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Foreword

The National Water Safety Congress (NWSC) was formed in 1951 to promote the safe use of the Nation's waters for recreational purposes. Its membership consists of a broad base of individuals and organizations interested in water safety, including many of the top water safety professionals in the United States.

The NWSC encourages participants in water activities; i.e., boaters, swimmers, divers, skiers, fishermen, commercial boat operators, etc. to obtain safety instruction in their field of endeavor. The NWSC promotes water safety through the press, radio, television, films and through promotion of the work of other organizations such a. the American Red ('roes, U.S.

Introduction

 These recommendations provide a guide for minimum safety requirements for the operation and maintenance of marinas to assure adequate protection of the public from mishaps. Compliance with state and local codes and the National Fire Protection Association Codes, particularly #30, #302, #303, and #7 of the National Electric Code should be complied with. 2

Coast Guard and U.S. Coast Guard Auxiliary, U.S. Power Squadron, U.S. Army Corps of Engineers. National Park Service, U.S. Forest Service, Tennessee Valley Authority and others.

The National Water Safety Congress develops, publishes and distributes boating safety education courses and materials; collects, compiles and distributes water accident statistics; encourages state governments to establish water safety programs; promotes uniform legislation and encourages reciprocity of laws among states; publicly recognizes individuals, organizations and business firms for their efforts in promoting hooting and general water safety.

It is emphasized that the involvement of professional planners and designers in marina facilities is of vital importance to public safety. It is equally important to public safety that capable and qualified personnel are involved in the management of marina operations and maintenance.
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 Boat

Launching Ramps

1.1 Launching ramps should be designed to require a deliberate turn from the access road onto the ramp. Traffic control devices, such as barricades, traffic islands, or berms may be used to ensure access roads are not in direct alignment with the ramp. This will prevent direct access to the ramp and keep unaware persons from driving directly into the water. Where turns or control devices are not feasible, rumble strips, signs, and street lights should be installed.

1.2 Ramps should be from 12 to 14 feet wide and should extend at least 4 feet below the low water level.

1.3 Slope should be between 12 and 16 percent above the water line and 15 to 20 percent below the water line.

1.4 Each ramp should include a minimum of one 75 foot diameter vehicular turnaround.

1.5 Ramps should have retaining curbs at the lower end of the ramp and on the outside edges of ramps where drop‑offs exist or could form.

1.6 Ramp surfaces should be scored or patterned to provide adequate traction.

1.7 Where feasible, chock blocks should be provided at each launching ramp and a sign placed to encourage their use.

Dock

Flotation

2.1 Flotation should be of materials which will not become water‑logged or sink when punctured, should contain fire retardant properties and be gasoline resistant. Metal drums are not acceptable.

2.2 Foam bead flotation materials should be properly fused together and be resistant to abrasion.

2.3 Flotation should be adequate to maintain a stabilized and safe structure capable of supporting use 4

1.8 Ramps should be kept free of algae growth and silt build‑up which could create a slipping hazard.

1.9 A sign should be located at the launching area and should include appropriate statements, such as:

• No swimming or wading.

• Get all passengers out of vehicle.

• Leave door open on driver's side. Unfasten boat hold‑down strap.

• Is your drain plug in?

• Do you have the necessary safety equipment in your boat?

Alcohol and Boating Don't Mix.

~ Boat safely ‑ File‑a‑Float Plan.

~ The Phone number for emergency services is‑.

1.10 Signs warning of any overhead power lines that cross the water should be posted at each boat launching ramp.

1.11 Launching ramps should have a security light for safety.

1.12 Courtesy loading docks should be provided at boat ramps. This will allow for safe loading and unloading of persons and gear.

1.13 Boat launching, rigging, parking areas, and access roads to boat ramps should be free of overhead power lines

loads. At least 40 percent of the flotation should be above the waterline under all conditions.

2.4 Flotation should be securely fastened to the dock using galvanized steel straps, treated wood dowels, galvanized bolts or other acceptable methods.

2.5 Type GR ‑ gasoline resistant flotation ‑ should be required on all new gas docks or when replacing flotation under existing gas docks.

a Anchorage

3.1 An anchorage system should be provided for mooring all floating structures, taking into considera­tion water depth, fluctuation, and exposure to wave and wind action. Anchorage systems, such as dead man or ground stakes, should be installed flush with existing grade. Anchor cables or other securing devices should not be attached to trees, stumps, power poles, or guard‑

4.1 The fuel dispensing area should be located a sufficient distance from other structures to allow ade­quate room for safe ingress and egress of craft to be fueled. Dispensing units should be at least 25 feet from any activity not associated with the handling of fuel.

