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This Economics and Recreation Appendix contains severa individual reports prepared
under contract. These reports document the development of the models used in the
recreation and economic analyses of the EIS/EIR.

The Economics portion of this appendix is made up of two reports prepared by the
University of Nevada, Reno, and Colorado State University. Thefirst report, which
includes two parts, isthe “ Truckee River Basin Regional Economic Impact Model,”
Technical Report UCED 94-18. Thisfirst report initially was prepared for the 1998 draft
environmental impact statement/environmental impact report (EISEIR) and still applies
to the analysesin thisfinal EIS/EIS. The second report (see volume 2 of this appendix) 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
EISEIR, aswell asfor the EIS for the Truckee River Water Quality Settlement
Agreement, Federal Water Rights Acquisition Program, for Washoe, Storey, and Lyon
Counties, Nevada. This report updates and expands information contained in Technical
Report UCED 94-18.

The Regional Economic Impact model was updated again under areport entitled,
“Update of Truckee River Operating Agreement (TROA) Interindustry Mode!:
Background and User’s Manual,” Technical Report UCED 2005/06-07 (see volume 2
of this appendix).

The Recreation portion of this appendix (volume 2) is also 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 data from the California Department of Water
Resources that were used for this study as well as for the EIS for the Truckee River
Water Quality Settlement Agreement, Federal Water Rights Acquisition Program, for
Washoe, Storey, and Lyon Counties, Nevada
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Execuntive 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 TROA 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 Agricultaral
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 Departiment of Agricultural Economics te 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 westemn Nevadaz make-up the basin, Besides
estimation of economic impacts, the modeling effort involved a survey of visitation and
recreafion use at Donner Lake, and at, Prosser, Stampede, and Boca Reservoirs and an
accounting of economic activity In the region by economic sector. Feahires of the model
include relationships between visitation and reservoir storage levels, annual patterns 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 122000 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 alsc 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 89 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 incresses by 29,000 acre-feet. Research to further develop this regional model
may possibly continue with respect to economic impacts of nver flows.
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1. Introduction

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



1.1. Description of the Study Area

The Truckee River Basin covers five counties in Californiz {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 gast towards the town of Wadsworth and then tems 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 Reserveir, 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 reservours. 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 imtial study by Loemis (OCAP DEIS May 1986} found "that visitation
change is most sensitive 10 water levels; a one percent change in water level results in a
1.36 percent change in visitation, holding all other factors constant”. The tecreation
season for the area is short {(Memornial 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 mnches 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
additicnal 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 fributaries near the eastern edge of the Truckee Meadows, Washoe Lake
and Little Washoe Lake provide regulation of Steamboat Creek.

Truckee Meadows, including the cities of Reno and Sparks, has a diversified
economy including gaming, warchousing, and some light manufacturing industries.
Althongh 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. Alse 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 imrigation 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 wmigation 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 mumicipal and
industrial (M&TI} uses. Truckee Meadows population is expected to grow 2 to 2.5 percent
anmually. On account of this growth, commercial and residential water nse will increase.
As transfers of water from agriculture to M&I use continues, income and employrment in
the agricultural sector can be expected fo 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 Preject consists of twa
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. Imgation 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 kelps 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 Iake. 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 [zkes resources.



Figure 1.1-1. Location of the Truckes River Basin,
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Figure 1.1-2. Hydrologic Features of the Truckee River Basin,
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1.2, Tustification for the Mode]

The Truckee River has had a long histery 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 Jevel, 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, chanpes in instream flows, and changes in
intersectoral water allocations.

Public Law 101-618, also referred to as the “Negotiated Setilement” 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 pullion to settle the water related issues of the Fallon Painte-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.

Cne of the means by which the goals of Title I7 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 nepotiated 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 mitgate any significant adverse
environmental impacts resulting from the cperating 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 ¢conomic 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 Obijactives

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-cutput medel compeonent. Application of this model will be estimation of the
sconotnic 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 rver, 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 patterns of visitation.

4, Definition of the Region

The region will be defined in terms of economic area, population base, and
CCOnOMI¢ SECIors,

5. Collection of the Control Total Data

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

6. Dervation of the Model Tables

Model tables for estimation of economuce 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
Teservolr 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-cutput refers to the analytical framework developed by Professor
Wassily Leontief in the late 1930's. Professor Leontief later received the Nobel Prize in
Economic Scientce in 1973 for his work in this area (Miller and Blair, 1985). These
input-cutput procedures are input-output analysis and input-output medeling.  An
explanation of input-output analysis and a description of input-output maodeling are
presented here.
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2.1. Explanation of Input-Cutput Analysis

[nput-cutput 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 wounld 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 ¢ffects.

The economic impact for alternative reservoir storage levels at Prosser, Stampede,
and Boca Reservoirs is measured in the following manner. An economic impact oceurs
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 alse 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 1s then an indirect effect on other businesses and om
economic activity in the region. The induced effect on economic activity in the region is
kousehold spending by employees of these affected businesses. At each alternative
reserveir 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 ecomomic impact for a reallocation of water from agriculture use to
commercial use is measured in the following manner. An economic impact occurs since
waler is & 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
Dusinesses that sell products and services to busimesses 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 & 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 cccur 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.
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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, fotal 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 I contains final demand transactions, Final demand transactions are sales of
output to perscnal consumption, private fixed mvestment, 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 mput. Quadrant TV describes transactions that are not directly linked to the
other quadrants. Total output are totaf sales by sectors. Total input are total purchases by
SECLOrs.

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 & 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 x;j's and sales of
output to final demand Y;. This is expressed through the following accounting equations:

Xi=xjp+.. +xj5+... +Xin +Yj; wherei= 1, n; (2.1-1)

ar,
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n
X;= Z Xijj + Yi; wherei= ] n. {2.1-.2)
J

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

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

Yj = pej + fij + g +¢j; wherei=1,n. (2.1-3)

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

Columnwise, for Quadrants I and 1M, total input for each purchasing sector JEJ
consists of intersector purchases of input from selling sectors of intermediate demand Xjj's
and purchases of input from final payments P;. This is expressed through the following
accounting equations:

Xj=x)j+ ... txjj+ Xpj + Py; wherej =1, n; {2.14)
or,
n
X;= b xjj + P5; where j =1, n. {2.1-5)
i

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

The final payments component of total input is disaggregated into employee
compensation ecj, profit income pr;, interest income im;, indirect business taxes 4,
charges against depreciation of capital equipment dj, and imports from outside the region
m;. This is expressed through the following accounting equation:

Py=e¢cj+prj+im + 4 +dj +m;; 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.
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The final accounting identity of the transaction matrix is that for each sector total
output Xj must equal total input Xj. This is expressed through the following accounting
equation:

X;=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 cutput must alsc equal gross outlay.

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

cmployment, 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 Mairix.
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Estimation of an Economic [mpact

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, ocutput requirements, employment
requirements, and income requirements. Qutput requirements indicate the total effect on
economic activity from a change in output Output requirements also provide the
distribution of the total effect over all economic sectors.

Three assumptions are made before the transactions matrix becomes an input-
cutput model, The first assumption is that individual businesses which make-up the
economy int the region can be grouped together into economic sectors. The Teascning
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, j=1, n; (2.1-8)
X
of,
Xij = 8jjX;; wherei, j=1,n (2.1-9)

The aj; 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):
Xi=a X+ .. tagXj+.. +ainXp + Y where 1= 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:

X{I-A)=Y; (2.1-12)
and,

X=0-A-ly: (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
requiremnents imply that, given 2 vector of final demand, economic activity can be directly
determined for each sector by the following equation:

Xj=bi1Y1+.. +bjY;+.. +bipYn, where i = 1,n. {2.1-15)
Then differentiating this equation with respect to final demand:
 Xj

bij = . wherei, j=1,n, {2.1-16)
3 Yj

The final demand requirements, bij’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 Bj. This summation is expressed through
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the following equation:

n
Bj = Z 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 demand for sector j. Similar to final demand requirements are output reguirements.
Output requirements are derived through the following equation:

bij
Cjj = . : wherei, j=1, n. {2.1-18)
bij

The cjj's are output requirements, These are placed inte 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 main diagonal of the B matrix. Output requirements,
¢ij’s, indicate the total effect on ¢conomic activity of sector i from a change in output for
sector j. Their columnwise summation over all sectors is the output total reguirement G
This summation is expressed through the following equation:

n
Cj =X cjj; where j= I, 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 madel.

Estimating an economic impact on the region is done using the outpyt
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, Ouiput 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._Descnption of Input-Output Modeling
Input-output medeling involves the development of the recreation model

component, development of the mput-cutput model component, and application of the
model.
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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, ¢stimation 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
I5th, 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 nse 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



the month storage levels for each reservoir. The end of the month reservoir storage levels
for each reservoir serve as the input inte 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-cutput model is also used to estimate the direct economic impact,
the total economic impact, and the response e¢onomic impact on the region for
reallocations of water from agriculture use to commercial use.

The input-cutput model generates the total economic impact and the response
economic impact on the region for alternative reserveir 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 ecomomic impact for
reailocations of water from agriculture use to commercial use.

Development of the imput-cutput 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 ares, a population base, and several
econemic sectors. The hydrolegic 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,
EI 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
ageregated 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 muning, construction,
manufachuring, transportation and communications, utilities, trade, sating, drinking, and
lodging, finance, insurance, and real estzte, services, hotels, gaming, and recreation,
health, local government, and households.

Contrel 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
spectfic information, coefficients, or county level data adjusted to the region by
population. For the region, cutput is $17,857,271,279. Employment is 188,121 jobs.
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Income 15 $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. Qutput response coefficients are
also provided for the region. These coefficients indicate how employment, income,
population, housing, agriculture water use, commercial water nse and residential water
use change from 2 one doilar 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-cutput model component and each of these tasks is
provided in Chapter 4.
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Application of the Model

The regienal economic model has two applications. The first application is te
estimate economic impacts for altemmative 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. Output from this process includes
the direct economic impact by economic sector. From this, the program takes the direct
gconomic impact by economic sector and performs the second process. This process
mulfiplies the direct economic impact by economic sector by the output requirements of
the input-cutput model. Output from this process is the total economic impact by
economic sector. Finmally, the program takes the total ¢conomic impact by econemic
sector and performs the third process. This process multiplies the total ecoromic impact
by economic sector by the output response coefficients of the inpnt-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 s{ops.

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 conly 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
15 the water transfer amount by economic sector for either an agriculture water transfer or



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 econcmic sector by the output response coefficients for either agriculture
water use or commercial water use of the input-output model. Qutput 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 ¢conomic impact by
economic secter 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 econemic 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
economi¢ 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 kmpacts 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 Sth 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
visttation 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 tc develop a set of descriptive statistics. The interview questicnnaire, a list of
observations, and the descriptive statistics of the data are presented below.
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Interview Questionnaire

On-site mterviews 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 occwmng, the type of recreation
activities, and months during the year that a visitor came fo 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 leve] 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
gquesttons 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
1, How many times during the year do you visit the following recreation sites?

Upper Truckee River
Prosser Reservoir
Starapede 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

Hilang

Other

ARARRRRRARE

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

April

May

June

July
August
September
October

KX,



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? (onily list local
expenditures at or around the interview site, i.e. Tahoe City, Truckee, Reng)

License fees

Camping fees

Hotel / motel
Restanrant

Grocery purchases
Equipment and supplies
Rental

Fuel cost

Other

Total . 8
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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 skitng
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 rafling)
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 rafling)
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Prosser Reservoir

1}
2)
3)
4)

Ngo reducton in lake level

{29,840 af; boat ramp usable}

Minor reduction in lake level

(28,000 af; boat ramp usable)

1/3 reduction in lake level

(19,000 af; boat ramp usable, minimum level for recreation)
2 / 3 reduction in lake level

{11,000 af; minimum level for boat ramp use)

Stampede Reservoir

1}
2)
3)
4)

No reduction in lake Ievel

{226,000 af; boat ramp usable)

1/ 4 reduction in lake level

{170,000 af; boat ramp usable}

1/ 2 reduction in lake level

{130,000 af, boat ramp usable}

2 /3 reduction in lake level

{below 80,000 af; minimuem level for boat ramp use)

Boca Reservoir

I
2)
3
4)

)

No reduction in lake level

{41,100 af; boat ramp usable}

Minor reduction mn lake level

(38,000 af; boat ramp usable}

1/ 3 reduction in lake level

(33,000 af; minimum level for boat ramp use)
1/ 2 reduction in lake level

{22,000 af, minimum level for recreation)
Over half reduction in lake level

{Below 22,000 af)
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Lower Truckee (Boca Reservoir cutlet through Reno)

1y
2)
3)

4)

No reduction in river level

{1,000 cfs; suitable for rafting or kayaking)

1 /3 reduction in river level

(700 cfs; suitable for rafting or kayeking)

2/ 3 reduction in river level

{400 cfs; Floriston rates; suitable for rafting, not suitable for kayaking)
Over 2 / 3 reduction in river level

(below 400 cfs; not suitable for rafting)

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 mterview site)

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

10.  How much would you be willing to pay per year not to have the water level drop
S0 you can continue to visit this site?

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

under 16 years
16 - 20
21-30
31-40
41 - 50
51-60
&1 -70
over 70

AEREERE

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 - $100,00
over $100,000

The total number of visitors that participated in an interview was 177, There were
23 on the Upper Truckee River, 8 at Prosser Reservotr, 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
33,600 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, foliowed 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 fo 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 B0% 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
sufficzent level of river flow. Mountain biking was the only recreation activity
seen to occur aleng 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,
Stamnpede, 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 mormning 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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il.

12.

Competiion 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 morning 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 Pyramnid 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
Reservolir 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 activily. Expenditures made to visit Boca Reservoir
were for fishing hicense fees, grocery purchases, equipment and supplies, and fuel
costs. Likewise, expenditurss 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 gbove 125 cubic feet per
second and below 350 cubic feet per second would add fishing and rafting

actvities.
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I3.

14.

15,

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 15,000 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 swirming, fishing, boating. water skiing, jet skiing, and other activities.

There was 33,000 acre-feet of water in storage in Boca Reservolr. Recreation
activities observed at this level were camping, fishing, pleasure beating, 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 elimmnating much or most of the boating and jet skiing actvities.
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 rafling 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 mdicated 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 Reservorr. Pyramid Lake will
attract day use visitors when water levels at both Boca Reservoir and Stampede
Reservoir are not suitable for recreation activiies. Camping visitors will tend to
visit Stampede Reservoir as opposed to Boca Reserveir. 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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15.

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 alternative 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 Ievels 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 Baca 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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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
respendents, 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 B 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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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, 37%
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 activitics
mentioned by the respondents include relaxing, getting away from it all, reading, and
drinking beer.
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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 visitaion of respondents is presented in Table 3.1-4. Of the 162
respendents, 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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Annual Visitation of Respondents per Site

The annual visitation of respondents per site follow a similar pattern. This patterns
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
patternt 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 Apnl, 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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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 10 the site for an average of 9.3 visits
¢ach. On the Lower Trickee 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.
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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
Reservorr, 67% of the respondents were non-local respondents. At Stampede Reservoir,
39% 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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Group Make-Up of Respondents per Site

Average group size of respondents among all sites ranged from 2.28 persens on the
Lower Truckee River to 4,78 persons at Stampede Reservolr, 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.I-8. On the Upper
Truckee River, the average group size was 3.8 persons of which 2.65 persons were adulés
and 45% of the groups included children. At Prosser Reservoir, the sverage group size
was 3.33 persons of which 2.16 persons were adults and 29% of the groups inclnded
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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Tabte 3.1-8. Group Make-Up of Respondents per Site.
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Camping and Day Use Respondents per Site

The highest percentage of ¢amping respondents were on the Upper Truckee River
and at Stampede Reservoir, The largest average group size of camping respondents was
alse 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 Reservorr 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 3.1-8, 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 respendents were day use respondents
having & 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.
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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 te 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, facilitics 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 respendents 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
respendents 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 Respendents per Site.
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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 Reserveir, 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 $159.83 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. '

64



€9

Table 3.1-11. Expenditures by Respondents per Site.
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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 Reservorlr, 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 fnade.

Expenditures per day by camping respondents is caleulated 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 Reserveir, total expenditures per day are $53.86, 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 expenditires 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.
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Expenditures by Day Use Respondents per Site

Expenditures are the highest amount for day use respendents 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 $289.9C 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.
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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 5.0% 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.
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Activity Hours per Day by Camping Respondents per Site

Hours per day spent by camping respondents participating in nen-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
Reserveir, 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
activiies 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.
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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.
Activitics 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 usc 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 gctivities
utcluding 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.
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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 ! 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 [ 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 [ 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
Iess 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 10 .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 altemnative water level I, 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 Reservorr, 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% &t water
level I to 53% at water level 4,
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Table 3.1-17. Indicated Number of Visits by Respondents at Alternative Water Levels per Site.
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Site Substtution of Respondents per Site

A high number of respdndents indicated that they would substitute an altemative
site for their 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%, tc 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 Reserveir 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%, te the Lower Truckee River
is 2%, to Pyramid Lake is 19%, and, to Other Sites is 23%. For respondents at Boca
Reservoir, site substifution 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 15 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 Reserveir 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 15 24%, Other Sites are located outside the Truckee
River Basin,
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Table 3.1-18. Site Substitution of Respondents per Site.
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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 & "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 & "Zero" response, the average value for
tespondents 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 respendents living cutside 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 Respendents to Pay to Maintain Water Level per Site.
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Agpe 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 vears of age, and 9% were over 70

years of age.
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Table 3.1-20. Age Brackets of Respondents.
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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 Respendents.
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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 &
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. Houschold Income Levels of Respondents.
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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.



Specification of the Expenditure Function

The expenditure function is an important ingredient of the modern theory of
consumer behavior. It shows the minimal expenditures necessary to achieve & 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)=Min PX (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: { i } E{ P, U ) is non decreasing in P, (i YE( P, U ) is
homogeneous of the degree 1 in P, (i1 YE{ P, U)isconcavein P, (iv)E (P, U } is
continuous in P, for P > O, and ( iv ) if X ( P, U } is the expenditure-minimizing bundle
necessary to achieve utility level U at prices P, then X ( P, U )Y =8E ( P, U ) / &P
assuming the derivative exists and that P > ¢,

The application of the expenditure funchon in empincal studies of consumer
behavior requires the availability of observed market prices on goeds and the existence of
a well-behaved utility function. In the area of demand for recreation activities, there are
n¢ market-based transactions to determine cobserved 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 serfes of
recreational activities by an individual at & particular site. The indirect utility function V
for recreational activities for this individual is:

V=V(F,S§1I)} (3.2-2)

where S is a vector of site characteristics that captures the substitutability of wisits 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 8. The
expenditure function E derived from (3.2-2) 1s:

E=1=V-I{F §) (3.2-3)
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The expenditure function in (3.2-3) can also be modified to include the vanable 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 determnined 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 1t can be
used to estimate expenditures of recreational activities at 2 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 §
are: UTR = 1 if the visitation site is Upper Truckee River and O otherwise; PR = 1 if the
visitation site is Prosser Reservoir and O otherwise; SR = 1 if the visitation site is
Stampede Reservoir and 0 otherwise; BR = 1 if the visitation site is Boca Reservoir and ¢
otherwise; LTR = 1 if the visitation site is Lower Truckee River and 0 otherwise; and, PL
=1 if the visitation site is Pyramid Lake and 0 otherwise. The hours spent on each of the
following ¢leven 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, groceties, 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
E;= V-1 (UTR, PR, SR, BR, LTR, PL, D, ZFj; N} i=1,....6 (3.2-5)
i



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 expendifure function in (3.2-5) is:

Ei* -1
— = PBjUTR+ PR + B3SR + B4BR + BsLTR + BgPL + 7D (3.2-6)
A
20 Fjh-1 NA -1
+Z B(——y+Ba(———3+U
8 A A

where U is the stochastic error term, § is the slope parameter, and A is the transformation
parameter. The transformation parameter may take 2 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{» 8 0%EX)=- Ln{ 2rol } - (EA - XAB)}/ (EA-X*B) (32-7
2 262
BEA T
+Ln{J); and J=det [ 1= TTEA-1
3 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 cbservations.
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Estimation of the Expenditure Function

The data collected through the recreation survey for the six sites is used 1
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 zercs on most of the recreational activities and &
nurber of expenditure categories making the estimation of the expenditure fonction 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
————=B1UTR + B2PR + B3SR + B4BR + BsLTR + BgPL + 7D {3.2-8)
A
Fh -] NA -1
+Bg(——— )+ Bg(————)+U
A A

The expenditure function expressed in simple notation becomes:

LaE = BjUTR + 87PR + B3SR + B4BR + BsLTR + BgPL + 7D (3.2-9)
+ BgLnF + BolaN + 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 varigbles 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 followmg results.

LnE = 3.6366UTR + 4.2217PR + 3.5447SR + 2.8709BR + 2.7218LTR (3.2-10)
(7.80) (831}  {8.15) (821)  (8.51)

+3.3791PL — 0.6129D + 0.2188LnF + 0.45664LoN
(1.56)  (-230) (1.268)  (3.255)

The numbsers in the parentheses are the asymptotic t-ratios for 142 degrees of freedom.
The adjusted RZ 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 nuil 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 finction under S and L { s ) is the
maximunt value of the log likelihood function under s. If HO is true, the statistic d has the
limiting chi-squared { ¥2 } with n degrees of freedom, where n is the mumber of
restrictions impesed 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 fest 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: ) = 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
loganithm 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 Expendirurés per Day

LnE =3.6366( 1 } +4.2217( 0} + 3.5447( 0 ) + 2.8705( 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 = 3.961%

E =3§52.56

Day Use Visitor Gronp Expenditures per Day

LaE =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)

LnaE = 4,6536

E =810496
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Prosser Reservolr

Camping Visitor Group Expenditures per Day

LoE =3.6366( 0+ 4.2217( I} + 3.5447( 0 ) + 2.8709( 0} + 2.7218( 0 } + 3.3791( 0}
—0.6129( 1 )+ .2188Ln{ 5.25 } + 0.45664Ln{ 3.50 )

LnE =42217 - 0.6129+ 0.2188( 1.66 } + 0.45664( 1.25 )

LnE = 4.5427

E =8$93.95

Day Use Visitor Group Expenditures per Day

LnE = 3.6366{ 0+ 42217( 1 } + 3.5447( G ) + 2.8709( 0 } + 2.7218( 0 ) + 3.3791( 0}
- 0.6129(0)+ 0.2188Ln{ 3.33 } + 0.45664Ln{ 3.33

LaE = 4.2217 + 0.2188( 1.20 ) + 0.45664( 1.20 }

LaE = 5.0322

E =8153.27

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 )+ 2.837095( 0 )+ 2.7218( 0 } + 33791 §)
- 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

LnE. =3.6366(0)+4.2217(0)+3.5447( 1)+ 2.8709( 0} + 2.7218( 0 ) + 3.3791( 0}
—0.6125( 0 )+ 0.2188Ln( 5.67 )+ 0.45664Ln( 3.89 )

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

LnE = 4.5443

E =$%4.10



Boca Reservoir

Camping Visitor Group Expenditures per Day

LnE =3.6366(0)}+4.2217( 0+ 3.5447( 0) + 2.8709( 1 } + 2.7218( 0 ) + 3.3751{ 0 )
—0.6129( 1)+ 0.2188Ln( 5.25 } + 0.45664Ln{ 3.50 }

LoE = 2.8709 — 0.6129 + D.2188( 1.66 } + 0.45664( 1.25)

LnE =3.1921

E =%2434

Day Use Visitor Group Expenditures per Day

LuE =3.6366{ 3 )+ 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 )

LaE = 28709 + 0.2188( 1.62 ) + 0.45664( 1.54 )

LnE = 3.9286

E =355084
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Lower Truckee River

Camping Visitor Group Expenditnres 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 )

LoE=2.7218 - 0.6129 + 0.2188( 1,10 } + 0.45664( 0.69 )

LnE = 2.6647

E =814.36

Day Use Visitor Group Expenditures per Day

LaE =3.6366{0)+4.2217( 0 )+ 3.5447( 0 )Y+ 2.8709( 0} + 2.7218( 1) + 3.3791{ 0}
- 0.6125{ 0)+ 0.2188Ln( 3.96 ) + 0.45664Ln( 2.29 }

LnE =2.7218 + 0.2188( 1.38 } + 0.45664( .83 }

LnE = 3.4028

E =$30.05
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Pyramid Lake

Camping Visitor Group Expenditures per Day

LaE = 3.6366( 8 )+ 4.2217( § ) + 3.5447( 0 ) + 2.8709( 0 ) + 2.7218( 0) + 3.3791( 1)
-0.6129( 1)+ 0.2188Ln{ 5.90 ) + 0.45664Ln{ 3.20 )

LaE =33791 - 0.6129 + 0.2188( 1.77 } + 0.45664( 1.16 )

LnE=3.6831]

E =$35.77

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 =3%9L15

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 Visiter Expenditure Function Observations.
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Table 3.2-1. Camping and Day Use Visitor Expenditure Function Observations (continue).
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Table 3.2-1. Camping and Day Use Visitor Expenditure Function Observations (continue).
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Table 3.2-2. Camping and Day Use Visitor Expenditure Function Values.
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3.3. Formulation of the Model Equations

Maodel 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
reservolr 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

Arnnual 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 datz 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 Storape 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 teken 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 cormrespond 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 1o 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 A; > Bjs = Cj storage level, then scale value Dy = o5 + B ( Byt ) {3.3-1)

where: Ay is the hugh storage level for reservoir i
Bjt  isthe end of the month storage level for reservoir i in month ¢
Ci isthe low storage level for reserveir 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  isthe scale value slope coefficient term for reservoir

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

Prosser Reservoir

If 29,840 > Bj; > 28,000 storage level, then scale value Dy = 12.2174 + 000543 ( By )
If 27,999 > B;t > 19,000 storage level, then scale value Dy = —.1111 + 000111 { Bjy )
If 18,959 > Bjt = 11,000 storage level, then scale value Dy =  ~.3750 +.000125 ( By )
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Stampede Reservoir

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

Hoca Reservoir

If 41,100 > B;; > 38,000 storage level, then scale value Dy = — 8.258 + 00032 ( Bjp )
If 37,999 > Bjt > 33,000 storage level, then scale value Dy = — 3.600 + 00020 { Bj¢ )
If 32,999 = Bjt = 22,000 storage level, then scale value Dy = 0+ 00009 ( Bt )
121,999 > Bit = 0 storage level, then scale value Dj; = 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 Octaber 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 reserveir 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 B7. 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 E; » Djt = Fj scale value, then visitation Gy = o + B; ( Djy ) {3.3-2)

where: Ej  isthe high scale value for reservoir i
D¢ is the scale value for the end of the month storage level for
reservoir i in month t
F; is the low scale value for reservoir i
Git  is the percentage of visitation corresponding to the scale value for
the end of the month storage level for reservoir i in month t

a;  is the percentage of visitation constant tern for reservoir i
Bi  isthe 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 te 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
IESETVoIr.

Prosser Reservoir

If 4 > Dy = 3 scale value, then visitation Gjz =~ 1.4 + .6 (D )
If 3 =z Dy; » 2 scale value, then visitation Gjy= .4+ 0{Djt)
If 2 > Dy = 1 scale value, then visitation Gjy= .2+ .1{Dj;)

Stampede Reservoir

If 4 > Dyt = 3 scale value, then visitation Gy = 1.0492 — 0123 { Dy )
If 3 » D¢ > 2 scale value, then visitation Gy = 2716 — 2465 ( Dyt )
If 2 > Djt = 1 scale value, then visitation Gjy = 0976 + 2835 ( Dy, )

Boca Reservolir

If 5 » Djs > 4 scale value, then visitation Gjy = .1080 +.1784 ( Dy )
If4 > Dy » 3 scale value, then visitation Gy = 4764 + .0863 ( Dy )
If 3 = Dyt 2 2 scale value, then visitation Gj¢ = .2646 +.3333 ( Djs }
If 2 » Dj > [ scale value, then visitation Gjy =— 3354 + 3687 ( Dyt )
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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 moenth reservoir storage
levels are calculated using the above equations. Again, percentages of wisitation
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 Vaklues for Reservoir Storage Levels.
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Table 3.3-2. End of the Month Reservoir Storage Levels.
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Table 3.3-3. Scale Values for End of the Month Reservoir Storage Levels.
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Table 3.3-4. Indicated Number of Visits per Respondent for Reservoir Storage Levels.
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Table 3.3-5. Visitation Relative to End of the Month Reservoir Storage Levels.
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Table 3.3-6. Survey Year Visitation Relative to End of the Month Reservoir Storage Levels.
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Annual Visitation Relative fo 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 reservoir by the expected annual visitation to the reservoir for the year and then
calculating a annual percentage of visitation.

The scale vaiues 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.

H]:t - — {3'3-3)

where: H, istheexpected annual visitation to reservoir i in month t

G;, isthe percentage of visitation corresponding to the scale value for
the end of the month storage level for reservoir 1 in month t

H.o is the survey year annual visitation by respondents to
reservotr i in month t

G,0 is the survey year percentage of visitation corresponding to the
scale value for the end of the month storage level for reservoir
i in 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 altemmative reservoir storage
levels.
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The weights for the expected annual visitation are then calculated through the
following equation.

Hit
{3.3-4}

it =
2. Hi

where: ILit  1s the weight of the expected annual visitation to
reserveir i in month t
H;s  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 = I Dj¢ { i) (3.3-5)
t

where: D;  1s the annual scale value for reservoir i
Dit  is the scale value for the end of the month storage level for
reservolr i in month t
Iiy  is the weight of the expected annual visitation to
reservoir 1 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. Corrésponding 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 Gy =a; + B; ( Dy ) {3.3-6)

where: E;  is the high scale value for reserveir

Dy  is the annual scale value for reservoir i

F;  is the low scale value for reservoir

G;  1s the annual percentage of visitation corresponding to
the annual scale value for reservoir i

o; I8 the annual percentage of visitation constant term for reservoir i

Bi  is the annual percentage of visitation slope coefficient term for
reservolr 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 > D > 2 scale value, then wvisitation Gj= 4+ 0(Dy)
i 2 > Dj = 1 scale value, then visitation Gj= .2+.1(Dj)

Stampede Reservoir

If 4 > D; > 3 scale value, then visitation Gj = 1.0492 — 0123 (D)
If 3 » Dj = 2 scale value, then visitation Gj = .2716 —.246%9 (D; )
If 2 > D; = 1 scale value, then visitation G;= .0976 + 2839 (D;)

Boca Reservoir

If 5 > D > 4 scale value, then visitation G; = 1080+ 1784 (D; )
If 4 > D; > 3 scale value, then visitation G; = 4764 + .0863 (D)
If 3 > Dj = 2 scale value, then visitation Gj = .2646 + 3333 (D; )
If 2 > D; > 1 scale value, then visitation G; = — .3354 + 3687 { Dj )
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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
visttation corresponds to an annual scale value which in twrn corresponds to end of the

month reservoir storage levels.

Survey vear anmual visitation relative te 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,
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Table 3.3-7. Survey Year Annual Visitation by Respondents by Month by Reservoir,
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Table 3.3-8. Expected Annual Visitation by Month by Reserveir.
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Table 3.3-3. Weights for Expected Annual Visitation by Month by Reservoir.
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Table 3.3-10. Annual Scale Values by Reservoir.
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Table 3.3-11. Annual Visitation Relative to End of the Month Reservoir Storage Levels.
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Table 3.3-12. Survey Year Annual Visitation Relative to End of the Month Reservoir Storage Levels.
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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 ratic 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 mnear 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

3i=30 3.3-7)

Gi°

where: 5 is the annual number of camping visitors for reservoir i
Ji®  1s the survey year annual number of camping visitors for
TESEIVOir I
Gy is the annual percentage of visitation corresponding to the
annual scale value forreservolr i
Gj° is the survey year annual percentage of visitation
corresponding te the annual scale value for reservoir i

The equation 1s formulated so that if the annual peroentage 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 1s 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 wvisitors 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.

