

Avorage Expenditures on Camping Fess by Day Use Respondents

Aversge Expenditures on Hotsl or Motel by Dey Use Respandents

Aversgs Expandibares on Restaurmt by Day Use Raspondents

Aversge Expenditurss on Orocerios by Day Use Respondents

Average Expenditares on Equipment sd Supplies by Day Use Respondents
Aversgs Expenditures on Rental by Dy Use Respondants

Averngs Expanditires on Fusl by Day Use Respondents

Averags Expenditures on Other by Day Use Respondents

Aversge Total Expenditures by Dey Use Respondents

Average Expanditires on Licenses by Day Use Raspondents

Average Expanditures on Camping Fees by Day Uss Respondents
Aversge Expsnditaes on Hotel or Mote! by Day Uss Respondents
Aversge Expenulitrws on Restmsrsat by Day Use Respondants

Aversge Expanditurs on Grocariss by Dey Uss Respondents

Average Expenditures on Equipment end Suppliss by Dey Use Respondents
Average Expenditures on Rantal by Dey Use Respondens

Average Expenditures on: Fusl by Dey Uss Respondents

Averags Exponditures on Other by Duy Use Respondants

Avernge Total Expenditures by Day Use Raspondents

Annual Dey Use Visitor Expenditvres on Licsrses

Arpual Day Use Visitor Expenditires on Camping Fess

Annual Day Use Visitor Bxpenditures on Hotel or Motel

Annosl Day Use Visitor Expsnditures on Restsurant

Annual Dey Use Visitor Bxpenditores cn Qrooeries

Annwal Dey Use Visitor Expenditures on Equipment and Suppliss
Annual Day Use Visitor Expenditures on Reotal

Anntal Dey Use Visitor Expenditures on Pusl

Anmual Dey Use Visitor Expenditures on Other

Anoual Dy Use Visitor Expanditures

Prosser
Rasarvow

nn
0.00
1.00
A1.67
41.67
4.50
162.50
1483
0.00

$289.90

8.19%
0.00%
0.34%
14.3%
14.37%
1.55%
36.05%
5.12%
0.00%

100.00%

268,585
0
11,323
471,812
471,812

50952 -

1,839,920
167914
0

$3,282,418

Reservoir

38.60
0.00
16.00
15.00
240
376
0.00
20.20
1.50

$111.46

3286%
0.00%
13.62%
12717%
19.01%
3.20%
0.00%
17.20%
1.78%

100.00%

764,413
°
316,355
291,052
443,597
14,461
0
400,030
29,708

$2,326,113

Boos
Reservoir

9.40
732
3268
1268
.29
5.76
0.00
17.78
.32

1203

T82%
6.09%
27.18%
10.55%
210%
479%
0.00%
14.79%
5.09%

104,741
81,564
s 142
141,289
304,083
64,182

198,116
81,564

$1,339,680



Annual Number of Camping and Day Use Visitors

The annual number of camping and day use visitors by reservoir is the summation
of the annual number of camping visitors and the annual number of day use visitors. This
is done through the following equations.

AHjt = Kj; + Ut | (3.3-22)

Alj =% AHj; (3.3-23)

where: AH;j; is the annual number of camping and day use visitors for reservoir i
in month t

Kjt is the number of annual camping visitors to reservoir i in month t
Ujt  is the number of annual day use visitors to reservoir i in month t
Al; is the annual number of camping and day use visitors for reservoir i

The annual number of camping and day use visitors by month by reservoir are
shown in Table 3.3-27.
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Table 3.3-27. Annual Number of Camping and Day Use Visitors by Month by Reservoir.

Prosessr Stawpeds Boos
Numnbwer of Camping and Dey Uss Visitors during Aprl 12,592 8,553 1,91
Number of Camping snd Day Uss Visitors during May 12,592 13,845 23,955
Mhamber of Cemping and Day Use Visitors during Jurw 12,592 21,633 30,799
‘Number of Cemping and Dey Use Visitors during July 16,789 22,499 35,932
Number of Camping end Dey Use Visitors during August 5,134 39,806 39,354
Nutsber of Camping snd Day Use Visitors during September 12,592 17,307 26,521
Number of Canping and Day Use Visitors during Ovtober 12,592 8,653 16,255
Number of Camping and Day Use Visitars during Other monthe 419 L] 5133
Annusl Number of Camping and Day Uss Visitorns 109,131 132,397 189,926



Annual Camping and Day Use Visitor Expenditures

The annual camping and day use visitor expenditures by reservoir is the
summation of the annual camping visitor expenditures and the annual day use visitor
expenditures. This is done through the following equations.

Al = Xjt + AC;¢ (3.3-24)

AK; =2 Aljt (3.3-25)

where: Al is the annual camping and day use visitor expenditures for reservoir i
in month t

Xjt 1s the annual camping visitor expenditures for reservoir i in month t
AC;; is the annual day use visitor expenditures for reservoir i in month t
AK; is the annual camping and day use visitor expenditures for reservoir i

The annual camping and day use visitor expenditures by month by reservoir are
shown in Table 3.3-28.
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Table 3.3-28. Annual Camping and Day Use Visitor Expenditures by Month by Reservoir.

Prosser Stempede Boca
Camping snd Dy Use Visitor Expenditures during April 501,846 187,456 116,053
Camping snd Day Uss Visitor Expenditures during Masy 501,846 299,930 232,106
Camping and Day Use Visitor Expenditures during June 501,846 468,641 298,422
Camping snd Day Use Visitor Expanditures during July 669,128 487,386 348,159
Camping end Day Use Visitor Expenditures during Auguet 1,003,692 862,299 381,317
Camping and Day Use Visitor Expenditures during September 501,846 314913 256,975
Camping snd Day Use Visitor Expenditures during Ootober 501,846 187,456 157,501
Camping and Day Use Visitor Expenditures during Other seonthe 167,282 o 49,197
Annual Camping and Day Uss Visitor Expenditures $4,349,3%0 52,868,081 31,840,270



Annual Camping and Day Use Visitor Expenditures by Category

The annual camping and day use visitor expenditures by category by reservoir is
the summation of the annual camping visitor expenditures by category and the annual day
use visitor expenditures by category. This is done through the following equations.

ALgi = AAcj + AFg; | (3.3-26)
AMj =2 AL (3.3-.27)
where: AL is the annual camping and day use visitor expenditures by category ¢
for reservoir i
AA,; is the annual camping visitor expenditures by category c for
Teservoir i
AFj 1is the annual day use visitor expenditures by category ¢ for
TESErvoir i

AM; is the annual camping and day use visitor expenditures for reservoir i

The annual camping and day use visitor expenditures by category by reservoir are
shown in Table 3.3-29.
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Table 3.3-29. Annual Camping and Day Use Visitor Expenditures by Category by Reservoir.

Prosser Stampode Booa
Annual Camping snd Duy Use Visitor Expenditures on Licernwes 469,597 808,452 199,008
Arswal Camping end Day Uss Visisor Expsnditures on Camping Fees 0 131,926 81,564
Annuel Cumping snd Dey Use Visitar Expanditures on Hotal or Motel 11,323 316,855 364142
Annusl Cenping and Dey Use Visitor Expeaditurse on Resteursnt 471,812 320,405 141,289
Annyual Camping and Dey Use Visitor Expendicares on Groceries 1,002,959 635,186 53,204
Anmual Caraping and Day Use Visitor Expenditures on Equipment and Supplies 55,570 115,506 66,349
Annwal Camnping snd Dey Use Visitor Expancitures on Rental 1,839,920 0 0
Anrual Camping snd Dey Use Visitor Expenditures on Fusl 359,589 510,045 283,049
Annual Camping and Duy Uss Visitor Expenditures on Othar 138,560 29,708 146,576
Annual Camping and Duy Use Visitor Expenditires $4,349,330 $2,868,08) $1,840,270



4, Input-Output Model Component

The input-output model component of the regional economic impact model serves
the purpose of estimating the economic impact on the regional economy from a selected
sectoral change in economic activity. Development of this component involved definition
of the region, collection of the control total data, and derivation of the model tables.
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4.1 Definition of the Region

The region is outlined by the hydrologic boundaries of the Truckee River Basin.
Within the region, there is an economic area, a population base, and economic sectors.

143



Economic Area

The economic area within the region is defined at state, county, and city levels. At
the state level, the economic area covers part of eastern California and part of western
Nevada. At the county level, parts of Sierra county, Nevada county, Placer county, El
Dorado county, and Alpine county lie within the California portion of the area.
Similarly, in Nevada, parts of Pershing county, Washoe county, Lyon county, Carson
City (an independent city), and Douglas county lie within the area. At the city level,
Reno and Sparks in Washoe county, are the major cities in the area followed by Carson
City, South Lake Tahoe in El Dorado county, Truckee in Nevada county, and, Tahoe City
in Placer county.
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Population Base

The population base is only that portion of county population that lives within the
region. This amount is determined from county subdivision level data taken from the
Census of Population published by the Bureau of the Census. The data includes all
persons.

