
 
 
Pamela Creedon, Executive Officer 
Central Valley Regional Water Quality Control Board 
11020 Sun Center Drive, Suite 200 
Rancho Cordova, CA 95670‐6114 
 
December 9, 2009 
 
Dear Ms. Creedon,  
 
Attached, please find a proposal to enhance and strengthen certain aspects of the 
Additional Groundwater Monitoring and Reporting Program (hereafter referred to as the 
MRP) included in Attachment A of General Order R5‐2007‐0035. This document is not a 
comprehensive list of our recommendations for the MRP, but rather, a proposal for 
strengthening a several aspects of the program as currently written. We may make 
additional requests in the future. We are also aware that dairy industry groups plan to 
submit a proposal for an alternative groundwater MRP in the spring and we look forward 
to participating actively in the stakeholder review of that proposal.  
 
The MRP presents an opportunity to gather much‐needed data on the impacts to 
groundwater quality from specific dairy operations. This data will help the Board, dairy 
program staff, policymakers and other stakeholders assess the effectiveness of the General 
Order’s nutrient and waste management requirements. Central Valley communities also 
deserve to know what pollutants may be reaching their drinking water from dairies. To 
provide the most comprehensive data possible, the program should test for additional 
contaminants beyond nitrates and salts. This document lays out the grounds for this 
request and makes additional requests regarding MRP implementation and enforcement.  
 
Ninety percent of Central Valley communities receive drinking water from groundwater 
sources. Monitoring over the last decade has shown that dairies are having a significant 
impact on the quality of that water. For example, according to data provided to the 
stakeholder group by dairy program staff, a vast majority of the dairies that reported well 
test results between 2000 and 2007 ‐‐ 49 out of 54 dairies ‐‐ reported nitrate‐N levels 
above the drinking water standard of 10 mg/l. Nearly half of them reported nitrate‐N levels 
that exceeded the standard by at least a factor of five, and seven reported levels over 100 
mg/l, or ten times the standard, most of them for multiple years.  
 
Unfortunately, none of these dairies received letters this fall requiring them to install a 
monitoring well. Instead, it appears that priority for the first round of letters was given to 
operations that have not submitted Nutrient Management Plans or filed annual reports. We 
look forward to working with you and the staff of the dairy program to ensure that high‐
risk dairies are brought under the MRP as quickly as possible, that data collected by the 
program are robust and serve the needs of all stakeholders, and that where data show that 
groundwater is being polluted, that dairies be required to promptly implement treatment  
 



 
 
 
and control measures to prevent further pollution. As a first step, we are submitting the 
attached petition.  
 
Under the state’s Anti‐Degradation Policy and the regional Basin Plans, the Central Valley 
Regional Water Quality Control Board is charged with protecting water quality from 
pollution and ensuring that all beneficial uses of ground and surface water – including 
domestic and municipal supply – are protected. Several lawsuits have been brought against 
the Board charging that it has failed to ensure adequate protection.  
 
Protecting the beneficial uses of domestic and municipal supply requires preventing 
practices that pollute water to the extent that it is unsafe to drink. As currently written, the 
MRP leaves out a number of contaminants present in dairy waste that have the potential to 
reach groundwater and pollute it. These constituents should be included in the MRP in 
order to comply fully with the Basin Plans, which specify a numerical objective for bacteria 
in groundwater and mandate that groundwater shall not contain chemical constituents in 
concentrations that adversely affect beneficial uses.  
 
Under the Anti‐Degradation Policy, it is the responsibility of the Board to show that water 
quality is not deteriorating (or, if it is, that the costs of degradation are outweighed by 
benefits to the people of the state). Doing so requires that the Board compare current water 
quality with the historic baseline. The MRP cannot gauge current water quality in part 
because it does not include several major contaminants associated with dairy production 
that threaten human health and the environment.  
 
We are aware that some in the industry have expressed concerns about the cost and 
complexity of testing for additional contaminants. For that reason, the attached proposal 
includes information on other states in which this testing is taking place and the 
methodology and costs associated with some of their programs.  
 
