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already heavy recreation pressures on water resources will reach critical
proportions. The problems stemming from this pressure are among the most

difficult in the entire outdoor recreation fieild.
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ABSTRACT

Lake Berryessa Recreation Carrying
Capacity Analysis

Bureau of Reclamation regional personnel are preparing a RAMP (Reservoir Area
Management Plan) for Lake Berryessa of the Solano Project, California. The
lake, which is developed, operated, and maintained for recreation by Reciamation
since 1975, received 1.9 million visitor days of use in 1986,

Public information meetings for preparing the RAMP were held in the spring of
1987. Testimony expressing a desire for a recreation carrying capacity study on
the lake was given by many of the recreation visitors. The region requested
assistance from the Division of Water and Land Technical Services to do 2
recreation carrying capacity study. The study would become a part of the RAMP,

There was no time to conduct original research on the recreational carrying
capacity of Lake Berryessa. The outdoor recreation planner, who has expertise
in recreation carrying capacity of water resources, conducted an analysis of the
water recreation use of the lake. An ecdlogical consortium for population
distribution and organization analysis was conducted. Forty-four activities
occurring on the water surface were identified by Lake Berryessa recreation
management personnel. The interaction of the forty-four activities were
analyzed for conflict, compatibility, neutrality, and intraspecific competition
among each other, and for recreation resources in short supply. Of the
forty-four activities, only eleven have any recreation standards. Standards are
useful for planning. They are not applicabie to the management of a diverse and
disorganized recreation population participating in forty-four activities on a
large take. Activity transparencies were overlaid to identify areas of conflict
on the lake.

The analysis resulted in the following conclusions:
1. The recreatfon use is not evenly distributed on the water surface.

2. Recreation use is in concentrated pockets altong the west and south
portions of the lake in proximity of the concession and public access areas.

3. Even distribution of the water surface can be achieved by developing
additicnal public day use access in the north area of the lake.

4. The most vulnerable activities to canflict are those with passive
solitary experience expectations.

5. Conflicting uses which usually cause the perceptions of crowding must bhe
separated by time, space and enforcement.

6. Management, with public input, must decide if solftary uses are desirable
and resources should be committed for that experience on the north part of
the lake.
Additional development could reduce the amount of area that could be zoned for
solitude and nonmotorized use. "Carrying capacity" is an unusablie concept for
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managing recreation use on water at the lake.

Management techniques for achieving optimum recreational use of the water
surface are included in the analysis. Management and the public must decide
what techniques to use to reduce conflict, and enhance the public health and
safety of lake users. Education, boat registration, permits for specific uses,
minimal new regulations, and publi¢ involvement and support are essential to
achieving optimum use. Water recreationists will determine what their
saturation of use levels are, and management has the power for ultimately
determining what activities to allow and disaliow to reduce conflicts.

Education of resource use and expectations have been successfully used by other
agencies which abandoned the carrying capacity concept for management. Lake
Berryessa can achieve greater use, have an improved quality of user experience,
meet more recreational needs of the general publiic, and minimize resource
degradation through education. Management cannot rely solely on enforcement
provided by outside entities, nor by the Bureau which has no law enforcement
authority. Education is a means to get cooperation from lake users who could
apply peer pressure.

The ecological consortium analysis is a useful tool to sort out recreation uses
and identify the confiicts occurring on the water. The analysis allows
identification of the managment problems, an understanding of the nature of
activity conflicts, and how the problems may be resolved. An ecological
consortium analysis requires an intimate in~depth knowledge on the recreation
use of a water body such as Lake Berryessa.
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* INTRODUCTION

Lake Berryessa is a water storage facility of the Solano Project built by the
Bureau of Réc]amation in the 1950's. Since June 1975, Reclamation mahaged the

recreation planning, development, operation, and maintenance of Lake Berryessa.

Reclamation has responsibility to prepare a RAMP (Reservoir Area Management
Plan) which will archestrate all the uses of Lake Berryessa now and in the
‘future. Preparation of the RAMP began during 1987. Reclamation held several
public information meetings during Mag to receive viewpoints of people who live
in the region and use Lake Berryessa. During the meetings, the peopie expressed

concern and a need to look at the recreation carrying capacity of the lake.

This recreation carrying capacity analysis is prepared for Reclamation's
Mid-Pacific Regional Office and the Lake Berryessa Recreation Office in response
to the public request for determining capacity. This analysis will become a

part of the RAMP,
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INTRODUCTION

Lake Berryessa is a water storage facility of the Solano Project built by the
Bureau of Reclamation in the 1950's. Since June 1975, Reclamation managed the

recreation planning, development, operation, and maintenance of Lake Berryessa.