4.2 Approved dispensing units, with or without inte­gral pumps, should always be used. Units may be located on open piers, wharves, floating docks, on shore or on piers of the solid fill type.

4.3 Tanks and pumps not integral with the dispens­ing unit should be on shore or on a pier of the solid fill type and located above the maximum water level eleva­tion.

4.4 In a situation where shore location would require excessively long supply lines to dispensers, the authority having jurisdiction may grant permission for installation of tanks on a pier. Applicable portions of the fuel tank storage section of this manual relative to spacing, diking, and piping should be adhered to and the quantity so stored does not exceed 1,100 gallons aggregate capacity.

4.5 Shore tanks supplying marine service stations may be located above ground where rock ledges or high water table make underground tanks impractical.

4.6 In a situation where tanks are at an elevation which would produce gravity head on the dispensing unit, the tank outlet should be equipped with a pres­sure control valve positioned adjacent to and outside the tank block valve, and adjusted so liquid cannot flow by gravity from the tank in case of piping or hose failure.

rail posts. Anchor cables should be fastened with a minimum of three U‑bolts or fist grip clamps. All anchor lines should be installed in a manner that will not create a tripping hazard.

3.2 Winches located on docks should have cable guards and be mounted so they do not create a hazard.

4.7 Piping between shore tanks and dispensing units should be as specified in the section of this manual on fuel tank storage, except that, where dispensing is from a floating structure, suitable lengths of oil‑resis­tant flexible hose may be employed between the shore piping and the piping on the floating structure as made necessary by change in water level or shoreline.

4.8 A readily accessible valve to shut off the supply from shore should be provided in each pipeline at or near the approach to the pier and at the shore end of each pipeline adjacent to the point where flexible hose is attached.

 4.9 Piping should be located so it is protected from physical damage.

4.10 Pipes that handle Class I liquids should be grounded to control stray currents.

4.11 Storage and Handling of Fuels: The fueling station should be located to minimize the exposure of all other plant facilities. Where tide and weather exposure conditions permit, all fuel handling should be outside the main berthing area.

4.12 Inside fueling stations should be located near an exit by water from the berthing area or at some other location from which, in case of fire aboard a boat alongside, the stricken craft may be quickly removed without endangering other boats nearby.

4.13 When practical, fueling station docks should be detachable by means of quick disconnect systems that allow complete removal of the dock by pushing or tow­ing it to a safe location should it catch fire.

4.14 Dispensing units for transferring fuels from 5

storage tanks should be in accordance with provisions of the Flammable and Combustible Liquids Code (NFPA No. 30). Every fuel delivery nozzle should be equipped with a self‑closing control valve which will shut off the flow of fuel when the operator's hand is removed from the nozzle. THE USE OF ANY AUTOMATIC NOZZLE WITH A LATCH‑OPEN DEVICE SHOULD BE PROHIBITED. In the construction of the fuel hose assembly, provisions should be made so the fuel delivery nozzle is properly bonded to the shore electric grounding facilities.

4.15 All boat fueling operations should be carefully accomplished in accordance with NFPA 302, "Fire Protection Standard for Pleasure and Commercial Motor Craft."

4.16 Fueling from cans should be discouraged.

4.17 For the purpose of this section, fuel pipes shall mean all pipelines, tubing or hoses that are conductors of fuel from the deck filling plate to the engine connection. Related accessories should include any attachments to fuel pipes, such as valves, strainers, pumps, connecting fittings, etc.

4.18 Fuel pipes should be accessible. Fuel pipe connections and accessories should be readily accessible.

Fire

Protection

5.1 Portable fire extinguishers of approved types 2A:20‑B:C and suitable to the hazards and circumstances should be provided throughout the property and located so an extinguisher is within 50 feet of any point. A minimum of two 4‑A:40‑B:C should be located outside of and within 30 feet of each fuel pump and in clear view in the gas dock area. These fire extinguishers should be placed at least 15 feet apart if possible. Fire extinguishers should be inspected monthly.

5.2 The gasoline dispensing area should be posted as identified in Section 4.23.

5.3 A clearly identified and readily accessible emergency shutoff switch that can be used to shut off the supply of fuel to gasoline pumps should a leak develop should be located on land.