The enclosed petition also requests clarification in the General Order on MRP testing 
procedure, the fate of laboratory testing results, and enforcement.  
 
A strong monitoring program will help policymakers, dairy operators, Central Valley 
communities and other stakeholders make informed decisions to protect groundwater now 
and in the future. Some of the signatories below would like to request a meeting with you 
and Dr. Longley to discuss this proposal in January; Elanor Starmer of Food & Water Watch 
will be in touch regarding the possibility of scheduling such a meeting.  
 
In the meantime, please feel free to contact Elanor at 415‐293‐9917 or 
estarmer@fwwatch.org with any questions. We look forward to working with you.  
 
Sincerely,  
 
Elanor Starmer       
Food & Water Watch            
                 
Britton Schwartz 
Community Water Center 



 
 
 
 
Erin Ganahl 
Environmental Law Foundation 
 
Bill Jennings 
California Sportsfishing Protection Alliance  
 
Martha Guzman Aceves 
California Rural Legal Assistance Foundation 
 
Jennifer Clary 
Clean Water Action 
 
Conner Everts 
Southern California Watershed Alliance 
 
 
Cc: Dr. Karl Longley, Chair, Central Valley Regional Water Quality Control Board 
Cc: Clay Rodgers, Dairy Program 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Summary 
 
Antibiotics, antibiotic metabolites, and natural and synthetic hormones have all been found 
to be present in livestock waste, including that from dairy cows. A growing body of 
research shows the potential for these constituents to reach surface and groundwater.  
 
While additional research is needed to fully determine the impacts of these emerging 
contaminants, alone and in combination, on human health and the environment, there is a 
growing consensus that they negatively impact water quality and are a serious public 
health concern. This consensus has driven a number of municipal governments to test 
drinking water supplies for the contaminants. In addition, several states have ongoing 
research to monitor emerging contaminants in ground and surface water, including near 
dairies; pharmaceutical manufacturers that discharge to U.S. waters are required to obtain 
NPDES permits under federal law; the Safe Drinking Water Act authorizes the U.S. EPA to 
consider hormone‐disrupting chemicals in drinking water; and the U.S. EPA is funding and 
conducting its own research on livestock operations’ contribution to water contamination 
with hormones and antibiotics.  
 
Pathogenic organisms are also present in animal waste and can migrate to groundwater. 
Pathogens have long been known to degrade water quality and threaten human health.  
 
The 2007 General Order was developed to comply with regional Basin Plans, which protect 
all beneficial uses of surface and ground water in the state. The Basin Plans in turn are 
informed by the state’s Anti‐Degradation Policy, which prohibits discharges that cause 
pollution. The Additional Groundwater Monitoring and Reporting Program (MRP) included 
in Attachment A of the 2007 General Order should include pathogens, antibiotics and 
hormones in order to fully comply with the Basin Plans—which specify a numerical 
objective for bacteria in groundwater and mandate that groundwater shall not contain 
chemical constituents in concentrations that adversely affect beneficial uses—and with the 
Anti‐Degradation Policy.  
 
Moreover, because these contaminants negatively affect beneficial uses of groundwater, 
testing for pathogens, antibiotics and hormones is necessary to gauge the effectiveness of 
the General Order’s Nutrient Management Plans (NMP) and Waste Management Plans 
(WMP) in protecting groundwater quality. We therefore petition the Executive Officer to 
include the following constituents in MRP requirements for semi‐annual testing:  
 
• Microbial indicator organisms: Total coliforms, fecal coliforms, E. coli and enterococci 

spp.  
• Antibiotics and antibiotic metabolites common to dairy production: 

aminoglycosides; tetracyclines and tetracycline degradates; cephalosporins; beta‐
lactams; florfenicol; macrolides; sulfonamides; neomycin; lincosamide; and the 
ionophore monensin. 

• Steroidal hormones and nonsteroidals in use on the dairies studied. 
 
