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1.  Executive Summary 
To protect beneficial uses of surface waters and groundwater, the Central Valley Regional Water 
Quality Control Board adopted a general Waste Discharge Requirements order for dairies (the 
General Order) in May 2007.  Approximately 1,600 dairies were initially covered under the General 
Order which established a timeline for operators to develop and implement both a waste 
management plan (WMP) and a nutrient management plan (NMP).  The General Order includes a 
monitoring and reporting program (MRP) that identifies mandatory sampling and reporting.  The 
General Order also requires that registered professionals perform specified tasks.  To comply with 
the General Order, dairy operators have become much more sophisticated at using the nutrients in 
manure to match crop needs. 
 
CDFA analyzed the costs of compliance with the General Order by interviewing dairy operators 
and their consultants.  Dairy operators are incurring significant costs to comply with the General 
Order requirements for a NMP, WMP, and MRP.  Future costs related to groundwater monitoring 
and infrastructure improvement are uncertain at this time but will significantly increase compliance 
costs in 2011 and beyond.  These costs are not offset by the increased efficiency of using manure 
for crop production, although some financial and technical assistance is available to operators to 
help them comply with the General Order and offset some of the initial costs of implementation.   
 
Results from the survey show that from 2007 - 2010 total compliance costs for individual dairy 
operators (not including additional groundwater monitoring) in the Central Valley vary widely from 
$11,768 to $162,804 with an average of $54,975.  One time costs range from $2,250 to $34,000 
with an average of $11,575 without additional groundwater monitoring.   The average annual 
estimated costs of compliance is $14,136. 
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The amount spent ranges widely based on dairy size location, number of fields, herd size and 
other factors.  This report was prepared in response to a November, 2009 request from the 
California Department of Food and Agriculture (CDFA).   
 
 
2.  Introduction and Background 
The Central Valley of California is over 500 miles long and extends from the Oregon border to the 
Tehachapi Mountains south of Bakersfield.  The region currently has approximately 1,400 dairies.  
Herd size (mature cows) for dairies permitted under the General Order vary widely, from 58 to 
10,925   Nitrates and salts from dairies can result in contamination of surface water and 
groundwater, and so dairies are regulated by the Central Valley Regional Water Quality Control 
Board (RB5).  Other sources of nitrate such as irrigated agriculture and septic systems are also 
regulated by RB5. 
 
Prior to May 2007, most of the approximately 1,600 dairies operating in the Central Valley were not 
regulated under a formal order issued by RB5.  In May 2007, RB5 adopted Order R5-2007-0035 
“Waste Discharge Requirements General Order for Existing Milk Cow Dairies” (the General Order).  
The General Order applies to dairies that submitted a complete Report of Waste Discharge 
(ROWD) by October 17, 2005, have not expanded their herd size by more than fifteen percent 
since they submitted their ROWD, do not discharge wastes that originate outside the dairy, and do 
not discharge manure or process water to waters of the State.  The purpose of the General Order 
is to regulate the discharge of wastes from the dairy production area and associated cropland.  
Such wastes are generated from the storage and use of manure, and may transport nutrients, 
pathogens, and/or salts that can adversely affect the quality of surface water and groundwater. 
 
The General Order applies to both the dairy production area and land application area.  The 
General Order defines requirements for land application of manure based on nutrient budgets 
developed in a site-specific Nutrient Management Plan (NMP) and requires dairies to have 
sufficient storage capacity to contain all wastewater generated at the dairy, including rainfall runoff 
that has contacted manure or feed, until the wastewater can be applied to cropland pursuant to an 
NMP or is otherwise properly managed.  Wastewater is not allowed to be discharged to waters of 
the State unless the dairy obtains a National Pollutant Discharge Elimination System (NPDES) 
permit that allows certain discharges following storms that exceed a 25-year, 24-hour storm event.  
However, stormwater runoff from cropland where manure was applied pursuant to an NMP may 
also be allowed if receiving water is not significantly affected.  The General Order also prohibits 
further degradation of groundwater, but does not address the cleanup of groundwater degraded by 
past dairy operations. 
 
The General Order incorporates a phased compliance schedule that gives operators time to make 
necessary changes in their facilities and practices, take advantage of opportunities for education, 
and obtain funding for needed facility improvements.  The General Order imposes complex 
requirements on dairy operators including submission of annual reports; development and 
implementation of an NMP with annual updates, development and implementation of a WMP; daily, 
weekly and monthly monitoring; and specific sampling of process wastewater, manure, irrigation 
water, plant tissue, soils, supply wells, tile drainage, etc..  The General Order requires each dairy to 
fully implement their NMP and WMP by July 1, 2011.  More information on the requirements in the 
General Order is presented below along with an analysis of the compliance costs. 
 