Population in and out of the region by county is shown in Tables 4.1-1 through
4.1-5 for California and in Tables 4.1-7 through 4.1-12 for Nevada. County summaries
are given in Table 4.1-6 for California and Table 4.1-13 for Nevada. From the California
counties, some 50,358 persons live within the region and from the Nevada counties, some
266,023 persons live within the region.

Population in the region by county and by state is also presented in Table 4.1-14.
Total population in the region is 316,381 persons. Of this amount, 16% is from the
California counties and 84% is from the Nevada counties. Washoe county alone accounts
for 254,020 persons or 80% of the total population in the region.
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Table 4.1-1. Population In and Out of the Region for Sierra County.

County Subdivision County County Total

Populstion Population County

inthe out of the Populstion
Region Region

all persons ol parsons all persons
East Siern 2029 0 2029
West Sierm : [} 1,289 1,289
Total 2,029 1,289 33
Percentage of Populstion 61.15% 38.85% 100.00%

Table 4.1-2. Population In and Out of the Region for Nevada County.

County Subdivision County County Total
Population Population County
inthe out of the Population
Region Region
all persons all persons all persons
Donner-Truckee 9,420 . [] 9,420
Grass Valley ] 56,269 56,269
Nevada City 0 12,821 12,821
Total 9,420 69,090 78,510

Percentage of Population 12.00% £20.00% 100.00%
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Table 4.1-3. Population In and Out of the Region for Placer County.

County Subdivision County County Total
Population Population County
inthe out of the Population
Region Region
all parsons all parsons all persons
Aubum 0 37,159 kAL
Colfax-Sumenit 0 15,546 15,546
Foresthill-Back Country o 4699 4,695
Lake Tahoe 9,257 0 9,257
Loomis Besin-Folsom Lake 0 4,91 44,931
Roneville 0 41,395 47,395
West Valley [+ 13,809 13,309
Total 9,257 163,539 112,96
Percentage of Population 5.36% 94.64% 100.00%

Table 4.1-4. Population In and Out of the Region for El Dorado County.

County Subdivision County County Total

Population Populstion County

inthe out of the Populstion
Region Region

ol persons all persons all persons
North Bl Dorsdo 0 24,396 24,396
Placerville (/] 14,105 14,108
South El Doredo 0 51,342 57,842
South Lake Tehoo 29,652 ¢ 29,652
Total 29,652 96,343 125,995

Percentage of Population 2.53% T6ATH 100.00%
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Table 4.1-5.

County Subdivision

Markleerille

Total
Percentage of Populstion

Table 4.1-6. Population In and Out of the Region by County for California.

County

Sierrs
Placer

E!l Dorsdo

Total
Pacentage of Populstion

Population In and Out of the Region for Alpine County.

County
Population
inthe
Region
all persons

0.00%

9,420
9,257
19,652

50,358
13.19%

County
Populstion
out of the

Region
ail persons

1,113

1113
100.00%

1,289
69,090
163,539
96,343
Lin

331,374
18.0%

1,113

L3
100.00%

Towd
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Table 4.1-7. Population In and Out of the Region for Washoe County.

County Subdivision County County Total

inthe oul of the Population

Region Region

ol persons all persons all persons

Flanigmn 0, 0 70
Gerlach 0 647 647
Incline Village 1.567 0 1567
New Waashoe City 10,109 o 10,109
Pyramid Lake 1,438 . 0 1,438
Reno-Sparks 231,651 0 231,651
Verdi 2,465 ™ 0 2,465
Total 254,020- 647 254,667
Pescentage of Populstion 99.75% 0.25% 100.00%

Table 4.1-8. Population In and Out of the Region for Pershing County.

County Subdivision County County Total
Populstion Population County
inthe out of the Population
Region Region
all persons oll persoms all persons
Imley 0 1,104 1,104
Lovelock ¢ 3 3232
Total 0 4,336 4336

Perceniage of Populstion 0.00% 100.00% 100.00%
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Table 4.1-9. Population In and Out of the Region for Storey County.

County Subdivizion County County Total
Populstion Populstion County
inthe out of the Population
Region Region
oll persons all persons all persons
Clark 700 0 700
Virginia City 0 1,826 1,826
Total 00 1,826 2,526
Percentage of Population 21.71% T2.29% 100.00%

Table 4.1-10. Population In and Out of the Region for Lyon County.

County Subdivision County County Total
Population Populstion County
inthe out of the Population
Region Region
all psrsons ail persons all persons
Duyton 1] 431 4321
Femnley 5188 0 5100
Silver Springs 0 3,261 3,261
Smith 0 1,139 1,139
Yerington 0 6,092 6,092
Total 5,188 14,813 20,001

Pexcentage of Populstion 25.94% 74.06% 100.00%
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Table 4.1-11.

Carson City

Totsl

Perceniage of Populstion

Table 4.1-12.

County Subdiviai

Geinoa-Jucks Valley
Pine Nut

Topez Lake
Zephyr Cove

Total

Porcesiage of Population

Population In and Qut of the Region for Carson City.

County
Population
inthe
Region
all persons

Population In and Out of the Region for Douglas County.

6115
2.13%

County
Population
out of b

Region
all persons

40,443

40,443
100.00%

County
Population
out of the

Region
all persons

15,69
4,158

1,429

21522
TS

40,443

40,443
100.00%

Total
County
Population

all persons

15,639
4,153

1,429
6115

21,637
100.00%



Table 4.1-13.

Population In and Out of the Region by County for Nevada.

County County County Total
Population Population County
in the out of the Populstion
Region Region
all persons «il persons all persons
Washoe 254,020 647 254,657
Pershing 0 4,336 433
Storey 700 1826 2,526
Lyon 5188 14313 20,001
Carson City o 40,443 40,443
Dougles 6,118 2152 21,631
Total 266,023 83,587 349,610
Percentage of Populstion 76.09% DN% 100.00%

Table 4.1-14. Population for the Region by County and by State.

(431

County

Sierm
Nevada

El Dorado

Washoe

Lyom
Carson City

Total

Perceiage of Populstion

California
FPopulation
inthe
Region
all parsons

2,029
9,420
9,257
29.652
0

50,358
15.92%

Nevada
Population
intwe
Region
all persons

Total
Populstion
nthe
Region
all persons

2,029
9,420
9.257
29,652
]
254,020
L]

00
51
0
&115

316381
100.00%

Percentage
of

Populstion

0.64%
298%
2.93%
9.37%
0.00%
$0.29%
0.00%
0.22%
164%
0.00%
1.93%

100.00%4



Economic Sectors

There are twenty economic sectors within the economy of the region. A sector is
an aggregation of individual business enterprises, firms, establishments, or activities
which produce the same or similar products, or which purchase the same inputs to use in
production. Each economic sector is listed with a definition in Table 4.1-15. These
sectors include agriculture sectors and non-agriculture sectors. The agriculture sectors
are livestock production, dairy production, alfalfa hay production, other hay production,
and barley production. The non-agriculture sectors are agricultural services, gold mining,
other mining, construction, manufacturing, transportation and communications, utilities,
trade, eating, drinking, and lodging, finance, insurance, and real estate, services, hotels,
gaming, and recreation, health, local government, and households. Agricultural services
is included in the non-agriculture sectors because it isn't a agriculture production sector in
the sense of producing a crop or commodity. Their sector definitions are based on
standard industrial codes taken from the Standard Industrial Classification Manual. This
manual is published by the Executive Office of the President, Office of Management and
Budget.

State government is not included as one of the twenty sectors mentioned above. In
splitting the state and local government sector apart an adjustment factor was necessary.
This factor is based on the state and local government employment data by state given in
Table 4.1-16 and the distribution of state and local government employment by state

. presented in Table 4.1-17.
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Boonomic Sector

1 Livestock Production

2 Dwiry Production

3 Alfalfs Hay Production
4 Other Hay Production
$ Baricy Production

6 Agricuttoral Services

7 Gold Mining

8 Other Mining

9 Construction

10 Manufacturing

11 Tranaposistion end Commmunications

12 Wnilities
13 Trade

14 Eating, Drinking, snd Lodging
15 Finance, Insarence, and Real Estate

16 Services

17 Hotela, Geming, and Recreation
18 Health

19 Locsl Government

20 Houscholda

Table 4.1-15. Economic Sector Definitions.

Definiti

Livestock production sector sccounts (or cattle production.

Duiry production sector acoounts for milk production.

Albslfa hay production secior sccounts for alfalfs hay production.

Barlsy production sector scoounts for barley production.

Agricultiral services sector accounts for vetarinary servioes, and, Jandacape and horticultural services.

Gold mining sector ecoounts for mining of gold and silver ores.

Othwr mining sector sccounts for mining geotharmal energy, distomaccous carth, cley, and gravel.

Construction sector accounts for generst building, heavy construction, end special trade contractors.

Transportation end communications sector accounts for Teilrosd transportation, tracking, wardhousing, air transportation, passenger transit, trensportation servioes,
and comewanications.

Uhilities sector sccounts for electric, gas, and sanitary services.

