To:

State Water Resources Control Board NOV e

Office of Chief Counsel

Jeanette L. Bashaw, Legal Analyst
1001 “I” Street, 22" Floor
PO Box 100

Sacramento, CA 95812-0100

Date: October 29, 2013

Petition Under California Water Code Section 13320 for Review by the State
Water Resources Control Board of Various Actions by the Central Valley
Regional Water Quality Control Board Regarding Order No. R5-2013-0122.

A. Introduction.

We, the Petitioners, are James G. Sweeney and Amelia M. Sweeney, and are small dairymen
doing business as Sweeney Dairy. Our address is 30712 Road 170, Visalia, CA 93292. Our
telephone number is (559) 280-8233 and our email address is japlus3@aol.com.

Pursuant to Section 13320 of the California Water Code, we hereby petition the State Water
Resources Control Board (State Board) to review the following decisions and actions of the
Central Valley Regional Water Quality Control Board (Regional Board) related to its adoption of
its Waste Discharge Requirements General Order for Existing Dairies, Order No. R5-2013-0122
(2013 Dairy Order). We petition the State Board to review the contents of said Order,
specifically the testing, monitoring and reporting requirements contained therein, and to grant us
the relief we hereinafter request. The 2013 Dairy Order is quite long — 167 pages, including
attachments - so it is incorporated herein by this reference.

B. Pursuance of Administrative Remedies.

On or about August 9, 2013, the Reﬁonal Board posied on jts ge‘osne its Tentative General
Waste Discharge Requirements tor Dairies, its proposed 20013 Dairy Order, and a Notice that

interested parties had 30 days within which to submit comments. The comment period would end
on September 9, 2013. We submitted a comment letter, with numerous attachments, to the
Regional Board on September 8, 2013 (comment letter), which we attach hereto and incorporate



herein by this reference.’ The Regional Board adopted the 2013 Dairy Order at its Board meeting
on October 3, 2013.

C. Legal Arguments and Authorities.
1. Lack of Netice and Denial of Due Process.

The Notice about the Tentative 2013 Dairy Order? was first posted on the Regional Board’s
website on or about August 9, 2013 at an obscure, difficult-to-find location. One would have to
navigate through all of the following menu choices to stumble across the Notice and the
Tentative 2013 Dairy Order and its Attachments:

-Public Notices
-Decisions Pending
-Tentative Orders
~All Other Orders for Future Board Meetings
-Reissuance of General Waste Discharge Requirements for Dairies

At the time, we did not know that the Third Appellate District Court had declared in November,
2012 that the Regional Board’s prior General Waste Discharge Requirements for Dairies, No.
R5-2007-0035 (2007 Dairy Order), was illegal, or that on April 16, 2013 the Superior Court for
Sacramento County had thereupon ordered the Regional Board to set the 2007 Dairy Order
aside’.

No written notice regarding the proposed 2013 Dairy Order had been mailed to us. The only
reason we became aware of these court decisions, of the proposed 2013 Dairy Order, and of its
30-day comment period ending September 9, 2013 was because one of the Regional Board staff
members happened to call these matters to our attention on August 12, 2013,

We asked a few dairymen who are friends of ours and discovered that none of them were aware
of the proposed 2013 Dairy Order, or of the comment period, and none had received written
notice thereof. They were also unaware of the Courts’ decisions with respect to the 2007 Dairy
Crder.

The landmark U. S, Supreme Court case of Mudlane v. Central Hanover Bank & Trust Company,
339 10.8. 306 (1950), held that, under the protections afforded by the 14™ Amendment of the
United States Constrtution, all persons are entitled to receive notice that is “reasonably
calculated” to inform them of proceedings that will affect them. The Regional Board has a list of
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mailing addresses and email addresses for the dairy owners subject to their jurisdiction and
purview, including us. The Regional Board obviously knew that we dairymen would be affected
by the adoption of this proposed 2013 Dairy Order. Ironically, the Regional Board sent us an
email on October 16, 2013, notifying us that it bad adopted the 2013 Dairy Order, and we
suspect it sent the same email announcement of the Order’s adoption to many other dairymen.*
Thus, under the holding of the Mullane case, the Regional Board denied due process to all
dairymen and known dairy organizations when it failed to give notice of the comment period and
of the date of the proposed adoption of the Order by a method “reasonably calculated” to inform
them of the proceedings.

In addition, the 2013 Dairy Order is very long and complex. We needed far more than 30 days to
adequately read, study and digest its contents. Thirty days was also insufficient for us to consult
with expert consultants to develop and submit expert testimony and other additional relevant
evidence. The Board’s refusal to provide a much longer comment period effectively frustrated
our ability to provide the fullest measure of response that we would have otherwise been capable
of.

. The 2013 Dairy Order Violates Water Code Subsection 13267(b) and Code of Civil
Procedure Subsections (b) and (c) (Abuse of Discretion and Lack of Evidenee),

Water Code subsection 13267 (b) states that, while the Regional Board has the authority to
require dairymen to provide technical or monitoring program reports, “the burden, including
costs, of these reports shall bear a reasonable relationship to the need for the report and the
benefits to be obtained from the reports, and shall identify the evidence that supports requiring
that person to provide the reports.” Further, it must provide “a written explanation with regard to
the need for the reports, and shall identify the evidence that supports requiring that person to
provide the reports.”

Under the Code of Civil Procedure, subsections 1094.5(b) and (c) also states that a state agency
has abused its discretion if it has not proceeded in the manner required by law, or its order or
decision is not supported by the findings, or its findings are not supported by the evidence.

It is our contention that the Regional Board’s adoption of its 2013 Dairy Order fails to comply
with Water Code subsection 13267(b), and that its findings and decisions with respect to the
adoption of the Order and its various requirements are not supported by evidence, as required by
CCP 1094.5(b) and (c).

One must look at the administrative record to determine whether an agency’s adoption of an
order meets the requirements described in Water Code subsection 13267(b) and in Code of Civil
Procedure subsections 1094.5(b) and (c). Does the Order and/or its administrative record comply
with section 13267(b) by sufficiently explaining the need for, and identifying the evidence
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supporting the need for, each and every required report? Does the Order and/or its administrative
record establish that the need for each and every report justify the burden and costs imposed by
them? Does the Order and/or its administrative record contain facts and evidence supporting the
Regional Board’s findings? And does the Order and/or its administrative record contain findings
that support the Regional Board’s adoption of the 2013 Dairy Order and each and every one of
its testing, monitoring and reporting requirements?

In order to ascertain the above, on October 11, 2013 we submitted to the Regional Board a public
records act request for copies of the administrative record for the 2013 Dairy Order. We received
an email reply from the Regional Board staff on October 21, 2013, advising us that it will be
months before the administrative record will be available.’

We know that the administrative record for the 2007 Dairy Order consisted of over 34,000 pages.
Therefore, we suspect that the administrative record for the 2013 Dairy Order will be quite large.
Principles of due process demand that we have the right to supplement this Petition for Review
with augmented arguments after we have been provided with a copy of the administrative record
and have had a reasonable amount of time thereafter to review and digest it.

In the meantime, we believe and contend that the 2013 Dairy Order violates the provisions of
Water Code subsection 13267(b) and Code of Civil Procedure subsections 1094.5(b) and (c), and
therefore the Order and its waste discharge requirements, including its testing, monitoring and
reporting requirements, are illegal, unenforceable and must be set aside.

. The 2013 Dairy Order Violates Water Code Subsection 13263(a) (Economic
Considerations).

California Water Code Section 13240 states that “Each regional board shall formulate and adopt
water quality control plans for all areas within the region. ... Such plans shall be periodically
reviewed and may be revised.” These plans must include its water quality objectives. Water
Code Section 13241 declares that “such water quality objectives shall take into account
“economic considerations.”

Water Code Section 13263 (a) states that waste discharge requirements shall not only implement
adopted water quality control plans, but they shall also “take into consideration ...the provisions
of Section 13241 fwhich includes “economic considerations”].”

Paragraph 14, on page 3, of the 2013 Dairy Order recites that it implements its various basin
water quality control plans, which include the water quality objectives set forth therein. The
Order also recites that it constitutes general waste water discharge requirements for all dairies in
its region.

> Exhibit 4



Our September 8, 2013 comment letter complained that the proposed 2013 Dairy Order violated
the requirements of Water Code subsection 13263(a} by failing to take into account economic
considerations for smaller dairies. Our letter pointed out that when the 2007 Dairy Order took
effect, it governed over 1600 dairies. As of July, 2012, however, according to data provided to us
by the Regional Board, there were 1221 dairies in the Regional Board’s Region. And many
dairies have sold out after July, 2012, Therefore, more than twenty five percent of the total
dairies in the Central Valley Region have closed during the past four years.

We also called to the Regional Board’s attention its own data, which showed the dairies that
provided reports to the Fresno office in 2007 as compared to 2010:

Herd Size 2007 2010 Attrition
Less than 400 cows 36 30 -26 = 46% attrition
400 to 700 cows 92 62 ~30 = 32% attrition
Over 700 cows 485 455 -30 = 6% attrition
Total 633 547 -86 = 13% overall attrition

This data revealed that only about half the number of smaller dairies filed reports in 2010 as
compared to the number of smaller dairies that filed reports in 2007. What was most meaningful
in this data was the much higher rate of disappearance in the number of smaller dairies since the
adoption of the 2007 Order.

The above phenomenon is not surprising. We had previously obtained the administrative record
for the earlier 2007 Dairy Order. It consisted of 34,000 pages of documents and testimony, all of
which we read. Our September 8, 2013 comment letter to the Board, on pages 2 through 4,
enumerated all of the testimony that had been presented to the Regional Board in 2007 about
how expensive the reporting requirements set forth in the 2007 Dairy Order would be, and how
especially unbearable it would be for smaller dairies.

Yet, the Board ended up granting no exemptions or waivers of any kind in the 2007 Dairy Order
based on herd size, despite the fact that no evidence appeared in the 2007 administrative record
showing that smaller dairies were as capable as larger dairies in dealing with the additional
economic burdens of complying with the testing, monitoring and reporting requirements
contained in the 2007 Order. And no evidence appeared in the administrative record that
disputed the abundant testimony that the proposed 2007 Order would be harmful, even fatal, to
smaller dairies.

Our 2013 comment letter pointed out how we own and operate a small dairy, milking about 290
cows. Small dairies, such as Ours, are under greater economic stress than larger, more efficient
dairies and, therefore, we are less able to handle the high costs involved in complying with the
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various waste discharge and reporting requirements described in the proposed 2013 Dairy Order.
Our 2013 comment letter also attached a letter from our lender that confirmed that our dairy
facility and the dairy facilities of our size have become worthless — they are worth nothing.®

Not only is it generally accepted that small dairies are less able to deal with the high regulatory
costs, but on the basis of cow numbers, we also showed in our 2013 comment letter that small
dairies pose a dramatically smaller threat to the groundwater. The Regional Board recently
prepared a report enutled 2011 Compliance by Dairy Size Annual Report, which lists each dairy
within the region:” In 2011, 1,596,230 dairy cows populated the Central Valley Region. The 155
smallest dairies had 31,357 cows. The three largest dairies had 31,676 cows. The 38 largest
dairies had 228,433 cows while the 430 smallest dairies had 228,211 cows. Hence, dairies with
301 to 700 cows represent 12.6% of the cows in the Central Valley Region, while dairies with
300 cows or less represent only 1.69% of the cows in the Region.

Water Code subsection 13269 (a) (3) gives the regional boards the authority to waive monitoring
requirements where it determines that certain discharges “do not pose a significant threat to
water quality.” We noticed that the Regional Board exempted farming operations under 60 acres
in its Waste Discharge Requirements General Order for Growers in the Tulare Lake Basin (R5-
2013-0120), which it just adopted on September 19, 2013. Its rationale for doing so was that
such small operations only represent about 4% of the irrigated acres in the Basin. While the
Board felt that a 4% impact by small farms was small enough to justify exempting them, it never
explained or justified why small dairies having only a 1,7% impact did not desetve a similar
exemption.

Our 2013 comment letter also pointed out that other Regional Boards have been sensitive to the
issue of smaller dairies. Both the North Coast Regional Water Quality Control Board and the San
Francisco Bay Regional Water Quality Control Board have recognized how smaller dairies have
a much smaller impact on groundwater, and how they are less able to bear the same regulatory
expenses and burdens that larger dairies can. Both Regional Boards saw fit to adopt special
performance and reporting relief for dairies under 700 cows (See Orders R1-2012-0003 and R2-
2003-0094, respectively).

In the case of the North Coast Region’s Order R1-2012-0003, it declares that “this Order applies
to dairies that pose a low or insignificant risk to surface water or groundwater.” The Order goes
on to say that “economics were considered. as required by law, during the development of these
objectives,” and “that a waiver of WDRs [waste discharge requirements] for a specific type of
discharge is in the public best interest.” (Emphasis mine) In the case of the San Francisco Bay
Region, it requires smaller dairies to complete and file a two-page “Reporting Form” which does
not require the involvement of expensive engineers. We also noted that the San Joaquin Valley
Air Pollution Control District exempts smaller dairies from many of its requirements.

The 2013 Dairy Order, and we suspect its administrative record, does not show that the Order
complies with Water Code subsection 13263(a). We believe and contend that the 2013 Dairy
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Order, as general waste discharge requirements, and as an implementation of the basin water
quality plans, must also take into account current “economic considerations.” But the 2013
Dairy Order does not reflect any of this. It specifically fails to implement water quality
objectives and impose general waste discharge requirements that will be within the economic
means of smaller dairies — operations that have to deal with disproportionately higher per cow
monitoring and reporting costs. Indeed, the proposed Order fails to address the special economic
circumstances of smaller dairies in any way whatsoever.

Half of the cows in our herd are Jerseys. We attached to our comment letter an article entitled
“Study Pinpoints Sustainability of Jersey Milk Product.”® It dealt with recent studies about how
Jerseys have a lesser impact on the environment than Holsteins do; they produce less waste and
use less water per the same amount of milk product. The 2013 Dairy Order fails to address this
issue.

The Regional Board’s failure to adopt either exemptions, waivers or other special relief for
dairies under some reasonable herd size from most or all of the 2013 Order’s requirements, not
only violates subsection 13263 (a) of the Water Code, it also puts smaller dairies in the Central
Valley region at a greater competitive disadvantage with larger dairies in the Central Valley, and
at a competitive disadvantage with small dairies in the North Coast and San Francisco Bay
regions.

. As a Set of General Waste Discharge Requirements, the 2013 Dairy Order Violates Water

Code Section 13263(i). It Should Not Apply to All Dairies.