This report examines the cost of complying with the General Order based on data for some of the 
approximately 1,400 dairies that are covered by the General Order.  The data covers the years 
when facility assessments, planning, and implementation first began.  It is anticipated that for most 
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dairies these costs will increase as the monitoring program is implemented and infrastructure 
upgrades are made. 
 
 
 
3.  Study Scope and Methodology  
No two California dairies are exactly alike; dairy operators have different resources and production 
facilities.  Therefore, this report provides a range of compliance costs based on a number of factors 
including dairy herd size, location, number and size of crop fields, facility wells, age of the dairy, 
physical layout, lagoon size, options for nutrient export, choice of consultants, soil types, etc.  
Where appropriate, average compliance costs are presented. 
 
This report evaluates the cost of compliance for dairy operators covered under the General Order.  
It does not analyze costs for dairies covered under National Pollutant Discharge Elimination 
System (NPDES) permits or covered under individual Waste Discharge Requirements (WDR) 
orders (e. g., dairies that did not file a ROWD by October 17, 2005 or those that have expanded 
their herd size more than fifteen percent after October 17, 2005). 
 
To prepare this report, CDFA staff interviewed personnel from eight consulting firms (one of these 
firms also provides engineering services), two agricultural laboratories and two engineering firms. 
These firms work with approximately 77% of the dairy operators in the Central Valley.  CDFA also 
collected information on time spent on compliance and infrastructure costs from 62 dairy operators 
who participate in CDFA’s Cost of Production studies.  They represent 4% of Central Valley dairy 
operators and 5% of Central Valley milking cow population.   
 
 
4.  Dairy Production in California’s Central Valley  
Milk and associated dairy products (cheese, dry milk powder, butter, ice cream etc.) are 
California’s top grossing agricultural products and California leads the nation in milk production 
(CDFA, 2010).  California produces 21% of the nation’s milk supply (CDFA, 2010) and the Central 
Valley houses an estimated 89% of California’s dairy cows.  However, in 2009, dairy operators in 
California were faced with historic low prices for milk and unusually high cost of production, 
including the cost of compliance with environmental regulations.  There was a net loss of 100 
dairies across California in 2009, eighty one dairies were located in the Central Valley (CDFA, 
2009). 
 
California dairies are complex, advanced operations, especially those facilities with a large herd 
size.  Most all the dairies are family run, and the operators strive for production efficiencies through 
use of advanced technologies in genetics, nutrition, reproduction, animal housing, and animal 
welfare.  Because the California dairy industry is so large, various entrepreneurs have developed 
niche markets to provide assistance to dairy operators.  So instead of relying on employees, many 
dairy operators hire consultants who specialize in providing information, services, or trouble 
shooting.  That option doesn’t exist in most other states. 
 
 
5.  Consultants Addressing the General Order 
The General Order has an intensive monitoring and reporting program.  Operators may choose to 
do none, some, or all of the monitoring on their own, or hire consultants to do it.  Components of 
the WMP such as storage capacity calculations and flood protection must be signed off by a 
appropriately registered professional.  Likewise, only a trained professional can sign off on 
backflow prevention on well heads.  Some components of the NMP such as the Sampling and 
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Analysis Plan and Nutrient Budget must be signed off by a Professional Soil Scientist, Professional 
Agronomist, or Crop Advisor certified by the American Society of Agronomy, or by a Technical 
Service Provider certified in nutrient management in California by the Natural Resources 
Conservation Service. 
 
Consultants have varied knowledge and understanding of dairy operations.  Some consultants 
have been conducting nutrient management at dairies for years.  Other firms are new to nutrient 
management.  Some consulting firms have a long history of service to the dairy industry, including 
addressing compliance with regulations.  Some consultants provide all required services, while 
others provide only limited services.  Some firms serve 300 or more dairies while others may serve 
fewer than 15 dairies. 
 
This report presents a range of compliance costs that reflect different approaches on structuring 
services and fees.  Some consultants charge a flat fee, while others charge based on herd size.  
Some focus on a particular aspect of the General Order – such as the record keeping or preparing 
an NMP or WMP.  
 
