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In May 2007, the Central Valley Regional Water Quality Control Board (the “Regional
Board”) adopted Waste Discharge Requirements General Order No. R5-2007-0035
for Existing Milk Cow Dairies (the “General Order”), which includes requirements
for manure management practices. (See Order No. R5-2007-0035, Waste Discharge
Requirements for General Order for Existing Milk Cow Dairies, May 3, 2007; http://
www.waterboards.ca.gov/centralvalley/adopted_orders/GeneralOrders/R5-2007-0035.
pdf.) One of the first items for producers to complete is a preliminary dairy facility
assessment (PDFA), which is due December 31, 2007.

Preli minary Dairy Facility A ssessm ent
In the past, producers and regulators alike have relied on rules of thumb to determine whether there is sufficient land at a given dairy to use nutrients excreted by
cows. These “cows per acre” rules of thumb were developed in the early 1970s based
on estimates of nitrogen excreted by animals and estimates of nitrogen taken up by
crops. Adjustments were made if large quantities of manure were removed from the
facility and associated farmland.
Cows produce much more milk today than they did in the 1970s. This requires
more nutrient intake (a higher quality and quantity of feed) and results in more
nutrients excreted in manure. It also means that the old rules of thumb are no longer
appropriate.
The objective of the PDFA required by the General Order is to make a preliminary evaluation of both the nutrient balance and the wastewater storage
capacity of each dairy. The electronic PDFA tool (see http://www.co.merced.ca.us/
EnvironmentalHealthWM) considers the major sources of nutrients potentially present for land application (animal manure, bedding, purchased fertilizers, and an
assumed atmospheric deposition of nitrogen) and nutrient use (manure exports and
crop use). The PDFA does not include nutrient inputs from the milking parlor, cow
cooling, or irrigation water sources, since farm-specific data may not be available at
this time. Nutrients in animals purchased or sold are also not calculated. The PDFA
does not account for nutrients lost to the environment through leaching.
The PDFA is a valuable tool for providing a broad-brush analysis of the nutrient
balance at a dairy. Evaluation of nitrogen (N) and phosphorus (P) balances should
identify the relative degree of changes needed to achieve nutrient balance at a dairy.
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What val u es do I want to re view ?
Nitrogen and phosphorus are the two most important nutrients to review initially. As
calculated in the PDFA,
whole farm nitrogen balance =
(N stored + N imported + atmospheric N - N exported) ÷ total N removed by crops

where N stored is calculated as N excreted minus atmospheric losses of N (assumed to
be 30%). An example of potential results from four dairies is shown in figure 1.
If the whole farm nitrogen balance is greater than 1.65, a review must be made of
nitrogen inputs and outputs at the facility to identify how to reduce inputs, increase
outputs, or both. The greater the balance ratio, the more urgent the need to make
major improvements. The operator must also create a “Proposed Interim Facility
Modifications as Necessary to Balance Nitrogen” and submit it to the Central Valley
Regional Water Quality Control Board with the first annual report, due July 1, 2008.
Documentation that these modifications have been completed is required to be submitted by July 1, 2009.
Similarly,
phosphorus balance = (P stored [i.e., excreted] + P imported - P exported) ÷ total P removed by the crop

PDFA Ratio

20
15
10
5
0

1

2

3
Dairy

Figure 1. Preliminary dairy facility
assessment results for four dairies.
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If the phosphorus balance is positive (> 1), a review of phosphorus inputs and outputs should be made to identify practices that
can be modified to improve the balance. There is no current regulatory requirement for submission of documentation to improve
phosphorus balance.
The method used to estimate nitrogen and phosphorus excretion is assumed to be within 20 percent of actual excretion values.
Estimated nitrogen excreted will be an underestimate of actual
nitrogen excreted when animals are fed higher concentrations of
crude protein. If this is the case, the actual whole farm nitrogen balance ratio will be greater than the calculated ratio. In the PDFA, the
contributions of nitrogen and phosphorus in fresh water and irrigation water supply sources are not considered. These will be considered in the annual dairy facility assessments beginning in July 2008,
when farm-specific data are available.