In order to ensure that the MRP is a useful, credible and transparent tool to evaluate the 
impacts of the General Order and that the data collected are as robust as possible, we offer 
these additional recommendations:  



 
 
 
• That all dairies covered under the General Order be required to report the names 

of all pharmaceuticals (antibiotics, including ionophores, and hormones) in use on the 
dairy, and the quantity purchased and used, in their annual reports, and that this data 
be made available to the public (without identifying information if necessary to 
guarantee full disclosure); 
 

• That dairies participating in the MRP be given specific guidelines regarding the 
installation of monitoring wells, including that each operation have a minimum of 
four wells—at least one upgradient of the dairy, and at least one each downgradient of 
the corrals, lagoon, and cropland to which manure is applied—in order to determine 
the direction and gradient of groundwater flow; that the initial wells be developed in 
the same aquifer; that the wells be established in the first encountered shallow aquifer, 
with wells added to deeper aquifers if necessary to determine migration of pollutants; 
that all groundwater monitoring wells be located as close as possible to the point of 
discharge (corrals, lagoons and cropland to which the manure is applied); that all 
groundwater monitoring wells be surveyed for location and marked for elevation, with 
a map accompanying each report or maintained in the case file; that the groundwater 
elevation be recorded to the nearest one one‐hundredth of a foot when water is 
monitored; and that all monitoring wells be logged by a certified geologist or 
engineering geologist; 

 
• That quarterly monitoring be required for at least the first two years of a dairy’s 

participation in the MRP to provide an accurate assessment of the direction and 
gradient of groundwater flow; if degradation or pollution is not detected, the 
monitoring could be reduced to twice annually during critical periods, as defined in this 
document; 

 
• That dairies participating in the MRP be given clear instructions in the General 

Order to test groundwater at critical times when contamination is most likely to 
occur, such as after the land application of manure or a rainfall event; 

 
• That the Executive Officer provide all participating dairies with a list of approved 

laboratories certified by the California Department of Public Health’s Environmental 
Laboratory Accreditation Program (ELAP) and require that dairy operators use one of 
these labs for groundwater testing; 

 
• That the Executive Officer require a copy of all test results to be sent directly from 

the laboratory to dairy program staff, ensuring that all results are reported to staff 
and can be cross‐checked with results included in dairies’ annual reports;  

 
• That data gleaned from dairies’ annual reports, including test results from the 

MRP, be made available to stakeholders no more than two months after annual 
reports are submitted; and 
 

• That formal enforcement action be taken against dairies that have not submitted 
nutrient management plans or annual reports, rather than prioritizing them for the 
installation of monitoring wells under the MRP.  

 



 
 
 
 
A. Pathogens – Rationale and Request 
 
Livestock manure contains a variety of pathogenic organisms, including many that are 
harmful to humans. Six of the 150 human pathogens found in animal manure are 
responsible for 90% of human food‐ and water‐borne diseases: Campylobacter, Salmonella, 
Listeria, E. coli 0157:H7, Cryptosporidium, and Giardia.1 Groundwater contamination with 
pathogens from livestock operations has been implicated in at least one major 
contamination event involving a municipal supply well, which led to seven deaths and 
several hundred illnesses.2 
 
On fields where manure‐treated water has been applied, most of the bacteria of concern to 
humans (E. coli 0157:H7, Salmonella, etc.) can be biologically active for as long as three 
months.3 Studies in the U.S. and abroad have found that E. coli 0157:H7 and other 
pathogens from land‐applied animal manure can reach groundwater,4 5 6 7 8 particularly 
when manure is applied to sandy, gravel, or otherwise porous soils.9  
 
In addition, near dairies and other animal operations, researchers find that shallow 
groundwater can have high pathogen loads because the large quantity of waste renders the 
filtration capacity of the soil ineffective.10 One of the few studies conducted on Central 
Valley dairies determined that modest levels of pathogens were present in the 
groundwater.11 Research suggests that pathogens can persist in groundwater for periods 
ranging from less than a day to several weeks or months depending on the organism.12 The 
distance that pathogens can travel in water is not well understood.13 
 
Pathogenic bacteria from dairy operations may be resistant to one or more antibiotics, 
increasing the risk they pose to communities that rely on groundwater as their drinking 
water source. Recent studies find antibiotic‐resistant genes in groundwater underlying 
livestock operations and link them directly to waste pollution from the operations.14  
 
Notably, both the Tulare Lake Basin Plan15 and the Sacramento River and San Joaquin River 
Basin Plan16 specify numerical objectives for bacteria in both surface and groundwater.  
 
