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1. Purpose. This nanual provides gui dance conpil ed fromexperience and
research for use in the planning and design of recreation areas, sites and
facilities.

2. Applicability. This nanual is applicable to all HYBAHE OCE el enents and
field operating activities responsi bl e for planni ng, design, construction and
rehabilitation of new and/ or existing recreation devel opnents.

3. Dscussion. The criteria and standards presented herein are intended to
produce safe, efficient, cost-effective recreation facilities that are

accessi bl e and enjoyable to all. The designs nust provide for the health,
safety, security and confort of the visitor in all aspects of devel opnent. It
sets out specific design considerations which, when applied, can elimnate
confusion and duplication of effort. Additional guidance is givenin the form
of construction details and exanpl es of existing, design concepts. The
illustrations were selected for their soundness of design and their capability
for neeting the public need for recreation facilities.

FOR THE COMVANNCER

ROBERT C. LEE .
Colonel, Corps of Engineers
Chief of Staff
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CHAPTER 1

GENERAL CONSI DERATI ONS

1-1. Purpose. This manual provides guidance conpiled from experience and

research for use in the planning and design of recreation areas, sites, and
facilities. The material in this manual is intended to produce safe, effi-
cient, cost effective recreation facilities that are accessible and enjoy-

able to all

1-2. Scope. This manual presents basic design considerations for major
conponents of recreation areas and contains specific guidelines which can

el i minate confusion and duplication of effort. Additional guidance is given
in the formof construction details and exanpl es of existing design con-
cepts. The exanples were selected for their soundness of design and their
capability for neeting the public need for recreation facilities.

1-3. Applicability. This nanual is applicable to all field operating
activities responsible for the evaluation, design, construction, renovation,
rehabilitation, managenent, and adnministration of all new and/or existing
recreation devel opnents on Government | ands.

1-4. General. The design nust address concerns for functional use, crea-
tive design, environmental harnony, and econom cal construction and opera-
tion. The design nust provide for the health, safety, security, and confort
of the visitor in all aspects of devel oprment.

a. Visitor Needs. Recreation devel opnent shoul d consider current
public needs and the scope of activities, facilities, and managenent duties
required to fill those needs. Each site selected for a specific use should
support the present requirenents and be evaluated for potential future
expansi on. The designer nust research all available information such as the
Mast er Pl an, Natural Resources Management System data, State Conprehensive
Qut door Recreation Plans, and current and anticipated visitation

b. Area Selection. Areas chosen for devel opment should be in accord-
ance with the current Master Plan and nust support the proposed use. Activ-
ities should be conpatible with surrounding | and uses to mninize conflicts
and avoid overuse of the resources.

C. Cost Effectiveness. Care must be taken to avoid overdesign and
underdesign in both size and nunber of facilities. Econony of scale and
life cycle cost analysis using cost effective materials nmust be consi dered.
Facilities should be consistent with anticipated visitation and the carrying
capacity of the site. Cost effective off-the-shelf itenms should be incorpo-
rated where conpatible with resource use objectives established in the
Mast er Pl an.
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d. Interdisciplinary Team Approach. The design of all facilities shal
be a fully coordinated team effort anong the pl anni ng, design, construction
operation, and non-Federal elenents. This interaction shall begin with ini-
tial planning concepts and continue throughout the construction and opera-
tional phases of the project. Items such as roads, parking areas, |aunching
ranps, canpsites, beach devel opnents, and simlar facilities should be field
st aked, evaluated, and field adjusted by the design team during the devel op-
ment al phase. The design teamshall periodically visit the sites/areas
during construction to deternine whether field conditions are as antici pated
and to consult with construction personnel in interpreting the plans and
specifications. These site visits will also be used to observe and correct
any problens not apparent or fully evaluated in the design. The team
approach shoul d be used for all aspects of Federal projects as well as for
the revi ew and approval of plans to be devel oped by non-Federal entities.
The eval uation process is not finished when construction is conplete. The
t eam shoul d observe facilities during project operations to correct
i nconsi st enci es between desi gn and usage and gain experience for future
desi gn.

1-5. Design Flexibility. The various recreation opportunities created by
the national diversity in types of projects, resource base, user profiles,
recreation season require flexibility.

a. Site Selection and Layout. Selected sites should be conducive to
devel opnent and enjoyment of outdoor recreation. Such sites may include:
open meadows and woodl ands adj acent to streams and other water bodies, |eve
and rolling terrain, and natural features such as waterfalls, rock out-
croppi ngs, and specinen trees. It is desirable for the site to relate
closely to areas designated for forest and wildlife conservation for the
mut ual protection provided.

b. Consolidation of Facilities. Econony of scale nmust be considered in
t he devel opnent of an area. It is generally nore cost effective to devel op
operate, and mamintain a | arge conprehensive site than several small single
use areas. Commpn sense nmust be exercised to provide the desired recreation
experi ence and establish proper density of facilities.

C. Design for Efficient Operation. Areas should be devel oped for
single uses with their controlled entrances. However, in the event of con-
solidation of nultiple use areas, a single controlled entrance to the con-
solidated area is the nost efficient.

1-6. Design For Lease Qutgrant Potential. Area and facility design and
renovati on shoul d consider the potential for non-Federal participation in
t he devel opnent and subsequent operation and mai ntenance. The design team
shoul d devel op positive working relationships with existing as well as
potential |ocal sponsors. Initial costs and O&M capabilities of the |oca
sponsor must be consi dered when establishing the scope of the devel opnent.

1-2



EM 1110-1-400
31 Jul 87

1-7. Standardization. It is inpractical to create absolute standards for
all types of recreation facilities. Regional and environmental needs and
user profiles nmust be analyzed. Facilities design nmust take into account
conmon | ocal building materials, availability, building practices, regiona
architectural thenes, conpatibility with adjacent devel opnent, State and

| ocal building codes, and nai ntenance practices. Designs will be devel oped
al ong regi onal environnmental boundaries and shoul d be reviewed periodically
to ensure flexibility and continued applicability. Of-the-shelf structures
and standardi zed conmponents nust be consi dered.

1-8. Future Developnent In Existing Areas. Devel opnent may be permitted in
exi sting areas under certain circunstances. Where nodification or renova-
tion of existing facilities is required, special design attention shall be
gi ven to:

| mprove health, safety, and security features for the visitor
- Resource carrying capacity

- Maintain environmental quality

- Reduce O8M costs

- Enhance revenue collection potentia

- Attract potential non-Federal sponsors

In existing areas capital costs already invested should not be considered as
the primary governing factor for determ ning the types of future use of an
area. Changes nay be made where necessary and justified.

1-9. Barrier Free Facility Design. All design shall provide for equa
access to and utilization of facilities by all visitors. Standards for the
desi gn of handi capped accessible facilities are presented in Uniform Federa
Accessibility Standards (49 FR 31528). The standards are to be applied
during the design, construction, and alteration of buildings and facilities.
There are, however, certain situations where these provisions need not be
provi ded. They are:

a. Certain overl ooks such as observation towers or decks that are only
accessible by steep trails or a series of stairways.

b. Al'l confort stations within a common recreational site need not be
accessible. |If site conditions exist that would make it cost prohibitive,
provide at | east one accessible station in the nobst convenient |ocation
within the area.

1-3
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C. Al'l boat ranps and courtesy docks need not be accessible if prohibi-
tive by site conditions. |If multiple ranps and docks are to be provided

within a recreational area, at |east one shoul d be accessi bl e.

d. Not all canp sites within a canpground need be accessible, provided
an appropriate nunber of assessible sites are included.

e. Al primtive canping areas need not be accessible.
f. Al'l hiking, walking, and nature trails need not be accessible.

1-10. Environnental Protection and Enhancenent. Designs should mninize the
i npact of devel opment on the natural environnental qualities of the site. A
nmeeting with representatives fromenvironnental agencies in the early stages
of planning is encouraged. This will preclude difficulties in obtaining
certain permits prior to the construction phase. The design team should
closely nmonitor the construction and operational activities to ensure
conpliance with prescribed environmental protection requirenents.

1-11. Carrying Capacity. A quality recreation area is dependent on design
and construction that is fully conpatible with the physical attributes,
resource, and social carrying capacity of the site. Under no circunstances
should facilities be forced on the resource to nmeet a prescribed nunber of
facilities. The carrying capacity of the resource should be determned in
accordance with guidelines contained in U S. Army Engi neer Waterways Experi -
ment Station (WES) |Instruction Report R-80-1

1-12. Access and Circulation. Access and circulation roads into recreation
areas play a mgjor role in influencing the recreation experience. The
design and | ocation of roads, parking areas, boat ranmps, wal ks, steps, and
trails must be in accordance with the phil osophy and intent of how the
public will use and participate in the recreation activities. Criteria,
data, and basic design considerations for access and circulation in recrea-
tion areas is the subject of EM 1110-2-410 and rmust be used in conjunction
with this manual .

1-13. Information Transfers. The inportance of information transfer cannot
be overenphasized. It is critical to the success of recreation prograns
that the people involved in the planning, design, and operation of facili-
ti es exchange ideas, information, and technology. This information can be
fromfield visits, conferences, and publications.
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CHAPTER 2
HEALTH, SAFETY, AND SECURI TY
2-1. Ceneral. The health, safety, and security of the general public at

recreational areas must be designed into facilities fromthe begi nning of

t he planni ng stage and continued throughout the design, construction, and
operation stage. Engineer manuals and regul ations in the 385 series estab-
lish the safety programrequirenent for all Corps of Engineers activities
and pertinent provisions of these publications will be applied. Al facili-
ties and equipnent will conply with applicable Cccupational Safety and

Heal th Administration (OSHA) standards, National Fire Protection Association
st andards, and Consumer Product Safety Comm ssion standards and gui des.

Cor ps standards established in this manual will also apply to facility
design in outgranted areas.

2-2. Protection and Control. Access to recreation areas should be control -
led with natural barriers such as berms, ditches, gates, barricades, and/or
fencing. This protects the natural resources and the general public by
keeping them wi thin designated areas and away from potentially hazardous
condi tions.

2-3. (Gates/Barricades.

a. Control gates shall be located at the main park entrance and at
entrances to canping | oops, picnic areas, and other recreation facilities
that nmust be tenmporarily closed for mmintenance, quiet hours, seasona
cl osures or overuse rejuvenation

b. Barricades will be installed where a road has been closed and
vacated due to inundation. Warning signs shall be placed at sufficient
di stances fromthe barricade to all ow gentle vehicle stops.

C. Were the occasional inundation of a road occurs, a tenporary barri-
cade, in accordance with Manual on Uniform Traffic Control Devices for
Streets and H ghways, will be installed. These barricades shall be
install ed when | ake forecast indicates a road will be inpassable due to

flooding. The barricades shall be renmoved as soon as the road is usable.

d. Rocks, earth berms, shrubs, trees, ditching, etc., may be used as
barri cades where considered appropriate for traffic control

2-4. FEencing. Total or partial fencing of park boundaries may be required
to prevent park users fromtrespassing onto adjacent private property, to
restrict vehicular access to designated areas, and to adequately delineate
property lines to prevent encroachnent by adjacent |and owners. Fencing may
al so be required to protect the public from hazardous conditions such as
steep bluffs, outlet works, and to provide security for sensitive areas such
as mmi nt enance storage areas, oxidation ponds, water and sewage treatnent
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facilities) electrical switch yards, historical and archaeol ogical sites
(reference FM 19-30, AR 190-51, ANSI-C2, AR 190-13). Fencing materials
shal |l be functionally and aesthetically appropriate for intended use: barbed
wire for control of cattle, split rail, chain link, or guard post; highly
visi bl e cabl e next to subdivisions; six-foot chain link with three strands
of barbed wire around sensitive areas and hazardous conditions such as

mai nt enance conpounds, radio building, swtchyards; and woven wire with one
or two strands of barbed wire around service facilities such as water and
sewer treatnent facilities. Pedestrian gates, stiles or openings will be
placed in the fence at reasonable intervals to provide public access to
unrestricted public lands. Policy and gui dance on fencing of project
boundari es are provided in ER 1130-2-400.

2-5. Quardrails. The use of guardrails should be |imted to sharp curves,
hi gh roadway enmbankments, and fills around structures that are | ocated cl ose
to roadways and for barricading straight-in access roads that end in the

| ake. Aesthetically conpatible material should be used w thin parks.

2-6. Buoys. Buoys or buoy lines shall be provided to alert boaters to
restricted areas, sw nming areas, danger zones, hazardous areas, slow speed
areas, boat |anes, etc., and shall conformto the current Uniform State

Wat erway Marking System \here no boat traffic is to be allowed (such as
outlet works, spillways, water intakes) buoys shall be interconnected with
steel cable, boonms, or other suitable devices so as to prevent unauthorized
entry. Buoys and suitable warning signs shall be placed and mai nt ai ned
upstream and downstream of an outlet work. Buoys shall be |ocated upstream
froma maxi mum di scharge through the outlet works or draft tubes. Floating
war ni ng signs, attached to the buoy lines, shall be of sufficient size to
adequately warn boaters before approaching the hazardous area. Downstream
buoys and suitabl e warning devices shall be placed to prevent fishernen from
entering strong currents rel eased during high di scharges.

