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Introduction
Since Reclamation began planning for development of the Lake Berryessa Visitor
Services Plan (VSP) in 2000, it was noted that a capacity or a range of the number
and type of houseboats that could be utilized on the lake had never been
determined through a formal process. When the Record of Decision (ROD) for
the VSP was approved in 2006, a specific provision was included in the ROD that
allowed for changes in the authorized number and type of houseboats, if any
deviation was supported by a new study. Therefore, the primary purpose of this
analysis was to determine what should be the houseboat capacity.
The author’s use a variety of information collection methods which included a
review of information contained in the Department of the Interior’s Federal
Interagency Task Force on Visitor Capacity on Public Lands and Waters; the
VSP/ROD; the existing Lake Berryessa Houseboat Policy; available current and
historical houseboat use data; geographical limitations of the lake; relevant
environmental considerations; proposed new marina developments; and
interviews with concessionaires, Napa County Sheriff’s Department, current and
former Reclamation staff, and other knowledgeable members of the public.
As a result of this information collection effort, the level of the analysis meets the
intent of the VSP/ROD requirement to determine if the existing number and type
of authorized houseboats could be adjusted in the future.
The houseboat capacity analysis is divided into the following sections: Capacity
Fundamentals; Project Background; Analysis Methodology; Project Assumptions;
Project Limitations; Decision Criteria; Recommended Houseboat Capacity;
Implications of Recommended Capacity; and Adaptive Management. Together,
the sections in the analysis provide managers and staff with the basic information
necessary to make informed decisions about the number and type of houseboats
that can be moored at the lake.

PROJECT OBJECTIVE
The objective of this houseboat capacity analysis (analysis) is to provide the
Bureau of Reclamation (Reclamation) with a reasoned and reasonable boating
capacity (i.e., number) for houseboats on Lake Berryessa (lake), California.
More specifically, this analysis addressed the question of ―What is the capacity
for houseboat overnight mooring on the lake (beyond the marina) during a
summer weekend?‖
For the purposes of this analysis, a houseboat is defined as a flat-hulled vessel,
rectangular in shape, enclosed with sidewalls and a roof, low powered and low
speed, ranging in length from about 25 to 65 feet on the lake, intended for

overnight recreational enjoyment, and with the larger vessels designed with two
or more discrete spaces for such functions as a galley, bathroom, bedroom(s), and
gathering space. Patio boats, pontoons, and cabin cruisers have some of these
features, but are not considered to be a houseboat.

Houseboats/OOV’s at Pleasure Cove Marina

Note: The 1993 Commercial and Private Houseboat Policy: Lake Berryessa
Operational Policy No. 1 and the 2006 Visitor Services Plan/Record of Decision,
Future Recreation Use and Operations of Lake Berryessa, defines a houseboat as
follows:
―Houseboats are defined by Reclamation as vessels whose lengths range from 40
to 60 feet which have the capability of providing facilities for overnight
occupancy for seven or more individuals (or are being used as such, and include
galleys, toilets, showers, etc.), or any other similar vessel which the Lake
Berryessa Recreation Manager determines should be considered a houseboat. ―
The Visitor Services Plan/Record of Decision (VSP/ROD) differentiates
houseboats from overnight occupancy vessels (OOV). The difference stated in
the VSP/ROD is that an OOV did not provide ―facilities for overnight occupancy
with a galley and toilet facility.‖
This distinction is problematic for analyzing overnight mooring capacity on the
lake. First, there are an unknown number of private vessels on the lake that meet
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the Reclamation’s definition of a houseboat which are less than 40’. Second, an
overnight occupancy vessel, by its very title, occupies mooring sites overnight.
Third, the Reclamation distinction of a houseboat versus an OOV is not used by
the recreation industry or profession. Fourth, it is not practical or reasonable to
inventory the number of overnight mooring sites for vessels based upon length
(i.e., shorter versus longer than 40’).