In sum:  
• Pathogenic bacteria from animal waste can reach groundwater sources;  
• Pathogenic bacteria are harmful to human health even at very low levels; 
• The Basin Plans apply numerical objectives for bacteria to all groundwater;  
 
Therefore, we petition that pathogens be included in the MRP requirements for 
testing, using EPAapproved laboratory testing methods. These tests are widely 
available, generally for between $15 and $30 per sample. 
 
Most water quality experts test for microbial indicators of fecal contamination, including 
total coliform bacteria, fecal coliform bacteria, and E. coli. However, according to the 
Task 2 report by Brown, Vence and Associates, these bacterial indicators may be more 
easily inactivated in the environment than the pathogens of concern. Enterococci spp. is 
therefore included in some testing regimens.17 We request that all four organisms be 
included in MRP requirements for semi‐annual testing.   



 
 
 
 
B. Hormones – Rationale and Request 
 
Hormones are naturally occurring in beef and dairy cows but are also used as supplements 
to increase productivity. Scientific literature indicates that animals excrete physiologically 
active steroidal hormones in their waste; the USDA’s Agricultural Research Service has 
determined that “clearly, CAFOs [Concentrated Animal Feeding Operations] provide 
elevated releases” of hormones to the environment.18 Animal manure has been shown to 
contain estrogens, estradiol, progesterone, testosterone, and synthetic hormones.19  
 
Human exposure to hormones in the environment has been linked to health problems, 
including reproductive and metabolic abnormalities.20 For example, the International Agency 
for Research on Cancer classifies estrogen as a Group 1 human carcinogen.21 A major consensus 
meeting in 2008 outlined the growing body of scientific literature that human exposure to 
hormones and other endocrine‐disrupting chemicals can disrupt normal hormone function and 
alter fetal programming and child development, increasing the risk of hormone‐related cancer 
and other chronic diseases later in life.22 Hormones in surface water have been linked to the 
feminization of male fish at levels as low as 1 nanogram per liter (ng/l).  
 
In dairy waste lagoons, concentrations of hormones have been detected at levels as high as 650 
ng/l.23 Ongoing research is investigating transport routes for hormones from livestock waste to 
surface and groundwater.24 To date, several studies have found the presence of hormones in 
groundwater near dairy operations. While some have detected them at levels under 1 ng/l,25 
other studies have found hormones present in groundwater at higher levels,26 including studies 
by the Idaho Department of Agriculture that found estradiol in groundwater downgradient of 
dairies at levels as high as 2.8 micrograms per liter.27 Studies have found that hormones from 
other sources, including human wastewater, are capable of reaching and contaminating 
groundwater.28 29 
 
A 1996 amendment to the Safe Drinking Water Act recognized some of the risks associated 
with EDCs and authorized the EPA to consider EDCs in drinking water.30 The EPA is in the 
process of developing an Endocrine Disruptor Screening Program (EDSP). In June 2009, the 
Endocrine Society released a scientific statement determining that hormones and other 
endocrine‐disrupting chemicals (EDCs) in the environment are “a significant concern to 
public health.”31 In November 2009, the American Medical Association adopted a 
resolution calling for new policies to decrease the public’s exposure to EDCs because of 
their human health effects.32 That same month, the American Public Health Association 
adopted a resolution calling for the Food and Drug Administration to ban the use of 
hormone growth promoters in beef and dairy cattle production, based on evidence that 
environmental hormone exposure interferes with human hormone function.33  
 
Along with the growing concern over the presence and toxicological effects of hormones in 
drinking water and the environment, there is a clear understanding that livestock 
operations contribute to this presence.34 Monitoring is an important first step in 
understanding the role of dairies in contributing to the pollution of water with hormones. 
While the Basin Plans do not specify water quality objectives for hormones, they do require 
that “ground waters… not contain chemical constituents in concentrations that adversely 
affect beneficial uses” and note that the list of contaminants in the Plan should be  



 
 
 
 
considered a minimum. The science has evolved to the point where hormones must now be 
considered to affect beneficial uses when present in groundwater in significant 
concentrations.  
 
