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‘The followi'ng wild animals frequent areas around homes. Because of the increase of residential
development in Delaware, people are more likely to encounter these animals in their gardens and
yards. Control methods are suggested for those times when animal populations reach the pest level.

BATS

* Though not really associated with the garden, these little, furrﬁg, winged mammals are also quite
beneficial, consuming great quantities of harmful insects. Yet many people regard them with disgust
and fear. The danger of rabid bats is highly publicized and greatly exaggerated. :

Control: When bats occasionally take up seasonal residence in & house, the only real solution is to
"bat-proof” the building, This involves carefully sealing up all the openings through which the bats
can enter. Naphthalene (moth flakes or crystals) is sometimes a temporary repellent. Poisons are not
recommended. ' :

BIRDS

Most urban dwellers like birds on or about their property. Some species, such as non-migratory
geese, gulls, pigeons, grackles (and other blackbirds) or woodpeckers, may wear out their welcome.
Most birds are protected or subject to hunting regulations (geese and mourning doves, for example).
You must be careful how you minimize the nuisance. :

Control: Modify the habitat. For pigeons and other roosting birds, use special Nixalite wire or thin
tin wire fastened to or suspended over ledges and areas they useé. Seal off and close up holes to
exclude pigeons, starlings, sparrows or other birds that become a nuisance by nesting inside a house,
barn or other structure. Most birds are visual, so scare tactics that involve movement, noise and
bright colors are often effective in driving nuisance birds elsewhere. Change the negative scare
stimulus frequently since birds become accustom to such techniques. Recorded distress calls drive
away birds such as crows, and models of birds of prey (hawks/owls) may also be effective if the
position of the model is moved frequently. Try taking food away if that is the attraction to the
nuisance species. Removing shelter and food may reduce nuisance birds but may also result in fewer
of the desirable wildlife you hope to attract. ' :

CATS AND DOGS

Not all cat/dog owners care for their pets as neighboring homeowners might want, Also,
neighborhoods may have a population of feral cats or wild dogs.

Control: Problem cats/dogs may be best handled by local animal control agencies.. This approach
might help seitle a problem of someone else’s pet or a wild animal that uses your yard as a bathroom
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or digs up your flower beds, Repellent sprays such as "Get Off My Garden" may be effective to keep:
digging or wandering animals away from shrubs, flowers or vegetables. Keep garbage lids on tight
and put pepper sauce or other repellent on trash left at the corb. This will discourage "looting" by
animals. Put bird feeders in the open to reduce cat predation. : :

CHIPMUNKS

Chipmunks are ground-dwelling relatives of squirrels. Chipmunks are easy to distinguish. They have
short, pointy heads marked with two white stripes--one above and the other and below the eye--and
five black lines with white striping down the back. Their bushy tails are darker in color on top and
rust-colored below. They sit upright and hold food with their front feet. Their communication of
high-pitched chirping is distinctive. Chipmunks favor areas with stone walls or rotting logs and
heavy ground cover. They burrow but excavate the dirt, so tunnel entrances are.well concealed. They
are omnivores and eat insects, salamanders, acorns, seeds, yewberries, some grains and fruits. They’
hoard food for winter and carried in special cheek pouches. ‘ : :

A valuable forest inhabitant, chipmunks move seeds around for tree regeneration, and they are an
important food source for birds and other mammals. They may dig up freshly planted seeds-or eat the
occasional flower but otherwise do little damage. B :

Control: Reduce the atfractive cover or nesting sites to discourage their reproduction. Live-trapping
may be necessary if they get inside homes or sheds or become too numerous. Use peanut butter,
sunflower seeds, bacon or apple slices as bait. :

DEER

Deer feed on farmers crops, grass, twigs, bark and evergreens in wooded sites. Attitudes toward deer

vary greatly. Some neighbors encourage deer presence because of a fondness for nature while others

go to great lengths fo keep them out of the vegetable garden and from eating the shrubbery. itis

green, deer may eat it. New, tender garden plants or flowers and trees in the yard are high on their
list of favorite foods. ' : : ‘ ‘

Control: Fencing is one method to protect garden crops from deer. Since deer jump, you need an 8-
foot fence for best results or stout chicken-wire fencing securely around smaller garden plots. Or,
fence the area with a thomy shrub/tree--preferably something that will grow to 6 feet. Deer eat roses
and some thorns but Russian olive, hawthorn, boxwood and holly will exclude them.

Deer are deterred by dogs, hanging aluminum foil, aluminum plates, mirrors, wood that hits objects
in the wind and other noise-makers. Deer also switch food sources and habitat when confronted with
repellent chemicals; some of these are contact repellents that taste bad while others merely smell
terrible. These are marketed under a number of commercial brands, but they may not necessarily
work for you. Some old-fashioned repellents are human hair, feather meal and blood, or meat meal.
Hanging bars of fragrant deodorant soap from branches may work, Other well-known deer repellents
are mothballs or moth flakes spread on the ground or put in mesh bags for hanging in a tree. No
repellent is 100 percent effective, specially if deer population is high and deer are starving. Also
deer, like most animals, adjust to the same stimulus, 5o heavy deer pressure requires using more than
one technique. »

FOX

Two fox species inhabit Delaware—-the red fox and the gray fox. It is the red variety that you will
most likely encounter. Resembling a small dog, the red fox weighs 8 to 12 pounds, and measures 22
to 25 inches in length, with an additional 14 to 16 inches for the tail. Its fur is typically a bright
rusty-red or red-orange; the underside is white, and the bushy tail is tipped with white. Its legs and
feet are blackish, The red fox can adapt to most habitats within its range, but prefers thinly
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populated, rolling farm and suburban land, with wooded areas, streams and marshes. Foxes eata
variety of foods, including mice, rats, rabbits, groundhogs, opossums, birds, eggs, insects and fruis.
Their keen hearing, vision and sense of smell aid in detecting prey. They sometimes bury stashes of
food for later consumption. Occasionally, they feed on carrion (dead animals). Foxes hunt mainly at
night and are most active during the early hours of darkness and very early morning hours. They do
not hibernate, remaining active year-around. : '

Control: Even though they may snatch an oceasional chicken, foxes should be considered beneficial.
Not only do they help control rodent populations, thereby serving farmers and gardeners alike, foxes
benefit all of us by enriching the natural world and helping to maintain ecological balance.

GROUNDHOGS

. The groundhog, or woodchuck, is a large rodent, about two feet long, iﬂcl'udizlg its buéhj« tail. Ithas a
- compact, chunky body supported by short, strong legs. The forefeet, which have long, curved claws,
are well adapted for digging. The coarse fur is gray on the upper body and yellowish-orange on the
underside. - : : - ‘ '

Groundhogs prefer to live in open fields, woodlands and hedgerows. They dig extensive burrows
with two or more entrances. These burrows are-.commonly located in ficlds, pastures, along fence
rows, stone walls, roadsides, and even at the bases of trees. Groundhogs feed on a variety of
vegetables, grasses and legumes. Some favorite foods are peas, beans, carrot tops, alfalfa, clover and
grasses. Barly momning and evening hours are the groundhog's preferred feeding times.

Control: Needless to say, groundhogs living near vegetable gardens and other choice plantings can
be real pests. Control measures are limited in residential and suburban areas. Wire fencing
discourages them sometimes. Live-trapping may also be effective; bait the trap with apple slices or
vegetables such as carrots or ears of corn. Another method is flushing the animals from their '

“burrows, then filling the entrances with large rocks. Admittedly, none of these solutions will take
care of the problem permanently, but they may reduce the damage groundhogs do.

MICE AND RATS

- Mice and rats like to eat the same food people, and they delight in shredding the things we cherish to
make their nests. They also leave droppings and can spread diséases to humans by way of their bites,
. their fleas/microbes and by partially eating the same foods we eat. :

Mice may become bothersome. The white-footed mouse and deer mouse typically stay outside, but
the house mouse prefers inside shelter. Whether outside or in, mice do not travel far, preferring cover
1o open spaces. Most mice are nocturnal. Although they see poorly, they have well-developed senses
of smell, taste and hearing. In addition to éating stored food, they eat insects, fruit, nuts, seeds and
mushrooms; few mice eat green vegetables, g

Rats are bigger than mice with proportionally larger heads and hind feet. Several species live in or
around humans, such as the Norway rat (also called barn, sewer, wharf rat), roof rat (also called
black or ship rat) and pack rats (also called wood rats in the East and kangaroo rats in the western
United States). Rats are good climbers, diggers and acrial highwire artists, They eat some strange

things such as electric wires and water pipes, and they love garbage dumps. They are so taste-
sensitive that it is difficult to get them to consume a toxic bait.

