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Chapter One

1.0 Introduction

Golf is currently one of the fastest growing participatory sports in the U.S. With
this increase in recreational activity has come greater usage of existing golf courses
and increased demand for development of new courses. The National Golf
Foundation predicts that one new golf course must be built per day for the next 11
years to meet projected growth of the golf industry (Balogh, 1992). King County,

for example, has had a documented shortage of golf courses since the 1970's; at
present, there are approximately ten golf courses being proposed across King
County. Consequently, King County anticipates a continuing series of golf course
development applications and has developed this manual to respond to the
environmental concerns commonly associated with golf course development and
operation.

In addition to meeting one of many recreational needs of local residents, golf
courses, when managed according to the recommendations in this manual can
provide open space, neighborhood separation, visual amemty, and wildlife habitat.
Successfully meeting these multiple objectives, however, requires an understanding
of potential impacts associated with golf courses as a result of construction
activities, planting of vegetation, the use of pesticides and fertilizers, and water
consumption. These issues, and recommendations for addressing them, are the
subject of this manual. ’

1.1 Objectives, Approach & Scope of Manual

This manual of best 'management practxéés (BMPs) has been prepared to provide'

- technical information to golf course planners, engineers, developers, biologists,

landscape architects, government administrators, county residents, and the

" numerous other consultants and scientists that are involved or interested in golf
“course development and management. The objective of the manual is to review,

compile, select and summarize existing technical data relating to golf course
development and management. Particular areas of concern, and the focus of the
BMPs recommended  here, include water consumption and conservation,
vegetation and wildlife habitat, hydrology and water quality. The manual also
attempts to place the location and permitting of golf courses within a local and
regional context of land use planning and environmental review processes.

The intent is to provide an up-to-date body of knowledge of golf course
management practices that can provide guidance to those involved in golf course
planning, design, management and permitting. It is hoped that the manual will
result in greater direction and consensus on a number of management approaches
and, as a result, reduce the time and uncertainty associated with current planning
and review of individual proposals. While the recommended approaches are not
likely to solve all environmental problems associated with golf courses, they can
help identify thresholds of concern for particular issues, provide valuable guidance
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Chapter One

on how to deal with specific situations, and provide direction on how to plan for
and mitigate specific impacts. It is also hoped that use of the manual will lead to
| development of a more coordinated process for reviewing golf course proposals.

The manual contains technical information compiled from numerous sources; a
bibliography is included for readers interested in examining the source material or
in conducting further research. The contents do not purport to be exhaustive;
rather, they are meant to provide a reasonable and useful level of detail concerning
the major issues. New information relevant to golf courses is continuously being
generated as a result of further research and experience across the country. This
manual should be updated regularly to reflect and incorporate new information.

1.2 Content and Organization of the Manual

The manual is organized in ten sections plus appendices, with flow charts provided
at the beginning of each section. In general, the organization follows technical
subject matters (e.g. water); extensive cross references are provided to indicate
relationships between technical issues. The Introduction provides an overview of
the objectives, approach and scope of the manual. Section 2 provides an overview
of relevant King County land use plans, policies and regulations related to golf
course location and design, and includes a survey of land use adjacent to golf
courses in King County. It also discusses the relationship of golf course planning
to environmental review pursuant to the State Environmental Policy Act (SEPA)
and King County's review of storm water management plans. Section 3 provides
a model outline for a golf course management plan. Section 4 covers wildlife and
habitat concerns, including wildlife management; use of native vegetation, use of
buffers and special protection areas, and issues related to ongoing monitoring.
Section 5 discusses water supply issues, including design of golf course irrigation
systems and approaches to water conservation. Sections 6 and 7 address
hydrology and control of water quantity, and geohydrology respectively. Section
8 ' contains information on turfgrass maintenance including integrated pest
management. Section 9 recommends BMPs for protecting water quality, and
addresses issues related to use of chemicals, simulation modeling to identify
potential water quality impacts, and monitoring programs. Section 10 provides
recommendations for future research, including development of a model for
wetland and stream recharge, and approaches for predicting stormwater quantity
and quality. Section 11 contains a comprehensive bibliography of sources for the
manual and other references identified in local libraries.

The manual has been designed in a loose-leaf workbook format to provide for easy

updating and to allow for notes and annotations in the margins. It is hoped that
 continued funding will be available to keep the information on BMPs current and
to achieve a true "state of the art" BMP manual over time. :
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Chapter One

1.3 Acknowledgments and Credits

The impetus for development of the BMP manual was provided by the King
County Environmental Division and a steering committee consisting of public and
private sector representatives. Funding for this project was also shared by these
participants. Members of the Steering Committee are identified in Appendix A.
Initial drafts of the manual were reviewed by a Technical Advisory Committee,
identified in Appendlx B, consisting of individuals knowledgeable in the technical
areas involved in golf course development and operation. The authors wish to
thank all these individuals for their valuable input.

The research and writing for the guidebook was performed by a team of

‘consultants lead by Beak Consultants Incorporated (Golf Course Management |

Plan - Chapter 3, Water Quality - Chapter 9), and included the following firms:
Associated Earth Sciences, Inc., (Geology & Hydrogeology - Chapter 7), W. Lee
Berndt, Ph.D. (Operations and Pest Management - Chapter 8); Huckell/Weinman
Associates, Inc. (Introduction - Chapter 1, Land Use - Chapter 2, manual design
and editing); Northwest Hydraulic Consultants, Inc. (Hydrology - Chapter 6); and
Springwood Associates (Wildlife - Chapter 4). Pesticide selections cautions in
Chapter 9 were authored by Henry Shaw of the King County Environmental
Division. Cover graphics were designed by Wendy John, Technical Graphics.
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Chapter Two

2.0 Land Use Planning & Regulatory Framework
2.1 Land Use Planning & Regulation In King County

This section provides a brief overview of major plans, policies and regulations |

 affecting the location, development and operation of golf courses in King County.