Reclamation has responsibility to prepare a RAMP (Reservoir Area Management

Plan) which will orchestrate all the uses of Lake Berryessa now and in the

future. Preparation of the RAMP began during 1987. Reclamation held several

public information meetings during May to receive viewpoints of peopie who live
in the region and use Lake Berryessa. During the meetings, the people expressed

concern and a need to lock at the recreation carrying capacity of the lake.

This regreation carrying capacity analysis 1s prepared for Reclamation's
Mid-Pacific Regional Office and the Lake Berryessa Recreation Office in response
to the public request for determining capacity. This analysis will become a |

part of the RAMP.
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PURPOSE
The purpese of this analysis is severalfold:

A. Provide management an understanding of the recreation carrying capacity

concept.

B. Apply the recreation carrying capacity concept to the recreation use of

Lake Berryessa through an ecological consortium analysis.

C. Provide management the tools to manipulate the recreation use of Lake

Berryessa to optimize capacity, and enhance the experience, quality, and

safety of the lake users.

This analysis is empirical and academic. There is no new criginal research
involved nor is any recommended for Lake Berryessa at this time. The analysis
is based on the authors' observations and information provided by Reclamation

personnel who are very familiar with the lake.

This analysis will not recommend any absolute numbers of participants who would
be allowed to use the water surface of Lake Berryessa. Subsegquent research
should be considered for such specific management decisions. As long as
adequate recreation land facilities for water access are available for public

use, people will not be turned away from using the water. Concessions will not

I1-1




be deprived of making a profit due to imposing water capacity limitations on the

lake.

This analysis only appiies to Lake Berryessa and no other water body which

receives public use.
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METHODS AND PROCEDURES

A. Describe Lake Berryessa resources, development, management, and use
characteristics as a part of capacity. This analysis will not evaluate resource

deterioration.

B. Conduct a selected literature review on recreation capacity observations,

studies and subjects related to carrying capacity.
C. Describe the activities, resource requirements, and tocations for each.

D. Conduct a recreation activity matrix analysis using an ecological consortium

approach.

E. Based on the matrix anmalysis, findings, and results, this effort will

provide management .options to guide recreation use of Lake Berryessa.

F. The management options should be jointly reviewed by management, the
concessions, and Lake Berryessa recreation users. Full cooperation by all
parties is essential to establish a meaningful recreation capacity use of the

lake.

G. If time permits, a review of this analysis will be requested from others who
are knowledgeable and have expertise about the recreation carrying capacity of
water resources. Their viewpoints will be included as an appendix to this
analysis.

ITI-1
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DESCRIPTION OF LAKE BERRYESSA

General Description

Lake Berryessa is the storage facility for the Solano Project in mid-California.
(See Figure IV-1 Location map.) The project irrigation service area is Jocated
in Solano County adjoining the northeast extremity of San Francisco Bay. The
Jake is located in Napa County within a 1-1/2-hour drive of the San Francisco
Bay area and Sacramento, California. The Lake Berryessa recreation service area

population in 1986 was about 6.8 million people.

The reservoir, impounded by Monticello Dam located in Napa County, stores
drainage from a 576 square mile basin of Putah Creek. The water is stored for
irrigation and munictpal and industrial use. In winter, the runoff occurs
almost immediately after precipitation. During the late summer, Putah Creek has

1ittle or no surface flow., There usually is subsurface drajnage.

The Solano Project was built by the Bureau of Reclamation and compieted in 1857.
Recreation use began in June 1959. There are 8,958 acres of project land

adjacent to the lake available for recreation.

At the top of conservation pool, the lake is 25 miles long, has a maximum width
of 3 miles and 165 miles of shoreline and a atorage capacity of 1.6 million

acre-feet. At 440 feet elevation, which is the top of the conservation pooal,

Iy-1




LAKE BERRYESSA

Figure IV-1. - Location map of Lake Berryessa
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tﬁe surface area is 20,700 acres. During the recreation season, April 1 to
October 15, the water level will usually fluctuate 17 feet due to water
withdrawals for project purposes. Maximum depth is over 200 feet and no

minimum pool has been established for water withdrawal or to sustain a fishery.

Physical obstructions on the reservoir are primarily the irregular and
ever-changing reservoir bottom lands. As water is withdrawn, the bottom lands
become exposed or form sand bars, spits, and shallow areas. The foreshore areas
are muddy and, eventually, dry out after several days of exposure. Buoys are
usually placed in the more heavily used areas of the reservoir to keep boats

away from the shallow areas.