Trade sector scoounts for wholesale and retail trade. Wholesale trade is trade of dursble and non-dursble goods. Retail trade is trade of building meterials, garden supplies,
peneral merchandiss stores, food stores, satomotive dealers, service stutions, spparel siores, end Ramiture stores,

Eating, drinking, and lodging sector sccounta for Non-casino resturants, bars, hotels, and motels.

agonta, insuranos brokers, resl estate, and investment offioces.

Hotels, gaming, and recrestion soctor scoounts for casinos.

Heahth soctor sccownts for medical and dental sesvioes.

Houachold sector socounts for consumers.
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Table 4.1-16. State and Local Government Employment by State.

Californis = Nevada

Jobs Jobs
Local Govemment 1,183,867 39,434
Stase Government 348,258 16,857
State and Local Government 1,532,123 55,291

Table 4.1-17. Distribution of State and Local Government Employment by State,

Californis Nevade
Jobs Jobs

Locsl Government TIr 69.51%
State Government % 30.49%

State and Local Government 100.00% 100.00%



4.2. Collection of the Control Total Data

Control total data was collected for output, employment, income, population,
housing, agriculture water use, commercial water use, and residential water use.
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Qutput

Output is the total gross output for each economic sector. Tatal gross output
includes total value of sales and additions to inventories. Qutput is also referred to as the
total value of intermediate plus final goods produced in the economy. The opposite of
output is total gross outlay. Total gross outlay includes total value of purchases and
depletion's from inventories. Total gross outlay is commonly called input.
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Output by Agriculture Sector

Data to estimate the output by agriculture sector was provided by the California
Department of Food and Agriculture and the Nevada Agricultural Statistics Service.

Output for the livestock, dairy, alfalfa hay, other hay, and barley production were
taken from California Livestock and Crop Report and the Nevada Agricultural Statistics
Bulletin, Livestock and dairy production are value of production based on marketing
receipts from sales of cattle and milk. Alfalfa hay, other hay, and barley production are
value of production based on crop yields and season prices.

The estimated value of production by commodity for both California and Nevada
are provided in Tables 4.2-1 through 4.2-5. Output by agriculture sector for the region by
state is then given in Table 4.2-6. Within the region the total agriculture production
output for California is $2,092,000 and $3,123,153 for Nevada. Total agriculture output
for the region is $5,215,455.
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Table 4.2-1. Value of Livestock Production for the Region by State.

California Nevade Total
Acres of Pasture 1217 7,334 14,551
Number of Beef Cown por Acre 050 0.50
Number of Beef Cows 3,609 3,667 7,276
Cal{ Crop Percentage 0.90 0.90
Average Weight of Calves 600 600
Average Price of Calves per Pound 085 0.85
Value of Production $1,656,302 $1,633,153 $3,339.455

Table 4.2-2. Value of Dairy Production for the Region by State.

Califonie MNevada Towal
Number of Dairy Cows 0 300 500
Pounds of Mitk per Cow ] 16,000
Avernge Price of Milk per Hundredweight 0.0¢ 12.00
Value of Production $0 $960,000 $960,000
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Table 4.2-3.

Acres of Alfalfa Hay
Taona per Acxe
Price per Ton

Value of Production

Table 4.2-4.

Acres of Other Hay
Tons per Acre
Price per Ton

Value of Production

Table 4.2-5.

Acres of Barley
Tons pex Acre
Price per Ton

Value of Production

Value of Alfalfa Hay Production for the Region by State.

California Nevada Total
300 500 800
400 4.00
100.00 100.00
$120,000 $200,000 $320,000

Value of Other Hay Production for the Region by State.

Californis Nevada Total
2,000 2,000 4,000
200 200
70.00 70.00
3280,000 $280,000 $560,600

Value of Barley Production for the Region by State.

Californis Nevads Total
200 0 200
2.00 0.00
90.00 0.00

$36,000 0 §36,000
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Table 4.2-6. Output by Agriculture Sector for the Region by State.

Agriculture Sector California Nevads Total
§ ] ]

1 Livestock Production 1,656,302 1,683,153 3,339,455
2 Deiry Production 0 960,000 960,000
3 Alfalfs Hey Production 120,000 200,000 320,000
4 Other Hay Production 210,000 280,000 560,000
5 Barley Production 36,000 ¢ 36,000

Total 32,092,302 2,123,159 $5,215,453



Output by Non-Agriculture Sector

Data to estimate the output by non-agriculture sector was provided by IMPLAN,
the Nevada Department of Taxation, U.S. Department of Commerce, Bureau of the
Census, and Bureau of Economic Analysis.

Output for all the non-agriculture sectors for the California counties was taken
entirely from IMPLAN data. However, output for the non-agriculture sectors in the
Nevada counties were taken from all sources. Qutput for agricultural services was taken
from IMPLAN. Gold mining and other mining output are gross proceeds of mines taken
from Nevada Net Proceeds of Minerals. This is a report published by the Nevada
Department of Taxation. Construction output is the dollar value of construction business
taken from the Census of Construction Industries. The dollar value of manufacturing
shipments is the output for manufacturing. This is taken from the Census of
Manufacturers. Transportation and communications and utilities industry output are
taken from IMPLAN. Output for trade is all wholesale and retail trade sales except for
sales to eating and drinking places. These are taken from the Census of Wholesale Trade
and Census of Retail Trade. The trade output is marginalized to 25% to reflect that only
the mark-up on items remains in the region. Hotels, gaming, and recreation output is total
receipts from hotels with greater than 25 rooms taken from the Census of Service
Industries. Output for eating, drinking, and lodging is the total receipts from hotels with
fewer than 25 rooms and sales to eating and drinking places. This is taken from the
Census of Service Industries and Census of Retail Trade. Finance, insurance, and real
estate output is taken from IMPLAN. The insurance portion of the output is marginalized
to 11% to represent that only a portion of the insurance premium stays in the region.
Output for services is total receipts for services less total receipts for hotels and health
services. This is taken from the Census of Service Industries. Output for health is total
receipts for health services taken from the Census of Service Industries. Local
government output is expenditures by local government taken from Census of
Governments. Output for households is wages, salaries, other labor income, proprietors
income, dividends, interest, rent, and government transfer payments. These are taken
from the Regional Economic Information System of the Bureau of Economic Analysis.

All the data for the output of the non-agriculture sectors in the California and
Nevada counties needed to be adjusted to the region. For California, the output data was
taken from IMPLAN at the county level and was adjusted to the region by the portion of
county population that lives within the region. For Nevada, the output data was given at
the state level. This data was adjusted to the county level by the portion of county
industry earnings taken from Regional Economic Information System of the Bureau of
Economic Analysis. The county level data was then adjusted to the region based on the
portion of county population that lives within the region. Also the state and local
government sector output needed to be adjusted to only a local government sector output
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for the California and Nevada counties. This was done by using the percentage of local
government employment mention above in Tables 4.1-16 and 4.1-17.

For the California counties, output by non-agriculture sector by county is shown in
Table 4.2-7. This output was adjusted to the region using the population percentage for
the region by county in Table 4.2-8. The state and local government sector output was
adjusted to only a local government sector output using the local government employment
percentage for the region by county given in Table 4.2-9. The output for the non-
agriculture sectors for the region by county is then presented in Table 4.2-10.

The total output for the non-agriculture sectors for the region by county for
California is $1,988,979,271. El Dorado county generates $1,027,501,153 in output and
is followed by Placer county with $494,028,807, Nevada county with $397,731,745, and
Sierra county with $69,717,566. Alpine county doesn't generate any output within the
region.

For the Nevada counties, output by non-agriculture sector by county is shown in
Table 4.2-11. This output was adjusted to the region using the population percentage for
the region by county in Table 4.2-12. The state and local government sector output was
adjusted to only a local government sector output using the local government employment
percentage for the region by county given in Table 4.2-13. The output for the non-
agriculture sectors for the region by county is then presented in Table 4.2-14.

The total output for the non-agriculture sectors for the region by county for
Nevada is $15,863,076,554. Washoe county generates $15,252,709,168 in output and is
followed by Douglas county with $432,003,277, Lyon county with $159,955,163, and
Storey county with $18,408,947. Pershing county and Carson City do not generate any
output within the region.

Output by non-agriculture sector for the region by state is given in Table 4.2-15.

Total output for both states is $17,852,055,825. Of this amount, $1,988,979,271 is
generated in California and $15,863,076,554 is generated in Nevada.
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Table 4.2-7. Output by Non-Agriculture Sector by County for California.