The intent is to identify the plans or regulations, succinctly summarize their intent
and approach, and indicate their relevance to the concerns of this manual.
Reviewing golf course proposals is extremely complex, both for applicants and
County staff. There is uncertainty, for example, over when in the process some
environmental data should be submitted and at what level of detail (e.g. conceptual
or detailed). This section will, it is hoped, encourage continuing dialogue between
interested parties over how study requirements and review procedures can be
better coordinated.

~ Overall Planning Framework

Over the past fifteen years, King County has developed a three-part planning |
system, consisting of the County-wide Comprehensive Plan, adopted in 1985;
community plans for thirteen identified community planning areas within the
County; and functional plans for specific County services and facilities (such as
storm water management, parks and open space, roads, economic development,
etc.). The Comprehensive Plan establishes general policies on issues of regional
concern, such as the overall land use pattern and general locations of areas
appropriate for urban and rural levels of development, parks and open space, and
resource uses (such as agricultural and forestry). General policies deal with
subjects such as housing, commercial and industrial development, environmental
protection, resource lands, pubhc facilities and services, and transportation and
utilities. ‘

Commumty Plans' develop more detailed policies, land use designations,
development standards and capital improvement programs for distinct planning
areas. When adopted by the County Council, they augment and amend the
Comprehensive Plan. Functional plans, such as the King County Open Space Plan,

“develop policies and standards and recommend implementation programs for
~ particular services. and facilities.

Plan policies are implemented through land use regulations, such as the Zoning
Code (particularly the Sensitive Areas Ordinance portion of that code) and through
standards for environmental protection at the project level, like the Surface Water
Design Manual. In addition, the State Environmental Policy Act (SEPA) overlays
all of these plans and regulations and requires disclosure and mitigation of
significant adverse environmental impacts.
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Chapter Two

These multiple plans, policies, regulations and standards were generally developed
independently over the course of a number of years and may overlap, or sometimes
appear to conflict, with one another. When they converge during the review of a
particular proposal, such as a golf course, resolution of policy and regulatory
conflicts can be time consuming, costly and stressful for both applicant and
reviewing staff. Development of a particular site for recreational use, for example,
may conflict with requirements for environmental protection. One purpose of this
manual is to provxde some tools for identifying and resolving such conflicts, for

coordinating review of applications for golf courses, and for suggesting planning

and management approaches that can deal with potential environmental problems.
Public Benefit Rating System

The Public Benefit Rating System provides an incentive available to landowners in
King County and can be applied to golf courses. It is designed to preserve high
quality open space meeting specified requirements. Land proposed for acceptance
into the program must meet the definition of a "priority resource" as stated in
Ordinance 10511. Active and passive recreation areas fall into this category,
which may be applicable to golf courses. To satisfy the definition, a facility must
be open to the public and charge a fee no higher than that charged by a comparable
public facility; or, the facility must provide recreation or other services to youth,
senior citizens, the handicapped or similar group. Ordinance 10511 lists a golf
course open to the public, with fees not exceeding public golf courses, as an
example of an eligible site. A golf course may also provide one or more of the
other priority resources listed in the ordinance, such as significant wildlife, plant or
salmonid habitat area or a surface water quality buffer area.

A golf course that meets the definition of a priority resource may apply for a tax
reduction for the qualifying portion of the property. Landowners may receive an
| additional tax reduction for providing public access (unless it would endanger the
resource). Public access is not required for most resources, however. ~

It should be noted that eligibility for the program requires use restrictions beyond
those required by the Sensitive Areas Ordinance, or those in other King County
regulations applicable to land use or surface water protection.

King County Comprehensive Plan

A number of pohcxes in King County's Comprehensive Plan (1985) recognize the
importance of open space and recreational facilities, consistent with other County
policies and plans. The plan contains an Open Space land use category, for
example, which identifies public park and recreation areas and environmentally
sensitive lands protected by regulations. The multiple functions of these lands
include providing visual buffers within and between areas of development, visual
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Chapter Two

enjoyment and opportunities for outdoor recreation ,and protection of
environmentally sensitive areas (PC-113).

The goal of the Comprehensive Plan's Environment and Open Space Element is to
balance the need to accommodate future growth while, at the same time,
preserving the region's highly prized environmental quality, recreational
opportunities, and aesthetic beauty. The plan encourages achievement of multiple
open space benefits where possible, including recreational opportunities, scenic
vistas and wildlife habitat (E-202).

Private open space, such as that contained within residential communities, is
encouraged as a means to achieve the plan's open space objectives. Private open
space can protect valuable natural features, provide natural buffering, and reduce
pressure on the County to provide publicly funded recreational facilities (E-208).

Cominunity Plans

As noted above, Community Plans contain more specific policies and land use
designations applicable to defined areas within the County. Each plan also
develops recommendations for meeting the community's capital facility needs, such
as for parks and roads. These plans also apply zoning classifications to all lands
within each community planning area. Community plans can have an important
influence on the location of specific uses, such as golf courses, through application
of land use and zoning designations, through identification of environmentally
sensitive areas, or through specification of development conditions in response to
locally identified environmental problems.

' King County Open Space Plan

King County's Open Space Plan (1988) is intended to achieve a dynamic and
interrelated open space system that embodies a number of attributes or values.
These important attributes include wildlife habitat, shoreline access, wetlands,
regional trails, and scenic resources/community separators. Depending on specific
location and physical conditions, golf courses may embody many or all of these |
attributes. The plan itself is focused on public acquisition of elements of the
regional open space system, and on providing pedestrian/equestrian trail linkages.

King County Zoning Code

King County's Zoning Code implements the policies of the Compréhensive Plan
and determines the permitted use of all land within unincorporated areas. It is,
therefore, one important determinant of where golf courses can-and cannot be
located.

Golf Course BMP Manual — v : 2-3
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Chapter Two

Currently, the code permits golf courses outright in most residential zones (RS,
RD, RM) and as a conditional use in the Rural Area (AR) zone Golf courses are
prohibited in resource zones (A, F, FR) and in commercial/industrial zones (BN,
BC, CG, ML, MH, BP, QM). They are permitted as conditional uses in the
Growth Reserve (GR) zone.