A Pacific Gas and Electric double circuit 115-kV transmission line crosses the
south end of Lake Berryessa. The clearance between the 1ine and water level is
37.5 feet when the reservoir 1s at top of conservation pool. A steel and
concrete road bridge crosses Pope Creek which drains into the reservoir. The
clearance of the bridge above the water at the top of conservation pool is
approximately 45 feet. Another conc¢rete bridge crosses Putah Creek about

40 feet above the reservoir water.
Concessions

There are seven concessions located along the west and south shores of the lake
(see Appendix A, Lake Berryessa Map). They offer marina facilities and
services, food and general stores, and some campsite;. See Figure IY-2,
Facilities Chart. Most of the concessions on the chart have picnic and camping
facilities on the lake except Markiey Cove which has houseboat rentals. The
concessions have minima! swim areas on the lake. A1l the concessions have

long-term sites that are Teased to clienteie on a year-to-year basis. The
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lessees have placed travel trailers and mobile homes on the long-term sites
which are maintained year-round. The lessees use the travel trailers and mobile
homes as secondary recreational homes primarily during the recreation season.

Some lessees occupy their travel trailers and mobile homes year-round.

The resorts provide rudimentary camping facilities, picnic areas, and other
facilities for the short-term users. Short-term users will fill the resort

facilities to capacity on occasion.

Public Facilities

Reclamation is responsible for the overall recreation administration, public
facility development, and operation and maintenance of Lake Berryessa. Public
Law 93-493, Title VI "Solanc Project Recreational Facilities" dated October 27,
1974, authorized Reclamation to, "...develop, operate and maintain such
short-term recreation facilities...for the safety, health, prnfection, and

outdoor recreation use of the visiting public.®

-

Since June 1, 1975, Reclamation developed and now operates three day-use
facilities Tocated on the west side of the lake. The facilities at Capell Cove,
Smittie Cresk, and Oak Shores offer boat launching, parking, picnic sites, swim

beaches, and trails. Only Oak Shores is a2 United States recreation fee area.

Many of the short-term visitors prefer Bureau-developed day-use areas or
undeveloped areas. Demand for Bureau day-use areas is extremely high; all
facilities are usually full on most weekends during the peak seasonal use

period. Moderate to heavy use occurs on the weekdays.
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Existing Developments

Of the 8,958 acres of land around the lake avajlable for public use, 18 percent,
or 1,611 acres, are developed; 1,299 acres are developed by the concessions; and
312 acres are devefoped by the Bureau. The l1imiting factors for development

jinclude topography that causes inaccessibility to the water and slopes in excess

of 25 percent being unsuitable for development.

Lake Berryessa has 165 miles of shoreline of which 37.7 miles (23 percent) are
developed. Undeveloped access by the concessions is 27.7 miles and by the

Bureau is 10 miles.

There are no Bureau-developed marinas. The seven concessions have marinas
providing a total of 1,507 long- and short-term boat slips. Most of the slips
are occupied by the long-term visitors who have leased sites. There are no
moorage buoys at the concession or Bureéu facilities to accommodate boat storage

on the water.

Courtesy docks to accommodate boaters who launch and lead their boats are
provided by the Bureau and concessionaires. Only 4 boats can be accommodated by
Bureau facilities compared to 74 by the concessicnaires. The concessionaires

usually accommodate boaters who stop to buy supplies.

Only the concessions have rental boats. There are 21 houseboats, 83 other

boats, and a total of 28 jet skis and wet bicycles available.

There are sufficient boat-launch ramps and lanes at the concessions to launch
336 boats per hour (allowing 10 minutes per boat per lane). There are 7 ramps
with 56 total lanes provided by the concessicnaires compared to 3 ramps with

4 lanes provided by the Bureau.
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Parking facilities for launching boats are described below:

Launch Parking Bureau foncessions

- Total parking units - car only 362 ‘ 538
Boat trailers only 0 675
Car and boat tratler 106 383

Beaches for designated swimming are available at two concessions and two of the

Bureau areas. The accommodations are described below:

Bureau Concessions
Designated swim area . 4 acres .04 acre
Sand beach area in square feet 115,900 12,220
Beach hguse 0 0
pParking for swimmers - No. of units 32 215 a/
Lifeguard (manned areas) 1 yes 7 no

a8/ Not truly for swimming only.

Visitation and Use .

Lake Berryessa receives most of its annual visits between Memorial Day and Labor
Day. The primary recreation season for this analysis is April 1 through

: October 15.

