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Connecticut's terrain spans across coastal towns, mountains, plains, river
valleys, urban centers, and forested areas. Golf plays a special role within
the State, as Connecticut is home to some of the oldest golf clubs in the
country. There are more than 185 golf facilities ranging from municipal
golf courses like Richter Park and Shinnecossett to top-ranked New
England courses, mchg: ’Ehe-Stanwwh Club the Country Club of
Fairfield, and Yale Gol (i
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The industry generates $1.1 billion in total economic output,
produces 11,570 jobs, and contributes $336 million in wage income,
based on a study from the Connecticut Golf Alliance in 2010.
Connecticut golf also serves as a significant driver of tourism, with
an estimated $89.7 million spent on golf-related activities and
entertainment, including the Travelers Championship on the PGA
Tour played at TPC River Highlands in Cromwell, Connecticut.

The Connecticut Association of Golf Course Superintendents
(CAGCS), founded in 1929, is comprised of hard-working
agronomists and golf maintenance professionals who are responsible

for maintaining golf courses throughout the state.

One way the CAGCS is working to demonstrate its dedication to
communities, the public, golfers, and the environment is through
developing this guide of best management practices (BMPs). This
guide serves as operating standards for superintendents to strive
toward and an educational resource for all stakeholders.

The BMP guide details 12 sections to address

sustainable golf course operations ranging from

irrigation to integrated pest management to
water quality and wildlife protection, to name
a few. Each section contains principles, BMPs
and regulatory considerations, as well as local
resources for additional information.

A steering committee of superintendents
worked together to create the document, in
collaboration with Radius Sports Group, a
sustainability consulting firm. This guide
has been reviewed by leaders in golf course
management, architecture, construction,
regulatory, academic, and sustainability
fields.

The CAGCS cares about the communities

in which it operates. Its commitment is
demonstrated throughout this guide with

a goal of providing sustainable golf course
operations now and for many years to come.
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Connecticut Sustainability Planning

Sustainability is integrated throughout
our BMPs in order to help guide golf
courses in balancing performance and
economic impact with environmental
stewardship and community. Our golf
courses have adopted recommendations
and BMPs encouraged by the Connecticut
Department of Energy and Environmental
Planning (DEEP) for greening

businesses statewide. Cities, regions,

and communities have varying levels

of sustainability planning; courses are
encouraged to collaborate within their
communities to make a positive impact
today and in the future.
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FOREWORD

Connecticut is a state with hard-working people who share strong community
values. Golf course superintendents here take pride in the quality of their work and
being a part of the community. This Connecticut Golf Industry Best Management
Practices Guide developed by the Connecticut Association of Golf Course Super-
intendents shows how much the industry cares for the game and quality of golf
courses in our state.

The state is home to some of the oldest clubs in the country — Farmington, Water-
bury, Brooklawn, and Greenwich, to name a few. My fellow tour caddies love playing
golf in Connecticut when they come to town and all give high praise to the condi-
tions of the courses they play in the area.

What superintendents are doing is ensuring courses like these, plus our municipal
and public courses sustain for years to come. The BMPs address cultural practic-
es, water quality and surface water management, design, and construction so that
golfers can continue to enjoy the game, with optimal conditions, and respect for the
environment.

| applaud the efforts of Connecticut superintendents statewide. Thank you for your
dedication to the game, the community, and our great state of Connecticut.

JOE LACAVA
Caddie, of Tiger Woods
Caddie Hall of Fame Inductee
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| am pleased to support the initiative of the Connecticut Association of Golf Course
Superintendents to publish a Connecticut Golf Industry Best Management Practices
Guide. This guide promotes environmental stewardship, incorporating science-based
practices and advancements in turfgrass.

Superintendents throughout the state, University of Connecticut educators,
stakeholders from the Connecticut Department of Energy and Environmental Protection,
plus leaders within golf, sustainability, and conservation disciplines have reviewed and
contributed to this collaborative effort. | applaud the development of such a
comprehensive document, specific to our great state.

The guide covers twelve operational areas including design and construction of golf
courses, water quality, pollinator protection, and energy.

These voluntary guidelines will help provide sustainable operations for recreation,
conservation of natural resources, healthy greenspaces, and wildlife habitats for years
to come.