Control: It isn't easy getting rid of mice or rats; they like living with us and have such varied diets.
Start by modifying their environment and take away their food supply--food intended for pets, for
example--and hiding places. Neither mice nor rats have large territories. Exclude them from storage
areas, but remember they can quickly gnaw small openings into larger ones. Use concrete, metal or
hardware cloth to keep them out. Trapping mice and rats can be frustrating, Live-trapping works well
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-for field-type mice and rats, but are less effective for house mice or Norway rats. Glue boards and
snap-type traps are more commonly used. Bait these with hot dogs, chocolate w/nuts, bacon, peanut
butter or marshmallows. If you just want to drive them away, try using moth balls or sticky surfaces
(paint cardboard with tanglefoot). Use poisons carefully and sparingly so no harm comes to non-
target organisms. Always place poisons in a safety container and position them so that mice and rats
have to enter to take the bait. '

MOLES

. Moles are seldom-seen little animals, but they can cause problems for some homeowners and ’
" gardeners. Burrowing mammals, moles have road, shovel-like front feet. Their diet consists almost
entirely of insects, earthworms and other small soil life. In this way, moles can be beneficial,
consuming large numbers of harmful insects, including beetle grubs, cutworms and wireworms.
Their tunneling may help loosen and aerate the soil, allowing better penetration of water, lime and
fertilizer. However, in their search for food, moles often tunnel near the soil surface, heaving the .
ground up in ridges. Extensive butrowing can cause the surface of the lawn to be lumpy, making -
walking and mowing more difficult. Moles also can damage plants by causing air pockets around the
- roots, and by dislodging shallow-rooted plants. Molé tunnels may also be used by field mice to reach
- and eat the roots, tubers and bulbs of garden plants, '

“Control: There are mole traps that are effective if used properly. You also can discourage moles by
controlling the grub population in the lawn. (See HYG - 61, Moles, for more information.)

OPOSSUM

The opossum is a light gray, longhaired mammal about the size of a house cat. It has a long snout,
dark beady eyes, large hairless ears and a long, rat-like tail. It is also the only North American
marsupial--an animal that carries its young in a special abdominal pouch. Nocturnal animals,
opossums live-in a variety of habitats, but prefer wooded areas near streams or marshes. They seek
shelter in the burrows of other animals, tree cavities, brush piles and similar cover. Occasionally,

- they take up residence under buildings. They eat practically anything, including small fish, birds and
other animals, insects, berries and other fruits, grass, eggs and carrion. Opossums living near people
may rammage through compost piles and get into garbage cans, bird feeders and pet foods.

Control: Opossums are seldom a serious pest problem. They can be caught easily in a live trap.
‘Place the trap in a location frequented by opossums, and bait with fruit, cheese or slightly spoiled
fish or meat. Release a captured opossum in a suitable area several miles away. Make your property

less attractive to opossums by sealing off burrows and holes under buildings and by securing garbage

cans and other outside food sources, » '

RABBITS

The common cottontail rabbit is easy to recognize. These long-eared, brownish-gray mammals with
powder-puff tails and gentle dispositions thrive in both rural and suburban areas.

Rabbits prefer dense thickets or other areas of heavy vegetation. They thrive in open wocdlands, in
brushy fence rows and field borders, as well as in suburban and urban yards. Active year-round,
rabbits feed in the spring and summer on succulent green plants. In fall and winter, they eat buds,
twigs and the bark of trees and shrubs. Rabbits love what the gardener has to offer. Among their
favorite vegetables are letfuce, peas, beans and beets. The tulip is one of their favorite flowers.
Young fruit trees, brambles and evergreen seedlings are often damaged during the dormant season,
because rabbits chew off tender bark, twigs and young stems.

Control: You can discourage rabbits by removing their cover. This may involve regular mowing,
cutting and removing unwanted brush and undergrowth. Repellents are sometimes effective. Protect
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vegetables and flowers with mothballs, dried blood or ground limestone. Wire barriers also provide
excellent protection. Enclose small garclen areas with l-inch mesh chicken wire, two feet high. The
trunks of young fruit trees and other susceptible woody plants can be protected with cylinders of 1/4-
inch mesh hardware cloth (which will also ward off mice). Live-trapping is another control method.
Purchase a live-trap from a garden center, hardware store or a matl-order firm. Put the trap in a place
rabbits are known to frequent, and bait it with pieces of apple, carrot or cabbage. Promptly release
trapped rabbits several miles away in a rural area.

RACCOON

The raccoon is a distinctively marked, stocky mammal related to the bear. It has a prominent black
"mask" over the eyes, a heavily furred, ringed tail, and hand-like front feet. A mature animal is 2 to 3
feet long and weighs 12 to 25 pounds. Raccoons prefer deciduous woodlands near streams, lakes or’
marshes. They den in hollow trees or logs, rock crevices, animal burrows or brush piles. Sometlmes
however, they will use a chimney, attic or space beneath a porch, outbuilding or vacation cabin for a
den. A nocturnal animal, raccoons hunt for food at night and eat a varied diet. In spring and early
summer, they liveon small animals, such as insects, crayfish, clams and mussels, fish and frogs. In
late summer and fall, they add berries and other fruxts nuts and grains to their camivorous diets,
They sometimes eat garden vegetables; especmlly sweet com.,

Control: Store garbage in durable hard~to—t1p contamers with tight-fitting hds To keep raccoons out
of the vegetable garden, a one- or two-wire electric fence is effective; activate the fence at dusk and
turned it off at daybreak. Seal off burrows and openings under buzldlngs to prevent raccoons from
using the area as a den. A heavy metal grid fastened securely over the chimney top will prevent
entry. When sealing off a building, make sure no animals are trapped inside. Raccoons can be ,
captured in a live trap of suitable size and sturdiness. Bait the trap W1th canned fish. Take trapped
animals to an isolated area several miles away to release.

SHREWS

Shrews are tiny mammals often mistaken for moles or voles. Shrews are generally smaller, however,
and have long, slender snouts and needle-like front teeth; in contrast, mice have chxsel—shaped teeth.
Shrews also lack the greatly enlarged front feet characteristic of moles. The species common in our
area is the northern short-tailed shrew. Like moles, shrews eat insects and worms. They also are fond
of slugs, snails and millipedes. Shrews must eat contmuously during the day to meet their high
energy needs.

Control: Learn to recognize shrews and make them feel welcome in your garden. 1f you insist on
discouraging them, however, keep the yard and garden neat and trimmed. Aiso domestic cats are
great predators of shrews though they seldom eat them.

SKUNKS

With its jet black fur and prominent white stripes down the back, the skunk is recognizable to most
of us. A member of the weasel family, the skunk has a stout body, a long, bushy tail, short, stocky
legs, and feet with long claws, well adapted for digging. The striped skunk--the species most
common in Delaware--is about the size of an ordinary house cat. Skunks are common throughout
Delaware, where woodlands are interspersed with open fields or farmland. But they also inhabit
many suburban and residential areas. In summer, skunks feed primarily on grasshoppers, crickets,
yellow jackets and beetles. They also are fond of fruifs. Mainly nocturnal, skunks search for food
along the borders of woodlands, fence rows, creek or marsh edges, farmlands and lawns. They will
dig small holes in gardens and fear up patches of turf looking for beetle grubs and other soil insects.
Occasionally, skunks may set up housekeeping under a house, tool shed or other structure, If they
tangle with dogs or are hit on the road, they release their characteristic odor.
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Control: To discourage skunks from digging up the yard, apply a recommended chemical control to

reduce the number of soil insects. To prevent skunks from making a den under a building, seal off all

foundation openings with wire mesh. Do this when the animals are not at home. To live-trap a skunk,
- bait it with sardines or cat food. Use a box trap; then cover it with a cloth to move it.

SLUGS

Shags, close relatives of snails, are unsightly pests in many gardens and greenhouses. Slugs damage -
plants with their feeding, often completely destroying seedlings. As they move, they leave an
‘unsightly slime trail on plants and walkways. Crushed on walks and driveways, they can be an
unsightly, malodorous mess. Instead of a shell, slugs have a smooth mantle, which is the raised area
above the front part of the body. Slugs common to Delaware may vary in length from 1/4 inch to 3
or more inches. The mouthparts are hard and work like a rasp. Eyes are on tentacles above the
mouthparts. All slugs need damp, humid conditions for development, In the day, they hide from sun
and wind. During severely dry conditions, they can burrow several inches into the soil.

Control: Sanitation improves slug control. A simple, effective trap for slugs is a group of stones,
bricks, or boards 6 inches square or larger, placed around the garden or under greenhouse benches.
Check the boards and destroy-hiding slugs daily. Slugs avoid crawling over dry or dusty materials
such as lime, road dusf, cinders, gravel, or sand. The excessive secretion of mucus needed to free
itself from these materials soon leads to exhaustion and death. Barriers also can be effective--a 4-inch
wide strip of fly screen, placed on edge and partially embedded in the soil, keeps slugs out of
gagdel'lls. There are some shug poison baits on the market; be careful not to poison dogs or other
animals. : ,

-SNAKES

- What common wild animal causes the most fear, frustration, and even frenzy? A snake! Almost all
snakes in Delaware are non-poisonous. All snakes are predators. They eat a wide variety of foods,
including insects, wonns, small rodents, young birds and birds' eggs, frogs, toads, salamanders and
other snakes. Snakes are especially valvable in the garden where they destroy many pests. Snakes
live in a variety of habitats, from swamps to rocky, wooded slopes. In general, they like cool, damp,
dark areas where they can hide and find food. The most effective control measure 15 to reduce the
amount of habitat attractive to snakes. This might include a wood pile, rock pile, various
accumulations of debris, an unmowed Jawn, untended shrubbery and tangles of vegetation.

