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CS-AZ-86
Construction Specification 
CS-AZ-86	Watering Facilities

1	Scope
The work shall consist of furnishing all material, equipment, and labor necessary for the construction of a tank, trough, or other watering facility for use by livestock and/or wildlife in accordance with the methods and procedures prescribed in this specification and as shown in the approved drawings. 

2	General
The cooperator, operator, contractor, or other persons will conduct all work and operations in accordance with proper safety codes for the type of construction being performed with due regards to the safety of all persons and property.  

All Storage tanks with a covered top shall have an 18 inch diameter manhole installed in the roof and shall be provided with both a drain and an overflow pipe.

3	Materials
Where applicable, the manufacturer or supplier of construction materials shall furnish appropriate documents certifying that the materials meet the requirements as specified in this section.

3.1 Concrete - Concrete and Steel (rebar) shall conform to the requirements of Material Specification MS-AZ-530, Concrete, and MS-AZ-539, Steel Reinforcement, respectively.  The final strength of the concrete mix shall be a minimum of 3,000 psi. 

The concrete mix design shall be submitted to the NRCS technical representative two weeks prior to construction for review and approval.  When precast units are used, the producer shall obtain from the product manufacturer, a certificate of compliance with this specification, and document this certificate in the project folder before As-Built documents are accepted by NRCS.

3.2 Steel Rim tank/trough with Concrete Floor – Steel can be black, galvanized or corrugated sheet meeting ASTM A36. Galvanizing shall meet ASTM A123.

Minimum thickness for steel used as steel rim in drinker type structures or steel storage tanks less than 4 feet in height.
	Diameter
	Black Sheet (gauge)
	Galvanized Sheet (gauge)
	Corrugated Sheet (gauge)

	Under 30 ft.
	12
	12
	12

	30 ft. to 40 ft.
	10
	12
	12



Minimum thickness for steel used as steel storage tanks (4 – 8 feet in height)
	Diameter
	Black Sheet (gauge)
	Galvanized Sheet (gauge)
	Corrugated Sheet (gauge)

	Under 30 ft.
	10
	12
	12

	30 ft. to 40 ft.
	3/16 inch
	10
	10



For an assumed slab thickness of 6-inches (does not include foundation areas under steel rim), the following requirements shall be met:
	Diameter (feet)
	Approximate Floor Area Range (square feet)
	Minimum steel reinforcement

	Under 20
	0 - 320
	No. 4 on 10 ½” centers

	20-30
	320-710
	No. 4 on 8” centers

	30.1-40
	710-1260
	No. 4 on 6 ½” centers



3.3 Fiberglass tank/trough – The resins used may be orthophthalic or isopthalic polyester or other approved resins. Glass content shall be 30 percent by weight. Resin content shall be 70 percent by weight. Sufficient pigment shall be used in the resin to inhibit deterioration by ultraviolet rays. 

The fiberglass reinforcing material shall be a commercial-grade glass fiber meeting the requirements of ASTM D3299, ASTM D4097 or AWWA D120. All surfaces shall be free of cracks, crazes, dry spots, air bubbles, pinholes, pimples, and de-lamination. The exterior surface shall be smooth with no exposed fibers. Tanks and troughs may be made by the filament wound or the contact molded (hand lay-up or spray gun) methods. The spray gun or pneumatically applied method shall be used for all reconstructed tank applications. 

The minimum wall thickness of fiberglass troughs and tanks and shall be as shown below.
	Height (feet)
	Diameter (feet)
	Thickness (inch)

	H ≤ 6
	20 or less
	¼

	6.1 ≤ H ≤ 11.9
	20 or less
	5/16

	12 ≤ H ≤ 16
	20 or less
	3/8



Fiberglass tanks and troughs shall be certified by the manufacturer as meeting the requirements of this specification. Used fiberglass tanks are accepted only as a non-pay item unless a variance is granted by the State Conservation Engineer.