In sum:  
 
• Animal manure has been shown to contain estrogens, estradiol, progesterone, testosterone, 

and synthetic hormones; 
• Studies have found the presence of hormones in groundwater near dairy operations; 
• Human exposure to hormones in the environment has been linked to health problems, 

including reproductive and metabolic abnormalities; 
• The Basin Plans mandate that groundwater shall not contain chemical constituents in 

concentrations that adversely affect beneficial uses, including municipal and domestic 
supply; 

 
Therefore, we petition to add steroidal hormones and all nonsteroidals in use on dairy 
operations to the list of contaminants tested for under the MRP.  
 
We also petition that all dairies covered under the General Order be required to list the 
hormones in use on their operation, including the volume used, in their annual reports 
to the Board, as outlined in section D. All hormones in use should be tested for.  
 
A number of municipal governments around the country, including Chicago, Phoenix, and 
Milwaukee, already test their water for the presence of natural and synthetic hormones, 
showing that these contaminants are a significant public health concern. A growing number of 
labs have the capacity to test for them. Some labs in the state of California and elsewhere test 
for hormones in groundwater using solid phase extraction and high performance liquid 
chromatography‐tandem mass spectrometry (HPLC‐MS/MS). The Idaho Department of 
Agriculture contracted with the University of Idaho Analytical Sciences Laboratory to test 
water around dairies in that state for steroidal hormones using an LC/MS‐ESI(+) method. The 
latter tests cost between $100 and $200 per sample. We encourage dairy program staff to work 
with researchers at the University of California and elsewhere to find ways to reduce 
laboratory costs for these important tests.  
 
C. Antibiotics – Rationale and Request 
 
A 2007 USDA survey of dairy producers in California and other major dairy states found 
that antibiotics are widely administered throughout the life of the dairy cow. These drugs 
are used for nontherapeutic purposes (growth promotion and disease prevention) as well 
as to treat sick cows.  
 
Among the survey’s findings: 
 
• Nearly 60 percent of all operations feed medicated milk replacer to preweaned heifers 

for the purposes of disease prevention and growth promotion;  
• Nearly 70 percent treat them with antibiotics for respiratory or other diseases; 
• 50 percent of operations treat weaned heifers with one or more antibiotics; 



 
 
 
 

• Over 90 percent of operations use intramammary antibiotics on dairy cows during the 
dry‐off period for nontherapeutic purposes; 

• 86 percent treat cows with antibiotics for mastitis, and 56 percent use them to treat 
respiratory diseases.  

 
Overall, the study found that the most common antibiotic classes used on dairies were 
tetracyclines, beta‐lactams (such as penicillin and cephalosporins), sulfonamides, 
aminoglycosides, and lincosamide, with several other antibiotic classes also in use. 
Ionophores such as monensin were the most widely used antimicrobial in weaned 
heifers.35  Other studies of antibiotic use on California dairy farms found that 
coccidiostats36 and florfenicol37 were also commonly used. 
 
Antibiotics are excreted in animal waste in both metabolized and unmetabolized forms. 
Numerous studies have identified antibiotics and their metabolites in livestock waste and 
wastewater,38 39 40 including that from dairies in the Central Valley.41 42  
 
Antibiotics can persist in the environment for extended periods of time; for example, 
erythromycin has been found to persist for longer than one year.43 Research also 
demonstrates the capacity of these antibiotics to travel to groundwater. Two studies on 
Central Valley dairies identified antibiotics, including sulfonamides, lincomycin, and the 
ionophore monensin, in groundwater samples.44 45 Research by the Idaho Department of 
Agriculture found sulfonamides in groundwater monitoring wells downgradient from 
dairies in that state at levels up to 2.3 micrograms per liter.46  
 
Studies of groundwater underlying other livestock operations where antibiotics are used 
have also determined that antibiotics are able to migrate through soil and are present in 
groundwater.47 48 Certain antibiotics travel more easily through the soil than do others, and 
soil type influences the speed with which they reach groundwater.49  
 