Control: To discourage snakes, keep your yard and garden neat and tidy. Occasionally, a snake may
‘enter a house basement or atfic. If this occurs, a pile of damp rags or burlap placed on the floor'along
a-wall may tempt the snake to hide under it. Seal all holes, cracks or other means of entry into the
house. Remove food, rodents or birds nesting in the home, and snakes will leave for better hunting
territory. Do not kill snakes when you encounter them. Remember that snake are a natural and
beneficial part of the environment. Although you may not learn fo likeé them, you can learn to
appreciate them. - :

SQUIRRELS

Tree squirrels are among the most common and conspicuous of our wild animals. Of the three kinds
of tree squirrels--gray, red and flying--the eastern gray squirrel is the most abundant in this area, -
From 16 to 24 mches long, including its bushy tail, the gray squirrel weighs from 3/4 fo 1 2 pounds.
Typically, it has gray fur on its back and whitish fur on its underside. Squirrels ordinarily inhabit
wooded areas, often in close association with humans. They raise two litters of young each year--one
in early spring, the other in summer. Tree cavitics are preferred nesting sites, but they often nests of
leaves, grass and other materials in the forks of trees. Squirrels will eat a great variety of foods,
which is one reason they are pesky. Typically, they feed on fruits and nuts in fall and early winter.
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" Acorns, hickory nuts, walnuts and osage orange fruits are favorite fall foods. They often store nuts
for later use. In late winter and early spring, they prefer tree buds. In summer they eat fruits, berries,
corn, mushrooms and other succulent plant matenials.

These rascally rodents seem constantly at odds with gardeners and homeowners. Squirrels will not
‘hesitate to eat your favorite garden fiuits, nuts and vegetables, especially sweet corn. They will nip
the twigs from trees and chew the bark from various woody plants. They continually raid bird
feeders, where they steal the feed and frighten off bn‘ds On occasion, they even enter the attics of
homes "where they set up housekeeping. :

Control: Sad to say, there's very little that can be done to control squirrels. They can be trapped
alive. Promptly remove them and release them at least 5 miles away. Use a live trap of suitable size
and bait it with nutmeats or sunflower seeds. A repellent containing thiram can be applied to the bark
of susceptible trees and shrubs to discourage gnawing, Special baffles on bird feeders may keep
hungry squirrels from the feed. To reduce squirrels jumping onto feeders, cut back shrubbery from
feeding areas. A heavy application of moth flakes may temporarily repel the animals from attics and
other enclosed spaces; seal openings squirrels use to enter the house. If all else fails, sit back, relax
and enjoy the squlrreis antics; at least they are interesting to watch

VOLES

Voles, also called meadow mice and meadow voles, are small, stocky rodents, measurlng about
seven inches long at maturity. They have short legs short ta;]s small eyes, partiy hidden ears and
chisel-like front teeth. Adults are chestnut brown in color, mixed with black on the back; their
- underparts are dark grey, and their feet are brown. Voles usually eat grasses and herbs, but will also
feed upon seeds, bulbs and roots. They can damage trees and shrubs during winter when they gnaw
off tender bark. If the gnawing girdles the tree, it may die, Voles make an extensive network of
surface runways, especially in dense cover; they also tunnel underground.

Control: The best control is to keep the yard and garden neat and trimmed. Mow regularly to keep
weeds and other unwanted vegetation down in areas around shrubs and trees. Avoid using heavy
mulches, and don't allow drifts of wind-blown leaves and other litter to accumulate. Anticoagulant
baits, like Warfarin, can be effective. Regular mouse snap traps may also be used. Set each trap at
r;ght angles to a visible runway, with the frigger in the runway. A pinch of oatmeal makes an
effective bait. You can protect the trunks of young trees from vole damage with tree guard cylinders

of 1/4-inch mesh hardware cloth. (See HYG 62, Vole Identtﬁcaﬂou and Countrol, for more
information.) ,

Original Author:
David V. Tatnall

Revision By and Current Contact:
Dewey M. Caron, Extension Entomologist

HYG - 63
8/22/97
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V. Response to Staff Comment - Golf Course Design Safety

This response has been prepared by Arthur Hills and Chris Wilczynski of Arthur Hills/Steve Forest
and Associates — Golf Course Architects.

A question was raised regarding the setback of housing at holes #3, #10, #18 and the driving range
and if adequate distance was provided to ensure golf balls would not impact individual properties.
The golf holes have been designed with consideration to this as well as public safety and welfare.
While there is no hard and fast rule regarding this issue and setbacks/buffers vary based upon site
conditions (fopography, vegetation, predominant ball flight) there are industry recommendations
which are followed. These recommendations are published within the book Golf Course
Development and Real Estate by The Urban Land Institute - a leading organization in land planning
and development, These same recommendations are employed by Arthur Hills/Steve Forest and
Associates and were utilized as planning guidelines at The Preserve. Please review the attachment
for a diagram illustrating these gnidelines.

A specific example of 'poor house siting along a golf hole was cited by town staff. The example
used was Minnechaug Golf Course - a public 9 hole golf course in Glastonbury, CT. Formerly 18
holes, the course is now a pseudo golf/housing community. However, this comparison is poor in that
the housing came after the planning of the golf course. The development was never planned in a
cohesive manner thus, failing to abide by many of the recommendations currently employed in golf
community design. For example, the housing along hole #1 at Minnechaug, a dogleg right (in the
direction of the housing) has minimal setbacks to housing resulting in a conflict of uses, Planning at
The Preserve has taken the proper measures into account to ensure this conflict will not occur.

Examples of hole planning and design at The Preserve:

At The Preserve hole #3 is a par three. The lots are approximately 35-40° (vertical) above the green.
There is 200° from the center of the green to closest lot. It is very unlikely that a golf ball will ever
trespass into the adjacent lots due to the elevation change and vegetation. Most golfers will be
hitting an iron into the green. ole #10 is a medium length, dogleg right par 4. The landing area is
approximately 40’ below the adjacent roadway and lots on the left side of the hole. There is 150°
from the center of the fairway to the road along the left side of the hole. Due to the elevation change,
vegetation and dogleg right nature of the hole it is unlikely that an errant golf ball would frespass into
the lots. Hole #18 is a long, dogleg right par 4. A 10” +/- earthen berm with a heavy massing of
conifer trees will be constructed along the left side of the hole. There is 160’ from the center line of
play to the roadway on the lefl side of the hole. It is unlikely that an errant golf ball would trespass
into the adjacent road and lots due to the dogleg right nature of the hole and distance between the lots
and center line of play. The driving range runs parallel to the proposed village town center near the
clubhouse. There is approximately 250” from the center of the practice range farget area to the road
and fots running along the left side of the practice range. A 15’ +/- berm with a massing of
vegetation will also be constructed along the left side of the range. Due to the berm and vegetation
and the spatial separation between the range and the lots it is unlikely that golf balls will trespass
from the range area.
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lerred, This combimdon provides the
preferved length for die goll course
with nmdemu,- ﬂc,\:tblhi'}' i apermions
and mpinwoanee and maxioum golf
{rontage for veal cstare dovelopment.

L:md i ;s! s that are designed
merely 1o maximize ;{(11!‘ Frontage do
HITH n(‘u':m.iul‘\‘ waximize overnll road
estiie vatlues. A pusnber of other Tnetors
must b considered when Rtegraving
goll and real estate, The single-Tairway,
retarning nines wn!’:guru(mn fai an
18-hole golf conrse is ideal for awxi-
mizing golf frontage and dorelore
maximizing the opportugity o en-
hance rea) estate vnhies, fnosome
cases—a hotel resort oc bigh-density
development, for exnmple—where
veat estae valnes are enhanced by
views of die golf course from a high-
rise building vather than actual fronts
age, & core pourse might provide
groater advaniages,

Whatever sirategy is used (o phiee
n value on gotf-orienied ceal ostare,
vaduation musi consider loeal markat
factors. Comparative markeinhilice
studics con pid in dedeemining real es-
tare vahwes and which pricing strate-
gies viold the besr vesulrs in a poetou-
far foeadon,

Safety in the Golf Corridor

One of the mast signilieant factors (o
consider in delinenting the goll cowri-
dor is snfery, Like nny sporis, goll is
not mhe-wntly safe, A well-hic golf
balt eant veach no initial w‘im‘nv of
250 feet per seeond or over 170 miles
per hour, and a range of 250 yards or
more, The galf ball ds has the poten-
tind for greater speed and range than a
bullet from a shotgun, ind the poton-
tial for injure con be considerable. This
factor is augmented by the wide range
of physical and psychologieal variables
inherent in sy goll course and the
runge of players’ abilities, Colf is uot
casity mastered, and even the mast
accomplishid players can hica bl
poorly. People have been seriously,
even fually, injured by errant -'(s”
hulls, goll clubs, and golf curs, anv
on gl course during an electric ul
storm has resalted in LT pfnvvﬁ brig-
ing atruck by lightiiag, And the threnis
are not eonfined to golfers: pedesiei-
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The proferred relationship between futricay and fot allvws holes tu “slice” into eqch

other cather than info hoises,
Seunce Desonidd Huithead, Ie.