Sincerely,

DAVID ARCONTI

Connecticut State Representative

Chair, Energy and Technology Committee

Member, Environment and General Law Committees

SERVING DANBURY
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Golf Course Superintendents Association of America

The Golf Course Superintendents Association of America (GCSAA) is the
professional association for the men and women who manage and maintain the
game’s most valuable resource — the golf course. GCSAA and its members are
recognized by the golf industry as one of the key contributors in elevating the
game and business to its current state. Since 1926, GCSAA has been the top
professional association for golf course maintenance in the United States and
worldwide. From its headquarters in Lawrence, Kansas, the association provides
education, information and representation to more than 17,000 members in
more than 72 countries. GCSAA’s mission is to serve its members, advance their
profession and enhance the enjoyment, growth, and vitality of the game of golf.

EIFG

Environmental Institute for Golf

The Environmental Institute for Golf (EIFG) fosters sustainability by providing
funding for research grants, education programs, scholarships and awareness
of golf’s environmental efforts. Founded in 1955 as the GCSAA Scholarship &
Research Fund for the Golf Course Superintendents Association of America, the
EIFG serves as the association’s philanthropic organization. The EIFG relies on
the support of many individuals and organizations to fund programs to advance
stewardship on golf courses in the areas of research, scholarships, education,
and advocacy. The results from these activities, conducted by GCSAA, are used
to position golf courses as properly managed landscapes that contribute to the
greater good of their communities. Supporters of the EIFG are fostering programs
and initiatives that will benefit the game and its environment for years to come.

United States Golf Association

The United States Golf Association (USGA) provides governance for the game

of golf, conducts the U.S. Open, U.S. Women’s Open and U.S. Senior Open as

well as 10 national amateur championships, two state team championships and
international matches, and celebrates the history of the game of golf. The USGA
establishes equipment standards, administers the Rules of Golf and Rules of
Amateur Status, maintains the USGA Handicap System and Course Rating System,
and is one of the world’s foremost authorities on research, development and
support of sustainable golf course management practices.
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for permission to copy its publication, “Best Management Practices for the Enhancement of Environmental Quality on Florida
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For more than 90 years the CAGCS has been an
active contributor to communities throughout
the state. Real community engagement goes
beyond one-way communication or a public
relations campaign. Community engagement is
more than providing updates to members, guests,
neighbors, city or state officials from owners or
course officials. Effective community engagement
creates rich relationships with neighbors and
local stakeholders, identifies concerns and values,
optimizes resources, increases participation,
improves decision-making, resolves conflicts, and
creates trust.

Philanthropy and charitable giving are at the
core of the golf industry. Golf clubs and courses
provide exceptional venues for fundraising events
and charity golf tournaments. Since 2012, golf as
a fundraising vehicle has raised nearly $20 billion
in charitable giving. The We Are Golf coalition
estimates $3.9 billion in total annual charitable
impact from golf. The Connecticut golf industry
generates $32 million in charitable giving.
(Connecticut Golf Alliance, 2010) Organizations
include those focused on arts and heritage,
education, environment and animals, health, and
human services.

Connecticut golf course maintenance departments
provide full-time and seasonal work for a

diverse workforce. The association also supports
scholarships for local students. Superintendents
frequently hire students from local schools and
universities for golf maintenance positions and
internships.

Connecticut superintendents are focused on
positively impacting their communities. Together
with the GCSAA and partner advocates, the
CAGCS meets annually with state legislators on
environmental, economic, and health-related
legislation including participation in National
Golf Day, a day of golf industry advocacy in
Washington D.C. Superintendents throughout the
state are also actively involved with meeting with
local representatives.

Developing rapport with neighboring community
members, customers, legislators, regulators,

and civic leaders helps all stakeholders better
understand the actions golf courses are taking to
protect human and environmental health.

Best Management Practices Guide
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Best Management Practices

+ Conduct stakeholder mapping to understand » Understand the importance of building trust
who to best engage in outreach efforts + Plan engagement efforts, strategies, and

+ Identify what is important to each stakeholder methods of communication

+ Identify community values and principles + Engage community prior to design &

. Establish engagement targets, goals, and desired construction; in addition to ongoing efforts
outcomes

More information on community engagement: https.//extension.psu.edu/understanding-community-engagement

Methods of Informing

Social Media

Newsletters

Articles/Press Release/Blogs

Podcasts

Speaking events/conferences

Open House

Monthly/annual board and member meetings
Hosting Member/Community workshops or
attending programs