It should be noted that King County is currently considering an update of its
zoning code. In the draft code (September 23, 1992), golf courses would be
permitted outright in the Urban Reserve and Urban Residential zones,
conditionally permitted in the Rural Residential zone, and prohibited in
Commercial/Industrial zones (Néighborhood, Community and Regional Business,
Office, and Industrial) and Resource zones (Agriculture, Forest, Mineral
Extraction).

Sensitive Areas Ordinance
King County's Sensitive Areas Ordinance (SAO) (1990) is intended to protect

environmentally sensitive areas, including wetlands, streams, steep slopes and
landslide hazard areas, coal mine hazards, flood hazard areas and erosion hazard

areas. The regulations generally establish setbacks, mitigation planning, and in

some instances may limit activities and uses occurring on a site. The SAO's
wetland regulations also establish protective buffer areas adjacent to wetlands.
Activities that can occur within the buffers are limited.

In terms of golf course planning and design, some sensitive areas -- such as
wetlands, streams and steep slopes -- may appear to be potential amenities, adding
visual dxversnty and challenge to the golfer. At the same time, inappropriate
activities in or near these sensitive areas can adversely affect the functions and
values of the resource area. The challenge to the course designer and manager is
to recognize and plan for the needs of the environmental feature along with

recreational appeal.
Kihg County Surface Water Design Manual

King County's Surface Water Design Manual (1990) establishes technical
guidelines, standards and specifications for stormwater management and control.
The manual describes drainage plan review procedures and application
requirements for development projects, along with technical discussions of
hydrologic analysis, hydraulic analysis and design, and erosion/sedimentation
control plan and management practices. The "core" requirements of the manual
include provisions for discharge location; off-site analysis; runoff control;

conveyance systems; erosion/sedimentation control plans, maintenance and -

operation; and bonding/liability. A number of "special” requirements apply to
critical drainage areas; requirements for master drainage plans; compliance with
adopted basin or community plans; special water quality controls; use of oil/water
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Chapter Two

separators; use of lakes, wetlands or closed depressions for peak rate runoff
control; 100-year floodplain delineation; flood protection facilities for Type 1 and
2 streams; and geotechnical and soils analysis reporting requirements.

The Surface Water Design Manual serves to highlight the integral part that surface
water management plays in golf course planning and design. Golf courses will

require drainage review and compliance with the manual's technical standards and

criteria; in some cases, preparation of a master drainage plan (MDP) may also be
required. Review of required plans will involve a number of King County
Departments and Divisions, including Development and Environment Services and

- the Surface Water Management Division. (Note that the Surface Water Desxgn

Manual is being rewsed as of this writing; see Section 6.1).
State Environmental Pollcy Act

The State Environmental Policy Act (SEPA) provides a state-mandated framework
for evaluating and disclosing the significant environmental effects of proposals.
The law involves use of analytic environmental documents (e.g. Environmental
Impact Statement, Mitigated Determination of Non-Significance) of varying detail,
and public review and comment. An important objective is to integrate
environmental values into governmental decision making processes (and into
private planning as well). The law also provides agencies with legal authority to
condition or deny proposals because of significant impacts that are not mitigated
(i.e. avoided, reduced, compensated for, etc.). Environmental concerns raised
pursuant to the SEPA process pervade local decision making.

Golf course location, development and operation can raise significant issues
regarding water quality, wildlife habitat, environmentally sensitive areas, and
geohydrology. If commenced in the early stages of project planning, SEPA can
provide a means for identifying and resolving potential problems and conflicts
before costly commitments of resources are made. At the same time, SEPA could
provide a focus for better evaluating and coordinating the multiple standards,
requirements and processes applicable to golf course development.

Conclusion .

Golf courses are complex projects requiring conslderauon of numerous technical

- factors (i.e. planning, regulatory, scientific and engineering). The drainage review

process depicted above underscores the need for a clear understanding of the
proposal; the timing and content of King County requirements; coordination and
reduction of redundancy between multiple agencies and permit processes

‘(including SEPA), and consideration, integration and resolution of multiple issues

(e.g. land use, wetlands, drainage, etc.). While such a reconciliation is outside the
scope of this manual, it is recommended that it become the focus of a continuing
dialogue between golf course applicants and agency staff.
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An outline of this dialogue could include the following topics:

- o the nature of the proposal (e.g. whether conceptual or construction-level in its

present form, and where the proposal is in the review process);

o the relationship -- considering timing, scope, content and objectives -- of the
proposal to SEPA review, required land use/zoning changes, master drainage
plan preparation/review, sensitive areas special studies, other County review
and approvals (e.g. clearing/grading, building permit);

o the type and extent of information required for SEPA review and its
relationship to data needs and submmal requirements for the range of
approvals;

o whether SEPA review is being phased, aﬂd

o the level of detail of analysis required for the proposal, considering its present
stage of development and the permits and approvals sought.

2.2 Land Use Patterns Adjacent to Golf Courses -- Results
of a Survey

There are currently approximately 25 golf courses in King County (see Figure 2-
1). Six of these are within the City of Seattle, with the remainder in unincorporated
King County and the suburban cities. The courses are both publicly and privately
owned; with one exception, all courses located in unincorporated King County are
private. Golf's popularity as a recreational activity is increasing pressure for
additional courses; a recent newspaper article, for example, identified ten golf
courses in various stages of planning and permitting (Daily Journal of Commerce
1992)

A survey of local golf courses was conducted in September 1992 to identify any
relationships between the location of golf courses and patterns of adjacent land
| uses. The eight courses examined in the survey are all located in King County, and
were selected to represent a range of locations (urban, suburban, rural), settings
(within a subdivision or planned community or free-standing), age (ranging from
the 1920's to the 1980's), and ownership (municipal and private). A site visit was
made to each to observe land use patterns. The courses identified below -- along
with their year of opemng, ownership and genera.l location -- were included in the
survey:

Urban Locations —~

. Bellevue Municipal Golf Course (1968) - public (Bellevue)
° Broadmoor Golf Club (1929) - private (Seattle)

o Glendale Country Club (1956) - private (Bellevue)
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Chapter Two

o Riverbend Golf Complex (1961/ 1989) - public (Kent)
Suburban Locations —

Auburn Golf Course (1940/1969) - public (Auburn)
Bear Creek Country Club (1981) - private (Bear Creek, within a planned

commumty)

. Sahalee Country Club (1969) - private (East Sammamish, within a planned
community)

Rural Locations —

. Mt. Si Golf Course (1927-1930's) - public (North Bend)
. Camnation Golf Course (mid 1960's) - public (Carnation)

Although the survey was not intended to be scientific, the courses examined are
believed to represent the variety of golf course development in King County. The
courses examined are generally described below.

Urban Area Courses

Urban area courses surveyed included the Bellevue Municipal Course, the
Riverbend Golf Complex in Kent, the Glendale Country Club in Bellevue, and the
Broadmoor Golf Club in Seattle. In general, adjacent land uses appeared to follow
an identifiable pattern depending on whether the course was public or private.

Land uses surrounding the two public courses included some higher-density (4 - 6
units per acre), more modest single-family units, and a large number of apartments.
The single-family homes represented older development, probably built in the
1960's - early 1970's. New development primarily consisted of apartments, with
some commercial and office uses also located in the general vicinity. In one
instance (Kent), a motel (and the City's commercial center) are located in close
proximity to the course; other recreational facilities are also clustered near this
course. In general, public courses tended to be highly visible from adjacent streets,
due to moderate levels of screening.

The private urban courses surveyed were generally associated with lower density,
higher priced single-family developments. Most of the residential development
appeared to have been constructed shortly after the golf course was installed. At
one course, it appeared that several large lots were being redeveloped with new,
large single-family homes on smaller lots. Some apartment housing was located in
the vicinity of the course, along a major arterial that bordered one side of the
course.
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Chapter Two

Suburban Area Courses

Suburban courses included in the survey included the Sahalee and Bear Creek
Country Clubs, both developed in a planned manner in conjunction with
surrounding residences, and the Auburn municipal golf course. In general, land
uses surrounding suburban golf courses were predominantly single-family
residential. The major difference between public and private courses appeared to
be the size and apparent market value of adjacent residences.

The Auburn course is located in the floodplain of the Green River, at the foot of a
steep escarpment. The residential areas across the river consist primarily of
subdivided lots developed at a density of about 4 units per acre; some duplexes
are also located along the river. Older, large lot residential areas are located on the
plateau above the course. Some redevelopment appears to be occurring as lots on
the plateau are being subdivided and new, large homes constructed.

Both the Bear Creek and Sahalee Country Clubs are generally surrounded by
exclusive developments of high-priced "executive” homes (3,500 square feet and
up). In some instances, older residences located on 5-acre lots are still evident
adjacent to new subdivisions. These areas appear to be in transition from older,
"rural” residential types of neighborhood to suburban (one to two units per acre)
development.

Rural Area Courses

The Mt. Si (North Bend) and Carnation golf courses were surveyed as
representative of golf courses in rural locations. Much of the land adjacent to both
courses is farmland. At Mt. Si, a small cross-roads commercial/residential area is
located northwest of the course. Several residences are located to the north across
the river. These residences are generally located on large lots, and include mobile
homes, smaller residences, and larger, newer rustic homes. The Camation Golf
Course is adjacent to farms and wet pastures. Some new single-family residences
have been developed on the ridge west of the course.

Findings & Conclusions

Based on observed land uses in the areas surveyed for this analysis, there does
appear to be a relationship between golf courses and adjacent land use patterns. In
part, this relationship depends on the ownership of the course (public or private)
and whether it was planned and/or constructed in conjunction with other uses. In
general, the areas examined were predominantly residential in character;
commercial uses, for example, are mﬁ'equently located adjacent to golf courses.
Higher density residential and non-residential uses were observed adjacent to
Kent's municipal golf course. This pattern appears to implement a local plan to
cluster complimentary activities -- including other recreational uses - along a

~ Golf Course BMP Manual ‘ | 29 .
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District and more intensive commercial uses.

Location of a golf course seems to support establishment and maintenance of
residential character; most of the areas surveyed appear to be relatively stable in
terms of land use. Based on observed development patterns adjacent to older
(particularly private) courses, the size and apparent cost of nearby housing appears
to be related to course ownership — private courses are gerierally surrounded by
expensive homes on relatively large lots. From a land use planning perspective,
location of a golf course also seems to provide an opportunity to coordinate
nearby residential development to capitalize on the amenity/recreational value of
the course. This observation is also confirmed by the location of golf courses
within master planned communities (e.g. Harbour Pointe and Mill Creek) as an
open space and recreational element. The same land use relationship may occur
with public courses, however, based on observed land use patterns in the City of
Kent. :

Public courses tend to be located'adjacent to major arterials and to be relatively
more visible. Private courses, on the other hand, are often located away from the
street, within the interior of a community.

2.3 Land Use Considerations in Golf Course Siting and
Design

General Observations

constructed on old farms in transitional areas (i.e. on the suburban fringe) or in
floodplains because of greater land availability and lower land cost. These sites
may contain extensive environmentally sensitive areas, such as wetlands or
unstable soils. While these features Mmay appear as amenities or "challenges” to
course designers and golfers, they also function as development constraints in
terms of many local land use regulations. '

For developers, a golf course can also form the focus of a residential community.
Many of the ten golf courses currently proposed within King County, for example,
are located within subdivisions, planned unit developments (PUDs) or master
planned communities (MPDs). While expensive to construct and maintain, golf

features; they can add to the value of homes, help create the opportunity for a
desired lifestyle, and provide an important marketing tool for the project. At the
same time, the cost of golf course construction is typically divided among the
residential lots in the development; this tends to make adjacent housing more
expensive.