5.4 Hoses and nozzles should be in accordance with Section 4.14.

4.19 Fuel pipes should be adequately secured against excessive movement or vibration.

4.20 Outlets for drawing gasoline below deck for any purpose should be prohibited.

4.21 When making up threaded pipe connections, an approved sealing compound, resistant to gasoline, should be used.

4.22 When making flared tube connections, it is essential that tubing be cut squarely and be truly flared by tools designed for those purposes.

4.23 Signs. It is recommended that locations such as fueling stations, areas used for the storage and handling of fuel or other flammable liquids, boat storage sheds, paint and woodworking shops, sail lofts, battery charging rooms, boat locker rooms, storage rooms, display the sign: "SMOKING AND OPEN FLAMES PROHIBITED."

4.24 A means of notifying appropriate authorities must be available should a fire break‑out or other emergency occur.

4.25 A means of extinguishing small fires quickly must be readily available. See Chapter 5.

5.5 At least one Coast Guard approved throw‑type flotation device with 60 feet of 3/a inch diameter rope attached or reach pole should be located in clear view on the gas dock and every 200 feet on other docks.

5.6 Immediate notification to the nearest fire department in the event of fire should be the established operating procedure. An approved means for sounding an alarm to notify yard personnel and others of a fire on the premises should be provided.

5.7 All fire extinguisher locations should be clearly marked and within easy access.

5.8 Emergency phone numbers should be posted conspicuously near the telephone.

5.9 Combustible waste material and residues should be kept to a minimum, stored in covered metal receptacles and disposed of daily.

5.10 National Fire Protection Codes Should be consulted for specific details.

Bulk

Fuel Storage

(See Appendix B for additional information)

6.1 TANK PLACEMENT. The excavation for an underground tank should provide a firm level base. Ledges or high spots which might stress the tank should be avoided. Particular care must be taken when a tank is to be placed on fill or rocky ground. Fuel storage tanks should be installed in accordance with the Flammable and Combustible Liquids Code and all state and local ordinances. Dropping the tank or rolling it into the hole should not be permitted. Such handling may break a weld, puncture or damage the tank metal and may scrape off the protective coating if the tank has been coated.

6.2 LOCATION. Excavations for underground storage tanks should be made with care to avoid undermining of foundations of existing structures. Underground tanks or tanks under buildings should be located with respect to existing building foundations and supports so that loads carried by the latter cannot be transmitted to the tank. Bulk storage of fuel on floating docks is not recommended. Tanks should be located on land above maximum water level elevation.

6.3 DEPTH AND COVER. Underground tanks should be set on firm foundations and surrounded with at least 6 inches of noncorrosive, inert materials, such as clean sand, earth, or gravel, well tamped in place. Tanks should be covered with a minimum of 2 feet of earth, or be covered with not less than 1 foot of earth, on top of which should be placed a slab of reinforced concrete not less than 4 inches thick. When underground tanks are, or are likely to be, subject to traffic, they should be protected against damage from vehicles passing over them by at least 3 feet of earth cover or 18 inches of well tamped earth, plus 6 inches of reinforced concrete or 8 inches of asphaltic concrete. When asphaltic or reinforced concrete paving is used as part of the protection, it should extend at least 1 foot horizontally beyond the outline of the tank in all directions.

6.4 CORROSION PROTECTION. Corrosion protection for the tank and its piping should be provided by one or more of the following methods:

a. Use of protective coatings or wrappings

b. Cathodic protection

c. Corrosion‑resistant materials

NOTE: Selection of the type of protection to be employed should be based upon the corrosion history of the area.

6.5 LOCATION AND ARRANGEMENT OF VENTS. Vent pipes from tanks should be located so the

discharge point is outside of buildings, higher than the fill pipe opening, and not less than 12 feet above the adjacent ground level. Vent pipes should discharge only upward in order to disperse vapors. Vent pipes, 2 inches or less in inside diameter, shall not be obstructed by devices that will cause excessive back pressure. Vent pipe outlets should be located so flammable vapors will not enter building openings or be trapped under eaves or other obstructions. If the vent pipe is less than 10 feet in length or greater than 2 inches in inside diameter, the outlet should be provided with a vacuum and pressure relief device, or there should be an approved flame arrestor located in the vent line at the outlet or within the approved distance from the outlet. In no case should a flame arrestor be located more than 15 feet from the outlet end of the vent line.