Sharing presentation with community
organizations & schools

Signage

Corporate Social Responsibility (CSR) Report
Case Study

Website

Email updates

Social Media

Newsletters

Flyers, collateral, infographics

Prepare talking points (local economic
impact, amount and benefits of green space,
wildlife corridors)

Send out letters to neighboring property
owners or homeowners associations to
educate on BMPs

Provide newsletters, fliers, or brochures
about environmental goals and progress the
golf course is taking to meet environmental
objectives

Collaborating Ways of Consulting &
Gathering Feedback
+ Conduct surveys

+ Establish programs like
roundtables or focus groups

Provide updates and gain input
on course renovations
Adyvisory Boards (i.e. partial
redevelopment)

How to Involve

Eco-tours (farm-to-table onsite garden/
meal/demo, bee tours/honey cocktails/
demo, bird watching, tree walks, etc.)
Host youth groups

« First Tee https:/www.firstteeconnecticut.
org/

+ PGA Connecticut Section Junior Tour
https://ctpgajga.bluegolf.com/bluegolf/
ctpgajga20/schedule/index.htm

Wildlife encounters in Connecticut www.

wildlifeofct.com

Invite community members, schools and

clubs and organizations for a tour

Host an open house providing interactive

stations for non-golfers to introduce them

Connecticut Golf Industry

to the sport, workshops, presentations, and

inviting employees/patrons to assist with

stewardship projects around the clubhouse

or golf course

Audubon of Connecticut www.ctaudubon.

felge]

* Bird counts

« Bird-watching tours

* Host school STEM programs

. The/First Green http://www.thefirstgreen.
org

+ USGA STEM http://www.usga.org/
content/usga/home-page/stem-resource-
center.html




COMMUNITY SAFETY
AND CORONAVIRUS

Pandemics and others crisis often involve
circumstances where golf course play must

be modified to keep the public safe while also
allowing recreational opportunities. BMPs have
been developed to limit touch points in order
to reduce risk and help provide safe playing
conditions.

Adhere to local, state, and federal guidelines from the Center
for Disease Control and Prevention (CDC):

https.//portal.ct.gov/coronavirus

https./www.cdc.gov/coronavirus/2019-ncov/cases-updates/
cases-in-us.htm/

Best Management Practices

« Removal of ball washers, Bunker rakes and most
trash cans

+ Use of pool noodles or PVC or EZ Lift devices to
limit ball going in cup

+ Single rider golf carts

+ Sanitation programs to kill virus

+ Manual clocking in of staff

 Staggering start times to limit exposure

+ Maintain minimum of six feet of social
distancing

+ Wash hands frequently with soap for a minimum
of 20 seconds

+ Wear masks as required

For additional resources related to golf club operations, visit
https./www.csgalinks.org/content/csga/csga-covid-19-resources

T
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New golf course developments or renovations
must consider site suitability factors. All factors
must be carefully considered during planning
and design to insure development of a viable and
sustainable project.

This document is not meant as a blanket
standardization of golf development and
maintenance. All courses are different in their
location and maintenance level; the approach
outlined in this guidance is general and may

not be applicable to all situations. Connecticut

is an ecologically diverse area with courses in
mountains, adjacent to rivers, in farmland, in
urban settings and on the coastlines. Utilization
of BMP guidelines provide a framework for good
decision-making through each phase of a project.

The construction phase for a new course or
renovation project poses the greatest risk for
ecosystem alteration. Facilities should be designed
and constructed to maximize sustainability

and energy efficiencies. By utilizing BMPs for
planning, design, scheduling, and construction,
golf facilities may be constructed and maintained
with minimal impact to sensitive resources and
associated buffers.

REGULATORY CONSIDERATIONS

Federal, state, and local permitting may be
required prior to initiating construction. It is
important to seek the advice of consultants
familiar with permitting during the planning
phase to determine what regulations may be
impacted. This may involve a review of the project
site to determine if survey and mapping of any
jurisdictional areas is required.

During planning, the project scope and or limits

of work may be adjusted to eliminate or shorten
the permitting process. The permits necessary for
construction will vary considerably based on the
location and scope of the proposed improvements.
For new course projects, the first determination
should be if the property is locally zoned for a golf
course development, as the lack of appropriate
zoning can stop a project or severally lengthen the
permitting timeline. A new course project will then
be subject to all environmental regulation permits
for the locality, such as a general environmental
review, water withdrawal and wetland impacts, to
name but a few. For renovation projects, an early
on-site meeting with an environmental consultant
or the local conservation agent can help to identify
the extent of permitting, if any are required.