 
6.  Requirements of the General Order  
The General Order requires that each dairy operation accomplish the following tasks: 
 

A. Inspection of dairy production area 
B. Annual report (submitted annually, July 1) 
C. Sampling and analysis of wastewater, plant tissue, solid manure, irrigation water , and soil 
D. Sampling and analysis of unauthorized off-site discharges, supply wells, tile drains, some 

tailwater discharges, and stormwater discharges 
E. Nutrient management plan (completion date July 1, 2009) 
F. Waste management plan (completion date July 1, 2010) 
G. Additional groundwater monitoring (some dairies ordered to begin February 1, 2010) 
H. Implementation of the NMP and WMP by July 1, 2011  
 

In this analysis various compliance costs were examined, including: 
• Reporting and documentation required by RB5 
• Dairy operators (and staff) time associated with implementing the General Order 
• Fees paid to consultants 
• Laboratory costs 
• Infrastructure l Upgrades to dairy 
• Annual fees paid to RB5  

 
 
A.  Monthly Inspections/Servicing of Samples 
The General Order requires a number of inspections of production and land application areas by 
the dairymen or a consultant, including: 
 

• Inspection of waste storage areas (weekly or monthly depending on the time of year);  
• Inspections of storm water containment structures (after significant storm events);  
• Pond inspection with photo documentation showing current freeboard (monthly). 
• Inspections of land application areas when process wastewater is being applied (daily). 

 



                           

 - 5 - 

Many of the consultants report that operators do the daily, weekly, and monthly inspections 
themselves.  For the consultants who do this service, the fee is typically bundled with annual 
reporting and/or an NMP.  Also some consultants charge a separate fee to travel and conduct 
water and soil sampling (see Subsection C below).  These costs are termed “servicing of samples”.  
Six consultants provided cost data for monthly inspections.  Costs range from $600 to $9600 per 
year with an average annual cost of $5,148. 
 
B.  Annual Report  
An annual report (AR) is due by July 1 of each year, and includes a General Section, Groundwater 
Reporting Section, and a Storm Water Reporting Section.  Table 1 provides a comprehensive list 
of the AR requirements. 
 
Six consultants provided cost data for AR preparation.  Costs range from $150 to $3,000.  Some 
consultants reported that in general the costs to prepare the annual report increase with an 
increase in the number of fields utilized by the dairy.  Larger dairies tend to have more fields for 
land application of manure. 
 
Each application of nutrients, water, or soil amendments to each field for each crop must be 
tracked, recorded and data submitted within the AR.  Some consultants report that they have been 
able to lower the fees for the AR as their staff have increased their proficiency, and some 
consultants alter their fee structure based on herd size.  Consultants report that larger dairies may 
have more skilled staff who are more proficient at handling the paperwork requirements.  Some 
consultants have raised their fees to address poor record keeping.  Consultants with numerous 
clients generally achieve an organizational structure that permits rapid entry and review of all 
required data. 
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Table 1 - Annual Report Requirements 
An annual monitoring report is due by 1 July of each year and represents activities from the previous calendar year. 
 
A. General Section: 

1. Information on crops harvested  
2. An Annual Dairy Facility Assessment (an update to the Preliminary Dairy Facility Assessment  
3. Number and type of animals, whether in open confinement or housed under roof; 
4. Estimated amount of total manure and process wastewater generated by the facility, 
5.  Estimated amount of total manure and process wastewater applied – with calculations of the nitrogen, 

phosphorus, potassium and total salt content. 
6. Estimated amount of total manure and process wastewater transferred to other persons – with calculations of 

the nitrogen, phosphorus, potassium and total salt content. 
7. Total number of acres for all and actual application areas used during the reporting period for application of 

manure and process wastewater; 
8. Summary of all manure, process wastewater discharges from the production area 
9. Summary of all storm water  discharges from the production area  
10. Summary of all discharges from the land application area to surface water  
11. A statement regarding NMP update  
12. Copies of all manure/process wastewater tracking manifests and written agreements for transfer of process 

wastewater  
13. Copies of laboratory analyses of all discharges  
14. Tabulated analytical data for samples of manure, process wastewater, irrigation water, soil, and plant tissue 
15. Results of the Record-Keeping Requirements for the production and land application areas 

 
B. Groundwater Reporting Section 
Laboratory data for annual results from supply well and subsurface (tile) drainage systems.  Additional sampling and 
reporting is required once groundwater monitoring wells are required and installed.  For those dairies that currently have 
groundwater monitoring results shall be included with the annual reports. 
 