3.4 Free-standing galvanized steel tank/trough – Free-standing tank/trough shall be constructed of galvanized or sheet metal steel that meets ASTM A36 for material quality and ASTM A123 for galvanized coating with additional protective coatings as recommended by the manufacturer. The coating should be safe for use in storage structures for potable water.  
Minimum wall thickness requirements for galvanized steel tanks/ troughs (less than 4 feet in height):
	Diameter (feet)
	Galvanized Sheet (gauge)
	Corrugated Galvanized Sheet (gauge)

	Under 8
	20
	20

	8 to 30
	12
	12

	30.1 to 40
	12
	12


Minimum wall thickness requirements for galvanized steel tanks/troughs (4 to 8 feet):
	Diameter (feet)
	Galvanized Sheet (gauge)
	Corrugated Galvanized Sheet (gauge)

	Under 30
	12
	12

	30.1 to 40
	10
	10


Prefabricated drinking troughs must have good quality joints, flat bottoms and the rims must be reinforced or rolled. Their bottoms shall be asphalt or epoxy coated where they come in contact with the ground.
Joints on storage tanks may be bolted, riveted, or butt-welded, or the ends of the steel may be lapped at least 2 in. and welded with a fillet weld on both sides.
3.5 Free-standing polyethylene (PE) tank/trough – The material used shall be 100% virgin (no recycled materials) polyethylene intended for rotational molding. Upright polyethylene tanks, shall conform in general to ASTM D1998. All tanks shall contain an adequate level of ultraviolet stabilizer compounded in the polyethylene. 
Note: ASTM D1998 contains some tests that are not practical for manufacturers to perform and comply with. In such cases, State Conservation Engineer shall review the manufacturer’s product specifications  and make a determination to accept or not to accept.
Tank wall thickness shall be a minimum of 3/16 inch. The tank shall be new from the supplier or manufacturer and certified by the manufacturer as meeting this specification and providing the minimum service life for the practice.
3.6 Used heavy equipment tire troughs – Used heavy equipment (rubber) tires shall be free from holes that would allow water to leak. Tires shall be cleaned of any stop-leak materials that may have been used.
3.7 Used Steel (gasoline) tanks – Minimum thickness requirements for used or new steel tanks are as follows.
	Tank Size (gallon)
	Steel Thickness (inch)

	0 – 4,000
	1/8

	4,001 –10,000
	3/16

	10,001 – 25,000
	1/4


The supplier/manufacturer shall certify that the used gasoline tank meet the requirements of this specification and drawings.
3.8 Wire rope – Wire rope shall meet or exceed federal specification RR-W-410 and shall meet the following minimum requirements for 7x19 galvanized steel or stainless steel wire rope:
	Diameter (inches)
	Approximate Weight per foot (pounds)
	Galvanized
	Stainless Steel

	
	
	Breaking Strength (pounds)
	Rated Load
(pounds)
	Breaking Strength (pounds)
	Rated Load
(pounds)

	1/8
	0.029
	2,000
	400
	1,760
	350

	3/16
	0.065
	4,200
	840
	3,700
	740

	¼
	0.110
	7,000
	1,400
	6,400
	1,280

	5/16
	0.173
	9,800
	1,960
	9,000
	1,800

	3/8
	0.243
	14,400
	2,880
	12,000
	2,400


[bookmark: _GoBack]3.9 Appurtenances and connections - All above ground inlet and outlet pipes that are exposed to livestock, freezing or other traffic shall be properly protected from these elements. Above ground HDPE pipes and appurtenances shall also have adequate UV protection from exposure to sunlight.
In areas of known water quality concerns, copper pipe may be used in lieu of galvanized steel pipe. Copper pipe shall be drawn or “hard” temper, type K or L, and meet ASTM B88.
HDPE pipe may be used for overflow pipe provided the pipe is securely fastened to the watering facility and the pipe meets the material requirements as outlined in Material Specification MS-AZ-547, Plastic Pipe.
All fittings, such as couplers, reducers, bends, tees, risers, valves and appurtenances shall be made of material(s) that are recommended for use with the pipe. 

4	Site preparation and location
Site preparation shall be in accordance with the following Construction Specifications: CS-AZ-02, Clearing and grubbing; CS-AZ-03, Structure Removal; CS-AZ-05, Pollution Control; and CS-AZ-11, Removal of Water.

Site selected for the installation of all watering facilities shall have level ground as much as possible. If not naturally level, the site shall be leveled to the grades as shown on the approved drawings. Waste materials consisting of trees, brush, discarded lumber, etc., shall be burned, buried, or removed from the site as governmental regulations apply.  