Permits from local, state and federal agencies
typically include a significant number of general
and project specific conditions that must be
followed to insure acceptance of the work upon
completion. Orders of Conditions imposed by
permit authorities are to be followed during
construction, therefore potential contractors
should be provided copies of the approved permit
plans and Order of Conditions during bidding
of the work. Compliance monitoring should be
instituted and enforced by the course owner.
Compliance monitoring is generally done by the
course Superintendent or the consultants who
assisted with permitting.

Reference for information about obtaining a construction
stormwater permit; registration is required a minimum of 60
days prior to commencement of planned construction:

https.//portal.ct.gov/DEEP/Water-Regulating-and-
Discharges/Stormwater/Construction-Stormwater-GP

Best Management Practices Guide
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Wetlands

Prior to commencement of planning, the
boundaries and buffer zones of any wetlands,
vernal pools, coastal zones, water bodies,
intermittent streams and rivers should be
identified, flagged and mapped in accordance
with local, Connecticut, and federal regulations
because activities taking place within these
boundaries (and buffer zones) may require
permits. Connecticut has rules which protect
such water bodies from loss and degradation.
This protection is achieved through regulation of
draining, dredging, clearing and filling within or
in proximity to the wetlands.

The regulations include an authorization process
implemented in close coordination with the
federal government through the Army Corps of
Engineers, state-specific information:

https://www.nae.usace.army.mil/Missions/Regulatory/
State-General-Permits/Connecticut-General-Permit/

BMPs dictate that a professional consultant be
utilized to determine if permitting may be needed
and to assist with design of the project to reduce
impacts. In some cases, the scope of a project can
be changed to eliminate work in a regulated area.
If not, the design may be altered to reduce impacts
or generate other environmental improvements.

Floodplains

Most activities associated with construction or
renovation, including grading and filling, within
the 100-year floodplain zone will likely require
a permit issued by the local and/or Connecticut
DEEP. Regulations have been enacted to

reduce the potential for downstream or coastal
flooding. For floodplains adjacent to rivers and
streams, filling an area that floods will likely
not be approved unless a compensatory amount
of ground level lowering is made at the same
elevation in a nearby area. A goal of no net loss of
floodplain area is desired.



Erosion ¢ Sediment Control

A goal of any project should be the elimination
of sediment in runoff prior to it leaving the
project site and entering a waterway or wetland
area. Connecticut and the federal government
have implemented erosion and sediment control
programs to control sediment-laden runoff

from the exposed ground of construction sites.
Regulations establish criteria and procedures for
erosion and sediment control in Connecticut, and
it could be even more regulated by municipality.
Such regulations enhance erosion and sediment
control practices, improve water quality of
construction runoff and reduce negative impacts
of sediment on drainage pipes, wetlands and
adjacent waterways. Reducing sediment from
runoff assists in water quality restoration efforts
of streams, rivers, and water impoundments.

Information on Connecticut’s Erosion and Sediment
Program:

https://www.ct.gov/deep/cwp/view.
asp?a=27200/q=325660€/deepNav_GID=1654
https://www.ct.gov/deep/cwp/view.
asp?a=27200/q=325658¢/deepNav_GID=1654

Water Management

Golf courses are perceived as using a lot of water.
Many states, including Connecticut, regulate the
amount of water a course can use for irrigation,
and the source of that water. Water Diversion
Permits are required for most golf courses in
Connecticut.

Connecticut water diversion permit information:
https://www.ct.gov/deep/cwp/view.
asp?a=2709€/q=324178#/deepNav_GID=1654

Withdrawals of surface water or groundwater
exceeding 50,000 gallons per day which were

not registered as of 1983 are required to have
diversion permits. Registrations or permits are
not required for water supplied by a public water
utility; these registrations or permits are held by
the utility.

Regulators may require that the course utilize
degraded water, or limit the amount of water
taken from wells, streams or lakes. For some
courses that lack their own supply, the only option
is to purchase costly municipal water. These
requirements can severely impact the economic
feasibility of a golf project.

Rare and Endangered Species and
Habits

In addition to identifying wetlands and
floodplains before intensive planning, the course
should check with the state to determine if there
are any state listed species or habitats of special
concern in potential proximity to the project
site. Their presence may severely limit goals and
objectives for the project.