Metabolized antibiotics have been found in groundwater as well,50 but research on the 
presence and environmental impacts of antibiotic metabolites is very limited. What 
research is available suggests that some metabolites may be as potent as their parent 
compounds and may behave in unexpected ways in the environment. For example, 
metabolites of tetracycline and tylosin may be more readily transported to surface and 
groundwater than their parent compounds because they have a lower sorption 
coefficient.51 
 
The presence of antibiotics and their metabolites in groundwater is a serious concern for 
water quality and human health. A study in the Proceedings of the National Academy of 
Sciences found that antibiotics introduced into the environment from livestock operations 
contribute to the development of antibiotic‐resistant bacteria, which can then sicken 
humans.52 Both the World Health Organization and the Institute of Medicine have 
determined that the use of antibiotics in livestock production contributes to antibiotic‐
resistant human pathogens.53 The Centers for Disease Control and Prevention (CDC) has 
identified antibiotic resistance as one of the top public health threats in the United States.54 
 
 



 
 
 
 
Contaminated groundwater near livestock operations is one vehicle for human exposure to 
antibiotic‐resistant pathogens. For example, research at the University of Illinois has found 
tetracycline residues and tetracycline‐resistant genes in groundwater beneath swine 
operations where the antibiotic was used.55 Livestock antibiotics also compromise the 
beneficial use of groundwater by exposing the communities that drink it to low levels of the 
drugs over long periods of time. Impacts of this exposure are still unknown.  
 
While the Basin Plans do not specify water quality objectives for antibiotics or metabolites 
in groundwater, they do require that “ground waters… not contain chemical constituents in 
concentrations that adversely affect beneficial uses” and note that the list of contaminants 
in the Plan should be considered a minimum. The science has evolved to the point where 
antibiotics must be considered to affect beneficial uses when present in groundwater in 
significant concentrations. The Clean Water Act already recognizes some of the risks 
associated with antibiotics and other pharmaceuticals in surface water, requiring 
pharmaceutical manufacturers to monitor and report regulated pollutants as part of their 
NPDES permit. Pollutants include components of pharmaceuticals and the final product.56 
 
In sum:  
 
• Antibiotics used in dairy production and their metabolites are capable of reaching 

groundwater; 
• These contaminants contribute to antibiotic resistance, which can harm human health; 
• The Basin Plans mandate that groundwater shall not contain chemical constituents in 

concentrations that adversely affect beneficial uses, including municipal and domestic 
supply; 

 
Therefore, we petition to add antibiotics commonly used on dairies to the list of 
contaminants tested for under the MRP. Specifically, we request testing for the following 
antibiotics: aminoglycosides; tetracyclines and tetracycline degradates; cephalosporins; beta‐
lactams; florfenicol; macrolides; sulfonamides; neomycin; lincosamide; and monensin.  
 
Further, we petition that all dairies covered under the General Order be required to list 
the antibiotics they use, including quantities used, in their annual reports to the Board 
as outlined in section D. Antibiotics in use that are not included in the above list should 
also be tested for.  
 
A number of municipal governments around the country, including Chicago, Phoenix, and 
Milwaukee, already test their water for antibiotics, showing that their presence in drinking 
water is a public health concern. A growing number of labs have the capacity to test for 
antibiotics. EPA researchers often use solid phase extraction and liquid 
chromatography/mass spectrometry with positive‐ion electrospray (LC/MS‐ESI(+)) to test 
for pharmaceuticals in water samples.57 This method was also used during a multi‐year 
study by the Idaho Department of Agriculture on groundwater quality near dairies in that 
state;58 their testing cost between $100 and $200 per sample. Other researchers testing for 
antibiotics in surface and groundwater have used high performance liquid 
chromatography/tandem mass spectrometry (HPLC/MS‐MS), which is more expensive but 
may be more effective at detecting antibiotics in groundwater. We encourage dairy  



 
 
 
 
program staff to work with researchers at the University of California and elsewhere to find 
ways to reduce laboratory costs for these important tests.  
 