C. Stormwater monitoring results 
The report shall include a map showing all sample locations for all land application areas, rationale for all sampling 
locations, a discussion of how storm water flow measurements were made, the results (including the laboratory analyses, 
chain of custody forms, and laboratory quality assurance/quality control results) of all samples of storm water, and any 
modifications made to the facility or sampling plan in response to pollutants detected in storm water. 
 
 
C.  Sampling and Analysis of Wastewater, Manure, Plant Tissue, Soil and Irrigation Water, 
Supply Well, Storm Water Discharges and Unauthorized Discharges 
The General Order calls for a significant amount of sampling and analyses. – including 

• Sampling of solid manure 
• Process wastewater (liquid manure) 
• Irrigation water 
• Plant tissue 
• Soil 
• Domestic and agricultural supply wells 
• Subsurface (tile) drainage systems 

 
Discharge Monitoring 

• Unauthorized discharges of manure or process wastewater 
• Stormwater discharges to surface water from production area 
• Stormwater discharges to surface water from land application area 
• Tail water discharges to surface water from land application area 
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For a detailed list of sampling frequency and minimum analyses required, see guidance from the 
California Dairy Quality Assurance Program 
(http://www.cdqa.org/docs/1.4_sampling_requirements_crib_sheetv3_9-30-07.pdf). 
 
The General Order identifies sample handling procedures, completion of chain-of-custody 
documents, and approved analytical methods. 
 
Some dairy operators hire consultants to collect samples and record appropriate information others 
collect samples and deliver them to the laboratory for analysis.  CDFA interviewed two laboratories 
that conduct sampling. The reported annual costs for sampling and analysis range from $1,500 per 
year for a smaller dairy to $15,000 per year for very large dairies.  The reported average annual 
cost was $3,350. 
 
One of the primary factors influencing the cost of the sampling is irrigation water source.  Those 
dairies that are served by canal water may use data from irrigation districts (if available).  For those 
dairies with multiple wells, each well must be sampled annually. 
 
D.  Nutrient Management Plan 
The NMP is a collection of documents detailing how nutrients will be managed to prevent 
contamination of groundwater or discharges of nutrients to surface water.  All dairies under the 
General Order were required to certify their NMP completed in the AR due 1 July 2009.   The NMP 
is not required to be submitted to RB5; however, operators were required to submit numerous 
statements of completion during the first 30 months after the adoption of the General Order and to 
maintain documents and all records at the dairy for at least five years.  The NMP must be made 
available to RB5 staff upon request during an inspection.  Updates to the NMP are required when 
changes are made in manure management practices, including changes to crop rotation. 
 
One of the key objectives of the NMP is to ensure that nitrogen application rates do not exceed 1.4 
times the nitrogen removal rates of crops and thus be protective of groundwater quality.  According 
to the General Order: 
 

The purpose of the NMP is to budget and manage the nutrients applied to the land 
application area(s) considering all sources of nutrients, crop requirements, soil types, 
climate, and local conditions in order to prevent adverse impacts to surface water and 
groundwater quality. The NMP must take the site-specific conditions into consideration 
in identifying steps that will minimize nutrient movement through surface runoff or 
leaching past the root zone (RB5, 2007). 

 
Required information in the NMP includes: 

a) Land application area map identifying: each field, application of solid manure or process 
wastewater, infrastructure for irrigation, nearby water conveyances and waterways, etc., 

b) Written agreements for third parties receiving wastewater (including updates in each annual 
report), 

c) Sampling and analysis plan that documents protocols for sample collection, identifies 
material to be sampled and frequency of sampling, and identifies the field and laboratory 
data required, 

d) Nutrient budgets for each field with planned rates of nutrient applications for each crop.  
Nutrient budgets include: 1) rate of manure and process wastewater for each crop in each 
field; 2) application timing, 3) method of application of manure and process wastewater; and 
4) review of P and K application rates to avoid build-up of these nutrients in the soil, 

e) Setbacks, buffers and other alternatives to protect surface water, 
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f) Field risk assessment to evaluate the effectiveness of management practices used to 
prevent off site discharges of waste constituents, 

g) Detailed record keeping, 
h) Nutrient management plan review. 

 
The Sampling and Analysis Plan and the Nutrient Budget require signatures of a certified nutrient 
management specialist. 
 
CDFA interviewed eight consultants who prepare NMPs.  Some of the consultants bundled the 
cost of the NMP with annual reports and monthly monitoring, particularly for the annual NMP 
updates; while others treat the preparation of an NMP as a separate service.  The cost of NMP 
varies by the size of the dairy and the number of fields that receive manure applications.  Reported 
costs for the NMP range from $250 to $7,000 for a dairy with 25 fields.  The average cost of an 
NMP is $3,295.  In addition to the cost to prepare the NMP are costs for sampling and record 
keeping associated with the NMP. 
 