Kje =J; (Iit) (3.3-8)

where: Kjt is the number of annual camping visitors to reservoir i in month t
J; is the annual number of camping visitors for reservoir i
it 15 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.
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Table 1.3-14. Annual Number of Camping Visitors by Reservoir.
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Table 3.3-15. Annual Number of Camping Visitors by Month by Reservoir.
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Annual Number of Day Use Visitors

The annual number of day use visitors to the reservoirs is derived by multiplying
the annyal 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; (Ni) (3.3-9)

Oi=(Pi{Qi N Ry (3.3-10)
L _

8= {3.3-11)
0

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

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

Nj  is the average group size of day use respondents at reservoir i

O;  is the number of camping visitors te reservoir i

P;  is the number of camping respondents at reservoir i

(;  is the average group size of camping respondents at reservoir i

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

S;  1s 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 calcuiated for Boca Reservoir is used for Prosser and Stampede

Reservoirs.

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

Ti=Ji (51} (3.3-12)
where: T;  is the annual number of day use visitors for reservoir i
J; is the annual number of camping visitors for reservoir i

8 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,

Ui =Ti (Iit) (3.3-13)

where: Uit  is the number of annual day use visitors to reservoir i in month t
Ti  isthe annual number of day use visitors for reservoir i
Iit  1s 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. Ratic of Day Use Visitors to Camping Visitors by Reservoir,
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Table 3.3-17. Annual Number of Day Use Visitors by Reservoir.
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Table 3.3-18. Annual Number of Day Use Visitors by Month by Reservoir.
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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
Kjr 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.
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Table 3.3-19. Annual Number of Camping Visitor Groups by Month by Reservoir.
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Annual Number of Day Use Visitor Groups

The anmual number of day use wvisitor 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 1s the annual number of day use visitor groups to reservoir i in
month t
Uit 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.
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Table 3.3-20. Annual Number of Day Use Visitor Groups by Month by Reservoir.
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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,

Xit=Vip (Yi) (3.3-16)
Zi=% X {3.3-17)
where: Xit  1is the annual camping visitor expenditures for reservoir i in month t
Vit  is the annual number of camping visitor groups to reservair i in
month t
Y;  isthe camping visitor group expenditure function value for
reservolr i

Z;  1is the annual camping visitor expenditures for reservoir i

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

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

AAgi =Z; (AB¢i) (3.3-18)

where: AAgi is the annual camping visitor expenditures by category ¢ for
reservoir i
Z;  is the annual camping wisitor expenditures for reserveiri
AB,; is the proportion of the amount of expenditure by category ¢ for
reservoir 1 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.

Prome: Sampradie Duisgsl
Coampany Yiear Oivsap Eageieiingrs par D 1 5 3460712 friRP

Table 3.3-22. Annual Camping Visitor Expenditares by Month by Reservoir.
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Table 3.3-23. Annual Camping Visitor Expenditures by Category by Reservoir.
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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.

ACi= Wi (AD; ) (3.3-19)
AE; =Y ACjy {3.3-20)

where: ACjt I1s the annual day use visitor expenditures for reservoir i in month t
Wit 1s the number of annual day use visitor groups to reservoir iin
month {
ADy  is the day use visiter group expenditure function value for
Teservoir 1
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,

AFq = AE; { AGj ) (3.3-21)

where: AF.; isthe annual day use visitor expenditures by category ¢ for
reservoir i
AE; is the annual day use visitor expenditures for reservoir i
AGg; Is the proportion of the amount of expenditure by category ¢ for
reservoir [ 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.
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Table 3.3-25. Annual Day Use Visitor Expenditures by Month by Reservoir.
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Table 3.3-26. Annusal Day Use Visitor Expenditures by Categosry by Reservoir.
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Annual Number of Camping and Day Use Visitors

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

AHj = Ky + Uy (3.3-22)

Alj =2 AHjy (3.3-23)

where: AHj; is the annual number of camping and day use visitors for reservoir i
in menth ¢

Kit  is the number of annual camping visitors to reservoir i in month ¢
Uit  is the number of annual day use visitors to reservoir i in month ¢
Al; 15 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. Anncal Number of Camping and Day Use Visitors by Month by Reservoir.
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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.

AJjy=Xjp + ACy (3.3-24)

AKj=2 Al {3.3-25)

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

Xijt is the annual camping visitor expenditures for reservoir i in month ¢
ACj¢ 1s 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,
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Annual Camping and Day Use Visitor Expenditures by Catepory

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.

ALg; = AAj + AFg; (3.3-26)
AM; =2 ALy (3.3-27}
where: AL is the annual camping and day use visitor expenditures by category ¢
for reservoir i
AAci is the annual camping visitor expenditures by category ¢ for
Teservoir i
AF¢; is the annual day use visitor expenditures by category ¢ for
TeServolr

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.
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4. Input-Output Model Component

The input-output model compenent 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 maode! 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, & population base, and economic sectors.
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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.
Siilarly, 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 Ievel data taken from the
Census of Popularion 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 Tazble 4.1-6 for California and Table 4.1-13 for Nevada, From the Califomia
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 §4% 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 Qut of the Region for Sierra County.
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Table 4.1-2. Population In and Out of the Region for Nevada County.
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Table 4.1-3. Population kn and Qut of the Region for Placer County.
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Table 4.1-4. Population In and Ouwt of the Region for El Dorade County.
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Table 4.1-5. Population In and Qut of the Region for Alpine County.
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Tabte 4.1-6. Popuilation In and Out of the Region by County for California.
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Table 4.1-7. Pepulation In and Out of the Region for Washoe County.
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Table 4.1-8. Population In and Out of the Region for Pershing County.

Comty Subsdeisom Tty Coosty Toml
Popisiion Popuission Coumty
F] oxst ol Population
Bigien Ragcm
ol pormmr l paracey il ity
Tdoy ] (A1 1,004
Lamrshiuti o 1in ik
Total L 53345 LRl

Pervoriige of Popalaisah 200 1000D0 L Dr



0st

Table 4.1-9. Population In and Out of the Region for Storey County.
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Table 4.1-10. Population In and Out of the Region for Lyon County.
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Table 4.1-11. Population In and Out of the Region for Carson City.
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Table 4.1-12. Population in and Out of the Region for Douglas County.
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Economic Sectors

There are twenty economic sectors within the economy of the region. A sector is
an aggrepation of individual business enterprises, firms, establishments, or activities
which produce the same or similar products, or which purchase the same inputs to use in
praduction. Each economic sector is listed with a definition in Table 4.1-15. These
sectors include agriculiure 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, dnnking, and lodging, finance, insurance, and real estate, services, hotels,
gaming, and recrestion, health, local government, and households. Agricultural services
18 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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Table 4.1-15. Economic Sector Definitions.
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Table 4.1-16. State and Local Govemment Empleyment by State.
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Table 4.1-17. Distribution of State and Loca]l Government Employment by State.
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4.2, Collection of the Contre! Total Data

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

Output is the total gross output for each economic sector. Total gross output
mcludes total value of sales and additions to inventories. Cutput is also referred fo as the
total value of intermediate plus final goods produced in the economy. The opposite of
cutput is total gross ocutlay. Total gross outlay includes total value of purchases and
depletion’s from inventories. Total gross outlay is commonty 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 livestack, dairy, alfalfa hay, other hay, and barley production were
taken from California Livestock and Crop Report and the Nevada Agricultural Sratistics
Bullerin. 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
vatue of production based on crop vields and season prices.

The estimated value of preduction by commodity for botk 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 preduction
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.
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Table 4.2-2. Value of Dairy Production for the Region by State.
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Table 4.2-1. Value of Alfalfa Hay Production for the Region by State.
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Table 4.2-4. Value of Other Hay Production for the Region by State.
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Table 4.2-5. Value of Barley Preduction for the Region by State.
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Table 4.2-6. OQutput by Agriculture Sector for the Region by State.
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Output by Nen-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, ontput for the non-sgriculture sectors in the
Nevada counties were taken from all sources. Output 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 cutput 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 Cemsus 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
Indusrries. 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 resl
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.
Qutput for services is total receipts for services less total receipts for hotels and health
services. This 13 taken from the Census of Service Industries. Qutput 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 houscholds is wages, salaries, other labor income, proprietors
income, dividends, interest, rent, and govermment 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 connties needed to be adjusted to the region. For Califorrua, 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 cutput data was given at
the state level, This data was adjusted to the county level by the portion of county
industry eamnings taken from Regional Economic Information Sysiem 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. Alsc 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 Jocal government sector cutput using the local povernment 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 $1,027,5G1,153 in output and
15 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 connty is shown in
Table 4.2-11. This output was adjusted to the region using the population percentape for
the region by county in Table 4.2-12, The state and local government sector oufput 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-agniculture 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.

Qutput 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 Noa-Agriculture Sector by County for Califomia.
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Table 4.2-8. Population Percentage for the Region by County for California.
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Table 4.2-9. Local Government Employment Percentage for the Region by County for California.
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Table 4.2-10, Ouiput by Non-Agriculture Sector for the Region by County for California.
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Table 4.2-11. Output by Non-Agriculture Sector by County for Nevada,
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Table 4.2-12. Population Percentage for the Region by Ceunty for Nevada.
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Table 4.2-13. Local Government Employment Percentage for the Region by County for Nevada.
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Table 4.2-14. Qutput by Non-Agriculture Sector for the Region by County for Nevada,
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Table 4.2-15. Output by Non-Agriculture Sector for the Region by State.
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Cutput 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.
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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 fo 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 te correspond to the output numbers mentioned above. Employment for the
Nevada counties were taken from the Regional Economic Information System of the
Burean of Economic Analysis.

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

4.2-17. Total empleyment 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.
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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 countiss were again
taken from IMPLAN to correspond to the output numbers mentioned above.
Employment for the Nevada counties were again tzken 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 Iocal 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 populaton
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 nop-agniculture 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-sgriculture sectors for the region by state is given in Table

4,2-22, Total employment for both states 1s 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. Emptoyment by Non-Agricuiture Sector by County for California
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Table 4.2.19. Employment by Non-Agriculture Sector for the Region by County for California.
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Table 4.2-20. Employment by Non-Agriculture Sector by County for Nevada.

Ko Aygicuinme Sector Wmbou Farshing Suarey Lipen Cazem. Dooogim Totl
Coomty Coneny Comrry Loty Ciey Comuey

Joka Jobr Jobe Jolv Scba Jobr I
4 Mgriuisoml Soriom L%z 17 o a 140 I (k)
1 Cuadd hifrsmg 143 a1 {1 3] Ll 13 L
¥ Onloey Wiining 163 x 1% 1T 1 o For]
¥ Cowshraction. 904 - | X ut 1,536 1062 11910
10 Mevfechang an 56 1% 11N 338 1313 154TF
11 Tramaportetaom w St rations [ Bl 12 L w7 m o L
13 Lhcititias. Lus ] qQ ' rl] 135 3119
13 Trek: L1 k] & 125 o 3,724 LA »im
14 Bating, Mrinking, wd Loxiging 1ra s 144 51 43 5 5305
14 Firmace, Inmarmnos, nd Rol Babaie: 105 L] 1] an 1510 [N L] 1641
18 Sermce 30,15 Hi L] 1.5 A0 el 0
1T Hosedn, Custivgg: sl Kdcrostion FrA k] n 1] i 1] 10,045 X
| B Foslily 175 1 & 1H L33 L 1#.835
19 St e Lacndl Ot Sactor 14 M2 31 1H WL AFM 1,353 im
20 Hossehold Sechor & 1] & 1] L] ] 1)

Towl LT 3001 L L] L 5.0 FLUTF I



]

Table 4.2-21. Employment by Noo-Agricultwe Sector for the Region by County for Nevada,
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Table 4.2-22. Employment by Non-Agriculture Sector for the Region by State.
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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.
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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 eamnings 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 cutput. 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
Califormia and $5,997,478,931 is created in Nevada. These numbers match the
househelds 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 Coefficients by Economic Sector for the Region by State.
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Table 4.2-25. Income by Economic Sector for the Region by State.
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Population

Population 15 all persons.
Population by Economic Sector

A ratic 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
populetion 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 I 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.
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Table 4.2-27, Populaticn by Economic Sector for the Region by State.
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Housing

Housing is occupied housing umits with houscholds. 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, cccupied 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
retio of housing units for the region to population for the region by state presented in
Tables 4.2-33 and 4.2-34.

Cccupied 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. Qccupied units by type by county and for the region for Nevada are
shown in Tables 4.2-37 and 4.2-38. As were cutput and employment, the occupied
housing units by county are also adjusted by the county population percentage to estimate
the housing units for the region, Qccupied 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 Dy state presented in Tables 4.2-40 and 4.2-41.

Households are analyzed in Tables 4.2-42 through 4.2-48. Houscholds 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 househelds by county are also adjusted
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by the county population percentage to estimate the houscholds 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 (8,966 households and a
population of 50,358 persons for a ratio of .377 households per person. For Nevada,
there are 106,651 households and 2 population of 266,023 persons for a ratio of .4¢1
households per person, For both states combined, there are 125,616 households and a
population of 316,381 persons for 2 ratio of .397 households per person. The population
Dy 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.
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Table 4.2-29. Housing Units by Type for the Region by County for Califoria.
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Table 4.2-30, Housing Units by Type by County for Nevada.
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Table 4.2-31. Housing Units by Type for the Region by County for Nevada.
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Table 4,.2-32, Housing Units by Type for the Region by State.
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Table 4.2-33. Diswibution of Housing Units by Type for the Region by State.
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Table 4.2-34. Ratio of Housing Units for the Region to Population for the Region by State,
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Table 4.2-35. Occupied Housing Units by Type by County for Catifornia.
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Table 4.2-36. Occupied Housing Units by Type for the Region by County for California.
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Table 4.2-37. Occupied Housing Units by Type by County for Nevada.
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Table 4.2-38. Occupied Housing Units by Type for the Region by County for Nevada.
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Table 4.2-39. Occupied Housing Units by Type for the Region by State.
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Table 4.2-40. Distribution of Occupied Housing Units by Type for the Region by State.
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Table 4.2-41. Ratio of Occupied Housing Units for the Region to Population for the Region by State.
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Table 4.2-42. Houscholds by Type by County for California.
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Table 4.2-43. Households by Type for the Region by County for California.
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Table 4.2-44. Households by Type by County for Nevada.
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Table 4.2-45. Households by Type for the Region by County for Nevada.
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Tahle 4.2-46. Households by Type for the Region by State.
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Table 4.2-47. Distribution of Households by Type for the Region by State.

Type Cadidernin Heweda Tohal

Family Bossobin pok TLFM T
Hom-Family Housdiclds Fof ] s WM
Tobd 10eD™ % L] ol
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Table 4.2-49. Housing by Economic Sector for the Region by State.
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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 Livesfock Feeds and Feeding. Imigation water
supply is measured in acre-feet and stock water requirements are in gallons converted to
acre-feet.

[rrigation water use is analyzed in Tables 4.2-50 through 4.2-53. Imigation water
supply from Truckee River sources for the region by state are shown in Table 4.2-50. For
California, the irmigation 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
16,551 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. Imrigation water
use per crop for the region by state is then given in Table 4.2-53. For the region, 54,754
acre-feet imgated pasture, 3,051 trmigated alfalfa hay, 15,045 imrigated other hay, and 710
acre-feet irrigated barley.

Livestock water use 1s 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 gailons per day.
Likewise, on an annual basis, a beef cow requires 5,475 gallons per vear and a dairy cow
requires 9,125 gallons per year. This in terms of acre-feet, 2 beef cow requires .016 acre-
feet per year and a dairy cow requires .028 acre-feet per vear. 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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giver 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, Agniculture 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 Scurces for the Region by State.
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Table 4.2-51. Imigated Acreage per Crop for the Region by State.
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Table 4.2-52. Application of lrrigation Water per Crop for the Region by State.
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Table 4.2-53
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Table 4.2-54. Livestock Water Requirements per Cow by State.

Cow Califorme: ormdn
ity padioenr S
o 1 ke cowr ey
Buetd Cair 15 5]
Dhiry Comr b3 i
ptort # alloms £
o S -
Bl Com 5 1415
Dy Cow ERTLY 211
Sy ot ¢ ol ¢
o e oo par
et o DOLERG IS Ll ard] ]
Dy Cow OTROO 0.0PR0360

Table 4.2-55. Number of Cows for the Region by State.
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Table 4.2-56. Livestock Water Use per Cow for the Region by State.
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Table 4.2-57. Agriculture Water Use by Economic Sector for the Region by State.
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Commercial Water Use

Commercial water use is the use of water for business purposes.
Commercial Water Use by Economic Sector

Data to estimate commercial water use was provided by the State of Nevada
Departrnent of Water Planning.

Commercial water use is analyzed in Tables 4.2-58 through 4.2-61. Commercial
water requirements per employee by economic sector by state are provided in Tables 4.2-
58 through 4.2-60. The difference among the tables is that the requirements are presented
as gallons per employee per day, then again as gallons per employee per year, and then
finally as acre-feet per employee per year, Using the requirements presented as acre-feet
per employee per year, the employment by economic sector for the region by state given
in Table 4.2-23 and measured in jobs are multiplied by the requirements to estimate the
commercial water use by economic sector for the region by state in Table 4.2-61.

Commercial water use by economic sector for the region by state are shown in

Table 4.2-61. Commercial water use for the region is 12,432 acre-feet. Of this amount,
1,084 acre-feet is in California and 11,348 acre-feet is in Nevada.
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Table 4.2-58. Commercial Water Requirements per Employee by Econoatic Sector by State,
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Table 4.2-5%. Commercial Water Requirements per Employee by Economic Sector by State.
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Table 4.2-60. Commercial Water Requirements per Employee by Economic Secior by State.
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Table 4.2-61. Commercial Water Use by Economic Sector for the Region by State.
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Residential Water Use

Residential water use is the use of water for houschold purposes, and the irrigation
of lawns, gardens, and shrubbery swrounding a residence.

Residential Water Use by Economic Sector
Data to estimate residential water use was provided by Westpac Utilities,

Residential water use is analyzed in Tables 4.2-62 through 4.2-69. Residential
water use is ¢stimated by multiplying the residential water requirement per household in
acre-feet by the distribution of househelds by type and by housing by economic sector for
the region.

Residential water requirements per household by state are shown in Table 4.2-62.
Requirements per household are 228,096 pallons per year for a family households,
162,926 gallons per year for a metered family household, and 97,755 gallons per year for
both a non-family household and metered non-family household. In terms of acre-feet,
the requirements per household are .70 acre-feet per year for a family household, .50
acre-feet per year for & metered family household, and .30 acre-feet per year for both a
non-family househeld and metered non-family household, The distribution of households
by type for the region by state is shown in Table 4.2-47. For Califomnia, of the total
households, 74.37% are family households and 25.63% are non-family households. For
Nevada, of the total households, 72.97% are family househelds and 27.03% are non-
family households. The housing by economic sector is shown in Table 4.2-49. As
mentioned earlier there are 18,452 occupied housing units with households in California
and 103,787 cccupied housing units with households in Nevada for a total of 122,239
occupied housing units with households for the regron,

Residential water requirements for family households by economic sector for the
region by state and residential water requirements for non-family households by
economic sector for the region by state are shown in Tables 4.2-63 and 4.2-64, Then by
combining these two, the residential water use by economic sector for the region by state
1s shown in Table 4.2-65.

Residential water use by economic sector for the region by state is shown in Table

4.2-65. Residential water use for the region is 72,453 acre-feet. Of this amount, 11,025
acre-feet is in Califomia and 61,428 acre-feet is in Nevada.
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Assuming that all residences have a water meter, Residential water requirements
for metered family households by economic sector for the region by state and residential
water requirements for metered non-family households by economic sector for the region
by state are shown in Tables 4.2-66 and 4.2-67. Then by combining these two, the
metered residential water use by economic sector for the region by state is shown in
Table 4.2-68.

Metered residential water use by economic sector for the region by state is shown
in Table 4.2-68. Metered residential water use for the region is 54,563 acre-feet. Of this
amount, 8,280 acre-feet is in California and 46,282 acre-feet is in Nevada.

The ratio of metered residential water use to unmetered residential water use by
geonomic sector for the region is shown in Table 4.2-69. The ratio for the region is .75 of
an acre-foot of metered residential water use to 1.00 acre-foot of unmetered residential
water use.
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Table 4.2-62. Residential Water Requirements per Household by State.
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Table 4.2-63. Residential Water Requirements for Family Households by Economic Sector

for the Region by State.
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Table 4.2-64. Residential Water Requirements for Non-Family Households by Economic Sector

for the Region by State.
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Table 4.2-65. Residential Water Use by Economic Sector for the Region by State.
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Table 4 2-66. Residentia]l Water Requirements for Metered Family Households by Economic Sector

for the Region by State.
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Table 4.2-67. Residential Water Requirements for Metered Non-Family Households by Economic Sector

for the Region by State.
Boonmms: Sechar Coliloarin o Toud
aere wer-fual i fat
1 Liwestzxck Prociacrion i T 1
2 Dy Producton '} 1 ]
3 Al Bey Productom o L1 1]
4 Oxier Hay Production L] o E
5 Emtey Preducoian q 1] -]
& Mgl S F i [}
7 Gald Miniey o % ™
1 Ocrer lliming, | 3 F]
¥ Conmnation 196 L] Lo
18 Mamppcting ([ L3 "l b
11 Tranaparttion end Commesioion 3T L L] L]
1T Lkiliteen 1 [y L7
LY Trmke 1% | #57 144
I4 Estig. Diriciing, snd Lodgiy. 103 196 L
15 Fimance, lemarirics, ared Renl Evimae 151 L2 ] nT
15 Sonvices F o] [ ] 1512
1T Homcls, Jquing, s Recmtion 94 i2 L3N
15 Hodth m 23 Lop?
15 Lol Cewectamon 14 53 L]
0 Eowmbolis ] & T

Towd L L Lt 2515



£ 14

Table 4.2-68. Metered Residential Water Use by Economic Sector for the Region by State.
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Table 4.2-69. Ratio of Metered Residential Water Use 1o Residential Water Use

by Economic Sector for the Region.
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Qutput Response Coefficients

Output response coefficients represent the unit change in employment, income,
population, heusing, agriculture water use, commercial water use, and residential water
use from a one dollar change in cutput.

Output Response Coefficients by Economic Sector

Control totzls by economic sector for the region are shown in Table 4.2-70. The
cutput response is read across the columns for each sector.

For the region, output is $17,857,271,279. Employment is 188,121 jobs. Income
15 $6,720,545,054. 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,

QOutput response coefficients by economic sector for the region are shown in Table
42-71, These are calculated by dividing employment, income, population, housing,
agriculture water use, commercial water use, and residential water use by output.
Employment is interpreted as jobs per dollar of output, Income is interpreted as dollars
per dollar of output. Population is interpreted as persons per dollar of output. Housing is
interpreted as dwellings per dollar of output, Agricnlture water use, commercial water
use and residential water nse are interpreted as acre-feet per dollar of output.
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Table 4.2-71. Output Response Coefficients by Economic Sector for the Region.
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Water Transfer Coefficients

Water transfer coefficients for agriculture water use are the proportions of
agnculture water use in the agriculture sectors, Water transfer coefficients for
commercial water use are the proportions of commercial water use in the non-agriculture
sectors of commercial sectors.

Water Transfer Coefficients by Economic Sector

Water transfer coefficients by economic sector for the region are shown in Table
4.2-72. The agnculture water transfer coefficients are based on adjusted agriculture
water use and the commercial water transfer coefficients are based on adjusted
commercial water use. Adjusted agriculture water use reflects assignment of only the
livestock production sector. Adjusted commercial water use reflects assignment of only
the manufacturing, and, hotels, gaming, and recreation sectors. The water transfer
coefficients are calculated by dividing the amount of water use in each of the assigned
sectors by the total amount of water use for all the assigned sectors.
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Table 4.2-72. Water Transfer Coefficients by Ecoromic Sector for the Region.
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4.3. Denvation of the Mode! Tables

Input-output tables include a transactions matrix, direct requirements, final
demand requirements, output requirements, employment requirements, income
requirements, and multipliers. Derivation of these tables is done using input-cutput
procedures.
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Transactions Matrix

There are twenty economic sectors within the economy of the region. Each sector
is listed above with a definition in Table 4.1-15. These sectors include hivestock
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, paming, and recreation, health, local
government, and households. The economic activity of these twenty sectors is accounted
for in a transactions matrix,

A fransactions matrix 15 & double enfry accounting system. All transactions that a
economic sector has within the economy are accounted for in the transactions matrix.
There is an individual row and column for each sector in the matrix. Row entries
represent output and mnclude sales, other final demand, and exports by a sector. Other
final demand are capital formation, inventory accumulation, state government purchases,
and federal government purchases. Column entries, on the other hand, represent input
and include purchases, other final payments, and imports by a sector, Other final
payments are depreciation, ¢xpenditures fo state government, and expenditures to federal
government. The accounting 1dentity of the maitrix requires that for any sector the row
total must equal the colutn total.

The transactions matrix for the region is shown in Table 4.3-1. Direction of
entries for the matrix is across the row for output and down the column for input. The
titles of the economic sectors are listed across the top and down the left side. Sectors
across the top are purchasing sectors and sectors down the side are selling sectors.

The transactions matrix has four quadrants. These are outlined within the matrix
in the following mamner, In the top left corner of the matrix is Quadrant I, Quadrant I
contains purchases and sales by sector. This quadrant is closed to the local government
and households sectors i the matrix, Quadrant IT is in the top right comer of the matrix
and contains other final demand and exports by sector. In the betiom left corner of the
matrix 15 Quadrant OI. Quadrant [H contains other final payments and imports by sector.
Quadrant [V is in the bottom right comer of the matrix and contains transactions not
directly linked to the other quadramts, Row totals of the sectors are on the right side and
column totals of the sectors are across the bottom.

In matrix algebra notation, all entries m the fransactions matrix are denoted as
Xij's. Where x is the value of the intersector transaction for row secter i and column
sector j. All entries include sales, other final demand, exports, purchases, other final
payments, and imports. Row totals are denoted as Xj's. Where X is the total value of
output for row sector i. Column totals are denoted as Xj's. Where X is the total value of
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input for column sector j. Again the accounting identity requires that row sector output
must be equal to column sector input or if i = j then, X; = X;.

The transactions matrix is represented by the T matrix presented below.

T= x11 + xjp + : + Xjp = X1 (4.3-1)
X2 t oxpp v .+ Xp = X3
¥ X1 +t Xp2 + . *  Xpn = i‘:n

The dumensions of the T matrix include Quadrants [, T, IIT and IV,

Three assumptions are imposed on the transactions matrix, The first assumption is
that individual businesses whick make-up the economy can be grouped together into
economic sectors. The reascning here is that businesses in a given secter will be affected
similarly by a given change. The second assumption is that all businesses in a given
sector produce homogeneous preducts and services, The third assumption is that
purchases of products and services by businesses in a sector from businesses in other
sectors represent lincar production functions. This Iast assumption is the assumpton of
fixed proportionality.

The transactions matrix for the region is based on the transagtions matrix for
Washoe county. The reason for this is because Washoe county makes-up 80% of the
population base and 85% of the economic aetivity in the region,

The transactions matrix was derived in three steps. First, a transactions matrix for
Washoe county was developed using IMPLAN. Second, the matrix was balanced to the
putput control totals mentioned above using a modified RAS technique. Third, the
production functions were verified from a survey of businesses in selected sectors within
the region. Particular attention was given to the hotel, gaming, and recreation sector
since this sector is a large sector within the region.
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Table 4 3-1. Transactions Matrix for the Region.
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Table 4.3-1. Transactions Matrix (continue).

0 1 1 13 13 15 15 17 1] 1% n
pcficiorsg Tramageartation: Uiititiex: Trede Eamg, Fuibire, Sanvices Hohids, ende Locad Bostakis
Corrampioutions. - aed d
Lodgeg Real Evi Recreatecn.

H E 1 1 ¥ ] ¥ ] ¥ H i
] 1 D3 L] i ] a -} L | 00 ] 1} 1] 24 e
b} 80, 342 L] <] -] 1] L] L1 a o i ] 81311
L] HLO0 1 1] L1} ] L] a L] 1} 1] 151,231
L -] -} o 1] ] 1 1] |+ ] a o LLLL
3 7,0 1} i ] & 1] 1] 1L : ] ] ] L |
& 0,209 [T h ] T1, 000 It Doix 4 5009 55 73, 0 -] a4 L Mg kL]
1 LI 006 b ] o i} -] q a t L] L]
1 LSNL00T 1] 1H.000 -] 1} L] | o0l ] . - o 100
Ly 11.85.5n [LELLY, 18107594 BOELITE 150000 1,206, 305 I 0LS 132008 [ ZLEAL] AL R KM TrAELN4
] 163,934,133 5356008 A H O L 586002 Aol [ W16 - T4, M, 3D A Dl 11,656,004 A0 b M6 20
11 W M0 ML £10014 1290 paE. A 1L403.99 77,5, e 9.391.0M b e AT 13T T
12 T34 000 e ] 45005 %, b0: AL 1 ATL I 11,1359 12,480 051 LS, 00 L i L 1FF RS0 1350M, NS
B ] [TE A1 TT10M A9.003 13,82.070 1,531 w00 LA LR 11.XM.007 1179230 145187 43 it 0L
" qQ R irdiiry pr. A0 [TTLEL IB] ] 10,1 15999 155790l -] 1] L] e, 521940
[} TR et [l yslit]] LS il ] TT162. 0 M p 1. rh 1o %0a 5l L ALFMONT Lt ng| M0 IiT T 493,595 I
14 Ny e 34, 113,005 3734004 MI1¥An 5314003 oL TIN5 LM 1M TR0 pr ke b Rl EM 5, Tl
17 ] a ] '} q o ¥ FITLMI ] L] 199 301,504
i 115,900 L] | ] '} B T Lm0 AT5008 31 50083 [E el ] Lomrls. ]
1 17081 3,413,000 AEET0E WL 0 LI ILIHFM B350 32T, 000 AN TS abd 08 1M, TR
o 59 51 IS A T 3 LM IH L 140,558 -, 1AL ETENST ATIAE2, TS AL P bRl 361,331 481 S AR 2
19397337} #9813, 16T I HAESH Jad RN 5, 1470 MLELYI4 I 050 6T 532 [T 13,240,144 Pk ] LA 5T S
ST N2 SO0 1L ILE 3R 15 AN b I 12 100511,207 Eilek, T 1004 b LT TR T5E o 1355 M IEESTLASS 1 WHLATY FF

1060431 312 THIHEA AIOTAEO0E 1 AXINAS TS IMNEWT LWL LR LML FuIN L, WAITTETI & TR O



CET

. Transactions Matrix (continue}.
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Direct Requirements

Direct requirements are the fixed combinations of inputs required for production
of outputs, The fixed combinations of inputs represent linear production functions,

Direct requirements are shown in Table 4.3-2. These requirements are derived by
dividing the column entries in Quadrant I and II of the T matrix by their respective
column totals,

Direct requirements show the dellar amount of purchases made from a row sector
by a column sector in order for that column sector to produce one dollar of output. These
requirements are also known as technical coefficients of production or simply technical
coefficients.

In matrix algebra notation, the direct requirements are denoted as ajj’s. Where ais
the doilar amount of purchases made from row sector i by column sector j in order for
column sector j to produce one dollar of output. These are calculated by dividing the Xij’s
by the Xj's of the T matrix. Where xj; is the transactions value for the row sector i and
column sector j and Xj is the total for column j.

The direct requirernents are represented by the A matrix presented below.

A= ar ar2 , ain 4.3-2)
+ a1 a2 . a2n
= 1.0 1.0 . 1.0

The dimensicns of the A matrix include both Quadrants I and IIT.
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Table 4.3-2, Direct Requirements.
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Table 4.3-2. Direct Requirements {continue).
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Final Demand Requirements

Final demand requirements measure the change in total economic activity from &
change i final demand. Final demand includes capital formation, inventory
accumulation, state government purchases, federal government purchases, and exports,

A identity matrix and a [ - A matrix are necessary to calculate the final demand
requirements.