The 2013 Dairy Order states on page 2 that it “serves as general waste discharge requirements
for discharges of waste from existing milk cow dairies of all sizes.” (Emphasis ours)

Water Code subsection 13263 (i) provides in part:

“The state board or a regional board may prescribe general waste discharge requirements for a
category of discharges if the state board or that regional board finds or determines that al/ of the
following criteria apply to the discharges in that category: (Emphasis ours)

(1) The discharges are produced by the same or similar operations.

(2) The discharges require the same or similar treatment standards.

»

The 2013 Dairy Order is a set of general waste discharge requirements that apply to all dairies in
the Central Valley Region, regardless of size. But subsection 13263 (i) requires the Board to
determine whether there are reasonably distinguishable differences such that dairies should be
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divided info different categories for which different general waste discharge requirements should
apply.

As demonstrated above, (1) smaller dairies produce significantly less dairy waste than larger
dairies, and (2) smaller dairies are also significantly less able to bear the costs imposed by the
general waste discharge requirements imposed under your proposed 2013 Order. We believe and
contend that there is no substantial evidence in the administrative record that supports the
Regional Board’s determination that smaller dairies are the same as or are similar operations to
larger dairies, and that they should be treated the same under the same General Order. They are
not similar in terms of the magnitude of their potential irpact to groundwater or in their ability
to bear the regulatory costs imposed upon them. We believe that 13263 (i) imposes upon the
Regional Board the duty to divide dairies into two or more categories on which different general
waste discharges would be imposed on each category. For this reason, the 2013 Dairy Order
violates the provisions of Water Code section 13267(i) and is therefore illegal, unenforceable and
should be set aside.

Also, as conditions differ from dairy to dairy, the most appropriate type of treatment standards
may be different as well. Yet, the 2013 Dairy Order does not address or take into account any of
these differences,

. The Revised Order Is Not Based On and Fails To Implement the Most Modern and
Meaningful Scientific Findings and Technologies.

Subsection 13263 (e) of the Water Code provides in part that “All [waste discharge]
requirements shall be reviewed periodically.” If new and more cost effective ways can
accomplish the same purpose, we contend that the above section imposes on the Regional Board
a legal duty to review such issues and revise its requirements accordingly. The analysis and
deliberations leading up to the Regional Board’s adoption of the 2013 Dairy Order provided the
Board the perfect opportunity to make such a review.

Our September 8, 2013 commment letter submitted the following research papers to the Regional
Board for review and consideration, and we asked that they be made part of the administrative
record:

1. “Saturated Zone Denitrification: Potential for Natural Attenuation of Nitrate
Contamination in Shallow Groundwater Under Dairy Operations,” a paper resulting from
a research project conducted in 2004-2005 at a Merced County dairy and at a Kings
County dairy, and involving a network of 21 groundwater monitoring wells. The study
was conducted by the Lawrence Livermore National Laboratory and the University of
California, Davis and was funded by a grant from the State Water Resources Control
Board. ;fhe paper was published in Environmental Science and Technology, 41:759-765
(2007).
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2. “Impact of Dairy Operation on Groundwater Quality,” a report dated August 8, 2006. It
was a research project conducted in 2003-2005 by the Lawrence Livermore National
Laboratory and the University of California, Davis and was funded by the State Water
Resources Control Board. The study was conducted by using an extensive network of
groundwater monitoring wells installed at three dairies in Kings County, one dairy in
Merced County and on dairy in Stanislaus County.'®

3. “Manure Waste Ponding and Field Application Rates,” dated March, 1973, It was a study
conducted by the University of California Agricultural Extension Service, the University of
California, Davis and the State Water Resources Control Board. The study involved 25
dairy manure holding ponds located in Stanislaus, San Joaquin and San Bernardino
counties.

4. “When Does Nitrate Become a Risk for Humans?” This 2008 paper was co-authored by a
team of eight scientists from universities in the United States, the U.K., Netherlands and
France,lgnd the paper was published in the Journal of Environmental Quality, 37:291-295
(2008).

These attached documents represent scientific research papers and reports that should have been
considered by the Regional Board before adopting its final 2013 Dairy Order. One paper shows
that the amount of seepage or leakage from dairy wastewater lagoons is minor because of the

~ sealing properties of manure, particularly when considered in the context of the small amount of
surface area that lagoons represent in comparison to the entire surface area of a dairy site and its
associated cropland. This sealing and minor seepage has been determined to occur regardless of
whether the lagoons were constructed in heavy clay or very sandy soils.

Another paper shows that there are bacteria below ground surface that denitrify nitrates in lagoon
seepage water such that there is a significant conversion of the nitrates (NO3) in the lagoon
seepage water into inert, non-toxic nitrogen gas (N2}, Indeed, it has been found that complete
denitrification has occurred at approximately 40 feet below ground surface, and that this occurs
regardless of the soil types involved.

One of the papers ascertained that there are certain compounds and gasses in manure water that
can be used to determine whether it is water from dairy lagoons or from waste applied in
irrigation water that may have infiltrated into first encountered groundwater. Tests exist that
detect the presence or absence of tritium in groundwater and that measure 4He. These tests ¢can
determine the age of the groundwater. In other words, testing methods exist that can show
whether a dairy’s opetations have actually impacted the tested groundwater, or whether the
nitrates encountered came from sources other than the dairy operation. We submnitted testimony
in our comment letter about a dairyman who built a new dairy facility ten years ago in Madera
County. He was required by the County to test the water for nitrates from his newly drilled
domestic and irrigation well. The tests revealed high nitrates, even though no animals had yet
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been brought to the new facility and even though there were no dairy facilities within ten miles
of his new dairy site. This shows how simple testing for the presence of nitrates is inadequate to
prove their source.

One of the foregoing papers established that ammonium and other undesirable constituents found
in lagoon seepage water adhere fo the soil particles immediately beneath the lagoon and do not
migrate info lower groundwater tables. Even salt has been found to seep out of the bottoms of
lagoons in very small amounts.

We also see from one of the papers that the very underpinnings of the need to regulate nitrates is
being challenged; that the health threats of nitrates are misplaced or overstated at the levels
commonly found in our Valley groundwater. In any event, the paper insists that more research
needs to be done to see whether the current allowable limits for nitrates should be significantly
relaxed, and whether there is a more cost effective way to address whatever health risks are
ultimately found to actually exist.

We noticed that the 2013 Dairy Order makes periodic references to the Brown, Vance Report.
This report, entitled, “Review of Animal Waste Management Regulations: Evaluation of
Alternative Confined Animal Facilities Criteria to Protect Groundwater Quality from Releases.”,
is a report released in November, 2004 by Brown, Vance & Associates, an engineering firm
engaged by the San Jose State University Foundation, and which was funded by a grant from the
State Water Resources Control Board. The report, with its Appendices, is very long - about 120
pages - so we will not attach a copy berewith, but the Regional Board and its staff have been in
possession of it since its release in 2004, It needs to be pointed out that the report was produced
before the more recent research papers (Exhibits F, G and I of Exhibit 1) were published. Indeed,
most of Brown’s observations and recommendations have been subsequently undermined, put
into question and/or otherwise debunked by these studies and reports. In addition, the Brown
report’s assessment of the average costs of its recommended measures, having been arrived at in
2002, are now wildly obsolete and therefore inapplicable in light of the dramatically changed
revenue and cost conditions that currently exist in the dairy industry. The Brown, Vance report
should be disregarded as support for much of the contents of the 2013 Dairy Order.

In short, old and new research and advanced technologies that presently exist show that there are
more accurate and less expensive means for evaluating groundwater contamination risk, of
determining non-contamination of groundwater, and of using less expensive practices that can
prevent such contamination. In light of the above research papers, the administrative record will
have to contain substantial evidence supporting the need for each and every test, and for the
monitoring program and reports required by the 2013 Order that the Board adopted. Moreover,
such evidence must have been submitted by qualified experts, and must conclusively prove that
the conclusions arrived at in the above research papers were in error.

As mentioned earlier, it will be some time before we receive the administrative record. We will
also need an adequate amount of time to review its contents. When that has occurred, we will
bring to the State Board’s attention what we have found. In the meantime, we believe that most
of the 2013 Dairy Order’s testing, monitoring and reporting requirements are primitive,
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3.

antiquated, obsolete, unjustified, unsupported with substantial evidence and provide nothing of
real value except for lining the pockets of engineers, consultants and laboratories.

Does the Raw Data Collected by the Regional Board From Tulare Lake Basin Dairy
Groundwater Monitoring Wells Over the Last Ten Years Support the Need for Such
Testing and Monitoring?

Our comment letter dated September 8, 2013 pointed out that we have seen letters sent in 2003
by the Regional Board staff to a particular Tulare County dairyman. The first letter required the
dairyman to submit test results from his deep irrigation wells. When one of the wells showed a
nitrate-nitrogen level of 22 mg/1., the Regional Board required the dairyman to install a network
of groundwater monitoring wells and to begin sending quarterly test results to the Board
thereafter, We understand that a large number of dairymen were required to install monitoring
wells at about the same time. We assume that the Regional Board has been continuously
receiving test data from these wells over the last ten years. In fact, the 2013 Dairy Order states on
page 5:

“23. Groundwater monitoring shows that many dairies in the Region have impacted groundwater
quality. ... Prior to the issuance of the 2007 General Order, the Central Valley Water Board
requested monitoring at 80 dairies with poor waste management practices in the Tulare Lake
Basin. This monitoring has also shown groundwater impacts under many of these dairies,
including where groundwater is as deep as 120 feet and in areas underlain by fine-grained
sediments.”

Our ability to adequately comment on the 2013 Dairy Order depended on us being able to see
and evaluate aff of the actual test results, reports and other data submitted to the Regional Board
from all of the monitoring wells at all of these “80 dairies™ in the Tulare Lake Basin, and from
any other dairy in the Tulare Lake Basin that installed monitoring wells, during and after 2003.
We recently made a public records act request for copies of all of said test results, reports and
data. We were advised by email on September 26, 2013 that these records consist of 21,000
pages and that copies of them will cost us $2100.00."* We cannot afford this amount. However,
the Regional Board should have reviewed this data and produced a summary, analysis or report,
which we are now asking for, if such exist.

A General Indictment of the Regional Board.

The Porter-Cologne Act, enacted in 1969, created the regional water quality control boards.
Thus, the Regional Board has been in the business of protecting the quality of our groundwater
for the last 43 years. It and its staff have been collecting and studying data for over four decades.
It has promulgated rules and regulations and imposed them and its management practices and
waste discharge requirements on dairymen during this time. Dairymen, for the most part, have
dutifully implemented the management practices prescribed and required by the Regional Board
over the last 43 years. Yet, after all these decades of protecting groundwater and assuring people
that the practices and measures it imposed were necessary and sufficient in achieving the same, a
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recent lawsuit has now caused the Regional Board to admit in its 2013 Dairy Order that it had
been wrong; that the dairies supervised and regulated by it for the last 43 years have indeed
continued to pollute groundwater, even though they have been following the Regional Board’s
orders and requirements. On page 9 of the 2013 Dairy Order, paragraph 34 admits that after 43
years of collecting data and information from dairies, the Regional Board does do not know if
the management practices it has imposed upon dairies are effective.

This 2013 Order seeks a continuation of its extensive, intrusive and costly program of collecting
data and submitting reports. After 43 years, the Regional Board should have collected more than
enough data and studied all available research on the topic. Its shameful admissions are a
disgraceful indictment of the agency’s performance over a very long time, Moreover, we see no
evidence in the Order that the Regional Board is acknowledging or implementing the most recent
research or technologies.

The Regional Board’s staff are full-time employees who are deemed to be “professional” water
quality experts. The burden must be on them to show us - the people who will be affected by this
Order - precisely and accurately why each and every one of the management practices, tests,
monitoring programs and reporting requirernents set forth in this Order are necessary, that they
are not excessive in their burdens, and that they reflect the best and most cost effective means
based on the most recent research and technologies. In contrast, we dairymen do not possess the
data the Regional Board has collected, and we do not have the time or resources to become
experts. We expect the Regional Board to lay everything out in detail -- to plainly connect the
dots. Anything less will be treated as a denial of due process, a failure to support the Order with
substantial evidence, and a violation of the applicable provisions of the Water Code.

_D. Appeal and Petition for Review/ Actions Requested of State Board.

Pursuant to Section 13320 of the California Water Code, we hereby appeal to the State Board
regarding the following decisions and actions of the Regional Board, and we petition the State
Board to review the same and grant us the hereinafter requests:

We petition the State Board to determine and declare that the 2013 Dairy Order and its testing,
monitoring and reporting requirements do not comply with applicable law, including the
provisions of Water Code sections 13263 and 13267, as well as Code of Civil Procedure section
1094.5, and that said Order and the general waste discharge requirements set forth therein are not
supported by the evidence. Therefore, the 2013 Dairy Order is illegal, invalid, unenforceable and
should be set aside.

A copy of this Petition, together with all exhibits, has been mailed to the Central Valley Regional
Board.

Respectfully submitted, p /} (*\":_
o f oty e S

James G. Sweeney AmeliaPI’\A. Sweenéy Dated: October 29, 2013

f‘
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JAMES G. & AMELIA M. SWEENEY

30712 ROAD 170, VISALIA, CA 93292 559-280-8233
japus3@aol.com

September &, 2013

Allan Cregan

Central Valley Regional Water Quality Conirol Board
1685 “E” Street

Fresno, CA 93706

Re: Tentative General Waste Discharge Requirements for Existing Dairies
R5-2007-0035R

Dear Mr. Cregan:

We are James and Amelia Sweeney, and we carry on a small dairy Operation at 30712 Road 170,
Visalia, Tulare County, California. Please treat this letter as our public comment {0 your
Tentative General Waste Discharge Requirements for Existing Dairies (2013 Order). Please
make it and all of our attached Exhibits a part of the administrative record for the 2013 Order.

We Are Being Denied Due Process.

We attach a copy of your Notice about this Tentative 2013 Order.! It was first posted on your
website on or after August 9, 2013. It was posted at an obscure, difficult-to-find location. One
would have to navigate through all of the following menu choices to stumble across the Notice
and the Tentative 2013 Order (and its Attachments):

Public Notices
Decisions Pending
Tentative Orders
All Other Orders for Future Board Meetings
Reissuance of General Waste Discharge Requirements
for Dairies

Indeed, we would have had no idea that the Third Appellate District Court had declared in
November, 2012 that your prior General Waste Discharge Requirements for Dairies, No. R5-
2007-0035 (2007 Order), was illegal, or that on April 16, 2013 the Superior Court for
Sacramento County had otdered the Central Valley Regional Water Quality Control Board
(Regional Board) to set aside the 2007 Order.