Non-Agricultars Sector Sierre Nevada Placer El Dorsdo Alpine Total
County County County County County
3 3 H § ] S

6 Agriculturs! Services 205,004 5,312,850 34,768,350 14,477,052 mnam 55,636,533
7 Gold Mining 1,657.487 470,645 3,344,210 43630 1,807,838 1,244,503
& Other Mining 3,529,581 10.324,510 17,226,020 11,432,467 573,854 43,336,402
% Construction 5,636,936 432,735,100 1,092,699,000 $73,352,169 S 392 2,068,172,097
10 Menwfacturing 23,228,730 391,622,900 33,776,500 259,813,965 2,130,323 1,516,572,469
11 Trensportaiion snd Comeunications 6,981,680 34,746,420 374,392,200 793,17 249,050 490,163,087
12 Wilities 615,584 46,638,520 199,325,900 2,443,600 256,087 329.879.781
13 Trade 257,238 177,657,300 510,319,000 269,764,680 2,378,338 962,697,556
14 Esting, Drinking, and Lodging 923,340 48,517,400 181,397,200 106,708,900 926,495 1IB473,035
15 Finance, Insurence, and Rael Bstate 5,005,943 413,655,100 1,215,435,000 606,545,408 2,286,682 2,242.928,133
16 Services 9,469,390 274,931,900 705,719,600 358,931,178 4,515,586 1,353,568,154
17 Hotels, Gaming. and Recrestion 942,150 34,127,440 99,645,470 107,697,319 13,706,220 256,124,599
18 Health 48778 166,873,900 462,333,400 191,448,320 374,667 121.979.065
19 Siste and Local Government Sector 12,049,650 17,733,150 239,144,700 157,017,000 2979,543 499,924,043
20 Houschold Sector /1 42,195,516 1,202.940,384 346,11 873 1.587.787.317 20,994,684 6,200,049,774

Towl 116,974,557 3,334,795,519 9,276,158,42) 4,401,669,526 58,201,536 17,187,799,561

2

1. The county totals for the household sector were adjusted upward to the same proportion of the county total as for the county totals for the household sector for Nevada,
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Table 4,2-8. Population Percentage for the Region by County for California.

Siemn Nevada Placec Dorudo Alpine
County County County County County
Population Percentage 61.15% 12.00% 5.36% 23.53% 0.00%

Table 4.2-9. Local Government Employment Percentage for the Region by County for California.

Siczre Nevada Placer El Dorado Alpine
County County County Courty County

Employment Perotnisge 2% nam ™% T2 N
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Table 4.2-10, Output by Non-Agriculture Sector for the Region by County for California.

Non-Agriculture Sector Siems Nevada Plecer El Dorsdo Alpine Towl
County County County County County
5 s s 5 3 3

6 Agricultunal Services , 125,363 697,453 1,862,605 2,401,060 0 6,092,488
7 Gold Mining 1,013,575 57,430 205,941 101,392 0 1,384,339
8 Other Mining 2,158,905 1,238,783 922,430 2,690,547 0 7,010,545
9 Contruction 3,447,099 51,921,598 56,395,024 134,934,202 ° 246,697,913
10 Merwfacturing 14,204,700 4100670 44,666,943 61,145,313 0 167,725,616
11 Transportation and Communications 4,260,388 4,169,039 20,056,890 17,366,815 0 45,862,122
12 Uhilities 37640 5,595,910 10,678,256 19,402,518 o 36,053,121
13 Trade 1,576,626 21,316,161 19,79 63,487,141 0 113,718,656
14 Eating, Drinking, snd Lodging 364,634 5,820,345 PRILE 25,113,158 0 41,216,921
15 Finance, Insurmce, snd Real Etate 3,061,199 49,612,289 65,112,002 142,745,017 ) 260,552,597
16 Services 5,790,960 32,997,626 37,806,699 B44TLED ) 164,057,108
17 Hotels, Qaseing, and Rocrestion 570,006 4,094,771 $.338,191 25,485,778 0 35,358,543
18 Health 590,190 20,022,317 24,768,052 45,055,959 0 90,426,518
19 Local Goverment Sector 6.166,138 2,133,391 9,499,336 20,553,284 0 52,752,650
20 Household Sector 25,803,103 144,334,460 179,258,448 31,674,110 0 723,070,123

Towd 69,717,566 WIS 454,028,807 1,027.503,153 ° 1.980.979.271

Total with State Goverment 71,931,458 400,124,491 496,940,893 1,035,900,669 0 2,004,497,511
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Table 4.2-11. Output by Non-Agriculture Sector by County for Nevada.

Nm-A.'imlllﬂ Sector Wishoo Pershing Storey Lyon Carson Dougles Total
County County County Cowty City County
$ | 3 $ H 3 5

6 Agriculvarel Services 45,028,752 78,000 0 3,358,000 4,357,000 3,660,000 51,280,192
7 Gold Mining 47,634,393 371,052,000 9,554,000 6,414,000 15,000 24,000 150,693,393
§ Other Mining 5,386,970 9,845,000 1,081,000 . 725,000 2,000 3,000 17,042,970
9 Constiuction 1,151,593,518 3,379,000 1,698,000 64,792,000 191,662,000 126,659,000 1,529,713, 588
10 Manufacturing £,130.876,426 5,224,000 5,253,000 122,549,000 384,129,000 155,739,000 1,803,800,426
11 Trensportation and Commnmications 686,062,413 1,240,000 [+] 17,456,000 27,105,000 20,470,000 752,333,411
12 Uhilities 384,761,300 12,326,000 0 20,675,000 33,223,000 13,770,000 471,755,480
13 Trede 1,305,554,404 7,726,000 3,302,000 26,306,000 130,739,000 45,881,000 1,519,508,404
14 Esting, Drinking, end Lodging 235,137 345 3,924,000 5,832,000 5,958,000 33,597,000 24,351,000 308,799,545
15 Finanoe, insurance, and Roal Estate 1,094,172,000 1,794,000 0 18,994,000 34,858,000 112,479,000 1,312,297,000
Y6 Services 1,014,656,682 3,902,000 6,156,000 35,651,000 155,209,000 104,358,000 1,319,932,682
17 Hotels, Gaming, and Recroation 1,210,728.991 656,000 [1] T1,000 23,631,000 536,582,000 1,771.375,991
18 Health 572,526,698 683,000 [} 3,982,000 49,062,000 15,182,000 641,435,698
19 Suse and Locsl Government Sector 910,056,913 15,365,644 6,183,086 43,793,740 402,569,521 74,116,468 1,452,085,317
20 Howmehold Sector 5.772,637,000 71,434,000 29,256,000 259,586,000 §74,455,000 741,779,000 7,754,347,000
Total 15,569,014 659 231,420,644 68,315,086 630,017,140 2,394,713,524 1,975,053,458 20,868,541, 118
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Table 4.2-12. Population Percentage for the Region by County for Nevada.

Washoe Pershing Storey Lyon Canson Douglas
County County County County City County
Populstion Percentage 90.75% 0.00% T N% 25.94% 0.00% 21%

Table 4.2-13. Local Government Employment Percentage for the Region by County for Nevada.

Washoe Pershing Storey Lyon Carson Dougles
County County County County City County

Employment Percetage 9.51% 69.51% 69.51% €9.51% 6.51% 69.51%
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Table 4.2-14. Output by Non-Agriculture Sector for the Region by County for Nevada.

Eccnomic Secior Washos - Parshing Storey Lyon Cassan Dougles Total
County County County County City County
s 3 $ H H $  §

6 Agricultural Services 44914353 [ 0 o2 0 $09.417 46,595,191
7 Gold Mining 47,513,374 ] 2,641,585 1,663,704 0 53t0 51,8291
8 Other Mining 537,24 0 299,565 138,056 0 664 5,861,568
9 Construction 1,143,6617.381 ) 470,546 16,806,204 0 28,024,742 1,193,969,373
10 Manufacturing 1,128,003,352 0 1,435,204 3,787,621 0 34,459,022 1,195,708,696
11 Transportation snd Coseunications 624,319,422 0 0 4,527,360 0 4520220 693,376,502
12 Unilities nLTI [] 0 5,362,827 1] 3,046,769 394,188,399
13 Trede 1,302.237,548 ¢ 915,044 6,823,435 ] 10.151,692 1.320,122,719
14 Esting, Drinking, and Lodging 234,540,161 [ 1,616,152 1,545,428 0 5,381,935 243,089,616
15 Finance, Insurance, and Real Estete 1,091,392117 0 ] 4,916 97 ] 24,881,256 1,121,206,230
16 Services 1,012,078.473 0 1,205,938 9,247,407 0 23,090,392 1,046,1 22,611
17 Hotels, Gaping, and Recrestion 1,307,651,046 0 0 201,803 0 110,724,859 1,326,579,708
18 Heakth 571,072,152 0 1] 1,032.879 (1} 3,359,190 ST5.464.20
19 Local Government Sector 630,993,573 ] 1,191,053 7.496,260 1] 11,399,385 651,480,271
20 Household Sector 5,758,170,689 [ 3,107,363 67,073,855 [ 164,127,025 5997478531
Total 15,252,705,168 ] 18,408,947 159,955,163 0 432,003,277 15,363,076,554
Total with'Stetc Governmsent 16,051,813,607 0 18,931,338 165,776,518 (1] 448,914,607 16,685,433,070



174 {

Table 4.2-15. Output by Non-Agriculture Sector for the Region by State.