NMP updates may trigger additional costs.  Because the NMP was required in 2009 and updates 
are only required if changes are made, there is insufficient data at this time to determine those 
costs.  However some consultants estimate that 20% of the NMPs need an update and will charge 
on a time and material basis.  One consultant reports that they have had 5 or 6 dairies update their 
plans in mid-2010. The costs for these revisions ranged from approximately $450 on the low side 
to $1600 on the high side. 
 
As operators become more adept at implementing their NMP, they may experience some 
economic benefit from improving manure management.  Optimizing the use of manure as a 
fertilized may result in less purchase of synthetic fertilizers or more sale of manure to neighboring 
farms.  This report does not consider the economic benefits that may accrue. 
 
E.  Waste Management Plan 
The General Order also calls for each dairy to submit a WMP.  Initially, the WMP was to be 
submitted in July 2009; however, RB5 allowed an additional year to meet this deliverable. 
 
The Waste Management Plan is a comprehensive document with many components, including: 
 

a) Facility information summary; 
b) Updated maps of structures, milking parlor, other buildings, corrals, ponds settling basins, 

etc.; 
c) Documentation of lagoon capacity (requires Registered Professional signature); 
d) Evaluation of flood protection (may require Registered Professional signature); 
e) Evaluation of design and construction of the production area; 
f) Operation and maintenance plan; 
g) Backflow prevention implementation by July 1, 2010 (trained professional signature). 

 
Some engineering firms are partnering with dairy consulting firms for WMP completion.  Other 
engineering firms are contracting directly with operators.  Some consultants charge a flat fee for 
the WMP, while others charge a range.  In addition to the costs to prepare the WMP, there will be 
costs to make any necessary improvements to implement the WMP.  For example, if pond capacity 
is inadequate for storage of process water, there will be design and construction costs for 
additional storage.  Because the General Order requires additional analysis for dairies located in a 
flood zone, most firms assess an extra fee for such dairies. The costs of implementing the NMP 
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also vary with the amount of information previously collected and with the number of wells that 
require backflow certification. 
 
Engineering consultants report that the WMP will be highly site-specific and that the herd size of 
the dairy is not a significant factor in the cost of the WMP, though the size of the production area is.  
The following factors will affect the cost of WMP development: 
 

• The amount of data needed to be collected (to save money, some operators may  conduct 
that data collection themselves) 

• Flood protection evaluations (Depending on the terrain and creeks in the vicinity of the 
dairy, this can be a significant cost component.  No guidance was provided to consultants 
regarding the information to be included in the evaluation, so costs are difficult to predict.), 

• The need to use more sophisticated modeling software. 
 
Reported costs of the WMP vary widely from $2,000 for a smaller dairy not in a flood zone up to 
$27,000 for a large dairy located in a flood zone. 
 
 
F.  Additional Groundwater Monitoring  
The General Order calls for additional groundwater monitoring beyond the monitoring discussed in 
Section 6(D) above.  The purpose of this additional monitoring is to confirm that the facility, 
including cropland, wastewater retention system and the production area, is in compliance with the 
groundwater limitations.  Operators must install a sufficient number of monitoring wells to 
characterize: 
 

• Groundwater flow direction and gradient beneath the site;  
• Groundwater quality upgradient of the dairy (water that is not affected by the dairy 

operations, but that may have been affected by upgradient activities);  
• Groundwater quality down gradient of the corrals, retention ponds, and land application 

areas. 
This means that a minimum of three wells will be necessary, and perhaps many additional wells 
will be needed depending on site characteristics.  The depth to groundwater is a major factor that 
can increase costs.  If both shallow aquifer and a deeper aquifer must be monitored, costs can 
increase dramatically. 
 
The General Order calls for phased implementation of additional groundwater monitoring. At this 
time, based on an evaluation of the dairies’ threat to water quality, 100 to 200 dairies per year may 
be directed by RB5 to submit a monitoring well installation plan, install monitoring wells, and 
sample those wells.   
 
The first group of dairies ordered to install groundwater monitoring wells were those who did not 
complete the NMP by 1 July 2009 and had nitrate-nitrogen levels of 10 mg/l or more detected in a 
well or subsurface drainage system in the vicinity of the dairy.  
 