ans aned motorists walking or driving by
g eourse have been sivuck by ervant
golf bulls. Goll, like life, is o challenge
with elsks. Thus, safety is a eritical
congern 1o anyane invelved in the de-
sigr;, dm’elepnwm’, construction, main-
wennnee, nnd operation of & goll course,
o to nuyone charged with responsibil-
ity for the safety of peaple on or near
dlio course, or 1o anyone wha conld be
injured or sulfer domages feom golf.
‘Yo design a totolly riske-fvee, ®aufe™
goll course Is impossible, breause nu-
merous factors sioply are beyond the
control of the desiguer: the climate,
ihe wenther, the ability and skill of ia-
divicual players. Even i o liscof safety
criterin contd be determined for die
dusign of u totally “safe” golf course,
the vost of building sich a course
would Lie prohibitive, It is possible,
however, (o anticipate o few lactors
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that can present an undue hazard.
And it is possible (o find ceanontically
fensible ways 10 mitigate the danges.
Mo hard snd fast rules can be asso-
ciated with safoty in golf vourse design
simply because the range of variables
from course to course, hole (o hole,
and even player o player is so vast,
The increasing integrasion of golf
courses with adjucent real estate re-
sults in eonflicts In tand use, and
safoty hecomes a greater concern. Ta-
day, all areas of the golf course indus-
try, including owners, developers, de-
sign professionnls, operations wnd
ptintenance personnel, managers,
materia) suppliors, equipment mand-
Tacturers, and individu players,
st address in. Farther, technical ad-
vanees in the design of goll bulls and
golf clubs have trusshated into greuter
speed and distances, with the atten-

dant greater potential for danger from
poorly hit balls or slices, hooks, nnd
chanks. Aol these Taciors have fnfle-
enced the way golf courses are designed
toduy, and a pradent developer would
keep the following points in mind;

w Recognize and understond that
lurd planning and the design of golf
courses are intricately related (o
gach other. The potential impact of
ane on the other ean significantly
entrance or diminish the value of
goll-oriented real estate developinent.

w The devcloper or its agent is in-
volved as a key nentber in planning
and design. The integration of varl-
ous disciplines is witinnely the do-
veloper's responsibility.

m Regular sefely reviews are part of
the planning process, Additional ve-
views are roquired after any major
chonge. Salety reviews showld be
macle part of standned operating
provedurcs, and they should invelve
alt members of the design weam.

w focognize that safety is ongoing: -
clude allowances for fine-tuning
play of the conrse in the budget to
address any unauticipated fesues ab-
tor the course is put into play.

sGoll course safety” is a velative
tenin, requiring judgment based ou
some mutnally agreed exiteria, The fot-

Jowing briel overview summnrizes i

fow busit, commpusense eriteria for

sufety in designing gotf courses.! The
design standards developed from
these writerin or from the consensns of
expericnced desigoers and developers
sorve only as guidelings aod must be
welghed caso by case for gpeaific sites.

& Golfers must use reasoneble care
commensurate wich the koowe hag-

. ards ipherent in the game.®

w Colfers assume reasonable rish.®

w Tle desiga of the goll cowrse should
refleet stundards that do 1ot expose
golfers o undug risk.!

# The public has a right 1o free and
unmoleated use of the highways.
Golf balls landing on or nueess a
higlway render the owner jlubte for
maintaining a public miisance tha
vesulted in injurics Tron the lzard-
ous conditign.®

g A goll ball in Night beyond the perimie-
ter of the ol conrse is the sume as
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an object fulling from a struenwe,
and the lability is comparable ®

% A pivotal standard clied in many
court enses renders a lpbilivy f the
possibility of an aceident was elear
{o the ordinarily prudent eye.’

u Golf-related restriegons on adjacent
private property are justifiable for
vensons of safecy. It is therefore ven-
gonable w restrict the wso of private
property (building sethack Fnes
and g0 on} adjncent w0 a golf course.

m OGwners of houses and other veal es-
e fronting a golf course assume
more risk than the publi¢ on o high-
way bat fess risk than golfers. The
homeownor's wninformed and wm-
suspeering guests are no¢ included.
howaver,

w Speatators at a goli towranmend as-
aume mora visk than homeowners

_ but Jess risk than golfers.

Legal terms fike “reasonable care,”
“rensonable™ ov *undue” risk, *fore-
seeable” hazavds, and “ordinarily pen-
dent eye” provide criteria for defining
and judging sofety md for allocating
liahility, Beyound these logal concepts,
however, no measurable design stan-
durds ean be applied in a blanket for-
muln that satisfies legnlly defined evi-
1eria for safety,

The stonderd 300-Toot through-
the-green width that heeawe o rale of
dinab in design of a single-faivway
lnyout dusing the 19605 and 1970s is
seriously owtdutod in terms of vurrem
safoty concerns. It was rationalized by
(w0 concapts:

m The avornge gollor who bit o ball
poorly {did not follow the ideal path
ag reflected by the centerline) id
not hit the ball as forcefully as pos-
sible; tharelore, the ball would not
travel as [aat and as far os it might,

m The facther away from the center-
line, the less force powering the
bal, and therefore the ball will
trivel even less distance,

In the double-fairway layout, the
ritle of thumb was that, where possible,
the paralfel contertines should bo no
fewer dinn 200 feot apart. These dimen-
slonal standards are now omdatad,
however, with the advent of new teeh-
nelogy nud new designs for golf equip-
ment {particnlarly golf clubs) to gain

more distance and the desire of many
golfers to “smack the ball” 03 far a8
they ean without regard for salery,

e Sl P.«;nhy
(mev Febegy Bgah
SR LI

Outdated 19705 smgle-ﬁrm.r.'a 1y &femdarids.,
Conrtegy: Pateick Shime Mulligan,

The standurds of the 19605 and
1970 were coupled with envents 1o
consider suck factors as apography,
vegetation, clevation, winperasure, hu-
midity, wind, locntion of hazards, and
clovated leatures lke tees and groens.
They are still eritical, hut safety is not
a cookie-cutter process. Delining pa-
rameters [or safety on a goll’ course
could be a major issue confronting to-
day’s goif course developers, and any
member of the team could make a de-
cision that would direety affect safety,
Galf integrated with real estate devel-
opraent requires the establishment of
a ledm to raview every stage of plan-
uing aod design. The empion to
eneroach on she safety perimeter for
the goll course to gain }rnmage for
renl estate, enthange real estgte valoes,
or ecanemize on the golf cowrse is al-
wiys considerable, and v s height-
enad by the face that contemporary
ol cousses requiro substantinlly
farger arcas of land ro accommodate
sufety in an nge of high-twoh eopuip-
ment. Golf course architeots and Jand
planners must work with the davelop-
went team e resolve the proliema jn-
volved in siting a golf course next to
real estato. The professional vepertise,
knowledge, and experisnce of evory
member of the design eam nwst b
applied toward ensuring that the pub-
lic is not exposed to undue risk. Ina
society prone to litigation, it 1z in the
bost interests of any development pro-
ject to establish the best standards
and eriteria for safety. Because design
lllul C()l'l‘ih'tl(‘“()n ()FI(HI ‘\pﬂll l()n !]011'
nels of dme, e intent of the :!wg,n
and safety considerations developed
dharing the planning process shonld he
cavefully decumented to eosure dhat it
is not compromised by Jaier decisions.

The Safety Perimeter
Defining the safery eorvidor for a poll
conrse is 1ot 1ICCC5$iifiI}‘ SYNonymois
with establishing the boundary of 1lie
golf covse, alidhwugh the two cra be
reluted, The ollowing definltions ave
usie i this text. The galf conrse
boandary is the legal deseription of
the properey boundary for thag aren of
land dedicated to the golf course and
its fasilities, Il the operation were to
he sold, this fegal description would
be nsed o deseribe dw proporty in the
sales doenments, The golf course
safiety corridor is that avea of land re-
quired to play the game plos the area
of landl that can be affected or threat-
oncd by golfing such that limits nee
placed on the use of that aren. For ex-
ample the goll’ course safoty corridor
sright inelude dhe ares writhin the golf
conese bonndary plus an arep amuml
that boundury where sonstrnetion of
any buildings is resirigted {ofton

- called a building seiback line ov build-

ing vestriction line}. The restrictions
on use within the sethack area must
he elearly stated fn legal docvnonts
{eovenants, for exnmiple) deseribing
the affectod properties,

Largely beeause of legal implica-
tionis, professionnds and thelr aven-
dant organizations have been relue-
st to adopt any specifie written
criterin for golf cousse salety corri
dors. The offivinl approach of the
Amerienn Saciety of Coll Course Ar-
chiteets {ASGCAY is verbud and very
general, ind strongly emphasizes sie-
apeetfic eriterin. The prudemt course
of nition is 1o contract with an oxperi-
enced, reputable golf course arehiteet
early during the planning process,

The IoHowing dimensions for the
golf course safety eorridor are provided
solely o lastrats this discussion; ey
are nol (o be applied arbitrarily. The
dimensions are based on an vore-
stricied flat site, and they must be ad-
justed to aceommodate site-specifie
fesnures like topography, vegetation,
and elevation, Applicable local building
and fand use regulations could pre-
clodde the use of any dimension used
in the ilhusteations, and thds informa-
tion is not & subsiinute for consnbation

49
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Winitrme dimansions for a double-Tairasy golf sorcidor

Mintinen sufety goidelives for a windless site ou fint twpography, Other conditivas re-

daire additivnal clearances. Sotrces Nicktous fesign.