No written notice regarding your proposed 2013 Order has been mailed to us. The only reason
we became aware of these court decisions and of your Tentative 2013 Order and its 30-day
comment period ending September 9, 2013 was because one of your staff members happened to
call them to our attention on August 12, 2013.
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We recently asked a few dairymen who are friends of ours, and discovered that none of them had
received written notice of the Tentative 2013 Order or of the comment period. They, too, were
unaware of the 2013 Order and unaware of the Courts’ decisions with respect to the 2007 Order.

The landmark U. 8. Supreme Court case of Mullane v. Central Hanover Bank & Trust Company,
339 U.S. 306 (1950), held that, under the protections afforded by the 14™ Amendment of the
United States Constitution, all persons ave entitled to receive notice that is “reasonably
calculated” to inform them of proceedings that will affect them. The Regional Board has a list of
mailing addresses for each dairy owner subject to their jurisdiction and purview, including us,
who they know will or could be affected by the adoption of this proposed 2013 Order. Asa
result, under the doctrine of the Mullane case, the Regional Board has denied us of due process,
as well as all other dairymen and known dairy organizations to whom they failed to give actual
notice.

Moreover, your proposed 2013 Order is long and complex. We need far more than 30 days to
adequately read, study and digest its contents and, where necessary, to engage expert consultants
to assist us in the process and perhaps prepare expert testimony and relevant evidence for
submission. We hereby request that the Regional Board grant an extension of the comment
period for at least 60 additional days. The Board’s refusal or the granting of a lesser extension
would be unreasonable and a further denial of due process, not only to us but to all dairymen
affected by the adoption of this proposed 2013 Order.

Tn the meantime we will do the best we can given this inadequate Comment period, and we
present the following comments and evidence regarding your 2013 Order:

The Water Code Requires the Adoptior and Implementation of Water Quality Objectives
and the Adoption of Waste Discharge Requirements That Take Into Consideration
Economic Conditions. Your Basin Plans and Your Propesed 2013 Order Do Not Do So.

According to a recent report by the California Milk Advisory Board, the California dairy
industry is responsible for 443,574 jobs, 563 billion in economic activity, and provides one fifth
of the nation’s milk supply.*

When the 2007 Order took effect, it governed over 1600 dairies. As of July, 2012, however,
according to data provided to me by the Regional Board, there were 1221 dairies in the Re gional
Board’s Region. Many dairies have sold out since then. Therefore, more than twenty five percent
of the total dairies in the Central Valley Region have closed during the past four years.

Earlier, we had requested data from the Regional Board staff that would reveal the report filing
rate of dairies, broken down by herd size. In response to our request, Jorge Baca, from the
Regional Board, provided us with data concerning the dairies dealt with by its Fresno office.
This data shows the following with respect to the dairies that provided reports t0 the Fresno
office in 2007 as compared to 2010:
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Herd Size 2067 2010 Atirition

Less than 400 cows 56 30 -26 = 46% atfrition
400 to 700 cows 92 62 -30 = 32% attrition
Qver 700 cows 485 455 -30 = .6% attrition
Total 633 547 -86 = 13% overall attrition

This data reveals that only about half the number of smaller dairies filed repotts in 2010 ag
compared to the number of smaller dairies that filed reports in 2007. What was most meaningful
in this data was the much higher rate of disappearance in the number of small dairies since the
adoption of the 2007 Order.

But the above phenomenon is not surprising at all. The administrative record (AR) of your earlier
7007 Order consists of 34,000 pages of documents and testimony. We have read all of these
pages and found that a great deal of testimony was presented conceming how expensive the
reporting requirements set forth in the 2007 Order would be, and how especially unbearable it
would be for smaller dairies:

(1)  Ms. Asgill, an agricultural economist, testified that because of the proposed 2007 general
waste discharge requirements for dairies, “we are probably looking at the smaller dairies going
under. Probably those dairies that we [are] usually fond of protecting — dairies under 500 milking
cows - will be going out.” (Administrative Record (AR} 000444)

(2) A letier from the State Department of Food and Agriculture Board mentioned that
Governor Schwarzenegger “made a commitment to reject new regulations that unfairly impact
small business. ... It is expected that new and existing regulations will be reviewed for economic
impact to small business. ... we encourage the RWQCB to review your proposal ... propose
alternatives that are less burdensome.” (AR 007297)

3 The Federal government presented input: The EPA’s Small Business Advocacy Panel
submitted its recommendation to streamline the reporting requirements and that operations under
1000 animal units should be exempted from certain requirements. (AR 02397)

(4) The State Water Resources Control Board expressed concern in its submission during the
hearings that the proposed requirements “may have significant adverse economic impact on
small business.” The State Board went on to recommend “different compliance or reporting
requirements ... which would take into account the resources available to small business ...
[and] exemption or partial exemption from regulatory requirements for small business.” (AR
019632)

(5)  Even Regional Board member Dr. Longley expressed concern: “Whereas larger daities, a
10,000 cow dairy, would be able to absorb the costs, a 100 cow dairy is going to be faced with
possible disaster.” (AR 002163)



(6)  Inresponse to a written question submitted by Baywatch, Siqna Club, California
Sportfishing Protection Alliance and Waterkeeper Alliance, the Regional Board staff assured
them that “the Board has the option of limiting the application of this order based on the size of
herd,” and that “waste discharge requirements or a waiver of waste discharge requirements
would be adopted for facilitics that are not covered by the order.” (AR 0005 83)

However, the Board ended up granting no waivers of any kind in the 2007 Order based on herd
size, despite the fact that no evidence was presented into the 2007 administrative record sh::mdng
that smaller dairies were as capable as larger dairies in dealing with the additional economic
burdens of complying with the reporting and other requirements contained in the 2007 Order.
And no evidence was presented that disputed the abundant testimony that the proposed 2007
Order would be harmful, even fatal, to smaller dairies.

We own and operate a small dairy, milking about 290 cows. Small dairies, such as ours, are
under greater economic stress than larger, more efficient dairies and, therefore, we are less able
to handle the high costs involved in complying with the various waste discharge and reporting
requirements described in your proposed 2013 Order. We attach a copy of a leiter from our
lender that confirms that our dairy facility and the dairy facilities of our size have become
worthless — namely, they are worth nothing.”

Your proposed 2013 Order will eventually require all dairies to line wastewater lagoons and to
install individual groundwater monitoring well systems. It looks like complying with the
requirement of lining wastewater lagoons will cost the average 300 cow dairy over $200,000.00.
In our case, this would cost more than the net worth of our entire dairy facility. Many of the
larger dairy operations, however, are relatively new and were required to install monitoring wells
and line their ponds during construction so they will be relatively unaffected by many of these
new requirements.

Complying with the requirement of each dairy installing its own network of groundwater
monitoring wells on its dairy site will also be tremendously expensive. DAIRY CARES of
Sacramento recently estimated that the average cost of installing an individual groundwater
monitoring well system on a dairy would be $42,000.00, and thousands of dollars each year
thereafter for ongoing sampling, testing and reporting. The cost of groundwater monitoring well
programs, both the installation and the periodic reporting costs, would, for the most part, be the
same for small dairies as they would be for large dairies. This means that the cost per cow will be
much greater for smaller dairies than for larger ones.

California Water Code Section 13240 states that “Each regional board shall formulate and adopt
water quality control plans for all areas within the region. ... Such plans shall be periodically
reviewed and may be revised.” (Emphasis ours) These plans must include its water quality
objectives. Water Code Section 13241 declares that “such water quality objectives shall take into
account “economic considerations.” Paragraph 14, on page 3, of your proposed 2013 Order
recites that it implements its various basin water quality control plans, which include the water
quality objectives set forth therein. 'Your proposed Order also recites that it constitutes general
waste water discharge requirements for dairies in its region. Water Code Section 13263 (a) also
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states that waste discharge requirements shall not only implement adopted water quality control
plans, but they shall also “take into consideration ...the provisions of Section 13241 [which
includes “economic considerations™].”

In order to show that your proposed 2013 Order complies with the above code sections, you must
show that you have recently reviewed your basin water quality plans and ensured that they take
into account recent economic considerations. We also believe your proposed 2013 Order, as
general waste discharge requirements, and as an implementation of your basin water quality
plans, must also take into account current “economic considerations,” But your proposed 2013
Order does not reflect any of this. It specifically fails to implement water quality objectives and
impose general waste discharge requirements that will be within the economic means of smaller
dairies — operations that have to deal with disproportionately higher per cow monitoring and
reporting costs. Indeed, the proposed Order fails to address the special economic circumstances
of smaller dairies in any way whatsoever.

Not only is it generally accepted that small dairies are less able to deal with the high regulatory
costs, but on the basis of cow numbers, we can also show that small dairies pose a dramatically
smaller threat to the groundwater. The Regional Board recently prepared a report entitled 2011
Compliance by Dairy Size Annual Report, which lists each dairy within the region:* In 2011,
1,596,230 dairy cows populated the Central Valley Region. The 155 smallest dairies had 31,357
cows. The three largest dairies had 31,676 cows. The 38 largest dairies had 228,435 cows while
the 430 smallest dairies had 228,211 cows. Hence, dairies with 301 to 700 cows represent 12.6%
of the cows in the Central Valley Region, while dairies with 300 cows or less represent only
1.69% of the cows in the Region.

Half of the cows in our herd are Jerseys. We attach an article entitled “Study Pinpoints
Sustainability of Jersey Milk Product.” It deals with recent studies about how Jerseys have a
lesser impact on the environment than Holsteins do; they produce less waste and use less water
per the same amount of milk product. Your proposed 2013 Order fails to take this into account.

Water Code subsection 13269 (a) (3) gives the regional boards the authority to waive monitoring
requirements where it determines that certain discharges “do not pose a significant threat to
water quality.” Other Regional Boards have been sensitive to the issues of the lower impact of
smaller dairies and to economic considerations. Both the North Coast Regional Water Quality
Control Board and the San Francisco Bay Regional Water Quality Control Board have
recognized how smaller dairies have a much smaller impact on groundwater, and how they are
less able to bear the same regulatory expenses and burdens that larger dairies can. Both Regional
Boards saw fit to adopt special performance and reporting relief for dairies under 700 cows (See
Orders R1-2012-003 and R2-2003-0094, respectively).[EE)

In the case of the North Coast Region’s Order R1-2012-0003, it declares that “this Order applies
to dairies that pose a low or insignificant risk to surface water or groundwater.” The Order goes
on to say that “economics were considered, as required by law, during the development of these
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objectives,” and “that a waiver of WDRs [waste discharge requirements] for a specific type of
discharge is in the public best interest.” (Emphasis mine)

In the case of the San Francisco Bay Region, it requires smaller dairies to complete and file a
two-page “Reporting Form™ which does not require the involvement of expensive engineers.

Tt should also be noted that the San Joaquin Valley Air Pollution Control District exempts
smnaller dairies from many of its requirements.

If the Regional Board fails to adopt either exemptions, waivers or other special relief for dairies
under some reasonable herd size from most or all of the 2013 Order’s requirements, then its
failure to do so will violate sections 13241 and 13263 (a) of the Water Code. It will put smaller
dairies in the Central Valley region at a greater competitive disadvantage with larger dairies in
the Central Valley, and at a competitive disadvantage with small dairies in the North Coast and
San Francisco Bay regions. Actually, the new costs that will be imposed by the 2013 Order will
be beyond the financial means of us and many other smaller dairies. '

Y our Tentative 2013 Oxder is the result of a successfil lawsuit filed by the Asociacion de Gente
Unida Por de Agua, et al, which sought the imposition of much stricter wastewater requirements
for dairies. An advocate of such stricter requirements would likely argue that the purpose and
benefit of this proposed Order is to ensure better quality drinking water, especially for those
living in rural areas who depend on domestic well tap water. But did they consider how all that
will matter to the many dairy workers who may lose their jobs as a result of these more costly
requirements? We talk about the American dream, where immigrants were able to come to this
country and start new businesses. But the cost of excessive governmental regulation is
contributing to the extinction of this dream. What are the chances today of a Hispanic immigrant
having any chance of starting a small dairy and succeeding? Instead of creating an environment
where small, sustainable dairies can succeed, we are creating one that is toxic to the small family
dairy, and that promotes their replacement by larger and larger mega dairies.

As a Set of General Waste Discharge Requirements, Your Proposed 2013 Order, As It is
Currently Written, Should Not Apply to All Dairies.

Your proposed 2013 Order states on page 2 that it “serves as general waste discharge
requirements for discharges of waste from existing milk cow dairies of o/l sizes.” (Emphasis
ours)

Water Code subsection 13263 (i) provides in part:

“The state board or a regional board may prescribe general waste discharge requirements for a
category of discharges if the state board or that regional board finds or determines that a// of the
following criteria apply to the discharges in that category:

(1) The discharges are produced by the same or similar operations.




(2) The discharges require the same or similar treatment standards.

"
.

As presently written, the proposed 2013 is a set of general waste discharge requirements that
apply to all dairies in the Central Valley Region, regardless of size. But subsection 13263 (i)
requires the Board to determine whether there are reasonably distinguishable differences such
that dairies should be divided into different categories for which different general waste

discharge requirements should apply.

As demonstrated, (1) smaller dairies produce significantly less dairy waste than larger dairies,
and (2) smaller dairies are also significantly less able to bear the costs imposed by the general
waste discharge requirements imposed under your proposed 2013 Order. The Regional Board
simply cannot find or determine that smaller dairies are the same as or are similar operations to
larger dairies. They are not similar in terms of the magnitude of their potential impact to
groundwater or in their ability to bear the regulatory costs imposed upon them. We believe that
13263 (i) imposes upon the Regional Board the duty to divide dairies into two or more categories
and impose different general waste discharges on each category. Also, as conditions differ from
dairy to dairy, the most appropriate type of treatment standards may be different as well. Yet,
your 2013 Order does not address or take into account any of these differences.

The Revised Order Is Not Based On and Fails To Impiement the Most Modern and
Meaningful Scientific Findings and Technologies.

Subsection 13263 () of the Water Code provides in part that “All [waste discharge]
requirements shall be reviewed periodically.” If new and more cost effective ways can
accomplish the same purpose, we contend that the above section imposes on the Regional Board
a legal duty to review such issues and revise its requirements accordingly.

We atiach to this letter the following documents and ask that they be made part of the
administrative record:

1. “Qaturated Zone Denitrification: Potential for Natural Atienuation of Nitrate
Contamination in Shallow Groundwater Under Dairy Operations,” a paper resulting from
a research project conducted in 2004-2005 at a Merced County dairy and at a Kings

County dairy, and involving a network of 21 groundwater monitoring wells. The study
was conducted by the Lawrence Livermore National Laboratory and the University of
California, Davis and was funded by a grant from the State Water Resources Control
Board. ;The paper was published in Environmental Science and Technology, 41:759-765
(2007).