CAPACITY FUNDAMENTALS
Reclamation participated in the 2000–02 United States Department of the
Interior’s Federal Interagency Task Force on Visitor Capacity on Public Lands
and Waters along with the Bureau of Land Management, National Park Service,
U.S. Forest Service, and U.S. Fish and Wildlife Service. Guidance developed as
part of the national interagency effort is foundational to this analysis. The key
elements included the following:
Definition of a Visitor Capacity – Visitor capacity is defined as the supply,
or prescribed number, of appropriate visitor opportunities that will be
accommodated in order to achieve the desired management prescription for an
area. The capacity is the number social unit(s) most relevant and important for
the area in question. In this analysis, the social unit of focus is number of
houseboats on Lake Berryessa.
Standard for Visitor Capacity Decisionmaking – Sound professional
judgment is the substantive standard for decisionmaking by responsible public
officials. Sound professional judgment is defined as a decision that has given full
and fair consideration to all appropriate information, that is based upon principled
and reasoned analysis and the best available science and expertise, and that
complies with applicable laws. In this analysis, sound professional judgment was
used as the standard for the houseboat capacity recommendation.
Sliding Scale of Analysis – A sliding scale rule of analysis says that the
level of analysis (i.e., 1, 2, or 3) for a capacity decision should be commensurate
with the purpose and potential consequences of the decision. Depending on the
purpose and consequences of a visitor capacity decision, there may be different
(1) levels and types of information needed, (2) tools and techniques used, (3) time
and effort required, and (4) levels of certainty involved (precision and accuracy).
There are three levels of analysis generally recognized for visitor capacity
decisionmaking. A Level 1 analysis is a rapid assessment for general
management decisions, pre-planning information gathering, and routine
administrative functions. A Level 2 analysis is for situations in which resource
decisions and their potential consequences are not likely to be significant. A
Level 3 analysis is for situations in which resource decisions and their potential
consequences are likely to be significant.
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In the context of this project, a Level 1 analysis was employed to tier-off from,
and refine with further analysis, the houseboat capacity decision in the VSP/ROD.
Professional Principles for Visitor Capacity Decisionmaking – Below are
principles that reflect important and central values for visitor capacity
decisionmaking. Full and deliberate consideration of these principles will
contribute to a logical, reasoned, transparent, and defensible decision.
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1.

Management direction principally defines the visitor capacity, regardless
of whether the management direction or visitor capacity is explicitly
stated or not stated at all.

2.

A visitor capacity decision helps to sustain the integrity of natural
and cultural resources, as well as the important recreational and nonrecreational benefits they afford to local, regional, and national publics.

3.

A visitor capacity decision is a complex decision that is based upon
sound professional judgment (i.e., defined as a decision that has given
full and fair consideration to all appropriate information, that is based
upon principled and reasoned analysis and the best available science and
expertise, and that complies with applicable laws, rules and policies).

4.

A visitor capacity decision is made by a responsible official as part of a
public planning process, and, in some instances, may benefit from the
thoroughness and legal sufficiency afforded by a National Environmental
Policy Act compliant planning process.

5.

A visitor capacity decision quantifies the supply of available visitor
opportunities that an area can accommodate and may also address the
allocation of opportunities across the variety of affected visitors – types
of recreationists, commercial concessions, educational programs,
scientists, and others.

6.

A visitor capacity decision considers the larger regional landscape
and system of opportunities affecting the particular area of recreation
concern.

Typical coves used by houseboats in the Narrows at Lake Berryessa

7.

A visitor capacity decision provides clarity for focused dialogue and an
analysis of consequences across the proposed management alternatives
under consideration in a planning process.

8.

A visitor capacity decision uses a sliding scale rule in which the level of
analysis is commensurate with the potential consequence of the decision.

9.

A visitor capacity decision serves as a trigger or signal for managers,
concessionaires, the general public, and all stakeholders.