2-7. Signs. Signs shall be provided only where needed to regulate traffic,
war n of hazardous conditions, establish restrictions (and restricted areas)
and to provide information. Exanples of sign placenent are bluffs where
diving is prohibited, slippery surfaces on boat ranps, downstream of dans
and tailraces, restricted areas for authorized personnel only, prohibited
fishing areas or boating areas. Detailed guidance on all traffic and
war ni ng signs and their placenent shall conply with the current Manual on
Uniform Traffic Control Devices for Streets and H ghways and chapter 4 of EP
310-1-6. Informational bulletin boards will be provided in public use areas
cont ai ni ng proj ect maps, emergency nunbers, Title 36 rules and regul ati ons,
safety tips, and general information.

2-8. Tel ephones. Where feasible, public pay phones will be provided in
public use areas. Phone service should al so be provided to entrance
stations for security.

2-9. Courtesy Boat Docks. Courtesy boat docks, minimally sized to accommo-
date safe use and suitable for handi capped access, should be provided at al

2-2
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boat ranps when econonically feasible to install and maintain (see para
1-9c). Floating courtesy docks are preferred on pools that fluctuate.

Fi xed docks may be used on stationary pools. Docks shall be |located as
close to the ranp as possible without creating boat traffic congestion to
provi de short-term conveni ence. Access to the dock shall be directly

adj acent to the ranp.

2-10. Lighting.

a. Safety. Al boat ranps, major road intersections, and major facili-
ties (such as restroonms, group shelters entrance stations) wll have ade-
quate lights, when avail abl e at reasonable cost. Care should be taken not
to over light certain areas and detract fromthe atnosphere of the recrea-
ti onal experience.

b. Security. Al maintenance areas, outlets works, and other nmjor
service facilities will have sufficient lighting to protect against vandal -
ismand theft.

2-11. Access Roads to Boat Launching Ranps. Access roads to |aunching ranps
shal |l be designed to require a deliberate turn fromthe approach onto the
ranp. Traffic control devices, such as barricades, traffic islands, or
berms, may be used to ensure access roads are not in direct alignnent with
the ranp. As a general rule, provide 25 car and trailer parking spaces per

| ane, except where denmand or site conditions require deviations.

2-12. Power and Communication Lines. Overhead power and communi cation |ines
will not be permitted across boat | aunching access roads, parking lots, or
areas where sailboats are rigged. Overhead power and comuni cation lines in
ot her areas shall have clearances that conply with ER 1110-2-4401

2-13. Park Entrance Facilities.

a. A manned park entrance facility is normally provided at mmjor use
areas for visitor informati on and assi stance, surveillance, security, and
fee collection. Gates and other vehicular controls should be provided in
order to control quiet hours traffic. Emergency tel ephone nunbers should be
posted near public tel ephones in a well lighted area.

b. Physi cal security of the entrance stations should be considered in
design. Since these structures serve as a receiving and tenporary storage
point for user fee funds, a secure vault or safe should be considered in the
design of these facilities.

2-14. Steps, Walks, Ranps, and Handrails. Access to buildings and other
recreational facilities should be via safe, well |ighted steps and wal ks.
Handrail s and ranps should be provided as required in EM 385-1-1

2-15. Industrial Hyqgiene/Health Hazards. Recreation areas should not
present health hazards to the public. Information on any hazardous nateria
shoul d be provided to the Resource Manager identifying necessary controls
and precautions to be taken during operation and maintenance.

2-3
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CHAPTER 3
STRUCTURES
3-1. GCeneral. The basic objective in the planning, design, construction

and mai ntenance of confort stations, canper washhouses, shelters and ot her
buil dings in recreational areas is to provide adequate facilities for the
use and support of the visiting public. The structures should be identifi-
abl e, convenient, and econom cal to construct and maintain. The structures
shoul d be attractive but not the focal point of the public recreationa
experi ence. Design factors should include, but are not limted to:

a. Bui | di ng shapes and forns should be sensitive and conplenmentary to
the natural environnent in which they are sited and they should be refl ec-
tive of the character and style of other mjor structures in the vicinity.

b. Bui | di ng and | andscape designs shall reinforce each other in achiev-
ing conpatibility with the environnment through the use of forns, pattern,
textures, colors, and materials. The building and | andscape shoul d conpl e-
ment the site, blending rather than contrasting, using natural fornms and
materials rather than artifical to present a uniform design statenent of
qual ity aesthetics.

C. Buil ding materials, finishes, and systens selection should reflect
t hose which may be procured, constructed, and maintai ned at a reasonable
cost. Selections should consider the quality requirement of the work force,
the inefficiency of a renpte construction site, and replacenent costs. The

structures will be planned for a 25-year life. Actual design of site spe-
cific structures will require a 25-year life-cycle cost analysis of mjor
materials and systenms which will consider first costs and mai ntenance
costs.

d. Bui | di ngs shoul d be functional and energy efficient, utilizing
natural lighting and ventilation w thout undue conpronise to public health,

security, and privacy standards.

e. Pre-engi neered, prefabricated or pre-cut structures nay be consid-
ered in lieu of individually designed structures. However, prior to
proceeding with design, a 25-year life-cycle cost analysis shall be
performed on the two types of construction including a deternination of the
i mpact on aesthetic/climatic environnental values and mai ntenance require-
ment s.

3-2. Appendixes. Appendix C contains definitive floor plans of certain
structures addressed in this chapter. The floor plans are considered
conceptual standards for Corps-wi de use. Building sizes may vary to suit
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specific project requirenents. For exanple, the nunber of toilet fixtures
may increase or decrease, the width of the pipe chase may vary with specific
mechani cal equi prent requirenents and shelter sizes nmay vary with the number

of tables covered. Floor plan concepts will, however, renmain constant
unl ess exceptionally small or large buildings are required which would give
undesi rabl e aesthetic proportions to the building design. In such cases

requiring a change, a waiver from higher authority is required. New design
concepts, aesthetic features, and environnental thenes shall be conpatible
with the intent of the standards provided herein. Four different architec-
tural thenes are shown for each floor plan. Their use is not mandatory but
serve as exanples of achieving conpatibility in various climatic environ-
ments. Appendi x D contains suggested construction materials and details of
accepted practice.

3-3. Sanitary Facilities. These structures provide toilet facilities for
the visiting public. They are normally free-standing and sited in an
unobtrusi ve but convenient |ocation in day-use, canping, and boat ranp
areas. User safety should be considered in siting these structures in order
to minimze the need for the user to cross roads. Design guidance contained
in this chapter is relative to functional floor plan. Types of toilets such
as pit, vault, waterborne or conposting are considered as methods of dis-
posal and are not discussed in this chapter. The total numnber of plunbing
fixtures to be provided in a recreation area is to be based on the average
weekend day, 10-hour visitation during the prime recreational season at the
specific site (see EM 1110-2-501, Part 2). |In addition to the nunmber and
type of plunbing fixtures indicated for the various sanitary facilities, a
single unisex toilet roomshall be provided. The unisex toilet is to pro-
vide facilities for the handi capped and for nonhandi capped persons who nay
require assi stance froma person of the opposite sex, i.e., father-daughter
not her-son, or disoriented spouse. One water closet and one | avatory shal
be provided in confort stations. One water closet, one lavatory, and one
shower head shall be provided in each washhouse and bat hhouse. Al fixtures
in unisex toilets shall be barrier free. One drinking fountain should be
provided on the exterior of each sanitary facility or in the near vicinity.
The drinking fountain should be accessible to the handi capped. The fountain
shoul d not be located in the inmmediate vicinity of exterior lighting because
of insect attraction. A utility sink may be provided in a storage room or
pi pe chase area. Hose bibbs with renovabl e handl es should be provided in
each toilet area

a. Confort Station. A confort station should be sited and sized to
provide facilities for the majority of users inside a 600-foot radius. This
di stance is optimum and nmay vary where | ocal codes or site conditions
require a larger or smaller radius. For exanple, if the recreational site
is linear, the travel distance to a confort station should be increased
rather than providing an additional structure. The follow ng plunbing
fixture all owance indicates the approxi mate nunber of persons per fixture:

3-2
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Wat er cl oset Lavat ory Urina
Men 250 330 200
Worren 100 250 0
b. Canper Washhouse. These structures provide toilet and shower facil-
ities in canmping areas where visitors will spend one or nore day/nights.

Optinmum siting paranmeters are the sane as for confort stations.

The foll owi ng plunbing fixture all owance indicates the approxi mate nunber of
persons per fixture:

Wat er _cl oset Lavatory Uri nal Shower heads
Men 250 200 200 100
Wonen 100 200 0 100

A laundry room may be provided and equi pped with coi n/token operated cl ot hes
washer (1) and clothes dryer (1). A built-in counter for folding/sorting

cl othes may be provided. The |aundry room should have its own access and
not be directly accessible fromeither of the toilet/shower areas. In
extreme conditions confort stations may be used in conjunction with wash-
house structures in a common canping area. This may be necessary in order
to provide convenient toilet-only facilities. |In this event, the tota
nunber of shower heads woul d remain constant while the total nunber of water
closets, lavatories, and urinals in the area may increase in order to be
convenient to the users.

C. Bat hhouses. These structures provide toilets, shower, and clothes
changi ng areas in support of swiming areas. Facilities for the handi capped
are to be provided regardl ess of whether the beach is accessible to the
handi capped. |In addition to the functional areas nentioned above, a snall
private room nmay be provi ded which serves as a small storage room first aid
area, and personal use of the staff. Basket storage, concessions, or office
areas are not provided unless requested and funded by the cost-sharing
sponsor. An encl osed shower area is optional. Free-standing shower facili-
ties should be provided outside the bat hhouse structure for sand renoval .
The foll owi ng plunbing fixture all owance indicates the approxi mate nunber of
persons per fixture:

Wat er _cl oset Lavat ory Uri nal Shower head Change Roons
Men 330 330 200 200 200
Wonen 175 330 0 200 200
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3-4. Water Supply/Punp House. The structures are nornally free-standing
and | ocated at the well head. Consideration may be given to locating the
equi pment within a pipe chase area of a confort station or washhouse struc-
ture. The advantage of this location is to reduce vandalismand the cost of
t he punp house construction. |If included within a toilet facility, any

nodi fication to provide additional space for the equipnent should be com
pared to the cost of a separate building. Care nust be taken to ensure that
state and |l ocal health requirenents are net regardi ng the separation of

wat er supply and sanitary disposal facilities. Wether free-standing or

i ncl uded within another building, attention nust be given to maintenance
access, particularly the ability to renove and replace items such as wel
punps and piping. |f a free-standing punp house nust be provided, the
architectural treatnent should be consistent with other structures in the
area. Interior finish should be nminimal since these structures are not for
public use. The punp house may be a pit type structure where aesthetics or
freeze protection are an issue. Were |large water storage tanks are

requi red, adequate visual screening should be provided.

3-5. Shelters. These structures provide the visiting public protection
fromthe elements. Shelters are normally sited in day use areas, but may,
with limted application, be sited in canpgrounds.

a. I ndi vidual Units. These shelters nmay be provided in areas where
tree cover is mnimal or where protection frominclement weather is essen-
tial. Their sizes may vary fromthat required to shelter a single picnic

table in a picnic area to that required to shelter several tables. The pro-
vision of sidewalls is discretionary and is dependent on protection require-
ments, prevailing winds, and scenic views. |In the selection of material for
the inpact area, consideration should be given to existing soil conditions,
granul ar material, or hard surface.

b. Group Shelters. These shelters provide an assenbly area for visitor
group activities such as picnics, neetings and/or interpretative prograns.
Si dewal | s are not usually provided; however, one or nore walls may be con-
structed if required by site conditions. Goup shelters should be handi -
capped accessible and sized for 4 to 12 six-person picnic tables with ade-
quate circul ation space between tables. The floor should be a snooth, hard
surfaced material, such as brushed concrete. Cooking facilities such as a
fireplace or adjustable charcoal grills nay be provided. They nmay be inte-
gral with the shelter or provided as free-standing units adjacent to the
shelter. |f free-standing, the direction of prevailing breezes is to be
consi dered for snoke control. Water, lighting, power outlets, and trash
receptacl es shoul d be provided. Design of the roof structural system should
consi der use of post and beans rather than trusses or rafters, to reduce the
occurrence of bird roosts and the attraction of undesirable insects and
ot her pests.
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3-6. Overlooks. Overlook structures, with or without a roof, may be pro-
vided in locations to nmaxim ze the enjoynent of the area by the visiting
public. They are accessed by road, wal kways, or trails. Appropriate
parking for cars and buses should be provided when justified by the nunber
of expected visitors. Overlooks should be accessible to the handi capped,
the elderly, and the young. However, if accessibility is econom cally pro-
hi bited due to site conditions or the configuration of the overl ook, such as
a tower, consideration should be given to the devel opment of an additiona

overl ook which will provide an optimum view but woul d al |l ow handi capped,
el derly, and young an opportunity to participate. The observation area
shoul d provide seating and a hard surfaced deck material. A confort station

and/ or drinking fountain nmay al so be provided if justified by the visita-
tion.