6.6 STORAGE TANK ANCHORAGE. Each tank should be safeguarded against movement when empty and submerged by high ground water or floodwaters by anchoring, weighting with concrete or other approved solid loading material, or securing by other means. Each such tank should be constructed and installed so it will safely resist external pressures due to high ground water or floodwaters.

6.7 DRAINAGE AND DIKED AREAS. The area surrounding a tank above ground or a group of tanks should be diked to prevent accidentally discharging liquid from endangering adjoining property or reaching waterways. Where protection of adjoining property or waterways is accomplished by retaining the liquid around the tank by means of a dike, the volume of the diked area shall comply with the following requirements:

a.   The volumetric capacity of the diked area should not be less than the greatest amount of liquid that can be released from the largest tank within the diked area, assuming a full tank. The capacity of the diked area enclosing more than one tank should have a capacity at least equal in volume to that of the largest tank plus 10 percent of all other tanks enclosed.

b.   Walls of the diked area should be of earth, steel, concrete, or solid masonry designed to be liquidtight and to withstand a full hydrostatic head. Earthen walls should be compacted and 3 feet or more in height, having a flat section at the top of not less than 2 feet in width. The slope of earthen walls should be consistent with the angle of repose of the material of which the walls are

constructed.

c. The walls of the diked area should be restricted to an average height of 6 feet above the interior grade.

d.   When provision is made for draining water from diked areas, drainage should be provided at a uniform slope of not less than 1 percent away from tanks toward a sump, drainbox, or other safe means of disposal located at the greatest practical distance from the tank. Such drains should normally be controlled in a manner so as to prevent flammable or combustible liquids from entering natural water courses, sewers, or drains if their presence would constitute a hazard. Drainage controls should be accessible under fire conditions.

e.  No loose combustible material, either empty or full drum or barrel, should be permitted within the diked area.

6.8 FUEL PIPELINES. Fuel pipelines should be installed in accordance with the provisions of the

Flammable and Combustible Liquids Code (NFPA No.                a,

30).

a.   Piping materials should be steel or of materials other than steel if used underground or if required by the properties of the flammable or combustible liquid handled. Piping built of materials other than steel should be designed to specifications embodying principles recognized as good engineering design for the material used. Piping may have combustible or noncombustible linings.

b.   Piping should be installed free of leaks and in a manner to prevent leaks from developing. Welded, screwed joints, or approved connectors should be used. Flanged joints are not recommended for underground service but if used, they should be of steel. Threaded joints and connections should be made up tight with a suitable lubricant or piping compound. Hard setting compounds, such as litharge or red lead, are prohibited.

c.  Pipes passing through concrete or under paved areas (roads, sidewalks, parking lots, etc.) should be in pipe sleeves, mastic, or be otherwise free to allow for settlement, frost action, vibration, or traffic.

d.   Where dispensing is from a floating structure, suitable lengths of oil‑resistant flexible hose may be employed between the shore piping and the piping on the floating structure as necessary by change in water level.

6.9 VALVES.

Readily accessible valves to shut off the fuel supply from shore should be provided on each pipeline adjacent to the point where flexible hose is attached.

b.   Where tanks are at an elevation which would produce gravity head on the dispensing unit, the tank outlet should be equipped with a pressure solenoid control valve positioned adjacent to and outside the tank block valve, adjusted so liquid cannot flow by gravity from the tank in case of piping or hose failure.

Storage of

Flammable Liquids

7.1 Rooms where flammable liquids are stored should be ventilated so there is no accumulation of flammable vapors. As a minimum, natural ventilation should be provided by air intake and exhaust vents located on opposite walls approximately 12 inches off the floor.

7.2 Smoking should be prohibited and "No Smoking" signs posted in the storage rooms and on the outside wall of the room.

7.3 Batteries should not be stored in the same room with flammable liquids.

7.4 Storage of all flammable liquids in portable containers should be in approved‑type safety containers with flame arresters and labeled for contents.

7.5 Fire extinguishers should be located in conspicuous and easily accessible locations.

 Battery Storing and Charging Areas

8.1 Rooms where batteries are charged should be well ventilated near the ceiling to disperse accumulation of gases.

8.2 Flammable liquids should not be stored in battery rooms.

8.3 All metal parts in the battery room should be of corrosion‑resistant material or suitably protected from corrosion.

8.4 Smoking should be prohibited and "No Smoking" signs should be posted in the charging or storage room and on the outside of the room.