10. Visitor use approaching a capacity triggers consideration of a full range
of reasonable management responses.
11. A visitor capacity decision needs to be adaptive to new science,
information, uses, technology, trends, conditions, and other
circumstances of importance.
12. The effectiveness of a visitor capacity decision depends on an adequate
program of monitoring that is commensurate with the level of potential
consequences, risk, and uncertainty.
In summary, the houseboat overnight mooring capacity for the lake was based
upon all available information, sound professional judgment, a Level 1 analysis,
and professional principles.
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PROJECT BACKGROUND
Lake Berryessa is rural 25-mile-long north-south oriented man-made water
impoundment located about 50 miles northwest of Sacramento, California. The
lake is surrounded by steep wooded mountainous terrain. The lake has about
20,700 acres of water surface and 165 miles of shoreline. There is another
8,958 acres of adjacent public land managed by the Reclamation that surrounds
the reservoir. Of the total acres, approximately 1,300 are designated for
concession operations.
Research completed for this analysis determined that the general boating capacity,
which is 3,000 boats per day, was based on the original Public Use Plan
developed by the National Park Service for Lake Berryessa in 1959. The current
houseboat capacity of 150, which is evenly split as 75 commercial houseboats
and 75 private houseboats, was a negotiated number that was twice agreed upon
by Reclamation and the concessionaires operating at the lake in 1982 and again
in1993. Over time, the 150 houseboat capacity was carried forward and made a
part of the 1993 Reservoir Area Management Plan and the VSP/ROD. During
development of the VSP/ROD, Reclamation recognized that the established
houseboat capacity might need to be revised. Therefore, a specific provision was
included in the VSP/ROD that allows for changes in the houseboat capacity if
deviation is supported by a new study.
In 1988, Reclamation completed the Lake Berryessa Water Recreation Carrying
Capacity Analysis. The purpose of this 1988 analysis was to:
1. Provide management an understanding of carrying capacities
2. Apply the carrying concept to Lake Berryessa
3. Provide management with the tools to determine recreation use at Lake
Berryessa
It is important to note that the 1988 analysis did not make any recommendations
as to the houseboat capacity.
The 1988 analysis stated that there was a total of 21 concessionaire-owned
commercial houseboats at Markley Cove and 83 other boats available for rent
lake-wide; 1,507 concessionaire owned rental boat slips lake-wide; and 10 boat
ramps, of which 7 were provided by concessionaires and 3 (1 being trailer and 2
hand launch) provided by Reclamation, respectively. There were no private
houseboats noted on the lake at that time. In the early 1990s, Markley Cove
removed their commercial houseboats and replaced them with private houseboats.
Between 2008 and 2009, all of the existing concessions contracts expired and for
the most part, related water and land infrastructure was removed. After a lengthy
public bid process, in 2010, Reclamation issued two new commercial concession
contracts at the lake. Those contracts were awarded to Pleasure Cove Marina,
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LLC (Pleasure Cove), which will manage one site, and Pensus Lake Berryessa
Properties, LLC (Pensus), which will manage six sites. These contracts authorize
development of new facilities that, when constructed, will provide the public an
opportunity to utilize these facilities and related services for the next 30–40 years.
As part of their new contracts, both Pleasure Cove and Pensus will provide for
watercraft launching, wet slips/docks, marine fuel, waste disposal, and other
facilities to accommodate boating as well as land-based facilities. Each contract,
based on the concessionaire’s bids and subsequent contract negotiations, projects
a number or range and type of boats and ancillary facilities to be situated at their
respective concession areas.
The use of water for boating is expected to increase at the lake during the term of
these contracts. This increase in boating is likely to occur due to the conversion
of the previous concession areas to new facilities and general population growth.

Houseboats at Markley Cove Marina

Existing Management and Policy
There are currently three commercial concessions providing water and land-based
services at the lake. Those operations are located at Markley Cove, Pleasure
Cove, and five mostly undeveloped sites operated by Pensus. Until Pensus is able
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to develop their concessions, Markley Cove and Pleasure Cove have 100 percent
of the boat slips/docks and other marine facilities.
Reclamation’s Lake Berryessa Houseboat Policy and the VSP/ROD permit an
unspecified number of wet slips which could be used for houseboats pending a
decision by Reclamation. Currently, at Pleasure Cove, there are 6 commercial
and 20 private houseboats. The Pleasure Cove contract authorizes a total of
35 commercial and 30 private houseboats. At Markley Cove Marina, there are 32
private houseboats. The interim contract for Markley Cove authorizes a total of
38 private houseboats. Markley Cove does not rent houseboats.
The Pensus contract authorizes a total of 70 commercial and no private
houseboats. Pending the outcome of this analysis, Pensus could also be
authorized to moor private houseboats as well.
The combined total authorized commercial and private houseboats in the two new
contracts for Pleasure Cove and Pensus is 135. The number of OOVs is not
mentioned in either contract.
It is also important to note that Reclamation maintains a list of individuals who
have indicated they wish to have boat moored at the lake when a vacancy occurs.
As of November 2010, there are 113 names on the wait list for private houseboats
and 255 for other boats. It is not known if that number is still correct.