3-7. Entrance Stations. These structures are small buildings, |ocated
within or adjacent to the entrance/exit roadways to canping areas or day-use
areas. They may be occupied by one or two persons whose basic functions are
to assist visitors, assign canp sites, and/or collect user fees. W ndows
and doors in these structures should afford the occupant a view of both

i ncomi ng and outgoing traffic. A pass w ndow on each side should be pro-
vided to enable the occupant to transact business w thout |eaving the
station. Security considerations nmust be given to the safekeeping of the
col lected fees. These considerations include, but are not linmted to, a
counter with cash drawer, a secured vault or safe, adjustable shades or
blinds to obscure the occupant when noney is being counted. A small private
toilet may be provided if required by site conditions. The structures
shoul d be heated and/or air-conditioned according to clinmate conditions.
Control stations may be permanent structures or tenporary buil di ngs nmounted
on skids. |If a physical barrier is required, special design features such
as plantings, water courses, or changes in elevation should be used to avoid
a fenced in condition. The layout of the actual entrance station itself
shoul d al so be given special design consideration to prevent the comrercia
look. It should also be designed and |located with the novenment of visitors
as a primary factor. Power, tel ephone, and restroomfacilities should be
provi ded.

3-8. Fish Cdeaning Stations. These structures are free-standi ng buil dings
whi ch may be provided in areas of concentrated fishing. Site orientation
shoul d consider prevailing wind direction. They are normally roofed struc-
tures which are open on two or nore sides, however; they may be fully

encl osed by screening where conditions warrant. An inpervious scaling and
cleaning table is to be provided with a metal or (polyvinyl chloride) (PVC
trough to collect the waste. Water faucets, electric lighting, and fish
grinders may be provided. WAiste is usually contained in an underground
hol di ng t ank.

3-9. Visitor Centers. Visitor centers are provided to dissem nate project
related information to the visiting public. Information presented shoul d
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help the visitor enjoy the project facilities and its benefits and under-
stand the role of the Corps of Engineers. Wen a visitor center is not pro-
vided, a portion of the project office may be used as an information center
The size, scope, and conplexity of visitor facilities will vary, but al
share the basic objectives of accomvpdating and inform ng the visiting
public (see ER 1130-2-401).

3-6
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CHAPTER 4
UTI LI TI ES
4-1. Ceneral. UWilities nmust be provided as necessary to support recrea-

tion facilities and the needs of the public. Appropriate alignment and
location is very inportant for aesthetics, costs, and nanagenent reasons.
Accurate visitation data are extrenely inportant in the design of al
utility Systens. Design for new projects should be based on anticipated or
projected visitation. Area renovation should be based on actual historica
visitation figures. In the design of utility systens enphasis will be

pl aced on the costs of installing, operating, and maintaining the systens.
These systens nust neet all Federal, State, and local criteria and standards
for health and safety. Utilities such as power and tel ephone lines, water,
gas, and sewer nmins, which occupy or cross road right-of-way, should be
considered in location and design of the road. Normally, all utility lines
shoul d be pl aced underground unl ess cost or special conditions make such an
installation prohibitive. Underground utilities should be |ocated outside
the roadway to avoid any disturbance to traffic during utility maintenance
activities. Underground alignnents can be traced by the placenent of
netallic tape in the utility trench. Electric and tel ephone |lines may be
placed in a common trench. Water and sanitary |ines should be placed in
separate trenches from power and tel ephone I|ines.

4-2. Power. \Were feasible, all electric power |ines should be placed
underground inside recreation areas. Lines between use areas and lines from
site boundaries to use areas can be placed above ground only if they do not
interfere with safety, naintenance, or aesthetics. Overhead lines should

not be placed where they beconme a safety hazard to sailboats and are not to
be pl aced over access roads to boat |aunchings ranps or parking lots. Over-
head powerlines should be aligned behind forest cover out of view where
feasible. C earances are to be thoroughly checked in accordance with

NFPA- 70, ANSI C2 and ER 1110-2-4401.

a. Private power utilities serving the facility are to be contacted at
t he concept stage to assure power is available in the vicinity and that
utility connection charges are included in cost estinmates.

b. Electricity may be provided to canpsites and fees charged in accord-
ance with ER 1130-2-404. Electrical hookups at canpsites should be pl aced
on the drivers side, at the rear of the parking pad. G ound-fault circuit
interrupters (GFCl) are to be installed in accordance with NFPA-70. The
main switch is to be | ocated above the flood control elevation

C. Exterior Lighting. Vandal resistant exterior lighting is to be
provi ded where appropriate for the safety and security of the visitor
Exterior lights should be controlled with photoelectric cells or tinmed
swi t ches.

d. Sol ar Powered Lighting. Where econonically feasible, and for safety

and security, solar panel powered |ighting should be considered where util -
ity power is not available or utility line installation is too expensive.

4-1
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4-3. Tel ephone Service. Public pay tel ephone service should be provided
where appropriate for visitor safety and security.

4-4. \WAter Supply Systenms. WAter systens serving recreation areas are sim
ilar in sone respects to rural comunity systems. As a rule they are rather
conpact, have branching type distribution piping, and nust respond to w dely
varying water use rates which nay be affected by many vari abl es incl udi ng:

- State and/or local regulations
- Location

- Type of facilities provided

- Visitation

- Visitor use

- Seasonal requirenents

- Day of the week

- Special events

- lrrigation requirements

- Weat her conditions

a. Cor ps CGui dance. Table 4-1 provides estimted use rates for deter-
m ning water supply needs for facilities at various recreation areas.

b. Peak Water Use. Peak water use rates suitable for design purposes
may be determ ned by consideration of particular facilities to be provided
together with an estimate of the maxi mum expected visitation. Detailed
gui dance is provided in EM 1110-2-503.

C. Wat er Sources. Potable water will be used in all supply systemns.
Muni ci pal water systens will be utilized whenever feasible. The second nost
desirable source for a recreation area is wells. |In the event of conpeting
sources ot her than nunicipal systems, the source chosen should be based on
capitalized cost and not nerely initial cost. |If the systemrequires chlor-
i nation special attention nust be nade to ensure safe working conditions for
enpl oyees (Use of hypochlorinators is the preferred nethod).

d. Water Storage. The quantity of water storage is dependent upon
amount and reliability of water source and variation in use. Operating
| evel of water storage and distribution |line size should be such that a mn-
i mum pressure of 30 to 40 p.s.i. exists at each building requiring flush
val ves. The location of water storage tanks, hydropneumatic tank, stand-
pi pes, or el evated storage tanks should be such that they do not detract
fromthe aesthetics of the area.

4-2
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The following values should be used to determine water supply needs for the
various types of areas. Accurate visitation projections are required.

DAY USE
Picnic~—comfort station
Overlook-—comfort station
Boat Launching Ramp—-comfort station
Bathhouse

OVERNIGHT
Camping--washhouse
Camping~-washhouse w/washing machine
Camping--showerhouse
Camping--comfort station
Camping—-—non-waterborne toilets
Groupcamp-—washhouse

SANITARY DUMP STATION
Campground

Boat

10

25

30

25

10

25

10

10

gped*
gpcd
gpcd

gpecd

gped
gped
gped
gped
gped

gped

gal/hr/fixture

gal/hr/fixture

*ppcd=gallons per capita per day; based upon standard flush fixtures and
standard showerheads. Where State design quantity standards are higher than
the Government's, the State's quantities shall take precedence.

References— EM 1110-2-501.
- EM 1110-2-503.

- WES TR EL-85-1.
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e. Canpground Service. Health standards need to be strictly observed.
A frost-free spigot is recommended in areas that will be used during coo
weat her periods to avoid freezing. Frost-free antisiphon equipnent with
adequat e drai nage shoul d be selected which will not allow contam nation from
ground water near the surface to enter the water line. |If a water supply
system needs to be winterized, | ow point gravity flow drain |lines and force
air connections will be provided. Feeder lines to individual canpsites
shoul d carry a maxi num pressure of 40 p.s.i. pressure reducer. This reduc-
tion will provide adequate water pressure wi thout damagi ng the water |ines
in recreation vehicles.

f. Fire Protection Requirenents. EM 1110-2-503 provides criteria for
determining fire flow requirements. Generally, structures addressed in this
chapter shall be constructed in accordance with NFPA, the Uniform Buil ding
Code, or local building codes, whichever are the npst stringent.

g. Hot Water Service. Witer heaters in washhouses may be gas, either
natural or liquid propane (LP), or solar powered if nore cost effective than
electricity.

4-5. Sewage and WAastewater Systems. Sanitary waste disposal and/or treat-
ment is one of the nost crucial aspects of park devel opnent. Adequate

di sposal and/or treatnment of all waste is a necessity and park devel opnent
and expansi on cannot proceed w thout these facilities. Al designs for
sewage di sposal or wastewater treatnent systens shall be in conpliance with
all State and local requirenents.

a. Sewage Di sposal. The npbst desirable nmethod is to tie into a nunici-
pal system where feasible. This should be done even if initial costs are
somewhat hi gher than ot her disposal systens, as the system may prove econom
ical on a capitalized cost basis. Were nmunicipal waste treatnment systens
are not available, and on-site treatnent and disposal are required, |and
treat ment shoul d be evaluated as an alternative to any positive discharge
treatment system A life cycle cost analysis should be used to evaluate
di sposal systemcosts. |f sewage | agoons are used they should be fenced and
out of sight. |If this is not possible, a buffer of plant materials should
be provided to screen the | agoon fromthe view of visitors. Care should be
taken to locate all treatnment systens down-wind fromthe recreation conpl ex.

b. Vault, Pit, Sand Filter, and Waterl ess Conposting Systens. |If per-
mtted by State and | ocal health standards, these systens may be used if
visitation is too lowto justify connecting to a central systemor it is
i mpractical or not recomrended to connect.

C. Speci fic Guidance. EM 1110-2-501 part 2 provides sewage quantities
for use in the design of sewage and wastewater disposal systens. The design
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and specification for sewage di sposal systens is site specific. The

sel ected system nmust be cost effective and neet all required state and | oca
standards. Accurate visitation projections are required to determ ne sewage
treat nent needs.

4-6. Sanitary Dunp Station. The sanitary dunp station is necessary to pro-
vide for the dumping and cl eani ng of canpers’ sewage hol ding tanks in a
designated area. The dunp station should include washdown facilities. The
dunp station should be | ocated above the fl ood pool or be water tight to
prevent flotation caused by flooding; be visually screened from public view,
and, if feasible, allow connection to the canpground sanitary system \When
this is not possible a storage vault will be provided at the site. One
station should be provided for each 100 sites or fraction thereof. \Where
boats have hol ding tanks a marine sanitary punp-out station should be pro-
vided in the vicinity of marinas or boat |aunch areas as required for health
and safety. These stations should be accessible to boats while they are in
the water. The design should consider the ease and access of punping out

t he hol di ng tanks of such facilities. Potable drinking water hose bibbs
shoul d be provided in the vicinity of the dunp station to allow fresh water
supply for canper units.
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CHAPTER 5
LANDSCAPI NG
5-1. GCeneral. Areas selected for recreation devel opment may possess out -
standi ng natural features of earth, rock, water, or plant materials. It is
the responsibility of the design teamto ensure that these attractions are
used to optimum advantage during site devel opment. Inventory the physica

properties of the site and determi ne which features are nost conducive to

t he proposed devel opment. Design should be adapted to utilize these fea-
tures to the maxi numextent. Existing plant materials should be incorpo-
rated into the proposed desi gn whenever possible. This can be acconplished
by | aying out the proposed facility so that existing trees or shrubs are
utilized in planting islands or natural areas. Existing trees and vegeta-
tion that are to be retained within the limts of the construction area
shoul d be cordoned off or fenced to prevent damage. Tree wells or retaining
wal | s might also be used to protect the existing ground |ine of plant
material s designated to be retained. |In some cases, thinning of existing
vegetati on may be desirable. Fifty to sixty percent shade is nore desirable
and conducive to all activities. Dense shade is the |east desirable.

Thi nni ng should include selective clearing of undesirable trees to allow
unrestricted growth of young vigorous trees, especially hardwoods. |f
additional plants are required, they should be native species indigenous to
the site or ornamental species that are growh zone conpatible. These
speci es should be | ow nmai ntenance varieties and hardy to the area. The use
of a tree spade to transplant trees from an adjacent site should al so be
considered. Facilities should be placed where desired grade al ready exists.
If it is necessary to alter the grade of the site, it m ght be advantageous
to renove and stockpile the topsoil fromthe area to be disturbed for use in
restoration neasures. Contoured earth bernms shoul d be considered in the

| andscape plans to enhance the aesthetic qualities of the site. Wter
courses or natural springs should be staked or fenced to prevent damage from
contractor activities.