5

with o epudified, expericaeed golf

cowrse architeet.

= Miniioern horizoniad clearines be-
tween the green and the aexi e i
150 feet. If the adjacent green and
tees are separated by o change i
elevation, the distnee miglt be
greater ar less,

» Mihauimn clearance beoween adja-
cirl tees and greens is 150 feot,

m Adjacent Tanding arens should be no
less than 200 (o 250 leet apart
{from eesuerline 1o centecline).

m ‘Fhe centeriing of o golf hole should
be no less than 150 {ect from any
voud vight-of-way or boundary,

u The conterline of a golf hole shoudd
be vo Tess than 176 feel from muy
boundary with adjacent develop-
ment. A sethack of no less than 356
feet from the houndary line should
also e nckded.

a Thie mistow safety corvidor fur o
single-fairway course with develop-
mend on both sides of (he fuieway is
420 feet between any building i the
tmuding and greens arcas. The osini-
MU Sﬂrﬁ‘}_' l')Ol'l'idGl' fﬂl’ W LOUTrSe
with surronnding development in
other than the lunding and greens
arens is 370 feer, which oltows for a
300-foat corridor with 35-foot
building sethorks on either side.

m On a double-fuieway course, the cei

terines of parallel faivwivs should be
o tess than 200 10 225 feer apmrt o
waoded areus {where vegeation is
present between 1he fairways) and
o lesy dinn 250 feer apart in opay
arens {no bidfering vegetation he-
rween fuirways), Adding a mini-
ey of 130 foet from cuch center-
i to the property line vields a
wiinintm eorridor of 500 0 550
feet foe a double-faicway course. If

the course is surrounded by develop-

ment, 4 ballding setlack of 35 Teet
Irom the properiy Jue on either sids
yields o total minimum salery cord-
dor of 570 10 620 foes. The sufeiy
eoreidor can be nirrower i the aren

berween the greei and thie nexi fep—
s

approximiaely 400 feee {a 100-font

buffer off the center point of the e
1 150-foot minimum on the greea’s

certerline, und 150 feer between the
greent andd the nesr tee).®

T



Safety on the Golf Course

The responsibility of 5 goller for the

safety of athiers, such as shouting

“Fore!™ to warn that a ball is approach-

g, is defined by rudes of etiguene and

enforeed by golf nssoctarions, These

yules and responsibilities shoudd be
posted in a readily visible location on
the goil course. Handbooks specifi+
cally adedressing rules nnd responsibili-
ties shoukd also be made available to

every golfer and key points printed di-

rectly on acorecards. Designing a safe

goll cowrse inclades not only epncern
for the safety of players, but also for
guests, maintenance personisl, and
spectntors, Many design guidnlines in-
volve common senso:

u Blind shots should he avaided, and
holes should be designed so tha

© players can eloarly see the target

Jaren, hazards, and ather playors on
the course, While several mitigating
mepsures 1o reduce the yisk of blind
shots have been developed—special
Ttags, caddios as taeget indicniors,
and even raffic lights—iey are at
hest only midgating measures,

w Shelrers shonld be provided atkey
locations on the cowrse for polfers
secking sale sheller from inclement
wenther, particularly lightalng storms,

m Speeifiv safety guidelines aud proce-
dures vegarding lightning storms
shonld be readily visible fo every
gotfer, employee. or visitor,

= Clrewlation patierns should be read-
fly appavent and organized to mini-
mize eonfiets batwean autos mid pe-
deserians, goll aurs and pedestrians,
maintenanee vehisles or equipniant
andd golfers, and gollers and non-
golfers, For oxample. A golf course,
for example, is not a safe or appro-
prinmo plaee for a pature walk while
play is in progress, Security mens-
wres should be ia pluee 1o proven
intentions! oy onintentional wres-
passing on the goll course by non-
goHers while play is in progress,

w Paths {or golf cars should be specifi-

elly engineered as ronds for vehieu- -

lar raflie, not sidewalks, bt the
fact that the paty is often o hard
surfinee {pspally asphalt ar con-
crete} should be given due consid-
eration shen locating it Such paths

nee poteniially dangerous if a hal}
hounees or ricochets off the pave-
ment, and for this retson i1 s juad-
visable to have the enr path cross
the fairway. The path should he out
- of the area of play (see fuethor dis
cusgion later in thiz ehapeer),

m If spectator galleries are antlcipated,
the eourse’s design shonld speeili-
cally provide for them, Measures
should be implemented to make the
inherene risks of watehing golf on
the gelf course readily appareat to
the ordinarily prudent eye,

» Buildings of any type shonld not be
used as the obstacls that forces o
dogleg hiole, and the inside angle of
o doglog hole should be treated as a
hazardous zone.Obstacles or barei-
ors of sufficient hoighe, density, and
width should be located on the in-

A A acceptable deolgn but wastes
lend. Trenp protoor lovs, bus golfers are

. An acsoptable layout If trees are large
ard dense. Sonie avlfers wight st deive
the grear, pusting lots at rzh

side angle of the doglez w prevent
players from attempring to hit the
ball across the inside angle. Hous-
ing or any other baitdings, play-
gromnds, reereational lacilities,
paths, or parking lota should aerer
be located on the inside angle of 2
dogleg whero injury or dmniige 1o
propesty is possible!

% Clear sightlines and visibilicy of play-
ers on the course should he main-
tained, pavtiendody near landing
areas and paths for golf caes,

® Sigos, henches, tee markers, and
other furnishings can eause a ball to
ricachet, injuring people or dnmmg-
ing propeviy. Their placement on
the golf cowrse and design should
be seriously considered and eon-
stantly reviewed for safety,

oy

B, A Laya'ut v be avoided, Golfers ars
Fkely to overshaot the landing arsa or
deba tha gresn.

D. An accspbable design bt wastes
land, Lake protesta lots, but moest
gatfers gre fkely 1o drive the grean.

E. An acgeptable deslan, because traps dissourags
overphooting the landing area and the lake adds
vslue while dincournging driving the green.

Hazards muxt be considered when developuent susrounds a dagley hole,

Benrzes Wolter Steiarfhsmond Suithead, Ina



m Trees shontd not be considered an of-
fective means of catching ervant baflg,
particalacly beoveen the golf course

~and adjacent real estate developent,

Topography and Safety

A sloped lis divecily affects the dis-
tance une dircetion a golf hall will fdy.
The mure severs the slope, the greater
the impact ou the distance and divec-
ton of thie ball. Therelore, the design
of v golf lole and irs associated safoty
corridar wwst be adjusted to aceome
modate the wadenclos for balls 1o {ly
right, lef1, short, or lony despite o
goller’s host offorts.

On Jong approach shaots, the all’s
rajectory tends 1o be low, wad the ball
tends o bownee and roll o impaet un-
less the golfer cav put a Imckspin on
the ball, If o tong approach shet is cou-
plod with n downlili lie, the ball tends
to wavel lower aad farther than if the
lie is fine, Thic inherent danger of over-
shooting the trget must be considered
and the safety elenrance botseeen the
green and the next twe or land nse be-
yond the green incrensed wecordingly.
On short appronch shots, the ball's
teajectory tends o be high and to
bounce and roll little on unpaat Ifa

short approach shot is conpled with &
downhill Ke, iha ball teads (o Ny lower
snd fartier tian for a fan lie. Again,
the margin of safuy must be incrensed,
Qn side-sloping lies, the ball wends
to fly loft or right, dcpvmhng ol
whether the ball is above or below,
respectively, the goller's feer. The mar-
gin of safely between adjneont fair-
ways and betwoen the goll course and
adjacent hund uses must be jnereased
and configured 1o tecommadate the
bull’s flight paticro. :

Paths for Golf Gars

The driving ability of golfers varies
with the number of individuals play-
ing golf, and it is virtunlly impossible
to judge their ability to drve a golf car
on appearance alone. Understanding
he abilities, lmitations, and tenden-
cies of both vehicles and drivers pro-
vides some basis for planning and de-

_signing safe paths for goll eacs.

Golfers rend to drive golf nars

. alorig the path of least resistance-—

along the most direet roite to where
ilie ball lands, whether paved or not—
and sometimes the chiosen route is ot
the safest voute. The sensible guideline
therefore is to align the path where

maost golfers will find it convenient and

* to provide physical and reguladary

meuns (o enconrage golfers (o sty on
the path. A majority of players are’
right-handed and tend 10 stiee the ball
{to the vight}, particularly.off the fiest
tee. Thorefore, paths for golf cars
shotild generally be alignied 10 the right
side of the falvway, whare most golfers
bit their shots, An cxeoption veenrs

-when the hole is designed w enconrage
. play 1owird the fefi of the fifeway—

where o water hinzard 5 located on the
right side of the [airway, for example.
In this case, aligning the path 1o dhe
left side of the ?wwqy would be more

* convenient. The Natlonal Golf Foun-

dation suggests that the path be Jo-
cated at lenst 25 feet from the edgo of
the irway, & compromise between
keeping the path out of play but eloso
annough for convenient use.