Current Houseboat Use (Demand)
Prior to initiation of this analysis, houseboat use statistics were not maintained
by Reclamation or Markley Cove. Pleasure Cove does maintain accurate use
information on commercial houseboats, but not on private houseboat. At the
request of the authors of this analysis, Reclamation monitored use of all
houseboats on selected days during the months of September and October 2010.
Table 1 lists the use documented by Reclamation and the day observed.

Table 1.—Observed houseboat use data for September and October 2010
Day of observation

Pleasure Cove Marina

Markley Cove Marina

September 4, 2010

20 private and 6 commercial

21 private

September 11, 2010

1 private and 3 commercial

Not observed

September 18, 2010

6 private and 2 commercial

8 private

September 25, 2010

4 private and 2 commercial

14 private

October 2, 2010

3 private and 2 commercial

6 private

October 9, 2010

2 private and 4 commercial

9 private

8

October 16, 2010

None in use

13 private

October 24, 2010

1 private

9 private

Pleasure Cove’s comprehensive data base regarding commercial houseboat use is
shown in table 2.
Table 2.—Pleasure Cove commercial houseboat use data for 2010
Date of use by month for 2010

Number of commercial
houseboats rented

June

61

July

108

August

111

September

38

Estimated off season months
Approximate Total for 2010

1

1

52
370

1

The commercial houseboat use during the specific high-use season months listed
above represents 86 percent of the total use for 2010. Therefore, renting 52 additional
houseboats would equal 100 percent, for an estimated total of 370 days commercial
houseboats were used in 2010. The high-use season for Lake Berryessa begins Memorial
Day weekend and runs through Labor Day weekend.

ANALYSIS METHODOLOGY
Based upon the decision criteria and a comprehensive and deliberate assessment
of all the information gathered, the authors and one of Reclamation’s field staff
inventoried the entire shoreline of the lake for suitable houseboat mooring sites.
Suitability involved removing those areas along the shoreline that could or should
not serve as overnight houseboat mooring sites. The total number of suitable
overnight mooring sites were tallied and referred to by the authors as the
theoretical houseboat capacity, to which a ―practicality coefficient‖ of 80% was
applied. These steps are discussed in more detail in the ―Recommended
Houseboat Capacity‖ section.
The Level 1 capacity analysis in this project was a 90-day effort formally initiated
on October 1, 2010. A series of steps and actions were taken:
1. Reclamation assembled all relevant and important plans, decision
documents, policies, aerial photos, topographic and resource maps,
contracts, reports, and other pertinent materials. A list of the key sources
is included in appendix A.

9

2. A careful review of all documents was conducted, as well as a review of
available marina website information, in order to understand the current
recreational, boating, and commercial services situation at the lake.
3. All the areas on the lake where houseboat use is not permitted or where
conflict with other public values (i.e., private land, public access ramp,
sensitive wildlife area) could be an issue were identified by Reclamation.
4. Formal and informal conversations with Reclamation staff were ongoing
throughout the process in order to ensure a full and accurate understanding
of the current and future situation.
5. Decision criteria were developed that would systematically guide how the
authors would analyze the lake situation and would serve as the basis for a
reasoned and reasonable decision for the number of houseboats that can be
accommodated moored overnight on the lake (beyond the marina) during a
summer weekend.
6. A physical inventory by the authors and Reclamation staff was conducted
at the lake. The inventory included a 2-day 3-person water-based
inventory; a 1-day land-based inventory of facilities, resource conditions,
public access points, and private lands; interviews with all three
concessionaires, Napa County Sheriff’s Department, and Reclamation’s
Lake Berryessa Field Office staff; and review of local resource maps,
reports, current rules and regulations, and policies governing the Federal
land and water at the lake.
7. Informal interviews with the marina managers from Pleasure Cove and
Markley Cove were conducted to further clarify the houseboat use on the
lake (i.e., who, when, where, how often, why, how long, experience sought,
patterns). Appendix B contains a list of all individuals interviewed.
8. Based upon the decision criteria and a comprehensive and deliberate
assessment of all the information gathered, the authors and one of
Reclamation’s field staff inventoried the entire shoreline of the lake for
suitable houseboat mooring sites.
Suitability involved identifying those areas and shorelines of the lake that,
for some reason, could or should not serve as overnight houseboat
mooring sites. The total number of suitable overnight mooring sites were
tallied and referred to by the authors as the theoretical houseboat capacity,
to which a ―practicality coefficient‖ was applied. These steps are
discussed in more detail in the ―Recommended Houseboat Capacity‖
section.