5-2. Vegetation Planting. The specific function or purpose of plants
shoul d be the basis for their use in a recreation design. Plants should not
only be used for beautification, but should be used in solving environmen-
tal, managenent, and wildlife habitat concerns. The following is a guide
for the use of plant materials in solving these problens.

a. Architectural. Cl osely spaced plants create walls and screens.
Undesi rabl e views, such as junk yards, service and storage areas, parking
| ots, garbage stations, electrical transformers, and many other negative
features, can be screened with plants, bernms, and/or architectural fences.
Ef fective screens of plant materials and/or berns can al so seclude activi -
ties such as sunbat hi ng, canpi ng, picnicking, or nature-watching. Proper
sel ection and pl acenent of plants nmust be considered for areas requiring
security and surveill ance

b. Engi neering. Trees, shrubs, ground cover, and turf nmay be used to
control soil erosion. One such process, known as biotechnical soil protec-
tion, uses plants as mmjor structural conponents, often in conjunction with
traditional engineering techniques. The live vegetation is installed as

5-1
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structural nenmbers. The various types of bioengineering systens provide

i medi ate stabilization, while the shoots and roots develop to forma perna-
nent vegetative cover and roots reinforce the soil. The systens use native
plant material collected in the vicinity of the project to assure the nmate-
rial is well adapted to site conditions. The plants installed shall be
menbers of the natural pioneer comunity which will act to stabilize and

i mprove soil and prepare the site for the natural succession of a diverse
plant conmunity. Wnd erosion can al so be reduced by using plants as w nd-
breaks. Plant materials have also proven to have sone effect in reducing
noi se. Noises associated with recreation activities such as swi mm ng areas,
pl aygrounds, and ballfields my be reduced by proper use of plant materials.
Plants may be used to assist in controlling traffic, while adding to the
visual quality of the environment. Properly placed plants can be used to
control the traffic associated with bicycles, autonobiles, notorcycles,
pedestrians, and animals. Plants can many tinmes be substituted for fences,
chai ns, posts, and wires when used to control or direct traffic.

C. Climatol ogical. Trees, shrubs, ground cover, and turf, or even a
conbi nati on of these are effective in reducing direct as well as reflected
sol ar radiation. They absorb heat, provide shade, and create dead air
spaces. Plants can also control wind. Through techniques of placing
plants, the wind can be controlled by obstruction, guidance, deflection, and
filtration.

d. Aesthetic. Plants contribute to the aesthetics of a recreation area
and provide visual relief from mnmade structures. |In an increasingly
manmade worl d, plants are a wel cone relief because of their diversity of
form color, and texture. Although plants are a three-dinmensional elenent,
their shadow, reflection) or silhouette nay be nore inportant aesthetically
than the plant itself. As a three-dinensional object, the plant may be
viewed as a scul ptural element, viewed for its texture, natural ness, or
col or.

5-3. Vegetation Miintenance. Perhaps the nost critical factor in designing
for maintenance reduction is proper selection of plant materials. An

i ncorrect choice of plants will cause increased mai ntenance. Native trees
and shrubs should be selected if at all possible and then allowed to devel op
into their natural formw thout being altered by pruning or shearing.

Thr ough proper design and placenment of plant materials mai ntenance can be
greatly reduced. Spacing of trees and shrubs without regards to their
mature size is a common problemin | andscapi ng design. Many tinmes young
plants are | ocated too close to structures, utilities, or wal ks and as the
plant matures, pruning is required to control plant growh. Frequently,
large trees are |l ocated under or too close to power |ines and excessive
trimmng or conplete renmoval is |ater necessary. Renoval of snow from roads
and parking areas is another factor which might influence placenment of plant
materials. Drifting of snow may occur frominproper placement of certain
plant material. Trees which drop nessy fruit should be avoided in traffic
areas or where they will cause increased maintenance. Existing vegetation
that is diseased, damaged, or otherw se undesirabl e should be selectively
renoved. Use of salt for snow renoval should be avoided. Salt residue can
damage or kill plant materials.
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a. Trees. The location and growm h characteristics of trees can affect
overal | mmintenance requirements. Tree spacing is a critical factor in
nowi ng ease. Trees placed in open |lawn areas mght require hand trinm ng)
or spacing between trees nmay prohibit access with |arge gang nowers. Proper
sel ection of tree species may al so reduce mai ntenance at a later date. The
root structure of sone trees lift sidewal ks or danage asphalt paths and
shoul d be avoided. The size of |eaves fromsome varieties may cause nmainte-
nance problems. Consideration should be given to providing irrigation
systens to vegetation which requires additional water and is not located in
an irrigated area

b. Shrubs. Mdst of the design principals that apply to proper place-
ment of trees likewise apply to initial |ocation of shrubs. One of the nost
conmon errors is placing shrubs too close to buildings, wal ks, or paths
causi ng continual pruning and other maintenance probl ens.

C. Ground Covers. Proper selection of ground cover species will deter-
nm ne the mai ntenance which will be required later. WId flowers or other
native plants and grasses should be used if suitable. A slow grow ng ground
cover will |eave bare spots and increase soil erosion, encourage foot traf-
fic, and create excessive mai ntenance because of weeds. A good rule in
ground cover design is to space hardy fast-growing plants so they will cover
the site as quickly as possible. Long-lived species should be selected if
possi bl e.

d. Turf. Since mowing is the greatest time consum ng maint enance
activity associated with | awns, special attention should be given to design
features which will reduce problens in this area. Do not create snall

patches of grass in hard-to-reach |ocations. Consideration should be given
to creating natural or |ow naintenance areas such as unmown grasses or wld
flowers. (See WES IR R-86-2.) Berns, curves, and sl opes should be gentle
to facilitate nowing. Slopes of 3-foot horizontal to 1-foot vertica

(3H:1V) or flatter are recommended. Mowing strips, borders of brick or
concrete set flush with the awn and used to separate the planting areas
fromgrass, will cut down on trimmng. Edging nmaterial, such as netal

heavy plastic, or treated |unber, nmay also reduce the need for hand trinm ng
and will control grass.

5-4. FErosion Control. Preventing soil erosion at newy devel oped and
existing sites is a major concern throughout the Corps. Control mneasures
nmust consider future maintenance requirenments; for instance) the use of
riprap in small drai nage swal es al ong access roads that are nowed shoul d be
avoi ded. Methods of controlling or mnimzing soil erosion include:

a. Pl ant materials as di scussed above.

b. Proper site grading.

C. Retaining walls, riprap or terracing.
d. Di tches or swal es.
e. Dr ai nage structures.
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f. Er osi on control bl ankets, fabrics and nesh material s.
g. Hay or straw nulch with asphalt emul sion.

5-5. Fire Protection. Selective pruning and clearing of dry brush and
grasses and other |ocally approved nethods of control should be considered

i n geographi cal areas prone to seasonal wild fires. Coordination with State
and local fire control agencies should be undertaken.
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CHAPTER 6
SUPPORT | TEMS
6-1. GCeneral. The quality of canping, picnicking, or other recreationa

experiences is often contingent upon the quality, type, and design of sup-
port facilities available. The challenge to the designer and nanager is to
provi de aesthetically harmonious, functional facilities which are durable,
vandal resistant, and econonmical to install and maintain.

6-2. Tabl es.
a. Pi cni ¢ Tabl es.

(1) Many standard designs exist for construction of tables. There
are al so several comercial sources of well built, econom cal, prefabricated
units and conponents. The choice of design and construction materials
shoul d be based on | ong-term econony, site-specific functional requirenents,
durability, confort, safety, aesthetics, and ease of mmi ntenance or repair
These factors should not inhibit creativity in harnonizing these and rel ated
facilities into the overall site setting.

(2) Tables and related facilities should be | ocated on delineated
i npact areas reinforced to avoid site deterioration. Such inpact areas
shoul d be | ocated on the passenger door side of canping vehicles. Tables in
picnic areas should be |evel and |located in shade or open sites free of
roots or stumps, without reinforcenent, provided soil conpaction will not be
a problem Ideally, tables should be | ocated where afternoon shade is
avai |l abl e but, to avoid bird droppings, not directly under trees or
branches. They should be sited away fromthe edge of inpact areas, steep
sl opes, or other obstacles, and 6-10 feet away froma fire ring or grill. At
| east one table per canping or picnic area should be designed and desi gnat ed
for, and be accessible to, handi capped persons. These sites should be close
to restroons and ot her support facilities.

(3) Portable tables facilitate off-season storage and provide fl ex-
ibility in meeting varying site conditions and public use demands. Heavy-
duty wooden tables are durable, mnimze theft, and all ow rearrangenent to
acconodat e user preference. Light-weight tables may have to be secured to
prevent theft or large scale displacement. Protruding stakes and chains or
sim |l ar anchoring nmethods that may present a safety hazard shall not be
used.

(4) Design features of tables should include:
- 6 to 8 foot |engths

- Attached benches
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- Rounded or chanfered edges

- No protruding bolts or other safety hazards

- Ease of sitting without clinbing over obstructions
- Barrier-free for handi capped

- Rust-resistant nmetal parts

- Ease of maintenance and repair

- Wboden benches in clinmtes where netal benches tend to be
cool and danmp or very hot

- Al wooden parts shall be splinter resistant and treated with
preservative approved for human contact

b. Accessory Features. Depending on |ocal or regional conditions and
needs, accessory features nay be designed into, or associated with, picnic
tables. A wind or sun screen may be desirable in particularly w ndy or
exposed areas. |If a covered table is installed, shelves or storage boxes
can often be incorporated into the roof support structures to provide added
conveni ence at mnimal cost. This is especially helpful at primtive or
wal k-in canmpi ng areas where the user otherwise has little avail able storage
ar ea.

C. Serving Tables. While not an essential conponent of canping or
picnic facilities, park users appreciate a small, portable table for hol ding
canp stoves, serving neals, washing dishes, etc.

6-3. Gills and Fire Rings. Were wood is avail able, canpers often desire
a warmng fire as well as a cooking source. Conbination fire rings and
grills should be provided to neet these needs. Fire rings at canpsites and
primtive canping areas contain canpfires and help prevent wildfires. They
also tend to prevent proliferation of canmpfire scars which result when
canpers are free to build fires in locations of their choosing. At picnic
areas, and where wood is not available for warm ng fires, an upright
charcoal grill may be provided. Larger charcoal grills are also desirable
for group use.

b. Fire Rings. Afirering is often the best way to neet demands for a
war m ng/ cooking fire where wood is available and fires are not prohibited.
These fire rings can be made of netal, fire brick, or natural stone. Stee
rei nforcing bars should not be used with masonry, as differential expansion
will cause cracks. Circular units best fit the shape of a fire and are
aesthetically attractive. They can be fabricated in-house or purchased
of f-the-shel f fromvarious supply sources. A gravel, pum ce, or other
porous base, with drain tile if necessary, is essential to facilitate drain-
age of rainwater. Anchor stakes will reduce vandalism Fire rings should
be | ocated a ninimum of 10 feet away froma picnic table and overhangi ng
vegetation and, if possible, should be sited downw nd of the main |iving
space.
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C. I ndividual Grill. Upright charcoal grills may be provided at canp-
sites where wood is not avail able, where canp fires are prohibited, at
barrier free canpsites, and at picnic sites. Depending on |ocal use pat-
terns, grills may be provided at all picnic sites. These grills should have
adj ustabl e grate height settings, rotation capability, hinged or renovable
grate for easy cleaning, and be firmy anchored to prevent theft or reloca-
tion.

d. Group Use Gill. One or two large upright grills should be provided
at each group picnic shelter or area for |arge cook-outs. These units
shoul d have 1000+ square inches of cooking area and neet the other genera
specifications as individual grills. One or two standard size individua
grills may al so be desirable for those occasions when the large grills are
not necessary.

6-4. Lantern Holders. Portable |antern holders should be provided at al
canpsites. Besides providing a needed service, |lantern holders help prevent
damage to trees fromlantern burns when |l anterns are hung fromnails or
wires attached to trees. Mre than one | antern hol der nay be desirable,
since many canpers use nore than one lantern for increased illumnation
Portabl e lantern hol ders all ow canpers to position light to neet their spe-
cific needs. Holders may have single or double |antern hangers. The

di stance fromthe ground to the lantern hanger should be approximtely 6-1/2
feet.