2. “Impact of Dairy Operation on Groundwater Quality,” a report dated August 8, 2006. It
was a research project conducted in 2003-2005 by the Lawrence Livermore National
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Laboratory and the University of California, Davis and was funded by the State Water
Resources Control Board. The study was conducted by using an extensive network of
groundwater monitoring wells installed at three dairies in Kings County, one dairy in
Merced County and on a dairy in Stanislaus County.”

3. “Manure Waste Ponding and Field Application Rates,” dated March, 1973. It was a study
conducted by the University of California Agricultural Extension Service, the University of
California, Davis and the State Water Resources Control Board. The study involved 25
dairy manure holding ponds located in Stanislaus, San Joaquin and San Bernardino

counties.

4. “When Does Nitrate Become a Risk for Humans?” This 2008 paper was co-authored by a
team of eight scientists from universities in the United States, the UK., Netherlands and
France, and the paper was published in the Journal of Environmental Quality, 37:291-293

(2008).°

These attached documents represent scientific research papers and reports that should be
considered by the Regional Board before adopting its final 2013 Order. These documents show
that competent research has demonstrated that the amount of lagoon seepage or leakage is minor
because of the sealing properties of manure, and particularly when considered in the context of
the small amount of surface area that lagoons represent in comparison 1o the entire surface area
of a dairy site and its associated cropland. This sealing and minor seepage has been determined
to occur regardless of whether the lagoons were constructed in heavy clay or very sandy soils.
Moreover, research shows that there are bacteria below ground surface that denitrify nitrates in
lagoon seepage water, such that there is a significant conversion of the nitrates (NO3) in the
lagoon seepage water into inert, non-toxic nitrogen gas (N2), Indeed, it has been found that
complete denitrification has occurred at approximately 40 feet below ground surface, and that
this occurs regardless of the soil types involved.

Modern research has also ascertained that there are certain compounds and gasses in manure
water that can be used fo determine Whether it is water from dairy lagoons or from waste applied
in irrigation water that may have infiltrated into first encountered groundwater. Tests exist that
detect the presence or absence of tritium and that measure 4He. These tests can determine the
age of the groundwater. In other words, testing methods exist that can show whether a dairy’s
operations have actually impacted the tested groundwater, or whether the nitrates encountered
came from sources other than the dairy operation. I am aware of a situation where a dairyman
built a new facility ten years ago in Madera County. He was required by the County to test the
water for nitrates from his newly drilled domestic and irrigation well. The tests revealed high
nitrates, even though no animals had yet been brought to the new facility and even though there
were no dairy facilities within ten miles of his new dairy site. This shows how simple testing for

the presence of nitrates is inadequate to prove their source.
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Modern research has also established that ammonium and other undesirable constituents found in
lagoon seepage water adhere to the soil particles immediately beneath the lagoon and do not
migrate into lower groundwater tables. Even salt has been found to seep out of the bottoms of
lagoons in very small amounts.

We also see from one of the papers that the very underpinnings of the need to regulate nitrates is
being challenged; that perhaps the health threats of nitrates are misplaced or overstated at the
levels commonly found in our Valley groundwater. In any event, the paper insists that more
research needs to be done to see whether the current atlowable limits for nitrates should be
significantly relaxed, and whether there is a more cost effective way 0 address whatever health
risks are ultimately found to actually exist.

We noticed that your 2013 Order makes periodic references to the Brown, Vance Report. This
report, entitled, “Review of Animal Waste Management Regulations: Evaluation of Alternative
Confined Animal Facilities Criteria to Protect Groundwater Quality from Releases.”, is a report
released in November, 2004 by Brown, Vance & Associates, an engineering firm engaged by the
San Jose State University Foundation, and which was funded by a grant from the State Water
Resources Conirol Board. The report, with its Appendices, is very long - about 120 pages - so we
will not attach a copy herewith, but the Regional Board and its staff have been in possession of it
since its release in 2004. It needs to be pointed out that the report was produced before the more
recent research papers (Exhibits E, F, and H) were published. Indeed, most of Brown’s
observations and recommendations have been subsequently undermined, put into question and/or
otherwise debunked by these studies and reports. In addition, the Brown report’s assessment of
the average costs of its recommended measures, having been arrived at in 2002, are now wildly
obsolete and therefore inapplicable in light of the dramatically changed revenue and cost
conditions that currently exist in the dairy industry. The Brown, Vance report should be
disregarded as supporting the contents of much of the 2013 Order.

In short, old and new research and advanced technologies that presently exist show that there are
more accurate and less expensive means for evaluating groundwater contamination risk, of
determining non-contamination of groundwater, and of using less expensive practices that can
prevent such contamination. Most of your 2013 Order’s reporting requirements are primitive,
antiquated, obsolete, and provide nothing of real value, except for lining the pockets of
engineers, consultants and laboratories. It is evident that your Regional Board and its staff has
not sufficiently examined and considered the most recent research and the most advanced testing
technologies. At least, we see no evidence of it in your proposed 2013 Order. Rather, your Order
reflects an abject absence of the most modern knowledge available, similar to the stubborn
adherence to Flat-Earth beliefs during the Renaissance.

We Need to See the Raw Data Collected by the Regional Board From All Tulare Lake
Basin Dairy Site Greundwater Monitoring Wells Over the Last Ten Years.

We have seen letters sent in 2003 by the Regional Board staff to a particular Tulare County

dairyman. The first letter required the dairyman to submit test results from his deep irrigation
wells. When one of the wells showed a nitrate-nitrogen level of 22 mg/L, the Regional Board
required the dairyman to install a network of groundwater monitoring wells and to begin sending




quarterly test results t0 the Board thereafter. We understand that a large number of dairymen
were required to install monitoring wells at about the same time. We assume that the Regional
Board has been continuously receiving test data from these wells over the last ten years.
Provocatively, your proposed 2013 Order states on page 5t

«y3. Groundwater monitoring shows that many dairies in the Region have impacted groundwater
quality. ... Prior to the issuance of the 2007 General Order, the Central Valley Water Board
requested monitoring at 80 dairies with poor waste management practices in the Tulare Lake
Basin. This monitoring has also shown groundwater impacts under many of these dairies,
including where groundwater is as deep as 120 feet and in areas underlain by fine-grained
sediments.”

Our ability to adequately comment on your 2013 Order depends on us being able to see and
evaluate all of the actual test results, reports and other data submitted to the Regional Board from
all of the monitoring wells at all of these “80 dairies” in the Tulare Lake Basin, and from any
other dairy in the Tulare Lake Basin that installed monitoring wells, during and after 2003.
Therefore, we hereby make a request in this letter, under the Public Records Act, for copies of all
of said test results, reports and data. We understand that these daities need to retain their privacy,
s0 we have no objection to you redacting from each document the name and address of each
dairy. But we need to be able to identify each dairy so that we can connect all the test results,
reports and other data from each monitoring well located at each dairy. One suggestion would be
for you to assign a separate mumber to each dairy and identify each dairy’s monitoring well by a
letter. For example, if the number “23” is assigned to a dairy and the letter “B” identifies a
specific monitoring well on that dairy, then that monitoring well would be identified as “23-B.”
Each test report would also bear the “23-B” label. Also, as to each monitoring well, you need to
inform us as to its location on the dairy site, such as “upgradient from lagoons,” or “near
lagoons,” or “downgradient from lagoons,” the depth of the well, the location of the screening,
and everything else that is needed to establish the meaningfulness of the data. Please promptly
advise us when the copies are available and the cost of same.

We do not expect to receive the copies requested above by the comment period deadline. But
since our evaluation of this data is important to our ability to meaningfully complete our
comments, it is another compelling reason why the comment period needs to be extended.

Burden of Proof.

Water Code subsection 13267 (b) states that, while you have the authority to require dairymen t0
provide technical or monitoring program reports, you must provide “a written explanation with
regard to the need for the repots, and shall identify the evidence that supports requiring that
person to provide the reports.”

The Porter-Cologne Act, enacted in 1969, created the regional water quality control boards.
Thus, your agency has been in the business of protecting the quality of our groundwater for the
last 43 years. You and your staff have been collecting and studying data for over four decades.
You have promulgated rules and regulations and imposed them and your management practices
and waste discharge requirements on dairymen during this time. After all these decades of
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assuring people that these practices and measures were sufficient in protecting groundwater, a
lawsuit lias now led you into saying that you have been wrong; that dairies supervised and
regulated by you for the last 43 years do indeed continue to pollute groundwater. Indeed, on page
9 of your proposed Order, paragraph 34 admits that after 43 years of collecting data and
information from dairies, you do not know if the management practices you have imposed upon
dairies are effective. Your 2013 Order seeks even more extensive data ang reports. After 43
years, you should have collected more than enough data and studied all available research on the
topic. Such shameful admissions are a disgraceful indictment of your agency’s performance over
a very long time. Moreover, we see 1o evidence in your Order that you are acknowledging or
implementing the most recent research or technologies. And what about your credibility? If you
admit to being so wrong before, how can one feel comfortable with any assurances you give us
now?

Your staff are full-time employees who are deemed to be “professional” water quality experts.
The burden must be on you/them to show us - the people who will be affected by your Order -
precisely and accurately why each and every one of the management practices and reporting
requirements set forth in your Order are necessary and that they reflect the best and most cost
effective means based on the most recent research and technologies. In contrast, we dairymen do
not possess the data you have collected, and we do not have the time or resources to become
experts. We expect you to lay everything out in detail - plainly and fairly connect the dots.
Anything less, will be treated as a denial of due process, a failure to support your Grder with
substantial evidence, and a violation of the applicable provisions of the Water Code.

Conclusion.

The Regional Board characterizes dairymen as villains who do not care about the environment.
Nothing could be further from the truth. We drink the water. Farmers appreciate the resources
that they have been blessed with and are committed to pass these precious resources to their
children. My wife, Amelia, and I started our small dairy from scratch 24 years ago. Our dairy has
provided an excellent environment for our children to grow up. Qur daughter Lena just started
medical school at UCSF. Our son Matthew is a senior at UCLA and another danghter Theresa is
a sophomore at Cornell University. Our children have learned that success takes hard work and
dedication. Sweeney Dairy has won multiple awards for production as well as being the highest
quality (lowest somatic cell count) milk producer in Tulare County for 19 of the past 20 years.
We have earned the respect of our peers. We host visitors from throughout the world as well as

classes from Stanford for the past two years. I think that each Stanford student who has visited
our farm has appreciated the opportunity to see firsthand how their food is produced. One student

commented “that Lena is lucky to have grown up in a postcard”™.

) spectfully submitted, :

James Sweeney clia Sweeney ﬂl/%}
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Gentral Valley Regional Water Quality Gontrol Board

g August 2013

NOTICE

TENTATIVE GENERAL WASTE DISCHARGE REQUIREMENTS
FOR :
EXISTING MILK COW DAIRIES

TO ALL CONCERNED PERSONS AND AGENCIES:

Enclosed are tentative general waste discharge requirements that will rescind and replace
Order R5-2007-0035, Waste Discharge Requirements General Order for Existing Milk Cow :
Dairies (the “Dairy General Order"). The Central Valley Water Board is proposing revisions to :
the existing Dairy General Order to comply with a Writ of Mandate issued by the Sacramento
‘County Superior Court following the decision of the Third District Court of Appeal in Asaciacién
de Gente Unida por el Agua v. Central Valley Reglonal Water Quality Control Bd. (2012) 210
Cal.App.4th 1255. These revisions include modifications t¢ the Dairy General Order, the Dairy
General Order's Monitoring and Report Program, Attachment A to the Dairy General Order
(Information Sheet), and adjustments made to attachments C, D, and E to reflect the
modifications in the Dairy General Order.

Any comments or reconimendations you may have concerning the enclosed tentative Dairy |
- General Order must be submitted to this office by 5:00 p.m. on 9 September 2013 in order for %
us to give them full consideration prior to the 3/4 October 2013 meeting of the Central Valley ﬁ
Water Board. Comments received after this time will not be considered or included in the
- administrative record unless allowed by the Chair. Comments should be submitted via e-mail to
Alan Cregan (acregan@waterboards.ca.gov) or hard copies may be submitted to:

Central Valley Regional Water Quality Control Board
Attn: Alan Cregan . ,
1685 "E" Street :

Fresno, CA 93706.

interested parties are advised that the full text of the tentative Dairy General Order and the
related attachments are available on the Central Valley Water Board's web site at

http:#www.waterboards.ca. qov/centraivallev/board decisions/tentative orders/index.shtm/
under the heading of “Discharger-Specific Orders for Future Board Mestings.

KaaL E. Lonaiey ScD. P.E., aar | PaMeLa G. Gareoon P.E., BOGEE, exfcunivi OFFIGER

1865 & Biroel, Frosno, CA 93706 | www.walerboards,ca.gov/oentraivatiey
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-2- . ' ‘2 August 2013

A public hearing concarhing this matter will be conducted during the Central Valley Water Board
meeting scheduled for:

DATE: 3/4 October 2013
TIME: 8:30 am.
PLACE: Regional Water Quallty Control Board, Central Valley Reglon

11020 Sun Center Drive #200
Rancho Cordova, CA

An alternate meeting location in Stockton, California is possible.
Interested parties will need to check the agenda that will be avallable 10
days prior to the Board meeting for the iocation.

hitp://www. waterboards. ca qavlcentralvallevlboard mfolmeetmqs/mdex 8
htm!#201 3

Anyone without access to the Internet who needs a paper copy of the tentative Dairy General
Order, or anyone who has guestions regarding the tentative Dairy General Order, the {entative
Monitoring and Reporting Program, or any of the attachments, should contact Alan Cregan at
- (559) 445-6185 or by e-mail at acregan@waterboards.ca.gov. :

L, 7.

Pl

L. RODGERS
. A53|stant Executive Offlcer _

Enclosures:

cc wfo enc.:

Table of Contents
Tentative Reissued Waste Discharge Reqmrements General Order

»  Tahle 1~ Schetlule of Submittals
Tentative Revised Monitoring and Reporting Program

* Aftachment A of the Revised Monitoring and Reportlng Program
Attachment A - Tentative Information Sheet

- Table 1 - Regional, State, and National Pond Liner Design Reqmrements

Attac:hment B — Waste Management Plan for the Productlon Area
Attachment C — Nutrient Management Plan
Attachment D - Manure/Process Wastewater Tracking Manif est
Attachment E - Definitions
Aftachment F — Acronyms and Abbreviations
Standard Provisions and Reporting Requirements

Patrick Pulupa, Office of Chief Counsel, State Water Resources Control Board
Sacramento
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SUPERIOR COURT OF THE STATE OF CALIFORNIA
IN AND FOR THE COUNTY OF SACRAMENTO

ASOCIACION DE GENTE UNIDA POR EL
AGUA, a California unincorporated assosiation,
and ENVIRONMENTAL LAW FOUNDATION,
a California nonprofit organization,

Petitioners,
V.