Golf Course BMP Manual . 2-10
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Chapter Two

For the host community or neighborhood, a golf course provides a significant
amount of open space, a visual amenity, and a means to define and separate
neighborhoods or developed areas. Depending on location (and on applicable
plans), golf courses can function as a valuable link in planned local and regional
open space systems. They can also meet a portion of recreational demand and help
relieve local government of the cost of providing recreational facilities. In general,

- then, the challenge and opportunity presented by golf course proposals is to locate

and design them to meet multiple objectives -- open space, environmental
protection, wildlife habitat, and recreation.

Land Use Issues

The initial consideration is finding adequate land. Large land requirements (100-
250 acres) tend to push courses to the suburban fringe or to rural areas, where
large amounts of land are available at reasonable cost. While locating parks and
open space as close as possible to urban populations may be desirable from a
planning perspective (i.e. to create self-contained communities and to reduce auto
travel), it is not feasible to locate a golf course in a developed urban neighborhood
or in suburban areas with checkerboard land use patterns.

At the same time, location decisions should be compatible with local land use
patterns. As indicated in the survey, golf courses can be an important element of |
local land use character and can be planned to establish and reinforce particular
patterns. Compatibility with adjacent activities and community character, and
relationships to planned land use patterns, should be important threshold
considerations in golf course siting, particularly in suburban and rural settings.

In the minds of some residents, golf courses represent a potential for risk of injury
or property damage (i.e. from miss-hit golf balls), trespass and loss of privacy.
Physical risks can be addressed in golf course design and building
placement/orientation, particularly for new courses within subdivisions and planned
communities. Screening and buffering with vegetatxon or fences, or changes in
elevation, can also help to maintain individual privacy and reduce opportunities for
trespass. - : :

Golf courses also use significant amounts of water for irrigation (see Chapter 5).
Course developers should consult with local water purveyors to ensure sufficient
water supply is available for expected demand.

Probably the major land use consideration encountered by golf course proponents -
relevant to both course siting and design - is compliance with regulations for
wetlands, streams, floodplains, unstable or erosion-prone lands, and other
environmentally sensitive areas. Proposals to alter or disturb these areas, or to
integrate them into course design, may result in tension between the applicant's
desire to design a course that is challenging, varied and aesthetically pleasing to the

Golf Course BMP Manual | | P 7]
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Chapter Two

protecting the functions and values of natural resources. This situation also can
provide an opportunity for mediating conflicts and attempting to accommodate
multiple objectives.

Finally, despite the potential benefits identified above, golf course proponents
should note that some neighborhoods may view the location and construction of a
golf course negatively. The recommendations in this manual can help to identify
and mitigate potential adverse effects on land use and the environment.
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Chapter Three

Section 3.0 Golf Course Best Management
Practices and Planning

3.1 Golf Coursé Management Plan

This section contains a recommended outline for a Golf Course Management Plan
(GCMP). The plan should serve as an overall guide for proper construction,
maintenance and management of golf courses. Elements of the plan include:
integrated wildlife/botanical management planning, construction phase issues,
irrigation water use, course management and maintenance operations, integrated
chemical management, water quality provisions, and monitoring. An Integrated
Pest Management (IPM) is a particularly important component of the management
plan. The IPM should incorporate the Best Management Practices identified in
Chapter 8 of this manual.

The GCMP should be prepared in four phases; these are defined to coordinate the
detail of information developed during the planning of golf course proposals with
the requirements of King County's review of permit applications. The numbers
used in the table below correspond to the phase of planning (1-4); the key
indicates the general timing of preparation and submittal of information. Phase 1
would be completed in the context of the SEPA review process and, if applicable,
in preparing a Master Drainage Plan (MDP) according to King County criteria.
Phase 2 would be incorporated into the grading/construction plans for the
proposed golf course. Phase 3 would be provided in conjunction with a
commercial building permit. Phase 4 would entail completion of a general
management manual for the course, with direct input from the golf course
superintendent (who is typically not identified until this point in the process).

Key: ' . v

1. Provided in the SEPA checklist, EIS and or MDP document
2. Provided at time of grading permit application

3. Provided with commercial building permit application

4. Provided prior to final operational permit issuance

Wildlife/Botanical Management Planning Integration

1 2 Course layout and design on the sxte :
1 2 3 4 Maintenance staff responsibilities to wﬂdhfe management/
maintenance

2 3 Public/player education

1 2 Buffer width, buffer value to wildlife/water quahty

1 2 Specific areas of buffer thmmng or wetland overstory thinning
, (if any)
2 Aesthetic plantings/species composition

Golf Course BMP Manual 3.!
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Construction Phase Con»cernsv

Clearing, grading and site stabilization summary (refer to TESCP)
Fill dirt/spoils dirt sources & contaminant screening

Optimum seeding date

Turf seeding mix

1
1

NN

Irrigation Water Use

Sources and supply -

~ Initial planting consumption/proof of short-term renewable supply
Seasonal consumption/proof of long-term renewable supply
Water minimization features (irrigation system, arid turf, native
species, water reuse, gray water use, seasonal planting to maximize
natural rainfall)
Irrigation system(s)
Type of irrigation system and efficiency
Method/scale of determining irrigation requlrements on course
Surface reservoirs (if any)

1

[ S 5 TS I )

(NS I o8 I S I S

Course Management Provisions

1 2 Key staff position qualifications/experience
1 2 Education and training of key maintenance positions

Course Maintenance Opei'atio_ris

Location/size of turf/greens growth areas
Location/size of operations yard
Fueling and fuel storage provisions
Maintenance building drainage
Fueling and equipment wash-down catchment isolation and disposal
Traffic and maintenance roadways; drainage stream crossings
4 Maintenance staff responsibilities for oil/water separators, other
water quality features within maintenance yard or course
4 Artificial lakes management plans/categorization of lakes
4 Turf maintenance - mowing and thatch/disposal practices

b
[\ SN SR S RN S SR N
W W WWwWww

(8]