6-5. Trash Receptacles.

a. Dunpsters. Centralized dunpsters should be utilized where comer -
cial services are available, and when it is cost effective. Siting should
take into considerati on ease of access by service vehicles, convenience to
the park user, and aesthetics. Dunpsters should be |ocated on a nearby
| evel concrete or gravel pad which is well drained. The dunpster site
shoul d be screened with natural or planted vegetation, attractive wooden
fencing, or other aesthetic screen. Prevailing wi nds should be considered
in locating the site if odors are likely to be a problem The site should
have direct access by service vehicles to mnimze time spent and di stance
traveled within a recreation area. Anple turning and maneuveri ng space
shoul d be planned for the service vehicle.

b. Consol i dati on of Individual Receptacles. Were use of a centralized
dunpster is not practical or cost effective, individual receptacles should
be grouped and placed in convenient |ocations. Separate receptacles should
only be used when the above nethod is unavail able or inpractical. Individ-
ual receptacles (normally gal vani zed trash cans) should be secured to pre-
vent overturning or theft. Lids should also be secured to the can or
hol der. Ani mal proof covers or holders may be required where such disturb-
ances are a particular problem

6-3
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6-6. Benches. Benches should be provided as appropriate at sites such as
pi cni c areas, canpgrounds) playgrounds, overl ooks, vistas, rest stops al ong
trails, or other sites which would enhance the recreational experience or
neet the needs of the user. They can be creatively conmbined with other park
el ements in an economi cal fashion, such as topping a playground barrier with
a 2 x 10 board to provide a functional seat on which children can rest and
parents can supervise. They can be designed to blend with the surrounding
setting, such as using a split log bench on a nature trail. Of-the-shelf
units can be purchased, or benches could be nade to specifically harnonize
with a particular setting. As a general rule, benches should be confortable,
durabl e) and attractive, and be placed on the proper |ocation and
orientation to best achieve their basic purpose. Woden seats and backs,
treated with a preservative approved for human contact, are generally pre-
ferable to netal or other materials. Creosote and penta chl orophynel
treated woods are not approved for hunman contact.

6-7. O her Support Facilities. Oher facilities nay be provided to neet
specific needs. As with all park facilities, the design and pl anni ng of

nm scel | aneous service facilities should be considered with |ong-term economny
and public safety in mind. Sone collateral support facilities, such as
sanitary facilities, drinking fountains, tel ephones, and informationa

signs, are covered in other chapters of this manual. Oher facilities may

i nclude, but are not limted to the foll ow ng:

a. Firewood Bins. Firewod dispensing units may be provi ded at
centralized or scattered |ocations for storage of wood for sale, or for free
use of wood cut in grounds mmintenance operations.

b. Al umi num Can Col l ection Station. Containers nay be provided for the
public to deposit alum numcans for recycling by a non-profit group, such as
a local scout unit. The organizations may be willing to sponsor such a
project by constructing and maintaining the station.
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CHAPTER 7
SPECI FI C AREAS

7-1. This chapter provides information and guidance related to planni ng and
design of specific areas within recreation areas, sites, or facilities.

7-2. Canping Areas.

a. General . Canping areas are provided at projects as designated in an
approved master plan or other approved docunents. The design of facilities
shoul d provide for public use while protecting the resources. A range of
design criteria is established to provide flexible standards for the
designer to adjust to existing conditions, resources and, where appropriate,
| ocal sponsor's standards. Various |evels of canpground devel opment can be
provided to satisfy diverse canper preferences. Canper surveys indicate a
preference for water oriented canpsites. Canping areas should be physically
separated from day use areas.

b. Area Design. An analyses of slopes, soils, vegetation, climte, and
adj acent |land use are inportant first steps in determ ning |ocation of
canpi ng areas. Team concept and field design are the keys to providing
quality canpsites. Utilizing avail able shade, mnim zing erosion and drain-
age problens, and retaining the aesthetic quality can only be acconplished
by careful field design.

(1) Slope Analysis: General Guidelines. Finished slopes are not
to exceed 3H:1V or the material's natural angle of repose wherever possible.

(a) O0-1 percent slope - Drainage could be a problem watch for
hi gh water table, unstable soils, and surface rock formations.

(b) 2-6 percent slope - Few limtations, canping areas should
be primarily | ocated on slopes of this nature.

(c) 7-14 percent slope - Mre expensive construction (cuts and
fills) and greater inpact on natural resources. Slopes in excess of 15
percent shoul d be avoi ded.

(2) Vegetative Inventory. Determnmine what trees and shrubs, if any,
can be utilized in the canpground for shade, buffer, screening, or privacy.
Al so | ocate unique areas to preserve such as remant hardwood forests,
gl ades, wet!| ands.

(3) Adjacent Land Use. ldentify existing |and uses that enhance or
detract froma user's canpi ng experience.
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(a) Enhancers. Panoramc views, vista clearings, natura
interests (such as rock formations on shorelines), road/access, availability
of utilities.

(b) Detractors. GCenerators of noise, snells, and unsightly
conditions such as rock quarries, landfills, sewage treatnent facilities,
chemical by-products, major intrusions (powerlines, traffic corridors,
pi pelines).

(4) dimtic Conditions. Consider weather effects, such as sun
exposures, wind directions, rainfall predictions, on both a seasonal basis
and a mcro/ macro environmental scale.

C. Sizing. Determ nation of a canpground size is dependent upon the
carrying capacity of the resources, the type of canping, canping denand,
econom cs, and type of managenent. This information is nornmally deterni ned
in the master plan and/or feature design menorandum

(1) Demand. The demand for canping at a project depends primarily
on the regional population, the character of the popul ation, other available
canping in the area, and the anenities offered, both natural and nanmade.
Anticipated visitation at new projects can be deternined by conparing
existing projects in simlar settings. For updating existing projects,
visitation records, visitor surveys and the experience of on-site personne
can provide valuable information in deternining anticipated demand. Provide
one canp space for each canping unit anticipated on a nornal weekend day
during the peak nmonth of visitation

(2) Economics. The number and density of canping units in a canp-

ground will largely determ ne the cost of constructing the facilities. For
general and group canping, densities which will mnimze road and utility
| engt hs and provi de adequate di stance between pads will also reduce costs

for operations and mai ntenance. A useful guideline for construction and
operational cost effectiveness for the opti mum nunber of canping sites in a
canpground shoul d be approximately 150. A | esser nunber of canpsites
general ly creates high per user costs and greater nunbers may create prob-

| ens of visitor control and overcrowding of facilities. For walk-in or
boat-in primtive canping, an exception to this guideline can be nade.

(3) Carrying Capacity. A canping area should be designed to accom
nodate the antici pated numbers of canpers while mininizing i npacts on the
natural resources. The terrain, slopes, climte, soil types, and vegetation
will determne the carrying capacity. One must al so consider the socia
carrying capacity of an area. It is inportant that these elenments are eval -
uated by the nultidisciplinary teamthrough the design and construction
stages of devel oping a canpground. See WES IR R-80-1.

7-2
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d. Traffic Controls. Canpgrounds should have only one entrance. A
controll ed gate structure will inprove canpground safety, reduce vandalism
and provide for controlling the hours or seasons a canpground is avail abl e
for use. A well designed entrance area |layout will allow for orderly fee
collection, while controlling ingress and egress to the canpground. The
design should include a turn around at the entrance station for visitor con-
venience. It will also provide an area for disseninating information about
the area. Canp |oop roads should be one-way whenever possible to enhance
traffic flow and nminimze clearing and cuts and fills. Two-way roads and
cul -de-sacs may be provided when justified by physical constraints. Canp
| oops shoul d be designed so that they can be closed if necessary to consoli-
dat e canpers for nanagenent purposes.

e. Facilities. Canpground facilities can range from m ni nal devel op-
ment in primtive areas to full hookups and waterborne sanitary features
wi th showers in maxi mum devel opment areas. Four |evels of devel opnent are
shown on table 7-1 to be used as guidelines for the range of facilities. It
is not necessary for every project to have all four levels of devel oprnent.
Terrain, location, resources, and user preferences will dictate the extent
of devel opnent in a given area.

(1) Tent and Trailer Canp Space. Provide one canp space for each
expected canping unit on a typical weekend day during the peak nonth of use.
A variety of canmping spaces (back-in, pull-through, nmulti-unit, etc.) should
be used as dictated by existing terrain features and antici pated user pref-
erences. Typical layouts of various canp spaces are shown in figures 7-1
7-2, 7-3, and 7-4. Also reference WES MP R-85-1 and IR R-87-1.

(a) Terrain and vegetation will largely determ ne the spacing
of devel oped canp spaces. \Where adequate vegetation for screening and
buffer is available, the canp spaces may be placed closer together. Optinum
spaci ng between sites, should range from50 to 100 feet center-to-center

(b) Canp spaces should provide a near level (max 2%in al
directions) parking areas of not less than 45 feet in length and 12 feet in
wi dth. Access to the canping space should be ranped up or down (max 10%
fromthe access road to avoi d excessive cuts and fills.

(c) Back-in canping spurs should be aligned at 40 to 60 degree
angles to the flow of traffic. |If greater angles are necessitated by
terrain, a turning radius should be provided by flaring the entrance to the
spur. Wheel stops should be provided.

(d) Pull-through canp spaces should be | ocated on the right-
hand si de on one-way roads.

7-3
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LAYOUT REQUIREMENTS

1. Stabilize living area and maintain 9. Evaluate potential camping unit
a 0-27% grade. location and adjust for optimum

2. Maintain a maximum 2% grade on rear topographic, vegetation, drainage,
30 ft. of parking area with a 10% etc.
maximum grade on the entrance. 10. Living area (patio) should be

3. Retain existing vegetation when it approx. 625 sq. ft. in area and
does not conflict with grading. situated to correspond to entrance

4. Maintain a minimum of 10 ft. door of R.V.
distance between the table aud 11. Camp spur may be curved to better
fire grill. fit site conditions.

5. Do not place fire grill within 12. Cut and fill slopes shall be
the circulation paths between designed based on soil and site
the table, tent pad and parking conditions (3 horiz. to 1 vert.
area. or flatter is desirable).

6. Maintain a 5 ft. minimum hori- 13. Patio area may be terraced where
zontal distance and a 20 ft. site conditions require and be
minimum vertical distance be- accessed by steps.
tween fire grill and vegetation. 14. A separate tent pad area 12' x 14’

7. Locate fire grills downwind from is optional and may be included
picnic tables if possible. where site conditions allow.

8. Patio may be detached from park- 15. When living area is located be-
ing spur if area features are tween the parking spur and cir-
more compatible to the layout. culation road, sufficient space

and buffer must be provided for
privacy.

BORDER OF PATIO
AND/OR PARKING

¢
TENT PAD AREA (OPT) ——-’“'l\-
7
FIRE GRILL
TABLE

AUX.TABLE (OPT.)
LANTERN POLE

EDGE OF CUT
WORK SLOPE TO
SAVE TREES & SHRUBS,

,// & WHEEL STOP
. " ",

UTILITIES

PROTECT VEGATION
OUTSIDE THESE LIMITS CURB (OPT)
PROVIDE DRAINAGE o FILL

SWALE AROUND PATIO VARY SLOPE TO

BLEND WITH TERRAIN

CAMPSITE MARKE —0
P R

TRAFFIC L 300_gge°
DIRECTION

DO O

Figure 7-1 Single Back-In Camping Unit
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LAYOUT REQUIREMENTS
1. Same as Fig. 7-1, Single 2.
Back- In Camping Unit.

Patio area for double unit may be
increased up to 175% of single unit
patio as necessary.

,— — e —
TENT PAD AREA (OPT) —=i

° |

FIRE GRILL /
AUX. TABLE (OPT.) ].'.:_;."._',;'. .
LANTERN POLE y

2 TABLES (OR | LRG)”'_,::.':».'_: —

BORDER OF PATIO
AND /OR PARKING

WHEEL
STOPS

7o

DUAL UNIT
UTILITIES
CURB (OPT))

TRAFFIC
DIRECTION

Figure 7-2 Double Back~In Camp
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TAYOUT REQUIREMENTS
1. Same as Fig. 7-1, Single 2. Pull through unit shall be located
Back-Tn Camping Unit. only on right side (passenger side)

of circulation road.

TENT PAD AREA (OPT)

BORDER OF PATIO AND/OR
PARKING

LANTERN POLE

AUX. TABLE (OPT)

VARIABLE WIDTH
VEGETATIVE
BUFFER SCREEN

FIRE GRILL

TRAFEIC » . UTILITY CURB (OPT.)
DIRECTION \ o| T~EDGE OF ROAD

Figure 7-3 Single Pull-Through Camping Unit
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LAYOUT REQUIREMENTS

1. Same as Fig. 1, Comments 1 and 3. Living areas should be located a
3 thru 6 for Single Back-In minimum 50 ft. from parking area.
Camping Units. 4. Divert runoff water from adjacent

2. The 4 ft. wide access trail areas around living area.
should have a stabilized 5. Number and arrangement of parking
surface. facilities to be determined by

user requirements and site conditions.

.. _:.‘-)
CLEARING
LIMITS

TENT PAD K

TABLE
LANTERN

ACCESS ROAD

_Figure 7-4 Walk-In Tent Sites
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(e) Patio or living area should be |ocated adjacent to passen-
ger side of parking space. Living area should provide adequate space for
pl acenent of support equipnent (picnic tables, grills, l|antern hangers,
etc.). Generally, 625 square feet is adequate. Additional space for a tent
pad (approximately 12 feet by 14 feet) nay al so be provided at a portion of
the sites. Support equi pment should be restricted to the |iving space.

(f) The inmpact area (parking and living area) should be con-
structed of a reinforced base such as conpacted aggregate. Avoid coarse
materials such as pea gravel or creek gravel which have a tendency to roll
| npact area should be outlined with tinbers or railroad ties, installed and
mai nt ai ned at grade to define the canp space, mninize site inmpacts and
provide flexibility of canpground managenent.