The identity matrix is shown in Table 4.3-3. The identity matrix has one’s placed
along the main diagonal and zero's placed in other locations.

In matrix algebra notation, the identity matrix is represented by the I matrix
presented below.

[= 1.0 0.0 . 0.0 (4.3-3)
0.0 1.0 . 0.0
0.0 0.0 : 10

The dimensions of the I matrix include only Quadrant I.

The I — A matnix is shown in Table 4.3-4. This matrix is derived by subtracting
the direct requirements matrix from the identity matrix.

In matrix algebra notation, the [ — A matrix is presented below.

I-A= (1.0-arp) -ajp2 : —ajy {4.34)
~a2] (1.0-az) . — a2,
—an] - an? . (1.0 —anpy)

The dimensions of the I — A matrix include only Quadrant I.
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Final demand requirements are shown in Table 4.3-5. These requirements are
derived by taking the inverse of the I — A matrix,

Final demand requirements show the dollar aznount of change in economic activity
of the row sector from a one dollar change in final demand of the column sector. The
column totals are the final demand total requirements that show the totsl dollar amount of
change in economic activity of all row sectors combined from a one dollar change in final
demand of the ¢olurnn sector.

[n matrix algebra notation, the final demand requirements are denoted by bij's.
Where b is the dollar amount of change in ¢conomic activity of row sector i from a one
dollar change in final demand of column sector j. The Cy's are the final demand total

requirements for columm sector j.

The final demand requirements are represented by the B matrix presented below.

B= big 3] ) bin {4.3-5)
+  byp b22 : ban
+ b bp2 . ban
= By By : Bn

The dimensions of the B matrix include only Quadrant [.

The final demand total requirements are the same as the final demand multipliers.
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Table 4.3-3. Identity Matrix.
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Table 4.3-3. Identity Matrix {continue).
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Table 4.34. 1- A Matrix.
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Table 4.3-4. 1- A Matrix {continue).
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Table 4.3-5. Final Demand Requirements.
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Table 4.3-5, Final Demand Requirements (continue).
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Cutput Requirements

Output requirements measure the change in total economic activity from a change
in output.

Qutput requirements are shown in Table 4.3-6. These requirements are derived by
taking the final demand requirements in the B matrix and dividing them by their
respective intersectoral final demand requirements. The intersectoral final demand
requirements are the final demand requirements along the main diagonal in the B matrix.
In so doing, the output requirements along the main diagonal become one's,

Output requirements show the dollar amount of change in economic activity of the
row sector from a one dellar change in cutput of the column sector. The column totals
are the output total requirements that show the total dollar amount of change in economic
activity of all row sectors from a one dollar change in output of the column sector,

In matrix algebra notation, the output requirements are denoted by Cjj's. Where ¢
is the dollar amount of change in economic activity of row sector i from a one dollar
change in output of column sector j. The Cy's are the cutput total requirements for
column sector j.

The output requirements are represented by the C matrix presented below.

C= €11 c12 : ¢ln (4.3-6)
+ ¢21 €22 ' ©2n
+ Cnl ‘n2 . Snn
= Ci Ca : Ca

The dimensions of the B matrix include only Quadrant 1.

The output total requirements are the same as the output multiphiers.
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Table 4.3-6. Output Requirements.
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Table 4.3-6. Cutput Requirements (continue),
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Employment Requirements

Employment requiremnents measure the change in employment from a change in
ontput. Employment is the number of jobs.

Employment requirements are the output response coefficients for employment.
These requirements show the number of jobs required to produce one dollar of cutput in a
given sector.

The employment requirements are shown in Table 4.3-7. These are taken from
Table 4.2-71 as the output response coefficients for employment. They are placed along
the main diagonal of the matrix. Zero's are placed in other locations of the matrix.

In matrix algebra notation, the employment requirements are denoted by djj’s.
Where d is the number of jobs requm:d to produce one dollar of cutput in row sectﬂr i
and column sector j, being that i = j. Column totals are denoted by Dy's.

The employment requirements matrix is represented by the D matrix presented
below.

D= dig 0.0 . 0.0 (4.3-7)
+ 0.0 d22 . 0.0
+ 6.0 0.0 dnn
= D1 Do . Dy

The dimensions of the D matrix nclude only Quadrant [

The employment requirements are not the same as employment multipliers.
Employment multipliers instead measure the total change in the number of jobs from 2
single job change in a given sector,

A total employment requirements matrix is necessary to calenlate the employment
multipliers.

Total employment requirements are shown in Table 4.3-8. These requirements are
derived by multiplying the employment requirements matnx by the final demand
requirements matrix.
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Total employment requirements show the total number of jobs in row sector | and
column sector j ¢created by employment.

In matrix algebra notation, the total employment requirements are denoted by eij's.
Where ¢ is the total number of jobs in row sector i and column sector j. Celumn totals
are denoted by Ej's.

The total employment requirements are represented by the E matrix presented
below,

E= €11 e12 : €ln (4.3-8)
+  e2] €22 : €2n
+ nl en2 : Cnn
= K Ea : Ep

The dimensicns of the E matrix include only Quadrant I.

Employment multipliers are calculated by dividing the column totals of the total
employment requirements matrix by the column totals of the employment requircments
matrix.

Employment multipliers show the total change in the number of jobs of all row
sectors from a single job change in the column sector.,
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Table 4.3-7. Employment Requirements.
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Table 4.3-7. Empicyment Requirements (conhinue).
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Table 4.3-8. Totsl Employment Requirements.
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Table 4.3-8. Total Employment Requirements {continue).
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Income Requirements

Income requirements measure the change in income from a change in output.

Income requirements are the output response coefficients for income. These
requirements show the income required to produce one dollar of output in a given sector.

The income requirements are shown in Table 4.3-9. These are taken from Table
4.2-71 as the output response coefficients for employment. They are placed along the
main diagonal of the matrix, Zero's are placed in other locations of the matrix.

In matrix algebra notation, the income requirements are denoted by fij's. Where
is the income required to produce one dollar of sutput in row sector i and column sector j,
being that i =j. Column totals are denoted by Fj's.

The income requirements matrix is represented by the F matrix presented below.

F= 11 0.0 . 0.0 (4.3-9)
+ 00 £ : 0.0
+ 00 0.0 : fun

The dimensions of the F matrix include only Quadrant L.

The income requirements are not the same as income multipliers. Income
multipliers instead measure the total dollar amount of change in incomne from & one dollar
change in Income in a given sector.

A fotal income requirements matrix is necessary to calculate the income
multipliers.

Total income requirements are shown in Table 4.3-10. These requirements are
derived by multiplying the income requirements matrix by the final demand requirements
matrix.

Total income requirements show the total dollar amount of income in row sector i
and column sector § created by income,
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In matrix algebra notation, the total income requirements are denoted by gij's.
Where g is the total dollar amount of income in row sector 1 and column sector j. Column
totals are denoted by Gj‘&

The total income requirements are represented by the G matrix presented below.

G = 811 812 : 8ln {4.3-10)
+ 821 £22 : 82n
+  gnl En2 . £nn
= G Go : Gy

The dimensions of the G matrix include only Quadrant 1.

Income multipliers are calculated by dividing the column totals of the total income
requirements matrix by the column totals of the income requirements matrix,

Income multipliers show the total dollar amount of change in income of all row
sectors from & one dollar change in ingome of a ¢columnn sector,
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Table 4.3-9. Income Requirements.
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Table 4 3-9. Income Requirements {continue}.
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Table 4.3-10. Tetal Income Requirements.
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Table 4.3-10. Total Income Reguirements {continue).
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Mulfipliers

Multipliers for final demand, output, employment, and income are shown iz Table
4.3-11.

Final demand multipliers show the total dollar amount of change In total economic
activity from a one dollar change in final demand of a given sector.

Output multipliers show the total dollar amount of change in total economic
activity from a one dollar change in output of a given sector.

Employment muitipliers show the total change in the number of jobs from a single
Jjob change of a given sactor.

Income multipliers show the total dollar amount of change in income from a one
dollar change in income of & given sector.
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Table 4.3-11. Multipliers.
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5. Model Application

Two applications are performed by the regional economic impact model, The first
application is the estimation of the economic impacts for alternative reservoir storage
levels, The second application is the estimation of the economic impacts for reallocations
of water. These two applications are performed with the aid of a computer program,
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3.1. Estimation of the Economic Impacts for Alternative Reservoir Storage Levels

Estimation of the economic impacts for alternative reservoir storage levels at
Prosser, Stampede, and Boca Reservoirs is done by integrating the recreation model
component with the input-output model component. A direct economic impact is
calculated first using the recreation model component. Then second, the total economic
impact is calculated using the input-output model component. Third, the response
economic impact is also calculated using the input-cutput model component.
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Direct Economic Impact

The direct ¢conomic impact is the expenditures that camping and day use visitors
at Prosser, Stampede, and Boca Reservoirs make in the regional economy during the year.
Expenditures are on licenses, camping fees, hotel or motel, restaurant, groceries,
equipment and supplies, rental, fuel, and other items.

Estimation of the direct economic impact is done through the following process.
Using the recreation model component, the end of the month reservoir storage levels at
Prosser, Stampede, and Boca Reservoirs is the input data. In turn, annual number of
camping and day use visitors, annuzl camping and day use visitor expenditures, and
annual camping and day use visitor expenditures by category are calculated for each of
the reservoirs. The total expenditures by category for all the reservoirs are then placed
into economic sectors to become the direct economic impact, Underlying details of the
recreation model compenent and equations used to calculate annual visitors, annual
visitor experditures, and annual visitor expenditures by category are giver in Chapter 3.

End of the Month Reservoir Storage Levels

End of the month reserveir storage levels at Prosser, Stampede, and Boca
Reservolrs are provided in Table 5.1-1.

End of the month reservoir storage levels for Prosser, Stampede, and Boca
Reservoirs are given for Apnl through October and Other Months. 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.

End of the month reservoir storage levels for Prosser, Stampede, and Boca
Reservoirs also have 2 set range of storage level. Reservoir storage levels at Prosser
Reservoir can only range between 11,000 acre-feet and 29,840 acre-feet. Reservoir
storage levels at Stampede Reserveir can only range between 80,000 acre-feet and
226,000 acre-feet. Reservoir storage levels at Boca Reservoir can only range between
less than 22,000 acre-feet to 41,100 acre-feet,

Annual Number of Camping and Day Use Visitors

Annual number of camping and day use wisiters by month by reservoir are
provided in Table 5.1-2.



Annual Camping and Day Use Visitor Expenditures

Annual camping and day use visitor expenditures by month by reservoir are
provided in Table 5.1-3.

Annual Camping and Day Use Visiter Expenditures by Category

Annual camping and day use visitor expenditures by category by reservoir are
provided in Table 5.1-4.

Direct Economic Impact

The direct economic impact by economic sector is provided in Table 5.1-5. The
total expenditures by category for the reservoirs are placed into economic sectors. The
direct impact 15 presented as total direct expenditures.

There are twenty economic sectors within the regional economy. These sectors
include livestock production, dairy production, alfalfa hay pmducnon, other hay
production, barley production, agricultural services, gold mining, other mining,
construction, manufacturing, transportation and communications, wtilities, trade, eating,
drinking, and lodging, finance, insurance, and real estate, services, hotels, gaming, and
recreation, health, local government, and households, In addition to these sectors, there is
also other final payments and imports.

The trade sector accounts for expenditure categories of groceries, equipment and
supplies, fuel, and other. The eating, drinking, and lodging sector accounts for the
expenditure categories of hotel or motel, restaurant, and rental. Other final payments
account for expenditure categories of camping fees and license fees.

The total direct expenditures are trade, eating, drinking, and lodging sector
expenditures, other final payments, and imports. Other final payments and imports are
leakage's out of the regional economy. Other final payments are expenditures to the
federal and state government. [mports make-up the balance of the marginalized trade
sector expenditures. The trade sector expenditures are marginalized to 25% to reflect that
only the mark-up value on goods sold remains ir the regional economy.
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Table 5.1-1. End of the Meath Reservoir Storage Levels.
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Table 5.1-2. Annual Number of Camping and Day Use Visitors by Month by Reservoir.
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Table 5.1-3. Annual Camping and Day Use Visitor Expenditures by Month by Reservoir.
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Table 5.1-4. Annual Camping and Day Use Visitor Expenditures by Category by Reservoir.
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Table 5.1-5. Direct Economic Impact by Econgmic Sector.
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Total Economic Impact

The total economic impact is the total amount of economic activity in terms of
output generated from the direct economic impact,

The total economic impact includes the direct economic impact plus indirect and
induced economic impacts. The direct economic impact is the expenditures accounted
for in the trade, and, eating, drinking, and lodging sectors, The indirect economic impact
15 the additional impact that occurs due to linkages that the trade, and, eating, drinking,
and lodging sectors have with zach other and with the other economic sectors in the
regional economy, except for local government and households sectors. The induced
economic impact is the additional impact that occurs due to linkages that the trade, and,
eating, drinking, and lodging sectors have with the local government and households
sectors.

Estimation of the total economic impact is done through the following process.
The direct economic impact by economic sector is the input data. In turn, using the
input-output medel component, the direct economic impact by economic sector is post-
multiplied by the output requirements to become the total economic impact. Underlying
details of the input-cutput mode! component and output requirements are given in
Chapter 4.

Total Economic Impact

The total economic mmpact by economic sector 15 provided in Table 5.1-6. The
total economic impact Is presented as total output and adjusted output. The adjusted
output is net of agriculture production and mining sectors. The reason for this is because
the agriculture production and mining sectors have a fixed resource base.
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Table 5.1-6. Total Economic lmpact by Economic Sector.
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Response Economic Impact

The response economic impact includes the employment response, income
response, population response, housing response, agriculture water use response,
commercial water use response, and residential water use response to the total economic
impact.

Estimation of the response economic impact is done through the following
process. The total economic impact by economic sector is the input data. In turn, using
the input-output model component, the total economic impact by economic sector is
multiplied by the cutput response coefficients by economic sector to become the response
economic impact. Output response coefficients are given for employment, income,
population, housing, agriculture water use, commercial water use, and residential water
use. Underlying details of the input-output model component and output response
coefficients are given in Chapter 4.

Employment Response

Employment response by economic sector is provided in Table 5.1-7.
Employment is measured as jobs.

Income Response

Income response by economic sector is provided in Tabie 5.1-8. Income is
measured in dollars.

Population Response

Population response by economic sector is provided in Table 5.1-9. Population is
measured as all persons. :

Housing Response

Housing response by economic sector is provided in Table 5.1-10. Housing is
measured as dwellings.
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Agriculture Water Use Response

Agriculture water use response by economic sector is provided in Table 5.1-11.
Agriculture water use is measured in acre-feet.

Commercial Water Use Response

Commercial water use response by economic sector is provided in Table 5.1-12.
Commercial water use is measured in acre-feet and in gallons.

Residential Water Use Response

Residential water use response by economic sector is provided in Table 5.1-13,
Residential water use is measured in acre-feet and in gallons.
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Table 5.1.7. Employment Response by Econemic Sector.
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Table 5.1-8. Income Response by Economic Sector.
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Table 5.1-9. Population Response by Economic Sector.
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Table 5.1-10. Housing Response by Economic Sector.
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Table 5.1-11. Agriculture Water Use Response by Economic Sector.
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Table 5.1-12. Commercial Water Use Response by Economic Sector,
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Table 5.1-13. Residential Water Use Response by Economic Sector.
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Summary

A summary is provided in Table 5.1-14, This summary includes average end of
the month Teservoir storage for the reservoirs, camping and day use wisitors for the
reserveirs, direct economic impact, total economic impact, employment response, income
response, population response, housing response, agriculture water use response,
commercial water use response, residential water use respomse, and a recreation

expenditure multiplier,
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Table 5.1-14. Summeary.
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5.2. Estimation of the Economic Impacts for Reallacations of Water

Estimation of the economic impacts for reallocations of water is done entirely with
the input-output model component. Reallocations of water include an agniculture water
transfer and a commercial water transfer. A direct economic impact, a total economic
impact, and a response economic impact are calculated separately for each water transfer
using the input-output model component.
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Direct Economic Impact

The direct economic impact for an agriculture water transfer and for a commereial
water transfer is output,

Estimation of the direct economic impact 1s done through the following process.
Using the mnput-output model component, the water transfer amount for an agniculture
water transfer and for a commercial water transfer is the input data. In turn, the water
transfer amount is multiplied by water transfer coefficients for agriculture water use and
for commercial water use. Water transfer coefficients distribute the water transfer
amount by economic sector in the regional economy, The water transfer amount by
economic sector for a agriculture water transfer and for a commercial water transfer is
then divided by output response coefficients by economic sector for agriculture water use
and for commercial water use t¢ become the direct economic impact. Underlying details
of the input-output model component and output respense coefficients are given in
Chapter 4,

Water Transfer

The water transfer amount for an agriculture water transfer and for a commercial
water transfer is provided in Table 5.2-1. The water transfer amount is measured in acre-
feet.

Water transfer coefficients for agriculture water use and for commercial water use
are provided in Table 5.2-2. These coefficients reflect a water transfer pattem by
economic sector in the regional economy.

There are twenty economic sectors within the regional economy. These seciors
include 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 househelds.

The water transfer amount by economic sector for an agriculture water transfer and
for 2 commercial water transfer is provided in Table 5.2-3. An agriculture water transfer
affects the hivestock production sector. A commercial water transfer affects the
manufacturing, and, hotels, gaming, and recreation sectors.
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Direct Economic Impact
The direct economic impact by economic sector for an agriculture water transfer

and for a commercial water transfer is provided in Table 5.2-4. Again, the direct
economic impact 15 output,
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Table 5.2-1. Water Transfer Amoant.
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Table 5.2-2. Water Transfer Coefficients by Economic Sector.
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Table 5.2-3. Water Transfer Amount by Economic Sector.
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Table 5.2-4. Direct Economic limpact by Economic Sector.
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Total Economic Impact

The total economic impact for an agriculture water transfer and for a commercial
water transfer is the total amount of economic activity in terms of output generated from
the direct economic impact.

The total economic impact includes the direct economic impact plus indirect and
induced econemic impacts. The direct economic impact is the output accounted for in the
livestock production sector for an agriculture water transfer and in the manufacturing,
and, hotel, gaming, and recreation sectors for a commercial water transfer. The indirect
economic impact is the additional impact that occurs due to linkages that the livestock
production sector and manufacturing, hotels, gaming, and recreation sectors have with
¢ach other and with the other economic sectors in the regional economy, except for local
government and households sectors. The induced economic impact is the additional
impact that occurs due to linkages that the livestock production sector and manufacturing,
hotels, gaming, and recreation sectors have with the local government and households
sectors.

Estimation of the total economic impact is done through the following process.
The direct economic impact by economic sector for an agriculture water transfer and for a
commercial water transfer 15 the input data. In tum, using the input-output model
component, the direct economic impact by economic sector is post-multiplied by the
cutput requirements to become the total economic impact. Underlying details of the
nput-cutput model component and output requirements are given in Chapter 4.

Total Economie Impact

The totsl economic impact by economic sector for an agriculture water transfer
and for a commercial water transfer i1s provided in Table 5.2-5. The total economic
impact 15 presented as total cutput and adjusted ocutput. The adjusted output for the
agriculture water transfer is net of the mining sectors. The adjusted output for a
comumercial water transfer is net of the agriculture production and miming sectors. The
reason for this is because the agriculture production and mining sectors have z fixed
resource base.
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Table 5.2-5. Total Economic Impact by Ecenomic Sector.
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Response Economic Impact

The response economic impact for an agriculture water transfer and for a
commercial water transfer includes the employment response, income response,
population response, housing response, agriculture water use respense, commercial water
use response, and residential water use response to the total economic impact,

Estimation of the response economic impact is done through the following
process. The total economic impact by economic sector for an agriculfure water transfer
and for a commercial water transfer is the input data. In turn, using the input-output
model component, the total economic impact by economic sector is multiplied by the
output response coefficients by economic sector to become the response economic
impact. Output response coefficients are given for employment, income, population,
housing, agriculture water use, commercial water use, and residential water use.
Underlying details of the input-output model component and cutput response coefficients
are given in Chapter 4,

Employment Response

Employment response by economic sector for an agriculture water transfer and for
a commercial water transfer is provided in Table 5.2-6. Employment is measured as jobs.

Income Response

Income response by economic sector for an agriculture water transfer and for a
cornmercial water transfer is provided in Table 5.2-7, Income is measured in dollars.

Population Response

Population response by economic sector for an agriculture water transfer and for a
commercial water transfer is provided in Table 5.2-8. Population is measured as all
persons.

Housing Response

Housing response by economic sector for an agriculture water transfer and for a
commercial water transfer 1s provided in Table 5.2-9. Housing is measured as dwellings.
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Agriculture Water Use Response

Agriculture water use response by economic sector for an agriculture water
transfer and for a commercial water transfer is provided in Table 5.2-10. Agriculture
water use is measured in acre-feet,

Commercial Water Use Response

Commercial water use response by economic sector for an agriculture water
transfer and for a commercial water transfer is provided in Teble 5.2-11, Commercial
water use is measured in acre-feet and in gallons,
Residential Water Use Response

Residential water use response by economic sector for an agriculture water

transfer and a commercial water transfer is provided in Table 5.2-12. Residential water
use is measured in acre-feet and in gallons.
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Table 5.2-6. Employment Response by Economic Sector.
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Table 5.2-7. Income Response by Econcomic Sector.
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Table 5.2-8. Population Response by Economic Sector.
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Table 5.2-9. Heusing Response by Economic Sector.
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Table 5.2-10, Agriculture Water Use Response by Economic Sector.
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Table 5.2-11. Commercial Water Use Response by Economic Sector.
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Table 5,2-12. Residential Water Use Response by Economic Sector.
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Summary

A summary for an agriculture water transfer and for a commercial water transfer is
provided in Table 5.2-13. This summary includes water transfer amount, direct economic
impact, total economic impact, employment response, income response, population
response, housing response, agriculture water use responmse, commercial water use
response, residential water use response, combined water use, and a water transfer
multiplier,
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Table 5.2-13. Summary.
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6. Conclusion

The Truckee River Basin regional economic impact model has been developed
following regional economic modeling procedures. An overview of this medel, with
respect to, model components, model applications, and model iImprovements, 15 presented
here. Madel components include z recreation model component and an mput-cutput
model component. Model applications include estimation of economic impacts for
alternative reservoir storage levels and estimation of economic impacts for reallocations
of water. Model improvements include supplement work to improve the recreation model
component and model application for the estimation of the economic impacts for
alternative reservoir storage levels. A description of the model components is given fo
describe tasks and model elements. This is followed by an explanation of the model
applications to explain separate actions. A presentation of the model improvements is
also given to introduce supplement work.,
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6.1. Descnption of the Model Components

The regional economic impact model has two model components. The first
cornponent is a recreation model component and the second component is an input-output
made] component.

Recreation Maodel Component

The recreation model component estimates the annual number of camping and day
use visitors and the annual camping and day use visitor expendifures relative to the end of
the month reservoir storage levels for each reservoir. Tasks performed to develop this
component were survey of the visitation, estimation of the expenditure function, and
formulation of the model equations. Model elements include end of the month reservoir
storage Ievels, visitation and end of the month reservoir storage level relationships, annual
patterns of visitation, annual number of camping and day use visitors, and annual
camping and day use visitor expenditures, A summary of each task and model element 15
given below.

Survey of the Visitation

Surveys of the visitation and recreation use at river, lake, and reservoir sites on the
Truckee River were done during August of 1993 and again during June, July, and August
of 1994. These surveys were followed by separate surveys of the second-home owners
and vacation-home renters in the Truckee area done dunng February of 1995. The
purpose of the surveys were to, first, obtain and 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 relationship to the water Ievel at the sites. The surveys of the visitation
and recreation use involved personal interviews of both camping and day use visitors
along the Upper Truckee River, at Donner Lake, 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. The surveys of the second-home
owners and vacation-home renters involved mail-out questionnaires. The second-home
owners and vacation-hotne renters were considered to be day use visitors at Donner Lake.
There were a total of 506 respendents that participated in the surveys. Of the fotal
respondents, 443 respondents participated in the surveys of the visitation and recreation
use, and 63 respondents participated in the surveys of the second-home owners and
vacation-home renters.
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Estimation of the Expenditure Function

An expenditure function was estimated with data taken from the survey of the
visitation. This expenditure function calculates the expenditures of camping and day use
visitors per group per day by site. The sites, again, include Upper Truckee River, Donner
Lake, Prosser Reservoir, Stampede Reservoir, Boca Reservorr, Lower Truckee River, and
Pyramid Lake. This expenditure function was specified in a semi-logarithmic form and
then estimated using a2 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.

Formulation of Model Equations

Model equations were formulated to calculate the annual number of camping and
day use visitors at the reservoirs and the annual camping and day use visitor expenditures
in the local economy relative to end of the month reservoir storage levels at Donner Lake,
Prosser Reservoir, Stampede Reserveir, and Boca Reservoir. For each of these sites, the
model equations calculate the annual number of camping and day use visitors by use of
end of the month reserveir storage levels, visitation and end of the month reservoir
storage level relatonships, annual patterns of wisitation, annual numbers of camping
visitors, and ratios of day use visitors to camping visitors variables. The model equations
calculate the annual camping and day use visitor expenditures by use of camping visitor
expenditures and day use visitor expenditures variables. Data for these vanables were
taken from either the survey of the visitation, estimation of the expenditure function, or
additional sources, Data taken from additional sources included the end of the month
storage levels for each reservoir and number of camping visitors to the campgrounds at
each reservoir.

End of the Month Reservorr Storage Levels

End of the month reserveir storage levels at Donner Lake, Prosser Reservoir,
Stampede Reservoir, and Beca Reservoir serve as input data into the recreation model.
The recreation model takes end of the month reservoir storage Ievels for April through
October and the average reservoir storage level for November through March. End of the
month reservoir storage levels range from a maximum of 9,660 acre-feet to 5,796 acre-
feet at Donner Lake, from a maximum of 29,840 acre-feet to O acre-feet or drained at
Prosser Reservoir, from a maximum of 226,500 acre-feet to ¢ acre-feet or drained at
Stampede Reservoir, and from 2 maximum of 40,780 acre-feet to O acre-feet or drained at
Boca Reservoir. End of the month reservolr storage levels for 1993 were provided by the
Bureau of Reclamation,
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Visitation and End of the Month Reservoir Storage Level Relationships

Visitation and end of the month reservoir storage level relationships show the
expected percentage of visitation at an end of the month reservoir storage level for
Donner Lake, Prosser Reservoir, Stampede Reservoir, and Boca Reservoir. Visitation at
Donner Lake and Boca Reservoir increases gradually as increases in storage levels accur.
For Donner Lzke, the wisitation at a 6,000 acre-foot storage level is 83%. Visitation
increases gradually to 100% as the storage levels reach the maximum of 9,660 acre-feet.
For Boca Reservoir, the visitation for a drained reservoir is 5%. Visitation increases
gradually from 5% to 100% as storage levels reach the maximum of 40,780 acre-feet.
Visitation at Prosser Reservoir and Stampede Reservoir increases stepwise then gradually
as increases in storage levels occur. For Prosser Reservoir, the visitation at 2 6,000 acre-
foot storage level s 15%. Visitation increases sharply to 70% as storage levels reach
9,000 acre-feet. Visitation increases gradually to 100% as storage levels reach the
maximum or 29,840 acre-feet. For Stampede Reservoir, the visitation at a 46,000 acre-
foot storage level is 20%. Visitation increases sharply to 60% as storage levels reach
69,000 acre-feet. Visitation increases not as sharply to 80% as storapge levels reach
115,000 acre-feet. Visitation increases gradually to 100% as storage levels reach the
maximum or 226,000 acre-feet. Definite visitation thresholds occur at different reservoir
storage levels at Prosser and Stampede Reservoirs.

Annual Patterns of Visitation

Annual patterns of visitation show the distribution of visitation that occurs
throughout the year at Donner Lake, Prosser Reservolr, Stampede Reserveir, and Boca
Reservoir. The patterns of visitation for Donner Lake, Prosser Reservoir, and Stampede
Reserveir are concave bell-shaped curves with the peak visitation in June, July, and
Angust, For 100% visitation at Donner Lake, 5% occurs in April, 9% occurs in May,
17% oceurs in June, 25% occurs in July, 24% occurs in August, 11% occurs in
September, 4% occurs in October, and 5% occurs in November through March, For
100% wisitation at Prosser Reservoir, 5% occurs in April, 10% occurs in May, 13%
occurs in June, 24% occurs in July, 22% occurs in August, 12% occurs in September, 7%
occurs in October, and 2% occurs in November through March, For 100% visitation at
Stampede Reservoir, 5% occurs in April, 10% occurs in May, 22% occurs in Juneg, 2[%
oceurs in July, 25% occurs in August, 11% occurs in September, 5% occurs in October,
and 1% occurs in November through March. The pattemn of visitation for Boca Reservoir
is a concave semi-circle-shaped curve with the peak visitation In August. For 100%
visitation at Boca Reservoir, 6% occurs in Apnl, 14% occurs in May, 18% occurs in
June, 19% occurs in July, 20% occurs in August, 13% occurs in September, 7% oc¢curs in
QOctober, and 3% occurs in November throngh March, Similar, for each of these sites, the
visitation starts in Aprl, reaches & peak m either July or August and drops-off in
September and Qctober.
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Annual Number of Camping and Day Use Visitors

The annual number of camping and day use visitors was calibrated to the annual
number of camping for 1993. The California Department of Parks and Recreation and
the Forest Service provided the annual number of camping visitors by campground at
Donner Lake, Prosser Reservoir, Stampede Reservoir, and Boca Reservoir.  For Donner
Lake, Donner State Park had 195,099 camping visitors. For Prosser Reservoir, Lakeside,
Prosser Family, Prosser Ranch, and Annie McCloud campgrounds had 37,816 camping
visitors. For Stampede Reservoir, Davis Creek, Emigrant, and Logger campgrounds had
237,841 camping visitors. For Boca Reservoir, Boca, Boca Rest, Boca Spring, and
Boyingten Mill campgrounds had 65,813 camping wvisitors, The annual number of day
use visitors were estimated with ratios of day use visitors to camping visitors at Donner
Lake, Prosser Reservoir, Stampede Reservoir, and Boca Reservoir. Except for Donner
Lake, the ratios were developed from data taken from the survey of the visitation. The
Donner Lake ratio was developed from data provided by the Califormia Departinent of
Parks and Recreation. For Donner Lake, the ratio is 71 for 138,246 day use visitors. For
Prosser Reservoir, the ratio is .38 for 14,384 day use visitors. For Stampede Reservoir,
the ratio 15 .20 for 46,674 day use visitors, For Boca Reservoir, the ratio 15 1.26 for
22,941 day use visifors. Donner Lake, Prosser Reservoir and Stampede Reservoir had
fewer day use visitors than camping visitors, where as, Boca Reservoir had more day use
visitors than camping visitors. The annual number of camping visitors and day use
visitors deviate from the 1993 number under alternative end of the month reservoir
storage levels.

Anmual Camping and Day Use Visitor Expenditures

Camping and day use visitor expenditures for Donner Lake, Prosser Reservoir,
Stampede Reservoir, and Boca Reservoir were taken from the estimation of the
expenditure function, The expenditures were calculated as the group expenditure per
day. For Donner Lake, the camping visitor group expenditure per day is $36.97 and the
day use visitor group expenditure is $52.00. For Prosser Reservoir, the camping visitor
group expenditure per day is $27.90 and the day use visitor group expenditure is $34.07.
For Stampede Reservoir, the camping visitor group expenditure per day is $39.61 and the
day use visitor group expenditure is $52.78. For Boca Reserveir, the camping visitor
group expenditure per day is $34.40 and the day use visitor group expenditure is $48.85.
For each of these sites, the day use visitor group expenditures per day were higher than
the camping visitor group expenditures per day.
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[nput-Output Model Component

The input-cutput model component estimates the economic impacts. Tasks
performed to develop this component include definition of the region, collection of the
conirol total data, and derivation of the model tables. Model elements include output
response coefficients, water transfer coefficients, and ocutput requirements. A summary
of each task and model element is given below.