5	Construction
5.1 Reinforced Concrete tank or trough – Reinforced concrete tanks and troughs shall be constructed according to the approved plans. Commercially produced precast troughs, tanks or components shall be installed/assembled per manufacturer’s recommendations. The producer shall provide manufacturer’s product specifications, product data sheets and compliance certificates etc. for review by NRCS before the As-Built documents are accepted.
5.2 Steel Rim Tank/Trough with Concrete Floor – Concrete floor/foundation shall be prepared in accordance with Construction Specifications CS-AZ-32, Structure Concrete, and CS-AZ-34, Steel Reinforcement.

Steel for walls shall be embedded a minimum of 4 inches into the concrete base and shall be the same temperature as the concrete before it is embedded into the concrete. 
Joints in steel walls may be bolted, riveted, butt-welded, or lap welded with a fillet weld on both sides. For field fabricated tanks, bolted or riveted joints shall be lapped at least 2 inches in both directions. Holes for steel plate shall be drilled or punched for 3/8 inch bolts or rivets spaced at 1 ½ inch centers, or for ½ inch bolts or rivets with a maximum spacing of 2 inches on center. 
Welded joints shall be continuous welds performed in accordance with good welding practices. All welds, bolts, rivets and joints shall be coated with a National Sanitary Foundation (NSF) approved urethane polymer to inhibit water contact.
Prior to the placement of concrete, the bottom 8 inches of the steel wall shall be coated with two coats of asphalt primer or Coal Tar-Epoxy Paint in accordance with Construction Specification CS-AZ-82, Painting Metalwork. The assembled steel rim shall be leveled and held at the design elevation with chairs or other method approved by the NRCS technical representative. Concrete footing under the steel wall shall be minimum 12 inches thick and 24 inches wide. Reinforcing steel requirements shall be as shown on the drawings.

5.3 Fiberglass Tank/Trough – Any fiberglass tank greater than 20-feet in diameter and 16 feet in height requires a special review and approval by a licensed professional engineer. 

Used steel tanks, prior to reconstructing with fiberglass, shall be thoroughly sandblasted to remove all loose rust, concrete, paint, tar, or other foreign material. All joints, seams, corners, and pipe fittings shall be reinforced with adequate fiberglass impregnated polyester resins. The top edge of open tanks or troughs shall be reinforced with a steel flange or other acceptable reinforcement. On reconstructed tanks, the fiberglass coating shall roll over the top edge of the existing tank at least 4 inches. 

Storage tanks that come in bolt-together sections will be assembled, clamped together and drilled for 3/8 inch bolts on two inch centers using the manufacturer’s gaskets. The seams will then be reinforced with fiberglass from the inside according to the manufacturer’s recommendations.

Covered fiberglass storage tanks should be painted with a good quality, opaque, Jelco paint to minimize the growth of algae on the interior of the tanks walls and to help prevent deterioration due to ultraviolet radiation.

5.4 Free-standing galvanized steel tank/trough – Galvanized steel tanks are freestanding water tanks. The main watering structures are primarily pre-fabricated units transported to the construction site and installed on an approved foundation.

5.5 Free-standing Polyethylene (PE) tank/trough – Polyethylene tanks are freestanding upright water tanks with covers. Troughs have open top.  The main watering structures are primarily pre-fabricated units transported to the construction site and installed on an approved foundation.

Partial burial of a PE tank as a substitute for anchoring requirement shall not be permitted. PE tanks specifically manufactured for underground applications may be allowed provided they are installed (buried) per manufacturer recommendations.

5.6 Used heavy equipment tire troughs – These are trough or drinker type watering structures constructed with used heavy equipment tires embedded into a concrete base.

The top sidewall and bead shall be cut away from the tire such that there shall be no more than 12 inches and no less than 3 inches of top sidewall around the outside edge of the trough. This shall be cut away from the tire and most easily accomplished using a very sharp, stiff knife and cutting with the application of running water.

The tire shall be attached permanently on its bottom side wall to a six inch thick concrete base containing a 6”x 6” mesh of 10 gage wire in the middle as reinforcement. There shall be a minimum overlap of 9 inches between the concrete base and the bottom sidewall of the tire. It is recommended that any discontinuity or open joints between the bottom wall of the tire and the concrete base be filled with mastic asphalt. The area immediately surrounding the trough shall be smoothed and graded to permit free drainage of surface water.