(g) UWility hookups should be placed to the left rear of a
single parking unit or the rear of a double parking space (see figure 7-1).
Provide curb or bunper posts to prevent inpact of vehicle w th hookup

(h) Consider shading when siting canp spaces. Landscaping or
exi sting tree cover should eventually provide approximately 60 percent
shadi ng for the inpact area. Mrning sun and afternoon shade is nost desir-
able. Open field construction should be avoi ded due to the cost of |and-
scapi ng and establishing tree cover. |If landscaping is required, select
plant materials that are indigenous to the area.

(i) Each canmpground shoul d contain some canpsites which are
wheel chair accessible. Such sites should be paved or hard |l evel surface.
Tabl es shoul d have overhang on one end of the table. Wdth of parking space
shoul d be increased by two feet. Canpsites designed for the handi capped
shoul d be conveniently | ocated near accessible sanitary facilities.

(j) \When demand and site conditions permt up to 30 percent of
the sites in a canpground may be group or tandem sites.

(2) Canmpground entrance stations should be provided at all fee
areas to provide visitor control and collect fees. The station should have
exterior security lighting, adequate visibility, and restroomfacilities in
or near the building. A telephone may al so be provided for the safety and
security of the visitor. Dual |anes should be provided to accommodate
traffic which does not need to stop.

(3) Washhouse. Washhouses and confort stations should be provided
in each devel oped canpground. See chapters 3 and 4 for design criteria.

(4) Non-Waterborne Toilets. Non-waterborne toilets nay be provided

in areas without water and sewage systens or where needed when wat erborne
facilities are closed for the season.

7-9
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(5) \Wastewater Drains. |ndividual canper hookups may be provided
where a sewage disposal systemis available. Optional grey water drains nmay
be provided in accordance with State and | ocal requirenents.

(6) Sanitary Dunp Station. Provide one for each canpground, as
appropriate. The preferred location is along the outbound | ane of the
access road near the canpground exit. Stations should contain two water
towers--one for cleaning and another to refill potable water containers.
Towers and drain should be accessible fromboth sides. Provide visua
screening as approprite.

(7) \Water Supply. Water hookups may be provided to individua
canpsi tes; however, a mnimum of one water tap with pressure reduci ng val ve
for up to 10 canping units should be provided. Locate not nore than 300
feet fromfarthest canpsite where possible. For a primtive area, provide
the water tap at the trail head.

(8) Electrical Hookup. Electricity may be provided at each canping
unit where fees will be collected. Each pedestal should have a 3-prong
15/ 20 anp receptacle with G-Cl breaker and one 3-prong 30 OR 50 anp recepta-
cle installed in accordance with the National Electrical Code (NFPA-70).

(9) Play Areas. My provide playgrounds and play areas. May also
provi de areas for open play softball, horseshoe pits, etc.

(10) Boat Tie-up and Beaching Areas. Were the opportunity exists
al ong the shoreline an area nay be provided to accomopdate canpers boats.
Consolidate the area to minimze conflict with other shoreline uses.

(11) Swinm ng Beach. A small beach may be provided in the
canpground where natural site conditions permt.

(12) Parking for Visitors and Extra Vehicles. Provide adequate
space for parking of boat trailers, visitor parking, and extra vehicles
wi thin the canpground conpl ex or for emergency parking. Posts or anchoring
devices for securing boat trailers may be provided. User requirements and
site restrictions will determ ne the nunmber of visitor parking spaces.
Par ki ng can be designated at or near the entrance station or at centrally
| ocated areas in the canp area, or at individual sites where conditions
permt.

(13) Fireplace or Gill. Furnish a conbination fireplace--gril
and/ or pedestal nmounted grills for each canpi ng space.

(14) Picnic Table. Provide a table within the inpact area for each
canpi ng space (except primtive area).
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(15) Refuse Accommpdations. Provide centralized or clustered trash
recepticles. UWilize individual plastic bags to be deposited by the canper
to centralized dunpster, where practical

(16) Serving Table. Optional convenience facility furnished at
wel | - devel oped area for preparing neals.

(17) Lantern Poles. Provide at each canpsite to prevent l|antern
danmage to trees.

(18) Canpsite Markers. Canpsite nunbering may be on a separate
post, on trash can holder, or marked on the spur surface.

(19) Anmphitheaters. Small anphitheaters with rustic seating may be
provi ded at canpgrounds. These should be provided with electricity, a
screen for projectors, a fire circle, lighting, and a podium Seating
shoul d be oriented, where possible, to avoid direct viewing into the sun.

(20) Boat Ranps. Boat |aunching ranmps with courtesy dock may be
provi ded for the convenience of the canmper. Canpground ranps should be for
t he use of canpground users only. A limted boat ranp parking area shoul d
be provi ded where site conditions permt.

(21) Primtive Facilities. (Walk-In/Boat-In Areas) Cear and
desi gnat e canpi ng spaces in areas of naturally level slope. Provide fire-
place or fire circle. Provide refuse container at trail head. My provide
non-wat erborne toilet facility. My provide parking and potable water at
trail head according to projected needs.

f. Group Camping. Areas for two kinds of group campers can be
provi ded: canpers that travel together in caravans and groups such as
church or youth organi zations. Caravan canpers can be accommodated in
typi cal canpgrounds, especially when canping | oops are provi ded which can be
reserved by the group. A group fire circle can be provided. The organized
group canp area should be renpved fromother public use facilities, varying
in size and designed to accommodate groups on a non-exclusive, short-term
reservation basis.

(1) Canpfire/Fire Circle. Provide one for each small group canp.
May contain small anphitheater.

(2) Goup Shelter. A shelter may be provided for each group canp
| oop. Fireplace or cooking facilities nay be provided in shelter with two
side walls optional. Large group shelter provided at central location if
desired. Waterborne restroomfacilities may be included as a part of the
structure.

(3) Water Supply. Furnish one tap for each small group canp area
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(4) Electric Supply. Electricity may be provided as required for
heal th safety and security.

(5) Washhouse and Confort Stations. These facilities nmay be pro-
vided in group canp areas in accordance with design criteria in chapters 3

and 4 of this manual. Non-waterborne toilet facilities may al so be
provi ded.

(6) Play Area. Provide cleared area for field ganes such as tag,
flag football or kickball. Support facilities such as backstops are
opt i onal

7-3. Picnic Areas.

a. General. Picnic areas are provided at projects as designated in an
approved master plan or other approved docunents. The design of facilities
shoul d provide for public use while protecting the resources. A range of
design criteria is established to provide flexible standards for the
designer to adjust to existing conditions, resources and, where appropriate,
| ocal sponsor's standards. Vairous |evels of picnic devel opnent can be
provided to satisfy diverse user preferences.

(1) Site Planning. Sites for which devel opment is being planned
shoul d be anal yzed to identify significant natural features such as over-
| ooks and determ ne how they can be utilized to enhance the planned facil-

ity.

(a) The interdisciplinary team should inventory the site and
gather information relating to topography, vegetation, streans, drainage
sources, soils, and other natural features which will influence the basic
desi gn.

(b) A decision which nmust be made early in the design process
relates to traffic control and how vehicular traffic will be handled. Also
of inportance, is |land use adjacent to the site. Major transportation
routes or hi ghways may require extensive screening or special buffer treat-
nment to elimnate noise. Undesirable devel opment or conflicting activities
| ocated near the proposed facility may al so require a buffer or screening.

(2) Support Facilities and Special Site Relationships. The support
facilities to be located in the picnic area should be governed by site spe-
cific requirements. Standards relating to design and placenent of facili-
ties vary fromstate to state but mght be used as a guide, if appropriate.
A major factor in the nunber of facilities planned for a devel opment is the
carrying capacity of the site. Picnicking frequently occurs in conjunction
with other day use activities, such as swimm ng and hi king. Support facili-
ties, such as restroons and parking areas, should be conveniently | ocated
for users of multiple activities.
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(a) Sanitation. The type of confort station in a picnic area
should relate to the level of services provided and be in conpliance with
state and | ocal code requirements. Vault-type, chenical or conposting
toilets may be considered where utilities are not available. Confort sta-
tions should be conveniently and inconspicuously |located in the picnic area
wi t hout distracting fromthe site. Screening to |essen visual inpact may be
appropri ate.

(b) Shelters. A shelter may be provided over each table where
shade is necessary and tree cover is not available. G oup shelters should
be available for visitors regardl ess of tree cover. The size of such
shelters should be determ ned by the estimated visitor use. Panels or walls
may be necessary on one or perhaps several sides of the shelter to protect
users fromprevailing winds. An integral fireplace/cooking grill and el ec-
trical service may be provided.

(c) Parking. The nunber of parking spaces required for a
picnic area should be based on projected use and resource carrying capacity.
Fewer parking spaces are required in areas with frequent turnover rates
conpared to sites where visitors remain throughout the day. Parking should
be |l ocated to mininm ze road crossing and be near the facilities they serve
but care should be taken not to occupy prinme devel opnent areas. Screens or
buffers may help to | essen the inmpact of the parking area. Surfacing of the
parki ng area is dependent on the |evel of use. Parking areas should be
marked to prevent unstructured parking and less efficient utilization of
par ki ng space. Buses and | arge recreational vehicles may require specia
desi gn considerations. Overflow parking, usually gravel or turf, should be
provided at all anticipated heavily used areas.

(d) Water Supply. The quantity and |ocation of drinking foun-
tains or spigots should be determ ned by visitor use. An ideal location is
attached or adjacent to a confort station, although other |ocations should
be considered not nore than 300 feet fromthe nost distant site. Spigots
and wells are to be constructed in accordance with public health regul a-
tions.

(e) Gills. Adjustable grills nay be provided at all sites.

(f) Tables. Table and bench conbi nati ons may be constructed
in accordance with paragraph 6-2. |If the unit is stationary, a wearing pad
of concrete, asphalt, or finely crushed gravel will elininate dust and nud
around the table. Portable units should be noved periodically to prevent
deterioration of the site. For group picnicking areas, tables should be
spaced as needed.

(g) Playgrounds. Open, |evel areas should be available for
participation in field sports. Play equi prent may al so be provi ded.
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(3) Interrelationship of Support Facilities to Enhance Revenues.
Speci al design considerations nust be taken into account when fees will be

charged for the use of facilities. These special features generally relate
to the conveni ence of fee collection and proper separation of the fee activ-
ities fromthe non-fee activities.

(4) Visual Resource Protection. Care should be taken during design
to protect the existing visual resources and also to ensure the conpleted
facility does not in itself create an unsightly appearance. Borders,
screens, and buffers created by the use of plant materials and earth berns
shoul d be used to elimnate or |lessen the visual inpact of objectiona
vi ews.

(a) Sign Proliferation. Over use of signs is distracting and
confusing to the visitor. Signs should be used only when absolutely neces-
sary and be in conpliance with chapter 4 of EP 310-1-6. A fully coordi nated
project sign plan should be devel oped as part of the design process. A
substitute for directional signing could be plant materials or physica
structures such as |ow fences or retaining walls.

(b) Location and Screening of Trash Facilities. Facilities
for trash collection nmust be conveniently |ocated where they will be used,
but not dom nate or appear unsightly. Screens created fromplant materials
or walls assist in keeping these facilities out of view

(c) Use of Natural Materials to Screen/Enhance Views. Proper
pl acenent of plant materials will screen unsightly views. Plants can al so
be used to enhance views by creating a frane or border for the desired
vi st a.

7-4. Swinming Areas.

a. General . Swi mm ng beaches will be provided at water resource devel -
opnent projects as authorized in the Master Plan or other approved docunent.
The primary priorities in the design of a beach will be the safety of the
user, the effects that the physical features of the site will have on the
beach and future operation and mai nt enance consi derati ons such as fee
collection for special use permt areas. Beaches may be designed in support
of multiple use activities or as a single use area. Small beaches may al so
be designed in conjunction with support facilities such as shelters to
di sperse visitor use. 1In addition, as specified in ER 1130-2-400, where
concentrations of swi nmm ng exists, beach devel opment shoul d be considered to
ensure safety of the visitor and protection of the project resource. The
desi gn of Corps managed beaches will consider the policy that |ifeguards are
not provided at Corps beaches. The basis for evaluating site selections
must consi der

(1) Existing or projected visitation. User patterns should be
determ ned fromvisitation records, area use observations, and user survey
data sources. For new beaches visitation trends at sinilar areas at the
project or other locations should be used to establish sizing requirenments
for the beach
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(2) Accessibility. Beaches shoul d only be devel oped where vehicle
entrances are feasible A where such entrances can be controlled or sepa-
rated fromother area uses. Access to a beach in a nultiuse area should not
interfere with other uses, create safety hazards, or adversely inpact the
ar ea.