CENTRAL VALLEY REGIONAL WATER
QUALITY CONTROL BOARD, a California
state agency,

Respondent.

COMMUNITY ALLIANCE FOR
RESPONSIBLE ENVIRONMENTAL
STEWARDSHIP, a California corporation,

Intervenor

gasg No. 34-2008-00003604-CU-WM-
D

(Related Case No. 2008-00003603-CU-
WM-GDS)

{PROPOSEDT WRIT OF MANDATE

Honorable Timothy M. Frawley
Dept. 29

BY FAX
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10
i1
12
13
- 14

15 |

16
17
13
19
20
21

2

23

24

25

26
27

28

.To Defendant/Respondent. Central Valley Regional Water ‘Quality Cantrol Board:
YOU ARE HEREBY COMMANDED, under seal of this Courl, {0 do the following:
1. Set aside the Waste Dischal-;ge Requirements General Oraer for Bxisting
Miik Cow Diaries (Order No. R5-2007~‘0.03 5) and reissue the permit only after application of, and

compliance with, the Staie’s anti-degradation poiicy (Resolution Ne..68-16), as Interproted by the

- Court of Appeal in its opinion, including, without limitation, adequate findings that any allowed _

discharges to high quality water: A
a. Will be eonsistent with maximm benefit to the people of the Ste;
b, Will not unreasonably affect present and anticipate& beneficial use of
the affected waters;
¢ Will not result in water quality less than that prescribed in applical;le
water quality objectives; and
d. That-waste-discharging activitics will be required to use the best
practicable treatment or control of the discharge necessary (o assore that:
i A pollution or nuisance will et oceur, and
‘i, The highest water quality f:on_sjsl';cnt with the maximum benefic
to the people of the State will be maintained,
2. Tﬁe. writ further conmmands Detendant/Respondent to make and fle s
Retorn within 180 days, selting forth what tlléy have done to comply, '
L Plaintiffs/Petitioners shall recover their costs on appeal in the amount of
$3,485.63, as reflecied in'the Notice of Amended Costs on Appeal, filed February 22, 2033,
' 4, The Courl retains jurisdiction to consider any motions for an award of

attorneys® fees. -

[Proposed] Writ of Mandate ' : 2
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IT IS SO ORDERED, ARJUDGED, AND DECREED,

- ﬁ%ﬂ/ 7

APPROVED AS TO FORM:

Date:

Date:

Date:

Date:

s

Judge of the Superior Court of California
County of Sacramento

L A

%Qﬂrei Figstong” —~ =

ommunity Water Center

Attorney tor Petitioners Asociacion De Gente Unida
El Aput and Envirgnmental Law Foundation

el

Lynne Saxton
Saxton & Assaciates
Attorney for Petitioners Asociacion De Gente Unida
El Agua and Eavironmental Law Foundation

et

Teri Ashby

Office of the Attorney General of California
Attorney for Respondent Central Valley Regional
Water Quality Control Board

Theresa Dunham

Somach Simmons & Dunn

Auorney for intervenor Community Altiance for
Responsible Environmental Stewardship
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Page 1 of 1

~—-Orlginal Message——

From: tyrls <lyrie@swreb18 watsrboards.ca. qovs

To: Jim Swaeney <ianlus3@aol.coms

Sent: Wad, Qct 96, 2013 4:39 pm

Subject: Reissued Waste Discharge Requirements Ganergt Ordar for Existing Mitk Cow Dalries

ki This is 3 message from the Caffornia Regional Water Quality Control Board, Central Valley (5).

Ot 3 Cotaber 2013, the Gentral Valley Reglonal Water Quality Contrel Board adopied Relssued Waste Dischargs Requirements General Order No. R5-2013-0122 for
Existing Milk Cow Daifies (Reissusd Dairy General Qrder). A copy of the Hgissued Dairy Genaral Order may be downloaded at
hlip:fhwenw waterboards. ca.govicentraivallay/waler {ssuasidalries/dairy_proaram regs reguirementsfindes.shiml,

If you hvave &ny questions regarding the Relssued Dairy Generzl Order, pleass contact Doug Patteson at (559) 446-5118 or by email et dpalteson@waterboards.ea nov,

Yau ara currently subscribed t regS_dairy_program as: japlus3@aol.com.
To unsubscriba click here: leave-521345.614515 54ece50300380008a7 800201 2207 e Sciftowrch 18, watarboards.ca. gov

about:blank 10/26/2013
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Further response to your information request regarding the re-issued Dairy General Order  Page 1 of 2

From: Sholes, David@Waterboards <David.Sholes@waterboards.ca.gov>
To: japlus3 <japlus3@ac!.com:>
Co: Essary, Dale@Vaterboards <Dale.Essary@waterboards.ca.gov>; Patteson, Doug@Waterboards
<Doug.Patteson@waterhoards.ca.gov; Rodgers, Clay@Waterboards <Clay. Rodgers@waterboards.ca.gov>
Subject: Further response to your information request regarding the re-issued Dairy General Order

Date: Mon, Oct 21, 2013 1:07 pm

Mr. Sweenay:

You have asked for “all material considered in the new/revised dairy general order.” For a regulatory program
as complex as the Board's Dairy Program, this is an exceptionzlly broad request, as this material is contained
in numerous file locations throughout the Board’s multiple offices. The material that was considered by the
Board includes, among other things: the draft, tentative, and final versions of the General Order, the comments

on the General Order and our responses to those comments, industry studies and academic literature that
support the issuance of the General Order, audio recordings of the hearing, representative groundwater
monitoring program reports, and the groundwater monitoring data that you previously requested but have thus

far dedlined to pay for or pick up.

Over the course of the next few months (at a minimum), it is likely that Board staff will be compiiing what is
referred to as the “administrative record” for the General Order. The administrative record is an indexed and
collated copy of all the material that the Board relied upon to arrive at the decision to issue the General Order.
The process of compiling an administrative record involves careful deliberation on the part of Board staff,
management, and legal counsel to make sure that all the material that received consideration makes it into the
record, '

However, this process is just getting started; the Board’s legal requirement fo compile this record comes from
California Code of Regulations, title 23, section 2050.5, and this regulation is only triggered after a petition is
submitted to the State Water Board, and after the State Water Board requests a complete administrative record
from the Regional Board. After the State Water Board requests the record, the Regional Board has 30 days to
provide this record. As |'ve mentioned, though a petition has not yet been filed, the Board is anticipating a
petition and is therefore beginning this process now.

The Board followad this process after a petition was filed regarding the 2007 General Order, and this is why
you have a digital copy of the Board’s 34,000 page administrative record for the 2007 General Order. The
Board understands that you want a copy of the new administrative record that we are just starting to prepare,
and we can certainly let you know when we have finished compiling this record. It is also likely that we will scan
and make digital copies of the new administrative record, which means that digital copies of that record will be
available to you solely at the cost of duplicating the CD-ROMSs. However, as menticned above, this record
won't be compiled for & matter of months, at & minimum.

If you are still interested in obtaining copies of individual files that the Board considered in issuing the reissued
General Order before we finish compiling the administrative record, our files and records are always available

for your inspection during normal business hours, or we can make copies of identifiable records for you at the
cost of $.10 per page.

Thank you for your interest in our regulatory process.

http://mail.aol.com/38135-111/a0l-6/en-us/mail/PrintMessage.aspx 10/28/2013



Further response to your information request regarding the re-issued Dairy General Order  Page 2 of 2

David Sholes

Senior Engineering Geologist
Ag/Planning Unit

(559) 445-6279

http://mail.aol.com/38135-111/a0l-6/en-us/mail/PrintMessage.aspx 10/28/2013
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Tulare Dairy Center
304 E, Tulare Avenue

: “ Tulare, California 93274
ARM CREDIT WEST 550-688-7844 FAX: 559-686-5924

Convmitted. Expericnced. Trusted, www. FarmCreditWest.com

August 29, 2013

James G. Sweeney
30712 Road 170
Visalia, CA 93291

Dear Jim,

As | have discussed with you by telephone, your dairy facility was appraised as a country
homa site rather than a dairy facility. As of late, appraisals have given little or no value to
dairy facilities that milk less than 1,000 cows. Since | am not an appraiser, | cannot
rationalize why the smaller dairy facilities are given no value, however, | can surmise that
with the number of cows milked at a smaller facility, the dairy does not make an economic
unit. If there is any bright side to this conclusion, | must state that your dairy has not been
singled out and other small facilities have experienced the same appraisal conclusion.

Should you have any further questions regarding the appraisal results, please do not
hesitate to contact me.

Russ Souzaz

Vice President

Farm Credit West, FLCA
Farm Credit West, PCA
Subsidiaries of Farm Credit West, ACA The Farm Credit System
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Sweeney Page 1 of 1

From: Japlus3 <japlus3@ao!.coms>
To: lasallern <lasallem@lightspeed.net>
Subject: Sweeney
Date: Thu, Aug 15, 2013 £:11 am

Mike,

Auditing the "Gompliance by Dairy Size 2011 Annual Report' | found some interesting things.

They say there is 1316 dairies of which 1299 filed reports. There are only 1221 on their report with 1,598,230
COws.

The small dairies <300 cows have 28,989 cows on 138 dairies or 1.689% of the total cows.

The 3 largest dairies have 31,676 cows.

The 155 smallest dairies have 31,537 cows.

It the cost of a monitoring well is $30,000, then these 155 dairies would pay $4,650,000 for monitoring wells
while the 3 largest probably already have them.

The 38 largest dairies have 228,435 cows.

The 430 smaliest have 228,211.

Monitofing wells for this group would run $12,800,000 while the 38 largest likely aiready have them.

Thanks for alt the help.

Jim

hack 10T
& Q c\,(- Cte._;u@f\s &A

http://mail.aol.com/37966-211/a0l-6/en-us/mail/PrintMessage.aspx 8/15/2013
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RE: Sweeney Page 1 of 1

From: Essary, Dale@Waterboards <Dale.Essary@waterboards.ca.gov>
To: Japlus3 <japlus3@aol.com>
Ca: Ralph, James@Waterboards <James.Ralph@waterboards.ca.gov; Mayer, Alex@Waterboards

<Alex.Mayer@waterboards.ca.gov>; Landau, Ken@Waterboards <Ken.Landau@waterboards.ca.gov>;
Patteson, Doug@Waterboards <Doug.Patteson@waterboards.ca.gov>

Subject: RE: Sweeney
Date: Mon, Aug 5, 2013 9:17 am
Attachments: Compliance_by_Dairy_Size_(2).pptx (98K), Copy_of_Dairy_Population_CIWQS_7-31-12 xisx (128K)

Mr. Sweeney,

Attached is the spreadsheet that was converted from a CIWQS report generated on 31 July 3013 to satisfy your
information request. Please note that the report’s total dairy count does not match the sum of totals listed in the
slide depicting 2011 Annual Report compliance rates (also attached). We think the reason for this discrepancy
is that the data used to generate the table in the slide inadvertently excluded the Redding dairies (shown in red
in the spreadsheet). Also note that including the Redding dairies in the slide would have resulted in a slight
increase in overall compliance rates (by perhaps a decimal point), as Redding’s compliance rate was 100%.

If you have any questions regarding this matter, please let me know.

Dale E.

From: Japlus3 [mailto:japlus3(t@acl.cam]
Sent: Monday, July 29,2013 11:14 AM

To: Ralph, James@Waterboards; Essary, Dale@Waterboards; Landau, Ken@ Waterboards; Mayer, Alex@Waterboards
Subject: Sweeney

Mr.. Ralph,

My wife and I are preparing our Petition for Review which we intend to file with the State Water Resources Control Board
and we are requesting the chart used in your testimony relating to cow numbers and compliance rates. We formally
request a list of each dairy with corresponding cow numbers for each one. Any other evidence presented at the heating that
was not provided to us prior to the hearing would be appreciated. Thank you for your prompt consideration.

Jim Sweeney 2 s 17 E’ ?

http://mail.aol.com/37938-211/a0l-6/en-us/mail/PrintMessage.aspx 8/5/2013
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BREAKING RESEARCH

Study Pinpoints Sustainability of Jersey Milk Production

With over 40% of milk produced in the United States utilized in
the manufacture of cheese, using nutrient-dense milk produced
by smaller Jersey cattle results in substantial reductions in water
and land usage, fuel consumption, waste output, and greenhouse
gas emissions compared to using Holstein milk.

Per unit of cheese, the Jersey carbon footprint (total CO,-equivalents)
is 20% less than that of Holsteins.

These were the key findings from a
life-cycle assessment study presented
by Dr. Jude Capper of Washington State
University on July 13, 2010 at the Joint
Association Meetings of five North
American scientific societies for animal
agriculture, including the American

Jersey cow (1,000 1bs.). Characteristically,
the Jersey produces less milk measured
by volume, but containing substantially
higher fat and protein content. For
the manufacture of Cheddar cheese,
expected yields are 12.5 lbs. cheese per

Cheddar cheese from these different milks.
The production system model included
all primary crop and milk production
practices up through and including milk
harvest. It did not include transportation
to the manufacturing plant, production and
sales systems.

Key Findings
To produce 500,000 metric tons of
Cheddar cheese (1.1 billion pounds):

- 8.8 billion pounds of Jerscy milk was
needed, which was 19% less than the
required amount of Holstein milk (10.9
billion pounds).

* More Jerseys (91,460 animals})
were needed to produce the same
amount of cheese as Holsteins.

Dairy Science Association and
the American Society of Animal
Science.

“Not only does the Jersey
population conserve finite resources
needed for cheese production,”
Capper observed, “the total

" environmental impact is lower.”

Conclusions were based on a year

of herd performance information

New science probes

environmental impacts of milk

produced by the two major

breeds related to greatest
utilization—making cheese

That represents just 0.5% of the
total U.S. dairy cattle population.

« Despite the greater number of
animals, the total body mass of
the Jersey population was 26%
smaller (276 million fewer total
pounds) compared to the Holstein
population.

= Total feed consumption

decreased by 1.75 million tons

from nearly two million dairy cows
in over 13,000 herds in 45 states.
Study Parameters

Capper and coauthor Dr. Roger Cady
(Elanco Animal Health) broke new ground
with this study by analyzing farm milk
production
required for
the annual
manufacture
of 500,000
metric tons
(1.1 billion
pounds) of
Cheddar
cheese.

Theycom-
pared two
production
systems, one
using the
large breed
Holstein 0%
cow (average
mature
bodyweight,
1,500 1bs.)
and the other
the smalier

120%
100%

B0%

60%

|

;
40%

I

Jersey as Percent of Holstein

0% |

Milk Volume

No. Animals

hundredweight (cwt.) from Jersey milk
compared to 10.1 Ibs./cwt. from Holstein
milk.