Tires may be partially buried to allow animals to drink with ease. 

5.7 Used Steel (Gasoline) Tanks – All used steel (gasoline) tanks shall be cleaned thoroughly on the inside by using a high pressure washing system, including application (following manufacturer recommendations) of detergent or muriatic acid (or approved equivalent).  The cooperator, contractor or supplier shall provide sufficient documentation regarding the method(s), materials and additives used.  

After cleaning, it is recommended that the inside of the tank is coated with an epoxy, coal tar or other approved coating to seal any unseen micro cracks, resist rust and any remaining residual petroleum products.  

Used gasoline storage tanks are generally laid horizontally on a flat surface. It is recommended that a person working with used gasoline tanks wear appropriate personal protective equipment because cutting and welding of used gasoline tanks may pose health and safety hazard to worker.
5.8 Anchors - To prevent movement by livestock and/or wind when empty all freestanding tanks and troughs shall be anchored as shown in the approved construction drawings. Alternately, any one of the following anchoring methods may be used if approved by NRCS technical representative. 
1. Concrete, water or “other” ballast materials, placed inside the tank Water may be used as ballast, provided a stability analysis to support the selected depth of water is included with the design documents. When water is used as a ballast material, The Arizona Anchoring Analysis Worksheet may be used to calculate the height of water “hw” needed to “ballast” the facility. Additionally, to assure that the minimum water depth for stability is not inadvertently withdrawn below the required level, the water supply outlet pipe will be either (i) fitted through the sidewall of the water storage facility at the distance “hw” above the inside bottom of the facility, or (ii) made as a standpipe through the bottom or side of with the height of the standpipe within the facility being the distance “hw” above the inside floor. If option (ii) is selected, the stand pipe shall be fitted into the facility and its “as-built” construction verified and documented by the NRCS technical representative before the tank is installed at its final position and filled with water. A valve may be placed at the bottom of the water storage facility for cleanout and maintenance, but the supply outlet will not be connected to the cleanout system. 
2. Three or more equally spaced posts (steel or wood) anchored in concrete or buried at least 30 inches into soil, with the tops extending above ground to at least two third the height but not above the rim of the facility;
3. Three or more equally spaced, new galvanized steel guy wires or cables, with a minimum of 3 galvanized cable clips on each end or splice, secured to the facility with eye-bolts, welded connections or grooves and anchored by concrete blocks,  steel plates, railroad ties or earth anchors (manufacturer literature shall be provided in project file if this method is used).
5.9 Wildlife Escape Ramps - Escape ramps shall be installed in all open top tanks and troughs. The design shall be in accordance with NRCS Technical Note, TN AZ-9-2 Biology “Watering Facility Escape Ramp Design”. 

5.10 Open tank covers - If floating foam rubber covers are used in open tanks to control evaporation, they shall be made of low-density, closed cell (EPDM) synthetic rubber with a minimum thickness of 3/16 inch for tank diameters up to 36 feet. Half (½) inch diameter holes shall be cut through the cover on 4 foot centers to allow water to drain through the cover and air to escape from below. The cover shall have a 1 inch thick rubber ring attached around the edge of the sheet to prevent wind related buoyancy problems. Guy wires shall be tied across the top of the tank to keep floating covers contained when the tank is at or near maximum storage capacity. Number and configuration of guy wires shall be as shown on the drawing.

6	Workmanship
The completed job shall be workmanlike and present a good appearance. The ground shall be spread and graded to blend with the surrounding surface and the work may include removing, burying, or spreading loose rock.  

7 	Certification and Warranty
The acceptability of construction shall be determined by inspections to check adherence and compliance with all the provisions of this specification and with respect to the drawings, the appurtenances, and the minimum installation requirements. 

The contractor (or cooperator as appropriate) shall certify that their work and installation conforms to the requirements of this specification and construction documents. The Contractor shall also furnish a written guarantee that protects the owner against defective workmanship and materials for not less than one (1) year. 

8	Items of work and construction details


 Conservation practice standards are reviewed periodically, and updated if needed.  To obtain the current version of this standard, contact the Natural Resources Conservation Service.
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