(3) Slope gradients. The slope of the | and both above and bel ow
the water line is one of the determining factors in the selection of a good
beach site. Slopes in the underwater portion of beaches should ideally
range from 2 percent to 5 percent, but because of terrain, beaches may be
requi red where sl opes approach 10 percent. The nost desirable slope being
as flat as possible to disperse swimers. Beach bottons will be designed to
el i mi nat e sudden changes in grade or drop-offs in the 0-5 foot depth. Pre
and post-inpoundnment studies are required to ensure acceptability of gradi-
ents at all future beaches. Daily, seasonal, and yearly water |evel fluctu-
ations due to irrigation, flood control, evaporation, power generation, or
ot her factors nmust be considered in beach design to assure optimumutiliza-
tion. On any beaches developed in the future, a detailed inspection of the
underwat er portion of the beach will be acconplished just prior to opening
to the public. The inspection should include necessary detail to revea
si nkhol es, depressions, or dangerous drift material and corrective actions
shoul d be taken prior to opening of the beach. Record of these inspections
and corrective actions should be placed in project files. Safety will be
the prime consideration in beach devel opnent.

(4) Soil conposition and stability. Sites should be selected which
of fer a proper base for a sand beach. Beaches should not be located in
areas where extensive siltation occurs or is expected to occur

(5) Water Characteristics.

(a) Water quality at all beach | ocations nust be acceptable
for swmring. Prior to detail design water quality sanpling data nust be
col l ected, analyzed and coordinated with appropriate State agencies.

(b) Beaches will be |ocated where adequate water circul ation
is present to assure continued acceptable water quality. Barriers and coves
generally offer the best protection against wind and wave action; however
dead water coves should be avoided. Adequate circulation is also necessary
to renove surface debris that may deposit on the beach

(6) Health Considerations. Sw nming beaches will be planned to
provide protection fromboats, fuel spillage, sewage and industrial out-
falls, and boat wakes. The beach should be sited to ensure maxi mum sout hern
exposure where possi ble. However, in non-Corps areas where |ifeguards are
provi ded western exposures should be avoided if possible so as to reduce
afternoon glare to the lifeguards. Insofar as possible, beaches should be
| ocated upstream from boat ranps, narinas, etc., in order to mnimze or
avoid effects of fuel spills. Beaches should not be planned where concen-
trations of waterfow exist.



EM 1110-1-400
31 Jul 87

(7) Surface Drainage. During the planning and design of a sw mr ng
beach, special enphasis must be given to surface drainage.

(a) Surface runoff nmust not be allowed to drain across the
beach area; therefore, the runoff fromany area upland of the beach nust be
di verted. Methods of diversion mght include grassed swal es, terracing,
inlets, |andscaped walls, etc. Methods of diversion should conpl enment the
beach devel opnent and mininize inmpact to the site. |If possible, outfall of
di versi on shoul d be | ocated downstream of the sw mming beach

(b) Runoff fromthe parking areas shall be controlled and
diverted to an outfall away fromthe beach area. |If outfall is necessary
toward the | ake, it should be | ocated downstream of the sw mm ng beach

(c¢) Runoff fromconmercial agricultural activities in the
wat er shed such as ranching or farmng should be consi dered when | ocating
beaches.

b. Design Criteria. Figure 7-5 denonstrates a typical schematic |ayout
of a swi nmm ng beach area.

(1) Buffer zones. Beaches including turf sunbathing areas shoul d
be separated from parking areas with an adequate grass buffer when possible.
Trees should be left, as practicable, in the turf areas adjacent to sand
beaches. |If surface runoff is anticipated to be heavy, diversion contouring
or ditches should be designed to carry runoff water away fromthe beach turf
area and swinm ng area. Placenent of picnicking facilities in the buffer
area should only be done if absolutely necessary. |If such facilities are
designed into the beach area, they should be located so as not to interfere
with the primary purpose of the beach

(2) Design Carrying Capacities. Beach sizing should be based on
t he assunption that approximately 60 percent of the total nunbers of bathers
will be on the beach at one time with 30 percent in the water and 10 percent
el sewhere. As a rule-of-thumb a turnover factor of 3 will be used for
desi gn purposes. ldeally 50 sq. ft. of sand and turf and 30 sq. ft. of
swi mri ng area inside a buoyed safety zone shoul d be provided for each
person. Beach capacities will vary according to the attendance, supervi-
sion, size of beach, anticipated usage, and type of beach experience
desired. Any space standard used to compute beach capacity should be flexi-
bl e enough to acconmpdate these factors on a | ocal |evel

(3) Vertical Linmts. The upper limts of graded areas shoul d be
based on an anal ysis of daily, seasonal, or yearly water |evel fluctuations.
The lower limts should be 6 vertical feet below the normal summer poo
el evation. Any deviations in the mininumlimt should be fully justified.
The beach and adj acent underwater areas should be graded on a constant
sl ope. Underwater slopes should extend at |east 10 horizontal feet beyond
t he | owest placenent of buoy lines.
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Figure 7-5 Schematic Layout of Swimming Beach Area
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(4) Beach Site Preparation.

(a) Beach construction prior to water inpoundment: The area

will be cleared of all trees, shrubs, and nmannade objects. The area will be
stripped to a m nimum depth of 6 inches. This soil may be stockpiled for
later use if suitable. Al depressions and holes will be filled with suit-

able material and conpacted. G ading operations shall be perforned to
establish the gradient specified in paragraphs 7-4a(3) and 7-4b(6). Al
fills will be constructed in lifts not to exceed 12 inches and shall be
conpacted to a specified density. Sand as specified below wi |l be placed on
a prepared stone base to a uniformthickness to reduce turbidity. A |layer
of nonwoven filter fabric may be placed on the base prior to sand placenent.

(b) Beach construction with water inmpounded. A detailed
survey and inspection of the area is required as stipul ated above. G ading
requirements will be established based on this survey. All trees and stunps
within the beach area will be renpved. Holes and depressions shall be
filled with granular materials such as sand, gravel, or crushed stone.
Special efforts will be taken to ensure that all holes are properly filled.
The beach area will be constructed in accordance with above. The sw nmi ng
area shall be graded to the design gradient. Any fills required to bring
the surface to proper grade shall be constructed with granular (cohesion-
|l ess) material. Sand shall be placed within the designated area. Six
i nches of sand in excess of the design thickness should be specified to
control final grades.

(5) Sand. A mninmmdepth of 2~0" of sand should be applied on al
above water beach areas. Coarse sand should be used if available to resist
wave action.

(6) Diving Platforns and Swim Fl oats at Non- Corps Areas. Diving
areas rafts, floats, platforns, or simlar facilities are not permtted in
Cor ps managed areas and may be provided at non-Corps areas under |ease or
license agreenent. These types of facilities should be discouraged. |If
permtted, rafts, floats, or diving boards up to 3 nmeters high will be
| ocated only where a minimumof a 12-foot depth of water can be maintained.
A mnimum of 15 feet depth of water nmust be avail able for boards higher than
three neters. Al facilities described in this paragraph nust be anchored
in a safe manner so they will not nove fromthe designed |ocation. Anchors
shoul d be designed to pernmt detachnent so the facility can be renoved from
the water for maintenance or repairs. It is assumed that 20 percent of the
swimers will use a diving facility and a m ni mum of 50 square feet of
surface water should be provided per diver. Rafts used to support diving
boards or swimfloats should be stable, properly anchored, and | arge enough
to prevent novenment during maxi mum use.

(7) Facilities for the Handi capped. Where practical, a paved wal k-
way at least 4 feet wide with nmetal handrail should be integrated into the
beach area to aid handi capped persons in gaining access to the swi mm ng
area. The swiming area for the handi capped should be marked off at the end
of the wal kway and handrails may be considered for the area.
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(8) Buoys and Markers.

(a) The limts of the swming area will be marked of f by buoy
lines or foamfilled floated pipe Iines. The PVC pipe buoy is preferred in
beach areas that will experience heavy traffic. Larger beaches may be
sectionalized so that one or two sections can be used on slack days and
addi ti onal sections utilized as needed during heavy use hours or days.

I nternational orange colored floats will be provided every 15 feet on buoy
lines or at all angles when PVC pipe is used. No lines will be anchored to
trees, rocks, or walls.

(b) Of-limts areas around hazardous areas such as shall ow
wat er shoul d be marked by buoy lines or floating pipelines.

(c) ldeally, buoy lines used to mark the linmit of the sw mm ng
area should be placed in water not nmore than 5 feet deep. However, at |akes
where water |evel fluctuations occur, this would locate the buoy line in
shal | ow water which would critically linmt the useful ness of the sw mm ng
area. In such cases, buoy lines should be placed in relation to the nean
water level. |In |lakes where significant water |evel fluctuations occur
buoy lines must be designed so they can be adjusted as necessary.

(d) A mininumof two warning marked buoys or floating signs
i ndicating the “boats keep out” synbol (dianmond shape and internationa
orange) should be spaced at a maxi mum of 200-foot intervals and shoul d be
| ocated to provide adequate warnings to vessels approaching the sw mm ng
area fromvarious |ocations. The buoys should be between 100" and 300" from
the swi mm ng area buoy |ines.

(9) Additional Safety Measures.

(a) Life saving devices consisting of life jugs, a ring buoy
and |line, and one 10- to 12-foot pole (shepherd s hook) every 200 feet may
be | ocated in beaches where |ifeguards are not provided. Life jugs may al so
be provided. Depth gauge pol es should be placed at regular intervals al ong
buoy lines. First aid stations may be provided, where conditions permt.

(b) In areas designed for non-Corps sponsors |ifeguard facili -
ties may be provided. Were |lifeguards are to be provided by the non-Corps
sponsor, a lifeguard stand or platformat |least 6 feet high should be pro-
vided for every 200 feet of beach or fraction thereof. It should be
equi pped with an unbrella and a storage conpartnment for a first aid kit and
ot her supplies.

(c) Bulletin boards or signs, prom nently placed where
swimers can readily see them before entering the area, will be provided to
post emergency phone nunbers, safety messages, and other information.

C. Support Facilities.
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(1) Bath Change Shelters. A mininum of one bath change shelter
shoul d be provided for each swinmm ng area with an expected peak attendance
of 600 swi nmers on a nornmal weekend day. These change houses shoul d be
bet ween 200 and 500 feet fromthe water’'s edge. \Whenever possible, dressing
roons should be conbined with sanitary facilities and showers. Interiors of
bat hhouses should be of a readily cleanable material and fl oors should have
a non-slip surface, inpervious to noisture and sloped to drain. QOpen air or
out door showers shoul d be used where practical to reduce cost. |If an open
air facility is the only facility provided, a 3- to 4-foot roof shelter may
be considered for protection fromrain. Al bathhouses or shelters should
be desi gned for pressure hose cl eaning.

(2) Water Supply and Sanitary Facilities. Al beaches with an
expected visitation of 400 or nore per day should have waterborne toilets.

(3) Parking Areas.

(a) Parking areas should be provided within 800 feet of the
beach, with 500 feet being desirable. The size of the parking area should
be deternmined fromthe beach capacity. As a rule-of-thunb one parking space
shoul d be provided per three people. Deviations based on site specific con-
ditions may be justified. Additional parking nay be required where multiple
use activities are provided and/or spectators are anticipated. Parking
configuration should mnimze pedestrian conflict with vehicular areas and
circul ation.

(b) Parking areas should preferably be paved and have parking
stripes. Curbing, bunmper blocks, guardrails or posts should be provided
wher e necessary.

7-5. Sports and Play Areas.

a. General . Active play areas for all age groups, with consideration
for the handi capped, are provided in conjunction with recreation facilities
such as canpi ng areas, picnic areas, and beaches. This provision can best
be acconplished by designating the necessary space for users to participate
or spectate in an area that will nminimze inpacts on the environnent. \Where
feasible, these play areas should be |located in conjunction with other sup-
porting facilities such as parking, restroons, and water. Additiona
support itens to consider are benches, trash receptacles, water fountains,
trails, fencing, etc.

b. Control. Play areas should be designed to prevent the need to cross
vehi cul ar roads to access canpsites, bathroons, water fountains, or other
points of attraction for young children. |If road crossings cannot be

avoi ded, play areas should be |ocated so that necessary crossings occur
where there is adequate stopping distance al ong the roadway. Crossings
shoul d be adequately signed and marked. Speed control devices such as
runble strips or speed bunmps shoul d be used where deemed necessary. Provi-
sions should be made to pronote ease of foot traffic to cross the road

wi t hout having to junp ditches or confront other obstacles.
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C. Sports and Play Fields. Where denmand or project visitation and
terrain permts, a mnimumof 2 to 4 acres of open field should be provided
for field sports such as touch football, soccer, track and field activities.