Definition of the Region

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 Alpme counties and the towns of Truckee, Tahoe City, and South Lake
Tahoe. Part of western Nevada mcludes 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 several econemic
sectors in the economy in the region. These sectors include livestock production, dairy
praduction, alfalfa hay production, other hay production, barley production, agricultural
services, gold mining, other mining, construction, manufactunng, transportation and
communications, utilities, trade, eating, drinking, and lodging, finance, insurance, and
real estate, services, hotels, gaming, and recreation, health, local government, and
households.

Collection of the Control Total Data

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.
Income 1s $6,720,549,054, Population is 307,874 persons. Housing is 122239
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.
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Dervation of the Model Tables

Input-output tables were derived from the transactions matrix for the region. A
fransactions matrix is a double entry accounting system. All transactions that an
economic sector has within the economy are accounted for in the transaciions matrix.
There is an individual row and column for each sector in the matrix. Row entres
represent output and include sales, other final demand, and exports by a sector. Other
final demand are capital formation, inventory accuriulation, state government purchases,
and federal government purchases. Column entries, on the other hand, represent input
and include purchases, other final payments, and imports by a sector. Other final
payments are depreciation, expenditures to state government, and expenditures to federal
government., The accounting identity of the matrix requires that for any sector the row
total must equal the column total. Input-output model tables were found by performing a2
sequence of calculations involving matrix algebra. The input-output tables include direct
requirements, final demand requirements, output requirements, employment
requirements, income requirements, and multipliers.

QOutput Response Coefficients

Output response coefficients measure the employment, income, pepulation,
housing, agriculture water use, commercial water use and residential water use response
to output from an economic sector. Key sectors include livestock production,
manufacturing, trade, eating, drinking, and lodging, and hotels, gaming, and recreation.
The response to a §1 million output in livestock production is 19 jobs, $161,786 in
income, 38 people, 15 dwellings, 16,433 acre-feet of agriculture water use, .90 acre-feet
of commercial water use, and 9 acre-feet of residential water use. The response to a $1
million output in manuvfacturing is 8 jobs, $263,690 in income, 14 people, 5 dwellings,
.33 acre-feet of commercial water use, and 3 acre-feet of residential water use, The
response to a $1 million output in trade is 25 jobs, $486,901 in mcome, 41 people, 16
dwellings, .93 acre-feet of commercial water use, and 10 acre-feet of residential water
use. The response to a $1 million output in eating, drinking, and lodging is 1% jobs,
$333,658 in income, 34 people, 13 dwellings, 2 acre-feet of commercial water use, and 8
acre-feet of residential water use. The response to 2 $1 million output in hotels, gaming,
and recreation is 19 jobs, $322,800 of income, 30 people, 12 dwellings, 3.37 acre-feet of
commercial water use, and 7 acre-feet of residential water use. These output response
coefficients are taken from the collection of the control total data.
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Water Transfer Coeflicients

Water transfer coefficients determine the portions of agriculture water use among
economic sectors for an agriculture water transfer and the portions of commercial water
use among sectors for a commercial water transfer. Key sectors include livestock
production for an agriculture water transfer and manufacturing, and hotels, gaming, and
recreation for a commercial water transfer. The water transfer coefficient is 1 or 100%
for livestock production. This coefficient is based on an agriculture water use of 54,876
acre-feet for livestock production. For a 1,000 acre-foot agriculture water transfer, the
entire 1,000 acre-feet of agriculture water use is from livestock production. Water
transfer coefficients are .09 or 9% for manufacturing, and .91 or 31% for hotels, gaming,
and recreation These coefficients are based on a commercial water use of 452 acre-feet
for menufacturing and commercial water use of 4,589 acre-feet for hotels, gaming, and
recreation. For a 1,000 acre-foot commercial water transfer, the 1,000 acre-feet of
commercial water use is to manufacturing and hotels, gaming, and recreatton, The
commercial water use for manufacturing is 90 acre-feet, The commercial water use for
hotels, gaming, and recreation is 910 acre-feet. These water transfer coefficients are also
taken from the collection of the ¢ontrol {fotal data.

Output Requirements

Qutput requirements measure the total economic impact from a change in output.
The ocutput requirements table is taken from the derivation of the model tables. Output
requirements show the dollar amount of change in economic activity of the row sector
from a dollar change in cutput of the column sector. The column totals are the output
total requirements that show the total dollar amount of change in economic activity of all
row sectors from a dollar change in output of the column sector. Key sectors include
livestock production, manufacturing, trade, eating, drinking, and lodging, and hotels,
gaming, and recreation. A $1 million output change in livestock production leads to a
$£1.9 million change economic activity. A $1 million output change in manufacturing
leads to a $1.7 million change economic activity. A $1 million output change in trade
leads te a $2.2 million change economic activity. A $1 million output change in eating,
drinking, and lodging leads to a2 $2 million change economic activity. A $1 million
output change in hotels, gaming, and recreation leads to a $1.9 million change economic
activity. The cutput total requirements are the same as output multipliers.
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6.2. Explanation of the Model Applications

The regional economic model has two applicatons. The first application is
estimation of economic impacts for alternative reservoir storage levels at Donner Lake,
and at, Prosser, Stampede, and Boca Reservoirs. The second application is estimation of
economic impacts for reallocations of water.

Estimation of the Economic Impacts for Alternative Reservoir Storage Levels

Estimation of the economic impacts for alternative reservoir storage levels requires
an understanding of three separate actions. These actions include measurement of an
economic impact, operation of the computer program, presentation of the results. A
summary of each action is given below.

Measurement of an Economic Impact

The economic impact for alternative reservoir storage Ievels at Donner Lake, and
at, Prosser, Stampede, and Boca Reservoirs is measured in the following manner. An
econemic 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 local economy, Visitation to the
reservoirs 1s by camping and day use visitors. Expenditures in the economy ar¢ 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 tc 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 2ffects on economic
activity make-up the total effect or total economic mmpact on the region for alternative
reservoir sterage levels,

Operation of the Computer Program
The computer program starts with input data. The input data is the alternative end
of the month reservoir storage levels at Donner Lake, and at, Prosser, Stampede, and

Boca Reservoirs. The program takes the alternative reservoir storage levels and performs
the first process. This pracess calculates the number of camping and day use visitors and
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the annual camping and day use visitor expenditures with the recreation model. Output
from this process is 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 ¢conomic impact by economic sector by the output response coefficients of the
input-output model. Qutput 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.

Presentation of the Resylts

Given 1993 end of the month reserveir storage levels for Donner Lake, Prosser
Reservair, Stampede Reservoir, and Boca Reservoir, the results are presented in the
following sequence. Average end of the month reservoir storage is 6,742 acre-feet for
Donner Lake, 15,655 acre-feet for Prosser Reservoir, 146,104 acre-feet for Stampede
Reservorr, and, 28,171 acre-feet for Boca Reserveir, Relative to the end of the month
reservoir storage levels, the camping and day use visitors are 333,345 visitors for Denner
Lake, 52,200 visitors for Prosser Reservoir, 284,515 visitors for Stampede Reservoir, and
148,754 visitors for Boca Reserveir. The direct economic impact from the camping and
day use visitors is recreation expenditures of $6,972,260. This direct economic Impact
generates additional economic activity for a tofal economic impact of $9,882,066, The
response economic impact is 83 jobs for employment, $1,502,805 of income, 141 persons
for population, 36 dwellings for housing, 6 acre-feet for commercial water use, and 33
acre-feet for residential water use. The recreation expenditure multiplier is 1,42, An
additional dollar of recreation expenditure generates an additional forty-two cents of
ECOnomIc actvity.
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Estimation of the Economic Impacts for Reallocations of Water

Esttmation of the economic impacts for reallocations of water also requires an
understanding of three separate actions. These actions include, again, measurement of an
economic Impact, operation of the computer program, presentation of the results. A
summary of each action is given below.

Measurement of an Economic Impact

The ¢conomic impact for 2 reallocation of water from agriculture water use to
commercial water 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 water use to
commercial water use. The direct effect on economic activity in the region is a decrease
n 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 apniculture 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 total economic impact on
the region for a reallocation of water from agriculture water use to commercial water use.

Operation of the Computer Program

The computer 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. Output from this process is the water transfer amount by economic sector for
either an agriculture water transfer or a commercial water transfer. From this, the
program then 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 agniculture water use or commercial water use
of the input-output model. Output from this process is the direct economie impact by
economic sector for either an agriculture water transfer or a commercial water transfer.
From this, again the program takes the direct economic impact by economic sector and
performs the third process. Tlus process multplies the direct ¢conomic impact by
economic sector by the output requirements of the input-cutput model, Qutput from this
process is the total economic impact by economic sector for either a agriculture water
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transfer or 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 economuc sector by output response coefficients of the input-
cutput model. Output from this process is the response economic impact by economic
sector for either a agriculture water transfer or commercial water transfer. Having
generated the direct economic impact, total economic impact, and response gconomic
tmpact the program stops.

Presentation of the Results

Given a 40,000 acre-foot reallocation of water from agriculture water use to
commercial water unse, the results are presented in the following sequence. For the
agriculture water transfer, the water transfer amount is 34,905 acre-feet. The direct
economic impact for the transfer amount is output of $2,124,370. The total economic
mmpact is output of $3,973,146, The response economic impact is 60 jobs for
employment, $719,122 of income, 115 persons for population, 45 dwellings for housing,
35,977 acre-feet for agriculture water use, 3 acre-feet for commercial water use, and 20
acre-feet for residential water use. Combined water use is 40,000 acre-feet, The water
transfer multiplier is 1.15. Te compensate for commercial and residential water use, each
additional acre-foot for a agriculture water transfer requires an additional .15 acre-feet.
For the commercial water transfer, the water transfer amount is 8,853 acre-feet. The
direct economic mmpact for the transfer amount is output of $4,786,743,051. The total
economic impact is cutput of $8,734,949,797. The response economic impact is 101,022
jobs for employment, $2,035,933,140 of income, 163,502 persons for population, 65,026
dwellings for housing, 0 acre-feet for agriculture water use, 10,980 acre-feet for
commercial water use, and 29,020 acre-feet for residential water use. Combined water
use is 40,000 acre-feet, The water transfer multiplier is 4.52. To compensate for
residential water use, cach additional acre-foot for a commercial water transfer requires
an additional 3.52 acre-feet.
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6.3. Presentation of the Model Improvements

Model improvements are made to the recreation model component and model
application for estimation of the economic impacts for alternative reservoir storage levels.
These improvements required supplement work.

Recreation Model Component Improvement

Supplement work for recreation model component improvement 1s g repeat of the
recreation model component tasks, Tasks include survey of the visitation, estimation of
the expenditure function, survey of the second-home owners, survey of the vacation-
home renters, estimation of the expenditure function, and formulation of the model
equations. The first estimation of the expenditure function is with 1993 and 1994 survey
of visitation data. The second estirnation is with 1993 and 1994 survey of visitation data
plus 1995 survey of second-home owners and survey of vacation-home renters data.

Model Application Improvement

Supplement work for model application improvement is a repeat of the estimation
of the economic impacts for alternative reservoir storage levels.
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7. Recreation Model Component Improvement

Recreation model component improvement includes survey of the visitation,
estimation of the expenditure function, survey of the second-home owners, survey of the
vacation-home renters, estimation of the expenditure function, and formulation of the
model equations, There are two sections on estimation of the expenditure function. The
first section is estimation with 1993 and 1994 survey of visitation data. The second
section is estimation with 1553 and 1994 survey of visitation data plus 1995 survey of
second-heme owners angd survey of vacation-home renters data,
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7.1. Survey of the Visitahon

A visitation survey of the Truckee River Basin was done from May 28th through
September 3rd, 1994, Specific recreation sites visited included Donner Lake, Prosser
Reservorr, Stampede Reservoir, Boca Reservoir, and Pyramid Lake. The purpose of the
survey was to first obtain an overall picture of the visitation and recreation activities
accurring 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 each 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 guestionnaire,
visitors were asked to provide general information and answer general, site specific, and
demographic guestions. General information includes gender of respondent, type of
visitor and length of stay, group size, and group make-up, General questions identify
visitation in terms of number of visits to the reservoirs and lakes and in which months,
and the importance of decision factors to visit any reservoir or lake. Site specific
questions were asked on the site where the visitor was at the time of the interview. These
questions identify the quality of site characteristics, the number of hours spent
participating in recreation activities at the site, local expenditures made to visit 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 Jevel at the interview site suitable for recreation. Demographic
questions identify age, marital status, number of adults and children in household,
education, and household income of the visitor. These demographic questions, however,
due to their sensitivity, were made optional. The questions and interview schedule are
given below.

iR



General Information
(Gender of Respondent:

Male
Female

Type of Visitor and Length of Stay:

Day User Lenpth of Stay Hours
Camper Length of Stay Days

Group Size: ’

Number of Adults
Number of Children

Group Make-up:

Family
Friends

Number of Vehicles (include cars, pickups, campers, & RVs)
Number of Boats

Number of Jet Ski's

Number of Camp Trailers

City:
County:
State:

Zip Code:
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General Questions

1. {a)

(b)

How many times in a year do you typically visit the following reservoirs or lakes?

Donner Lzake
Prosser Reservoir
Stampede Reservoir
Boca Reservoir

Pyramid Lake
Which months of the year do you visit these reservoirs or lakes?

April
May
June
July
August

September
QOctober
Other

How important to you are the followmg factors in visiting a reservoir or lake?
Please rate the factors as very important, somewhat important, somewhat
unimportant, not important at all, or no opinion. We will assign 1 point for “very
important”, 2 for "somewhat important”, 3 for "somewhat unimportant”, 4 for "not
important at all”, or 5 for "no opinicn”.

Factors 1 2 3 4 3

Very Somewhat Somewhat Not No
Important Important Unmportant Important  Opinon
at All

Activity O pportunity

Access

Crowd Level

Facilities

Water-Level

Area Setting
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Site Specific Questions

I How do you rate the following characteristics at this reservoir or Iake? Please rate
the characteristics as very good, good, satisfactory, poor, or very poor. We will
assign 1 point for “very good”, 2 for "good"”, 3 for "satisfactory”, 4 for "poor”, or 5
for "very poor".

Characteristics 1 2 3 4 5
Very Goed  Satisfactory  Poor Very
Good Poor

Activity Qpportunity
ACCEss

Crowd Level
Facilties
Water-Level

Arsz Setting

2. {2} What is the approximate time you will spend today on each of the following
activities? Please also list any additional activities.

Activities Hours per Day
Fishing from Shore 12 1314151617890 11 112
Fishing from Beat 13121314 i51617]8]% (10|11 ji2
Water Skiing 112131415161 7189511011 512
Pleaswre Boating 12131451617 8]1% (107111 112
Jet Skiing 1i2:3|415]|6]17|8]9]10|11 iz
Swimming 1121343151657 (81910111 112
Plenicing 11231415161 718:9]10]11 )12
Hiking 11 2i31(415161718]9]10I111 112
Biking 1121314156178 ]9i101{11 {12
11213[4!516]7(18]918ijl1 j12
112]13¢i4[5)6] 71843910111 112

(b} If the water-level changed, would your activities change?

Yes
No
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3. {a} How many times did you visit this reservoir or lake last month?

(b} Which of the following activities did you participate in?

Activities

Fishing from Shore
Fishing from Boat
Water Skaing
Pleasure Boating
Jet Skiing
Swimming
Picruging

Hiking

Biking

4. How much did yeu spend on the following items to visit this reservoir or lake this
trip? Indicate the percentage of the total spent in Truckee, Reno/Sparks or Other
Area.

Items Total Truckee Reno/Sparks Other-Area
3 % % %

{amping Fees

License Fees

Hotel and Motel
Restaurant

Croceries and Supplies
{Tas

Shopping

Rental

‘Total
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Today the water-levels at these reservoirs or Jakes are:

Donner Lake acre-feet or % of full storage.
Prosser Reservoir acre-feet  or % of full storage.
Stampede Reservorr acre-feet or % of full storage.
Boca Reservoir acre-feet or % of full storape.

5.{a) If this water-level is maintained at the level you see today, how many times would
you visit this reservoir or lake during this month including this trip?

{b) I the water-level at this reservoir or lake were higher than the level you see today,
would you change the number of visits during this month?

Yes
Ne

{¢} 1f the water-level at this reservoir or lake were lower than the level you see today,
would you change the number of visits during this month?

Yes
No

{d} If {b) and or {¢) 1s ves, on the chart, mndicate the number of hmes vou would visit
at the following water-levels duning this month;

Donner Lake
Storage Mumbez Acre-Feat Acres Elevation Boat
a5t % of of Yisits per of of Lowsering in Ramp
Ful Capacity Monih Storage Surface Area Fret Status
100% 9.670 748 0 usable
0% 8,703 707 1 usable
8% 1,736 &72 2 ot usable
F0% 6,769 633 3 not usebie
60% 5,802 587 4 not usabie
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Prosser Reservoir

Storags
asa % of
Full Capacity

100%
S0%%
Bi%%
T
6%
3%
4075
]y
2%
0%
0%

Nunther
of Visits per
Moanth

Stampede Reservoir

Storage
asateof

Full Capacity

LK%
0%

B0%
0%
0%
h]rA
4%
30%
2%
10%
0%

Mumber
of Yisits per
Month

Acre-Feet
of
Stozage

29,840
26,856
23872
20,888
17,94
14,920
11,936
8,952
5968
2,984

Acre-Feet
of
Storage

226,500
203,850
18,200
158,550
135,500
113,25G
50,600
67,950
45,300
22,650
H
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Acmes
of

Surface Area

748
07
672
633
587
513
458
389
291
166

Acres
of

Surface Ameg

2,440
3,185
3,020
2,831
2,613
2,359
2059
1655
1258
FOB

Elevation

Lowenng in

Fept

16
24
k¥

48
56

80

Elevation

Lawertg in

Fext

5
k1
45
60
75

103
130
135
151

Boat
Ramp
Status

usable
usabie
usable
usable
usable
usabls
usahls
not usable
not usable
nol usxbie
nof usabde

Smns

usable
nsable
usable
usable
usable
usable
usahie
not usahble
ook usable
not usable
n¢t usable



Boca Reservoir

Storage Nurnber

asa %of of Visils per

Futl Capacity Month

100%

Pt

BO%

0%

o0%

50%

40%,

K]y

2%

0%

e

Acre-Feet
of

Storage

40,870
J6, 783
32,69
28,609
24,522
20,435
16,348
12,261
8,174
4,087
o

Acres

Surface Area

oF7
920
896
&a7
831

727
645
327
341

Eevabon

Lowering in

Feet

0

B

1&
24
32
40
48
35
G4
T2
82

Boat
Eamp
Sabis

usabic

usable

usable
not usable
not usable
oot usable
oot usabie
not usable
not usable
not uszbie
not nsable

If you no longer choose to visit this reservoir or lake because of water-level, which
of the following reservoirs or lzkes would you then choose to visit assuming the

water-levels at these other reservoirs and lakes remained at today's level?

Donner Lake
Prosser Reservolr
Stampede Reservoir
Boca Reservoir

Pyramud Lake
Other

How much would you be willing to pay per year not to have the water-level at this
reservoir or lake fall below teday’s level?

£0

$1-5
$6-10
$11-25
£26 - 50
£51 - 100
Over $100

T
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Demographic Questions
I Indicate your age:

Under 16 years
16 - 20
21-30
31-40
41 - 50
51-60
6l -7
Over 70

2. What is your marital status;

Single
Married

3. How many adults are in your household:

Male
Female

4, How many children are in your household:

Male
Female

5, Indicate your education level;

Elementary School
High School
Technical School
2 Years of College
4 Years of College
Graduate School
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Indicate your annual household income level;

Below $10,000
$10,000 - $25,000
$26,000 - $50,000
$51,000 - $75,000
$76,000 - $100,000
$100,000 - $150,000
Owver $150,000

T
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Interview Schedule

The interview schedule is given below. Trips were made to each site on a week
day, a weekend day, and a holiday weekend day. Trips to Boca, Stampede, and Prosser
Reservoirs were combined because of visitation and water-levels.

May (1 day)
May 28, 1994 Saturday  Boca, Stampede, and Prosser
June (5 days)
June 14, 1994 Friday Pyramid Lake
June 11, 1954 Saturday Boca, Stampede, and Prosser Reservoirs
June 17, 1994 Friday Boca, Stampede, and Prosser Reservoirs
June 24, 1954 Frniday Denner Lake
June 25, 1994 Saturday Baoca, Stampede, and Prosser Reservoirs
July {6 days)
Juby 2, 1994 Saturday Boca, Stampede, and Prosser Reservours
Donner Lake
July 8, 1994 Friday Boca, Stampede, and Prosser Reservoirs
July 8, 1994 Saturday Pyramid Lake
July 16, 1994 Saturday Boca, Stampede, and Prosser Reservoirs
Iuly 22, 1994 Friday Boca, Stampede, and Prosser Reservoirs
July 23, 1554 Saturday Donner Lake
August (4 days)

August 5, 1994 Friday Pyramid Lake

August 6, 1554 Saturday Boca, Stampede, and Prosser Reservoirs
August 12, 1954  Friday Donner Lake

August 20, 1954  Saturday Boca, Stampede, and Prosser Reservoirs

September (I day)
September 3, 1994 Saturday Boca, Stampede, and Prosser Reservoirs
Ponner Lake

The total number of visiters that participated in an interview was 281. There were

83 interviews at Donner Lake, 32 interviews at Prosser Reservoir, 64 interviews at
Stampede Reservoir, 31 interviews at Boca Reservoir, and 71 interviews at Pyramid Lake,
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List of Ohservations

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

observations are listed below.

1.

Approximately 90,000 acre-feet of water was released from Stampede Reservolr
prior to the summer season of June, July, and August. This water increased river
flows in the Truckee River so that the cui ui fish ¢ould spawn upstream from
Pyramid Lazke. On account of this, storage in Stampede Reservoir went from
170,000C acre-feet in March to 80,000 acre-feet in May:,

At Domner Lake, storage was at the maximum of 9,700 acre-feet in June. In July,
however, water was released from storage and the lake water-level dropped
approximately three feet to a storage of 6,800 acre-feet. Ancther foot could have
been released but the Town of Truckee forced an exchange agreement to have
water released from Boca Reservoir instead of Donner Lake. Donner Lake was
then held at 6,300 acre-feet of storage through August.

At Prosser Reservoir, storage went from 9,700 acre-feet in June to 9,600 acre-fest
in August. This storage is approximately 32% of full storage. Full storage at
Prosser Reservoir is 29,840 acre-feet.

At Stampede Reservolr, storage went from 80,000 acre-feet or 35% of full storage
in June to 69,000 acre-feet or 30% of full storage in August. Full storage at
Stampede Reservolr is 226,500 acre-feet.

At Boca Reservoir, storage went from 28,700 acre-feet or 70% of full storage to
7,300 acre-feet or 18% of full storage in June. Through July and August, Boca
Reservoir went from the 7,300 acre-feet to 4,300 acre-feet or 10% of full storage
in August. Full storage for Boca Reservoir is 40,870 acre-feet.

Visitation to Donner Lake and Pyramid Lake peaked in August whereas visitation
to Prosser, Stampede, and Boca Reservoirs peaked in July. The reason for the
shorten summer season at Prosser, Stampede, and Boca Reservoirs was because of
low water-levels, drought conditions, and the threat of wild fires.

The highest number of camping visitors were at Donner Lake followed by
Stampede Reservoir, Pyramid Lake, and Prosser Reservoir. The highest number of
day use visitors were also at Donner Lake followed by Pyramid Lake and Boca

Reservoir.
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10.

IL.

The proportionate split of camping visitors to day use visitors was approximately
50% camping visitors to 50% day use visitors at Donner Lake, 100% camping
visitors at Prosser Reservoir, 90% camping visitors to 10% day use visitors at
Stampede Reservoir, 20% camping visitors to 80% day use visitors at Boca
Reservoir, and 10% camping visitors to 90% day use visitors at Pyramid Lake.

At improved campgrounds, the occupancy througheut the summer season was
1006% at Donner Lake, 40% at Prosser Reservoir, 60% at Stampede Reservoir, and
10% at Boca Reservoir.

Boat ramps were out of the water throughout the summer season at Prosser,
Stampede, and Boca Reservoirs. At Presser and Stampede Reservoirs, however,
the boat ramps were still in use because of nataral hard pack beyend the paved
portions of the boat ramps. At Boca Reservoir, natural boat ramps were in use.

Water related activiies at Donner Lake and Pyramid Lake were swimming,
boating, water skiing, and jet skiing. Water related activities at Prosser Reservoir
were fishing from shore, and fishing from a boat. Water related activities at
Stampede Reservoir were swimming, fishing from shore, boating, fishing from a
boat, water skitng, and jet skitng. Water related activities at Boca Reservoir were
swimming, fishing from shore, and jet skiing.
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Descriptive Statistics

The descriptive statistics of the data are presented below with an explanation of
their interpretation. The descriptive statistes include number of respondents, site
visitaton of respondents, activities of respondents, annual wisitation 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 alternative water
levels per site, site substitution of respondents per site, willingness of respondents to pay
to maintamm water level per site, age brackets of respondents, education levels of
respondents, and househeld income levels of respondents.
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Number of Respondents

The number of respondents successfully interviewed were 281 visitors.

The breakdown of the number of respondents for each site is provided in Table
7.1-1. There were 83 respondents at Donner Lake, 32 respondents at Prosser Reservair,

64 respondents at Stampede Reservoir, 31 respondents at Boca Reservoir, and 71
respondents at Pyramid Lake.
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Table 7.1-1. Number of Respondents.

Hamber of RanbaPderks.
Peccomtoge of Raespordisis.

i§

15 1T



Site Visitation of Respondents
The overall greatest site visitation of respondents was at Donner Lake.

The site visitation of respondents is presented in Table 7.1-2. Of the 281
respondents, 46% indicated that they visited Donner Lake an average of 5 visits during
the year, 16% indicated that they visited Prosser Reservoir an average of 6 visits during
the year, 37% indicated that they visited Stampede Reservoir an average of 4 visits during
the year, 26% indicated that they visited Boca Reservoir an average of 6 visits during the
year, 36% indicated that they visited Pyramid Lake an average of 10 visits during the
year. The highest percentage of respondents indicated that they visited Donner Lake and
Stampede Reservoir. The highest average number of visits by respondents are indicated
for Pyramid Lake and Boca Reservoir, 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 Donner Lake and Stampede Reservoir. These numbers are
influenced by non-local camping visitors choosing to visit the sites less frequently.
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Activities of Respondents

Most of the respondents participated in picnicking, hiking, swimming, and fishing
activities.

Activities of respondents are shown in Table 7.1-3, 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 281 respondents,
56% indicated that they were picnicking, 27% indicated that they were fishing, 38%
indicated that they were swimming, 9% indicated that they were boating, 18% indicated
that they were fishing from 2 boat, 5% indicated that they were water skiing, 4%
indicated that they were jet skiing, 18% indicated that they were biking, 39% indicated
that they were hiking, and 15% indicated that they were doing other activities, The other
activities mentioned by the respondents include relaxing, getting away from it alf,
reading, and drinking beer.
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Annual Visitation of Respondents

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

Annual visttation of respondents is presented in Table 7.1-4. Of the 281
respondents, 18% indicated that they visit the study area in April, 40% indicated that they
visit the study area mm May, 75% imndicated that they visit the study area in June, 38%
indicated that they visit the study area in July, 79% indicated that they wisit the study area
in August, 43% indicated that they visit the study area in September, 22% indicated that
they visit the study area in October, and 11% indicated that they visit the study area in
Other months. Other months include January, February, March, November, and
December.
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Annual Visitation of Respondents per Site

The annual wisitation of respondents per site follow a similar pattern. This paftern
shows that during the year visitation at a site will begin in April and steadily increase
throughout May, June, July, and August and then decrease sharply during Septemnber and
Qctober tc end at very low visitation during the Other months.

The annual visitation of respondents per site are shown in Table 7.1-5. 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, 8 out of the 50 respondents indicated that they visit in April, 22 cut of the 111
respondents indicated that they visit in May, 30 out of the 221 indicated that they visit in
June, 28 out of the 248 respondents indicated that they visit in July, 26 out of the 223
respondents indicated that they visit in August, 17 out of the 120 indicated that they visit
in September, 9 out of the 61 respondents indicated that they visit in October, and 5 out
of the 30 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, 15% 1s during May, 21% is during June, 19% is during July, 18% is
during August, 12% is during September, 6% 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 ¢an be made for the other sites.
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Table 7.1-5. Annual Visitation of Respondents per Site.
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Number of Visits by Respondents per Site

The highest number of visits by respondents occur at Pyrarmud Lake, at Donner
Lake, and at Boca Reservoir. Opposite of this, the lowest number of wvisits by
respondents occur at Prosser Reservorr, and at Stampede Reservoir.

These numbers are shown in Table 7.1-6. At Donner Lake, the 83 respondents
indicated that they make 459 visits to the site for an average of 5.5 visits each. At Prosser
Reservoir, the 32 respondents indicated that they make 161 visits to the site for and
average of 5 visits each. At Stampede Reservoir, the 64 respondents mdicated that they
make 227 visits to the site for an average of 3.5 visits each, At Boca Reservoir, the 31
respondents indicated that they make 280 visits to the site for an average of 9 visits each.
At Pyramid Lake, the 71 respondents indicated that they make 890 visits to the site for an
average of 12.5 visits each. The higher numbers for Boca Reservoir and Pyramid Lake
reflect that a greater proportion of the respondents were local residents that frequented
the site as day use visitors.
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Table 7.1-6. Number of Visits by Respondents per Site.
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Local and Norn-Local Respondents per Site

A higher number of respondents living within the study area were at Boca
Reservoir and at Pyramid Lake. Whereas, a higher number of respondents living outside
the study area were at Donner Lake, 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 7.1-7. At Boca Reservoir, 81% of the respondents were local
respondents. At Pyramid Lake, 87% 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, at
Donner Lake, 71% of the respondents were non-local respondents. At Prosser Reservoir,
84% of the respondents were non-local respondents. At Stampede Reservoir, 70% of the
respondents were non-local respondents. The higher number of non-local respondents at
these sites is because these sites are primanly camping sites that draw visitors from
Sacramento and the San Francisco Bay area.
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Table 7.1-7. Local and Non-Local Respondents per Site.
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Group Make-Up of Respondents per Site

Average group size of respondents among all sites ranged from 3.66 persons at
Prosser Reservoir to 5.9 persons at Pyramid Lake. 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 45% at Boca Reservoir to 70% at Stampede Reservoir.

This group make-up information is presented in Table 7.1-8. At Donner Lake, the
average group size was 5.1 persons of which 3 persons were adults and 65% of the
groups included children. At Prosser Reservoir, the average group size was 3.66 persons
of whick 2.53 persons were adults and 47% of the groups included children. At
Stampede Reservoir, the average group size was 4.95 persons of which 3.25 persons were
adults and 70% of the groups included children. At Boca Reservoir, the average group
size was 5.71 persons of which 4.06 persons were adults and 45% of the groups included
children. At Pyramid Lake, the average group size was 5.9 persons of which 3.38
persons were adults and 69% of the groups included children,
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Table 7.1-8. Group Make-Up of Respondents per Site.
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Camping and Day Use Respondents per Site

The highest percentage of camping respondents were at Prosser Reservoir and at
Stampede Reservoir. The largest average group size of camping respondents was at
Pyramid Lake. The greatest average numbers of days spent by camping respondents were
at Prosser Reservoir and at Boca Reservolr,

This camping respondent information is provided in Table 7.1-9. At Donner Lake,
51% of the respondents were camping respondents having a group size of 5.24 persons
with 3.63 days being spent. At Prosser Reservoir, 94% of the respondents were camping
respondents having a group size of 3.73 persons with 3.9 days being spent. At Boca
Reservoir, 55% of the respondents were camping respondents having a group size of 5.47
persons with 3.65 days being spent. At Pyramid Lake, 27% of the respondents were
camping respondents having a group size of 5.53 persons with 2.95 days being spent.
At Stampede Reservoir, 100% of the respondents were camping respondents having a
group size of 4.95 persons with 4.44 days being spent. Only interviews of camping
visitors were made at Stampede Reservoir,

The highest percentage of day use respondents, except for Stampede Reservorr,
were at Donner Lake and at Pyramid Lake. 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 Boca Reservolr and at Pyramid Lake.