Electrical Systems

All electrical work should be performed by a licensed electrician. All electrical installations should meet the requirements of all state and local codes and the National Electric Code. PARTICULAR ATTENTION SHOULD BE GIVEN TO ARTICLES 555 AND 339 OF THE NATIONAL ELECTRIC CODE WHICH PERTAIN TO MARINAS AND BOAT YARDS.

9.1 When possible, all electric power lines should be placed underground.

9.2 If an overhead supply is used, the cable from the meter pole to the dock should be a multi‑conductor, neoprene jacketed cable or messenger‑type service cable. Wire should be sized for the intended service but in no case should the conductors be smaller than No. 2 AWG. A take‑up device should be furnished either at the dock or the final pole to eliminate excessive sag. A sketch illustrating the power supply to docks is included as Plate 1. If an underground supply is used, the cable must be of a type approved for underground use and should be installed as shown on Plate 3. ("Dock" refers to any separate floating structure requiring electrical service.)

9.3 POWER LINE CLEARANCES. Power lines over inland bodies of water used by sailboats should be installed to meet the following clearance criteria. PLEASE NOTE: Clearances listed in the chart indicate number of feet power lines are to be located above

8.5 A fully charged 2‑A:40‑B:C fire extinguisher should be located on the outside wall of all battery charging rooms.

8.6 Facilities in compliance with 29 CFR, part 1910.151, "Emergency Services and First Aid," for quick drenching of the eyes and body should be provided for emergency use in the work area.

8.7 When charging batteries, battery vent caps should be screwed in tight to avoid electrolyte spray.

8.8 Personal protective equipment and apparel should be available for employees.

Nominal System AC

Voltage - kV

 Minimum Vertical

Clearance in Feet

 0 - 87

 55

88 - 115

 56

116 - 161

 57

162 - 230

 58

 231 - 345

 60

346 - 500

 64

501 - 765

 69

the highest water level of the body of water in question.

NOTE: Sailboat rigging and launching areas should have clearances 5 feet greater than those listed above. Ideally, power lines should be placed underground.

As a general rule where there is not potential for vehicular, boat or trailer contact, power lines should be at least 12 feet above ground. This will ensure no contact is accidentally made.

9.4 A fused disconnect switch should be provided for de‑energizing the supply cable at the meter pole. The supply cable should be terminated in a main circuit breaker on a panelboard at the dock. The panelboard should be designed to accommodate the number of branch circuits furnished on the dock. (See requirement in sub‑paragraph 5 for determination of the 9

number of circuits.) The panelboard should be centrally and conspicuously located on the dock and should be in a rainproof enclosure.

9.5 Receptacles should be rated not less than 20 amperes and should be of the grounding type, mounted at least 3 feet above the floor Twenty ampere, 120 volt receptacles other than those supplying shore power to boaters should be protected by ground‑fault circuitinterrupters. Each receptacle which supplies shore power to boats should be supplied by an individual branch circuit. Also, receptacles supplying shore power should be rated not less than 20 amperes and should be single and of the locking and grounding type. Convenience outlets provided for battery charging and pumping small craft are not considered shore power. Outside receptacles should be weatherproof and installed in corrosion‑resistant boxes having threaded hubs. Other circuits should be designed for the intended use, and individual branch circuits should be provided for all continuous loads except lighting. The dock lighting fixtures should be so constructed and installed that water cannot enter or accumulate in the lampholders or other electrical parts. The fixtures should be "Suitable for Damp (or Wet) Locations" as set out in the National Electrical Code. Each fixture should be mounted on a corrosion‑resistant box equipped with a neoprene gasket and threaded hub. Fixtures should be mounted at least 7 feet above walkways.

9.6 The following items should be grounded by a conductor and run with other circuit conductors:

a.                                   Boxes, cabinets, and all other metallic

enclosures

b.   Metal frames of utilization equipment (drink dispensing machines, minnow vats, gasoline pumps, etc.)

c. Grounding terminals of receptacles (All receptacles should be grounding type )

d.   All metal utilization equipment (drink dispensing machines, minnow vats, gasoline pumps, etc.) that are supplied with electric power should

ml 

Grounding

10.1 Effective grounding of all noncurrent carrying metal parts of the electrical system, and provision of suitable equipment‑grounding facilities at all outlets provided for the connection of portable equipment, including outlets provided for the connection of shore power to vessels afloat, are of utmost importance in marinas, boatyards, boat basins and similar establish

be solidly grounded to prevent electric shock to users

9.7 All dock wiring should be installed in conduit except non‑metallic sheathed cable approved for continuous flexibility and wiring installed in areas that are inaccessible, such as above ceilings and in dry walls. Conduit may be galvanized steel, PVC, or electrical metallic tubing.