The shuree use of u path l)clwcc‘u
two adjneent goll holes might appear
to be au economical and more cost-
efficient means of accommodating
godl ears, b it s lighly unadvisable.
Shared use of a path presents o higher
risk of wnsafe conditions, and racely
does the shared path serve both holes
with die same convenienes for both
golfers, Il the path is not convenlently

R T Sy

Inelide an insyrance undeswitler as a member of the dovelapment team,

Tt developer mipht wish lo forge a Hink vith the insutance company that will pro-
vide public Habity insurange for the wolf course. While no substitute edsts for sale
desipn erllerts, io the oxdent il risks gre unavoldable, perhaps dhey can also be
insurable. Having a representative of an insumnce cotnpany Invoived at the Incep-
lion increases the iefihood that agpiopriate coverage can ba oblained. lapul from
Ui insurasice Sompany ban shed light on salely eriteria based on actual claims as
woll as Informalion aboul costs for budgeting, 1tis impartant {o seléct a repre-
sentative whods actually imvolved In undanwriting and cfaims rather than a sales
tioker whose primary imerest is a commission,

Give thaught during planming lo dofenses for negligende.

Pait of the application fot a golf course adjavant to a publle road, for axample,
should point oul the issue of errant golf balls and fhe buili-in safely eilteriato
minimize this risk, After enfitlements atg reetived, a planaing deparment's sign-
ing off ¢an be characterized 25 an impartial judgment of 2 safe design, Simitarly,
tegarding thie sale of houses adjoining a golf couse, & pard of the pirchase agree-
ment should be the acknowledgment of the proximity of the g6 course and an as-
suiption of the buse's risk and/os walver of elaims, This type of provision ¢an alsq
be bultt intg 3 communily's evengnts and resteictions, which attach to the tle
and bind succeeding ddndrs,

Publish rifes and regulalions governing conduct on the cotirse,

Consider prohibiting er liemiting the consumption of alcokotic heverages on Lhe
cotrse. Post sipas prohibiting nontitensed drivers trom operaling gobf cars,
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Aort golfers to Pﬁféﬂffafé’ unsafe areas withou! admiliing !o an unsale
condition.

For txample, 3 sign might say “Reduce Speed-Downhit) Grade™ ralhir than “Dan-
gesous Grade® or “Snakes in Stream” rather than “Walch for Polsonous Snakes.”

Physical safely features are gonerally more effective than cautionary signs
alono,

Speed bumps of textured rentb!e strips should be considered whare conteat of goll
cars’ speed is neaded, On long downhill gradas, salety features tike “tumouls™ for
funaway golk cars sheuld be considered, semifar to graved tumouts fof suniway
traptor-teaikors an Jong downhill grades,

The faciory’s salely criterls and pedvrmance specificativns for goff cars
Should be eousidered diriog design of the codrse.

it & manwlasturer has pubilished salety guidefinas forthe operalion of its product,
then the design team sheutd consider them during design.

Salety should be an inlegral pard of employes ieaining programs.

Employees shoutd be required 10 attend regular meclings on safely poticies and
praclives, They should provide vintten acknowledgment that they understand off
palivies, procedures, and riles, including wearing hatd hals on the course, who is
sermitied (o handle cherfcals, and the procedures fac haadhing them.

Sourre; lohn B, Mifes, NeDermolt, With $ Craeey, Hewport Bsach, Califotnia.



Jaeated, polfers will not nse v and the
purpose of shared paths is defeated.

From the standpoint of safery, veni-
cal and horizontal alignments should bo
based on the volifole’s phgmt:nl capabili-
ties to maintain conrolled speed andd
dirertion ef travel, The path should be
intentionally designed to assist drivers
in maintaining contral over the vehicle,
regardless of their qk:ll in opomnng it.
Far exnmple:

w Crades (the verical alignment)
should not bo 8o steep 13 10 canse
the veliiele to dlip baskward while
going uphill or to nttain wncon-
wrolled speed while going downlill.

x Horizontal curves should be gentle

and sweeping vather than sharp and

abrupt to waintain control around
curves,

The path should include no abrupt

dips or bumps that might eause the

driver to lose control; grades should
be carslully engineered,

w Cuorves at the beginning, end, or mid-
die of an ineling shoutd he engineered
to help the driver maintain contral,

m Pavement on the path shonld be
crowned or sloped for proper drain-
age, ns exeess witer on the surface
can eause the driver fo lose control,

Design of a sale path for golf ears
requives that the path bs engineered
and designed for vehioubr travel, just
Tke voads for awtomiebiles, cansider-
ing soeh lactors as;

m ‘The vehicle's physical capabilities
(mening radhis, speed, braking dis-
tanen, of cetera);

m Design speed (maximun desioed ve-
hicle speed);

w Frietion {ability of the surfarce 1o
hold the vehicle in place);

®-Centrifugnl force (the 1endency of a
vehielo to leave a path an a ourve);

m Sight distance and average eye hefghy

w Crade {pereantage of slope);

® Minimum sofe radins for curves;

w Rate of superelevation of curves
{the banking eurve 1o help hold the
vehiele to the pavemont);

& Maximumn safe slope;

e Muximum safe lengdh of a slopey

# Minimnum safe sight distance; and

= Minimum width of the recovery aren
(an unobstructed, relatively even arca
uoxt to the pavement that provides

o eppartunity (o bring an ont-
af-conitrol vehicle baek oato th
pavement),

Typieal paths are constructed of a
hard surface Bke chnerete or aaphalt,
bui the hord surface alse prosenis
safety hazards from balls ricocheting
off the pavement, Other puvement ma-
tarfals might presont fess risk bt have
ather consequences in terms of cost
and maintenance, Such alternatives in-
clude loose materials Tike gravel, stone
dust, or grousd shells for paths and

apen-celled paving units or geotextiles -

designed 1o support vehiculnr raffic
that permit grass to grow as pari of
the pavement surface.

Specinl attention must be given to

the routing of feot mraffic and golf cars .

on-glopes, Slopes a6 prond 1o wear and

teav and t6 crosion, and the prablems

and conflices with snfoty fnerense with
severity of the slope. Cenerally, gontly
ramped paths should be provided for
both golf cars and foot traffic in stoep
areas, Gentle switchbacks can be used
to provide adequate horizontal distanee
to negotinte the vortical ehnge in ele-
vation. A sufficieni aening radius and
laveling or grading at regulor intervals
must be provided 1o help maintain the
golf ear’s speed and direction of ravel.

Intended versus Perceived
Line of Play

The: centerline of o golf conrse is not an
engineered, fixed line, and no white
fine is painted «own the middleo of the
firway, The centerine is ong of several
ideal flight tines, or the mean of soveral
flight lines, of an ideally struck golf ball
wﬁpm;dmb t the challenge of o particu-
b hole. The challenge might inelude
lorced eapvies over water, an unplaysble
rough, buakers, trees, and other voge-
tation, The goll eourse architeat must
tuke into nccount all cthe implications
of these elemenis and others that might
affeet golfors’ responses. For a golfer,
tie ideat line of play is largely a psy-
cholagical pereeption, mrd the player’s

“perception of the line of play is lighly
vilnerable to change, with its signifi-

eant implications for safoty. Seemingly
minor aperationnl proeedures, such as
the position of tee markers or the mow-
ing pratiern of the tusf, can dromati-

cally affect n golfer’s poreeption of &
hole and how hie or she decides o ad-
thress the challenge, A major change 1o
the cotirse, such ng expansion of a storm-
water reteition pond toward an adja-
vent fainway, also affects the percebved
venderline of piny. Whenever the de-
sign of a hole is changed, the resudting
impact on safely mast be analyzed. On-
going reviews of safety should be an in-
tegral part of every phase of plunning,
design, construciion, and operation,

Other Safety Issues

The range of safety issues of coneern
to amy type of reol estate develop-
ment—with or without golf—includes
compliance with all foderal, state, and
local regulndions covering cmployens’
salety, building codes, environmental
pwm,flcm rogulations, nwl the like,
Seme of them involve design, others
operatony) and management policics
and provedures, Dangerous conditions
can be the result of oversight, ignot
rance; negligence, or ehoice,

The restrigtion of nongolfing nnd
nuauthorized wses of & golf conse cnn
still find a developer liable for wyoward
events. The aitretive nidsance of o
lasge pond on a hot diny ¢an Invite swinm-
mers, and fhe stopes of that pond's
banks should anticipats the possibility
of a ehild's attempting to wade imo the
pond. Another potentil exposure ta li-
ability is the “Central-Park-at-night
syndrome,” in which the operator of a
goll course was foond responsible for
not warning golfers in a remote loca-
tion that muggers might be an addi-
tionsd hazard during off-peak hours. Tn-
appropriate secess and abuse durmg
construction and when a course i3 in op-
eration are ahways of concern,

While ompromising safety might
have somie shor-term “benefis,” such
as reduced couts or inereased develop-
tble veal estate, it is without quesiion
nn upaceeptable approach to responsi-
ble design. The benalits are wsnally
Hlzory and the resulis often conntor-
productive. The burden is on the devel-
oper and the team 10 ensure thal no
such coniliions are exented, The siari-
ing point is 10 be aware of the potendial
problems and t address the issues of-
feetively during planning and design.
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VI.  Response to Public Comment - Golf Course Irrigation Demands

This section provides a summary of the irrigation demands for the golf course and the
associated aquifer testing activities carried out at the Preserve during the summer and fall
of 2004.