10

9. A work session was convened with Reclamation’s Central California Area
Manager and staff in early December 2010. The input received from this
work session was used to further strengthen the basis and findings of this
analysis.

PROJECT ASSUMPTIONS
1. The most practical, defining, and limiting factor affecting the houseboat
capacity on the lake is the number of suitable mooring sites available on a
summer weekend night. That is, given the nature of how people enjoy
houseboat recreational boating, the destination or ―overnight site‖ is the
primary source of opportunities to enjoy the type of secluded, tranquil,
nature-based experiences sought by most houseboat users on the lake.
2. Reclamation and the marina operators are in general agreement that one of
the management objectives for the lake is to provide houseboat enthusiasts
with the opportunity to enjoy a safe, secluded, private, and tranquil
overnight mooring site where the rural natural amenities (i.e., fish,
wildlife, birds, clean water, clean shoreline, natural sounds) are dominant.
3. Reclamation and the marina operators will provide quality visitor
information to houseboat users about locations for good overnight
mooring, how to be courteous to other land- and water-based visitors
(e.g., recommended distance between moored boats, speed, noise, quiet
hours, and desired behavior), safety advisories about wind and other
natural elements, and good practices for lake stewardship.
4. The decision criteria used as a basis for the houseboat capacity
recommendation are comprehensive, reasonable, and address all the
important considerations.
5. Because of the seasonal nature of houseboat use on the lake, the analysis
focused on the summer weekends. The analysis considered the typical
summertime conditions related to water levels, adjacent land uses, the type
and amount of other recreational use on the lake, patterns of land and
water-based recreation visitation, conflicts, congestion, climatic
conditions, shoreline conditions, vegetation, and other relevant factors.
6. The capacity recommendation assumes that houseboats will be
equally distributed in size from 25 to 75 feet. That is, the capacity
recommendation in this report is not simply for one size boat (e.g., 60-foot
houseboat), but rather for the range of houseboats expected to use the lake.
Furthermore, if the average size of houseboats increases over time, or if
the number of other larger boats were to significantly increase beyond
what is forecasted, the houseboat capacity recommended in this report will
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need to be lowered to accommodate this new change in boat use and the
recommendations in this report revised.
7. The capacity recommendation assumes that the houseboats will be evenly
distributed among the marinas on the lake. That is, the capacity
recommendation assumes the houseboat users will use and distribute
themselves around the lake and not cluster and congregate in one location
(e.g., the Narrows). Given the length of the lake, the more the houseboats
are distributed among the marinas, the less chance of boaters congregating
in one area and impacting the resource or recreation opportunity for
others.
8. Commercial and private houseboat enthusiasts often vary on several
factors that can affect the capacity of a lake. In general and on average,
private houseboat enthusiasts are the owners of their vessel, have made a
year-long financial commitment to the lake, are repeat visitors, will visit
the lake many more days per year than people who rent commercial
houseboats, are more knowledgeable of the lake and its many good
mooring sites, are more experienced with lake conditions and how their
behaviors can affect others, have a greater sense of stewardship for the
lake, are more competent and experienced in handling houseboats, the
boats are smaller, the groups are comprised of a smaller number of people,
and for the most part, they are more interested in a secluded, tranquil,
nature-based recreation experience.
In general and on average, people who rent commercial houseboats do not
have a sense of ownership with their rented vessel, have no long-term
commitment in the lake, are not repeat visitors, have visited the lake less
often, are less familiar and knowledgeable with the lake and its good
mooring sites, do not have as strong a sense of stewardship for the lake,
are less experienced and competent in handling houseboats (particularly
big boats), rent boats that are larger, more frequently have accompanying
watercrafts, are comprised of larger groups of people, and they are more
interested in a social intra-group recreation experience.
Thus, it is assumed that the space or footprint (i.e., physical and audio)
needed for the commercial houseboat enthusiasts are greater than for
private houseboat owners. This leads to the reasonable conclusion that the
houseboat capacity on the lake will be greater by a 2:1 ratio when there is
a higher percentage of private houseboat enthusiast versus those who rent
commercially.
9. It is assumed that the distribution percentages of the types and sizes of
boats, including both commercial and private houseboats, currently at
Markley Cove and Pleasure Cove are reflective of the nature of the
forthcoming Pensus marinas to be built. Stated otherwise, there is no
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compelling information to suggest that the current demand as reflected in
the boat use at the two existing marinas would change with the additional
marinas.
10. The primary revenue stream for marina operators at the lake is the rental
of wet slips for boats owned by private individuals, and not from
commercial rentals. That is, the economic engine for marina operations is
not the number of commercial rental boats but rather the number of wet
slips for private boats of all types.
11. The percentages of houseboats that will exit the marina and moor out on
the lake on a summer weekend were based upon interviews with the
current marina operators. Pensus, a new concessionaire at Lake
Berryessa, provided an estimate that provided ―fresh‖ views of usage
based upon market research and experience from other locations.