9.8 The meter pole location should be such that the meter and pole‑mounted service equipment are installed at least 3 feet above the top of the high water level.

9.9 Minimum wire size should be: a. No. 2 AWG for service conductors. b. No. 8 AWG for feeder conductors. c. No. 12 AWG for branch circuit conductors.

9.10 Special care should be employed in the wiring of gasoline dispensing pumps. In cases where a separate (or separable) gas dock is provided, the wiring for it should comply with the sketch shown as Plate 2. If the pumps are integral with the main dock, each circuit leading to the pumps should be provided with a switch to disconnect simultaneously from the source of supply all conductors of the circuit, including the grounded neutral. The switch should be readily accessible and in view of the pumps.

9.11 ELECTRICAL SIGNS. A special sign, stating the maximum voltage and current (in amperes) available from the shore service connection outlets should be permanently located at the shore end of each pier on which electrical outlets for shore service connections are provided, and on a wall visible to all within the office where arrangements are made for berthing facilities. Each such sign should contain the following additional message in large letters:

"CAUTION"

"CONNECTION SHALL NOT BE MADE TO

ANY SHORE POWER OUTLET WITHOUT

PERMISSION OF THE MANAGEMENT"

ments. This is due to the exposure of electrical systems and equipment to water, damp or wet earth and to other grounded or partially grounded conductive parts and the consequent danger to life and possibility of high energy sparking adjacent to combustible materials.

10.2 A grounding conductor separate from the neu‑

tral conductor of the electrical service should be installed with the service conductors and connected to a suitable grounding electrode on the shore. This grounding conductor should be terminated in the distribution panelboard on the dock to provide positive grounding.

10.3 The method of providing an effective ground to the noncurrent‑carrying metal parts of the electrical system, and for equipment and portable appliances connected thereto, should comply with the requirements of the National Electrical Code.

10.4 In addition to the grounding provided by the conduit system, there should be installed a common grounding conductor of not less than No. 14 AWG

Walkways

11.1 Main walkways should not be less than 4 feet in width. The minimum width between berthing slips should not be less than 3 feet when used as access to boats.

11.2 Walkways should be kept free from mud, ice, snow, grease, or any other material or obstruction that could create a slipping or tripping hazard.

11.3 Walkways should be structurally sound. Flooring or decking should not be less than 1 inch rough, 2 inch by 6 inch S3S, s/4 inch exterior plywood, or other material capable of supporting a minimum design load of 50 pounds per square foot.

11.4 Walkways should be even, free from protruding nails, and have a slip‑free surface. Carpeting should

12 

Handrails

12.1 Handrails should be provided on all stairways, walkways, and all office and service docks that are open to the general public.

12.2 Handrails should be 42 inches in height, with an intermediate rail approximately 22 inches in height.

12.3 Handrails must be capable of withstanding 14

arranged in accordance with the requirements of the National Electrical Code, properly attached to the interior of all metallic boxes, housings and enclosures and properly connected to the grounding facility of the receptacle. Said grounding conductor should terminate at the distribution panel ground.

10.5 The partial or complete burial of a metal enclosure in earth is not accepted as a substitute for the grounding requirements listed above.

10.6 In any slip or berthing space where metal hulls are stored or berthed, an anode of suitable material and capacity connected to the equipment ground conductor of the electrical system should be suspended in the water.

not be used to provide a non‑slip surface.

11.5 Walkways from shore‑to‑dock should have a maximum slope of 3 to 1, should be free from excessive spring, deflection, lateral movement, and adequately supported with flotation.

11.6 Walkways should be above the water level at all times.

11.7 Walkways should have a standard 42 inch high solid handrail with an intermediate rail securely installed on each side.

11.8 Where feasible, walkways from shore‑to‑dock should be constructed to allow access by the handicapped.

loads of 200 pounds applied in any direction at any point with a minimum of deflection. They must be structurally sound, maintained in a state of good repair, and a minimum size of 2 inch by 4 inch S4S, or equivalent strength material. Posts for handrails should be spaced on no more than 8 foot centers. Handrails should be smooth‑surfaced with no protruding

 upright posts.