This day use respondent information is also provided in Table 7.1-9. At Donner
Lake, 45% of the respondents were day use respondents having a group size of 4.98
persons with 4.92 hours being spent. At Prosser Reservolr, 6% of the respondents were
day use respondents having a group size of 2.50 persons with 3.50 hours being spent. At
Boca Reservoir, 45% of the respondents were day use respondents having a group size of
6 persons with 4.28 hours being spent. At Pyramid Lake, 73% of the respondents were
day use respondents having a group size of 6.04 persons with 5.42 hours being spent. At
Stampede Reservoir, this information is not available because no interviews of day use
visitors were made.
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Tahle 7.1-9. Camping and Day Use Respondents per Site.
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Ranking of Reasons to Visit by Respondents per Site

Reasons to wvisit include mmportance of decision factors and quality of site
characteristics.

The decision factors ranked very important te somewhat unimportant in visiting a
reservoir or lake. These factors are activity oppertunity, access, crowd level, facilities,
water-level, and area setting, '

Ranking the importance of decision factors to visit by respondents per site is
shown in Table 7.1-10. Activity opportunity is ranked very important by respondents at
Prosser Reservoir, at Boca Reservoir, and at Pyramid Lake. Activity opportunity is
rantked somewhat important by respondents at Donner Lake and at Stampede Reservoir.
Access 1s ranked very important by respondents at Donner Lake, at Stampede Reservoir,
and at Pyramid Lake. Access is ranked somewhat important by respondents at Prosser
Reservoir and at Bocz Reservoir. Crowd level is ranked very important by respondents at
Prosser Reservoir and somewhat important by respondents at Donner Lake, at Stampede
Reservoir, at Boca Reservoir, and at Pyramid Lake, Facilities is ranked somewhat
unportant by respondents at Donner Lake, at Prosser Reservoir, at Stampede Reservoir,
and at Pyramid Lake. Facilities is ranked somewhat unimportant by respondents at Boca
Reservoir. Water-level is ranked very important by respondents at Pyramid Lake and
somewhat important by respondents at Donner Lake, at Prosser Reservoir, at Stampede
Reserveir, and at Boca Reservoir. Area setting is ranked very important by respondents
at Denner Lake, at Prosser Reservoir, at Stampede Reservoir, and at Boca Reservorr,
Area setting is ranked somewhat important by respondents at Pyramid Lake.

The site characteristics ranked very good to poor. These site characteristics are
activity, access, crowd level, facilities, water-level, and area setting.

Ranking the quality of site charactenstics by respondents per site is also shown in
Table 7.1-10, Activity opportunity is ranked very good by respondents at Pyramid Lake
and good by respondents at Donner Lake, at Prosser Reserveir, at Stampede Reservoir,
and at Boca Reservoir. Access is ranked very good by respondents at Donner Lake and
good by respondents at Prosser Reservoir, at Stampede Reservoir, at Boca Reservoir, and
at Pyramid Lake. Crowd level is ranked good by respondents at all the reservoirs and
lakes, Facilities 1s ranked good by respondents at Donner Lake, at Prosser Reservoir, and
at Stampede Reservoir. Facilities is ranked satisfactory by respondents at Boca Reservoir
and at Pyramid Lake. Water-level is ranked pood by respordents at Donner Lake and at
Pyramid Lake. Water-level 1s ranked poor by respondents at Prosser Reservoir, at
Stampede Reservoir, and at Boca Reservoir. Area setting is ranked very good by
respondents at Donner Lake and good by respondents at Prosser Reservoir, at Stampede
Reservorr, at Boca Reservolr, and at Pyramid Lake.
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Table 7.1-10. Ranking of Reasons to Visit by Respondents per Site.
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Expenditures by Respondents per Site

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

The expenditures by respondents are presented as average values in Table 7.1-11,
At Donner Lake, respondents have total expenditures of $115.14 in which the largest
portion is on groceries, camping fees, restaurant, other, and fuel. At Prosser Reserveir,
respondents have total expenditures of $111.75 in which the largest portion is on
grocenies, camping fees, other, and fuel. At Stampede Reservoir, respondents have total
expenditures of $188 74 in which the largest portion is on other, groceries, camping fees,
and fuel. At Boca Reservoir, respondents have total expenditures of $134.46 in which
the largest portion is on groceries, other, fuel, and camping fees. At Pyramid Lake,
respendents have a total expenditure of $89.44 in which the largest portion is on
groceries, fuel, and camping fees,
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Table 7.1-11. Expenditures by Respondents per Site.
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Expenditures by Camping Respondents per Site

Expenditures are the hiphest amount for camping respondents at Boca Reservoir
followed by expenditures of camping respondents at Stampede Reservoir, at Donner
Lake, at Pyramid Lake, and at Prosser Reservolr. Main expenditures are on groceries,
camping fees, other, and fuel.

The expenditures for camping respondents are provided as average values in Table
7.1-12. At Donner Lake, camping respondents have total expenditures of $181.14 in
which the largest portion is on groceries, camping fees, restaurant, other, and fuel. At
Prosser Reservoir, camping respondents have total expenditures of $116.50 in which the
largest pertion is on groceries, camping fees, other, and fuel. At Stampede Reservoir,
camping respondents have total expenditures of $188.74 in which the largest portion is on
other, groceries, camping fees, and fuel. At Boca Reservoir, camping responrdents have
total expenditures of $213.89 in which the largest portion is on groceries, other, camping
fees, and fuel. At Pyramid Lake, camping respondents have a total expenditure of
$178.47 in which the largest portion is on groceries, fitel, and camping fees,

Expenditures per day by camping respondents is calculated by dividing the
expenditures by camping respondents by the number of days spent by camping
respondents. At Donner Lake, total expenditures per day are $49.90. At Prosser
Reservoir, total expenditures per day are $29.87. At Stampede Reservoir, total
expenditures per day are $42.51. At Boca Reservoir, total expenditures per day are
$58.60. At Pyramd Lake, total expenditures per day are $60.50.

Expenditures per day per person by camping respondents is ¢aleulated by dividing
the expenditures per day by camping respondent by the average group size of camping
respondents, At Donner Lake, total expendifures per day per person are $9.52. At
Prosser Reservolr, total e¢xpenditures per day per person are $8.01. At Stampede
Reservoir, total expenditures per day per person are $8.55. At Boca Reservoir, total
expenditures per day per person are $10.71. At Pyramid Lake, total expenditures per day
per person are $10.54,
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Table 7.1-12. Expenditures by Camping Respondents per Site.
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Expenditares by Day Use Respondents per Site

Expenditures are the highest amount for day use respondents at Pyramid Lake
followed by expenditures of day use respondents at Donner Lake, at Prosser Reservoir,
and at Boca Reservoir. Main expenditures are on groceries and fuel.

The average expenditures by day use respondents are shown in Table 7.1-13. At
Donner Lake, day use respondents have total expenditures of $47.55 in which the largest
portion 15 on groceries, rental, restaurant, and fuel. At Prosser Reservoir, day use
respendents have total expenditures of $40.50 in whick the largest potion is on other and
fuel. At Boca Reservoir, day use respondents have total expenditures of $37.99 in which
the largest portion is on groceries and fiuel. At Pyramid Lake, day use respondents have a
total expenditure of $56.91 in which the largest portion is on groceries and fuel.

Expenditures per persen by day use respondents is calculated by dividing the
expenditures by day use respondents by the average group size of day use respondents.
At Donner Lake, total expenditures per person are $9.55. At Prosser Reservoir, total
expenditures per person are $16.20, At Boca Reservoir, total expenditures per person are
$6.33. At Pyramid Lake, total expenditures per person are $9.42.
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Table 7.1-13. Expenditures by Day Use Respondents per Site.
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Activity Hours per Day by Respondents per Site

Hours per day spent by respondents participating in non-camping activities at all
sites ranged from €.88 hours at Pyramid Lake to 10.31 hours at Stampede Reservoir.
Activities of respondents also varied among all sites from that of picnicking, fishing,
swimming, boating, fishing from boat, water skiing, jet skiing, biking, hiking, and other
activities.

The average activity hours per day by respondents are provided in Table 7.1-14.
At Donner Lake, respondents spent 6.95 hours per day participating in activities including
picnicking, fishing, swimming, hiking, and other. At Prosser Reservoir, respondents
spent 7.47 hours per day participating in activities including picnicking, fishing, hiking,
and other. At Stampede Reservoir, respondents spent 18.31 hours per day participating in
activities including picnicking, fishing, fishing from boat, and hiking, At Boca Reservedr,
respondents spent 7.64 hours per day participating in activities including picnicking,
fishing, swimming, and hiking. At Pyramid Lake, respondents spent 6.88 hours per day
participating in activities including picnicking, swimming, boating, water skiing, and jet
skiing,
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Table 7.1-14. Activity Hours per Day by Respondents per Site.
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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 7.73 hours at Prosser Reservoir to 10.96 hours at
Pyramid Lake, Activities of camping respondents also varied among all sites from that of
picnicking, fishing, swimming, boating, fishing from boat, water skiing, jet skiing, biking,
hiking, and other activities.

The average activity hours per day by camping respondents are presented in Table
7.1-15. At Donner Lake, camping respondents spent 8.95 hours per day participating in
activiies including picnicking, fishing, swimming, hiking, and other. At Prosser
Reservoir, camping respondents spent 7.73 hours per day participating in activities
including picnicking, fishing, hiking, and other. At Stampede Reservoir, camping
respondents spent 10.31 hours per day participating in activities including picnicking,
fishing, swimming, fishing from boat, hiking, and other. At Boca Reservoir, camping
respondents spent 10.38 hours per day parficipating in activities including picnicking,
fishing, swimming, fishing from boat, and hiking. At Pyramid Lake, camping
respondents spent 10.96 hours per day parficipating in activities including picnicking,
swimming, boating, water skiing, and jet skiing.
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Table 7.1-15. Activity Hours per Day by Camping Respondents per Site,
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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 3.50 hours at Prosser Reservoir to 5.42 hours at Pyramid Lake. Activities of
day use respondents also varied among all sites from that of picnicking, fishing,
swimming, boating, fishing from boat, water skiing, jet skiing, biking, hiking, and other
activities.

The average activity hours per day by day use respondents are shown in Table 7.1-
16. At Donner Lake, day use respondents spent 4.92 hours per day participating in
activities including picnicking, fishing, swimming, and other, At Prosser Reservoir, day
use respondents spent 3.50 hours per day participating in activities including fishing and
fishing from boat. At Boca Reserveir, day use respondents spent 4,28 hours per day
participating in activities including picnicking, fishing, swimming, and jet skiing. At
Pyramid Lake, day use respondents spent 5.42 hours per day participating in actvities
including picricking, swimming, boating, water skiing, and jet skiing.
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Table 7.1-16. Activity Hours per Day by Day Use Respondents per Site.
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Indicated Number of Visits by Respondents at Alternative Water Levels per Site

Respondents, at all sites not including Pyramid Lake, indicated more visifs 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 7.1-17.

Alternative water levels are 1 for the highest and either 5 or 11 for the lowest. At
Donner Lake, water level 1 is 9,660 acre-feet or maximum storage and water level 5 is
5,796 acre-feet or minimum storage for June, July, and August. At Prosser Reservoir,
water level I is 29,840 acre-feet or maximum storage and water level 11 is O acre-feet or
no storage. At Stampede Reservoir, water level 1 is 226,000 acre-feet or maximum
storage and water level 11 is 0 acre-feet or no storage. At Boca Reservoir, water Jevel 1
is 40,870 acre-feet or maximum storage and water level 11 is O acre-feet or no storage.

Given the alternative water levels, the number of visits by respondents vary
accordingly. At Denner Lake, respondents indicated 3.11 visits at water level 1 1o 2,57
visits at water level 5. At Prosser Reservoir, respondents indicated 3.03 visits at water
level 1 to .25 visits at water level 11. At Stampede Reservoir, respondents indicated 3.08
visits at water level 1 to .48 visits at water level 11. At Boca Reservoir, respondents
indicated 5.55 visits at water level 1 to .26 visits at water level 11.

Assuming that there is 100% visitation at altemative water level 1, the average
number of visits by respondents at other water levels are also provided in relative
percentage terms, At Donner Lake, visitation drops from 100% at water level 1 to 83% at
water level 5. At Prosser Reserveir, visitation holds constant at 100% for water levels 1
and 2 and then drops to 8% at water level 11. At Stampede Reserveir, visitation drops
from 100% at water level 1 {o 16% at water level 11. At Boca Reservoir, visitation holds
constant at 100% for water levels 1 and 2 and then drops to 5% at water level 11
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Teble 7.1-17. Indicated Number of Visits by Respondents at Alternative Water Levels per Site.

Dievanar Pross Nasspade Boo
e of Suawge w Alorrasen Weter Lol 1 S0 = ] =¥ 00 “re
Acr-FocLof Saamge m Alsarrgtive Weler Lowd 2 (L] 2613 F Lt wm
Acre Fact of Suxags st Alucrustive Wesr Lavel 3 7.3 s 10,200 12,80
AcreFasl of Shange w Alberstive Wale Lead 4 i M2 .1 - L34 53 g
AzveFaot of Siamge W Alaeowti Weler Leve 3 LN L7504 h1000 582
o Fext of Sieiggn ol Adberasiion SWpter Loed 6 1rs 113,150 o0
e Pt of Siornge ol At el Lesed T 1.9 50, 500 1434
AceEa; of Saornge ol Mmiradive et Lo | & 51 958 1r.280
Aore-F et o Shcomg o Aeynation W Lewal 9 1.950 L5 33m LiT%
ore-Fr of Sompe et Awswetien Weke Lesel 13 15984 T LoaT
Acre-Foet of Bcrage o Alswrmtrey Waler Lol 11 1] L] a
Aruragn Famsbear of Wit by Eigeersonin . Abermative Water Level | 311 1 0% 153
Hvurups Mamalerr ol Vimita by Raspcndasn o Alarnativg Water Lovd X L) 1m ot 158
Averagt Humbwr of Visits by Ranpoadeste i Alarnation 'Wmer Leval 1 204 154 1M 04
Sorarage Ml of Visits by Banpcsdonty o Asmative Wi Lived 4 T im 17 A4 5T
Ararnga Mianshey ol Vinit by Biaposdierta o Albrnativs Fatar 1wl 1 257 1% 6 403
Araugt ipulear of Vil by Taspesdents o Alwragtios Winker Lawel & 150 147 14
Average Humlen of i by Rrspasdents o Arvativg TWowr Loed 7 16 L 1
Awarage Humber of Wisite by Respadesiy of Alrcative Wter Lyved 1 106 LN IH
Aosarsgy Humhes of Wisiits by Bespondents s Alsarvakive Weler Ly AT -1} LK
Avarge Humbar of Yiaita by Rompondiante ol Alierrative Wter Lowd 1 o b:5% 129
Aarrage Mumber of Yimits by Waspondons ol Niarrativs B Lovel 11 - =] o s
Paccontage of yitaiion of ILespoaimey ot Allarmetive Wi Loval | il 100 hiitii NOmL ™,
Percontage of Yiaation of Rasporits it Aernstio Yalar Lovel T N 10000 ol O5H 100 A
Pavcersage: of Yisition, of Raspesslerds ol Alerngliooy Pali Liwel 3 Tl 5% ¥ O LI
Peroenimge: of Yisisstion of Respomderds ol Alvernatns: W Lewd 4 LX) ¥1.T8 .5 LI
Fernorangs of Visitstion of Renpeaabints o Abwrnatre Wter Livdd 3 TN 15.ar% L7 TLE™
Prrcerdgs of Visation ol Rasprlents w Adwrration Wakar Lowd 5 % o9 3%
Fercersing of Visiiotion of Raspaulisis @ Alvastie W Lo T = &1 0u 5LV
Paromisge of Visitation oF Easpendety m Alarsstios Witer Lind 1 LA Y o 50 5
Porcemigg of Vistetion of Fatasdes o Al Witar Level 5 1550w Hrafh 1115
Peroantag: of Vst of Easpandests ol Albernstive Wakir Lond 10 (L 17 il ]

Poroming of Visietion of lumpondents at Alarnsties Wi L 11 i 13 5% L



Site Substitution of Respondents per Site

A high number of respondents indicated that they would substitute an alternative
site for their 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 7.1-18. The number of
respondents that indicated site substitution are 57 at Donner Lake, 27 at Prosser
Reservoir, 53 at Stampede Reservoir, 28 at Boca Reservorr, and, 66 at Pyramid Lake. For
respondents at Donner Lake, site substitution to Lake Tahoe is 41%, to Prosser Reservoir
is 3%, to Stampede Reservoir is 11%, to Boca Reservoir 15 3%, to Pyramid Lake is 3%,
and, to Other Sites is 38%. For respondents at Prosser Reservoir, site substituion to
Donner Lake is 38%, to Stampede Reservoir is 19%, to Pyrarmd Lake is 8%, and, to
Other Sites is 35%. For respondents at Stampede Reservoir, site substitution to Lake
Tahoe 15 4%, to Donner Lake 1s 30%, to Prosser Reservoir 1s 3%, to Boca Reservoir is
1%, to Pyramid Lake is 10%, and, to Other Sites is 51%. For respondents at Boca
Reservoir, site substitution to Lake Tahoe 15 6%, to Donner Lake is 35%, to Prosser
Reservoir is 4%, to Stampede Reservoir is 21%, to Pyramid Lake is 21%, and, to Other
Sites is 13%. For respondents at Pyramid Lake, site substitution to Lake Tahoe is 19%,
to Donner Lake is 30%, to Stampede Reservoir is 9%, to Boca Reservoir 15 17%, and, fo
Other Sites is 25%. Other Sites are located outside the Truckee River Basin.
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Table 7.1-18. Site Substitution of Respondents per Site.
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Willingness of Respondents to Pay to Maintain Water Level per Site

Respondents at Pyramid Lake 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 7.1-19. At Donner Lake,
with 34% of respondents indicating a "Zero” response, the average value for respondents
is $16,97. At Prosser Reservolr, with 47% of the respondents mdicating a "Zero”
response, the average value for respondents is $16.58. At Stampede Reservoir, with 42%
of the respondents indicating a "Zero” response, the average value for respondents is
$14.68. At Boca Reservolr, with 19% of the respondents indicating a "Zero" response,
the average value for respondents is $18.85. At Pyramid Lake, with 15% of the
respondents indicating a "Zero" response, the average value for respondents is $25.63.
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Table 7.1-19. Willingness of Respondents to Pay to Maintain Water Level per Site.

Ticumrur
Laks
doritget Wit for Noeapordent s1690
Peecentgy of Reporwiersy inclioatiogg n "Zars" Respones FLIM
Avsrmge: Vol for Locsl Riespessiiory HA
Avernge Walae for Mol ocal Hespondiers HAh

Froms
Ropierwcir

HLE ]
o

HA
HA

Snmpeds
Rnarvonr

a8
Lr ol

LE.®
N.A

Bota
Rascvouwr

HERr
191%%

HA
M

Fyruned
Ll

2161
14

MA
LAY



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

Presented in Table 7.1-20 are the age brackets with corresponding number of
respondents and percentage of respondents. Of the 281 respondents, 1% were under 16
years of apge, 4% were between 16 and 20 years of age, 15% were between 21 and 30
years of age, 3% were between 31 and 40 years of age, 28% were between 41 and 50
years of age, 10% were between 51 and 60 years of age, 7% were between 61 and 70
years of age, and 2% were over 70 years of age.
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Table 7.1-20. Apge Brackets of Respondenis.
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Education Levels of Respondents
The greatest number of respondents held a college level of education.

Provided in Table 7.1-21 are the education levels with comresponding number of
respendents and percentage of respondenmts. Of only 280 respondents, 1% held a
elementary school Ievel of education, 24% held a high schaol level of education, 10%
held a technical school level of education, 25% held a 2 years of college level of
education, 25% held a 4 years of college level of education, and 15% held over 4 years of
college level of education.
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Table 7.1-21. Education Levels of Respondents.
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Heuseheold Income Levels of Respondents

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

Shown in Table 7.1-22 are the household income levels with corresponding
number of respondents and percentage of respondents. Of only 262 respondents, 2% had
a household income level below $10,000 per year, 11% had a household income Ievel of
$10,000 to $25,000 per year, 38% had a household income level of $26,000 t¢ $50,000
per year, 27% had & household income level of $531,000 to $75,000 per year, 13% had a
household income level of $76,000 to $100,000 per year, and 9% had a household
income level of over $100,000 per year.
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Table 7.1-22. Household Income Levels of Respondents.
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7.2. 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). LetE(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 {7.2-1)
suchthat U{ XY= U

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 YE{ P, U } is
homogeneous of the degree 1 in P, {iiYE (P, U })isconcave in P, {ivYE{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
0o market-based transactions to determine observed market prices. Consequently, the
notion of a regular utility function has tc 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 2 particular site. The indirect utility function V
for recreational activities for this individual is:

V=V{(FS,1) (7.2-2)

where S is a vector of site characteristics that captures the substitutability of visits across
varicus sites and 1 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 (7.2-2) is the minimmm expenditure required for the individual to
participate in all the recreational activities in F, given the site characteristics in 8§, The
expenditure function E derived from (7.2-2) is:

E=1=v-1(E8§) (7.2-3)
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The expenditure function in {7.2-3) can elso be modified to include the vanable of the
total nurmnber of visitors to the site. Let N be the total number of wvisitors, Then the
expenditures functicn is:

E=V-1(F,§ N) (7.2-4)

The specification of the expenditure function in {7.2-4) is an empirical 1ssug and 1t could
be determined upon a estimation model selection technique, ¢.g., the Box-Cox esimation
technique. One notable feature of the expenditure function in {7.2-4} 15 that it can be
used to estimate expenditures of recreational activities af a particular site.

The expenditure function in {7.2-4) is used to evaluate the expenditures of
recreational activities at the following seven sites in California and Nevada: Upper
Truckee River, Donner Lake, 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 8. The definition of the
dummy variables included in S are: UTR = 1 if the visitation site is Upper Truckee River
and 0 otherwise; DL = 1 if the visitation site is Donner Lake and O otherwise; PR = 1 if
the visitation site is Prosser Reserveir and 0 otherwise; SR = 1 if the visitation site 1s
Stampede Reservoir and O otherwise; BR = 1 if the visitation site is Boca Reservoir and ¢
otherwise; LTR = 1 if the visitation site is Lower Truckee River and 0 otherwise; and, PL
= if the visitation site is Pyramid Lake and 0 otherwise. The hours spent on each of the
following eleven recreanional 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 hoat, water skiing, jet skiing, rafhng,
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 varnable D,
defined as D = 1 if camping visitor and 0 if day use visitor, is included in the expenditure
function in {7.2-4). 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 (7.2-4} can
now be presented as:

13
E;=V-1(UTR, DL, PR, SR, BR, LTR, PL, D, Z F}, N);i=1,...,7 (7.2-5)
1
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The functional form specification of the expenditure function in {7.2-5} 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 {7.2-5) is:

Ejf -1
— =P JUTR + BaDL + B3PR + B4SR + BsBR + BgLTR + B7PL + 8gD  (7.2-6)
A
21 Fjl-l NA -1
+2 B{———)+Bapp(———)+U
o A A

where U 1s the stochastic error term, B 1s the slope parameter, and A is the transformation
parameter. The transformation parameter may take & 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 (7.2-
5}, mcluding 4, will be estimated using the estimation of the following log-likelihood
function:

T i
L (4 B,0%E X)=———Ln{2r02)- {EA-XAB)/(EA-XAB) (7.2-7)
2 202
gEM T
+Ln(F);andJ=det| J= [TEA 1
8E  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 seven sites is used to
estimate the expenditure function in (7.2-6). A total number of 432 out of the 443
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 &
number of expenditure categories making the estimation of the expenditure function In its
generalized form in {7.2-6) impossible, A number of alternatives to combine some of the
recreational activities are tried to estimate a modified form of the expenditure function in
{7.2-6). All of these attemnpts resulted inte some difficulties in estimation of the
expenditure function in (7.2-6).

The final modified form of the expenditure function m (7.2-6) that provides
meaningful estimation resulis is:

EA -]
= B{UTR + B3DL + B3PR + P4SR + BsBR + BgLTR + B7PL + gD  (7.2-8)
A
Fh -1 NA -1
+Bo( )+ B1o( y+u
A A

The expenditure function expressed in simple notation becomes:

LnE = BjUTR + B;DL + 33PR + B4SR + B3BR + BgLTR + f7PL + BgD {7.2-9)
+ 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 chservations on the variables E, F, N, the seven [ocation durmmy
variables, and the fype of visitor dummy variable, the expenditure function in (7.2-8) or
(7.2-9) is estimated having the following results.

LnE =3.56380UTR + 2. 7938DL + 2.8436PR. + 3.07678R + 3.0267BR {7.2-10}
{11.44) (11.07) {8.43) (11.42) (1193)

+ 2.8453LTR + 3,0900PL — 0.2791D + 0.1653LnF + 0.3388LoN
(7.85) (13.45) (-198) (1.43) (4.30)

The numbers in the parentheses are the asymptotic t-ratios for 422 degrees of freedom,
The adjusted R2 is 0.0659 for the 432 observations. The 443 observations were edited
down to 432. Observations that were deleted were observations having a zerc 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 7.2-1.

The maximum likelthood { ML ) ratio test is then used to check the validity of
alternative functional specifications of the expenditure function for specific value of A,
ie., loganthmic { A = { ) and linear { & = 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 { HO ). The ML ratic test to test for a given functional
form under HC is a large sample test and can be ¢conducted as follows:

=—2[L{S)-L{(s)] {7.2-11)

where L { $ ) is the maximum of the log likelithood function under S and L { s } is the
maximum value of the log likelihood function under s. If H? is true, the statistic d has the
limiting chi-squared ( %2 ) with n degrees of freedom, where n is the number of
restrictions imposed by HO.

The maximum hkelihood estimation of A in {7.2-8} is .07 with the maximum of
the log likelihood function L({S) of — 803.568. Using esnmates of the maximum log
likelihcod function of A, L{s} for the logarithmic and linear specifications of the
expenditure function, the test statistic in {7.2-11) 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 15 in loganthmic functional form,
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The estimated expenditure function predicts the logarithm of the average
expenditures per day at a partienlar site for both camping and day use visitors for given
valnes 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 precedure is shown
below by site.

Upper Truckee River

Camping Visitor Group Expenditures per Day

LnE=35638( 1)+ 2.7958{0)+2.8436( 0 )+ 3.0767( 0 )+ 3.0267( 0}
+2.8453(0)+3.0900{ 0} - 0.2791( 1) + 0.1653Ln{ 5.50 } + 0.3388Ln{ 3.47 )

LnE = 3.5638 — 0.2791 + {.1653( 1.70 ) + 0.3388( 1.24 }

LnE = 3.9881

E =853.95

Day Use Visitor Group Expenditures per Day

LnE =3.5638( 1} +2.7958( 0} + 2.8436( 0) + 3.0767( £ ) + 3.0267( 0 )
+2.8453(0 )+ 3.0900(C) - 0.2721{ 0 ) + 0.1653Ln( 3.00 ) + 0.3388Ln{ 5.50 }

LnE=3.5638 + 0.1653( 1.10 ) + 0.3388({ 1.70)

LnE = 4.3231

E =%7542
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Donner Lake

Camping Visitor Group Expenditures per Day

LoE=3.5638( 0 )+ 2.7958( 1) +2.8436( 0 )+ 3.0767( 0} + 3.0267( 0 )
+2.8453{0)+3.0500{ 0 )—0.2751( 1 } + 0.1653Ln{ 8.29 ) + 0.3388Ln{ 5.24 )

LnE =2.7958 — 0,271 + 0.1653( 2.12 ) + 0.33838( 1.66 }

LnE = 3.4276

E =$30.80

Day Use Visitor Group Expenditures per Day

LnE = 3,5638{ 0 )+ 2.7958( 1 ) + 2.8436( 0 )} + 3.0767( 0 } + 3.0267( 0)
+2.8453(0Y+3.0900{ 0 ) - 02791 0 )+ 0.1653L.n{ 4.87 } + 0.3388Ln{ 498 }

InE =27958 + 0.1653{ 1.58 ) + 0.3388{ 1.61 }

LnE = 3.6014

E =$36.65
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Prosser Reservoir
Camping Visitor Group Expenditures per Day
LuE=35638(0)+2.7958( 0)+2.8436{ 1 )+ 3.0767( 0 ) +3.0267( 0)
+2.8453( 03+ 3.0900{ 0} - 0.2791{ 1 } + 0.1653Ln{ 7.67 ) + 0.3388Ln( 3.73)
LnE =2.8436 - 6.275] + 0.1653( 2.04 ) + 0.3388( 1.32)
LnE =3.3473
E = $23,43:
Day Use Visitor Group Expenditures per Day
LnE =3.5638{ 0} +2.7958{ 0} + 2.8436( 1} + 3.076/ 0} + 3.0267( 0)
+2.8453{ 0+ 3.0900( 0} - 0279L{ )+ 0.1653Ln{ 3.38 ) + 0.3388Ln{ 3.13 )
LnE = 2.8436 + 0.1653( 1.22 ) + 0,3388( 1.14 )
LnE =3.4314

E =83093
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Stampede Reservoir
Camping Visitor Group Expenditures per Day
LaE=3.5638(0)+2.7958( 0)+2.8436{ 0 )+ 3.0767( 1 )+ 3,0267( 0}
+2.8453(0)+3.0900{ 0} - 02791( 1 } +0.1653Ln( 7.82 ) + $.3388Ln( 5.12)
LnE = 30767 - 0.2791 + G.1653( 2.06 } + 0.3388({ 1.63 )
LoE = 3.6505
E =$40.08
Day Use Visitor Group Expenditures per Day
LaE=3.5638(0)+2.7958( 0 )+ 2.8436{ 0} + 3.0767( 1 } + 3.0267( 0 )
+2.8453{ 0} +3.0500{ 0} - 0.27913( 0 } + 0.1653Ln{ 5.67 } + 0.3388Ln{ 3.89 }
LnE = 3.0767 + 0.1653{ 1.74 } + 0.3388( 1.36 }
LnE =3.8238%

E =8%45378
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Boce Reservoir
Camping Visitor Group Expendifures per Day
LnE=3.5638(0)+2.7958(0)+2.8436{ 0 )+ 3.0767( 0 )+ 3.0267( 1}
+2.8453(0)+3.0900(0)-02791( 1 }+ 0.1653Ln( 7.83 ) + 0.3388Ln( 5.10)
LuE =3.0267 - 0.27913 + 0.1653({ 2.05 ) + 0.3388{ 1.63 )
LnE =3.63%8
E =%38.09
Day Use Vi#itor Group Expenditures per Day
LoE=3.5638(0)+2.7958( 0 )+ 2.8436{ 0} + 3.0767( 0 } + 3.0267( 1)
+2,8453{ 0 )+ 3.0900{ 0} —0.2791( 0 ) + 0.1653Ln{ 5.24 } + 0.3388Ln{ 5.02 }
LoE =3.0267 + 0.1653( 1.66 } + 0.3388( 1.61)
LnE = 3,8472

E =$46386
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Lower Truckee River
Camping Visitor Group Expenditures per Day
EnE =3.5638{0)+2.7958( 0 )+ 2.8436{ 0} + 3.0767{ 0 } + 3.0267(0)
+2.8453( 1)+ 3.0900(0 ) -0.2791{ 1 )+ 0.1653Ln{ 3.00 } + 0.3383Ln{ 2.00 )
LnE =2.8453 —0.2791 + 0.1653( 1.10 }+ 0.3388( 0.69)
LnE = 2,9827
E =$1974
Day Use Visitor Group Expenditures per Day
LaE = 3.5638( 0 ) + 2.7958( 0 ) + 2.8436( 0 } + 3.0767( 0 } + 3.0267( 0)
+2.8453( 1 }+3.0900{0}—02791( )+ 0.1653Ln{ 3.96 ) + 0.3388Ln{ 2.29 )
InE =2.8453 + 0.1653( 1.38 ) + 0.3388{ 0.83 )
LnE = 3.3536

E =$28460
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Pyramid Lake

Camping Visiter Group Expenditures per Day

LnE =3.5638( 0} + 2.7958( 0 ) + 2.8436( 0 )} + 3.0767( 0} + 3.0267( 0)
+2.8453(0)+3.0900(1)—-0.2791{ 1)+ 0.1653Ln{ 8.20 } + 0.3388Ln{ 4.72 }

LaE =3.0900 —0.279]1 + 0.1653( 2,10 ) + 0.3388( 1.535 )

LnE =3,6845

E =83983

Day Use Visitor Group Expenditures per Day

InE=35638{0)+2.7958( 0} + 2.8436( 0} + 3.0767( 0 } + 3.0267{ 0 )
+2.8453(0)+3.0900{1)—-0.2791{ 0} + 0.1653Ln{ 5.74 ) + £0.3388L.n( 5.92)

LnE = 3.0900 + 0.1653( 1,75 } + 0.3388( 1.78 )

LaE=39815

E =3$33.60

The above camping and day use visitor expenditure function values are presented by site
in Table 7.2-2.
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Table 7.2-1. Camping and Day Use Visitor Expenditure Function Observations (continue).
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Table 7.2-1. Camping and Day Use Visitor Expenditure Function Observations {continue).
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Table 7.2-1. Camping and Day Use Visitor Expenditure Function Observations {(continue).
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Table 7.2-1. Camping and Day Use Visitor Expenditure Function Observations (continue).
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Table 7.2-1. Camping and Day Use Visitor Expenditure Function Observations {continue}.
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Table 7.2-1. Camping and Day Use Visitor Expenditure Function Observations (continue}.
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7.3. Survey of the Second-Home Owrers

A survey of second-home owners for the Truckee area was done during February
1995. The purpose of the survey was to first obtain an overall picture of the summer
season visitation and recreation activities of second-home owners, second, quantify the
amount of expenditures that second-home owners make to the local economy, and third,
identify how second-home visitation would change during the summer season in relation
to alternative lake-levels at Donner Lake. To achieve this purpose, information was
collected from second-home owners using & questionnaire. Questionnaires were mailed-
out to second-home owners and when returned the data was compiled and analyzed to
develop a set of descriptive statistics. The cover letter to the questionnaire, the
questionnaire, a response summary, descriptive statistics of the data, and comments are
presented below.