The Natural Diversity Data Base maps represent
approximate locations of endangered, threatened,
and special concern species and significant natural
communities in Connecticut, referenced at:
https://portal.ct.gov/DEEP/Endangered-Species/
Natural-Diversity-Data-Base-Maps

A full list of rare and endangered species for the State of
Connecticut can be found at:
https://www.fws.gov/endangered/map/ct-info.html
https://portal.ct.gov/DEEP/Endangered-Species/
Endangered-Species-Listings/Endangered-Threatened--
Special-Concern-Species

Best Management Practices Guide
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Watershed or Aquifer Area Project
Notification Form

Connecticut General Statutes Public Act
No. 06-53

If the golf course is in a watershed

or aquifer, the course must file a
“Watershed or Aquifer Area Project
Notification Form”. Within seven days of
filing, all applicants before a municipal
Zoning Commission, Planning and
Zoning Commission, Zoning Board of
Appeals or Inland Wetlands Commission
for any project located within a public
water supply aquifer or watershed area
are required by Public Act No. 06-53

of the Connecticut General Statutes

to notify The Commissioner of Public
Health and the project area Water
Company of the proposed project. To
determine if your project falls within

a public water supply aquifer or
watershed area visit the appropriate
town hall and look at their Public
Drinking Water Source Protection Areas
map. If your project falls completely
within or contains any part of a public
water supply aquifer or watershed

you are required to complete the form
found at:

https.//portal.ct.gov/-/media/
Departments-and-Agencies/
DPH/dph/drinking_water/pdf/
iferAreaProjectNotificationFormpdf.pdf

Stakeholders integral to golf course
design:

Golf course superintendent
Clubhouse architect

Golf course architect
Landscape architect
Irrigation engineer and pump station
designer

Environmental engineer
Economic consultant

Soil scientist

Geologist

Archaeologist

Turfgrass consultant

Golf course builder

Legal team

PLANNING

Proper planning will minimize expenses resulting from unforeseen
construction requirements. Thorough planning provides
opportunities to maximize/integrate environmentally favorable
characteristics into the property.

The implementation of a golf course project will typically benefit
from the use of professional consultants familiar with similar
requirements. The consultants needed will depend on the scope

and complexity of the proposed work and the constraints present

at the project site. Most projects commence with the hiring of a
qualified golf course architect, a civil engineer and an environmental
consultant. For most renovation projects, this may be the extent of
consultants required for planning.

The first step in planning is development of an accurate existing
conditions plan identifying property boundaries, topography,
vegetation limits, roads, wetlands and other jurisdictional areas. A
detailed base plan is a critical tool in planning a project to avoid
negative environmental impacts and to determine the feasibility

of achieving project goals. The development of a constraints plan,
along with identification of a suitable water source (for new courses)
may determine that a site is unsuitable for the intended golf project
before expensive planning and permitting is begun. Determine if the
site is within a public water supply watershed or aquifer protection
area.

Once the suitability is confirmed through generation of preliminary
concept plans and cost estimates, a team is generally assembled to
guide the project. The golf course architect and civil engineer may be
helpful in assembling the permitting team. Professional, experienced
judgement is crucial when applying BMPs in the planning, design
and construction phases of the project.

An experienced golf course superintendent is integral to the planning
process for any golf project. For course renovation projects, with
their extensive knowledge of the site, they can assist in determining
the most suitable design and can inform the design team of issues
that may impact maintenance of the course or player enjoyment of
the facility.

The superintendent's knowledge of the BMPs and their direct
participation in planning and construction greatly affect the success
of the project.
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Early engagement among developers, designers,

local community groups, and permitting agencies . A
is essential to designing and constructing a golf '
facility that minimizes environmental impact
and meets the approval process.

Best Management Practices Guide




Best Management Practices

+ Assemble a qualified team with expertise in golf
development and environmental permitting.
Determine objectives and complete a feasibility
study of the project; evaluate whether the needs
are feasible given existing resources.
Consideration should be given to the cost

of the work and the ability to pay for it, the
environmental impacts, availability of water

for irrigation, energy demands and access to

a suitable power supply, cost and availability

of golf materials (such as root zone mix or
bunker sand), and governmental regulatory
requirements and restrictions.