Non-Agriculture Sector California Nevada Total
$ ] s

& Agriculturel Services 6,092,458 46,595,19} 32687.679
7 Gold Mining 1,384,339 51,1997 33214316
§ Other Mining 7.010,545 5,861,368 12,872,113
9 Construction 246,697,913 1,193,969,373 1,440,667.287
10 Manufacturing 167,725,626 1,195,70%,696 1363431022
13 Trensportation wnd Communications 45,862,122 693,376,502 139,238,624
12 Uhilitiea 36,053,121 IR ETY 430,242,000
13 Trade 113,718,656 1,320,122, 7119 1,433, 846,375
14 Esting, Drinking, and Lodging 41216921 243,089,676 284,306,597
15 Finance, lnwurance, mnd Real Esiate 160,552,597 1,121,206,230 1,341,758.827
16 Services 161,057,108 1,046,122,631 L2OT1IMP N9
17 Hotels, Gaming, and Recrestion 35358543 1,326,579,708 1,361,938,25)
1% Health 90,426,518 575,464,221 665,290,740
19 Local Govemment $2.752,650 651,430,211 704,232,921
20 Houscholds 723,070,123 599747893 6,720,549,054
Total 1,988.979.271 15,861,076,554 17.852,055,825



QOutput by Economic Sector

Output by economic sector for the region by state is presented in Table 4.2-16.
The agriculture sectors are combined with the non-agriculture sectors. Total output for
the region is $17,857,271,279. Of this amount, $1,991,071,572 is generated in California
and $15,866,199,707 is generated in Nevada.
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Table 4.2-16. Output by Economic Sector for the Region by State.

Economic Sector California Nevade Totad
3 $ :
! Livestock Production 1,656,302 1,683,153 3,339,455
2 Dwiry Production ° 960,000 960,000
3 Alfalfa Hey Production 120,000 200,000 320,000
4 Other Hay Production 280,000 230,000 560,000
5 Barley Production 36,000 0 36,000
6 Agriculvursl Sexvices 6,092,453 46,595,191 52,641,679
7 Gold Mining 1,384,339 51,829.978 $3,214316
§ Other Mining 7,010,545 5,861,568 12473,113
9 Construction 246,697.913 1,193,969,373 1,440,667,287
10 Manufecturing 167,725,626 1,193,705,696 1,363,430, 32
11 Transportation and Commuications 45,862,122 693,376,502 739,238,624
12 Uniliitien 36,053,121 94,1580 430,242,000
13 Trade 113,718,656 1,320,121,719 1,433,546,375
14 Eming, Drinking, and Lodging 43,216,921 243,089,676 284,306,597
15 Finance, lnsurance, and Rea) Estate 260,552,597 1,121,206,230 1,381,758.827
16 Services 161,057,108 1.046,122,611 L207.119. 19
17 Hotels, Geming, and Recrestion 35,358,340 1,326,519, 703 1,361,938,251
18 Health 90,426,513 575,464,211 665,390,740
19 Local Govémment 32,752,650 651,480,271 704,232,921
20 Houschokde 723,070.123 5991471890 6,720,549,054

Total 1,991,07,572 15,866,199,207 17,837,271,279



Employment

Employment is the number of full-time and part-time employees. Employment is
measured by the number of jobs by place of work by economic sector.
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Employment by Agriculture Sector

Data to estimate the employment by agriculture sector was provided by IMPLAN
and the Bureau of Economic Analysis.

Employment for agriculture sectors in the California counties were taken from
IMPLAN to correspond to the output numbers mentioned above. Employment for the
Nevada counties were taken from the Regional Economic Information System of the
Bureau of Economic Analysis.

The employment by agriculture sector for the region by state is shown in Table

4.2-17. Total employment is 101 jobs. Of these jobs, 39 jobs are in California and 62
jobs are in Nevada.
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Table 4.2-17. Employment by Agriculture Sector for the Region by State.

Economic Sector California Nevade Total
Jobs Jobs Jobs
1 Livestock Production 3 32
2 Dairy Production b1 U

3 Alfalfs Hay Production
4 Othes Hay Production
$ Barley Production

- s N D
-

Total

g
B
g



Employment by Non-Agriculture Sector

Data to estimate the employment by non-agriculture sector was provided by
IMPLAN and the Bureau of Economic Analysis.

Employment for the non-agriculture sectors in the California counties were again
taken from IMPLAN to correspond to the output numbers mentioned above.
Employment for the Nevada counties were again taken from the Regional Economic
Information System of the Bureau of Economic Analysis.

For the California counties, employment by non-agriculture sector by county is
shown in Table 4.2-18. This employment was adjusted to the region using the population
percentage for the region by county in Table 4.2-8. The state and local government
sector employment was adjusted to only a local government sector employment using the
local government employment percentage for the region by county given in Table 4.2-9.
The employment by non-agriculture sector for the region by county is then presented in
Table 4.2-19.

The total employment for the non-agriculture sectors for the region by county for
California is 19,620 jobs. El Dorado county has 10,355 jobs followed by Placer county
with 4,589 jobs, Nevada county with 3,887 jobs, and Sierra county with 789 jobs. Alpine
county didn't have any jobs within the region.

For the Nevada counties, employment by non-agriculture sector by county is
shown in Table 4.2-20. This employment was adjusted to the region using the population
percentage for the region by county in Table 4.2-12. The state and local government
sector employment was adjusted to only a local government sector employment using the
local government employment percentage for the region by county given in Table 4.2-13.
The employment by non-agriculture sector for the region by county is then presented in
Table 4.2-21.

The total employment for the non-agriculture sectors for the region by county for
Nevada is 168,400 jobs. Washoe county has 161,640 jobs followed by Douglas county
with 4,800 jobs, Lyon county with 1,733 jobs, and Storey county with 227 jobs. Pershing
county and Carson City did not have any jobs within the region.

Employment by non-agriculture sectors for the region by state is given in Table

4,2-22, Total employment for both states is 188,020 jobs. Of this amount, 19,620 jobs
are in California and 168,400 jobs are in Nevada.
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Table 4.2-18. Employment by Non-Agriculture Sector by County for California.

Non-Agriculture Sector Siemn Nevads Placer El Dorado Alpine Total
County County County County County

Jobs Jobs Jobs Jobs Jobs Jobs
6 Agricultural Sevices 5 169 L 124 395 7 1,453
7 Gold Mining ] 2 2 2 6 39
8 Other Mining 7 M 16 93 1 m
9 Construction ) 3,013 1,314 6,244 44 22,695
10 Mmwfacturing 198 3,169 7519 2210 1 13,174
11 Trunsportation smnd Comemmnications m 417 317 734 4 4,564
12 Uilities 3 167 562 m 4 1,007
13 Trade 114 4953 12,646 113 E 24,875
14 Esting, Drinking. and Lodging 3 1,132 6,262 3,604 po ) 11,752
15 Finance, Insureoe, and Real Estate | § 4,027 10,06) 4554 9 18,659
16 Servioes 24 5294 13,465 6,620 95 25117
17 Hotels, Gaming, snd Recreation 0 1443 3,700 39 416 9,563
18 Health b= 3,538 19313 3,907 7 16,407
19 Stste end Local Government Sector 476 31% 9,052 532 123 18,110
20 Household Sector 0 0 0 [ 0 0
Total . 1,399 33,108 1,10 45,210 W 168,226
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Table 4.2-19. Employment by Non-Agriculture Sector for the Region by County for California.

Non-Agriculture Sector Siems Nevada Placer El Dorado Alpine Total
County County County County County
Jobs Jobs Jobs Jobs Jobs Jobs

6 Agricultural Servioes 3 20 47 9 0 163
7 Gold Mining [} 0 1 0 0 7
8 Other Mining 4 4 4 2 0 34
9 Conatruction I o0 606 1,469 0 2m
10 Menwufacturing m £ 406 7] 0 1430
11 Transponation mnd Communications 108 5 11 185 0 514
12 Utilitics 2 2 30 64 0 116
13 Trade 2 594 n 1.676 0 3,018
14 Eating, Drinking and Lodging 2 201 EX ) 69 0 1,44
13 Finance, nsurance, and Res! Estate s an 539 1012 0 2,099
16 Services 14 638 m 1558 0 3,063
17 Hotels, Geming, and Recreation 1 n 198 93 0 1325
18 Health , 15 4 an 918 0 1397
19 Local Govemment Sector 05 290 378 969 0 1,859
20 Houschold Sector [1] ] 1] 0 ° [
Total e un 4589 10,355 0 19.620

0 10,167

Total with State Govemment 856 o 4599 10,640 ™
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Table 4.2-20. Employment by Non-Agriculture Sector by County for Nevada.