358



Cover Letter

February 15, 1995

Dear Second-Home Owner:

The Town of Truckee requests your participation in 2 survey. This survey is being
conducted by the University of Nevada, Reno. Information collected will be used in
assessing the economic and recreation issues associated with lakes and reservoirs in the
Truckee area. This information will help local, state, and federal officials make informed
decisions on how best to manage the lakes, reservoirs, and rivers in the Truckee River
Basin,

The enclosed questionnaire takes less than 15 minutes to complete. A limited
number of second-home owners are receiving this questionnaire, so your response means
a lot. Please complete the questionnaire as best you can and then mail the questionnaire
n the stamped pre-addressed envelope.

The tabulated results of this survey will be made available for your review at the
Truckee Town Hall. The Town of Truckee appreciates your participation in this survey
and thanks you for your time.

PLEASE RETURN YOUR COMPLETED QUESTIONNAIRE BEFORE
MARCH IST.

Sincerely,

Embree B. {Breeze) Cross
Mayor
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Questionnaire

The questionnaire is made-up of ten questions and a comment page. Through the
questionngire, second-home owners were asked to previde information on the location of
main residence, influence of decision factors to purchase or build a second-home, second-
home ownership, group make-up, second-home visitation in terms of both the number of
visits per month and number of days per visit, site visitation at area lakes and Teserveirs,
summer season visitation and recreation activities at Donner Lake, summer season
characteristics of Donner Lake, sensitivity to alternative lake-levels at Donner Lake,
expenditures per visit, and annual expenditures on second-home upkeep and repairs.
Also through the questionnaire, second-home owners were asked to mention any
comments about owning z second-home in the Truckee area, Each of the ten questions
and the comment page are presented below.



Where is your main residence?

City
State
Zip Caode

How did the following factors influence your decision to purchase or build a
second-home in the Truckee area? Please indicate, as a percentage, the level of
influence each facter had on your decision. Be sure that the total is equal to
100%.

Deckion Factors Level
of
Influence
i
Busness / Job / Retirerment

Financial / Investrnent / Tax Pizposes

Family / Community / Rural Lifestyle

[Natural Settng / Environment / Climate

Winter Recreation / Prosamity to Sk Areas

Water-Related Sumimer Recreation f Proximity to Lakes and Reservors

Other Sumrmer Recreation / Prowimity to Golf Courses and Hikng Trizk
Total 100%

Do you share ownership of your second-home with others not in your family?

No
Yeas

How many adults and chaldren are included in a typical visit to your second-home?

Typical Number of Adults per Visit
Typical Number of Children per Visit
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How many times do you visit your second-home and how many days do you spend
per visit during each of the following months?

Months Typical Typical
MNumber Number
of of
Visits Days
pet per
Month Visit
January
February
March
Apeil
May
June
July
August
Sentember
Qctober
IMNovember
December

How many times do you visit Lake Tahoe, Donner Lake, Prosser Reservoir,
Stampede Reserveir, Boca Reservoir, and Pyramid Lake for recreation during each
of the following months?

Months Typical Number of VEits per Month

Lake  Donner Prosser Stampede Boca  Pyramid
Tahoe Lake Reservor Reservor Reservoir  Lake

April
May

Jumse

July

August

Septemnber

ICrctober

MNovember through March
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The summer recreation season is comprised of the months of June, July, and
August including Memorial Day and Labor Day weekends. During this season:
(please answer questions a, b, and ¢) '

How many days per visit to your second-home do you spend on recreation at
Donner Lake?

Typical Number of Days per Visit

How many hours per day do you spend on the following recreation activities at
Donner Lake? Please indicate by marking the appropriate box, the number of
hours per day for each recreation activity. Extra space is provided for other
activities.

Recreation Activities Typacal Number of Howrs per Day
Fehmg from Shore g 41 2 |3 (4 |5 & 17 [8 19 |10 |i1 |12
Fishing from Boat 2 ]1 2 |3 14 [5 ] |7 (%8 jg l10 |11 |12
Water Skang 0 11 12 |13 14 ¢5 16 17 18 |2 110 |11 |12 |
Pleasure Roating C 11 2 |13 |4 15 {6 |7 (8 19 |10 §il |12
Jet Skimg 0 I 12 13 t4 (5 |6 17 I8 |9 |10 |11 312
Swimmming 0 l 2 13 J4a |5 16 17 18 10 110 |11 12
Picnicmg 0 |1 2 13 |4 j5 | |7 1% |9 (10 jI1 |12
Hiking 0 11 2 i3 (4 |5 & |7 18 1% |10 311 |12
Biking 9 11 2 13 14 15 16 |7 18 19 |10 11 Ji2
g |1 2 13 |14 5 16 |7 |8 §9 |y 111 (12
g |1 |2 |3 14 |5 (&6 |7 |8 |9 116 |11 |12

How do you rate the following characteristics of Donner Lake? Please rate the
characteristics as very good, good, satisfactory, poor, or very poor.

Characteristics Very Good  Satisfactory  Poor Very
Good Poor

Natural Setting and Environment
Recreation Opportundties
Lake-Leval

Boat Remp and Dock Access
Crowd Level

Facilities
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The summer recreation season is comprised of the months of June, July, and
August including Memorial Day and Labor Day weekends. During this season,
the lake-level at Donner Lake is regulated between the following five lake-levels:
(please answer questions 2, b, and ¢)

Lake-Levek . Boat Ramp and Boat Dock Status
Lake- Lake Lake Public = Tahoe Dotner Domner Lake Public
Leve] [Elwvation Elevation BoatRamp BoatRamp Property Owner Boat Docks
Drop Status Status Boat Ramp Status
Status
feet feet

1 18936 maximmm! O usable usable usable usable / safe

2 5535 1 usable usable usable usable / safe

3 5,934 p usable marging} margnal margmal

4 5933 3 usabie usable inusable wunusable / unsafe |

5 5932 4 usable unusable wmusable unusable / ungafe

Would the number of visits you make during each month to your second-home
change at any of the above lake-levels?

No (if No, please go to guestion 9)
Yes

If Yes, please indicate below, how you would change your number of visits per
month to your second-home? At cach lake-level, circle whether you would have
no change, an increase, or a decrease in the number of visits per month to your
second-home. Also indicate the corresponding increase or decrease in the number
of visits per month,

Lake- Change m Number of Visits per Month
Level
Circle One Increase /
Decrease
| Mo Chanpe Increase Decrease
2 Mo Change Increase Decrease
3 Mo Change Increase Decrease
4 Mo Change Increase Decrease
5 No Change Increase Decrease
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If Yes, how would you then rate the following characteristics of Donner Lake at
the lake-level where you first indicated that vou would change the number of visits
to your secend-home? Please rate the following characteristics as very good,
good, satisfactory, poor, or very poor,

Characteristics Very Good  Satisfactory  Poor Very
Good Poor

[Natural Setting and Enviroanent
Recreation Ooportunities
Lake-Level

Hoat Ramp and Dock Access
Crowd Level

Facilities

The summer recreation season is comprised of the months of June, July, and
August including Memorial Day and Labor Day weekends. During this season:
(please answer question a)

How much do you spend on the following items per visit 1o your second-home?
Please indicate your expenditure on each item and the portion that you spend in
the Truckee-Donner Lake area, Reno-Sparks area, Lake Tahoe area, and Other
ar¢a. Extra space 1s provided for other items.

Items Typical Truckee- Reno- Lake  Other
Expenditure Dotner Sparks Tahoe  Ares
per Lake Area  Area Portion
Visit Area Portion Porbon
Portion

3 % % % %%

Restaurant

Grocenes and Supphes

Gasolhe

QOther Shoppmg

Recreation Rental {boats, bikes, horses, ete.}

CQolf Fees

Other Uiser Feas

Cammp

Total
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How much do you spend per year on the following upkeep and repair items to
your s¢cond-home? Extra space is provided for other items.

Items Typicat
Expenditure
per
Year
_ _ $
Pantme Seaime. and Stainme
Landscape Mamtenance
House Cleaning
Drveway Crack Sealing
[Total
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Anything you would like to mention about owning a second-home in the Truckee area?
Please write your comments here: {comments may include: reasons for owming a second-
home; natural setting and enviromment, summer recreation expectations for lakes,
reservoirs, and rivers; water-level concemns; community and rural lifestyle; local
economy, prospects of future growth; etc.)
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Response Summary

Questionnaire response, question response, and comrment response is given below.
There were 100 questionnaires mailed-cut and 42 returned for a 42% response. Question
response, meaning the number of respondents that answered each question, varied from
42 respondents that answered question 1 to 28 respondents that answered question 9a.
This indicates that of the 42 questionnaires returned only 28 respondents completed the
questionnaire, The comment response, meaning the number of respondents that made
comments, was 25,

Number of Questionnaires Mailed-Out 100
Number of Questionnaires Returned 42
Number of Respondents that Answered Question 1 42
Number of Respondents that Answered Question 2 41
Number of Respondents that Answered Question 3 40
Number of Respondents that Answered Question 4 39
Number of Respondents that Answered Question 5 38
Number of Respondents that Answered Question 6 33
Number of Respondents that Answered Question 7a 37
Number of Respondents that Answered Question 7b 36
Number of Respondents that Answered Question 7c 31
Number of Respondents that Answered Question 8a 38
Number of Respondents that Answered Question 8b 3
Number of Respondents that Answered Question 3¢ 3
Number of Respondents that Answered Question 9a 28
Number of Respondents that Answered Question 18 30
Number of Respondents that Made Commenis 29
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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 the location of main residence,
decision factor influence to purchase or build a second-home, second-home ownership,
group make-up, annual second-home visitation, site visitation, annual site visitation,
summer season Donner Lake visitation, summer season Donner Lake activities, summer
season Donner Lake activity hours, ranking of summer season Donner Lake
characteristics, summer season Donner Lake alternative lake-level sensitivity, summer
se¢ason visitation expenditures, and annual second-home upkeep and repair expenditures.

409



Location of Main Residence

The highest number of respondents are respondents with a main residence in the
San Francisco Bay area.

Table 7.3-1 provides the number of respondents with a main residence in the
Sacramento area, the San Francisco Bay area, and Other areas, There are 8 respondents
with 3 mam residence in the Sacramento area, 29 respondents with a main residence in
the San Francisco Bay area, and 5 respondents with & main residence in Other areas.
Other areas being areas of California and out of state.
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Table 7.3-1. Location of Main Residence.
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Deciston Factor Influence to Purchase or Build a Second-Home

Winter recreation/proximity to ski areas is the decision factor that has the highest
level of influence on the decision to build or purchase a second-home in the Truckee area.

Decision factor influence to purchase or build a second-home by respondents is
presented in Table 7.3.2, Decision factors include business/job/retirement,
financial/investment/tax ~ purposes,  family/community/rural  lifestyle, natoral
setting/environment/climate, winter recreation/proximity to ski areas, water-related
summer recreation/proximity tc lzkes and reservoirs, and other summer
recreation/proximity to golf courses and hiking trails. An average level of influence, as a
percentage, is given for each decision factor.

The average level of influence 1s 7% for business/job/retirement, [1% for
financial/investment/tax purpeses, 7% for family/community/miral lifestyle, 21% for
natural setting/environment/climate, 28% for winter recreation/proximity to ski areas,
13% for water-related summer recreation/proximity to lakes and reservoirs, and 13% for
other summer recreation/proximity to golf courses and lukang trails. Together the
decision factor influence equals 100%.
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Table 7.3-2. Decision Factor Influence to Purchase or Build a Second-Home.
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Second-Home Ownership

The highest number of respondents are respondents that de net share ownership of
second-home.

Table 7.3-3 provides the number of respondents that share ownership of second-
home with others and the number of respondents that do not share ownership of second-
kome. Of 40 respondents, only one respondent did indicate that they share ownership of
second-home with others,
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Table 7.3-3. Second-Home Ownership.
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Group Make-Up

Average group size of respondemts 1s 4.41 persons. Average number of adults per
group is 2.69 persons and average number of children per group is 1.72 persons,

Table 7.3-4 provides gronp make-up of respondents.
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Table 7.3-4. Group Make-Up.
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Annual Second-Home Visitation

Second-home visitation by respondents occurs in all months of the year. The
Ereatest visitation, in terms of both the number of visits by respondents and the number of
days per visit by respondents, is in the winter months of December, January, and
February. This is followed by visitation in the summer months of June, July, and August,

The average number of visits per month by respondents are presented in Table 7.3-
5. Average number of visits by respondents is 1.84 in January, 1,74 in February, 1.66 in
March, 1.47 in April, 1.53 in May, 1.67 in June, 1.70 in July, 1.75 in August, 1.62 in
September, 1.28 in October, 1.50 in November, and 1.75 in December. The annual or
total average number of visits by respondents is 15.51.

The average number of days per visit per month by respondents are also presented
in Table 7.3-5. Average number of days per visit by respondents is 3.24 in January, 3.55
in February, 3.14 in March, 3.16 in April, 3.29 in May, 3.10 in June, 3.61 in July, 4.62 in
August, 3.40 in September, 2.89 in October, 3.68 in November, and 5.24 in December.
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Table 7.3-5. Anmual Second-Home Visitation.
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Site Visitation
The overall greatest site visitation of respondents occurs at Donner Lake,

The site wisitation of respondents is presented in Table 7.3-6. Study area sites
include Lake Tahoe, Donner Lake, Prosser Reservoir, Stampede Reservoir, and Boca
Reservoir.

Of the 38 respondents, 63% indicate they visit Lake Tahoe an average of 5 visits
during the year, 89% indicate they visit Donner Lake an average of 10 visits during the
year, 21% indicate they visit Prosser Reservoir an average of 3 visits during the vear,
13% indicate they visit Stampede Reservoir an average of 3 visits during the year, and
16% indicate they visit Boca Reserveir an average of 6 visits during the year.

None of the respondents indicate they visit Pyramid Lake. Pyramid Lake was also
listed as a study area site in the question.
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Table 7.3-6. Site Visitation.
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Annual Site Visitation

The annual site visitation of respondents follow a similar pattern. This pattemn
shows that during the year, visitation 1o a site will begin in April and steadily increase
throughout May, June, July, and August and then decrease sharply during September and
October tc end at a very low visitztion during the Other months.

The annual site visitation of respondents is shown in Table 7.3-7. Apain, study
area sites include Lake Tahoe, Donner Lake, Prosser Reservoir, Stampede Reservoir, and
Boca Reservoir.

The pattern of annual visitation for a site is based on the number of respondents
that indicate they visit the study area and visit the site in a given month. To clarify this,
for Donner Lake, 9 out of 17 respondents indicate they visit in April, 13 out of 29
respondents mdicate they visit in May, 20 out of 41 respondents indicate they visit in
June, 28 ocut of 55 respondents indicate they visit in July, 29 out of 63 respondents
indicate they visit in August, 19 out of 37 respondents indicate they visit in September, &
out of 14 respondents indicate they visit in October, and 6 out of 14 respondents indicate
they wvisit 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 Donner Lake, 7% Is
during April, 10% 1s during May, 5% is during June, 21% 15 during July, 22% is during
August, 15% 15 during September, 5% 15 duning October, and 5% 1s during Other months,

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

A sirmilar interpretation can be made for the other sifes.
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Table 7.3-7. Annual Site Visitation.
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Surmnmer Season Denner Lake Visitation

The number of respondents that visit Donner Lake during the summer season
months of June, Iuly, and August is 32. This number of respondents is out of 37
respondents that visit their second-home during the summer season months. Average
number of days per visit at Donner Lake by these 32 respondents during the summer
season months is 2.42 days.

Table 7.3-8 presents the summer season Donner Lake visitation,
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Table 7.3-8. Summer Season Donner Lake Visitation.
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Summer Season Donner Lake Achvities

Respordents that visit Donner Lake during the summer season participate in
picnicking, hilkang, swimming, fishing and biking activities.

Summer season Donner Lake activities of respondents are shown m Table 7.3-9,
The activities include fishing from shore, fishing from a boat, water skiing, boating, jet
skiing, swimming, picnicking, hiking, biking and other activities.

Of 36 respondents, 43% indicate fishing from shore, 23% indicate fishing from a
boat, 17% indicate water skiing, 33% indicate boating, 7% indicate jet skiing, 57%
indicate swunming, 70% indicate picnicking, 70% indicate hiking, and 43% indicate
biking.
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Table 7.3-9, Summer Season Donner Lake Activities.
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Summer Season Donner Lake Activity Hours

Respondents that visit Donner Lake during the sumumer season spend an average of
6.62 hours per day on activities,

Surnmer season Donner Lake activity hours per day of respondents are provided in
Table 7.3-10. Again the activities include fishing from shore, fishing from a boat, water

skiing, boating, jet skiing, swimming, picnicking, hiking, biking and other activities.

Respondents indicate they spend an average of 0.74 hours per day fishing from
shore, 0.52 hours per day fishing from a beat, 0.32 hours per day water skiing, 0.74 hours
per day boating, 0.23 hours per day jet skiing, 1.00 hour per day swimming, 1.23 hours
per day picnicking, 1,16 hours per day hiking, 0.68 hours per day biking, and £.00 hours
per day on other activities,
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Table 7.3-10. Summer Season Donner Lake Activity Hours.
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Ranking of Summer Season Donner Lake Characteristics

Respondents that wisit Donner Lake during the summer season rank site
characteristics as very good to satisfactory.

Ranking of summer season Donner Lake Characteristics by respondents is shown
in Table 7.3-11. Site characteristics include natural setting and environment, recreation
cpportunities, lake-level, boat ramp and dock access, crowd level, and facilities. The
ranking of each can range from 1 being very good to 5 being very poor.

Respondents rank natural setting and environment as very good, recreation

opportunities as good, lake-level as satisfactory, boat ramp and dock access as good,
crowd level as satisfactory, and facilities as good.
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Table 7.3-11. Ranking of Summer Season Donner Lzke Characteristics.
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Summer Season Donner Lake Alternative Lake Level Sensitivity

The number of respondents that indicate a change in the number of second-home
visits at alternative lake-levels for Donner Lake during the summer season 1s 7. The
number of respondents that indicate no change in the number of second-home visits at
alternative lake levels for Donner Lake during the summer season is 30,

Table 7.3-12 provides the summer season Donner Lake alternative lake-level
SENSILvVILY.
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Table 7.3-12. Summer Seasgn Donner Lake Alternative Lake-Level Sensitivity.
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Summer Season Visitation Expenditures

Visitation expenditures by respondents during the summer season are highest on
restaurant and groceries.

Summer season visitation expenditures by respondents are presented in Table 7.3-
13. Average expenditure per visit, average expenditure per visit per day, and average
expendifure per visit per day per person are given for restaurant, groceries, gasoline, other
shopping, recreation rental, golf fees, other user fees, gaming, and other.

Respondents indicate an average total expenditure per visit of $343.26, an average

total expenditure per visit per day of $92.73, and an average total expenditure per visit
per day per person of $26.09.
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Table 7.3-13. Summer Season Visitation Expenditures.
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Annual Second-Home Upkeep and Repair Expenditures

The average annual total expenditure by respondents on second-home upkeep and
repair is $1,201.67.

Annual second-home upkeep and repar expenditures by respondents are provided
in Table 7.3-14. Expenditures are average annuzl expenditures on painting, sealing,
staining, landscape maintenance, house cleaning, driveway crack sealing, and other.

Respondents Indicate an average annual expenditure on painting, sealing, and
staining of $507.50, on landscape maintenance of $158.33, on house cleaning of $271.00,
on driveway crack sealing of $110.67, and on other upkeep of $154.17. Again, the
average annual total expenditure is $1,201.67,
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Table 7.3-14. Anneal Second-Home Upkeep and Repair Expenditures.
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Cominents

Excerpts taken from a few comments made by respondents on owmng a second-

Iome in the Truckee area are listed below,

L.

"A good vacation area near the Bay Area, Family oriented climate in Tahoe-
Donner"

"Recreation surroundings are very nice - water level is a concern and it is too bad
that so much is taken from it each year for the valley,..”

"We like the Tahoe Donner and Truckee area very much. Our main concemn is
over development.,.We are concerned that Tahoe Donner will get too crowded,
...Re: The Tahoe Donner Marina - the swimming arez needs to be improved to
make wading into the water easier for children...sand needs to be added in the
shallow area so children are not walking on rocks... pool areas too crowded.”

"...Tahoe Donner is a beautiful setting for a second home - the area is perfect year
round.. We like the small community lifestyle... We'd like to see the Tahoe Donner
Area remain beautiful, scenic and that growth be controlled.”

“Great place to get away. Love the natural mountain envircnment and the town of
Truckee.”

“We love our home. However... Tahoe Donner ski area would be more appealing
if it were expanded...Another golf course perhaps not so difficult would be & big
plus...We would like to see an expanded Trout Creek facility...”

"I dom't use Donner Lake because of the crowds and noise.My decision to
purchase a second home is based mainly on access {o streams and rivers in the
summer, winter sports in the winter., The total lack of water conservation mn
Reno/Sparks and the over use of water in Carson Valley {and related areas) on
agri-business is my #1 concem for the area.”

"I would like to see growth slowed in the region to minimize the impact on the
environment.. If it gets too crowded in future years I will have to sell and

relocate.”
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10.

"The Truckee area 1s as beautiful of an area as any I have seen..a rare
mix...amenities available and sfill having a feeling of being by an unspoiled
mounntain [ake...it is of utmost importance to preserve this balance from an
¢conomic viewpoint as well as an ecological one. [ answered "NO" to your
question #8 but I do feel that the lake is much more enjoyable both aesthetically as
well as from a useful point of view, when lake Ievels are kept as high as possible.
Please do whatever is possible to keep these levels high. Thank you"

“Would prefer No more development either commercial or residential as too many
people destroy the environment’s beauty that is inherent in this setting”
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7.4._ Survey of the Vacation-Home Renters

A survey of vacation-home renters for the Truckee area was done during February
1995. The purpose of the survey was to first obtain an overall picture of the summer
season visitatton and recreation activities of vacation-home renters, second, quantify the
amount of expenditures that vacation-home renters make to the local economy, and third,
identify how vacation-home visitation would change during the summer season in relation
to alternative lake-levels at Donner Lake. To achieve this purpose, information was
collected from vacation-home renters using a questionnaire, Questionnaires were mailed-
out to vacation-home renters and when returned the data was compiled and analyzed to
develop a set of descriptive statistics. The cover letter to the questionnaire, the
questionnaire, a response summary, descriptive statistics of the data, and comments are
presented below.
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Cover Letter

February 15, 1995

Dear Vacation-Home Renter;

The Town of Truckee requests your participation int a survey. This survey is being
conducted by the University of Nevada, Renc. Information collected will be used in
assessing the economic and recreation issues associated with lakes and reservoirs in the
Truckee area. This information will help local, state, and federal officials make informed
decisions on how best to manage the lakes, reserveirs, and nivers in the Truckee River
Basin.

The enclosed questionnaire takes less than 15 minutes to complete. A limited
number of vacation-home renters are receiving this questionnaire, so your response means
a lot. Please complete the questionnaire as best you can and then mail the questionnaire
in the stamped pre-addressed envelope,

The tabulated results of this survey will be made available for your review at the
Truckee Town Hall. The Town of Truckee appreciates your parficipation in this survey
and thanks you for your tune.

PLEASE RETURN YQUR COMPLETED QUESTIONNAIRE BEFORE
MARCH 15T.

Sincerely,

Embree B. {Breeze) Cross
Mayor
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Questionnaire

The questionnaire 13 made-up of eight questions and a comment page. Through
the questionnaire, vacation-home renters were asked to provide information on the
location of main residence, influence of decision factors to rent a vacation-home, group
make-up, vacatton-home wvisitation in terms of both the number of visits per month and
number of days per wisit, site wvisitation at area lakes and reservoirs, summer seascn
visitation and recreation activities at Donner Lake, summer season characteristics of
Donner Lake, sensitivity to alternative lake-levels at Donner Lake, expenditures per visit,
and vacation-home rent. Also through the questionnaire, vacation-home renters were
asked to menton any comments about renting a vacation-home in the Truckee area. Each
of the eight questions and the comment page are presented below.
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Where is your main residence?

City
State
Zip Code

How did the following factors influence your decision to rent 2 vacation-home in
the Truckee area? Please indicate, as a percentage, the level of influence each
factor had on your decision. Be sure that the total is equal to 100%.

Decisicn Factors Level
of
Influence
24

Family / Commmnity / Rurai Lifestyle

Nzatural Setting / Environment / Climate

Winter Recreation / Prosdmity to Skd Areas

Water-Related Summer Recreation / Proximity to Lakes and Reservoirs
Other Surmmer Recreation / Proximity to Golf Courses and Hianp Triaks
Total 100%%

How many adults and children are included in a typical visit to the Truckee area?

Typical Number of Adults per Visit
Typical Number of Children per Visit
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How many times de you visit the Truckee area and how many days do you spend
per visit during each of the following months?

Mmiths Typical Typical
MNumber Numnber
of of
Visits Days
per per
Monti Vigit

Janary
February
March
April
IMay
hime

July
Aupsst
Seplember
Octaber
[INovember
December

Heow many times do you visit Lake Tahoe, Donner Lake, Prosser Reservoir,
Stampede Reservoir, Boca Reservoir, and Pyramid Lake for recreation during each
of the following months?

Months Typical Number of Visits per Month

Lake Donner Prosser Stampede Boca  Pyramid
Tahoe Lake Resgervoir Reservor Reservor  Lake

|Aped

May

June

July

August

September

October

MNovemnber through March




The summer recreation season is comprised of the months of June, July, and
August including Memorial Day and Labor Day weekends. During this season:
(please answer questions a, b, and ¢}

How many days per visit to the Truckee area do you spend on recreation at Donner
Lake?

Typical Number of Days per Visit

How many hours per day do you spend on the following recreation activities at
Donner Lake? Please indicate by marking the appropriate box, the number of
hours per day for each recreation activity. Extra space is provided for other
activities.

Recreation Activities Typical Number of Hours per Day

Fishing from Shore
Fishig from Boat
Water Slamg
Pleasure Boatmg
Jet Skimg
Swimming
Picnicing

Hiking

Biking
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How do you rate the following characteristics of Donner Lake? Please rate the
characteristics as very good, good, satisfactory, poor, or very poor.

Characteristics Very Good  Satisfactory  Poor Very
Good Poor

Natural Settmg and Environment
Fegragtion Oppothnitieg
Lake-Level

Boat Ramp and Dock Access
Crowd Leve]

Facilities
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The summer recreation season is comprised of the months of June, July, and
August including Memorial Day and Labor Day weekends. Dunng this season,
the lake-level at Donner Lake is regulated between the following five lake-levels:
{please answer questicns &, b, and c)

Lzke-Levek Boat Ramp and Boat Dock Status
Lake- Lake Lake Public = Tahoe Donner Donner Lake Public
Level Elevation Elevation BoatRamp Boat Ramp Property Owner  Boat Docks
Drop Status Status Boat Ranp Status
Stans
feet feet

1 |5S36maxirmmn]  § usable usable usable usable { safe

2 5935 | usable usable usable usable / safe

3 5534 2 usable marpinal marpmal marginal

4 5933 3 usable unisable wnusable  § wmusable / unsafe

5 5932 4 usable nusable unsable umusable [ imsafe

Would the number of visits you make during each month to the Truckee area
change at any of the above lake-levels?

No (if No, please go to question 8)

Yes

If Yes, please indicate below, how you would change your number of visits per
month to the Truckee area? At each lake-level, circle whether you would have ne
change, an increase, or a decrease in the number of visits per month, Also indicate
the comresponding Increase or decrease mn the number of visits per month,

Lake- Change in Number of Visits per Maonth
Level
Circle One iIncrease /
Decrease
I Mo Change Increase Decreass
2 Mo Change Increase Decrease
3 No Change Iicrease Decrease
4 No Change Increase Decrease
5 No Change Increase Decrease




If Yes, how would you then rate the following characteristics of Donner Lake at
the lake-level where you first indicated that you would change the number of visits
to the Truckee area? Please rate the following characteristics as very good, good,
satisfactory, poor, or very poor.

Charactenshcs Very Good  Satisfactory  Poor Very
Good Poor

Natural Setting and Environsnent
Recreation Opportunities
Lake-Level

Boat Ramp and Dock Access
Crowd Level

Fagilitias

The summer recreation season is comprised of the months of June, July, and
August including Memorial Day and Labor Day weekends. During this season:
(please answer question a)

How much do you spend on the following items per visit to the Truckee ares?
Please indicate your expenditure on each item and the portion that you spend in
the Truckee-Donner Lake area, Reno-Sparks ares, Lake Tahoe area and Other
arca. Extra space is provided for other items,

Hems Typkal Trnxkee- Reno- Lake  Other
Expenditure Donner Sparks Tahoe  Area
per Lake Area  Arez Portion
Vistt Area Portion Portion
Portion

¥ S 2% 23 2

Restaurant

Garocenies and Supples

Gasone

(Other Shappmg

Recreation Rental {boats, bikes, horses, efc.}

(olf Fees

Other User Fees

(Gaming

[Total

How much do you spend per visit to rent a vacation-home in the Truckee area?

Typical Vacation-Home Rent Expenditure per Visit $
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Anything you would like to mention about renting a vacation-home in the Truckee area?
Please write vour comments here: {(comments may include: reasons for renting a
vacation-home; natural setting and environment, summer recreation expectations for
lakes, reservoirs, and nivers; water-level concerns; community and maral lifestyle; local
economy; prospects of future growth; etc.}
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Response Summary

Questionnaire response, question response, and comment response is given below.
There were 100 questionnaires mailed-out and 21 returned for a 21% response. (Juestion
response, meaning the number of respondents that answered sach question, varied from
21 respondents that answered guestion 1 to B respondents that answered question Sa.
This indicates that of the 21 questionnaires returned only 8 respondents completed the
questionnaire. The comment response, meaning the number of respondents that made
corments, was 15.