Prior to commencement of planning, boundaries
and buffer zones of wetlands, vernal pools,
coastal zones, water bodies, intermittent streams
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and rivers should be identified, flagged and
mapped in accordance with local, Connecticut,
and federal regulations because activities taking
place within these boundaries (and buffer zones)
may require permits.

Contact the water supplier seeking suggestions
to comply with water quality standards and
BMPs so watersheds and/or aquifers are
protected.

Select an appropriate site that can achieve the
needs of stakeholders; identify strengths and
weakness of the selected site.

Identify rare, protected, endangered, or
threatened plant or animal species on the site.
For an updated list, reference: https://www.fws.
gov/endangered/map/ct-info.html




Wetlands

Wetlands act as filters for both pollutant removal and as nurseries
and habitat for many species of birds, insects, fish, reptiles,
amphibians and other aquatic organisms. The biological activity of
plants, fish, animals, insects, and especially bacteria and fungi in a
healthy, diverse wetland is the recycling factory of our ecosystem.
Wetland areas are generally described as primarily saturated soils
with a plant community that is specific to this soil condition.

Connecticut considers wetlands as “waters of the state,” a
designation that carries significant legal ramifications. Furthermore,
permitting requirements for wetlands can have multiple overlapping
jurisdictions of federal, state, and local agencies. At the federal level
alone, the U.S. Army Corps of Engineers (USACOE), EPA, U.S Fish
and Wildlife Service (FWS), National Oceanic and Atmospheric
Administration (NOAA), and maritime agencies may all be involved.
Connecticut inlands wetlands permitting generally takes place at

the municipal level (delegated statutory authority from the State).
Wetlands boundaries are field located by qualified specialists who
take soil borings and review the plants to make the determination.

Prior to commencement of planning, the boundaries and buffer
zones of any wetlands, vernal pools, coastal zones, water bodies,
intermittent streams and rivers should be identified, flagged and
mapped in accordance with local, state and federal regulations
because activities taking place within these boundaries (and buffer
zones) may require permits. Connecticut has rules which protect such
water bodies from loss and degradation. This protection is achieved
through the regulation of draining, dredging, clearing and filling
within or in proximity to the wetlands.

https://portal.ct.gov/DEEP/Water/Watershed-Management/CTs-Watershed-
Management-Program

https://portal.ct.gov/DEEP/Water/Wetlands/Connecticut-Wetlands

BMPs dictate that a professional consultant be utilized to determine
if permitting may be needed and to assist with design of the project
to reduce impacts. In some cases, the scope of a project can be
changed to eliminate work in a regulated area. If not, the design
may be altered to reduce impacts or generate other environmental
improvements.

Wetlands in Connecticut

The state of Connecticut defines
inland wetlands based on soils. The
Connecticut Inland Wetlands and
Watercourses Act defines wetland
soils to include any of the soil types
designated as poorly drained, very
poorly drained, alluvial, and floodplain
by the National Cooperative Soil
Survey, as may be amended from
time to time, of the Natural Resources
Conservation Service of the United
States Department of Agriculture.

Connecticut’s definitions of
wetlands may be found at: https.//
www.ct.gov/deep/cwp/view.
aspra=27208&q=325684&depNav._
GID=1654




Best Management Practices

+ Ensure that proper permitting has been obtained
before disturbing any tidal or non-tidal wetland
or the regulated buffer zone.

For any type of work that would involve
wetlands, reference state and municipal
information, including the Inland Wetlands and
Watercourses Act IWWA) at: https://portal.
ct.gov/DEEP/Water/Inland-Wetlands/Inland-
Wetlands-and-Watercourses and https://portal.
ct.gov/DEEP/Permits-and-Licenses/Land-and-
Water-Resource-Division-LWRD-Applications
Ensure that wetlands have been properly
delineated by a professional consultant and
approved by the regulatory agency before
working in and around any wetlands.
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Drainage

Adequate drainage is necessary for establishment
and growth of healthy grass. A high-quality BMP
plan for drainage addresses the containment

of runoff, adequate buffer zones, and filtration
techniques in the design and construction process
to achieve acceptable water quality. Drainage

of the golf course features is only as good as the
system’s integrity. Damaged, improperly installed,
or poorly maintained drainage systems will result
in inferior performance that negatively impacts
play and increases risks to water quality.

Best Management Practices

+ When constructing drainage systems, pay close
attention to engineering details such as subsoil
preparation, slopes, backfilling and placement of
drainage gravel.