Non-Agriculture Sector Washoe Pershing Storey Lyon Carson Douglas Total
County County County County City County

Jobs Jobs Jobs Jobs Jobs Joba Jobs
6 Agriculturel Servioes 1,132 17 ] N 140 142 1,52
T Gold Mining 1,442 618 145 156 43 13 2422
8 Other Mining 163 . 16 11 6 L2 5
9 Conwiruction 9.404 P} 2 ns 1,556 1,182 12910
10 Manufacturing 9,211 56 18 1,276 3,583 1,333 15417
i1 Transportation and Communications 8103 12 [} 267 2 285 1989
12 Urilities 2518 &6 0 17 250 108 3o
13 Trade 32613 356 125 954 3,924 1,356 39,528
14 Eating, Drinking, and Lodging 374 [1H 141 133 643 526 5,306
1% Finance, Insurance, and Keal Estate 13,015 3 0 AN 1611 1.842 16,981
16 Sevices 30,735 231 258 1.602 4,800 325 40379
17 Hotels, Gaming, arvl Recrestion 22,135 23 0 A 534 10,095 32,508
18 Health 1259 4 0 . 182 1,539 430 19338
19 State and Loosl Govemment Sector 14,743 m 134 m 6,834 1,263 24,178
20 Houschold Sector 0 0 (1] 0 0 o 0

Total 166,547 2,001 39 6,946 25,790 2011 224,220
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Table 4.2-21. Employment by Non-Agriculture Sector for the Region by County for Nevada.

Non-Aggiculture Sector Washoo Pershing Stocey Lyon Carson Dougles Tol
Covnty County County County City County
Joba Jobe Jobs Jobs Jobs Jobs Jobs

& Agricuturel Services 1129 0 [ 24 0 3 1,184
7 Gold Mining 1,438 0 0 4 0 3 1,522
8 Other Mining 163 o 4 [ 0 [\ 1”12
9 Construction 9,350 ° 6 136 0 262 9,534
10 Manufacturing o8 0 ] £ )] 0 205 9819
11 Transportation wvd Communications 1,032 0 0 69 0 63 3215
12 Wnilities 2,509 0 0 45 0 Fi) 251
13 Trade 32,520 0 3 247 o 44 33,156
14 Esting, Drinking, and Lodging 3,74 [ » 36 o 116 3928
15 Finance, Exsursnce, snd Roal Estate 12,982 0 0 124 0 408 13,513
16 Services 30,657 0 n 418 0 0 31,864
17 Holels, Guming, and Recrestion now o 0 [ 0 2,24 24318
18 Health 17,548 0 0 47 0 106 17702
19 Locsl Government Sector 1022 0 % 157 o 14 10,599
20 Houschold Sector 0 0 (Y 0 0 0 0

Total 161,640 [ m 1,133 0 4,300 168,400

Total with State Government 166,124 0 238 1802 0 4385 173,042
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Table 4.2-22. Employment by Non-Agriculture Sector for the Region by State.

Non-Agriculture Sector California Nevade Total

Jobr Jobs Jobs
& Agriculture] Services 163 1,184 1,347
7 Qold Mining 7 1,522 1,529
8§ Other Mining 34 172 206
9 Construction 1m 2834 12,555
10 Manufecturing 1,430 9,819 11,248
11 Transportstion and Comsmnicelions 54 8215 L9
12 Uhilities 116 2517 1693
13 Trade 3,013 33,156 36,174
14 Eating, Drinking, end Lodging 1,434 3,928 5,359
13 Finance, Insurance, snd Real Estate 2,009 13,513 15,612
16 Sexrvices 3,063 31,864 N7
17 Hotels, Gaming, and Reareation 1,325 U8 25,643
18 Health 1,837 L0 19,539
19 Local Govenwnent 1,389 10,599 12,458
20 Howscholds - [+ 1]
Totd 19,620 168,400 184,020



Employment by Economic Sector

Employment by economic sector for the region by state is presented in Table 4.2-
23. The agriculture sectors are combined with the non-agriculture sectors. Total
employment for the region is 188,121 jobs. Of this amount, 19,659 jobs are in California
and 168,462 jobs are in Nevada.
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Table 4.2-23. Employment by Economic Sector for the Region by State.

Economic Sector Califomia Nevada Total
Jobs Jobs Jobs
} Livestock Production 3 n &
2 Duiry Production 0 2 n
3 Alfaifa Hay Production 2 4 6
4 Other Hay Production [} 3 10
S Barley Production 1 ) 1
6 Agricultural Services ] LM 17
7 Gold Mining ? 1,522 1529
3 Other Mining 34 in 206
9 Construction am 9,034 , 12,555
10 Manufacturing 1,430 2819 124
11 Transportation end Commmanications s14 s 79
12 Whilities 116 25 2,6
13 Trade 3018 3156 36,114
14 Eating. Drinking, and Lodging 1404 1925 5359
15 Finance, insuence, and Ronl Estate 2,099 13,513 15,612
16 Savices 3,063 31,864 34927
17 Hotels, Guming, and Recrestion 1,325 2408 25,643
18 Heslth 1,837 17,702 19,53
19 Local Govemment 1359 10,599 12458
20 Houscholds 0 0 0

Total 19,659 168,452 188,321



Income

Income is personal income in the form of wages, salaries, other labor income,
proprietors income, dividends, interest, rent, and government transfer payments. Income
is measured by earnings by place of work by economic sector.

Income by Economic Sector
Data to estimate the income by economic sector was provided by IMPLAN.

Income coefficients were calculated for each economic sector for the California
and Nevada counties using IMPLAN. An income coefficient is interpreted as the amount
of income created per dollar of output. The income coefficients by economic sector for
the region by state are shown in Table 4.2-24.

The income by economic sector for the region by state are presented in Table 4.2-
25. Total income created is $6,720,549,054. Of this amount, $723,070,123 is created in
California and $5,997,478,931 is created in Nevada. These numbers match the
households output for the economic sectors for the region by state shown in Table 4.2-16.
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Table 4.2-24. Income Coeflicients by Economic Sector for the Region by State.

1 Livestock Production 0.16178558 G.16178555
2 Deiry Prodaction 0.00000000 0.22500000
3 Alfalfa Hey Production 040625000 0.40625000
4 Other Hay Production 037157143 0.37857143
3 Barley Production 030555556 0.00000000
& Agricultural Savices 0.42301852 0.42301852
7 Gold Mining 031215470 031215470
1 Other Mining 02501713 026017113
9 Construction 02885472} 0.28854721
10 Marmafacturing 026369049 0.26369049
11 Tranaportation and Comerunications 0.40103999 0.40103999
12 Wkilities 0.12544132 0.12544132
13 Trade 043690061 0.4869006)
14 Eating, Drinking, and Lodging 033365810 033365810
IS Finanoe, Insurance, snd Real Batate 013371607 0.13871607
16 Servios 039651269 039651269
17 Hotcla, Gaming. and Rocveation 0:32280030 032280030
A% Hoskh 0.42231663 0.42231663
19 Local Govemment 0.37108700 037108700
20 Houscholda 047183854 0.46100076



981

Table 4.2-25. Income by Economic Sector for the Region by State.

Economsic Sector Califomis Nevade Total
: L ] L]
1 Livestock Production 267,966 I 540,275
2 Duiry Production ¢ 216,000 216,000
3 Alfalfa Hay Production 48,750 $1,250 130,000
4 Other Hey Production 106,000 106,000 212,000
§ Batlcy Production 15000 0 11,000
6 Agricultural Sexvices 25T.238 19,710,629 12,287,964
7 Gold Mining 432128 1617857 16,611,009
§ Other Mining 1,413,913 1,525,046 3,349,029
9 Construction 71,183,994 344,516,501 415,700,525
10 Manufactiring 44,227,653 315,296,223 359,523,876
11 Treportation and Comeunications 18,392,345 1M.071,708 296,464,250
12 Wilities 4,512,551 4944754 53,970,125
13 Trade 55,369,603 642,770,947 698,140,670
14 Bating, Drinking, snd Lodging 13,752,359 $1,108,840 94,861,199
15 Finanoe, insursnce, snd Real Estate 36,142,833 155,529,324 191,672,157
16 Services 63861187 414,800,891 473,662,078
17 Hotela, Gaming, and Recrestion 11,413,749 428,220,303 439,634,081
13 Heslth 60 243,028,112 281,216,733
19 Locsl Government 1957542 241,755,859 261,331,681
20 Households 341,172,061 2,764,842, 347 3,106,014,408

Total 73,070,103 5.997,478,931 6,720,549,054



Population

Population is all persons.
Population by Economic Sector

A ratio of population for the region to employment for the region by state is
calculated and shown in Table 4.2-26. Population reported as all persons for California
and Nevada was taken from Table 4.2-14. Employment reported as the number of jobs
for California and Nevada were taken from Tables 4.2-19 and 4.2-21.  The ratio of
population to employment for the region is 1.64 persons to 1 job. Likewise, the ratios of
population to employment for California is 2.49 persons to 1 job, and for Nevada is 1.54
persons to 1 job. These ratios are then used to calculate population for the economic
sectors for the region by state.

Population by economic sector for the region by state are shown in Table 4.2-27.

Total population is 307,874 persons. Of this amount, there are 48,995 persons in
California and 258,879 persons in Nevada.
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Table 4.2-26. Ratio of Population for the Region to Employment for the Region by State.

Caliloarnia Nevads Total
Population es All Persons 50,358 266,023 316,381
Emnployment as Number of Jobs /1 20,206 113,110 193,316
Ratio of Populstion to Employment 2.49225904 1.53672446 1.636598 11

1. Employment is with siste government.
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Table 4.2-27. Population by Economic Sector for the Region by State.

