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CODE NO. 614A
1. scope

The work shall consist of all preparation, excavation, backfill, furnishing and installing materials as required to construct concrete and steel rim troughs or tanks.

2. general requirements

The site selected for a watering facility should minimize the risk of accelerated erosion due to livestock trailing or concentration. The site should also minimize the risk of negative impacts to nearby riparian areas.

 Watering facilities shall be designed to have a total storage capacity sufficient to store at least a seven-day supply for motor or engine driven pumps, or a fourteen day supply for windmill driven pumps. Recharge time shall be considered in sizing a trough to satisfy watering needs.

Clear all trees, brush and rubbish from the foundation and tank area. Level and compact the area under the tank before any steel and concrete is placed. If the tank is to be constructed on a relatively impermeable soil, place six inches of sand, gravel or other porous material on the foundation before the steel and concrete is placed. The area immediately surrounding the tank or trough shall be smoothed and graded to permit free drainage of surface water.

All construction shall be performed in a workman-like manner and the job site shall have a neat appearance when finished.

Arizona Standard Drawings Concrete and Steel Rim Tanks and Troughs include the following drawings: 76021AZ, Tank and Trough; 76025AZ, Steel Rim Storage Tank; and 77017AZ, Corrugated Steel Tank. These standard drawings may be used with this practice specification as design documentation for installation of this practice.
Pre-Approved tanks that are referenced as standard design/drawings for Arizona can be used for installation of this practice, where available. Site specific conditions regarding geotechnical, anchorage for wind loading and/or other considerations shall be addressed and incorporated on the plans and specifications. Construction inspection and acceptance shall be based on the installation of the tank, as meeting standard design requirements and any site specific specifications.  Documentation of tank acceptance will include the certification of the owner or contractor, as installation meeting standard design and specifications, and be provided on the standard design drawings. In addition, NRCS acknowledgement of practice compliance and completion for payment shall be provided, as contained in the Approval Authority and Certification form of this practice.  The documentation for completion and certification of tank installation shall be filed in cooperators project file for reference.
A.
Materials

Material certification for the components of this watering facility system shall be provided by the contractor to the Engineer for the documentation of the materials, as meeting requirements, as specified in this section.

(1)
Concrete 

· Cement – The cement shall be Portland Cement, Type II, IIA, or V. If Type II or V is used, an air-entraining agent (ASTM-C-260) shall be added to the mixing water in the amount needed to produce an air content of from four to seven percent in the concrete mixture.

· Water – Use clean water free from acids, alkali or vegetal matter. 

· Aggregate – Use well-graded aggregates of clean, hard, durable, uncoated particles free from clay, silt, loam, caliche, organic matter or other harmful substances.  The maximum size of coarse aggregates shall not be larger than 1 ½ inches.  Fine aggregates shall grade within the limits specified in Table II (Grading Requirements for Coarse Aggregates) of ASTM-C-33.

· Proportioning and mixing – All concrete shall be proportioned, mixed, placed and cured as required to produce a 28-day strength of at least 3000 pounds per square inch. Concrete made with suitable water and aggregates and containing a minimum of six (96lb.) sacks of the specified cement per cubic yard will be accepted as meeting the strength requirement.  

· Reinforcing steel – Use reinforcing steel that is free from kinks, scale, rust, oil or coating of any kind. The reinforcing steel shall be placed to the design lines. All splices shall be lapped at least 30 times the diameter of the steel rods and tied in place with steel tie wire. Reinforcing mesh shall be lapped at least six inches. All bends shall be made without the application of heat. 

· Placing concrete – Moisten the earth under the tank just prior to placing the concrete. If the steel rim is hot cool it with water to the temperature of the concrete. The concrete foundation must be at least 12 inches deep by 18 inches wide and the floor must be at least 6 inches thick. The entire floor and foundation shall be poured as one unit. 

(2)
Steel walls  

· As a minimum, steel walls shall be of a gauge or thickness as follows for;

·  Up to 4 ft. height; Table 1
· 4 to 8 ft. height; Table 2

Table 1: Steel Wall Thickness for Tanks heights < 4 feet
	Diameter 


	Black sheet
	Galv.
Sheet
	Corr. sheet



	Under 12 ft.
	12 ga.
	14 ga.
	16 ga

	12 ft. to 30 ft.
	12 ga. 
	14 ga.
	16 ga.

	30 ft. to 40 ft.
	10 ga.
	12 ga.
	14 ga.

	Over 40 ft.
	3/16 in.
	10 ga.
	12 ga.


Table 2: Steel Wall Thickness for Tanks heights: 4 - 8 feet
	Diameter 


	Black sheet
	Galv.
sheet
	Corr. sheet



	Under 12 ft.
	10 ga.
	12 ga.
	12 ga

	12 ft. to 30 ft.
	10 ga. 
	12 ga.
	12 ga.