Questionnaires Mailed-Out 100
(Questionnaires Retumed 21
Number of Respondents that Answered Question | 21
Number of Respondents that Answered Question 2 21
Number of Respondents that Answered Question 3 20
Number of Respondents that Answered Question 4 20
Number of Respondents that Answered Question 5 20
Number of Respondents that Answered Question éa 20
Number of Respondents that Answered Question 6b 8
Number of Respondents that Answered Question 6¢ 8
Number of Respondents that Answered Question 7a 19
Number of Respondents that Answered Question 7b 0
Number of Respondents that Answered Question 7¢ 0
Number of Respondents that Answered Question 8a 3
Number of Respondents that Answered Questicn 8b 3
Number of Respondents that Made Comments I5
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Descriptive Statistics

The descriptive statistics of the data are presented below with an explanation of
their interpretation. The descriptive stafistics include the Jocation of main residence,
decision factor influence o rent a vacation home, group make-up, anmual vacation-hoeme
visitation, site visitation, annual site visitation, summer season Donner Lake visitation,
summer season Donner Lake activities, summer season Donner Lake activity hours,
ranking of summer season Donner Lake characteristics, sumimer season Donner Lake
alternative lake-level sensitivity, summer season visitation expenditures, and rent
expenditures.
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Location of Main Residence

The highest number of respondents are respondents with a main residence in the
San Francisco Bay area,

Table 7.4-1 provides the number of respondents with a main residence in the
Sacramento area, the San Francisco Bay area, and Other areas. There are 4 respondents
with g main residence in the Sacramento area, 14 respondents with a main residence in
the San Francisco Bay area, and 3 respondents with a main residence in Other areas.
Other areas being areas of California and out of state.
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Table 7.4-1. Location of Main Residence.
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Decision Factor Influence te Rent a Vacation-Home

Winter recreation/proximity to ski areas is the decision factor that has the highest
level of influence on the decision to rent a vacation-heome in the Truckee area.

Decision factor influence to rent a vacation-home by respondents is presented in
Table 7.4-2.  Decision factors include family/community/rural lifestyle, natural
setting/environment/climate, winter recreation/proximity to ski areas, water-related
summer recreation/proximity to lakes and reservoirs, and other summer
recreation/proximity to golf courses and hiking trails. An average Ievel of influence, as a
percentage, is given for each decision factor,

The average level of influence is 12% for family/community/rural lifestyle, 25%
for natural setting/environment/climate, 52% for winter recreation/proximity to ski areas,
7% for water-related summer recreation/proximity to lakes and reservoirs, and 4% for
other summer recreation/proximity to golf courses and hiking trails. Together the
decision factor influence equals 100%.
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Table 7.4-2. Decision Factor Influence to Rent a Vacation-Home.
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Group Make-Up

Average group size of respondents is 6.15 persons. Average number of adults per
group 15 4,85 persons and average number of children per group is 1.30 persons.

Table 7.4-3 provides group make-up of respondents,
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Table 7 4-3. Group Make-Up.
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Annuzl Vacation-Home Visitation

Vacation-home visitation by respondents occurs in all months of the year. The
greatest number of visits by respondents is in the months of December, January,
February, March, and April. This is followed by visits in the months of July and August.
The greatest number of days per visit by respondents, however, is in the months of July
and August. This is followed by days per visit in the months of December, January,
February, March, and April.

The average number of visits per month by respondents are presented in Table 7.4-
4. Average number of visits by respondents is 1.05 in January, 1.20 in February, 0.73 in
March, 0.43 in April, 0.05 in May, 0.10 in June, 0.30 in July, 0.30 in August, 0.00 in
September, 0.05 in October, 0.05 in November, and 0.65 in December. The annnal or
total average number of visits by respondents is 4.91,

The average number of days per visit per month by respondents are also presented
in Table 7.4-4. Average number of days per visit by respondents is 2.57 in January, 2.63
in February, 2.97 in March, 2.41 in April, 3.00 in May, 2.25 in June, 4.42 in July, 4.08 in
August, 0.00 in Septernber, 1.00 in Cctober, 2.00 in November, and 2,35 in December.
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Table 7 4-4. Annual Vacation-Home Visitation.
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Site Visitation
The overall greatest site visitation of respondents occurs at Donner Lake.

The site visitation of respondents is presented in Table 7.4-5. Study area sites
include Lake Tahoe, Donner Lake, Prosser Reservoir, Stampede Reservoir, and Boca
Reservoir.

Of the 20 respondents, 50% indicate they visit Lake Tahoe an average of 3 visits
during the year, 45% indicate they visit Donner Lake an averapge of 3 visits during the
year, 5% indicate they visit Prosser Reservoir an average of 1 visit during the year, 0%
indicate they visit Stampede Reservoir an average of O visits during the year, and 10%
mndicate they visit Boca Reservoir an average of 3 visits during the year.

None of the respondents indicate they wisit Pyramid Lake. Pyramid Lake was alsc
listed as a study area site in the question.
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Table 7.4-5. Site Visitation.
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Annual Site Visitation

The annual site visitation of respondents follow a similar pattern. This pattern
shows that visitation at a site is the highest in June, July, and August,

The annual site visitation of respondents is shown in Table 7.4-6 Again, study
area sites include Lake Tahoe, Donner Lake, Prosser Reservoir, Stampede Reservoir, and
Boca Reserveir.

The pattern of annual visitation for a site is based on the number of respondents
that indicate they visit the study area and visit the site in a given month. To clarify this,
for Donner Lake, 2 out of 2 respondents indicate they visit in Aprl, 1 out of 2
respondents indicate they visit in May, I out of 6 respondents indicate they visit in June,
4 out of % respondents indicate they visit in July, 4 out of 10 respondents indicate they
visit in August, 0 out of 2 respondents indicate they wvisit in September, 0 out of ¢
respondents indicate they visit in October, and 3 out of 6 respondents indicate they visit
i Other months.

These numbers are then divided by their summation and presented as a perceniage
of visitation durmg the given month. Of the total annual visitation at Donner Lake, 13%
is during Apnl, 7% is during May, 7% is during June, 27% is during July, 27% is during
August, 0% 15 during September, 0% is during October and 19% is during other months.

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

A similar interpretation can be made for the other sites.
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Table 7.4-6. Annual Site Visitation.
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Summer Season Donner Lake Visitation

The number of respondents that wisit Donner Lake during the summer season
menths of June, July, and August 1s 8 Thus number of respondents is out of 9
respondents that rent a vacatton-home duning the summer season months. Average
number of days per visit at Donner Lake by these 8 respondents during the summer
season months is 3.25 days.

Table 7.4-7 presents the summer season Donner Lake visitation.
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Table 7.4-7. Summer Season Donner Lake Visitation.
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Summer Season Donner Lake Achvities

Respondents that visit Donner Lake dunng the summer season participate In
swinuning, picnicking, hiking, boating, fishing, jet skiing, and biking activities.

Summer season Donner Lake activities of respondents are shown in Table 7.4-8.
The activities include fishing from shore, fishing from a boat, water skiing, boating, jet
skiing, swimming, picnicking, hiking, biking and other activities.

Of 8 respondents, 25% indicate fishing from shore, 13% mdicate fishing from a
boat, 0% indicate water skiing, 63% indicate boating, 0% indicate jet skiing, 63%
indicate swimming, 75% indicate picnmicking, 63% indicate hiking, and 13% indicate
biking.
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Table 7.4-8. Summer Season Donner Lake Activities.
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Summer Season Donner Lake Activity Hours

Respondents that visit Donner Lake during the summer season spend an average of
8.40 hours per day on activities.

Summer season Donner Lake activity hours per day of respondents are provided in
Table 7.4-9. Again the activities include fishing from shore, fishing from a boat, water
skiing, boating, jet skiing, swimming, picnicking, hiking, biking and other activities,

Respondents indicate they spend an average of 1.3 hours per day fishing from
shore, 0.25 hours per day fishing from a boat, 0.00 hours per day water skiing, 1.38 hours
per day boating, .25 hours per day jet skiing, 2.13 hour per day swimming, 1.88 hours
per day picnicking, 1.25 hours per day hiking, 0.13 hours per day biking, and 0.00 hours
per day on other activities.
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Table 7.4-9. Summer Season Donner Lake Activity Hours.
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Ranking of Summer Season Donner Lake Characteristics

Respondents that visit Donner Lake during the summer season rank site
characteristics as good to satisfactory.

Ranking of summer season Donner Lake Characteristics by respondents is shown
in Table 7.4-10. Site characteristics include natural setting and environment, recreation
cpportunities, lake-level, boat ramp and dock access, crowd level, and facilities. The
ranking of each can range from 1 being very good to 5 being very poor.

Respondents rank mnatural setting and environmment as good, recreation

opportunities as good, lake-level as good, beat ramp and dock access as good, crowd
level as satisfactory, and facilities as good.
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Table 7.4-10. Ranking of Summer Season Donner Eake Charactenistics.
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Summer Season Donner Lake Alternative Lake Level Sensitivity

The number of respondents that indicate a change in the number of vacation-home
visits at alternative lake-levels for Donner Lake during the summer season is 1, The
number of respondents that indicate no change in the number of vacation-home visits at
alternative lake levels for Donner Lake during the summer season is 18.

Table 7.4-11 provides the summer season Donner Lake altemnative lake-level
semsitivity.
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Table 7.4-11. Summer Season Donner Lake Alternative Lake-Level Sensitivity.
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Summer Season Visitation Expenditures

Visitation expenditures by respondents during the summer season are highest on
restaurant and groceries.

Summer season visitation expenditures by respondents are presented in Table 7.4-
12, Average expenditure per visit, average expenditure per visit per day, and average
expenditure per visit per day per person are given for restaurant, proceries, gasoline, other
shopping, recreation rental, golf fees, other user fees, gaming, and other.

Respondents indicate an average total expenditure per visit of $560.25, an average
total expenditure per visit per day of $143.03, and an average total expenditure per visit
per day per person of $26.12.

Vacation-home rent is treated separately and not included in the above expenditure
values.
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Table 7.4-12. Summer Season Visitation Expenditures.
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Summer Season Vacation-Home Rent Expenditure

The average rent expenditure per visit by respondents on vacation-home rent
during the summer season is $671.88.

The summer season vacation-home rent expenditure by respondents is provided in
Table 7.4-13, An average rent expenditure per visit with an average rent expenditure per
visit per day and average rent expenditure per visit per day per person is given.

Respondents indicate an average rent expenditure per visit of $671.88, and average

rent expenditure per visit per day of $165.53, and an average rent expenditure per visit
per day per person of $29.00.
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Table 7.4-13. Summer Season Yacaton-Home Fent Expenditure.
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Comments

Excerpts taken from a few comments made by respondents on renting a vacation-

home in the Truckee area are listed below.

L

"...Great location and cute town. We hope it doesn't Grow too much. Beautiful
area."

“We love the Truckee area and have increased the amount of time spent there over
Tahoe due to water level in Tahoe and the crowds there. If the lake level were
decreased I'm sure 1t would influence us to choose another place to stay but that
would be sad as we have truly grown to love Truckees beauty and small town
charm."

"1 rent in the Tahoe area because the climate is radically different from that in the
Bay Area during the winter and because of the social interaction we can create by
gathering friends in a large house. I would come more often if real-estate rental
were cheaper.”

"We have enjoyed coming to Truckee to play i the adult coed soccer
tournament..,"

"We are not boaters but came for some snow fun and minimal skiing,"

"We rent a home in Truckee for the summer months of July, Aug, Sept. We live in
the desert 50 we come there for the summer climate -we spend most of cur time
golfing - Rent boats on Lake Tahoe and Donner once in a while - so [ am not
qualified to answer detail questions”

"Typically we enjoy the Truckee area most in the winter. Usually we rent 2 home
in the winter months from cone of the property management offices. Skiing is cur
favorite sport.”

“This was the first time we rented a vacation home. Have stayed in hotels before.
Really did enjoy it...have decided te buy a home in Incline Village. We are selling
our home in California.”

"We don't visit during the summer months...enjoy Truckee area best....It's also near
encugh to everything we need.”
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“We tend to rent in Tahoe-Donner for the following reasons: ...Rustic Truckee vs
"Tacky” South Shore..Donner Lake setting vs Tahoe...trains above Donner

Lake...family atmoesphere.. walking/hiking around TD and Donner lake... Casinos
in Boomtown..." “Concemns: water-level. skidoo drivers rude and out of

control... Tahoe-Denner needs to coffer renters a pass option for amenities... it is
often impossible to plan ahead with small children - they offer no refund on

unused amenity tickets...”
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7.5, Estimaticn 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 modern theory of
consumer behavior, It shows the minimal expenditures necessary to achieve a given
utility Ievel 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 & vector of commodity prices and U is a given level
of uttlity. The expenditure function 1s the solution ta the following problem:

E{P,U)=MinPX | (7.5-1)
suchthat U{ X )=U

where X is a vector of non-negative quantities of goods. The solution to this optimization
problem is the expenditure function that gives the mimimum 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 Y E { P, U } is non decreasing in P, { L Y E{ P, 1J ) 1s
homogeneous of the degree 1in P, (i YE{ P, U )isconcave m P, {iv)E{ P, U }is
continucus in P, for P> 0, and (1v ) if X ( P, U ) is the expenditure-minimizing bundle
necessary to achieve utility level 1 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 & series of
recreational activities by an individual at 2 particular site. The indirect utility function V
for recreational activities for this individual is:

V=V{(FS§,I) (7.5-2)

where S is a vector of site characteristics that captures the substitutability of visits across
various sites and [ is the total budget allocated by an individual to participate in all the
recreattonzl activities included in F, The expenditure function E dual to the indirect
utility function in {7.5-2) is the minirum 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 {7.5-2) 1s:

E=I1=V-I(F,8§) (7.5-3)
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The expenditure function in (7.5-3) 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) (7.5-4)

The specification of the expenditure finction in (7.5-4) is an empirical issue and it could
be determined upon a estimation model selection technique, e.g., the Box-Cox estimation
technique. One notable feature of the expenditure function in {7.5-4) is that it can be
used to estimate expenditures of recreational activities at a particular site.

The expenditure function in (7.54) is used to evaluate the expenditures of
recreational activities at the following seven sites in California and Nevada: Upper
Truckee River, Donner Lake, Prosser Reservoir, Stampede Reservorr, Boca Reservoir,
Lower Truckee River, and Pyramid Lake. The attributes of the characteristics of each site
ar¢ captured by including dummy wvariable for each site in §. The definition of the
dummy variables included in S are: UTR = 1 if the visitation site is Upper Truckee River
and 0 otherwise; DL = | if the visitation site is Donner Lake and 0 otherwise; PR = 1 if
the visitation site 15 Prosser Reserveir and 0 otherwise: SR = 1 if the visitation sife is
Stampede Reservoir 2nd 0 otherwise; BR = 1 if the visitation site is Boca Reservoir and 0
otherwise; LTR = [ if the visitation site is Lower Truckee River and 0 otherwise; and, PL
= I if the visitation 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 te 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.¢., camping versus day use, a dummy variable D,
defined as D = I if camping visitor and 0 if day use wisitor, 1s mcluded n the expenditure
function in (7.5-4). 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, graceries, equipment and supplies, rental, fuel, and other.
Using the above specification of the variables, the expenditure function in (7.5-4) can
now be presented as:

13

E;j=V-1(UTR, DL, PR, SR, BR, LTR, PL, B, T Fj, N };i=L,.....,7 {7.5-5)
I
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The functional form specification of the expenditure function in {7.5-5) 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 (7.5-5) 1s:

Eih -1
————=[jUTR + B2DL + B3PR + P4SR + BsBR + BgLTR + B9PL + 8gD  (7.5-6)
A
21 Fjh-1 NA -1
+ I B{——— )+ B —— )+ U
g 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 vanable subject to the Box-Cox
transformation will assume, For example, cne gets a logarithmic transformation for a
variable if A is equal to zerc. All of the coefficients of the expenditure fungtion in (7.5-
5}, including A, will be estimated using the estimation of the following log-likelihood
function:

T I

L{4 8,0%,E X)=- Ln{ 2n62) - (EA-XAB)/(EA-XAB) (7.5-7)
2 202
8EA

T
1= B~ 1

oE t=1

+Ln(J ) and I =det]

where X is a vector of observations on all the exogenous variables, B Is a vector of 2ll 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 recreafion survey for the seven sites is used to
estimate the expenditure function in {7.5-6). A totzl number of 432 out of the 443
complete questionnaires are used in the estimation. The imitial 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 (7.5-6) impossible. A number of zlternatives to combine some of the
recreational activitics are tried to estimate a modified form of the expenditure function in
(7.5-6). All of these attempts resulted into some difficulties in estimation of the
expenditure function in {7.5-6).

The final modified form of the expenditure function in {7.5-6) that provides
meaningful estimation results is:

E* -1
—— =[jUTR + B5DL + B3PR + B4SR + BsBR + BgLTR + 89PL + gD  (7.5-8)
A

FA -1 NA -1
+Po(——)+B1g(——)+U
A A
The expenditure function expressed i simple notation becomes:
LnE = #jUTR + f2DL + B82PR + B4SR + BsBR + BgLTR + B7PL + 3gD {7.5-9)
+ PglnF + B1plnN + 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 seven location dummy
variables, and the type of visitor dummy variable, the expenditure function in (7.5-8) or
{7.5-9) 15 estimated having the following results.

LnE = 3.6390UTR + 3.0354DL + 2.8812PR + 3. 1279SR + 2.98952BR (7.5-10)
(1220)  (13.07) (878) (12.16) (l1221)

+2.7781LTR + 3,0575PL — 0.4474D + 0.2320LnF + 0.3195LnN
(7.73) (13.76) (-3.38) (2.15) (4.10)

The numbers in the parentheses are the asymptotic t-ratios for 452 degrees of freedom.
The adjusted R2 is 0.0753 for the 462 observations. The 473 observations were edited
down to 462, Observations that were deleted were observations having a zero for total
expenditures, or a zero for total recreation activity hours, or a zere for group size. The
camping and day use visitor expenditure function observations are given in Table 7.5-1.

The maximum likelihood { ML ) ratic 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 § denote the
parameter space under the Box-Cox specification and s denote the subspace of §
restricted by the null hypothesis ( HC ). 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)] (7.5-113

where L ( § } is the maximum of the log likelihood function under S and L {5 ) is the
maximum value of the log likelihocod function under s. If HO is true, the statistic d has the
limiting chi-squared { ¥? } with n degrees of freedom, where n is the number of
restrictions imposed by H9.

The maximum Ilikelihood estimation of A in {7.5-8) is 0.07 with the maximnm of
the log likelihood function L{S) of — 803.568. Using estimates of the maximum log
likelihood function of A, L{s} for the logamthmic and linear specifications of the
expenditure function, the test statistic in (7.5-11) is calculated. The test results provide
evidence to accept HO: A = { and to reject HO: A = [ against the alternative hypothesis
that HO: & = 0.07. Im other words, the final functional specification of the expenditure
function is in logarithmic functicnal 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 loganthm of the average expenditures. This procedure is shown
below by site.

Upper Truckee River

Camping Visitor Group Expenditures per Day

LoE=3.6390( 1)+ 3.0354( 0} +2.8B12(0)}+3.1279( 0} + 2.9892( &)
2718 0)+3.0575(0) - 04474( 1 } + 0.2320Ln( 5.50 ) + 0.3195( 3.47 )

LnE =3.6390 - 04474 + 0.2320{ 1.70 )+ 0.3195{ 1.24)

LnE = 3.9822

E =853.63

Day Use Visitor Group Expenditures per Day

LnE =3.6390( 1)+ 3.0354( 0 )+ 2.8812( 0 )+ 3.1279( 0 )+ 2.9892( 0 )
+2.7781{ 0 )+ 3.0575{ 0) - 0.4474( 0} + 0.2320Ln{ 3.00 } + 0.3195Ln{ 5.50 )

LuE =3.6350+0.2320( 1.10 Y+ 0.3195( 1.70 )

LnE=4.4374

E =388455
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Donner Lake
Camping Visitor Group Expenditures per Day
LaE =3.6390( 0 ) + 3.0354( 1) +2.8812( 0 ) +3.1279( 0} + 2.9892( & )
+2.7781( 0 ) + 3.0575( 0 } — 0.4474( 1 ) + 0.2320Ln( 8.29 ) + 0.3195Ln{ 5.24 )
LaE=3.0354 - 0.4474 + 0.2320( 2.12 } + 0.3195( 1.66)
LaE =3.6102
E =8$3697
Day Use Visitor Group Expenditures per Day
LnE = 3.6390( 0 ) + 3.0354( 1 ) + 2.8812( 0 ) + 3.1279( 0 ) + 2.9892( 0 )
+2.7781( 0 ) + 3.0575( 0 ) — 0.4474( 0 ) + 0.2320Ln( 5.63 ) + 0.3195Ln( 5.02 )
LnE =3.0354 +0,2320{ 1.73 } + 0.3195( 1.61 )
LnE=39512

E =852.00
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Prosser Reservoir
Camping Visitor Group Expenditures per Day
LoE=3.6390(0) +3.0354(0) +2.8812( 1)+ 3.1279( 0 ) + 2.9892( ()
+2.7781(0 ) +3.0575( 0 } — 0.4474( 1 } + 0.2320Ln( 7.67 ) + 0.3195Ln( 3.73 )
InE=28812-04474 + 0.2320({ 2.04 Y+ 0.3195{ 1.32)
LnE = 3.3288
E =8%$2790
Day Use Visitor Group Expenditures per Day
LnE =3.6390( 0} + 3.0354( 0 ) + 2.8812( 1 )+ 3.1279( 0 } + 2.9892( 0 )
+2.7781( 0 )+ 3.0575(0)-0.4474( 0} + 0.2320Ln{ 3.38 ) + 0.3195Ln( 3.13)
LeE=2.8812+0.2320(1.22}+03195( 1.14}
LnE =3.5284

E =3%34.07
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Stampede Reservolr
Camping Visitor Group Expenditures per Day
LnE =3.6390( 0 ) + 3.0354( 0 ) + 2.8812( 0 ) + 3,1279( 1 } + 2.9892( 0 )
+2.7781{ 0 )+ 3.0575( 0 ) - 0.4474( 1 } + 0.2320Ln( 7.82 ) + 0.3195Ln( 5.12)
LnE =3.1279 - 0.4474 + 0.2320( 2.06 )+ 0.3195{ 1.63 }
LnE = 3.6792
E =1%539.61
Day Use Visitor Group Expenditures per Day
LnE =3.6390{ 0} + 3.0354{ 0 )+ 2.8812( 0 ) +3.1279( 1 ) + 2.9892( 0)
+2.7781{0)+3.0575( 0 ) — 0.44743{ 0 } + 0.2320Ln( 5.67 ) + 0.3195Ln( 3.8% )
LoE=3.1279 + 0.2320( 1.74 } + 0.3195{ 1.36)
LoE = 3.9661

E =852.78
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Boca Reservoir
Camping Visttor Group Expenditures per Day
LnE=3.6390{0)+3.0354( 0 )+ 2.8812{ 0+ 3.1279( )+ 2.9892( 1)
+2.7781{ 0} +3.0575{ 0 ) - 0.4474( 1 } + 0.2320Ln{ 7.83 ) +0.3195Ln{ 5.10)
LnE = 2.5892 — 0.44743 + £.2320( 2.05 ) + 0.3195( 1.63 )}
LnE = 3.5382
E =%$3440
Day Use Visitor Group Expenditures per Day
LnE =3.6390{ 0 } +3.0354( 0 )+ 2.8812( 0 )+ 3.1279( 0 )+ 2.9892( 1)
+2.7781({ 0 ) +3.0575( 0 ) — 04474 0} + 0.2320Ln( 5.24 ) + 0.3195Ln{ 5.02)
LnE =2.9892 + 0.2320( 1.66 } + 0.3195{ 1.61 )
LnE =3.8887

E =394835
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Lower Truckee River
Camping Visitor Group Expenditures per Day
LnE=363%0{0)+3.0354( 0+ 2.8812{0)+3.1279( )+ 2,9892( 0)
+2.7781( 1 ) +3,0575( 0 ) - 0.4474( 1 ) + 0.2320Ln{ 3.00 ) + 0.3195Ln( 2.00)
LaE=2.7781 —0.4474 + 0.2320{ 1.10 } + 0.3195( 0.69)
LnE = 2.8064
E =816.55
Day Use Visitor Group Expenditures per Pay
LnE =3.6390( 0} +3.0354( 0)+ 2.8812( 0) + 3.1279( 0 ) + 2.9852( 0)
+2.7781( 1)+ 3.0575(0)—0.4474{ 0 ) + 0.2320Ln{ 3.96 ) + 0.3195Ln{ 2.2%)
LoE=2.7781 + 0.2320{ 1.38 } + 0.3195( 0.83 )
LoE = 3.3635

E =3%283%
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Pyramid Lake

Camping Visitor Group Expenditures per Day

LaE =3.63%0(0)+3.0354(0)+2.3312{0)+3.1279( 0 ) + 2.9892( 0)
+2778I(0)+3.0575( 1} - 0.4474( 1) +0.23201n{ 8,20 )+ 0.3195Ln( 4.72 )

LnE =3.0575 - 0.4474 + 0.2320{ 2.10 } + 0.3195( 1.55 )

LnE = 3.5925

E =3%3632

Day Use Visitor Group Expenditures per Day

LnE =3.6350(0)+3.0354( 0 )+ 2.8812( 0} +3.1279( 0 } + 2.9892( Q)
+2.7781{ 0 )+ 3.0575( 1)} — 0.4474( 0 ) + 0.2320Ln{ 5.74 } + 0.3195Ln{ 5.92 )

LnE =3.0575 + 0.2320{ 1.75 )+ 0.3195{ 1.78)

LnE = 4.0322

E =3$5638

The above camping and day use visitor expenditure function values are presented by site
in Table 7.5-2.
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Table 7.5-1. Camping and Day Use Visitor Expenditure Function Observations.
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Table 7.5-1. Camping and Day Use Visitor Expenditure Function Observations (continue).

h-*
|- |

L
"

Ly
L
- 8

Hie

o
[

L
-t
]

i

A AR AR T I AN NEAA LT AAAARIRAARIARAAAIAAZARS

uuumuuuuuuuuuuuuuuuuuuuuuunuuuuuuuuuuuuuuuuunuumnunuuuuuuun

ll'lHiIIIII.II‘ii.llllllllllllllltl"'..llii"li.‘li.l"‘ii
srssasnssvidpssuwnd bbbkt dd A ASE NS EFFEFRASTRASRARAREnaAR
Y Y I Y Y I E I SRR R R R RS R R AR R R R R R L B A A A Rl Rl
EAEBEEE SN AE G AL A AR AL s SEA s EE TS S emEn- -~} F R A LR
mmmm——smpAbaSBTesvewssrbrrsserridbsAasnsssstFAASRARERARRARR RS
Illl'.l‘il!.lﬂiiililllllllIl'.llﬂllll'i‘lil.lIlllllIlllllll
ocowwEsAAsCOERRE SRR CEREEREaAsnnrRddd iR S SEEEETRYREEENERNFRFT RD

llllll'illll!‘-."“"il'H-Il.ll.i"‘l'll.!.l'.'l"l'l"l'

A

TSR P EEE PP BT FEH R EHO U

uuuuuuumumuuuuuuuuuuuuuuuuuuuuuuunnuuuuuuuuuuuuunuuuuunuuuu

SRR LR EEEE PP L ER R EFEREEERE RS

ZRRRREnEnbRRERARRERERRR AR AR AR AN R REERERAOERRAEERE

wrdA AR HAY s My A AA R MAYO IR E A HARAARRARSERIRERRER - T ITEA

NdEnANEEE RN EERIET AR NG R NGRS AT AR asaanEEEE
PREREBREESEEFEERREREEEEEERERRRRERERERRERERRERERRRELREE

EEEEE
EEEER

233RIFEGISREAFIREFEE AR IO AU IRFURIRALERESUUIREEEL 22T

Li?
Ll

493



Table 7.5-1. Camping and Day Use Visitor Expenditure Function Observations {continue},
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Table 7.5-1. Camping and Day Use Visitor Expenditure Function Observations {continue).
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Table 7.5-1. Camping and Day Use Visitor Expenditure Function Observations (continue).
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Table 7.5-1. Camping and Day Use Visitor Expenditure Function Observations (continue).
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Table 7.5-1. Camping and Day Use Visitor Expenditure Function Observations (continue).
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Table 7.5-2. Camping and Day Use Visitor Expenditure Function Values.
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7.6. 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 Donner Lake and Prosser, Stampede, and Boca Reservoirs. Relative fo
the storage levels at Donner Lake and Prosser, Stampede, and Boca Reservoirs the model
calculates the annual number of camping and day use visitors 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 intc the model, the funcons 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 equatton or multiple
equations. Simultaneously, data is generated by one function and inputted into ancther
function and so on. Throughout the model, there are twenty-seven equations with thirty-
eight 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 reserveir storage level and then
calenlating a percentage of visitation comresponding 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 7.6-1. Scale
values for Donner Lake range from high to low or 5 to 1. These scale values correspond
to reservoir storage levels at Donner Lake from 9,660 acre-feet to 5,796 acre-feet. Scale
values for Prosser, Stampede, and Boca Reservoirs range from high to low or 11 to 1.
These scale values cormrespond to reservoir storage levels at Prosser Reserveir from
29,840 acre-feet to 0 acre-feet, at Stampede Reservoir from 226,500 acre-feet to O acre-
feet, and at Boca Reservorr from 40,870 acre-feet to 0 acre-feet. These reservoir storage
levels are stated in the survey guestionnaire.

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

If A; > Bj; > C; storage level, then scale value Dyt = aj + B; { Bt ) {7.6-1)

where: Ay is the high storage level for reserveir i
Bji  is the end of the month storage level for reservoir 1 in month t
C;  is the low storage level for reservoir i
Dxe s the scale value for the end of the month sterage level for
reservoir i in month t
d;  is the scale value constant term for reservoir i
B;  is the scale value slope coefficient term for reservoir i

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

Separate equations for reservoir storage levels are formulated for Donner Lake and

Prosser, Stampede, and Boca Reservoirs. These equations are provided below by
TeServoilr.
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Donner Lake

I£ 9,660 = By & 5,796 storage level, then scale value Dj = — 5000000 + .001035 { B¢ )
If 5,756 > Bj; = O storage leve], then scale value Dy; = 1.000000

Prosser Reserveir

If 29,840 > B;; » O storage level, then scale value Dy = 1.000006 + 000335 { Bi¢)
Stampede Reservoir

H 226,500 > Bjs > 0 storage level, then scale value Dj; = 1.000000 + 000044 { Bj; )
Boca Reservoir

If 40,870 > Bj; > 0 storage level, then scale value Dy = 1.000000 + .000245 { By )

End of the month reservoir storage levels at Donner Lake and Prosser, Stampede,
and Boca Reservoirs for April through October and Other Months are given in Table 7.6-
2. Aprl through October is considered to be the recreation season int & given year. Other
Months are January, February, March, November, and December of the given year. The
reservolr storage levels are taken in total for Apnl 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 7.6-3.

The percentage of wvisitation comesponding to the scale value of an end of the
month reservoir storage Ievel is based on the indicated number of wisits 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 7.6-4. Also provided for reservoir storage levels are percentages of
visitation,

Given that the percentage of visitation for reservoir storage level 1 1s 100% at
Donner Lake and Prosser, Stampede, and Boca Reservoirs. The visitation declines from
100% for reservoir storage level 1 to 82.64% for reservoir storage level 5 at Donner Lake,
to 8.25% for reservoir storage level 11 at Prosser Reservoir, to 15.58% for reservoir
storage level 11 at Stampede Reservoir, and to 4.68% for reservoir storage level 11 at
Boca Reservoir.
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The percentage of visifation comresponding to the scale value is then calculated
through the following equation.