Economic Sector Califomin Nevade Towl
all persons il persons all persons
1 Livestock Production 7 49 126
2 Dairy Production 0 k7 2
3 Alfaifa Hay Production 5 6 n
4 Other Hay Production 12 ] 20
5 Barley Production 2 0 2
6 Agricultursl Services 407 1,820 2227
7 Gold Mining 17 2,339 2,355
§ Other Mining . 8% 265 350
9 Construction 612 15112 21,894
10 Manufacturing 3,563 15,088 15,652
11 Transpostation end Communications 1,281 12,624 13,504
12 Weilities i) 3,960 4,249
13 Tende 7521 50,952 58,474
14 Enting, Drinking, and Lodging 3574 603 9,605
15 Finance, Inauance, and Real Estate 501 20,767 25,997
16 Services 1,634 48,966 56,600
17 Hotels, Gamting, and Recreation 3302 3730 40,672
18 Health 459 27,203 31,782
19 Local Government 4,633 16,288 20,921
20 Houscholds 0 0 0

Total 48,995 258879 307274



Housing

Housing is occupied housing units with households. Housing units are either
single-units, multi-units of less than ten units per structure, or multi-units of ten or more
units per structure. Households are either family or non-family households.

Housing by Economic Sector

Data to estimate housing by economic sector was provided by the U.S. Department
of Commerce, Bureau of the Census.

Housing units, occupied housing units, and households were taken from the
Census of Housing. Housing units are single-units, multi-units of less than ten units per
structure, and multi-units of ten or more units per structure. Occupied housing units are
the same but are occupied with households. Households are either family and non-family
households. Housing units are measured as the number of dwellings by housing unit type
and households are measured as the number of households by household type.

Housing units are analyzed in Tables 4.2-28 through 4.2-34. Housing units by
type by county and for the region for California are shown in Tables 4.2-28 and 4.2-29.
Housing units by type by county and for the region for Nevada are shown in Tables 4.2-
30 and 4.2-31. As were output and employment, the housing units by county are also
adjusted by the county population percentage to estimate the housing units for the region.
Housing units by type for the region by state are given in Table 4.2-32. This table is
followed by the distribution of housing units by type for the region by state and by the
ratio of housing units for the region to population for the region by state presented in
Tables 4.2-33 and 4.2-34.

Occupied housing units are analyzed in Tables 4.2-35 through 4.2-41. Occupied
housing units by type by county and for the region for California are shown in Tables
4.2-35 and 4.2-36. Occupied units by type by county and for the region for Nevada are
shown in Tables 4.2-37 and 4.2-38. As were output and employment, the occupied
housing units by county are also adjusted by the county population percentage to estimate
the housing units for the region. Occupied housing units by type for the region by state
are given in Table 4.2-39. This table is followed by the distribution of occupied housing
units by type for the region by state and by the ratio of occupied housing units for the
region to population for the region by state presented in Tables 4.2-40 and 4.2-41.

Households are analyzed in Tables 4.2-42 through 4.2-48. Households by type by
county and for the region for California are shown in Tables 4.2-42 and 4.2-43.
Households by type by county and for the region for Nevada are shown in Tables 4.2-44
and 4.2-45. As were output and employment, the households by county are also adjusted
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by the county population percentage to estimate the households for the region.
Households by type for the region by state are given in Table 4.2-46. This table is
followed by the distribution of households by type for the region by state and by the ratio
of households for the region to population for the region by state presented in Tables 4.2-
47 and 4.2-48.

The ratio of households for the region to population for the region by state shown
in Table 4.2-48 are used to calculate housing for the economic sectors for the region by
state. Housing is based on population. For California, there are 18,966 households and a
population of 50,358 persons for a ratio of .377 households per person. For Nevada,
there are 106,651 households and a population of 266,023 persons for a ratio of .401
households per person. For both states combined, there are 125,616 households and a
population of 316,381 persons for a ratio of .397 households per person. The population
by economic sector provided in Table 4.2-27 is then multiplied by these ratios to
calculate housing for the economic sectors shown in Table 4.2-49.

Housing by economic sector for the region by state are shown in Table 4.2-49.
Housing is estimated as the number of dwellings. Total housing for the region is 122,239
dwellings. Of this amount, there are 18,452 dwellings in California and 103,787
dwellings in Nevada.
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Table 4.2-28. Housing Units by Type by County for California.

Type Sierre Nevada Placer El Dorado Alpine
County County County County County
dwellings dwellings dwellings dwellings dwellings
Single Units 1,741 30,554 61,447 41,300 m
Multi-Units of Less than Ten per Stuctare 90 57151 12,539 10,815 mn
Multi-Units of Ten or More per Stnucture 35 1,042 3,094 2,315 59
Total 1166 316 7. 61,451 L9

Table 4.2-29. Housing Units by Type for the Region by County for California.

Type Siertn Nevada Placer E! Dorsdo Alpine
County County County County County
dwellings dwellings dwellings dwellings dwellings
Single Units 1,065 3,666 3,292 11,367 ¢
Multi-Units of Lese than Ten por Structure 73 690 672 2,543 0
Multi-Units of Ten or More per Struchure 21 12§ 209 550 0

Total 1,328 4,481 41n 14,462 0

Towl

142.92¢
29,366
1314

180,161

Total
dwellings

19,390
4,145
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Table 4.2-30. Housing Units by Type by County for Nevada.

Type

Single Unita
Multi-Units of Leas than Ten per Structure
Mutti-Units of Ten or More per Structure

Totel

Washoe
County

dwellings

59,657
33658
15,848

112193

Pershing
County
dweilings

933

15

Storey
County
dwallings

61

16,628

Table 4.2-31. Housing Units by Type for the Region by County for Nevada.

Type

Single Units
Multi-Units of Less than Tens per Structure
Mubti-Units of Ten or More per Structure

Total

Washoe
County
dwellings
59,533
N
13,801

111,908

Pershing
County
" dwellings

Storey
Coumty
dwellings

192
109

301

Lyon
County
denllings

1.210
1,047

2262

Carson City

dwellings

H

9.911.36
345745
19092

14,160

Douglas
County
dwellings
2193

175

3,133

Totad

4319
47,517
22350

154,696

Total
dwellings
63,130
35,493
18,980

117,604
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Table 4.2-32. Housing Units by Type for the Region by State.

Type California Neveds Totel
dwellings dwellings dwellings
Single Units 19,390 63,130 32,520
Multi-Unite of Leas then Ten per Structure 4,145 35,493 39,639
Multi-Units of Ten or More per Structure 904 13,980 19,835
Total 24,4400 117,604 142,044

Table 4.2-33. Distribution of Housing Units by Type for the Region by State.

Type California Nevada Total

Single Units T9.34% 53.60% 58.09%
Muhi-Units of Lese than Ten per Structure 16.96% 30.1%% 191%
Multi-Units of Ten or More per Structure 310% 16.14% 14.00%
Total 100.00% 100.00% 100.00%

Table 4.2-34. Ratio of Housing Units for the Region to Population for the Region by State.

California Nevada Totsl
Housing Units 24,440 117.604 142,044
Population as All Persons 50,358 266,023 316,381

Ratio of Housing Units to Populstion 0.48531914 0.44208212 0.44896411
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Table 4.2-35. Occupied Housing Units by Type by County for California.

Type Siemn Nevada Placer El Dorado Alpine Totad
County County County County County
dwellings dwellings dwallings dwellings dwellings dwellings
Single Units L0 25,160 50,576 36,820 300 113,930
‘Mubti-Units of Less than Tent per Structure 240 4,736 10,320 8,245 127 23,668
Multi-Units of Ten or More per Structure 0 58 3208 1,750 b i) bR 1
Total 1,33 30,754 64,101 46,845 430 143,486

Table 4.2-36. Occupied Housing Units by Type for the Region by County for California.

Type Siemn Nevada Placer El Dorsde Alpine Total
County County County County County
dwallings dwellings dwellings dwellings dwellings dwellings
Single Units 657 3019 2,709 1,565 0 15,051
Multi-Units of Lesa than Ten per Structure 147 568 353 1,540 0 3,208
Mubti-Units of Ten or More per Stncture 13 103 1n 419 . & w7

Toul "n? 3,690 34M 11,025 [] 18,966
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Table 4.2-37. Occupied Housing Units by Type by County for Nevada.

Type

Single Units
Maulti-Units of Leas than Ten per Structure
Multi-Units of Ten or Mare per Structure

Towd

Washoe
County
dwellings

54,420
30,688
17185

102,294

Pearshing
County
dwellings

ne
812
13

L614

Starey
County

dwellings

1,006

Lyon
Coumnty

dwellings

4109
3,556
15

7.680

Cavon City

dwellings

1,536
4,300
2,559

15,395

Dougles
County
dwallings
1421
2589

L

10,602

Table 4.2-38. Occupied Housing Units by Type for the Region by County for Nevada.