12.4 Stairways and walkways from shore‑to‑dock should have handrails on each side of the stairway or walkway.

12.5 Office and service docks should have handrails around the outside perimeter of the dock with appro­priate openings for boarding boats. Handrails are required where public exposure warrants them. For example, places on the dock where people tend to con­gregate or where the walkway is so narrow that two

people carrying gear could not pass each other safely should have handrails. Also, they are required where walkways end or make sharp turns which would lead people to walk directly into the water. Handrails are required at the main walkway end of boat storage stalls whenever the dock layout requires shore visitors to pass these openings on their way to other public use facilities.

12.6 Gates and signs should be installed to limit access to boat storage and repair areas to authorized personnel only.

Throwable Life Saving m Devices and First Aid

13.1 At least one throw‑type lifesaving device with 60 feet of 3/e inch diameter rope attached and/or a reach pole should be available on each dock. On docks more than 200 feet in length, one device should be located

Housekeeping

14.1 Maintenance and operating practices should be in accordance with established procedures which will control leakage and prevent accidental escape of flammable or combustible liquids. Spills should be cleaned up promptly.

14.2 Adequate aisles should be maintained for unobstructed movement of personnel and fire protec­tion equipment.

14.3 Combustible waste material and residues in a building or unit operating area should be kept to a minimum, stored in covered metal receptacles and disposed of daily.

every 200 feet along the dock. Rope should be made of polyprophelene or some other floating material.

13.2 A minimum of one 16 unit first aid kit should be available at each marina.

14.4 Ground areas around buildings and unit oper­ating areas should be kept free of weeds, trash, or other unnecessary combustible materials.

14.5 All floors should be covered with a slip‑free surface and kept free of any tripping or slipping haz­ard. Loose or rotten boards should be repaired or replaced.

14.6 The entire marina area should be kept neat and clean with equipment properly stored so it does not pose any type of safety hazard to the public or marina employees.

APPENDIX A

Minimum Design Standards for Floating

1. DESIGN CRITERIA

a. Wood Material ‑ When wood material is used, it should be designed in accordance with Chapter 25 of The Uniform Building Code, latest edition, as applicable. However. all connections should be secured with galvanized sheet metal, steel plates, metal straps, or treated plywood gussets to resist movement that would otherwise tend to dismantle the structural connections. All wood material in the sub‑structure, includ‑ rig the deck, must be pressure treated with a non skin‑irritating preser‑ Wood material in the superstructure should not require preservative treatment, but the exposed exterior Should be painted with nut less than two coats of exterior oil paint.

b.   Steel Material ‑ When steel material is used, it should be designed to comply with Chapter 27 and 28 of the latest edition of the Uniform Building Code, as applicable, depending on the type of steel used. Welded or bolted connections are optional. New metal on the exposed exterior of the super‑structure is desired. Used steel may be adequate if it is in good condition; however, if the used steel is of a dull color, application of paint may be required.

c. Bracing‑ Wood or steel material or a combination thereof: All columns and studwalls should be adequately braced to resist windloads of at least 20 pounds per square foot. Bracing should be designed and constructed to counteract design loads. The structure should have sufficient flexibility whereby wave actions will not damage the structural or roof

  system.

2. DESIGN LOADS (Minimum)

  a. Deck loads (substructure)                                                         50# sq R.

  b. Approach bridges or walkways                                              50# sq ft.

  c. Windloads (substructures and superstructures)‑                                                     20# sq ft,

  d. Roof loads (superstructures)                                                    10# sq R.

To provide far a 2 inch ice load or an equivalent amount of snow (where

applicable).

e.                    Flotation must be provided under all areas of the substructure having 25

  square feet or greater

3. SIDING ON SUPERSTRUCTURE ‑ Siding on the superstructure may

consist of wood, galvanized steel, corrugated or flat; or aluminum. corru

gated or flat.

4. ROOFS (superstructure)

a.                                                                                        Roofs may be gabled or nonsloped.

b.   Wood roof joists or rafters should not be less than 2 inches by 5 inches and spaced not more than 2 feet center‑to.center Consideration should be given to 4 foot spacing where sufficient vertical supports and bracing are provided. Purlins should be not leas than 2 inches by 4 inches and spaced not more than 30 inches center‑to‑center.

c. Wood roofs must consist of 1 inch nominal tongue and groove, shiplap or 4i‑inch plywood sheathing covered with 30 pound asphalt roll roofing or asphalt shingles. (When asphalt shingles are used, the roof slope must be 4 on 12 or steeper)

d. Metal roof joists or rafters should not be less than 144 inch ID standard pipe or structural aluminum tubing, either round, square or rec
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Structures

tangular and spaced not more than 2 feet center‑to‑center. Considers. tion should be given to 4 foot spacing where sufficient vertical supports end bracing are provided. Purling should not be lees than 1 inch ID pipe or structural aluminum tubing and spaced not more thaw 2 feet center‑ Other standard steel or structural aluminum shapes may be adequate if designed for the minimum design loads.

e. Metal roofs should be steel, minimum gauge of 28 or aluminum, minimum thickness of 0.032 inch.

f Roofs should be securely fastened to the superstructure to resist wind uplift.