+ Surface water runoff from tees, greens and
intensively managed fairways and internal golf
course drains should not drain directly into an
open body of water or protected wetland but
should discharge through pretreatment zones
(such as grass swales or retention basins) and/or
vegetative buffers to help remove nutrients and
sediments.

+ The drainage system should be routinely
inspected to ensure proper function.

+ Post development flow rates should be equal
to or less than predevelopment conditions.
Where extensive clearing occurs or impervious
surface is added, this will require the installation
of water retention components that slow the
release of water from the site.



DESIGN

It is important to establish clear and achievable
goals and objectives at the commencement of any
proposed project. The professional team can assist
the course owner or developer in refining the
goals and objectives by providing concept plans
and cost estimates for work in the preliminary
phase of design. This information will help to
determine what changes are appropriate for the
site, the financial feasibility of paying for the work
and the anticipated schedule for implementation.
Although the process of developing goals and
objectives varies depending on the complexity of
the proposed work, projects are most successful
when a clear scope of work is defined and
thoughtfully implemented. If necessary, the design
should address the following site issues:

Environmental Impacts

The design should avoid or minimize impacts to
sensitive environmental issues that may have been
identified during the site review and preliminary
planning phase. When impacts are unavoidable,
the design should identify the level of impact and
address how future course use and maintenance
will be undertaken to lessen negative impacts.

Wetlands and Streams

When incorporated into a golf course design,
wetlands should be maintained as preserves

and separated from highly managed turf areas
with native vegetation or structural buffers.
Constructed or disturbed wetlands may need to be
permitted to be an integral part of the stormwater
management system. Boundaries for wetlands

are field located by qualified specialists who take
soil borings and review the plants to make the
determination. Proposed work adjacent to streams
and rivers is also highly regulated.

The State of Connecticut regulates any activity
within or in proximity to the wetland boundary.
This regulated buffer zone will vary depending

A good design will meet the needs
of the stakeholders, protect-the
location's environmental resources
and be economically sustainable.

on the wetland, but any work (clearing, filling

or dredging) within 100-feet of a suspected
wetland or stream should be reviewed with an
environmental consultant to determine if permits
will be required.

More information on Connecticut wetlands:

https./www.nrcs.usda.gov/wps/portal/nrcs/detail/ct/
soils/?cid=nrcs142p2_011148

https.//portal.ct.gov/DEEP/Water/Wetlands/Connecticut-
Wetlands

https./portal.ct.gov/DEERP/Water/Inland-Wetlands/How-Are-
Inland--Wetlands-and-Watercourses--Defined
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Floodplains

A golf course can be a compatible use of a
floodplain zone, depending on the frequency

and severity of flooding. When persistent floods
result in course closures, turf loss and significant
sediment removal and bunker repair then use of
the floodplain for golf may not be sustainable
without improvements. Where raising of features
is proposed to make them less susceptible to
floods, the volume of fill installed must be
balanced by lowering an equal volume of nearby
ground at the same elevation to compensate for
the loss in flood zone volume. Regulators will seek
to insure there is no net loss in floodplain area on
the site.

Stormwater Management

Stormwater management planning is necessary
to ensure sediment controls are in place during
construction and to make sure that runoff from
the course doesn't impact adjacent properties

and waters. Projects are required to maintain

or even reduce the volume of stormwater leaving
a site. Good drainage is the primary tenet of
good golf design. Techniques that manage and
conserve water should be adopted into the
design. Methods of stormwater management
include infiltration chambers that allow water

to better enter the ground and recharge aquifers,
retention basins that slow the flow of water off
the property during heavy rain events while also
trapping sediments, installation of swales with
check dams to slow runoff, installation of erosion
control barriers and use of mulch on seeded areas
to assist with germination without soil erosion,
and planting native aquatic species within the
stormwater treatment system will aid in nutrient
uptake. Also, locating the constructed stormwater
systems in areas prone to sunlight will allow for
UV degradation of chemicals such as pesticides/
herbicides and fertilizers that may be applied to
the course. The Connecticut Stormwater Quality
Manual provides guidance on measures to protect
Connecticut water bodies from adverse impacts
of post-construction stormwater runoff: https://
portal.ct.gov/DEEP/Water-Regulating-and-
Discharges/Stormwater/Stormwater-Manual

Connecticut Golf Industry

Surface Drainage

Good surface drainage is the most reliable
method for removal of water from course play
areas. Where the ground is very flat, subsurface
drainage may be needed to assist in expedient
removal. Where the ground is steep, reduction
in watersheds through installation of berms
and interceptor swales, along with sub-surface
piping and drain inlets, are advantageous to
slow surface runoff and lessen soil erosion. Use
of natural water conveyance systems, such as
streams or ditches should be considered as they
improve water quality, provide habitat, and can
be a strategic element. In general, for turf areas
to achieve sufficient surface drainage, putting
surfaces should be tilted at no less than one
percent (1%) slope and fairways and roughs no
less than two percent (2%). Turf relies on adequate
drainage to remain healthy and disease free.