Capper and Cady quantified the
environmental impacts of producing

Water

Total Body
Mass

Fig. 1 Resources used and environmental impact per unit of cheese manufactured, comparing Jersey to
Holstein milk production

Holstein - —— R B FUR R MR W el DR

Land

with Jerseys, and Jerseys produced
2.5 million tons less manure compared
to Holsteins.
= Water use was reduced by 32% with
Jerseys, conserving 66.5 billion gallons of
water, equivalent to the needs of 657,889
U.S. houscholds.
« The land
requirement
dropped by
240,798 acres
(376 sq. miles),
which was
11% less than
that required to
support cheesec
production from
Holsteins.
* The Jersey
system used

less fossil

fuels than the

Haolstein system.

The savings

ntal of 517,602

Greeshouse  iijian BTUs
Gas

in fossil fuel
consumption
is equivalent to
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freeing up the energy necessary to heat
6,335 U.S. homes per year.
The 20% reduction in the carbon

population is not a good proxy for body
mass,” Capper added.
“Tn previous work, we assumed that

greater bodyweight and thus greater
environmental impact.
“In this study, because Jerseys weigh so

footprint for the Jersey

much less than Holsteins,

system is equivalent to
removing 443,900 cars
from the road annually.

Jerseys Reduce and
Dilate Maintenance
Overhead
The study’s findings are

Washington State University

Cheese production from Jersey milk conserves resources and
reduces environmental impact. The two-fold advantage that
the Jersey has is that they weigh so much less and the milk
they producae is 4 more nutrient-dense product.

even though more animals
are needed to produce the
same amount of cheese,
the total body mass comes
down,” she said. “Going
forward, we need to account

Jude L. Capper  for differences in body size

among animals.

explained by Jersey breed-

specific characteristics that both reduce
and dilute maintenance overhead in the

production system. The lower
total body mass of the Jersey
system reduces maintenance
costs per animal, and the greater
nutrient density of Jersey milk
dilutes maintenance reésource
requirements, especially for water,
over more units of cheese.
“Water use in Jerseys comes
down because there is more fatand
protein in milk,” Capper noted.
“The savings is not just water
intake for the smaller animals, but
will carry through in transport and
processing the milk into cheese.
“This study demonstrates

Tahle 1. Milk production, cheese yield and herd dynam-
ics for Jersey and Holstein production systems evaluated

the pnumber of animals in a system
equaled bodyweight. More animals meant

“To produce the same

amount of cheese, you necd more fersey
animals,” concluded Capper. “Holsteins

Daily milk yield (ib)

Fat ( Dc)

Protein (%)

Cheese yield (ib/ewl)”

Calving interval (mo}

Annual herd turnover (%)}
Expected number of lactations*

Age at first calving (mo.}
Heifer:cow ratio®

Mature cow body weight (ib)

* Estimated as funclions of data aceessed

do have an advantage in milk yield
per animal.

“That is overcome by the two-
fold advantage that the Jersey has.

Holsieiy _Jersey The animals weigh so much less
62 46 and the milk they produce is a more

3.8 4.8 nutrient-dense product.”

3.1 3.7 A detailed research report is in
10.1 12.5 preparation for submission to &
14.1 13.7 peer-reviewed scientific journal.
34.5 30.0 Funding for this research was

254 300  provided by National All-Jersey
26.1 25.3 Inc., formed in 1957 to promote

0.86 0.83 the increased production and sale

1,600 1,000

of Jersey milk and milk products.
For more information, call 614/861-

that the number of animals in a

Source: DRAMS, DalryMetrics™, accessed November 9, 2009

3636 or email naj@usjersey.com.

Breed has significant implications for nutrient management, CAFO permitting

A recently published report in the Jowrnal of Dairy Science
documents the differences in manure and nitrogen excreted
by Jersey and Holstein cows—differences large enough, the
study’s authors say, to merit consideration in nutrient manage-
ment plans and CAFO permitting.

With the changes in the definition of concentrated animal
feeding operations and the inclusion of smaller farms, nuirient
management plagning is a priority. The standard estimates for
manure and nutrient excretion used by engineers and regula-
tory agencies are, however, based only on Holstein studies.

The research teamn included Katharine Knowlton, assoei-
ate professor at Virginia Tech; Vic Wilkerson, formerly at the
ARS Nuirient Conservation and Metabolism Laboratory and
now with Land O’Lakes Purina Feed LLC; David Casper,
previously a USDA research scientist at Beltsville, Md., and
now vice-president of nutrition with Agri-King; and David
Merteus of the U.S. Dairy Forage Research Center. They ana-
lyzed nutrient excretion data from Jersey and Holstein cows
collected at the former Energy Metabolism Unit within the
USDA-Agricultural Research Service facility at Beltsville.

Data were obtained from Jersey and Holstein cows at 49,
154 and 271 days in milk in oper-circuit respiration cham-
bers allowing for collection and precise measurement of feed
intake, feed refusals, milk, feces and urine. All cows had had
at least twe calves. Average daily production was 51 lbs, fat-

corrected milk for Jerseys, and 69 Ibs. for Holsteins. Average
bodyweight was 940 lbs. for Jetseys, 1,385 Ibs. for Holsteins.

Jersey cows consumed less dry matter (71% of Holstein
intake) and less water (62% of Holsteing). Dry matter intake
pet unit of bodyweight was not significantly different, nor was
there a breed difference in dry matter digestibility.

Manure excretion was lower in Jersey cows and generally
proportional to changes in feed intake. Jersey cows excreted
33% less wet manure (total of wet feces and urine). Total ni-
trogen cxcretion was lower by 29%.

“The cffect of breed on manure and nutrient excretion has
significant nutrient management implications,” the authors
wrote. “The revised federal CAFO regulations (and the CAFO
permitting programs of many states) define CAFO by a speci-
fied pumber of cows, making no distinction among breeds or
cow size” The differences between Jerseys and Holsteins,
they suggest, are “large enough to merit consideration in nutri-
ent management planning and CAFQ permitting. Accounting
for breed differences in manure excretion will support more
effective nutrient management planning on dairy farms.”

Funds for this research were provided by the AJCC
Research Foundation.

Knowiton, K.A., V.A. Wilkerson, D.R Casper, and D.R. Mertens. 2010.

Manure nuirient excretion by Jersey and Holstein cows. J. Dairy
Science. 93:407-412.

AUGUST 2010
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- Jefsey vs Hoistein Manure Production

1994 USDA-ARS, Beltsville, MD

Page 1

Jersey
Variables {grams per day) N Mean Std. Dev.]| Minimum | Maximum
DAYS in LACTATION 24 157.88 94.37 39.00 299.00
DAYS PREGNANT 24 70.33 75.98 0.00 221.00
DAILY EXCREMENT (WET FECES & URINE) 24|  50200.53 9192 16; 33615.71] - 71071.43
EXCRN 24 32419 86.30 23041 433.36
DAILY INTAKE 240 3002378,  5506.11] 20134.57 41132.28
INTAKE DM » 24| 1584717 3041.57| 10303.68 21039.70
INTAKE N 24 448.40 86.51 294.43 606.38
DAILY FECES 24| 33288.89 7310.56| 19614.29 45847.14
FECES DM 24|  5605.36 1160.48 3414.45 7893.50
FEC M 24 162.69 36.71 105.44 265.51
DAILY URINE 24| 16911.64 4233.13] 12534.29 31418.57
URINE N 24 161.80 26.50 123.43 220.04
DIET Dry Matter 24 52.74 2,77 48.14 57.29
DIETN 24 2.83 0.04 276 2.90
DIET NDF 24 41.01 5.20 35.42 58.65
DIET ADF 24 24.66 1.86| 22.47| 27.86
DIET GE 24 4.59 0.97 4.47 470
DAILY MILK 24 20622.36 6249.73 6470.00 30561.43
DAILY MILKFAT 24| 1029.51 282.36 360.38 1475.80
MILK FAT % 24 5.00 0.71 4.08 6.85
MILK PROT % 24 3.70 0.36 3.22 4.76
BODY WEIGHT (kgs) 24 412.02 68.01 341.20 £49.80
Holstein
Variabies (grams per day) N Mean Std. Dev. | Minimum; Maximum
DAYS in LACTATION 21 148.81 91.75 44.00 207.00
DAYS PREGNANT 21 41.57 €6.35 0.00 179.00
DAILY EXCREMENT (WET FECES & URINE) 21| 74245.23) 11784.27) 50555.71 94034.29
EXCRN 21 45487  73.64 318.65 580.34
DAILY INTAKE 21 42131.99 6862.48| 28236.71 50211.2¢
INTAKE DM 21] 22344.14 3893.50] 14228.59 28659.53
INTAKE N 21 631.03 111.83 403.63 _ 813.32
DAILY FECES 21| 51627.871 12269.92| 29015.71 70492.86
FEGES DM 21 8106.60 1707.77 4814.58 10680.37
FECM 21 242.21 56.30 143.09 327.14
DAILY URINE 21; 22617.36 403116} 13878.57 30571.43
URINEN 21 212.68 29.72 163.80 273.06
DIET DM(Dry Matter) 21 52.99 2.87 48.11 58.18
DIET N 21 2.82 0.05 2.74 2.90
DIET NDF 21 42.01 5.69 35.46 59.25
DIET ADF 21 25.01 1.60 22.30 27.81
DIET GE 21 4.59 0.08 4.44 4.70
DALY MILK 21| 33021.96) 11149.92 9700.00 49122.86
DAILY MILKFAT 21 1236.81 32741 475.30 1628.88
MILK FAT% 21 3.80 0.61 2.84 5.05
MILK PROT% 21 3.19 0.40 2.60 - 4.04
BODY WEIGHT (kgs) 21 634.89 46.05 561.80 715.50
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From: Cherie Bayer ‘
Sent: Tuesday, August 20, 2013 8:34 AM
To: Kristin Barlass Paul

Subject: RE: Jersey Carbon Footprint

Kristin, good mormning to you.

Attached is the summary (on page 19) published in Jersey Journal. This is the complete article, which
provides the detail:

J Dairy Sci. 2010 Jan;93(1):407-12. doi: 10.31 68/jds.2009-2617.

Manure nutrient excretion by Jersey and Holstein COWS,
Knowliton KF, Wilkerson VA, Casper DP, \Mertens DR.

Source _
Department of Dairy Science, Virginia Polytechnic Institute and State University, Blacksburg
24061, USA. knowlton@vt.edu

Abstract

The objective of this study was to evaluate feces, urine, and N excretion by Jersey and Hoistein
cows. Sixteen multiparous cows (n=8 per breed) were fed 2 experimental rations at calving in a
switchback experimental design. Diets were 50% forage and based on corn meal {control) or
whole cottonseed. Half the cows in each breed started on the control diet and half started on the
whole cottonseed diet. Cows were switched to the other diet at 60 d in milk and switched back to
their original diet at 165 d in milk. Pairs of cows were moved into open-circuit respiration
chambers on d 49, 154, and 271 of lactation for 7-d measurement periods. While in the
chambers, total collection of feed refusals, milk, recovered hair, feces, and urine was conducted.
No effect of the interaction of diet and breed was observed for measures of nutrient digestibility
and manure excretion. Total daily manure excretion was jower in Jersey cows than in Hoistein
cows, with reductions generally proportional to changes in feed intake. Jersey cows consumed
29% less feed and excreted 33% less wet feces and 28% less urine than Holstein cows. Intake,
fecal, and urinary N were reduced by 29, 33, and 24%, respectively, in Jersey cows compared
with Holstein cows. Equations from American Society of Agricuitural and Biofogical Engineers
underpredicted observed values for all manure measures evaluated (urine, manure solids, N, wet
manure), and breed bias was observed in equations predicting excretion of urine, N, and wet
manure. Although these equations include animal and dietary factors, intercepts of regression of
observed values on predicted values differed between Holsteins and Jerseys for those 3
measures. No breed bias was observed in the prediction of manure solids excretion, however,

http://mail.aol.com/37996-11 1/aol-6/en-us/Suite.aspx 9/2/2013
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making that equation equally appropriate for Jerseys and Holsteins. The effect of breed on
manure and nutrient excretion has significant nutrient management implications.

Copyright 2010 American Dairy Science Association. Published by Elsevier Inc. All rights
reserved.

The spreadsheet online is http://www.usjersey.com/Reference/nutrientproduction _usdadata.xls

Please contact me if I can be of further assistance. Thank you and have a good day.

Sincerely,

Cherie

From: Kristin Barlass Paul

Semt: Tuesday, August 20, 2013 7:23 AM
To: Cherie Bayer

Subject: FW: Jersey Carbon Footprint

Good Morning Cherie,

1 was thinking we had some research from Katharine Knowlton on this, but I’m having problems locating
it. Can you help?

Thanks,

Kristin

From: Japlus3 [mailto:japlus3(@aoci.com]
Semi: Manday, August 19, 2013 9:51 PM

To: Kristin Barlass Paul
Subject: Re: Jersey Carbon Footprint

Kristin,

Thanks, but is there something with the acival pounds of manure produced per day? There is an environmental group
which claims cows produce 106 pounds of menure per day which I find hard o believe.

Thanks,

hitp://mail.aol.com/37996-111/a0l-6/en-us/Suite.aspx 9/2/2013
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Saturated Zone Denitrification:
Potential for Natural Attenuation of
Nitrate Contamination in Shallow
Groundwater Under Dairy Operations

M. J. SINGLETON,*:-¥ B. K. ESSER,!?

J. E. MORAN,' G. B, HUDSON,?'

W. W. MCNAB.* AND T. HARTERS®

Chemical Sciences Division, Lawrence Livermore National
Laboratory, Enviranmental Restoration Division, Lawrence
Livermore National Laboratory, and Department of Land, Alr,
and Water Resources, University of California ar Davis

We present results from field studies at two central
California dairies that demuonstrate the prevalence of
saturated-zone denitrification in shallow groundwater with *H/
3e apparent ages of <35 years. Concentrated animal
feeding operations are suspected to be major contributors
of nitrate to groundwater, bt saturated zone denitrification
could mitigate their impact to groundwater quality.
Denitrification is identified and quantified using N and 0
stable isotope compositions of nitrate coupled with
measurements of excess N and residual NOs~ concentrations.
Nitrate in dairy groundwater from this study has &%N
values (4.3~81%), and 680 values {—4.5—24.5%} that plot
with §'80/3'*N slopes of 0.47—0.86, consistant with
denitrification. Noble gas mass spectrometry is used to
quantify recharge temperature and excess air content.
Dissolved N3 is found et concentrations well above thosa
expected for equilibrium with air or incorporation of
excess air, consistent with reduction of nitrate to N,.
Fractionation factors for nitrogen and oxygen isotopes in
nitrate appear to ba highly variable at a dairy site where
denitrification is found in a laterally extensive anoxic zong
5 m below the water tahle, and at a second dairy site
where denitrification occurs near the water table and is
strongly influenced by localized lagoon seepage.

latraduction

High concentrations of nitrate, a cause of methemoglobin-
emia in infants {1), are a national problem in the United
States (2), and nearly 10% of public drinking water wells in
the state of California are polluted witl nitrate at concentra-
tions above the maximum contaminant level (MCL) for
drinking water set by the U.S. Envitonmental Protecrion
Agency (3). The federal MCL 15 10 mg/L as N, equivalent to
the California EPA limit of 45 mg/L as NOs~ (all nitrate
concenirations are hereafter given as NO;7). In the agricul-
tural areas of California's Central Valley, itis not uncommon

* Cormresponding author address: P.0O, Box 808, L-231, Livermore,
California, 984550; phone: (928) 424-2022; fmx: (925) 422-3160;
e-mail: singleton20@lnl.gov.

t Chemical Sciences Division, Lawrence Livermore National
Laboratory.