Table IV-1 “Visitor Days of Recreation Use on Lake Berryessa" shows the
visitor day use of the lake more than doubled from 948,038 in 1980 to 1,938,957
- in 1586.
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Table IV-1. Visitor days of recreation use
on Lake Berryessa 1/

Year Visitor Days 2/
1979 989,002
1980 948,038
1981 778,278
1882 1,212,600
1983 947,863
1984 1,231,723
1985 1,742,093
1986 1,938,957
1987 1,413,411

1/ Based on U.S. Department of the Interior,
Bureau of Reclamation, Summary Statistics -
wWater, Land, and Related Data (Annual
Reports 1980-1986), VYolume 1, Table 14.
*Utitization of Recreation Areas on
Recjamation Projects.”

2/ Recreation use fluctuates from year to year
for any specifi¢c area because of changes in
Tocal conditions such as precipitation and
temperature, quantity and quality of
reservoir water, or reported conditions for
a particular activity. 1In 1985, recreational
use on Reclamation project facilities totaled
a record 50.9 million visitor days - up
1 percent from the 50.4 million visitor days
in 1984. This recreation use is based on the
12-hour visitor day, or 1 visitor day per
person involved in some form of recreation
activity during a continuous 12-hour period.
Recreation use is measured also by number of
visits. Recreation visits to Reclamation
project lands totaled 8Q.0 millien in 1985.

The recreation activities are diverse on Lake Berryessa. Motorbeating, fishing,
and water skiing are the most popular activities. Reclamation recreation
management personnel identified 44 water-oriented recreation activities for

purposes of this analysis. The land activities were excluded because this

analysis focuses only on water activities.

Iv-8




An_act1v1t1es 1ist, descriptions of the activities, and their resource
requirements are provided in ancther chapter. "Military Activities" is listed
as a recreation activity only because it must compete with other activities to
use the water surface. The military aircraft drop off parachutists into the
lake, which preempts other use commitments of the water surface. Military
activities are not recreation per se, however, occasional spectators watch the

parachutists drop into the water.

The Lake Eerryessa fishery has a mixture of warm- and cold-water species.
Warm-water species include bluegill, large and smalimouth bass, crappie, and
catfish. Nongame species include squawfish, shad, carp, and suckers.
Cold-water species include brook trout, rainbow trout (steel-head), German
brown, and chinook salmen. Rainbow trout are stocked, and there is some

natural reproduction in the streams which flow into the lake.

Lake Berryassa Climate

Lake Bérryessa usually experiences 275 days of sunshine per year with an average
annual precipitation of 30 inches. Snow is rare. The mean temperature during
the fall and spring is 60 °F, and in the low 70's during the summer. Occasignal
summer heat over 100 °F occurs during the summer with warm and pleasantly cool
evenings. Winters are normally wet and cool with occasional below freezing

temperatures. Lake Berryessa does not freeze over.

Prevailing winds are from west to east and less air movement is feit on the west
shore. Occasionally, the prevailing winds are fairly strong and produce rough
water on the reservoir main body while other areas, including the canyons of the
reservoir, are calm. North winds in winter occasionally create hazardous

conditions for small boats.
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In general, the ciimate is excellent for recreation. Air temperatures during
the May 1 through September 30 recreation season range from warm to hot during

the day and warm to cool during the evening.
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CHAPTER V
LITERATURE REVIEW




-

BOATING - SIGHTSEE (less than 15 miles per hour) - EXPERIENCE: Mental

Activity description. - Sightseeing is a generic term that includes people who

" travel at speeds less that 15 mph to look at the shareline features, go to a

fishing spot. run an errand on water, or just operate a boat for the fun of it.
Usually more than one person is in the boat. Boats with small motors are
precluded to slow speeds, but boats with capability of greater speeds
occasionally operate slower than 15 mph., The length of boat may range up to

55 feet for houséboats. Some boats tend to leave a large wake up to 4 feet high

while traveling at slow speed.

Resource requirements. - Standards for boating are in Appendix B. Surface

acreage requirements range from 3 to 8 per boat and one person, to 20 acres per
boat with an average of 2.5 persons per boat. Water depths will vary from a
minimum depth of 2 feet for outboard motors to 4 feet with inboard engines.
Water with waves tess than 1.5 feet high are preferred for a smooth ride. A
diversity of scenic views and natural features are desirable. This activity can
occur all year since the lake does not freeze; however, the warmer recreation

season is preferred.

Figure VI-5. - Boating less than 15 mph.
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