D. Monitoring well placement, testing guidance, and information disclosure in the 
General Order 
 
In order to ensure that the data collected under the General Order are as complete, credible 
and transparent as possible, we petition that the Executive Officer elect to make the 
following changes:   
 
1. All dairies covered under the General Order should be required to report the 

names of all antibiotics (including ionophores) and hormones in use on the dairy, 
and the quantity purchased and used, in their annual reports. This data should be 
made available to the public (without identifying information if necessary to guarantee 
full disclosure). The Board, dairies and stakeholders must know what dairies are using 
on their operations in order to test for their presence in groundwater. The collection of 
this data is consistent with the growing consensus that emerging contaminants 
adversely affect beneficial uses. 
 

2. Dairies participating in the MRP should be required to comply with specific 
guidelines governing the installation of monitoring wells in order to ensure that 
the data collected are robust and useful. Each operation participating in the MRP 
should be required to install a minimum of four wells: at least one upgradient of the 
dairy, and at least one each downgradient of the corrals, lagoon, and cropland to which 
manure is applied. This will determine the direction and gradient of groundwater flow. 
Further, the initial monitoring wells should be developed in the same aquifer and in the 
first encountered shallow aquifer, with wells added to deeper aquifers if necessary to 
determine migration of pollutants. All groundwater monitoring wells should be located 
as close as possible to the point of discharge (corral, lagoon and cropland to which 
manure is applied). All groundwater monitoring wells should be surveyed for location 
and marked for elevation, with a map accompanying each report or maintained in the 
case file, and the groundwater elevation should be recorded to the nearest one one‐
hundredth of a foot when water is monitored. Finally, all monitoring wells should be 
logged by a certified geologist or engineering geologist. 

 
3. Quarterly monitoring should be required for at least the first two years of a 

dairy’s participation in the MRP to provide an accurate assessment of the 
direction and gradient of groundwater flow. If degradation or pollution is not 
detected, the monitoring could be reduced to twice annually during critical periods, as 
defined below. 

 
4. Dairies should be given clear instructions in the MRP to test groundwater at 

times when contamination is most likely to occur. For example, dairies could be 
instructed to conduct tests a certain number of days following the land application of 
manure and/or a rain event. We encourage the Executive Officer and dairy staff to 
consult with experts at the University of California and elsewhere to develop this 
testing schedule.  



 
 
 
 

5. The Executive Officer should provide all participating dairies with a list of 
laboratories approved through the California Department of Public Health’s 
Environmental Laboratory Accreditation Program (ELAP) and should require that 
the dairies use one of these high‐quality labs for groundwater testing.59 The General 
Order requires the use of a government‐approved laboratory for discharge and surface 
water sample analyses; similar requirements should govern groundwater testing to 
ensure the consistency and quality of the data.  

 
6. The Executive Officer should require that a copy of all test results be sent directly 

from the laboratory to dairy program staff as well as to the dairies that contract with 
the lab. This requirement will ensure that all results are reported to staff. It will 
promote transparency by allowing staff to compare the test results that they receive 
with those submitted with dairies’ annual reports.  

 
7. Data from the annual reports, including that collected under the MRP, should be 

made available to stakeholders no more than two months after annual reports 
are submitted. Stakeholders are still waiting to receive the 2008 data that dairies were 
required to submit by July 1, 2009. This data covers the first year in which the General 
Order was in place. The delay makes it impossible for stakeholders, including dairy 
program staff, the Board, affected communities, and the dairies themselves, to gauge the 
impact of the new requirements and take any necessary action. Requiring that data be 
made available to stakeholders within two months will provide dairy program staff 
with ample time to compile the results while ensuring that external parties receive 
information about the performance of General Order requirements in a timely manner.  

 
E. Enforcement  
 
According to data provided to the stakeholder group by dairy program staff, a vast majority 
of the dairies that reported well test results between 2000 and 2007 ‐‐ 49 out of 54 dairies 
‐‐ reported nitrate‐N levels above the drinking water standard of 10 mg/l. Nearly half of 
them reported nitrate‐N levels that exceeded the standard by at least a factor of five, and 
seven reported levels over 100 mg/l, or ten times the standard, most of them for multiple 
years.  
 