# Environmental Restoration Division, Lawrence Livermore Na-
tional Laberatory.

§ University of California at Davis.

10.1021/es0d1253g CCC: $37.00
Published on Web 01/03/2007

© 2007 American Chemical Soristy

to have nearly half the active drinking water wells produce
groundwater with nitrate concentrations in the range con-
sidered to indicate anthropogenic impact (>13-18 mgfL)
(2, 4. The major sources of this nitrate are septic discharge,
fertilization using natural (e.g., rnanure) or synthetic nitrogen
sources, and concentrated animal feeding operatlons. Dairies
are the largest concentrated animal operations in California,
with a total heard stze of 1.7 million milking cows (5).

Deniuification is the microbially mediated reduction of
nitrate to gaseous Np, and can occur [n both unsaturated
soils and below the water table where the presence of NO;™,
denitrifying bacteria, low O: concentrations, and electron
donor availability exist. In the unsaturated zone, denitrifi-
cation is recognized as an important process in manure and
fertilizer managemert (5). Although a number of field studies
have shown the impact of denitrification in the saturated
zone {e.g, 7, §~11), prior to this study it was not known
whether saturated zone denitrification could mitigate the
impact of nitrate loading at dairy operations. The combined
use of tracers of denitrification and groundwater dating allows
us to distinguish between nitrate dilution and denitrification,
and to detect the presence of pre-modern water at two dairy
operations in the Central Valley of California, referred to
here as the Kings CountyDairy (KCDD) and the Merced County
Dairy (MCD; Figure 1). Detailed descriptions of the hydro-
geologic settings and dairy operations at each site areincluded
as Supporting Information.

Materiais and Methods

Concentrations and Nitrate Isotopic Compositions, Samples
for nitrate N and O isotopic compositions were filtered in
the field to 0.45 um and stored cold and dark until analysis.
Anion and cation concentrations were deterinined by ion
chromatography using a Donex DX-600. Field measurements
of dissolved oxygen and oxidation reduction potential (using
AglAgCliwith 3.33 mol/LKCl as the reference electrode) were
carried out using a Horiba U-22 water guality analyzer. The
nitrogen and oxygen isotopic compositions (5'°N and 6'%0)
of nitrate in 23 groundwater samples from KCD and MCD
were measured at Lawrence Berkeley National Laboratory’s
Center for Isotope Geochemistry using a version of the
denitrifying bacteria procedure {12) as described In Singleton
et al, (13). In addition, the nitrate from 17 samples was
extracted by ion exchange procedure of (14) and analyzed
for 6N at the University of Waterloo, Analytical uncertainty
{10) is 0.3%. for 8" of nitrate and 0.5%o for 6%0 of nitrate.
Isotopic compositions of oxygen in water were determined
on a VG Prism isotope ratio mass specirometer at Lawrence
Livermore National Laboratory (LLNL) using the CO. equili-
bration method (15), and have an analytical uncertainty of
0.1%s.

Membrane Inlet Mass Spectromeiry. Previous studies
have used gas chromatography and/or mass spectrometry
t0 measure dissolved Nz gas in groundwater samples (16—
19;. Dissolved concentrations of Ny and Ar for this study
were analyzed by membrane inlet inass spectromeiry (MIMS),
which allows for precise and fast determination of dissolved
gas concehirations in water samples without a separate
extraction step, as desctibed in Kana et al. (20, 21). The gas
abundances are calibrated using water equilibrated with air
under known conditions of temperature, altitude, and
hurnidity {typically 18 °C, 183 m; and 100% relative humidity).
A small isobaric interference from CO. at mass 28 (N} is
corrected based on calibration with COz-rich waters with
known dissolved Ny, but is negligible for most samples.
Samples are eollected for MIMS analysis in 40 mL amber

VOL. 41, NO. 3, 2007 | ENVIRONMENTAL SCIENCE & TECHNOLOGY » 759
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FIGURE 1. Logation of dairy study sites, and generalized magps of each dairy showing sample lecations relative to lagoons and dairy

operations.

glass VOA vials with no headspace that are kept cold during
transport, and then analyzed within 24 h.

Noble Gases and H/*He Dating. Dissolved noble gas
samples are collected in copper tubes, which are filled without
bubbles and sealed with a cold weld in the field, Dissolved
noble gas concentrations were measured at LLNL after gas
extraction on a vacuumn manifold and cryogenic separation
of the noble gases. Concentrations of He, Ne, Ar, and Xe
were messured on a quadrupole mass spectrometer. The
ratio of *He to *He was measured on a VG5400 mass
spectrometer. Calculations of excess air and recharga tem-
perature from Ne and Xe measurements are described in
detail in Bkwurzel (22}, using an approach similar to that of
Aeschbach-Hertig et al. (23).

Tritium samples were collected in § L glass bottles, Tritium
was determined by measuring He accumulation after
vacuum degassing each sample and allowing 3—4 weeks
accumulation time. After correcting for sources of ¥He not
related to3H decay (24, 25), the measurement of both tritium
and its daughter product *He allows calculation of the initial
tritium present at the time of recharge, and appatent ages
can be determined from the following relationship based on
the production of tritiogenic helium (Hey):

Groundwater Apparent Age (years) = )
—17.8 % In (1 + *He,/*H)

Groundwater age dating has been applied in several
studies of basin-wide flow and transport (2527} The
reported groundwater age is the mean age of the mived

760 » ENVIRONMENTAL SCIENCE & TECHNOLOGY / VOL. 41, NO. 3, 2007

sample, and furthermore, is only the age of the portion of
the water that contains measurable tritivum. Average analytical
arror for the age determinations is %I year, and samples
with 3H that is too low for accurate age determination (<1
pCi/L) are reported as > 50 years. Significantloss of *He from
groundwater is not likely in this setting given the relatively
short residence times and high infiltration rates from
irrigation. Apparent ages give the mean residence time of
the fraction of recently recharged water in a sample, and are
especially useful for comparing relative ages of water from
different locations at each site. The absolute mean age of
groundwater may be obscured by mixing along flow paths
due to heterogeneity in the sediments (28).

Resuits and Discussion

Nitrate in Dairy Groundwater. Nitrate concentrations at KCD
range from below detection limit (BDL, <0.07 mg/L) to 274
mg/L. Within the upper aquifer, there is a sharp boundary
between high nitrate waters near the surface and deeper,
low nitrate waters. Nitrate concentrations are highest between
6 and 13 m below ground surface {(BGS) at all multilevel wells
{0.5 m screened intervals), with an average concentration of
98 mg/L. Groundwater below 15 m has low nitrate concen-
trations ranging from BDL to 2.8 mg/L, and also has low or
nondetectable ammonium concenirations. The transition
from high to low nitrate concentration corresponds to
decreases in fleld-measured oxidation—reduction potential
(ORP} and dissolved oxygen (D0} concentration. ORP values
are generally above 0 mV and DO concentrations are >1
mg/L in the upper 12 m of the aquifer, defining a more
oxidizing zone (Figure 2). A reducing zoneis indicated below
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FIGURE 2. (A) Averafe excess N, and nitrate concentrations, (B} oxidation~reduction potential (ORP), and {C) dissolved oxygen in

multilevel manitoring wells at the KCD site.

12 m by ORY values as low as - 196 mV and DO concentrations
<1.2 mg/L. Vertical head varies by less than 10 cm in the
upper aquifer multilevel wells.

Nitrate concentrations at MCD monitoring wells sampled
for this study range from 2 to 426 mg/L with an average of
230 mg/ L. Several wells (W-02, W-16, and W-17) located next
to alagoon and corral havelower nitrate but high ammonium
concenirations {Table 1 in Supporting Information). The
MCD wells are all screened at the top of the unconfined
aquifer except W98, a supply well that is pumped from
approximately 57 m BGS, Nitrate concentrations observed
for this deeper well are <1 mg/L.

Dissolved Gases. Nitrogen gas, the comparatively con-
servative product of denitrification, has been used as a natural
tracer to detect denitrification in the subsurface (16—18).
Groundwater often also contains Nz beyond equilibrium
concentrations due to inCorporation of ¢xcess air from
physical processes at the water table interface (23, 29, 80).
In the saturated zone, total dissolved N is a sum of these
three sources:

(Nz)dismived = (Nz)equlﬁbrium + (Nz)exccss atr + (Nz)ﬂcnitriﬁcntlon

By normalizing the measured dissolved concentrations
as N/ Ar ratios, the amount of excess Ny from denitrification
can be calculated as

(N3} genitritication =

(?._2.) _ Nequilibrivm ¥ Naeveess air Ar
At/ measured Arcquilib:ium + Alyerss air measured

where the Nz and Ar terms for equilibrium are calculated
from equilibrium concentrations determined by gas solubil-
ity. The Nao/Ar ratio is relatively insensitlve to recharge
temmperature, but the incorporation of excess air must be
congirained in order to determine whether denitrification
has shifted the ratio to higher values (19). Calculations of
excess Nz based on the Na/Ar ratio assume that any excess
air entrapped during recharge has the ratio of Na/Ar in the
atmosphere (83.5). Any partial dissolution of air bubbles
would lower the Ny/Ar ratio (30, 31), thus decreasing the
apparent amount of excess Na.

For this study, Xe and Ne derived recharge temperature
and excess alr content were determined for 12 of the
monitoring wells at KCD and 9 wells at MCD. For these sites,

excess Np ¢can be calculated divectly, accounting for the

contribution of excess air and recharge temperature. Site

representative mean values of recharge temperature and
excess air concentration are used for samples without noble
gasmeasuremnents. Mean annual air temperatures at the KCD
and MCD sites are 17 and 16 °C, respectively (32}, and the
Xe-derived average recharge temperatures for the KCD and
MCD sites are 12 and 18 °C. Recharge temperatures are most
likely higher than mean antiual air temperature because most
recharge is from excess irrigation duringthe summer months.
The average amount of excess air indicated by Ne concen~
trationsis 2.2 x 1073 cm($1P) /g HxOfor KCD and 1.7 x 107
cm?{STP)/g Hz0 for MCD. Fromn these parametels, we
esthinate the site representative initial Na/Ar ratios including
excess air to be 41,2 for KCD and 40.6 for MCD, Measured
No/Ar ratios greater than these values are attributed to
production of N; by denitrification.

The excess N2 concentration can be expressed in terms
of the equivalent reduced nitrate that it represents in mg/L
NOs~ based on the stoichiometry of denitrification. Con-
sidering excess N; in terms of equivalent NOg~ provides a
simple test to determine whether there is a mass balance
between nitrate concentrations and excess Nz, From Figure
2, there does not appear to be a balance between nitrate
concentrations and excess Nz in KCD groundwater, since
nitrate concentrations in the shallow wells are more than
twicethat of equivalent excess Nz concentrations inthe anoxic
zone. There are multiple possible causes of the discrepancy
between NOs™ concentrations and excess Na concentrations
including (1) the NOy~ loading at the surface has increased
over time, and denitrification is limited by slow vertical
transport into the anoxic zone, (2) mixing with deeper, low
initial NOs™ waters has diluted both the NOs™ and excess N»
concendrations, or (3} some dissolved N3 has been lost from
the safurated zone. All three processes may play a role in N
cycling at the dairies, but we can shed some light on their
relative importance by consideting the extent of denitrifi-
cation and then constraining the time scale of denltrification
as discussed in the following sections.

Isotopic Compositions of Niteate, Large ranges in 4N
and §'®0 values of nitrate are observed at both dairies (Figure
3). Nitrate from KCD has 6N values of 4.3~61.1%o, and
00 values of —0.7~24.5%.. At MCD, nitrate 4N values
range from 5.3 to 30.2%e, and 6'°0 values range from —0.7
ta 13.1%o. The extensive monitoring well networks at these
sites increase the probability that water containing residual
nitrate from denitrification can be sampled.

Nitrate 6'*N and 3'#0 values at both dairies are consistent
with pitrification of ammonium and mineralized organic N
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FIGURE 3. Oxygen and nitrogen isotopic composition of nitrate in
dairy groundwater from multilevel monitoring wells at KED and
first encountar wells at MCD. The shaded region indicates a slope
of 0.5 for a range of starting compositions. Caloulated slopes for
Hnear fits to multilevel wells at KCD and first encounter wells at
MED range from 0.47 to 0.60.

compounds from manure-rich wastewater, which is stored
and used as a fertilizer at both dairy sites. At some locations,
nitrification has been followed by denitrification. Prior to
nitrification, cow manure likely starts out with a bulk §'SN
value close to 5%, but is enriched in 5N to varying degrees
due to volatile loss of ammonia, resulting in 6N valiues of
10—22%o in nitrate derived from manure (33, 34. Culture
experiments have shown that nitrification reactions typically
combine 2 oxygen atorns from the local pore water and one
oxygen atom from atmospheric O, {35, 36), which has a 70
of 23.5%s (37). Diiferent ratios of oxygen from water and
atmospheric O; are possible for very slow nitrification rates
and low ammonia concentrations {38), however for dairy
wastewater we agsume that the 2:1 relation gives a reasonable
prediction of the starting 61%0 values for nitrate at the two
dairies based on the average values for 31%0 of groundwater
at each site (—12.6%o at KCD and —9.9%o0 at MCD). Baged on
this approach, the predicted initial values for 810 in nitrate
are —0.7%o0 at KCD and 1.1%. at MCD, Samples with the
lowest nitrate 41*N values have #*%Q values in this range, and
are consistent with nitrate derived from manure, Thereis no
strong evidence for mixing with nitrate from synthetic
nitrogen fertilizers, which are used occasionally at both gites,
but typically have low ¢'*N values (0--5%o) and 6'%0 values
around 23%o (39).