Type

Single Units
Mubi-Units of Lass than Ten per Structure
Multi-Units of Ten or More per Structare

Towd

Washoe
County
dweliings

o
20,610
12,142

102,034

Pershing
County
dweilings

o

Storey
County
dwellings

173
o

m

Lyon
County
dwellings

1,066
922
4

1,992

Carson City

dwallings

-]

Dougles
County
dwsilings

1,642
$n
n

146

Total

N7
42,508
20,366

139,091

Total
dwellings
57,163
32,206
172

106,651
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Table 4.2-39. Occupied Housing Units by Type for the Region by State.

Typs California Nevada Totel
dwellings dwellings dwellings
Single Units 15,051 51,168 T2218
Muti-Uniits of Loss than Ten per Structure 3,208 32,206 35.414
Multi-Units of Ten or More per Structure w7 11.2n 17.984
Total B 13,966 106,651 125,616

Table 4.2-40. Distribution of Occupied Housing Units by Type for the Region by State.

Type Califomia Nevada Totad

Single Units 79.36% 53.60% 51.49%
Multi-Units of Less than Ten per Structure 16.92% 30.20% 28.19%
Multi-Units of Ten or More per Structure AT 16.20% 14.32%
Total 100.00% 100.00% 100.00%

Table 4.2-41. Ratio of Occupied Housing Units for the Region to Population for the Region by State.
Califonis Nevads Total

Occupied Housing Units 18,966 106,651 125.616
Populstion e All Persons 50,158 266,023 316,381

Ratio of Occupied Housing Units to Populstion 0.37661593 0.40090819 0.39704163
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Table 4.2-42. Households by Type by County for California.

Type Siem Nevada Placer El Doredo
County County County County
households Rosseholds houssholds households
Family Houscholds 929 nm 41,749 34,990
Non-Family Houscholds 407 74882 16352 11,855
Total 1,336 30,754 64,101 46,845

Table 4.2-43. Households by Type for the Region by County for California.

Type Siera Nevads Placer El Dorado
County County County County
households households houssholds hosseholds
Family Houschokls 563 2744 2,558 £.235
Non-Family Houscholda 249 946 L1 2790
Total 7 3,690 3434 11,028

Alpine Toted
County
housaholds households
138 106,375
s 35611
450 143,486
Alpine Total
County
[ 14,103
[} 4,351
0 18,966
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Table 4.2-44. Households by Type by County for Nevada.

Type Washoe Pershing Storey Lyon Carvon City Dougles Totad
County County County County County
howseholds households howssholds households h holds households Rhowssholds
Family Houscholds T4.613 1,13 &M 5,629 10,618 T.888 100,569
Non-Feamily Houscholds 27681 484 N5 2,081 52n 2,74 ns5sn
Towd 102,294 1,614 1,006 1,630 15,895 10,602 139,091
Table 4.2-45. Households by Type for the Region by County for Nevada.
Type Washoe Pershing Storey Lyon Carson City Dougise Total
County County County County County
households Mouseholds household households households Nouseholds Rouseholds
Family Houscholds 4424 0 192 1,460 0 1,145 72
Non-Fmmily Households 21,610 0 ” 532 0 601 28,330
Total 102,034 [} me 1,992 0 2,346 106,651
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Table 4.2-46. Households by Type for the Region by State.

Type California Nevade Total
households households households
Family Households 14,108 T8 91,926
Non-Family Houscholds 4861 25,830 33,691
Totsl 18,966 106,651 125,616

Table 4.2-47. Distribution of Households by Type for the Region by State.

Type Califomnia Nevada Toul

Family Houscholds TAIPH T2 nI%
Non-Family Houscholds 25.63% 27.03% 26.82%
Total 100.00% 100.00% 100.00%

Table 4.2-48. Ratio of Households for the Region to Population for the Region by State.

Califoenia Nevade Total
Houssholds 18,966 106,651 125,616
Populstion as All Persons 50,358 266,023 318310

Ratio of Households to Population 0.3766159% 0.40090819 0.39704163
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Table 4.2-49. Housing by Economic Sector for the Region by State.

Economic Ssctar Californis Neveds Total
dwallings dwellings dwellings
1 Livestock Production 22 20 5
2 Dairy Production 0 13 13
3 Alfelfa Hey Production F 2 4
4 Other Hay Production 5 3 s
3 Buiey Production ! 0 1
6 Agriculturl Services 153 730 "3
7 Gold Mining [ 938 944
§ Other Mining 12 106 138
9 Construction 2554 6,059 8,613
10 Manufacturing 1,342 6,049 7,391
11 Tranaportation and Communications 482 5,06k 5543
12 Wrilities 109 1,588 1,696
13 Trade 2833 20,427 23,260
14 Esting, Drinking, end Lodging 1,346 2418 3,764
1$ Finance, Insurence, snd Real Estute 1,970 8,528 10,295
16 Servives 2378 19,631 12,506
17 Hotels, Gamirg, and Recreation 1,244 14,932 16,226
10 Heslth | L7 10.906 12,630
19 Local Govemnment 1,745 4,530 8,275
20 Households 0 0 0

Total 13,452 103,787 122,239



Agriculture Water Use

Agriculture water use is the combined use of irrigation water for crops and pasture
and stock water for livestock.

Agriculture Water Use by Economic Sector

Data to estimate agriculture water use was provided by the State of California
Department of Water Resources, U.S. District Court Water Master, and Department of
Animal Science at the University of Nevada, Reno.

Irrigation water supply from Truckee River sources are actual water rights taken
from the Middle Fork of the Feather River Decree and the Orr Ditch Decree. Stock
water requirements were taken from Livestock Feeds and Feeding. Irigation water
supply is measured in acre-feet and stock water requirements are in gallons converted to
acre-feet.

Irrigation water use is analyzed in Tables 4.2-50 through 4.2-53. Irrigation water
supply from Truckee River sources for the region by state are shown in Table 4.2-50. For
California, the irrigation water supply is 34,489 acre-feet. For Nevada, the irrigation
water supply is 39,071 acre-feet. The total for the region is 73,560 acre-feet. Shown in
Table 4.2-51 is the irrigated acreage per crop for the region by state. For California, the
irrigated acreage is 9,717 acres. For Nevada, the irrigated acreage is 9,834 acres. Of the
19,551 acres, there were 14,551 acres in pasture, 800 acres in alfalfa hay, 4,000 acres in
other hay, and 200 acres in barley. The application of irrigation water per crop for the
region by state provided in Table 4.2-52 is 3.55 acre-feet per acre for California, 3.97
acre-feet per acre for Nevada, and 3.76 acre-feet per acre for the region. Irrigation water
use per crop for the region by state is then given in Table 4.2-53. For the region, 54,754
acre-feet irrigated pasture, 3,051 irrigated alfalfa hay, 15,045 irrigated other hay, and 710
acre-feet irrigated barley.

Livestock water use is analyzed in Tables 4.2-54 through 4.2-56. Livestock water
requirements per cow by state are shown in Table 4.2-54. On a daily basis, a beef cow
requires 15 gallons of water per day and a dairy cow requires 25 gallons per day.
Likewise, on an annual basis, a beef cow requires 5,475 gallons per year and a dairy cow
requires 9,125 gallons per year. This in terms of acre-feet, a beef cow requires .016 acre-
feet per year and a dairy cow requires .028 acre-feet per year. Number of cows for the
region by state are provided in Table 4.2-55. Assuming two beef cows per acre of
pasture, there are approximately 3,609 beef cows in California and 3,667 beef cows in
Nevada for a total of 7,276 beef cows in the region. Dairy cows are only in Nevada and
are estimated to be 500 cows. Livestock water use per cow for the region by state is then
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given in Table 4.2-56. The beef cows use 122 acre-feet per year and the dairy cows use
14 acre-feet per year,

Agriculture water use by economic sector for the region by state are presented in
Table 4.2-57. Agriculture water use for the region is 54,876 acre-feet per year for
livestock production, 14 acre-feet per year for dairy production, 3,051 acre-feet for alfalfa
hay production, 15,045 acre-feet for other hay production, and 710 acre-feet for barley
production. Total agriculture water use for the region is 73,696 acre-feet per year.
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Table 4.2-50. Irrigation Water Supply from Truckee River Sources for the Region by State.

Truckes River Sources California

acrefeet

Little Truckes River 5,22
Webber Crock snd Tributwries 2,197

Total 34,429

Table 4.2-51. Irigated Acreage per Crop for the Region by State.

Crop Californs
acres
Pusture 1217
Alfalfs Hay ) 300
Other Hay 2,000
Barley 200
Total 9717

Table 4.2-52. Application of Irigation Water per Crop for the Region by State.

Crop Califomia
acre-fast / acre
Pasture 3.54934651
Alfalfs Hay 3.54934651
Other Hay 3.54934651
Burley 3.54934651

Nevada
acrefest

15477
1,231
13,796
2619

»,0n

Nevads

acres

1334

2,000

9,834

Nevada
acre-fest/ acre

3971305267
3.97305267
3.97305267
3197305267

Towl
acre-fest

7.
2197
15477

123t
13796

™3

2619

73.560

Total
acres

14,551
800
4,000
200

19,53

Toul

acre-foet / acre

176246739
3.76246129
1.76246139
176246139