RB5 will further prioritize groundwater monitoring requirements based on a number of factors 
including the location of the production area or land application area relative to California 
Department of Pesticide Groundwater Protection Area; the distance of production area or land 
application area from an artificial recharge area; the distance from the dairy production area or land 
application area and the nearest off-property domestic well; the distance from dairy production 
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area or land application area and the nearest off-property municipal well; the number of crops 
grown per year per field; and Whole Farm Nitrogen Balance. 
 
A registered engineer or geologist must prepare the monitoring well installation plan and submit it 
for approval by RB5.  Initial estimates for the cost of Individual Groundwater Monitoring developed 
by Dairy CARES (an association of dairy operators and dairy industry representatives) are $42,500 
for upfront costs (well plan, drilling of at least 3 wells, annual sampling and analysis), and $5,000 
per year for reporting. 
 
 
Alternative Representative Groundwater Monitoring Program 
The General Order also allows for establishing an alternative groundwater monitoring program in 
lieu of each producer installing monitoring wells and conducting sampling.  Representatives of 
Dairy CARES, Western United Dairymen and other industry associations are actively developing 
an alternative plan which is subject to approval by the Executive Officer of the RB5.  
 
As of September, 2010, the Alternative Representative Groundwater Monitoring Program has not 
been approved by RB5.  In addition there are some dairies that will not be included in the program. 
 
The current draft of the alternative plan includes establishing a nonprofit organization with a Board 
of Directors to manage clustered groundwater monitoring program and collect fees from enrolled 
dairy operators to support the monitoring.  This approach would allow operators to enroll in the 
groundwater monitoring organization and pay a fee.  The collected fees will support the installation 
of groundwater monitoring wells and associated sampling, analyses, and reporting requirements 
on a select group or groups of dairies.   
 
Table 2 includes estimates for the representative groundwater monitoring network developed by 
Dairy CARES.  The fee estimate is based on the number of dairymen who enroll in the 
representative monitoring program and this cost range is based on estimates of 60% to 80% of the 
industry participating.  The 5-year total cost for the representative monitoring program could range 
$3,320 to $4,860 including well installation, sampling, analysis, and reporting).  Compared to 
groundwater monitoring by individual dairies, the representative monitoring plan is considerably 
less expensive – especially given that the monitoring will continue into the future. 
 
The final cost list (Table 3) includes both the representative groundwater program and the 
individual monitoring since there is uncertainty regarding the final structure of this requirement.  If 
this program is not approved and implemented then costs for individual dairy operators to develop 
and install wells will increase significantly.   
 
Table 2. Estimated Costs for Representative Monitoring Program 
 
One time Sign Up Fee $500 
Annual Membership Fee 
(estimate) 

$664 - $972 

Total  2010 $1164 - $1472   
Dairy CARES - Jan 2010 
 
 
7.  Dairy Operators’ Time 
One cost factor that must be evaluated is the dairy operators’ time dedicated to fulfilling the 
General Order requirements.  CDFA Dairy Marketing Branch collects cost of production information 
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from approximately 10 percent of the dairies located in the Central Valley.  CDFA surveyed 62 
operators to determine how much time an employee or manager spent on the General Order on a 
monthly basis to maintain records, taking samples, etc.  Estimates of the amount of time operators 
dedicated to complying with the General Order range from 1 to 28 hours per month.  Additional 
time is needed to attend classes, read reports, and review documents. 
 
The average hourly wage for employees working on a dairy in 2009 was $28.00 (CDFA, 2010).  
This average wage value and estimates of time spent was used to establish the cost of complying 
with the General Order.  The annual cost ranges from $336 to $9,408 with an average of $3,148. 
 
 
8.  Capital Investment  
Capital investment upgrades to dairy facilities and structures are another cost operators have to 
incur to comply with the General Order.  At this time we are only noting that these costs are 
occurring but we have no way of determining a representative cost to apply, so they are not 
included for this study, however it is likely that these are significant costs.  Since every dairy 
facility is designed and operated differently, each facility had a different set of issues they had to 
deal with for their NMP and WMP. Infrastructure improvements related to NMPs and WMPs in 
many cases have not yet been implemented and are not required to be completed until 2011. 
Capital investment for infrastructure may include expanding retention ponds, exporting nutrients 
offsite, adding equipment to process manure on site for export, installation of irrigation delivery 
systems and related equipment such as flow meters, and installation of flood/runoff control 
structures such as berms and tailwater return systems. 
 