1

[ (8]

Integrated Chemical Management Plan (Pesticides and Fertilizers)

2 4 Cultural practices to minimize use of pesticides/fertilizers
2 4 Identification of turf tolerance levels for pests
2 4 Pest identification and test kit measurement techniques for pest
_ levels
2 4 Use of pest prediction models
Golf Course BMP Manual ) 3-2
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Chapter Three

2 4 Identification of likely target pests & prioritized methods of
treatment -

2 4 Maintenance chemical identification, applxcatxon amounts;
application targets; application provisions; application prohibitions

2 4 Identification of chemical toxicity, transport and degradation
potential

2 4 Identification of chemical application methods

2 4 Identification of potential chemical hazard to staff and public

2 4 Chemical storage and transfer provisions:

Water Quality Provisions

- Tracking and disposal prowsnons
- Storage facility/pesticide mixing area/separation of chemical
classes/sump dramage
- Emergency spill provisions
- Provisions for loading and clean-out of application equipment
- Temperature, humidity control/other special requirements
- Provisions for access limitation to storage/handling areas

1 2 4 Impact estimation analysis -- chemicals/toxicity/seasonality/
application/mitigation transport potential (soils/groundwater/
interflow)/resource proximity '

2 Special protection areas, if any (determined by chemical transport
potential, handling, proximity, sensitivity); criteria for designation

1 2 Protection facilities description (e.g., liners, catchment
sequestering, sumps, GAC filters)

- Design criteria
- Maintenance provisions (including disposal if applicable)
- Performance testing (see also monitoring)
Monitoring
2 Tie-in to monitoring programs required under the SEPA and MDP
process for water quality, quantity, fisheries
and/or wetlands, if any, for associated development (if any)
2 Manual for integrated monitoring of water quality, quantity, fisheries
~ and/or wetlands as warranted; criteria, timing, performance guarantee
2 4 Inclusion of specific monitoring plans for artificial lakes, if any, thh
potential for drainage or irrigation use to site
2 Inclusion of specific monitoring plans for pesticide and fertilizer
transport from course
2 Identification of specific monitoring provisions for special protection
areas, if any
2 Demonstranon of feambxhty to respond to monitoring findings if
necessary
Golf Course BMP Manual v 3-3
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Chapter Four

Wildlife Habitat

Summary of Best Management Practices

Determine if the proposal can be accommodated by avoiding or minimizing impacts
to environmentally sensitive areas, such as wetlands, riparian corridors and other
habitat areas.

Where mitigation is not practical or feasible, avoid sites with substantial
environmental constraints.

Locate high use areas away from sensitive habitats to reduce impacts of noise and
other disturbances.

Course layout should include upland buﬁ'ers to serve as transition zones between
active use areas and wildlife habitat.

Maintain sources of food, water and shelter for local wildlife populations.

Design roughs and naturally vegetated strips to provide linkages between habitat
areas.

Maintain access for migratory species to habitual routes, food sources and breeding
grounds.

Preserve and maintain native vegetation.

Avoid use of exotic vegetation that is poorly adapted to local condmons and requires
intensive maintenance.

- Retain mature significant trees, preferably in groups, where possible.

Retain dead trees and snags, downed logs and brush piles within roughs.

Identify wetlands and evaluate their functions and values according to adopted King

County procedures.

Avoid application of chemicals (pesticides, msecncldes femhzers etc.) within
wetlands and their buffers.

Treat all surface water runoff (including sedimentation control) pnor to discharge to
wetlands or buffers.

Avoid altering ground water flow patterns and other charactensucs. _

Retain stream channels in a natural, unaltered state (consistent with King County -
requirements).

Limit in-stream structures (such as bridges, piers, boat ramps or culverts) that
impede wildlife movement.

Implement an integrated pest management ([PM) program to minimize impacts of
pesticides and chemicals. .

Golf Course BMP Manual
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Chapter Four

4.0 Wildlife Habitat

Potential sites for golf courses often lie in transitional areas between suburban-
rural zones. In King County, the landscape in this zone frequently consists of
residential use, some commercial development, agricultural lands, and large tracts
of open space dominated by second growth forest. Maple Valley, Black Diamond,
and the East Sammamish Plateau are examples of these types of areas within ng
County where golf course development has been proposed.

Growth in the regxon has resulted in the ﬁ'agmentatxon of wildlife habitats such as
wetlands and riparian corridors. Golf courses can contribute to this fragmentation.

If unplemented diligently, however, wildlife best management practices can help
minimize these impacts by integrating wildlife concerns with golf course planning,

Potential results of this approach can include creating valuable open space, linking
green belts, and buffering wildlife habitat areas. If planned carefully, golf course
development can capture opportunities for enhancement and protection of wildlife
habitat and aquatic resources. The goal of habitat resource planning is to protect,
preserve, restore, or enhance the structural, functional, and visual characteristics of
natural systems. Feasibility for natural resource enhancement will be based on a
site's potential to buffer remaining habitat, provide corridor linkages to facilitate
the movement of wildlife, increase the diversity of available food and water
sources, and increase the structural diversity of vegetation communities.

This chapter focuses on planning strategies and management practices that can
minimize the 1mpacts of golf course development on wildlife habitat. It also
provides an overview of federal, state and local regulations and guidelines
de51grxed to protect valuable habitat.

- 4.1 Planning for Wlldllfe Habltat in Golf Course

Development

Golf course planning consists of five phases site selectxon, design, construction,
course establishment, and on-going maintenance. It is critical to thoughtfully plan
for habitat protection during initial site selection and throughout course design to
mitigate impacts during construction and operation. Comprehensive planning
begins by identifying the habitat resources and their appropriate buffer
requirements on and off the site proposed for development. Information should be
obtained from King County and the Washington State Departments of Wildlife and
Fisheries about priority habitats that may exist on the proposed site prior to final
site selection.