5. WOOD CONSTRUCTION

a. Floor joists and flotation frames should be not lees than 2 inch by 8 inch and stringers should not exceed 24 inches center‑to‑center.

6. Framing for wood columns should not be less than 4 inches by 4 inches and/or double 2 inches by 4 Inches, spaced not more than 4 feet center‑to‑ or 2 inches by 4 inches, spaced not more than 2 feet center‑tocenter. Subject to the stability of the roof structure, including adequate bracing, the 4 inches 6y 4 inches vertical supports may be spaced up to 8 feet on centers. Columns should iv every case be spaced symmetrically on each side of the walkway equal to their width. Flooring or decking should not be leas then 1 inch rough or 2 inches by 6 inches S45 material and spaced in such a manner to allow for expansion. Concrete or similar types of flooring end decking are allowable. Wood columns will be belted through e 4 inch dimension to 2 inches 6y 8 inches stringers or flotation frames.

6. MET‑4L CONSTRUCTION

s.                        Fluor joists and flotation frames should not be lees then 2 inches 1D

  standard pipe. Other standard structural stool sections are acceptable.

b.   Framing for pipe construction should not be less than 1‑1/4 inch H7 standard pipe or structural aluminum, round, square or rectangular tubing. Studs should not exceed 48 inches center‑to‑center. Other standard steel or structural aluminum sections are acceptable.

7. WALKWAYS

s.                      Walkways should be not less than 3 feet wide and structurally sound.

b. Flotation material should be determined an length of walkway in the water and/or connections on the floating craft and the shore,

c. The method of anchoring the walkway to the floating structure and the shore should allow for adequate water level fluctuations end should not create a tripping hazard.

8. STABILIZED OR UNDERWATER BRACE

a. A stabilized or underwater metal brace is recommended an the front (lake aide) of a boat house between the dock walkways,

b. The size of the metal brace should be determined on the width between the dock walkways.

c. The depth of the metal brace below the water line should be determined on the draft of the floating craft to be stored in the boat house

9. FLOTATION ‑Flotation should be of materials which will not become

waterlogged or sink when punctured.

Recommended Safeguards for the Installation of Underground Tanks

1.   Underground tanks provide a widely accepted method for storage of flammable and combustible liquids. Such storage is frequently under buildings or driveways, permitting other uses of the area above the tanks. In all cases, tanks should be located above the maximum water level elevation.

2. These liquids in underground tanks seldom become involved in fires even when buildings above them burn to the ground. However, whey a tank is buried it is not like an above ground tank, accessible for inspection, maintenance, end painting.

3. The labor of replacing an undergrouvd tank is often much greater than the coat of installation of the angina) tank or the value of the replacement tank. Therefore, securing maximum leak‑free life from a tank is good economics. The entrance of water into a tank, or leakage of product out of a tank or its connected piping, can also cause serious economic loos end possible hazards to adjacent property.

4. Because visual Inspection of underground tanks is impossible, minor leaks may go undetected for some time. particularly if inventory control is inadequate. The small quantities, which might evaporate harmlessly shove

ground, may be protected from evaporation by ground cover. In well drained areas, each liquids usually dissipate harmlessly. However, where a high water table exists, or where the liquid follows natural or newer drains, underground piping or conduits escaping liquid may travel some distance underground.

5. A law flash point flammable liquid may create a hazard if it enters a basement, utility manhole or similar subgrade enclosure where vapors may accumulate and a source of ignition may exist. Fortunately, in occupied premises these vapors usually manifest themselves 6y odor et con‑ below the flammable range.

6. Fire prevention and economics both require high standards of fabrication and installation to extend the life of the tank and to prevent leakage. Therefore, operating methods which will detect leaks promptly should be employed. Reliable methods for locating the source of spillage or leakage should 6e employed end responsibility for each investigation should be established. An effective and safe method should be used for testing each individual tank suspected of leaking.