Sub-surface Drainage

Underground gravity pipe systems are typically
used in conjunction with surface drainage to
remove water from the turf. Underground piping
can move water more quickly than surface

drainage and is utilized in a variety of ways. When
perforated pipe is installed in a trench with gravel
or sand, the objective is generally, to remove water

in saturated soil conditions.

Best Management Practices

Involve a qualified golf course superintendent/
project manager at the beginning of the design
process to integrate sustainable maintenance
practices in the development, maintenance, and
operation of the course.

Design the proposed changes to minimize

or eliminate alteration of sensitive existing
native landscapes and retain natural site
characteristics. The plans should review
alternate designs to determine the concept plan
that best meets the objectives with the least
disturbance.

Consider implementing increased plant diversity

into the site to improve habitats.

Design out-of-play areas to retain or restore
existing native vegetation where possible.
Nuisance and invasive plants should be
removed and replaced with native species

that are adapted to that particular site.
Managing invasive plants will require ongoing
maintenance.

Consider potential wear patterns in turf areas
and create adequate space for ingress/egress at
greens, tees, fairways and bunkers.

Define play and non-play maintenance
boundaries.
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Connecticut Native Plant Species

Design to retain as many natural site
characteristics as possible. Where
appropriate, consider enhancing
existing vegetation through the
supplemental planting of native
vegetation and materials

Perennials
Part sun Shade
Columbine, wild red Carolina
spring beauty
Mayappia Foarnfiower
Dutchman's breeches
Wild blue phiox W ood anemone
Wikd garanium Goldan ragwart
Feoggiove beardiongue Bluebead ity
Cardinal flower Black cohosh
Cishver's root Ramps
American spikenard
Great lobelia Hog peanul
Woodland sunfiowar

Reference for native plants:
https.//portal.ct.gov/DEEP/Plants/Plants
www.hort.uconn.edu/plants

https.//portal.ct.gov/-/media/
DEEPR/wildlife/pdf_files/outreach/
NativeLandscapingpdf.pdf




Common Cool Season Turfgrass
Species in Connecticut Connecticut
Native Plant Species

Bluegrass (Poa)

Kentucky (P. pratensis)
Roughstalk (P. trivialis)
Supina (P. supina)
Canada (P. compressa)
Annual (P. annua)

Fescue (Festuca)

Tall (F. arundinacea)

Fine Leaf Species:

Creeping red (F. rubra)
Chewings (F. rubra commutata)
Sheep (F. ovina)

Hard (F. longifolia)

Ryegrass (Lolium)

¢ Perennial (L. perenne)
¢« Annual (L. multiflorum)

Bentgrass (Agrostis)

¢ Creeping (A. palustris)
¢ Colonial (A. capillaris)
* Velvet (A. canina)

¢ Redtop (A. alba)

Reference for Connecticut turfgrass
species: http.//cag.uconn.edu/
documents/Turfgrass-IPM-manual-s.pdf

Greens, Fairways, and Tees

+ Select a location that has adequate sunlight to meet plant
specific needs and provides sufficient drainage, or design
site improvements to reduce shade and improve drainage
characteristics.

+ Choose a green size and enough hole locations that is large enough
to accommodate traffic and play damage, but not so large that it is
not sustainable with the available resources.

+ For tees, select a size large enough to accommodate traffic and
divot recovery. Par-three tees typically need more square footage
than par-four and par-five tees.

+ For fairways consider using well drained soil or even
manufactured soils to promote soil drainage, health turf and firm
playing conditions.

+ Select an appropriate and local root-zone material that meets
USGA established material protocols. More information from the
USGA may be found here:

« https://www.usga.org/content/usga/home-page/articles/2018/02/
decades-of-research-fuel-new-specs-for-putting-greens.html

« https://www.usga.org/course-care/d