Interviews with operators show that some had made no capital improvements while others have 
invested up to $350,000 in facility improvements.  However, in many cases it is difficult to 
distinguish between general facility improvements and improvements necessary to comply with the 
General Order.  Facility upgrades that were completed include back flow prevention, raising stand 
pipes, upgrading irrigation pipes, installing concrete silage pads, installing rain gutters, corral 
grading, adding a new lagoon, and expanding an existing lagoon. 
 
 
9.  Technical and Financial Assistance 
Both technical and financial assistance is available to dairy operators to help them understand and 
implement the General Order.  The CA Dairy Quality Assurance Program (CDQAP) is a 
partnership among California's dairy industry, federal, state and regional government agencies and 
the University of California Cooperative Extension.  CDQAP provides technical assistance to 
operators and helps them understand and comply with the regulations.  A range of services is 
provided including educational workshops targeted at consultants to provide detailed information 
and greater understanding of compliance requirements.  Producer workshops have focused on 
providing updated information and immediate deliverable requirements.  The curriculum developed 
has been reviewed by RB5 staff.  When possible, example documents and templates have been 
created to assist operators and their consultants to comply with the General Order.  Lastly, CDQAP 
also provides a voluntary evaluation program with certification available for facilities and managers 
meeting local, state and federal environmental requirements. 
 
RB5 also provided funding to Merced County to create and maintain on-line forms tailored to meet 
annual reporting requirements. 
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Limited financial assistance is also available for dairy operators for planning and implementation on 
a cost-share basis.  The USDA Natural Resources Conservation Service (NRCS) Farm Bill 
conservation programs are a key funding source.   
 
From 2008 – 2010, NRCS invested $32.5 million for 1,064 contracts with California dairy and other 
livestock farmers to implement conservation practices that will help them comply with regulations, 
manage and use the manure from their animals to fertilize their crops, and improve water quality.  
The key farm bill programs are Environmental Quality Incentives Program (EQIP), Cooperative 
Conservation Partnership Initiative (CCPI), and the Agricultural Water Enhancement Program 
(AWEP – a partnership program with Western United Dairymen). 
 
These programs provide  funds on a cost-share basis.  Most operators must provide 50% of the 
cost in order to receive funds.  Some of the common practices are concrete stacking pads which 
reduce leaching to groundwater; manure transfer pipelines which increase the ability to evenly 
distribute liquid manure to land; flow meters and other devices so that manure applications can be 
precisely measured; mechanical separators which reduce solids getting in to ponds and tail-water 
return systems which capture drainage water and return it to the field.  Waste management plans 
are also a cost-share practice; in 2009, NRCS was able to fund the development of more than 600 
waste management plans.     
 
Dairy trade associations have also been awarded funds through Farm Bill programs mentioned 
above. In addition, the California Dairy Campaign received $750,000  in NRCS Conservation 
Innovation Grant funds to provide compliance assistance. 
 
Limited assistance was also available through Proposition 50 grant funds administered by the 
State Water Resources Control Board.  Both Western United Dairymen and the California Dairy 
Campaign had programs to assist dairy operators obtain grant funding for necessary 
improvements in manure management. 
 
The amount of financial assistance that an operator receives varies widely.  Because funds are 
limited, screening and ranking criteria for the programs are subject to change each year and not all 
operators apply for or receive funding; these funds are not included as a potential offset in the total 
costs table below.  However, it is important to know that funds may be available for those who 
apply, and that funding is critically important. 
 
However even with the significant amount of funds available, supply is insufficient to meet current 
demand.  In 2010, the NRCS EQIP dairy programs were largely over-subscribed with 200 
applicants placed on waiting list or placed in the pool for following year’s application.  From 2008 – 
2010 only 50% of funding applications for these programs were approved. 
 
 
10. Analysis and Conclusions 
 
Table 3 presents a total of all the costs of compliance with the General Order.  Again it should be 
emphasized that these costs are estimates and that they are likely to rise in the 2011 and beyond 
when groundwater monitoring is fully implemented and dairies invest in capital improvements 
identified in the WMP’s. 
 
The table is divided into one-time costs and annual (reoccurring) costs.  One-time costs are those 
associated with specific deliverables such as the NMP and the WMP.  Annual costs occur each 
year as long as the dairy is in operation and has a permit from RB5.   
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As discussed above there is uncertainty about the additional groundwater monitoring program.  
Table 3 below includes estimated for both the representative and individual approaches.  If the 
representative program is approved, we expect a majority of dairy producers to join this program; 
due to its significantly lower costs. 
 
