
July 7, 2010 

 

Caution Advisory for Application of “Guidelines for Dairy Nutrient Water Backflow 

Protection”  dated September 2003 by Eric Swenson, P.E.: 

 

These guidelines describe approaches and design features of backflow protection devices 

for use at dairies and their associated irrigated acreage for the protection of surface and 

deep well irrigation waters.  These guidelines should not be applied to wells or surface 

water that are utilized for domestic uses.   

 

These guidelines are acceptable for use within Merced County where the Merced County 

Division of Environmental Health (MCDEH) has sole jurisdiction.  In areas where other 

agencies such as the Regional Water Quality Control Board (RWQCB) and Irrigation 

Districts (such as CCID, TID, and MID) have jurisdiction over associated surface waters, 

then written concurrence with the proposed use of constructed backflow protection 

devices should also be obtained. 

 

In all cases, the operator and/or owner of these backflow protection facilities, should have 

the facilities designed by a licensed professional who can select designs and size design 

features to provide for proper operation.  All of the backflow devices described in these 

guidelines require some level of routine verification of correct operation and in most 

cases some routine on-going periodic maintenance. 

 

It is my desire that these guidelines will result in improved protection of California’s 

water resources. 

 

Eric Swenson, P.E. 

C68836, M23279 

Civil and Mechanical Engineer 
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Guidelines for Dairy Nutrient Water Backflow Protection  

 
Eric Swenson, P.E. 

September 2003 

 

These guidelines are intended to assist dairy operators in selecting a method of backflow 

protection to prevent dairy nutrient water from contaminating surface or ground water 

resources.   Measures to prevent the offsite discharge of dairy nutrient water must be 

undertaken in order that these nutrients and salts will not co-mingle with surface or 

ground waters of the State of California.  Such offsite discharges are a violation of State 

Law and in some cases a violation of local ordinances. The methods outlined do not all 

provide a uniform level of backflow protection.  In some locations, local jurisdictions 

may have stricter requirements that may have to be complied with. 

 

1.  Air Gap Backflow Protection: 

The simplest and most effective method of backflow protection is to install a fixed air 

gap between the water supply and the water source containing nutrient water.  Figure 1 

attached indicates the general installation of such a protection system with a pumped 

water source.  The size of the air gap required can be estimated by calculating the 

maximum overflow depth of water over the top of the stand when the maximum 

estimated reverse flow of nutrient containing water would flow up the stand.  This flow 

of nutrient containing water may be the sum of the nutrient water flow and other sources 

of dilution fresh water that may be present in this pipeline.  A full understanding of 

irrigation system operation is often needed to assess what this flowrate could be.  Careful 

measurement of well production rates, nutrient water pump output, and surface water 

sources may be needed to accurately assess this flowrate.    Once a maximum nutrient 

water flowrate is established, then the supplied weir equation can be used to estimate 

liquid depth over the top of the stand.  An additional minimum vertical separation 

distance of 6 inches is recommended to insure a gap is maintained.  A portion of the drop 

pipe may be closer than the calculated separation gap to keep spray and wind drift 

problems to a minimum, but should be kept to a maximum of 180 degrees of the pipe 

circumference. 

 

2.  Weir Overflow Backflow Protection: 

Surface water supplies that have at least 6 to 12 inches of head beyond that required for 

Field Irrigation may be protected by a weir overflow system as indicated in Figure 2.   

The various elevations of the overflow weirs required can be estimated by calculating the 

maximum overflow depth of water over the top of the most downstream section of 

concrete box structure when the maximum estimated reverse flow of nutrient containing 

water would flow into the box.  This flow of nutrient containing water may be the sum of 

the nutrient water flow and other sources of dilution fresh water that may be present in 

the pipeline.  A full understanding of irrigation system operation is often needed to assess 

what this flowrate could be.  Careful measurement of well production rates, nutrient 

water pump output, and surface water sources may be needed to accurately assess this 

flowrate.    Once a maximum nutrient water flowrate is established, then the supplied 

weir equation can be used to estimate liquid depth over the top of the downstream box 
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section.  An additional minimum vertical separation distance of 4 inches is recommended 

to establish the upstream weir elevation.  A careful calculation of the required width of 

the primary weir should be made to insure that excessive head loss is not generated by 

this weir.  A cover should also be installed over the open box to prevent entry of 

unauthorized personnel. 

 

 

3. TideFlex ™ Backflow Protection: 

Red Valve Tide Flex ™ check valves provide an effective means of providing backflow 

protection for low head water supplies.  Figure 3 depicts a typical Tide Flex ™ 

installation.  The primary design concern with this installation is establishing the 

maximum irrigation flow rate of surface water and calculating the head (pressure) loss 

through the Tide Flex ™ valve and insuring that adequate upstream head is available.  

These valves should be located where they can be visually inspected to check for proper 

operation.  An upstream trash rack must also be installed to prevent oversize debris from 

preventing the valve from operating properly. 

 

4. Chemigation Check Valve Backflow Protection: 

Double Chemigation Check Valves have proven to be an effective means of providing 

backflow protection to pumped fresh water sources.  Figure 4 depicts a typical double 

chemigation check valve installation.  These valves are equipped with automatic 

air/vacuum vents and automatic drain valves.  Efforts must be made to protect these 

check valves from oversize debris.  A screen with maximum 2 inch spacing should be 

employed if pumped surface water is used.  If the downstream check valve does not fully 

seat then contaminated water may continuously flow out of the drain valve.  For this 

reason the drain valves should be piped away from a sensitive receptor such as a surface 

water body or a well head.  The check valves should be constructed of a material that will 

not corrode in surface or nutrient water.  Periodic replacement of gaskets and springs may 

be required to maintain proper operation of these check valves. 

 

5. Double Swing Check Backflow Protection: 

Many surface water supplies have such low supply heads available that none of the above 

listed methods will provide adequate irrigation water supply and effective backflow 

protection.  Swing check valves have been used for surface water backflow protection 

with some success.  Problems are sometimes encountered with these check valves with 

debris blocking full closure of the valves.  To overcome these problems the design shown 

in Figure 5 incorporates a number of design features:  2 swing check valves laterally 

offset, a 12 inches deep sump between the primary and secondary swing check to hold 

debris, and an upstream trash rack to prevent oversize material from entering the supply 

pipe.  Head loss through the 2 swing checks and the offset box should be calculated prior 

to installation to insure adequate sizing of components has been made.  A cover should 

also be installed over the open box to prevent entry of unauthorized personnel. 

 

6. Engineered Backflow Protection: 

With the wide range of configurations of dairy nutrient water and fresh dilution water 

supply found in the field, there will be situations where none of the above described 
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backflow protection schemes will provide reasonable protection.  Alternative methods 

will at times have to be employed.  These alternative backflow protection systems will 

have to be designed by licensed agricultural, civil, or mechanical engineers with 

experience with the proposed installation designs.  The proposed designs will then have 

to be submitted to the appropriate regulatory agency(ies) for final approval. 

 

 

 

General Note:  Specific brand or trade names indicated above do not reflect endorsement 

for any particular product or manufacturer.  Similar devices with equivalent functions 

from other manufacturer’s would also be acceptable. 
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