	30 ft. to 40 ft.
	3/16 in
	10 ga.
	10 ga.

	Over 40 ft.
	3/8 in.
	3/16 in.
	3/16 in.


· Tanks built over 8 ft. in height shall be individually designed and approved by an engineer.

· Steel walls shall be embedded a minimum of 4 inches into the concrete footing. 

· Joints may be bolted, riveted, butt-welded, or the ends of the steel may be lapped and welded with a fillet weld on both sides.

· For field fabricated tanks, bolted or riveted joints shall be lapped at least 2 inches. 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 centers.

· All welded joints shall be continuous welds performed in accordance with good welding procedures.

· Prior to the placement of concrete, the bottom 8 inches of the steel wall may be painted with asphalt. The assembled steel rim shall be leveled and held at the design elevation with rocks or small concrete blocks.

(3)
Reinforcing steel

Reinforcing steel shall be placed in the middle of the poured concrete as follows on Table 3;
Table 3: Tank Slab/Floor Steel Reinforcement requirements 

	Diameter (ft)
	Floor Area (sq ft)
	Minimum steel reinforcement

	Under 12.
	120
	6” X 6”, 10 ga. Mesh

	12 – 20
	315
	No. 2 rebar on 12” centers.

	20-30
	315-706
	No. 3 rebar on 12” centers

	30-40
	706-1256
	No. 4 rebar on 12” centers

	Over 40
	1256
	No. 4 rebar at 9” centers


(4)
Pipe and appurtenances

All pipe for inlets, outlets and overflow shall be new galvanized steel pipe of adequate size to deliver the needed quantity of water. Valves shall be brass and of the correct size.

B.
Special Measures

Fixed steel or floating foam rubber covers can be used in open storage tanks to control evaporation. Galvanized steel roofing can be used on either a wooden or a steel frame to cover an open tank. Floating covers shall be made of low-density, closed cell (EPDM) synthetic rubber a minimum of 3/16 in. thickness for tank diameters up to 36 feet. Holes ½ in. diameter shall be cut through the cover on 4 ft. centers to allow water to drain through the cover and air to escape from below. It shall have a rubber, 1 in. thick ring attached around the edge of the sheet to prevent wind problems. Guy wires shall be tied across the top of the tank to keep floating covers from blowing out of the tank when nearly full of water. 

Escape ramps shall be installed in all open top tanks and in all troughs to allow birds and small animals an exit from the facility. Large birds, especially hawks and owls, are frequent victims in open storage tanks. Ramps shall be designed to allow escape from any designed level of water draw down. The ramp should angle into the water along the side of the tank’s walls to allow wildlife swimming around the edge to contact the ramp and escape. 

C.
Construction Operations

Installation shall be done in such a manner that erosion and air and water pollution are minimized and held within legal limits.  The owner, 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.  The completed job shall be workmanlike and present a good appearance.

The job site shall have a neat appearance after completion.  The ground shall be spread and graded to blend with the surrounding surface and which may include removing, burying, or spreading loose rock.  

Waste materials consisting of trees, brush, discarded lumber, etc., shall be burned, buried, or removed from the site as governmental regulations apply.  

Chemicals pollutants such as oil, transmission fluid, lubricant, and grease spills shall be cleaned up, disposed of, and removed from the site in accordance to Federal, State, and Local Governmental regulations.  The contractor shall be responsible for preventing his operation from contamination open and ground water sources.   

D.
Basis of Acceptance

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

The installing contractor shall certify that his work and installation conforms to the requirements of this specification.  The Contractor shall furnish a written guarantee that protects the owner against defective workmanship and materials for not less than one (1) year. Certification documentation shall include the measurement of each structure completed, quantities of materials used and adherence to job specifications.
3. Special Requirements

Installation shall be in accordance with the following drawings, specifications and special requirements.  NO CHANGES ARE TO BE MADE IN THE DRAWINGS OR SPECIFICATIONS WITHOUT PRIOR APPROVAL OF NRCS.

Other Requirements

     
4. Required Attachments

 FORMCHECKBOX 
  Construction Drawings to include at a minimum the following requirements: project location map; layout of watering facility; section views and details of concrete pad and footing, plumbing, anchorage and tank cover, where appropriate.
 FORMCHECKBOX 
  Job Approval Authority Certification.
 FORMCHECKBOX 
  O&M Plan

5. Other Attachments 

 FORMCHECKBOX 
  Associated Practice Specifications
     
 FORMCHECKBOX 
  Water Quality Considerations
 FORMCHECKBOX 
  Other      
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