Ho w d o I imp rove my ratios?
The PDFA calculation does not consider all nutrient sources. If balance ratios are relatively close to the upper acceptable limit for nitrogen (1.65), an operator may want
to consider whether additional nitrogen inputs from fresh water and irrigation water
sources are likely to significantly change the whole farm nitrogen balance. When the
balance exceeds 1.65, major modifications at the facility must be made to improve
nitrogen management. The greater the balance ratio (over 1.65), the more extensive the
necessary modifications must be. In many cases, a combination of several modifications
may be the most effective way to achieve whole farm balance.
There are two basic methods to modify nutrient balances:
• Reduce inputs: Reduce the amount of nutrients generated .
• Increase outputs: Increase the amount of nutrients harvested or used from crops.
These two practices are discussed below. Advanced treatment technologies for
manure solids or process wastewater are not discussed in this publication. Other publications will quantify nutrient changes resulting from these technologies.

 ANR Publication 8283
Input Modification: Reducing Nutrients Generated
Modify dietary intake to reduce excretion of nitrogen and phosphorus by reducing feed imports

Consult with a nutritionist to ensure that crude protein and phosphorus concentrations
in animal diets meet production goals and minimize nutrient excretion. In some cases
a diet to reduce excretion may cost a little more. However, managing diet is often the
least-expensive way to reduce nutrient generation at a facility. It is also a critical control
point to reduce salt generation.
Alter bedding strategies

Reduce importation of nutrients in the form of bedding when possible. Use the manure
with the lowest nutrient value when solid manure is used as bedding in free-stall facilities. This will minimize the transfer of nutrients and salts from the solid manure (bedding) to the liquid wastewater storage system.
Reduce fresh water use in the milking process

Reduction in fresh water use can reduce nitrogen and salt loading of the waste stream
in areas where groundwater has elevated nitrogen and salt concentrations. Be sure
that any modifications in water use are done with recognition of the impact on liquid
manure handling systems and the ability to apply liquid manure to the land.
Implement a nutrient management plan

Plan to use nutrients in manure effectively and reduce the use of purchased fertilizers.
Reduce herd size

Relocate animals (calves, heifers, and dry stock) away from the dairy to improve the
nutrient balance at the facility. If there is a large nutrient imbalance, it may be necessary to reduce the milk herd (number of lactating cows) to achieve an acceptable balance.
Output Modification: Increasing Manure Exports or Nutrients Harvested in Crops
Increase exports of manure nutrients

Physical removal of manure from the dairy operation reduces the need to land apply
the material. This may include using an advanced manure treatment technology to
reduce manure volume (increasing the nutrient density of the finished product) and
transporting it off-site.
Alter cropping practices

Growing an additional or alternate crop (changing cultivars, crop type, or cropping
frequency) can significantly improve nutrient balance by increasing the uptake of nutrients at the dairy. Changing cropping practices to improve yields or otherwise increase
nutrient uptake can also be helpful. Based on the General Order, the total nitrogen
applied cannot exceed 1.4 to 1.65 times the amount of nitrogen removed by the crop.
Improve accessibility to cropland

Ensuring that all cropland can receive manure reduces the need to import fertilizer.
Some facilities have sufficient farmland to use nutrients in manure but lack infrastructure to get the manure to the fields. Investment in roads, trucks, pipelines, and so on
may increase the ability to use nutrients at a facility and minimize nutrient imbalance.
Export crops from the dairy

If crops are grown that are not consumed by animals and potentially have higher nutrient removal rates, there may be an opportunity to export them (and their associated
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nutrients) off-site. Exporting crops removes the nutrients from the facility and reduces
imbalance.
Acquire more cropland

Adding land (either through direct purchase, renting or leasing, or owner agreement)
may provide an opportunity to use greater amounts of manure. However, acquiring additional land may not be feasible due to high cost or other issues. If additional
land is available be sure it can receive nutrients in compliance with the General Order.
Acquiring land that already has too much nitrogen or phosphorus does not increase land
available for manure application.
Improve efficiency of nutrient incorporation into milk production or milk composition without
adding additional nutrients to the diet

Theoretically, this would reduce the amount of nutrients excreted in manure and
increase the amount of nutrients removed from the facility in animal product.

Concl u sion
If the PDFA shows that the whole farm nitrogen balance exceeds 1.65, changes must
be made to protect underlying groundwater and nearby surface waters to be in compliance with the General Order. The type and magnitude of changes necessary depends on
the individual facility, situation, and PDFA values. Interim modifications are required
to be made by July 1, 2009. At that time, a nutrient management plan, which includes
a retrofitting plan, must be created to describe how the facility nitrogen balance will be
improved. Facility modifications and alterations must be completed by July 1, 2012.
Potential changes that can be made in the waste management program include reducing
nutrient inputs, increasing managed outputs, and increasing nutrient exports.
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