Unfortunately, none of these dairies received letters this fall requiring them to install a 
monitoring well. Instead, it appears that priority for the first round of letters was given to 
operations that have not submitted Nutrient Management Plans or filed annual reports. 
The General Order currently prioritizes noncompliant operations in the MRP rankings by 
allotting them 100 points if they failed to complete their Nutrient Management Plan by the 
July 1, 2009 deadline. In contrast, an operation showing nitrate‐N concentrations over 20 
mg/l in a domestic or supply well receives 20 points.60  
 
It is important to take action to address both noncompliant operations and those that show 
continued pollution of groundwater despite compliance, but the actions taken should be 
different. Existing law clearly stipulates that noncompliant operations are to be held civilly 
liable for their violations. Under the Porter‐Cologne Act §13268, operations that have failed 
to furnish technical or monitoring program reports required by the Regional Board as part  



 
 
 
 
of a waste discharge requirement are guilty of a misdemeanor and may be held civilly liable 
by the Regional Board for a fine of up to $1,000 per day of violation.61  California Water 
Code § 13350 stipulates that any person who discharges waste in violation of WDR 
requirements is civilly liable and may be subject to a fine imposed by the Regional Board of 
up to $5,000 per day of violation.62 According to the enforcement policy of the General 
Order, facilities that have not submitted the required reports on time should be considered 
high priority violations and be subject to formal enforcement actions.63 
 
But rather than being subject to formal action, operations that have failed to furnish the 
reports required under the General Order are simply being required to install a monitoring 
well.  
 
The purpose of the MRP is to gauge the effectiveness of the General Order’s Nutrient and 
Waste Management Plan requirements. It is inappropriate to use the MRP as a punishment 
for dairies that have failed to comply with those requirements when the General Order calls 
for formal enforcement actions to address such violations. Noncompliant operations should 
be held civilly liable.  
 
Therefore, we petition to remove noncompliant operations (those that did not turn 
in their Nutrient Management Plans by the July 1, 2009 deadline, and/or those that 
fail to submit annual reports by July 1 of each year) from the list of operations to be 
ranked under the MRP. These operations should be dealt with separately as high
priority violations and immediate enforcement actions should be taken.  
 
We also petition to remove “Nutrient Management Plan completed by 1 July 2009” 
from the list of factors to be considered for ranking priority on page MRP17 of the 
General Order. 
 
The remaining ranking criteria should be applied to those dairies that are participating in 
the General Order as required.   
 
Conclusion 
 
Under the state’s Anti‐Degradation Policy and the Basin Plans, the Board is charged with 
ensuring that all beneficial uses of surface and groundwater are protected and that the 
waters of the state are not polluted. Among other requirements, the Basin Plans specify 
numerical water quality objectives for bacteria in groundwater. They also mandate that 
groundwater shall not contain chemical constituents in concentrations that adversely affect 
beneficial uses, including municipal and domestic supply. Protecting the beneficial uses of 
domestic and municipal supply requires preventing practices that pollute water to the 
extent that it is unsafe to drink. 
 
The Board cannot meet this goal unless it has a clear sense of the contamination that may 
be taking place around dairies in the Central Valley. For this reason, the groundwater 
monitoring and reporting program (MRP) under the 2007 General Order should include 
pathogens, antibiotics and hormones. These constituents are known to be present in  
 



 
 
 
animal manure, can migrate to groundwater, and have serious impacts on human health 
and the environment.  
 
In addition, dairies should be given clear guidance to ensure that well installation and 
testing procedures are as robust as possible. Information about the pharmaceutical 
products in use on dairies should be collected, analyzed, and made publicly available, and 
the data from dairies’ annual reports should be provided to stakeholders in a timely 
manner. Finally, immediate enforcement actions should be taken against operations that 
have not complied with the requirements of the General Order.  
 
We look forward to discussing these requests with the Executive Officer and dairy program 
staff and hope to work closely with you to facilitate implementation in the coming months. 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