Not including the costs for additional groundwater monitoring, the average one-time costs for 
operators range from $2,750 to $35,984 with an average of $12,567.  Average annual costs range 
from $3,006 to $42,440 with an average of $14,136.  Groundwater monitoring will add significantly 
to the cost of the program. Total one-time compliance costs including individual groundwater 
monitoring will range from $45,250 to $77,984 with an estimated average of $55,067 with annual 
compliance costs of $8,006 to $47,440 with an average cost of $19,136. 
 
Based on the data in Table 3, and using 2007 as the beginning date when compliance costs 
began, an “average” dairy of 1,000 cows has spent approximately $55,000 in compliance costs; 
while a larger dairy with more crop fields may have spent $160,000 or more. 
 
In 2007, estimates of the cost of compliance with the General Order were made by Dairy CARES 
and RB5 as the General Order was being developed.  Dairy CARES estimated that the cost of 
compliance would be $49,780 for one-time costs and $33,570 for costs that will occur annually for 
as long as the dairy is producing. 
 
In 2007, RB5 estimated $41,700 for up-front costs and $33,300 reoccurring.  While it appears that 
CDFA’s estimates are lower - direct comparisons to Dairy CARES and RB5 are problematic 
because of differences in study methodology. 
 
While this paper provides compliance costs for water quality concerns, dairy operators are also 
faced with air quality regulations and associated compliance costs from the San Joaquin Valley Air 
Polltion Control District.  CDFA will examine these regulations and costs in future studies.
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Table 3. Range of Cost Estimates for Central Valley Dairy Operators to Comply with WDR. 
 

  ONE-TIME COSTS 1  ANNUAL COSTS 2 

  LOW HIGH AVERAGE LOW HIGH AVERAGE 
Existing Conditions Report & 
Preliminary Dairy Facility 
Assessment (2007) $500  $1,484  $992  n/a n/a n/a 

Waste Management Plan 
(2010) $2,000  $27,000  $8,280  n/a n/a n/a 

Nutrient Management Plan 
(2009) $250  $7,000  $3,295  n/a n/a n/a 

Monitoring and Reporting 
Program             

Laboratory Sampling and 
Analysis n/a n/a n/a $1,500  $15,000  $3,350  

Monthly Inspections n/a n/a n/a $600  $9,600  $5,148  

Annual Report n/a n/a n/a $150  $3,000  $810  

RWQCB Annual Discharge 
Fee3 n/a n/a n/a $420  $5,600  $1,680  

Dairy Labor4  n/a n/a n/a $336  $9,240  $3,148  

SUBTOTAL $2,750  $35,484  $12,567  $3,006  $42,440  $14,136  
Representative Groundwater 
Monitoring Program5 $500  $500  $500  $664  $972  $818  
Additional Groundwater 
Monitoring (individual)6 $42,500  $42,500  $42,500  $5,000  $5,000  $5,000  
TOTAL COMPLIANCE COSTS 

- Representative 
Groundwater Monitoring 

Program $3,250 $35,984 $13,067 $3,670 $43,412 $14,954 
TOTAL COMPLIANCE COSTS 

- Individual Groundwater 
Monitoring $45,250 $77,984 $55,067 $8,006 $47,440 $19,136 

1 One-time costs meet specific deliverables in the General Order. 
2 Annual costs will re-occur each year. 
3 2009-2010 RWQCB Waste Discharge Fee; http://www.swrcb.ca.gov/resources/fees/docs/confined_animal_facilities_fees.pdf 
4 Work done on dairy by employee and/or managers taking samples, filling out reports, etc. 

5 Estimated enrollment and annual fees for Representative Program 
6 Estimated cost ($42,500) well plan, drilling of at least 3 wells, annual sampling and analysis, and $5,000 per year for 
reporting. 

 
 
 
Table 4.  Total Cost Estimates of General Order by RB5 and CARES, 2007 
 
Requirement RB5 

Upfront 
(one-time) 
 

RB5 
Annual 
(reoccurring) 

CARES Estimate 
Upfront 
(one-time) 
 

CARES Estimate 
Annual 
(reoccurring) 

Existing Conditions Report  $2,100 $0.00 $2,000 $0 
Waste Management Plan  $11,400 $0.00 $9,400 $0 
Nutrient Management Plan  $800 $3,800 $2,700 $3,500 
Monitoring and Reporting  $27,400 $29,500 $35,680 $30,070 
Total Costs $41,700 $33,300 $49,780 $33,570 
Cost Range $12,000 to $56,000 $30,000 to $36,000   
RB5, 2007 and CARES 2007 
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