Typical habitat resources encountered include wetlands, riparian corridors, lakes
and ponds, pastures and mature second-growth forest. These ecosystems provide
a rich varety of habitats for insects, amphibians, fish, birds, and mammals.
Identifying these habitats is the first step. Sources of information regarding the
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location and types of wildlife habitat include data bases maintained by the
Washington Department of Wildlife (WDW), which includes the Priority Habitats
and Species (PHS), the Heritage Data Base, Washington Rivers Information
System, and the Lakes of Washington Fish Data Base. Additional mapping of
habitat areas is available from the National Wetland Inventory Maps, the King
County Sensitive Areas Folio (1990), and the King County Wetlands Inventory
(1983). Site-specific studies and habitat mappmg, conducted according to King
County guidelines, may also be necessary. .

One goal of layout design is to avoid or minimize impacts to natural resources on a
| site-specific basis. Once habitat areas are identified, the golf course planner should
test the feasibility of alternative course layouts. Planning throughout the
construction, course establishment, and on-going maintenance phases should first
avoid impacts, then minimize and compensate or otherwise mitigate for impacts
that cannot be avoided. _

General Planning Strategies

Environmental concerns are a primary issue in the golf course site selection and
permitting process. Sensitive planning can help protect and enhance wildlife
habitat. Wildlife-related strategies that should be incorporated into golf course
| planning include the following:

o Sites with substantial environmental constraints -- where mitigation is not

feasible or practical -- should be avoided.

e Determine if the course program can be accommodated by avoiding or
minimizing site-specific impacts to ecologically sensitive areas such as
wetlands, riparian corridors, and other sensitive wildlife habitats. Identify
“opportunities to enhance wetland functions and values. - o

o Course layout should account for upland buffers to function as transitional
zones between areas left as wildlife habitat and areas programmed for more
active use. 4

. Avoid disturbance to local wildlife populations by maintaining sources for
food, water and shelter. Enhancement opportunities to increase access to
food, water, and shelter should be explored.

e When possible, design roughs and naturally vegetated strips to provide
linkages between areas retained as habitat.

e Maintain migratory species access to habitual routes, food sources and
breeding grounds. :
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Chapter Four

e Implement an integrated pest management (IPM) program to minimize the
impacts of pesticide and chemical use.

* Avoid posing threats to wildlife directly or indirectly through increased air or
water pollution.

e Locate high level use areas away from sensitive habitat to reduce the impacts
of noise and human activities.

o Preserve and maintain native vegetation in its natural condition.

e Avoid the use of invasive or exotic vegetation which is poorly adapted to local
conditions and requires intensive maintenance.

These strategies should be considered when selecting a site and implemented when

" planning and designing the course.. Specxﬁc strategies are discussed in greater

detail in this section.

Wetland Resources

Introduction

Large vacant sites suitable for golf course development are likely to be éonstrained
to some degree by wetlands. Wetlands are generally defined as: "Those areas that

are inundated or saturated by surface or ground water at a frequency and duration
sufficient to support, and under normal circumstances do support, a prevalence of

vegetation typically adapted for life in saturated soil condmons Wetlands

generally include swamps, marshes, bogs, and similar areas." This definition is
derived from the Clean Water Act, the Federal Manual for Identifying and
Delineating Jurisdictional Wetlands, the Growth Management Act, and the King
County Sensitive Areas Ordinance.

Over the past decade, recognition of the important functions and values wetlands
provide has resulted in increased federal, state, and local policy and regulation
directed at wetlands protection. - These functions and values, and existing
regulatory programs, are briefly described below. :

Wetland Functions and Values

-The functions and values an mdmdual wetland provides are determined by the

vegetation character of the wetland and the surrounding upland, the position of the
wetland in its drainage basin, the size of the wetland, and the degree of
disturbance. In general, wetland functions and values include storm water
detention and flood attenuation, water quality enhancement, ground water
recharge and discharge, shoreline stabilization, wildlife and fish habitat, open space
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and recreational values, and educational opportunities. These functions and values
can be diminished when wetlands become isolated by golf course features or

disturbed by human activity.
Storm Wa_ter Detention and Flood Attenuation

Wetlands often obcur in topogfaphic depressions which detain water better than

channelized water courses. Referred to as flood storage capacity, wetlands can

lower peak runoff flows during a rainfall event. Well developed wetland soils
often have a high organic matter content and, therefore, a high water retention
capability. Such wetlands along rivers and stream courses act as large sponges,

temporarily storing large volumes of storm water and gradually releasing it into

receiving waters. This helps reduce local and downstream flooding by lowering
peak flows and slowing the velocity of water. Wetlands provide a natural means
of controlling the dynamic energy of flood waters which can cause downstream
damage. By temporarily storing water at shallow depths within the soil and slowly
releasing the stored water, wetlands help maintain stream flows during dry periods.

Water Quality

Wetlands provide important water quality benefits because of their self cleansing
ability to trap sediments and filter pollutants. Surface water runoff from the
surrounding landscape carries sediments which are trapped by the stems and roots
of wetland vegetation. These sediments often carry excess pollutants and nutrients
which can either be stored in wetlands and released over time, or are absorbed by
wetland vegetation. This filtering activity helps purify water and can make a
significant difference in downstream water quality.

Ground Water Recharge/Discharge

In some areas, ground water is an important (sometimes the primary) source of
water for domestic consumption (see Chapter 5). Aquifer recharge is the
movement of surface water down through the soil to the underlying ground water
system. Wetlands that are connected to ground water are important because they
allow water to infiltrate and replenish or "recharge” underground aquifers. “This is
especially important in areas where aquifers are threatened by decreased recharge

and overuse or where aquifer depletion has the potential to cause saltwater

intrusion; Saltwater intrusion is not presently a significant problem in King
County. When the water table is high, wetlands can also act as ground water
discharge areas.