This can include activities requiring hard surfaced areas such as all-
purpose courts. Refer to TM 5-803-10 for additional types of activities,
| ayout, and construction details.

d. Children's Play Areas. Children's play areas should be included as
an integral part of a public use area. The specific |ayout and shape of
each play area will be governed by the existing conditions and the facili -
ties to be provided. In canpgrounds, play areas for small children ages 3
to 5 (tot lots), should be snmall and di spersed throughout the area so they
are close to a group of canpsites. Play areas for children over 5 can be
nore centralized and are generally larger. The selection of safe playground
equi prent shoul d be the maj or design consideration. Equipnment with sharp
angl es should be avoided. There are comrercial sources of well-built
durable play facilities avail able and shoul d be used when cost effective.
The play areas should be bordered with materials such as wood, tinbers,
concrete curbing, to help contain the surface material and to clearly define
the play area limts. Care should be taken in selecting the border mate-
rials with consideration given to safety, aesthetics, economny, vandalism
and mai nt enance requirenents. The inpact area should be desi gned and
constructed to provide for adequate drainage. A cushion material, either
natural or man-nmade, should be provided as the surface for the play area.
Met al play equi prent such as slides or clinbing bars should be oriented or
| ocated to minimze heating by the sun. Play equiprment should not be
| ocated too close to the water. To mninize disturbance to the canmpers, the
pl ay areas should be | ocated reasonably close but not in the niddle of a
canpground. Though standard play equi prent such as sw ngs, slides, and
merry-go-rounds can be provided, the designer is encouraged to be creative
in design, selection, and placenent of play equipnent such as clinbers, play
wal I s, contoured earth nmounds or sand areas. Equipnment used in play areas
should utilize natural materials and features indigenous to the area. When
possi bl e, benches or seats should be provided in shaded areas and wi thin
close proximity to play areas where children can rest and adults can watch
their children. 1In any case, the design should conplement its natura
setting with consideration given to the use of existing vegetation and tree
cover.

7-6. Fishing Areas.

a. General. Fishing facilities are provided to enhance shoreline
fishing opportunities created by the water resource project and to assure
safe fishing access. Whether these facilities are located in the vicinity
of the damor tailrace, they should be sited in such a manner that their use
will not interfere with the operation of the project or threaten the safety
of the user. Detailed guidance on design can be found in the State of New
Mexi co’ s Accessi bl e Fi shing.
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b. Siting.
(1) Restricted Use Zone. Most projects will have established a
zone i medi ately above or below the damin which public use is restricted.
Such areas will be clearly marked and adequate barriers provided. Such

barriers may be a conbination of physical (railing, fence, cable) and regu-
latory (signs, buoys) deterrents. Fishing facilities should be sited a
m ni mum di stance of 200 feet fromthe edge of restricted use zones.

(2) Corollary Public Use. Fishing facilities nmay be provided in
conjunction with other public use accommodati ons such as picnic areas and
canpgrounds. However, care should be taken to avoid interference with non-
conpatible facilities such as near sw mr ng beaches or boat ranps.

cC. Facilities.

(1) Access. Wen other conveni ent means of access is not avail -
abl e, provide stairways to permt safe access of fishermen to tailrace or
di scharge areas. These may take the form of steps, ranps, or grouted rip-
rap. Concrete should have rough-broom finish. Handrails should be provided
in conjunction with stairways or ranps.

(2) Platfornms. Fixed platfornms may be provided al ong di scharge
channel s. Such platforns and access ranps shoul d acconmpdat e wheel chai r
users. Provide railing around the perineter of the platformand access
ranp. Platformmay be nultilevel in areas with large fluctuations. Benches
may be provided on the platform In areas with no current, floating fishing
pl atforns may be provided.

(3) Fence or Railing. Provide fence or railing as required for
safety al ong steep banks and to deter access along restricted use zones.

(4) Fish Cleaning Stations. Fish cleaning stations, either open or
screened, may be provided with water spigots, scaling and cl eani ng benches,
carcass grinders and drains as required in areas of concentrated fishing
use. Provide a drop pipe into a double baffled septic tank, with provision
for punpout as necessary.

(5) Access Roads and Parking. Provide parking spaces for the
vehicles anticipated on a typical weekend day during the peak nonth of use.
Access roads shall be two-way.

(6) Water Supply, Refuse Collection, Electrical Service, Sanitary

Facilities. Provide facilities in fishing areas where sufficient visitation
exi sts.
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7-7. Hunting Areas.
a. General. Hunting area facilities may be provided at those water
resource projects with a sufficient | and base and where consi derabl e hunter
demand can be expected. In contrast with other public use facilities the

overriding concern should be to disperse the use patterns over a large area
and to minimze user densities. This may al so negate the need to provide
sanitary waste facilities and/or refuse collection.

b. Siting. Establish areas clearly separated from high density public
use or concentrated private devel opment. Utilize existing road systens that
termi nate at the project boundary wherever practical. Site facilities at
the edge of areas intended for |ow density, natural areas, or wildlife
managenment area desi gnation

C. Facilities. Provide a road and parking area to each access point.
Par ki ng areas should be delineated with a fence or other restrictive barrier
to prevent vehicle access beyond the access point if natural features do not
acconplish this. Walk-through gaps should be provided. Signs or bulletin
boards shoul d be posted at each access point which describe the linmts and
use restrictions of the area. Signs should be posted to clearly indicate
t he boundary of the hunting area to advise hunters when they are entering
adjoining private property or high density public use areas. The distance
bet ween access points is dependent on several factors including hunter
demand, terrain, existing roads, available |and area, and predom nant gane
species. Normally the distance between hunter access points should be at
| east one mle. Portable toilets nmight be considered in areas where hunting
activities occur for only short periods such as 1 or 2 weeks.

7-8. Natural Areas. Natural area facilities, such as boardwal ks, observa-
tion platfornms and blinds, nmay be provided at water resource projects for

vi ewi ng uni que natural features such as gl ades, geologic formations, native
grass, tinber stands, or wildlife. Provide road, parking area and, inter-
pretive display or bulletin board identifying the features of interest.
Interpretive trails may al so be provided. Sanitary facilities and refuse
col l ection may be provided where sufficient visitation exists.

7-9. Information Areas.

a. General . Information areas provide facilities to pronote an under-
standi ng of water resource problens, needs, opportunities, and objectives.
Facilities must conmunicate and interpret effectively. Interpretive and
i nformation devices nust be functional; economical to install, maintain, and
repl ace; and aesthetically pleasing and harnmoni ous with the surrounding
resources. Information area facilities include campfire circles, anphi-

t heaters, signs, overlooks, and visitor centers. Visitor centers are
addressed in ER 1130-2-401. Interpretive services are addressed in ER 1130-
2-428. See Park Practice Program for typical designs of various information
area facilities.
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b. Canpfire Circles. Canpfire circles are appropriate for small
i nformal presentations w thout audio-visual support. Canpfire circles my
be appropriate for daytime activities in group canps and environnmental study
areas. One or nore canpfire circles may be located in an area served by a
| arger anphitheater for informal presentations and user-initiated activities
(e.g., canpfire songs, prayer services, marshmallow roasts) etc.). Canpfire
circles may be provided in canpgrounds, group canps (day and overnight), and
envi ronnental study areas.

C. Amphi t heaters. Anphitheaters are provided for presenting interpre-
tive prograns. Anphitheaters nay be designed with a stage platform and
projector screen for presenting audi o-visual progranms. Anphitheaters may be
provided for interpretive programming in overnight areas (e.g., canpground,
| odge, or group canp). The follow ng design details are recommended:

(1) Location. The location of anphitheaters shoul d:

(a) Be easily accessible by target audience fromtrail or
road.

(b) Have a neutral or conmplinentary backdrop with no distract-
ing views in background.

(c) Curtain effect fromtrees or steeply rising terrainin
background i s desirable.

(d) Screen security lights and street lights that could shine
on projection screen.

(e) Screen stray lights from passing vehicl es.
(f) Mnimze distracting noises fromboats, canpsites, etc.

(g) Be located away fromother activities (e.g., a concession)
whi ch coul d lure audi ence away fromthe program

(h) Have a north-south orientation of axis of projection booth
to avoid |ight from sunset.

(2) Terrain/Slope. The terrain should:
(a) Be a natural shaped bow requiring little or no grading.

(b) Not exceed 30 degrees slope nmeasured from horizontal at
bottom of screen to avoid distortion in the view ng angle.

(3) Seating. The seating should consider and provide for
(a) The use of a cone shaped pattern.

(b) One seat per overnight unit.
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(c) One seat per user in group canp or environnental study
ar ea.

(d) Half logs or pressure treated | unber.

(4) Lights. Adequate low |level lighting nmay be provided for
(a) Visitor safety and security.
(b) Operational requirenents before and after the program

(5) Electricity. Electricity my be provided by either a permanent
supply or portable generators with nuffled sound.

(6) Projection Booth and Screen. Where front projection is
required:

(a) Projection booth |ocation shall be determ ned by screen
size and projector |enses.

(b) Provide, where practical, renote control at projection
booth and at the left side of stage.

(c) The screen surface should be painted white and surrounded
with a dull black finish

(d) The screen should be no larger than 12 feet by 12 feet in
si ze.

(7) Rear Projection Booth. Where rear projection is required:

(a) Provide translucent screen, mirrors, and adequate distance
to throw projection onto screen.

(b) Consider work and storage space requirenents.

(8) Gound Surface. Inmpacted areas, such as wal kways, aisles, and
in front of benches, shall be surfaced with gravel or crushed stone; avoid
the use of rounded stone.

d. Signs. The location, design, and construction of adm nistrative
signs shall be in accordance with EP 310-1-6, chapter 4. The nunber of
signs shall be kept to the absolute mininumto nmeet information needs.

(1) Interpretive Signs. Signs and related devices may be used to
interpret built, natural, and cultural resources of the water resource
project. They may al so be provided to interpret nmjor water resource
project features, resources, events, or practices.

7-25



EM 1110-1-400
31 Jul 87

(2) Interpretive Markers. Interpretive markers and plagques may be
used to identify or cormenorate a particular site, feature, or event instead
of presenting an interpretive story. Mrkers and plaques may be provided to
identify or coomenorate a significant site, feature, person, or event when
detailed interpretation is not required.

e. Overl ooks. Overl ooks may be devel oped to provide a view of the
wat er resource project features. They may al so be provided where features
of outstanding scenic value or unique interest to the visitor exist. Vistas
may be created by selective clearing and pruning of vegetation to enhance
desirabl e views.

f. The desi gn of an overl ook should be in harnmony with the surrounding
area and relate to the feature being viewed. Signs, plaques, or other
interpretive devices may be incorporated into the design. Parking and sani-
tary facilities my be provided when required for health or safety reasons.
Sel ective clearing should retain foreground vegetation to add depth of
field. Provide a balance in selection of tree species to remain. Avoid the
appearance of clearcutting. The addition of |andscape plantings may al so be
used to enhance the view

7-10. Marinas.

a. General . Marinas may be provided at projects as designated in the
approved Master Plan or other approved docunent in accordance w th guidance
in ER 1165-2-400. All aspects of nmarina design will conformto guidance
provided in this manual. The primary objective in the planning and design

of marinas is to provide adequate facilities for use by the visiting public.
Al facilities provided both on I and and on the water, nust be safe, conven-
ient, and econom cal to construct, operate, and maintain. Facilities should
al so be aesthetically attractive and conmpatible with surrounding facilities.

b. Devel opnent Plan. |n the planning and design of nmarinas there are
nunerous el ements which must be considered. A conprehensive site plan
showi ng all proposed marina and support facility devel opnent nust be pre-
pared in accordance with the approved Master Plan. The type of marina--

conmercial, club, or municipal will influence specific requirenents for
operation, security, controls, and anenities. The anticipated usage, based
on market analysis, will have a direct influence on the services provided

and the type and number of ranps, docks, l|and storage facilities,
maneuvering areas, and traffic flow patterns. Detailed guidance on the
desi gn, operation and mai ntenance of marinas and related facilities is
provided in the follow ng references: NWC B-15; NFPA 303; “Layout and
Design Guidelines for Snmall Craft Berthing Facilities” by the State of
California; and Marinas by the National Marine Manufacturers Association

C. The devel opnent of onshore facilities should consider, but not be
limted to:
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Access roads.

Parking for cars and trailers.

Dry boat storage.

Sal es and service area.

Confort stations (reference chapter 3 and appendi x C)

Boat | aunchi ng ranps, equi pnment, and maneuvering areas for

power and sail boats.

(7) Sanitary waste disposal and/or treatnment systens.
(8) Utility supply systens.
(9) Fuel supply systens.
(10) Fire control systemns.
d. O fshore devel opnment shoul d consi der:
(1) Provide safe water depth of boat channels and storage basins.
(2) FErosion and silt prevention controls.
(3) Ice, wind, wave, flow danage controls.
(4) Floating and/or fixed wal kways and docks.
(5) Floating fuel supply system
(6) Utility supply systens.
(7) Sanitary waste hol ding and/ or di sposal systens.
(8) Fire control system
(9) Water surface fluctuation damage control .
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APPENDI X C

DEFI NI TI VE DESI GNS FOR RECREATI ON STRUCTURES

To Be Published

(A task force to be organized by DAEN-ECE-1 will evaluate
exi sting designs and devel op regional definitive designs for
recreation structures.)
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APPENDI X D

SUGGESTED CONSTRUCTI ON MATERI ALS AND DETAI LS

To Be Published

(A task force to be organized by DAEN-ECE-1 will devel op
suggested construction materials and details for recreation
structures.)