Background

BL Companies has been retained by River Sound Development, LLC to provide consulting
services regarding the development of the site (planning, site design and permitting), including
development of an irrigation water supply source for the proposed 18-hole golf course.

An on-site irrigation supply is desired. Use of public water is not preferred due to cost and other
logistical considerations. Public supplies should be maintained for potable use.

Connecticut Water Company (CWC) will provide potable supply. The CWC has indicated in
writing that it has the available water supply and is willing to supply the residential component of
the project. The CWC also has indicated that it does not object to the use of an on-site ground
water supply for irrigation of the golf course.

Irrigation Demand

Irrigation demand calculated 1s based on the number of acres of fairways, tees, and greens for the
proposed golf course.

The irrigation season for a typical New England course is April to October (approximately 210
days per year). The irrigation wells will not be used from November to April, and therefore,
there is not a continuous withdrawal on the bedrock aquifer.

Average iirigation demand ranges from 50,000 gallons per day (gpd) in spring and fall to
250,000 gpd in July. During drought conditions in July or August, demand can increase to
approximately 300,000 gpd. Average annual use is expected to range from 50,000 gpd to 70,000

gpd.

To put these numbers in perspective, assaming 1,000 acres, 44 inches of annual precipitation, and
25 - 50% recharge to the bedrock aquifer, the annual recharge to the bedrock aquifer is estimated
at 302 million to 605 million gallons per year. The amount of water required for irrigation is
approximately 5 to 10 % of this annual recharge. This does not take into account recharge to the
bedrock aquifer from off-site areas that border the site.

Peak irrigation demands will be met from a combination of pumping the wells and withdrawal
from lined storage ponds located in upland areas of the site.

Development of On-site Supply

BL Companies has conducted a geophysical survey of the site and identified six locations across
the site that have the potential to act as water supply sources for the irrigation water supply
system.



At these six locations, test wells have been drilled into the bedrock aquifer.
Well depths range fiom 300 feet to 600 feet below ground surface.

Based on preliminary pumping tests conducted on these wells, three of the six wells were
identified to have yields sufficient to act as irrigation supply wells.

Aquifer Testing

BL Companies has conducted a long-term aquifer test of these three wells. The long-term aquifer
test consisied of simultancously and continuously pumping the three proposed test wells (TW-2,
TW-3 and TW-4) for a period of 189 hours. The combined pumping rate of the three wells
during testing was 150 gallons per minute (gpm), which is the maximum anticipated pumping

rate during golf course operations. The testing occurred from September 17 to September 25,
2004,

The purpose of aquifer testing is to determine:

a) Determine if the wells can meet the irrigation demand without any consideration to
adverse impacts to wetlands, watercourses, or other ground water uses.

b) Determine amount of water that can be safely pumped without long-term impacts to
off-site residences.

¢) Determine amount and location of interference (if any).
d) Determine if pumping impacts surface water or wetlands.

This testing is required as part of the process to obtain a Ground Water Diversion Permit for the
site from the Connecticut Department of Environmental Protection (CTDEP).

Off-site Well Monitoring

BI. Companies was requested by the CTDEP to attempt to monitor off-site private wells as part
of on-site testing activities. We have chosen specific homes based on criteria adopted by the
CTDEP for moniforing domestic wells during pumping tests. These criteria require monitoring
homes within a specific distance from each pumping well based on the pumping rate for each
well. Approximately 115 residences were identified based on these criteria (3,000-foot radius
from wells TW-2 and TW-3, and 2,000-foot radius from TW-4). We invited all homeowners
within the monitoring radii to allow monitoring of their well during testing activities. Of the 115
residences canvassed, 52 homeowners allowed BL Companics to monitor their well.

Off.site well monitoring was conducted using automated water level recorders before, during,
and after the test period.

On-site Monitoring Activities

Before,duting, and afier the test pumping period, surface water levels and stream flows were
monitored at the 56 on-site monitoring points. The monitoring points consisted of wetland



monttoring piczometers, streambed monitoring piezometers, strecam flow weirs, deep
piezometers, and ground water moniforing wells. During the 1-week pre-testing period, the water
levels/stream flows were measured once daily. During the test pumping period, the monitoring
points were measured at least two times per day. Post-test monitoring was conducted daily for a
period of 8 days after testing stopped.

Aquifer Testing Results - Preliminary

From the preliminary data analysis carried out to date on both the on-site and off-site monitoring
points and residences, there was minimal impact to on-site monitoring points. There was no
identifiable impact to wetland monitoring points, streambed water levels or stream flows due to
pumping. There was measurable drawdown in a deep overburden piezometer (DMP-05 near
TW-3) indicating leakage between the overburden and the bedrock aquifer.

Off-site impacts were identifiable in only two of the 52 wells monitored. The impact to these
wells was observed to be minimal and will not impair the ability of these wells to meet average
daily demand under normal or drought conditions, based on conservative analyses required by
the CTDEP.

Diversion Permit Process

Once BL Companies has fully evaluated the data gathered from the aquifer testing and
monitoring, a reporf will be prepared documenting the testing and monitoring activities along
with the results of the testing. An application (along with the aquifer testing report) for a Ground
Water Diversion Permit will be filed with the CITDEP. A permit is required because the
irrigation system has the capacity to withdraw greater than 50,000 gpd.

This review consists of an evaluation of the technical documentation provided in the application
as well as an assessment of the site and of the anticipated effects of the proposed activity. Upon
completion of this technical review, a tentative determination to grant or deny the permit
application will be made by the Conumissioner.

A Notice of Tentative Determination will be published in a newspaper having a general
circulation in the affected area and public comments will be solicited on the tentative
determination. In some cases, a public hearing may be held. After completion of the technical
review and consideration of any public comments, and subsequent to the close of any hearing,
CTDEP will issue a final decision on the permit application.

A copy of the final report will be made available to the Towns of Westbrook, and Old Saybrook

Permit Compliance

Once granted, the operator of the golf course will be required to submit monthly pumping logs to
the CTDEP to demonstrate that pumping is equal to or below the maximum permitted
withdrawal.

I water supply problems arise at neighboring properties that are clearly due to the use of the
irrigation wells, CTDEP has the authority to stop the withdrawal from the irrigation wells. In



addition, the use of the irrigation wells wil] be subject to CTDEP drought management planning
requirements and restrictions.

Diversion Permits are typically issued with a 5 or 10 year permit period and require renewal.
The renewal process can be a rigorous process and can require additional impact analysis if
deemed necessary by the CTDEP.

Proper irrigation is a major component of the Turf Management Plan and the CTDEP Best
Management Practices for Golf Course maintenance and operation. With the use of sophisticated
valving and computers, the practice of over-watering is eliminated and prevents excess run-off
and wasfe. .




Response to Staff Comments — “Open Space Plan”
a. ZEO Comments

Private Country Club

It has been suggested to encourage the applicant to reduce the amount of disturbance within the
upland review atea as it relates to the Private Country Club. The Club with a golf course is proposed
as part of the Preliminary Open Space Plan. Both the Country Club Clubhouse and related facilities
have been substantially scaled down from those previously approved by the Zoning Commission.
Similarly, the golf course rouling, which was approved by both the Zoning Commission and
Wetlands Commission, has been shortened and modified in several respects in response fo
environmental recommendations by Randall Arendt, Michael Klein and Michael Klemens. The
applicant has followed this recommendation and will continue to do so.

All uses on site have been taken into consideration within the planning of the internal roadway
system and the fraffic study submitted on November 3, 2004. In fact the traffic study assumes ALL
traffic generated by the golf course use will come from off site. Certainly this is a worst case
scenario for the development of the property. This traffic study also includes the potential
development of the Pianta Parcel. For clarification we have included a listing of all proposed uses
and the spatial requirements associated each use. It must be noted that all uses are for members only
and NOT open to the public and no guest homes or housing for staff is or will be provided.

Use Building Area

a. Clubhouse (includes mechanical, storage and circulation)

Basement 8,850 SF | .
First Floor 8,850 SF (grill room with 75 seats, no banquet facility)
Second Floor none proposed
Subtotal 17,000 SF
b. Pro Shop (767 SF) included within

Total of clubhouse basement

¢. Cart Bam (3,600 SF) included within
Total of clubhouse basement

d. Maintenance

Buildings 9,045SF
Total Area 26,045 SF
of All Uses

. The facility could not nor is it intended to accommodate any events anywhere near the size of the
GHO. Any speculation in that regard is totally unwarranted. In order fo assure that the facilities are
limited can be accomplished at the time of the application as a Special Exception (Z.R. §52.7.16) or



as a use within a Planned Residential Development (Z.R. §55.6.9.1). The limitations will be
incorporated into the Statement of Use required for such applications and can be made specific
conditions of the Permit. At this stage we arc also prepared to amend our Statement of Use for this
Special Exception to provide such necessary required limitations.