PROJECT LIMITATIONS
1. This capacity analysis was a Level 1 of analysis, and thus, the
recommendations are based upon limited professional time allotted to the
project and the best available information with no original data collection.
2. There have been significant recent changes at the lake and many to come
in the years ahead. New markets may emerge. In particular, the future
development of the Pensus marinas and their operations is still evolving
at this time. This lack of predictability, detail and clarity, limits the
capacity analysis and the related management recommendations.
3. The level of analysis did not involve any comparison of how alternative
management actions or policies (e.g., designated mooring sites, overnight
shoreline staking, closures, and public boat access to the main part of the
lake via the boat ramp at Capell Cove) might affect the recommended
houseboat capacity. This analysis was solely based on the current
management program and anticipated marina development and operations.
4. The level of analysis did not permit in-depth consideration of the effects of
houseboats on non-recreational values (e.g., water quality, shoreline
erosion, wildlife disturbance, and cultural resources).
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DECISION CRITERIA USED FOR CAPACITY
RECOMMENDATION
Decision criteria are an important tool for making good visitor capacity decisions
and related management recommendations. An explicit list of decision criteria
developed early in an analysis, is important to make decisions reasoned,
transparent, and trackable. Decision criteria help to establish the ground rules, the
rationale of a process, and the pieces of the puzzle to be considered in the
decision.
Table 3 provides the list of decision criteria used to locate suitable mooring sites
during the 2-day water-based inventory conducted by the authors. These criteria
were first used to identify locations on the lake that were not suitable for
houseboat moorings. Second, the water-based inventory of the shoreline further
confirmed the suitability or lack thereof, and allowed for a tally of suitable
houseboat mooring sites to be compiled.
Map 1, identifies the locations such as developed sites and wildlife areas not
suitable for houseboat moorings as well as the number and location of houseboat
mooring sites identified during the physical inventory of the lake.
Table 3.—The decision criteria used for the inventory and to develop a recommendation
for the houseboat capacity on Lake Berryessa.
Water depth (avoidance of shallows)
Sensitive wildlife management areas (avoidance of important wildlife nesting or
migration resting areas)
Administrative sites (1/4 mile distance from dam, headquarters, public boat
launch)
Existing and proposed concession areas (avoiding marina structures and 1/4 mile
separation)
Non-motorized travel zones
Locations administratively closed to boat use during high-use weekends
(e.g., Pope Creek)
Skier’s Cove closure to houseboats
Day use (picnic, swimming) and overnight camping areas
Sufficient room for relatively inexperienced operators to navigate and maneuver
large houseboats
Exposure to high winds in the main channel
Proximity to high-speed and high-use boating areas (e.g., main channel of the
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Narrows)
Steep slopes or unsuitable rocky soils that inhibit anchoring
Coves of sufficient size for mid- to large-size houseboats
Locations where a moored boat could be out of sight of another moored boat or
with at least 250 yards of separation
Proximity to privates houses, bridges, and other similar structures (avoidance with
1/4 mile of private houses)
Attractive locations providing privacy, seclusion, safety, and tranquility