Shoreline Stabilization

Wetlands help stabilize stream banks and shorelines by providing a buffer to the

forces of wind and wave action. The wetland vegetation acts to dissipate the.
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Chapter Four

erosive energy of waves and currents and the roots provide additional stability by
binding the soils and allowing a degraded shoreline to recover. '

Wildlife and Fish Habitat

Wetlands ‘are complex ecosystems with distinct communities of plant and animal
life. As a transitional environment between aquatic and terrestrial ecosystems,
wetlands often have high structural diversity and can support an abundance of
wildlife. Many species of birds, fish, mammals, reptiles, amphibians, and insects
use wetlands for breeding, rearing, food and shelter. Waterfowl and wading birds
use wetlands in the Northwest as feeding grounds, over wintering areas, and
breeding grounds while migrating. Wetlands provide year-round habitat for many
species of birds and meet seasonal, life cycle needs for fish, insects, and
amphibians. Mammals that use wetlands for food, water, and cover include otter,
muskrat, beaver, deer, bear and bobcat. Wetlands provide a type of habitat that is
extremely important to the habitat mosaic of the overall landscape; golf course
development can fragment this habitat into isolated and less valuable components.

Open Space and Recreational Values

Wetlands have traditionally provided excellent opportunities for bird watching and
photography due to the high diversity of plants and animals. Other active
recreational uses wetlands provide include hiking, non-motorized boating, and
fishing. Wetlands also afford relaxing opportunities for spending time in nature in
a peaceful setting and, in rapidly urbanizing areas, provide important open space |
values. o

Education

Wetlands are an educational resource rich in the possibilities for understanding and
appreciating the natural world we live in. Students of all ages can benefit from
studying wetlands. As diverse ecosystems, wetlands provide excellent |
opportunities to understand basic ecology, learn about the food chain, hydrology,
soil science, botany, and much more. Wetland science has recently been recognized
as a distinct area of study, with its own publications and professional groups.

Wetland Regulations

The National Golf Foundation has identified wetlands as the primary concern
related to obtaining permits at local, state and federal levels of government across
the U.S. Related environmental concemns include wildlife habitat, nitrates and
chemical contamination, ground water protection, and pesticide usage. A summary
of the complex federal ,state, and local laws protecting wetlands is presented
below. It should be noted that for any project, federal, state and local wetland
regulations may apply simultaneously.
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Federal Programs

Wetlands are protected and regulated at the federal level as "waters of the United
States" under Section 401 and 404 of the Clean Water Act (1972, 1975, 1987).
Section 404 is jointly enforced by the U.S. Corps of Engineers (COE) and the U.S.
Environmental Protection Agency (EPA). Under Section 404, the COE is
authorized to issue permits for the discharge of dredged or fill materials into
waters of the United States. Technical consultation and review of 404 permits are
provided by EPA, the U.S. Fish & Wildlife Service (USFWS), and the U.S.
National Marine Fisheries Service. The Washington State Department of Ecology

is responsible for issuance of the 401 Water Quality Certification. Other federal

laws regulating wetlands are contained in Section 10 of the Rivers and Harbors
Act of 1899, the National Environmental Policy Act (1969), the Coastal Zone
Management Act of 1972, Executive Order 11988 and 11990 (1977), the Food
Securities Act of 1985 (Swampbusters), and the Water Resources Development
Act of 1986.

State Programs

Laws and regulations in the State of Washington that address wetland protection
include the Shoreline Management Act, the Growth Management Act, Hydraulic
Project Approval, the State Environmental Policy Act, the Floodplain Management
Program, and the Forest Practices Act. Policy documents that contain
recommendations and standards regarding wetlands include Executive Order 90-4,
the Puget Sound Water Quality Management Plan, and Department of Community
Development's Minimum Standards

King County Regulations

The King County Sensitive Areas Ordinance (SAO, Ordinance No. 9614, 1990)
regulates the protection of wetland habitats in unincorporated portions of King
County (and in incorporated areas where an interlocal agreement is in place).

Wetland Rating System

The King County SAO classifies wetlands as either Class I, IT or III accc;rdmg to

their size, value (benefit), quality (condition) and functxons (1 e. what they do in the
larger environment), as described below.

Class | Wetlands

« Wetlands which have received an Unique/Outstanding #1 rating in the ng
County Wetlands Inventory (1983), or
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Chapter Four

« Exhibit the presence of species listed by the federal or state as endangered, or
. threatened, or exhibit the critical or outstanding habitat for those species, or

e Havea component of 40% to 60% peﬁnanent water in dispersed patches with
two or more classes of wetland vegetation, or

o Are equal to or greater than ten acres in size having three or more wetland
classes (emergent, scrub-shrub, etc.), one of which is open water, or

» Exhibits the presence of plant associations of infrequent occurrence.
Class Il Wetlands

o Wetlands which have received the Significant #2 rating in the King County
Wetland Inventory (1983), or

e Are greater than one acre in size, or -

e Are equal to or less than one acre in size and have three or more classes of
wetland vegetation (emergent, scrub-shrub, etc.), or

e Are equal to or less than one acre in size and have a forested wetland class, or
o Have heron rookeries or raptor nesting trees.
Class 1l Wetlands

o Wetlands which have received the Lesser Concern #3 rating in the King
County Wetlands Inventory (1983), or

e Are equal to or less than one acre in size and have two or fewer wetland
classes (emergent, scrub-shrub, etc.).

Wetland Mitigation

When development will result in direct physical impacts to wetlands, a wetland
mitigation plan must be prepared as part of the permitting process. Impacts are
quantified, and a proposal to compensate for wetland function and value losses
must be developed. Compensation requirements are dependent on the class rating
of a wetland and the extent of impacts proposed. A wetland assessment report,
documenting existing wetland functions and values, is used as a basis for
identifying the impacts of proposed development on a wetland system. The golf
course planner should first consider avoiding impacts by choosing an alternate site,
design, or construction methods. If this is not possible, mitigation strategies
should be considered to minimize impacts. Mitigation may consist of restoring
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