Infrastructure, Traffic & Circulation

The Board of Selectmen has encouraged the use of Alternative Road Standards and the applicant
concurs with this recommendation. The Town’s Consulting Engineer may rccommend pavement
widihs wider than proposed in certain designated areas. The applicant is prepared to comply with any
such requirements at the time of final subdivision approval. Again, the Preliminary Open Space Plan
is not intended for such final detail. '

Best management practices will be employed in the final design throughout the entire project area.
Permeable surfaces will be proposed for parking areas, village back lanes, and open space trails
which are not for golf use. A comprehensive treatment train for stormwater runoff composed of
mechanical and biological means will be employed. All trails and walks do and will lead to a
destination such as housing, public space, or Town owned open space.

No uses requiring impervious surfaces, other than three road crossings and golf cart paths, are
proposed to be located within 100’ of a wefland area. All roadway drainage will be pretreated
through mechanical and natural means prior to discharge into wetlands, as described in the
preliminary meeting with the Applicant and the Wetlands Commission. The applicant is prepared to
present full engineering details consistent with fhe above at the time of the required application to the
Wetlands Commission for approval of the regulated activities associated with the Open Space
Subdivision and PRD. All wetland crossings (roadway and golf) have considered alternative designs
and are situated in locations, which minimize the potential impacts for to the wetlands and
environment,

The trail system within the Open Space is designed for pedestrian use only, as distinguished from
those areas adjacent to roadways that are also suitable for biking. Since the trail system is located
mostly within the Open Space to be conveyed in fee to the Town, it will be able to enforce such use
restrictions. The applicant will fully cooperate with the above in the detailed design phase.

The goal of the applicant is to minimize unnecessary land clearing and disturbance. Two objectives
employed to accomplish this include utilization of the town’s Open Space Subdivision regulation and
the policy statement of alternative roadway design standards. These standards have been discussed
with staff during the summer of 2004 and were encouraged by the Board of Selectmen at its meeting
on September 16, 2004. (sec Response to Town Comments, dated November 10, 2004) The
Planning Commission has received comments from the fown traffic consultant (such as a
recommendation for wider roadway widths) that appears to be contradictory to the standards which
were discussed with and endorsed by staff and selectmen This is a result of the reviewer NOT being
part of or privy to the previous meetings in July 2004 — when roadway design standards were
discussed. Wider roads lead to greater disturbances on the landscape. We believe they should be no
wider than reasonably required.

It 1s not a legal necessity to construct all sidewalks and trails with handicapped accessibility.
However, all walks and trails will be constructed o meet ADA requirements where feasible. To do
otherwise would lead to greater disturbances in the landscape and would be counter-productive. In



fact, village housing has been designed to allow for “visitibility’ — a means of allowing not only
handicapped residences but visitors to be able to move within a2 home with ease. Additionally, each
village home can accommodate a residential scale elevator.

In past response dated November 10, 2004 a discussion was provided regarding various access points
to the property. We understand that this is a point of discussion with the commission and town staff.
In any event the Home Owners Association will maintain the emergency access gate if it remains in
place as proposed.

Planned Residential Development (PRD)

The village back lanes (aka “alleys™) are proposed to be 18” in width, the same as many local strees.
Turning movements at each intersection have been designed in consultation with the fire marshal and
fire chief to provide for access by emergency vehicles and service vehicles. Visitors may park in the
rear lanes. However, it is more likely that visitors will park in the front of a home in designated on-
street parking locations. In the case of front access driveway, visitors may also park within the
driveways.

A goal of the applicant and certainly a significant component of promoting neighborhoods is the
provision of green and social spaces. There are eight proposed green spaces ranging in size from
2,000 SF to 35,000 SF and totaling 3 acres. The specific uses of these spaces have not yet been
defined, as this application is preliminary in nature only. However, it is envisioned that the greens
will allow for passive recreation, light recreation, monuments for creating identity and defining social
gathering spaces. We believe such specific review coinments are more appropriate for the final site
plan application.

The layout of the golf course has taken into consideration as to its proximity to other site uses —
including housing. The driving range and practice area are accessory to the private golf course and
will not be open to the public. Such facilities are provided at almost every like golf course facility
(Black Hall, Fox Hopyard, Clinton Country Club, etc.) It is typical for a driving range at a private
course - such as proposed at The Preserve - to have significantly fewer uscrs than at a public
commercial practice facility like that adjacent to Cherrystone’s Restaurant on Route 156 in Old
Lyme. Public driving ranges are designed for far different user needs, and comparisons between the
two are invalid,

Furthermore, the Preserve practice range has been designed with the proper industry standards for
setbacks to residential areas for safety, privacy and compatibility. Buffers to adjacent residential
uses will be provided by carthen berms and evergreen and deciduous plantings. There will be no
lighting of any portion of the golf course including the driving range and all practice areas. Minimal
lighting will be proposed and restricted to the parking area, and adjacent to the clubhouse at a level
sufficient for safety and security. In addition, future homebuyers of property at the Preserve will be
purchasing homes with the knowledge of community uses and for the specific reason to live within a
golf community.

Lots for Single Family Dwellings (SFDYEstate Dwellings

Several comments have been made with respect to specific measures of land conservation and
protection. At this point in time and considering the nature of the application the applicant feels it is
not necessary to address the comments in detail and on the plans. However, we do agree with the



objectives of these comments and the applicant will employ these measures to the greatest extent
practical during the detailed design stages.

The measures of conservation and land preservation the applicant will consider include are:

o Clearly identifying conservation easements not only on the plans but, at time of construction
and during occupancy.

o Encourage shared driveways to minimize intrusion into regulated and upland review areas.

e Encourage minimum tree clearing and impervious driveways near wetland/water resources to
prevent leaching of non-point source pollution into the fragile headwaters of their
watersheds.

It has been suggested that the Planning Commission request several modifications to the site plan to
reduce potential disturbances within the 100° upland review area including relocating boundaries,
housing lots, incorporating shared driveways and requesting waivers of standards. We offer the
following suggestions:

e SED Lots with activities or property lines within the 100 upland review area:

o Each lot identified within the review comments will be further evaluated and all
activities and property lines will be removed from the upland review areas. If this is
not feasible a conservation restriction can be provided. These are final planning
details which the applicant is prepared to adhere to in the required future application
to the Wetlands Commission.

+ Request waivers of number of lots to be served by a shared driveway.
o Waivers will not be required because Private Residential Streets are proposed.

* Relocation of SFD Lots:
o Suggestions associated with relocating cluster will be further evaluated and
reconsidered at the time of final design.

It has been suggested that ALL Tots conform to section 7.2 of the Old Saybrook Zoning Regulations,
The veferenced section is associated with the MABL requirements of a conventional subdivision.
‘This section is not applicable to an Open Space Subdivision which is the subject of this special
exception application. Section 56.6.3 of the Zoning Regulations establishes specific lot, area, shape
and frontage requirements applicable to an Open Space Subdivision. All the SFD lots in the
Preliminary Open Space Plan meet the requirements, and, of course, all the SFD lots in the final plan
will have to meet these requirements. The applicant respectfully disagrees with this comment.

Agquifer Protection

Although The Preserve property is not located within the Saybrook Well aquifer protection area and
only a small portion at the westerly boundary line is within the Holbrook Well aquifer protection
area, the applicant remains committed to ensute fhe highest standards to protecting the ecology of the
site - this includes protecting water quality as well as groundwater. Plans will be updated to identify



the location of any aquifers and as previously discussed various best management practices will be
utilized.

Uses

Since the applicant proposes to have all its property include as a PRD, the Zoning Commission can
limit the uses within the PRD, including uses of the SFD, within that approval process.

b. Alternate Road Standards

The applicant would like the commission to be aware that its use of alternate road standards in its
conceptual standard plan and preliminary open space plan was only done after prior consultation with
the staff and with the encouragement of the Board of Selectmen. These standards were used fo limit
disturbance within the landscape consistent with the Policy Statement promulgated by the Board of
Sclectmen. We request that the review be conducted by these proposed standards so that they will be
included as part of any approved open space subdivision plan.

c. Is the Golf Course Integral to Open Space Plan?

. The golf course is an integral element of the open space plan for a variety of reasons. The golf
course provides an active recreational amenity for use by those residents and non-residents of the
Preserve who belong to the club, and enhances the value of the surrounding real estate. The golf
course is ‘green’ in nature—it is virtually all pervious surface, will contain a variety of
landscaping and foliage, and will provide migratory surfaces for natural wildlife. It has been
carefully designed to fit within the environmental constrainis of the property.

In addition, the golf course has economic value to the Town of Old Saybrook, as well as the
developer. The Town will receive substantial real property taxes from the Country Club
Clubhouse and Golf Course, both of which are fully taxable. The Club will not require any
substantial services from the Town in police or emergency services and will have no impact on
the school system.

In consideration of an open space plan, it is common that the developer receive a ‘density bonus’
not only for conserving land, but for dedicating such land to the Town. In lieu of such an
incentive, in the case of the Preserve the developer is only able to reduce the maximum potential
density by reason of the golf course’s inclusion.
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