Recommended Houseboat Capacity
The author’s concluded that 175 houseboats is the practical capacity that can be
moored overnight out on the lake (i.e., beyond the marinas) during a summer
weekend. A further explanation of the basis for this capacity is provided below.
Theoretical Capacity. Based upon the decision criteria and procedures
previously discussed, the number of houseboat mooring sites counted as part of
the water-based field inventory totaled 220.
While 220 mooring sites theoretically exist, it is not practical nor is it realistic to
manage a recreation setting given the events and circumstances that is typical of
Lake Berryessa. For example, on any given weekend night a number of these
sites would not be suitable because of such factors as:
Use by another type of boat (e.g., pontoon, patio, cabin cruiser)
Reservoir levels (e.g., high or low)
Shoreline activity (e.g., grazing, fishermen, hikers, noise)
Management closures (e.g., shoreline restoration, wildlife nesting and
migration, unsafe conditions)
Resource conditions (e.g., floating logs, overhanging snags, exposed
boulders)
Litter and waste from previous visitors
Visitors not having adequate (a) skill to navigate in particular locations, (b)
information or knowledge about the location of sites, or (c) sufficient time
to travel to mooring sites.
Unusually strong winds or wave action.
Practical Capacity. Similar to other industries (e.g., hotels, developed camping,
classrooms, golf courses), the theoretical capacity of an outdoor recreation setting
is adjusted downward to a ―practical or functional capacity‖ in order to account
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for events and circumstances that surround the nature of the recreating public,
natural settings and their resource management.
Thus, 80% of the theoretical capacity is deemed professionally reasonable as the
basis to recommend a houseboat capacity of 175 houseboats that can be moored
overnight out on the lake (i.e., beyond the marinas) during a summer weekend
(i.e., 220 theoretical capacity x 80% = 175 mooring sites).

IMPLICATIONS OF THE RECOMMENDED
CAPACITY ON THE SIZE OF MARINAS
The recommended houseboat capacity of 175 overnight mooring sites out on the
lake (i.e., beyond the marinas) has implications for the size and administration of
the marinas on the lake. The logical question for Reclamation to maintain this
capacity is as follows: if 175 houseboats can be moored overnight out on the lake
on a summer weekend night, how many total houseboats should the marinas
accommodate in order not to exceed this capacity? This section responds to that
question based upon the following assumptions and findings at Lake Berryessa.
There are both private and commercial houseboats on the lake. Private
houseboats are owned by a private individual who then rents a wet slip in a
marina for a period of time, such as one year. Commercial (i.e., rental) houseboats
are owned by the marina corporation, moored in a wet slip in the marina, and
rented out to individuals or groups for typically 3-7 day excursions on the lake.
An important distinction between private and commercial houseboats affecting
the houseboat capacity is the percentage of these vessels that are out on the lake
(i.e., beyond the marina) on any summer weekend. Based upon interviews with
the owners of Markley Cove, Pleasure Cove and Pensus, the percent of private
houseboats that leave their marina wet slip and moor overnight on the lake on a
summer weekend is about 40%. Likewise, the percent of commercial houseboats
is about 95%.
Given the houseboat overnight mooring capacity of 175, and the percentages of
private and commercial houseboats which leave their wet slips to moor on the
lake, the number and distribution of houseboats accommodated in the marinas on
the lake can be calculated using the following formula.
(# of private houseboats x 40%) + (# of commercial houseboats x 95%) = 175
Table 4 illustrates the total number of houseboats, partitioned between private and
commercial vessels, which can be accommodated in the marinas and on the lake
while not exceeding the overnight mooring site capacity of 175. It illustrates that
there are various options depending upon the number of commercial versus
private houseboats. Table 4, also illustrates that the decision regarding the
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number of wet slips for houseboats on Lake Berryessa is conditional and can be
adaptive over time as new information and circumstances present themselves.

Adaptive Management of a Houseboat Capacity
The 2000–2002 Department of the Interior’s Federal Interagency Task Force on
Visitor Capacity on Public Lands and Waters established a set of professional
principles for addressing and adapting visitor capacities. It is important to note
that capacities are not static, fixed, or absolute. On the contrary, Task Force
Principle #11 states that: A visitor capacity decision needs to be adaptive to new
science, information, uses, technology, trends, conditions, and other
circumstances of importance.
It is expected that the recommended houseboat capacity presented in this analysis
will be adaptive to new information and circumstances over time. The types of
factors and information that should be included in a monitoring program and
weigh on adapting the 175 houseboat overnight mooring site capacity should
include, but not be limited to:
Resource conflicts (e.g., wildlife, shoreline degradation)
Shoreline litter and human waste
Visitor conflicts (i.e., among boaters, between boaters and shoreline
users)
Boating accidents (i.e., type of boat, cause of accident, location)
Law enforcement contacts/citations
Level of visitor satisfaction
Reports of crowding and congestion
Use rate of houseboats during weekdays and weekends
Changing recreation use patterns
Key stakeholders should be contacted annually such as marina operators, Napa
County Sheriff’s Department, private land owners, private houseboat owners,
other boat slip renters, public boat launch users, and representatives from local
clubs (i.e., boating, fishing, skiing, or hiking clubs).
Monitoring should include a sampling of several summer weekend days when the
percent of houseboats moored in the marina versus out on the lake could be
observed. Based on their contract requirements to provide visitor use data, marina
operators should be expected to track and report the daily commercial and private
houseboat use rate during the high use season.
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Table 4.