If Ej > Djt > F; scale value, then visitation Gjy = o + 8; { Dyt ) (7.6-2)

where: E; isthe high scale value for reservoir i

Dit  is the scale value for the end of the month storage level for
reserveir t in month t

Fi  isthe low scale value for reservoir i

Gjt+  is the percentage of visitation comresponding to the scale value for
the end of the month storage level for reservoir i in month ¢

o 15 the percentage of visitation ¢onstant term for reservoir i

Bi 15 the percentage of visitation slope coefficient term for reservoir 1

This equation 15 formulated to linearly interpolate a scale value for an end of the month
storage level for a reservoir during any month 10 a percentage of visitation.

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

Donner Lake

If 5 > Dyt > 4 scale value, then visitation Gijy = 935691 + 012862 ( By, )
If 4 > Djq > 3 scale value, then visitation Gijt = .819936 + 041801 ( Dy )
If 3 > Djs > 2 scale value, then visitation Gy = 733119 + 070740 ( Dy )
If 2 > Djt > 1 scale value, then visitation Gy = 778135 + .048232 { Dy )
If 1 = Dj4 scale value, then visitation Gjp = .826367



Prosser Reservoir

If 11 = Djt > 10 scale value, then visitation Gjs = 1.000000 + 000000 { Dy; )
If 10 = Djt > 9 scale value, then visitation Gj; = 702970 + .029703 { Dy }
9 > Dj; > 8 scale value, then visitation Gy = 495050 + 052805 { Dj¢)

If 8 = Djs > 7 scale value, then visitation Gj = 415842 + 062706 { Djs )
If 7 > Dj; > 6 scale value, then visitation Gy = 646865 +.029703 ( Dj;)
If 6 > Djp > 5 scale value, then visitation Gj¢ = .151815 + 112211 ( Dy )

If 5 > Dyj; > 4 scale value, then visitation Gj = 547855 + .033003 ( Dy )

If 4 > Dy; > 3 scale value, then visitation Gjt = — 1.419142 + 524752 { D}t )
If3 > Dj; > 2 scale value, then visitation Gjq = — .062706 + 072607 { Dj; )
If 2 > Djt > 1 scale value, then visitation Gjy = .082508 + 000000 { Dy )

If I = Dy scale value, then visitation Gy = 082508

Stampede Reservoir

If 11 > Dyjy > 10 scale value, then visitation Gjy = .785714 + .019481 ( Dy )
If 16 > Djy > 9 scale value, then visitation Gj; = 720779 + .025974 { Dj; )
If9 > Dyt > 8 scale value, then visitation Gy = .457792 + 055195 { Djt )

I 8 > Dy > 7 scale value, then visitation Gy; = 483766 + 051948 ( Dy )
If 7 = Djt > 6 scale value, then visitation Gj; = .529221 + 045455 ( Dy; )
If 6 = Dj¢ > 5 scale value, then visitation Gy =— 347403 + 191558 { Dy4)
H 5 > Dyt > 4 scale value, then visitation Gy = .545455 + 012987 ( Djt )

I 4 > Dy > 3 scale value, then visitation Gj = — 974026 + 392857 ( Dy )
If 3 > Djt > 2 scale value, then visitation Gy = .126623 +.025974 { Dj; )
If2 > Dj; > I scale value, then visitation G;; = .133117 +.022727 { Dj; )
If 1 = Dj¢ scale value, then visitation Giy = . 155844
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Boca Reservorr

If 11 > Dj¢ > 10 scale value, then visitation G = 1.000000 + 000000 ( Dyt }
If 1¢ 2 Dj; > 9 scale value, then visitation Gy =.117117 + 088288 { Dy )
If ¢ > Dj; > 8 scale value, then visitation Gip = .295495 + 068468 { Dj¢ )
If 8 > Dj¢ > 7 scale value, then visitation Gj = - .093694 + . 117117 ( Dy )
If 7 > D¢ > 6 scale value, then visitation Giy = .284685 + 063063 ( Dj; )

i 6 = Dyt > 5 scale value, then visitation Gj; = — .180180 + . 140541 ( Dy )
K 5 > Dyt > 4 scale value, then visitation Gy = 441441 +.016216 ( Dy )
If 4 > Dyt > 3 scale value, then visitation Gjg = —.192793 +.174775 ( Dy )
If 3 = Dyt > 2 scale value, then visitation Gjp = .034234 + 099099 ( Dj; )
If 2 > Djt > 1 scale value, then visitation Gjy = — . 138739 + .185586 { Dy; )
If 1 = Dy; scale value, then visitation Gy = .046847

Visitation relative to end of the month reservoir storage levels for Donner Lake
and Prosser, Stampede, and Baca Reservoirs for April through Octeber and Other months
are shown In Table 7.6-5. 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 tumn correspond to end of the month
Teservoir storage levels,

Survey year visitation relative to end of the month reserveir storage levels are the
same because of end of the month reservoir storage levels, The percentages of visitation
are shown in Table 7.6-6, Visitation would differ under alternative reservoir storage
levels.

Visitation and end of the month reservoir storage level relationships for Donner
Lake and Prosser, Stampede, and Boca Reservoirs are also shown in Figures 7.6-1, 7.6-2,
7.6-3, and 7.6-4.
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Table 7.6-1. Scale Yalues for Reservoir Storage Levels.
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Table 7.6-2. End of the Month Reservoir Storage Levels.
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Table 7.6-3. Scale Valoes for End of the Month Reservoir Storage Levels.
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Table 7.6-4. Indicated Numnber of Visits per Respondent for Reservoir Storage Levels.
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Table 7.6-5. Visitabon Relative to End of the Month Reservoir Storage Levels.
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Table 7.6-6. Survey Year Visitation Relative to End of the Month Reservoir Storage Levels.
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Figure 7.6-1. Donner Lake Visitation and End of the Month Reservoir Storage Level Relationship.
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Figure 7.6-2. Prosser Reservoir Visitation and End of the Month Reservoir Storage Level Relationship.
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Figure 7.6-3.
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Stampede Reservoir Visitation and End of the Month Reservoir Storage Level Relationship.
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Fipure 7.6-4. Boca Reservoir Visitation and End of the Month Reservoir Storage Level Relationship.
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Annual Visitation Relative to End of the Month Reservoir Sterage Levels

The annual visitation relative to end of the month reservoir storage levels is
denived by weighting the scale values for the end of the month reservoir storage levels for
the reservoir by the expected annual visitation to the reservoir for the year and then
calculating an annyal percentage of visitation,

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

The survey year annual visitation by respendents to the reservoirs is shown in
Table 7.6-7. The expected annual visitation is calculated through the following equation.

Git ( Hi®)
Hy=—— (7.63)
Gy©

where: H,

ip 18 the expected annual visitation to reservoir 1 in month t

is the percentage of visitation corresponding to the scale value for
the end of the month storage level for reservoir 1 in month t
H. o 1is the survey year annual visitation by respondents to

reservolr 1 in month t
G, 0 15 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 7.6-8. 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.

Hi
(7.6-4)

Lit=
E Hil‘

where: Lit  1s the weight of the expected annual visitation to
reserveir i in month t
Hjt s the expected annuai visitation to reservoir i in month t

These weights are shown in Table 7.6-9. These weights show the annual pattern of
visitation to the reservoirs,

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

D; = £ D¢ ( Fip (7.6-5)
1

where: D  isthe annual scale value for reservoir i
Dijt is the scale value for the end of the month storage level for
Teservoir i in month ¢
[it isthe weight of the expected annual visitation to
Teservoir i in month t

The weighted scale values are shown by month and by reservoir in Table 7.6-10. The
summation of these weighted scale values is the annual scale value. Corresponding to an
annual scale value is an 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; = I); > Fj scale value, then visitation G =a; + 8; (D) (7.6-6)

where: E:  isthe high scale value for reservoir i
D;  is the annual scale value for reservoir i
Fi  is the low scale value for reservorr i
Gi  is the annual percentage of visitation corresponding to
the annual scale value for reservoir i
aj  is the annual percentage of visitation constant term for reservoir i

B;  is the annual percentage of visitation slope coefficient term for
TESErVOLr 1

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 Donner Lake and Prosser, Stampede, and Boca Reservoirs. These
equations are provided below by reservoir,

Donner Lake

If 5 > Djt > 4 scale value, then visitation Gy = 935691 +.012862 { Dj¢ )
If 4 > Dy > 3 scale value, then visitation G = .819936 + .041801 { Dyt )
If 3 > D4y > 2 scale value, then visitation Gy = .733119 + .070740 { Dj¢ )
If 2 > Dy > 1 scale value, then visitation Gy = .778135 + .048232 { Djy )
If 1 = Dy scale value, then visitation Gijy = .826367
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Prosser Reservoir

If 11 > Djs > 10 scale value, then visitation Gy = 1.00000C + 000000 { Dy, )
If 10 = Djt > 9 scale value, then visitation Gj = .702970 + 029703 ( Djt)
If 9 > Dj > 8 scale value, then visitation Gj; = .495050 + ,052805 ( Dyt )

If § > Dy > 7 scale value, then visitation Gy = 415842 + .062706 ( Dy )

If 7 > Dj; > 6 scale value, then visitation Gijy = .646865 + .029703 { Dy )

K 6 > Dy > 5 scale value, then visitation Gj = . 151815 + 112211 { Dj; )

If 5 = Dj; > 4 scale value, then visitation Gy = 547855 + .033003 { Djy )

If 4 > Djs > 3 scale value, then visitation Gy = — 1.419142 + 524752 ( D3 )
If 3 > Dy > 2 scale value, then visitation Gj = — .062706 + .072607 { Dy )
I£2 > Djy > 1 scale value, then visitation Gy = .082508 + .000000 ( D;¢ )

If 1 = Dy scale value, then visitation Gy, = .082508

Stampede Reservolr

If 11 = Djq > 10 scale value, then visitation G = .785714 + 019481 ( Dy )
If 10 > Dj; > 9 scale value, then visitation Gj = .720779 + .025974 ( Dy )
If' % = Djy > 8 scale value, then visitation Gy = 457792 + .055195 { Dyt )
If 8 = Dyt > 7 scale value, then visitation Gj = 483766 + 051948 { D¢ )
If 7 » Djt > 6 scale value, then visitation Gy = .529221 + 045455 ( Dy, )
If 6 > Dy > 5 scale value, then visitation Gy = — .347403 + 191558 ( D¢ )
If 5 > Dy > 4 scale value, then visitation Gjy = .545455 + .012987 ( Dy )
If 4 > Dy > 3 scale value, then visitation Gy = — 974026 + 392857 ( Dyt )
If 3 > Djt > 2 scale value, then visitation Gy = .126623 + 025974 { Dy; )
If 2 > Djt > 1 scale value, then visitation Gip = .133117 +.022727 { Dj¢ )
If 1 = Dy scale value, then visitation Gy = .155844
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Boca Reservoir

If 11 = Dj4 > 10 scale value, then visitation Gj¢ = 1.000000 + .000000 { D;¢ )
If 10 > Dj; > 9 scale value, then visitation Gj = .117117 + .088288 { Dj¢ )
If 9 > Dy, > 8 scale value, then visitation Gy = .295495 + 068468 { Dj; )
If 8 > Dy > 7 scale value, then visitation Gy = — 093694 + 117117 { Dy )
If 7 > Djt > 6 scale value, then visitation Gjr = .284685 + 063063 ( Dy )
If 6 = Dj; > 5 scale value, then visitation Gy = — 180180 + 140541 { Dy )
If 5 > Djy > 4 scale valye, then visitation Gjy = 441441 + 016216 { D}t )
If 4 > Dy > 3 scale value, then visitation Gy =—.192793 + .174775 ( D;¢ )
If 3 > Dyt > 2 scale value, then visitation Gj = 034234 + .09505% { Dj¢ )
If 2 > Dy > 1 scale value, then visitation Gy = — . 138739 + .185586 ( Dy )
If 1 = Dj; scale value, then visitation G;; = 046847

Annmual visitation relative to end of the month reservoir storage levels for Donner
Lake and Prosser, Stampede, and Boca Reservoirs are given in Table 7.6-11. An annual
percentage of visitation corresponds to an annual scale value which in tumn 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 reserveir storage levels being the same. The
annual percentages of visitation are shown in Table 7.6-12. Annual visitation would

differ under alternative reservoir storage levels.

Annual patterns of visitation for Donner Lake and Prosser, Stampede, and Boca

Reservours are also shown in Figures 7.6-5, 7.6-6, 7.6-7, and 7.6-8.
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Table 7.6-7. Survey Year Annual Visitation by Respondents by Month by Reservoir.
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Table 7.6-8. Expected Annual Visitation by Month by Reservour.
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Table 7.5-9. Weights for Expected Annual Visitation by Month by Reservoir.
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Table 7.6-10. Annual Scale Values by Reservoir.
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Tsble 7.6-11. Annuaf Visitation Relative to End of the Month Reservoir Storage Levels.
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Table 7.6-12. Survey Year Annual Visitation Relative to End of the Month Reservoir Storage Levels.
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Figure 7.6-5. Donner Lake Annua) Pattern of Visitation.
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Figure 7.6-6. Prosser Reservoir Aanual Pattern of Visitation,
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Figure 7.6-7

. Stampede Reservoir Annual Pattem of Visitation.

2 1 H

3 4 5 L
Mot
I-April, 2-May, 3-Jane, 4-buly, S-Auguat, §-Septomber, T-Ocicber, 3-Othes




1744

Figure 7.6-8. Boca Reserveir Annual Pattern of Visitation.
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Annual Muomber of Camping Visitors

The annual number of camping visttors to the reservows 1s denved by taking the
survey year number of camping wvisitors for the campgrounds at the reservoirs and
multiplying by the ratio of annual visitation for the given year 1o the annual visitation for
survey yvear. 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 California State Park and U.S, Forest Service data. This data is shown in
Table 7.6-13. There are twelve campgrounds in the area. One campground is near
Donner Lake. Four campgrounds are near Prosser Reservoir.  Another three
campgroutids are near Stampede Reservoir. And the remaining four campgrounds are
near Boca Reservoir. The annual number of camping visitors 15 provided for each
campground.

The annual number of campmg visitors for the given year is calculated through the
following equation,

Gj

Ii=J° (76-7)

where; I is the annual number of camping visitors for reservoir i
I{®  is the survey year annual number of camping visitors for
Teservoiri
(Gj  is the annual percentage of visitation corresponding to the
annual scale value for reserveir i
Gi® 15 the survey year annual percentage of visitation
corresponding to the annual scale value for reservoir 1

The equation 15 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 visifors 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 7.6-14,
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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 =1 (it} (7.6-8)
where: Kit 15 the number of annual camping visitors to reservoir i in month t
J; is the annual number of camping visitors for reservoir i
it  isthe 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
7.6-15. Together the annual number of camping visitors by month show the annual
pattern of visitation to the reserveir by camping visitors.
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Tabie 7.6-13. Annual Number of Camping Visiters by Campground by Reservoir.
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Table 7.6-14. Annual Number of Camping Visitors by Reservoir.
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Table 7.6-15. Annual Number of Camping Visitors by Month by Reservoir.
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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 vehicle count data.

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

L;i=M;{N}) {7.6-9)
O0i=PF;i (Qp) (7.6-10)
Gi
R; = (7.6-11}
L
where: L;  isthe number of camping visitors to reservoir i
M;  is the number of camping visitor vehicles at reservoir i

N;j  1s the average group size of camping respondents at reservoir i
Qj  is the number of day use visitors to reserveir i

Pi  is the number of day use visitor vehicles at reservoir i

i  is the average group size of day use respondents at reserveir i
R;  1s the ratic of day use visitors to camping visitors to reservoir i

The ratios of day use visitors te camping visitors by reservoir are given in Table 7.6-16.

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

Si=Ji{R}) {7.6-12)
where: S;  1s the annual number of day use visitors for reservoir i
I is the annual number of camping wvisitors for reservoir 1

Rj  1is the ratio of day use visitors to camping visitors to reservolr i

The annual number of day use visitors by reservoir are shown in Table 7.6-17.
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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.

Tt =5 (Ijt} {7.6-13)

where: Tit  is the number of annual day use visitors to reserveir i in month t
§i  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 7.6-

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 7.6-16. Ratio of Day Use Visitors to Camping Visitors by Reservorr.
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Table 7.6-17. Annual Number of Day Use Visitors by Reservoir.
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Table 7.6-18. Annual Number of Day Use Visitors by Month by Reservoir.
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Annual Namber 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,

{7.6-14)

where: Uit 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
Nj  isthe average group size of camping respondents at reservoir

The annual number of camping visiter groups by month to the reservoirs are
shown in Table 7.6-19.
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Table 7.6-19. Annua! Number of Camping Visiter Groups by Month by Reservoir.
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Annual Number of Dav 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,

(7.6-15)

where: Vit 13 the annual number of day use visitor groups to reservoir i in
month t
Ti;t  is the number of annual day use visitors to reservoir i in month t
Qi  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 7.6-20.
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Table 7.6-20. Annual Number of Day Use Visitor Groups by Month by Reservoir.
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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,

Wit = Uit ( Xj) (7.6-16)
Yi=2 Wit {7.6-17}
where: Wit  is the annual camping visitor expenditures for reservoir i in month t
Ujt  is the annual number of camping visitor groups to reserveir i in
month t
X;  is the camping visitor group expenditure function value for
TESETVOIr i

Y:  is the annual camping visitor expenditures for reservoir i

The camping visiter group expenditure function values for each reservoir are
shown in Table 7.6-21. The annual camping visitor expenditures by month by reservoir
are shown in Teble 7.6-22,

The annual camping visitor expendifures are proportioned by the percentage of
expenditure per category indicated by camping respondents for the reservoir. This is
done throngh the following equation.

Zei=Yi(AAg) (7.6-18)

where: Zoi 15 the annual camping visitor expenditures by category ¢ for
TESEIVOIT I
Y;  Is the annual camping visitor expenditures for reservoir i
AA.; Is the percentage of expenditure per category ¢ for
reserveir i by camping respendents

The annual camping visitor expenditures by category by reserveir are shown in
Table 7.6-23,
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Table 7.6-21. Camping Visitor Group Expenditure Function Values by Reservoir.
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Table 7.6-23. Anmual Camping Visitor Expenditures by Category by Reservoir.

Maber of Caymping, Laspoudess

Expundicarss. au Li by Camping, Rawpoud

Expursiinare an Conping Frm by Comgory Batpatdasiy,
Exgekinre an Hotal o bicts] by Camprivg, Rogrondonte
Expaniinas o Ratmmrerd by Cumpimg Pt
Exocinare oo (eceurion by Cumpny Rasprdess
Egmydingres an. el wal Suppds by Clipary; Rmiyproacbirm
Exxrodi Larwnd by Comping, Rongeviicts
Exprsiteras om Fusl try Compgy Naspesrafiety
Huopumexiincwns cu Ockor b Camyping Eapeoceients.

Totl Epaadings by Camping Rospondeeis

Exparcissm on Lrssss by Cumping. Lasposciests

Expondatirnl 4 Camping Faes by Camping Juspomfmm,
Expunditers an Hotel o kol by Chiepargy, B iporaiars.
Ezpasciserw to Rstsmed by Comping: Roapondents.
Enpeccitersy on (eessarion vy Coaprag Basgmscsn

Exponduce o Bl mval Supphs by Cuyprg, Laspoorsimide
Expramdet v wn Rowal by Crmgeing Faspocsienia
Expandaizm ik ol by Cumpirg Eogandoss
Expaceishirss wm Dibal by Cotping: Rasperians,.

Totnl Expandisaes by Comping Lapendants.

Aprnml Comprny Yitor Papucdiicerss on Camping Frm

sl Cosging Y iter Expengitors o Hoel or Motel

el Compny iter Erpereliscs on Esteorss

Apmnl Couping Yislcos Popasiioms on Groosses

Amrval Casaping Vit Exparuitoms on Boupeesch sl Sepplis.
el Cangiog Vimior Enpecitarss 30 Fucial

Asvnal Comping Vivtar Ropeitapen 05 Push

Aacyvenl Cumpiyy Vit Buparuistares on O

1] -]

b i v
reLk
11
s e r)
L b1 -]
FLY
Lk ]
LS5 12

e

Lo
F Y
B
1 352
LI,
L]
L BE,
L2 ]
LA 0O

1HEH
18172

51,7154

am
L RLY
Q00

LG

L. ]
Ml
A1L 50

500

iLo
175

D,
L™
Lo
il
(e
s

oy

FLL -
1550

BT

bt 150
A31.1%
L L)
Ical.xx
2L
L]
0o
koL
Ahes,

(4] 1% F

b1
I 5o
0.0
5
LR,
TEME
L L
(LR L)
o0 1.

1 0. D

SréTE
ALT A

bl ]
staan
w0

FRIIL
L K-

020018

n

L
AW
TR
153

0%k
14
104

Are X
ek OF

BL00S 12

1.4
NOEHH,
1.4,
LY
304N
ety
il L
LEP™™:
LT ik

1,114
aom
M
1201

T
LTt

gL ¥

LN



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.

ABjt = Vi (AG) (7.6-19)
AD; =2 ABj {7.6-20)

where: AB;t is the annual day use visitor expenditures for reservoir 1 in month ¢
Vit is the number of annual day use visitor groups to reservoir i in
month t
AC;  1s the day use visitor group expenditure function value for
TeSEIvolr I
ADj 15 the annual day use visitor expenditures for reservoir i

The day use wisitor group expenditure function values for each reservoir are shown
in Table 7.6-24. The annual day use visitor expenditures by month by reservoir are
shown in Table 7.6-25.

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

AEcj = ADj ( AF¢i) (7.6-21)

where; AT 15 the annual day use visitor expenditures by category ¢ for
Teservoir i
AD);  is the annual day use visitor expenditures for reservoir i

AF.; is the percentage of expenditure per category ¢ for
reservoir i by day use respondents

The annual day use visitor expenditures by categery by reservoir are shown i
Table 7.6-26.
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Table 7.6-24. Day Use Visitor Group Expenditure Function Values by Reservoir.
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Table 7.6-25. Annual Day Use Visitor Expenditures by Month by Reservoir.
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Table 7.6-26. Annusl Day Use Visitor Expenditures by Category by Reservoir,
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Annual Number of Camping and Pay 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 eguations.

AGj =Kyt + Tit (7.6-22)

AH; =% AGj (7.6-23)

where: AGjt is the annual number of camping and day use visitors for reservoir i
iz month t

Kit 1s the number of annual camping visitors to reservoir i in month ¢
Tit is the number of annual day use visitors to reservoir i in month t
AH; 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 reserveir are
shown in Table 7.6-27.
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Table 7.6-27. Annual Number of Camping and Day Use Visitors by Menth by Reservoir.
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Annual Camping and Day Use Visitor Expenditures

The annual camping and day use visiter 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.

Aljt = Wit + ABijt (7.6-24)

Alj=T ALy (7.6-25)

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

Wit is the annual camping visitor expenditures for reservoir i in month t
ABjy is the annual day use visitor expenditures for reservoir i n month t
Al;  is the annual camping and day use visitor expenditures for reservoir i

The annual ¢amping and day use visitor expenditures by month by reservoir are
showr in Table 7.6-28.
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Table 7.6-28. Annual Camping and Day Use Visitor Expenditures by Month by Reservonr.
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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.

AKei = Zoj + AEq; {7.6-26)
AL =2 AKi (7.6-27)
where: AKi 1s the annual camping and day use visitor expenditures by category ¢

for reservorr i

Z.; is the annual camping visitor expenditures by category ¢ for
reservoir i

AEj is the annual day use visitor expenditures by category ¢ for
Teservelr i

AL; 1s the arnual 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 7.6-29.
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Table 7.6-29. Annual Camping and Day Use Visitor Expenditures by Category by Reservoir.
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8. Model Application Improvement

Model application improvement mcludes estimation of the economic impacts for
afternative reservoir storage levels,
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8.1. Estimation of the Economic Impacts for Alternative Reservoir Storage Levels

Estimation of the economic impacts for altemative reservoir storage levels at
Donner Lake and at Prosser, Stampede, and Boca Reserveirs is done by integrating the
recreation model component with the input-output model component. A direct economic
Impact is caleulated first using the recreation model ¢component. Then second, the total
sconomic impact is calculated using the input-output model component, Third, the
Tesponse economic impact is also calculated using the input-output model component.
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Dirget Economic Impact

The direct economic impact is the expenditures that camping and day use visitors
at Donner Lake and at Prosser, Stampede, and Boca Reservoirs make in the regional
economy during the year. Expenditures are on licenses, camping fees, hotel or motel,
restaurant, groceries, equipment and supplies, rental, fuel, and other items,

Estimation of the direct economic impact is done through the following process.
Using the recreation model component, the ¢end of the month reservoir storage levels at
Donner Lake and at Prosser, Stampede, and Boca Reservoirs is the input data. In tum,
annual number of camping and day use visitors, annual camping and day use visitor
expenditures, and, annual camping and day use visitor expenditures by category are
calculated for each of the reservoirs. The total expenditures by category for all the
reservoirs are then placed into economic sectors to become the direct economic impact.
Underlying details of the recreation model component and equations used to calculate
annual visitors, annual visitor expenditures, and annual visitor expenditures by category
are given in Chapter 7.

End of the Month Reservoir Storage Levels

End of the month reservoir storage levels at Donner Lake and at Prosser,
Stampede, and Boca Reservoirs are provided in Table 8.1-1.

End of the month reservoir storage levels for Donner Lake and Prosser, Stampede,
and Boca Reservoirs are given for April through October and Other Months. April
through Octeber 1s 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 Ievels are taken in total for April through October and as an average for the Other
Months.

End of the month reservoir storage Ievels for Donner Lake and Prosser, Stampede,
and Boca Reservoirs alse have a set range of storage level. Reservolr storage levels at
Donner Lake can range between 5,796 acre-feet and 9,660 acre-feet, Reservoir storage
Ievels at Prosser Reservoir can range between O acre-feet and 29,840 acre-feet. Reservoir
storage levels at Stampede Reservoir can range between 0 acre-feet and 226,500 acre-
feet. Reservoir storage levels at Boca Reservoir can range between ¢ acre-feet to 40,870
acre-feet.

Anpyal Number of Camping and Day Use Visitors

Annual number of camping and day use wisitors by month by reservoir are
provided in Table 8.1-2.
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Anttual Camping and Day Use Visitor Expenditures

Annual camping and day use visitor expenditures by month by reservoir are
provided in Table 8.1-3.

Annual Camping and Day Use Visitor Expenditures by Category

Annual camping and day use visitor cxpenditures by category by reservoir are
provided in Table 8.1-4.

Direct Economic Impact

The direct economic impact by economic sector is provided in Table 8.1-5. The
total expenditures by category for the reservoirs are placed into economic sectors. The
direct impact is presented as total direct expenditures,

There are twenty economic sectors within the regional economy, These sectors
include 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. In addition to these sectors, there is
also other final payments and imports.

The trade sector accounts for expendifure categories of groceries, equipment and
supplies, fuel, and other. The eating, drinking, and lodging sector accounts for the
expenditure categories of hotel or motel, restaurant, and rental. Other final payments
account for expenditure categories of camping fees and license fees.

The total direct expenditures are trade, eating, drinking, and lodging sector
expenditures, other final payments, and imports, Other final payments and imports are
leakage's out of the regonal ¢conomy. Other final payments are expenditures to the
federal and state government. Imports make-up the balance of the marginalized trade
sector expenditures. The trade sector expenditures are marginalized to 25% to reflect that
only the mark-up value on goods sold remains in the regional economy.

552



1334

Table 8.1-1.

B ORFIEE
{GI

Table 8.1-2. Annual Number of Camping and Day Use Visitors by Moenth by Reservair.

cal

gi{iifi

O Tt

End of the Month Reservoir Storage Levels.

FEEEES

=
5

§ibed %

M7
14,464
k- L))
>3]
10,590
10,354
[LE

L3

a5
rm
o]
29
15

LA
13Ms
1043

L

Satmepexie:
Remrece

oyl

1M
(I ER)
186,335
Rtk
k- )
L7 4
0 e
1L

TH S
M
MnEN
0,43
(T4l

14,70
04
EZATP

i
31110
15,342

[T ]

MG

17042
14,163

Boo
Fasatvolr
L

B
ik
WALE

Al
LRl
1101

YL

Tl

risiiors

10T
o0
136202
L]
T9dl 3
SLTH
43,300
L%

I



143

Table 8.1-3. Annual Camping and Day Use Visitor Expenditures by Month by Reservoir.
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Table £.1-5. Direct Economic Impact by Economic Sector.
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Tetal Economic Impact

The total economic impact is the total amount of economic activity in terms of
cutput generated from the direct economic impact.

The total economic impact includes the direct economic impact plus indirect and
induced economic impacts. The direct economic impact is the expenditures accounted
for in the trade, and, eating, drinking, and lodging sectors. The indirect economic impact
is the additional impact that occurs due to linkages that the trade, and, eating, drinking,
and lodging sectors have with each other and with the other economic sectors in the
repional economy, except for local povernment and households sectors, The induced
econormic impact is the additional impact that occurs due to linkages that the trade, and,
eating, drnking, and lodging sectors have with the local government and households
sectors.

Estimation of the total economic impact is done through the following process.
The direct economic impact by economic sector is the input data, In turg, using the
input-cutput model component, the direct sconomic impact by economic sector is post-
multiplied by the output requirements to become the total economic impact, Underlying
details of the input-output model component and output requirements are given in
Chapter 4.

Total Economic Impact
The total economic impact by economic sector is provided in Table 8.1-6. The
total economic impact is presented as total output and adjusted ontput. The adjusted

output is net of agriculture production and mining sectors. The reason for this is because
the agriculture production and mining sectors have a fixed resource base.
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Table 8.1-6. Total Economic Impact by Economic Sector.
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Response Economic Impact

The response economic impact includes the employment response, income
response, populaton response, housing response, agriculfure water use response,
commetrcial water use response, and residential water use response to the total economic
impact,

Estimation of the response economic impact is done through the following
process, The total economic impact by economic sector is the input data. In turn, using
the input-cutput model component, the total economic impact by economic sector is
multiplied by the cutput response coefficients by economic sector to become the response
economic impact. Output response coefficients are given for employment, income,
population, housing, agriculture water use, commercial water use, and residential water
use. Underlying details of the input-output model component and cutput response
coefficients are given in Chapter 4.

Employment Response

Employment response by economic sector is provided in Table 8.1-7.
Employment is measured as jobs,

Income Response

Income response by economic sector is provided in Table 8.1-8. Income is
measured in dollars.

Population Response

Population response by economic sector is provided in Table 8.1-9. Population is
measured as all persons.

Housing Response

Housing response by economic sector is provided in Table 8.1-10. Housing is
measured as dwellings,
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Agriculture Water Use Response

Agriculture water use response by economic sector is provided in Table 8.1-11,
Agriculture water use is measured in acre-feef.

Commercial Water Use Response

Commercial water use response by economic sector is provided in Table 8.1-12.
Commercial water use is measured in acre-feet and in gallons.

Residential Water Use Response

Restdential water use response by economic sector is provided in Table 8.1-13.
Residential water use 1s measured in acre-feet and in gallons.
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Table 8.1-7. Employment Response by Economic Sector.
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Table 8.1-8. Income Response by Economic Sector.
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Table 8.1-9. Population Response by Economic Sector.
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Table 8.1-10. Housing Response by Economic Sector.
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Table 8.1-11. Agriculture Water Use Response by Economic Sector.
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Table 8.1-12. Commercial Water Use Response by Economic Sector.
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Table 8.1-13. Residential Water Use Respoase by Econemic Sector.
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Summary

A summary is provided m Table 8.1-14. This summary includes average end of
the month reservoir storage for the reservoirs, camping and day use visitors for the
reservoirs, direct economic impact, total economic impact, employment response, income
response, population response, housing response, agriculture water use response,
commercial water use response, residential water use response, and a recreation
expenditure multiplier.
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Table 8.1-14. Summary.
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