The number of private and commercial houseboats that could be
accommodated in the marinas on Lake Berryessa while not exceeding the
recommended houseboat capacity for overnight mooring sites.
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APPENDIX A
Directory of Sources

DIRECTORY OF SOURCES
Public Use Plan, Monticello Reservoir, (Lake Berryessa), Solano ProjectCalifornia, 1959.
Operational Policy No. 1—Revised, Policy for Houseboat /Cabin Cruisers Lake
Berryessa, 1982.
Lake Berryessa Water Recreation Carrying Capacity Analysis, 1988.
Lake Berryessa Reservoir Area Management Plan, 1992.
Record of Decision, Lake Berryessa Reservoir Management Plan, 1993.
Commercial and Private Houseboat Policy, Lake Berryessa Operational Policy
No. 1, 1993.
Department of the Interior’s Federal Interagency Task Force on Visitor Capacity
on Public Lands and Waters, 2002.
Lake Berryessa Visitor Services Plan and Record of Decision, Future Recreation
Use and Operations of Lake Berryessa, 2006.

APPENDIX B
List of Individuals Interviewed

LIST OF INDIVIDUALS INTERVIEWED
Brockman, Ron. Retired Reclamation employee. Team Leader for the Lake
Berryessa RAMP, 1993. Date interviewed: September 22, 2010.
Colvin, Tim. Regional Vice President, Forever Resorts. Dates interviewed:
October 20, 2010, and November 17, 2010.
Crotts, Jeremy. Chief Operating Officer. Pensus Lake Berryessa Properties,
LLC. Date interviewed: November 15, 2010.
Crysdale, Richard. Retired Reclamation employee. Co-author, Lake Berryessa
Water Recreation Carrying Capacity Analysis, 1988. Date interviewed:
September 7, 2010.
Frazier, Linda. General Manager, Markley Cove Marina. Dates interviewed:
September 23, 2010, and October 20, 2010.
Kunze, Carol. Berryessa Trails and Conservation. Date interviewed:
September 21, 2010.
LeCount, Adam. Napa County Deputy Sheriff. Date interviewed:
October 20, 2010.
Maule-Ffinch, David. Chief Executive Officer. Pensus Lake Berryessa
Properties, LLC. Dates interviewed November 15 and 26, 2010.
Maule-Ffinch, Georgianna. Corporate Counsel. Pensus Lake Berryessa
Properties, LLC. Date interviewed: November 15, 2010.
Olson, Erik. Napa County Deputy Sheriff. Date interviewed: October 20, 2010
Peet, Dave. Director of Construction and Maintenance, Pensus Lake Berryessa
Properties, LLC. Date interviewed: September 23, 2010.
Scullin, Jim. Retired Reclamation employee. Co-author, Lake Berryessa Water
Recreation Carrying Capacity Analysis, 1988. Date interviewed:
September 21, 2010.
Sides, Terry. Director of Administration, Forever Resorts. Dates interviewed:
November 5, 2010, and November 17, 2010.
Sparkman, Terry, General Manager, Pleasure Cove Marina. Dates interviewed:
October 20, 2010, and November 17, 2010.

Bureau of Reclamation
Darcy Ayotte
Patty Blackwell
Peggi Brooks
William Brown
Clayton Dennis
Jeanne Graham
Dan Holsapple
Jason Jordan
Dan Kolda
Nate Kyle
Jeff Laird
Mike McGraw
Melissa Vignau
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APPENDIX C
LAKE BERRYESSA MOORING SITE MAP
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