Denitrification drives the isotopic composition of the
residual nitate to higher **N and §**Q values. The stable
isotopes of nitrogen are more strongly fractionared during
denitrification than those of oxygen, leading to a siope of
approximately 0.5 on a 60 v¢ 4N diagram (34). Nitrate
3N and §'%0 values at individual KCD multilevel well sites
are positively correlated with calculated slopes ranging from
0.47 to 0.60; the slope of first encounter well data ar MCD
is 0.66 {Figure 3). These nitrate 4N and §#0Q values indicate
that denitrification is occurring at both sites. Because a wide
range of fractionation factors are known to exist for this
process (40), It is not possibie to determine the extent of
denitrification Using only the isotopic compositions of niitrate
along a denitrification trend, even when the initial value for
manure-derived nitrate can be measured or calculated.
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Extent of Denitrification. The concentrations of excess
Nz and residual nitrate can be combined with the isotopic
composition of nitrate in order to characterize the extent of
denititfication. In an ideal system, denitrification leads to a
regular decrease in nitrate concentrations, an increase in
excess Ny, and a Rayleigh-type fractionation of N and O
isotopes in the residual nitrate (Figure 4}. In the Rayleigh
fractionation model (41) the isotopic composition of residuat
nitrate depends on the fraction of initial nitrate remaining
in the system {f = C/Ciwa), the initial 6N, and the
fractionation factor (o) for denitrification:

815N = (1000 + 8" Nye0 £V ~ 1000

The fractionation factor « is defined froin the isotopic ratios
of interest {& ='¥N/YN and "Q/1¥Q):

_ B

(R) Teactant

This fractionation can also be considered as an enrichment
factor {¢) in %o units using the approximation ¢ = 1000 In c.
The extent of denitrification can be calculated as 1 — f. Rather
than relying on an estimate of initial nitrate concentration,
the parameter fis determined directly using field measure-
ments of excess Ny in units of equivalent reduced NO;™:

f= CNOHAI(CNO:,M + Cexcess NZ)

Heterogeneity in groundwater systerns can often com-
plicate the interpretation of contarminant degradation using
a Rayleigh model {42). Denitrified water retains a proportion
of its excess N2 concentration {and low values of fj during
mixing, but the isotopic composition of nitrate may be
disturbed by mixing since denitrified waters contain ex-
tremely low concentrations of nitrate (<1 mg/L). The sample
from 18 with a fvalue close to zero and a 8N value of 7.6%.
was likely denitrified and is one example of this type of
disturbance. However, in general, groundwater sarmples from
the same multilevel well sites at KCD fall along similar
Rayleigh fractionation curves, indicating that the starting
isotopic composition of nitrate and the fractionation factor
of denitrification vary across the site (Figure 4),

Values of d'5N and fcalculated from nitrate and excess
N; fall ajong Rayleigh fractionation curves with enrichment
factors {e) ranging from —57%eo to —~7%o for three multilevel
well sites at KCD and first encounter wells at MCID. As
expected for denitrification, the enrichment factors indicated
for oxygen are roughly half of those for nitrogen. The
magnitude of these enrichment factors for N in residual
nitrate are among the highest reported for denitrHication,
which typically range from ~40%e. to —5%o {34, 40). Partial
gas loss near the water table intexface at MCD could
potentially increase the value of f; resulting in larger values
of e. Gas loss is unlikely to affect fractionation factors at KCD
since most excess Nz is produced well below the water table.
Consldering the large differences observed for denitrification
fractionation factors within and between the two dairy sites,
it is not sufficient to estimate fractionation fattors for
denitrification at dairies based on Jaboratory-derived values
or field-derived values from other sites. The appropriate
fractionation factors must be determined for each area, and
even then the processes of mixing and gas loss must be
considered in the relation between Isotopic values and the
extent of denitrification, Nevertheless, direct determination
of the original sinount of nitrate using dissolved Nz values
significantly irproves our ability to determine the extent of
denitrification in settings where the initial nitrate concentra-
tions are highly variable.
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‘Time Scale of Denitrification, Modern water (1.e., ground-
water containing measurable tritium) is found at all multi-
levet wells cormpleted in the upper aquifer at KCD, the deepest
of which is 20 m BGS. The upper aquifer below KCD has
3H /*He apparent ages of <35 years. At well 1D1 (54 m BGS,
tize lower aquifer has no measurable NOs~ and iritiwm below
1 pCi/L, indicating a groundwater age of more than 50 years.
The sum of nitrate and excess Nz is highest in the young,
shallow dairy waters at KCD. Sampies with 3H/%He ages >29
years were befow the MCL for nitrate prior to denitrification.
These resulls are consistent with an increase in nitrate loading

at the surface, which followed the startup of KCD operations
in the early 1970s.

The extent of denitrification at KCD is related to both
depth and groundwater residence times based on *H/He
apparent ages (Figure 5). There i3 a sharp transition from
high nitrate waters to deniitified waters between 11 and
13 m depth across the KCD site. This transition is also refated
to the apparent age of the groundwater, as the high nitrate
waters typically have apparent ages of between 0 and 5 years,
and most samples with ages greater than 8 years are
significantly or completely denitrified. There are five sarnples
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that do not follow this pattern. These outliers are from sites
35 and 45 where the shallow groundwater has much higher
3H/%He apparent ages due to slow movement around clay
zones at the screened intervals for these samples. The
existence of older water that is not significantly impacted by
denitrification indicates that it is the physical transport of
water below the transition from oxic to anoxic conditions
rather than the residence time that governs denitrification
in this sysiem.

At the MCD site, groundwater 3H/%He apparent ages
indicate fast transit rates from the water table to the shallow
mounitoring wells, Most of the first encounter wells have
apparent ages of <3 years, consistent with the hydraulic
analysis presented by Harter et al. (5). The very fast transit
times to the shallow monitoring wells at MCD allow for some
constraints on minimum denitrification rates at this site.
Based on the comparison of the calculated ages with the
initial triium curve, these shallow wells contain a negligible
amount of old, H-decayed water. In shallow wells near
lagoons (e.g., W-16 and V-21), the observed excess N
(equivalent io 71 and 40 mg/L of reduced NOy~} accumulated
over a duration of less than 1 year, indicating that denitri-
fication rates may be very high at these sites. Complete
denitrification of groundwater collected from well W-98
(excess Nz equivalent to 51 mg/L. NOs™) was attained within
approximately 31 years, but may have occurred over a short
period of time relative to the mean age of the water.

Occurrence of Denitrification at Dairy Sites. The depth
at which denitrified waters ave encountered is remarkably
similar across the KCD site, This transition is not strongly
correfated with a change in sediment texture. The denitrified
waters at all KCD wells coincide with negative ORP values
and generally low dissolved O; concentrations. Total organic
carbont (TOC) concentration in the shallow groundwaters
range from 1.1 to 15.7 mg/L at KCD, with the highest
concentrations of TOC found in wells adjacent to lagoons.
The highest concentrations of excess N; are found in nested
well-set 25, which is located in a field downgradient from the
lagoons. However, sites distal to the lagoons (38 and 45) that
are apparently not impacted by lagoon seepage {43) also
show evidence of denitrification, suggesting that directlagoon
seepage is not the sole driver for this process.

The chemical stratification observed in muliilevel wells
at the XCD site demonstrates the Importance of character-
izing vertical variations within aguifers for nitrate montitoring
studies, Groundwater nitrate concentrations are integrated
over the high and low nitrate concentration zones by dairy
water supply wells, which have long screened intervals from
9 to 18 m BGS. Water quality samples from these supply
wells underestimate the actual nitrate concenirations present
in the uppermost oxic aquifer., Similarly, first encounter
monitoring wells give an overestimate of nitrate concentra-
tions found deep in the aquifer, and thus would miss entirely
the impact of saturated zone denitrification in mitigating
nitrate transport to the deep aguifer.

Monitoring wells at MCD sample only the top of the
aquifer, so the extent of denitrification at depth is unknown,
except for the one deep supply well {W98), which has less
than 1 mg/L nirrate and an excess Ny content consistent
withreduction of 5} mg/LNOy~ to N,. This supply well would
be above the MCL for nitrate without the attenuation of nitrate
by denitrification. The presence of ammonium at several of
the wells with excess Nz indicates a component of wastewater
seepage in wells located near lagoons, where mixing of oxic
waters with anoxic lagoon seepage may induce hoth nitri-
fication and denitrification. Wells that are located in the
surrounding fields have high NOs~ concentrations, and do
not have any detectable excess Ny, a result consistent with
mass-balance models of nitrate loading and groundwater
nitrate concentration (5).
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While dairy operations seem likely to establish conditions
conducive to saturated zone denitrification, the prevalence
ofthe phenomenonis not known. Major uncertainties include
the spatial extent of anaerobic conditions, and transport of
organic carbon under differing hydrogeologic conditions and
differing nutrient management practices. Lagoon seepage
may also increase the likelihood of denitrification In dairy
aquifers. The extent to which dairy animal and field opera-
tions affect saturated zone denitrification is an important
consideration in determining the asgimilative capacity of
underlying groundwater to nitrogen loading associated with
dairy operations.
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Description of Dairy Sites

Study Site 1.

Study Site #1 is located at a dairy operation in Kings County, CA (KCD). Manure
management practices employed at KCD, with respect to corral design, runoff capture
and lagoon management are typical of practices employed at other dairies in the region.
KCD has close to the 1000-cow average for dairies in the area, and operates three clay-
lined wastewater lagoons that receive wastewater after solids separation. Wastewater is
used for irrigation of 500 acres of forage crops (corn and alfalfa) on the dairy and on
neighboring farms; dry manure is exported to neighboring farms.

KCD is located in the Kings River alluvial fan, a sequence of layéred sediments
transported by the Kings River from the Sierra Nevada to the low lying southern San
Joaquin Valley of California (I, 2). The site overlies an unconfined aquifer, which has
been split into an upper aquifer from 3m to 24m below ground surface (BGS) and a lower
aquifer (>40 m BGS) that are separated by a gap of unsaturated sediments. Both aquifers
are predominantly composed of unconsolidated sands with minor clayey sand layers. The
lower unsaturated gap was likely caused by intense regional groundwater pumping, and a
well completed in this unsaturated zone has very low gas pressures. There are no
persistent gradients in water table levels across the KCD site, but in general, regional
groundwater flow is from the NW to SE due to topographic flow on the Kings River fan.
The water table is located about 5 m BGS. Local recharge is dominated by vertical fluxes
from irrigation, and to a lesser extent, leakage from adjacent unlined canals, Transient

cones of depression are induced during groundwater pumping from dairy operation wells.

52



Supporting Information Singleton et al, Saturated Zone Denitrification.. ..

The regional groundwater is highly impacted by agricultural activities and contains

elevated concentrations of nitrate and pesticides (3, 4).

KCD was instrumented with five sets of multi-level monitoring wells and one
“up-gradient” well near an irrigation canal. These wells were installed in 2002, and
sampled between Feb, 2002 and Aug. 2005. The multi-level wells have short (0.5 m)
screened intervals in order to detect heterogeneity and stratification in aquifer chemistry.
One monitoring well was screened in the lower aquifer, 54m BGS. The remaining
monitoring wells are screened in the upper aquifer from 5m to 20m BGS. In addition,
there are eight dairy operation wells that were sampled over the course of this study.
These production wells have long screens, generally between 9 to 18 meters below

ground surface (BGS).

Study Site 2:

The second dairy field site is located in Merced County, CA. The Merced County
dairy (MCD) lies within the northern San Joaquin Valley, approximately 160 km NNW
from the KCD site. The site is located on the low alluvial fans of the Merced and

Tuolumne Rivers, which drain the north-central Sierra Nevada. Soils at the site are sand

to loamy sand with rapid infiltration rates. The upper portion of the unconfined alluvial
aquifer is comprised of arkosic sand and silty sand, containing mostly quartz and
feldspar, with interbedded silt and hardpan layers. Hydraulic conductivities were
measured with slug tests and ranged from 1 x 10 m/s to 2 x 107 m/s with a geometric

mean of 5 x 10" m/s (5). Regional groundwater flow is towards the valley trough with a
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gradient of approximately 0.05% to 0.15%. Depth to groundwater is 2.5 m to 5 m BGS.
The climate is Mediterranean with annual precipitation of 0.5 m, but groundwater
recharge is on the order of 0.5-0.8 m per year with most of the recharge originating from
excess irrigation water (3). Transit times in the nnsaturated zone are relatively short due
to the shallow depth to groundwater and due to low water holding capacity in the sandy
soils. Shallow water tables are managed through tile drainage and groundwater pumping
specifically for drainage. The MCD site is instrumented with monitoring wells that are
screened from 2-3 m BGS to a depth of 7-0 m BGS. The wells access the upper-most part
of the unconfined aquifer, hence, the most recently recharged groundwater {6). Recent
investigations showed strongly elevated nitrate levels in this shallow groundwater
originating largely from applications of liquid dairy manure to field crops, from corrals,
and from manure storage lagoons (6). For this study, a subset of 18 wells was sampled. A
deep domestic well was also sampled at MCD. This domestic well is completed to 57 m

BGS, and thus samples a deeper patt of the aquifer than the monitoring well network.

S4



Suppeorting Information Singleton et al, Saturated Zone Denitrification. ...

0. 0
—— 15
s 3 & 8
i 45
s 5055 :
E S 24 o
5 B
Q . =
m ———
o) 32 3
40
48
56
' AR ; 64
0 10 20 30 40 50

*Hi’He Apparent Age (years)
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EXECUTIVE SUMMARY

A critical component of the California State Water Board’s Groundwater Ambient Monitoring
and Assessment (GAMA) Program is to assess the major thre&}ts 1o .groundwaterlresoqrces that
supply drinking water to Californians (BELITZ et al,, 2093). Nitrate is the most pervasive and
intractable contaminant in California groundwater and is a focus of special studies under the

GAMA program.

This report assesses the impact of Central Valley dairy operations on underlying groundwater
quality and on groundwater processes using new tools developed during the course of_‘ ‘I{he :v,tudy.
During the investigation, samples were collected and analyzed from a total of five dairies in the
San Joaquin-Tulare Basins of California: three in Kings County, one in Stanislaus Cm‘mty, and
one in Merced County (Figure 1). The study investigated water samples from production wells,
monitor wells, and manure lagoons..

The three primary findings of this research are that dairy operations do impact underlying
groundwater quality in California’s San Joaquin Valley, that dairy operations aiso appear to drive
denitrification of dairy-derived nitrate in these groundwaters, and that new methods are available
for characterization of nitrate source, transport and fate in the saturated zone underfying dairy
operations.

This study demonstrated groundwater quality impact at three sites using a multi-disciplinary
approach, and developed a new tool for source atfribution in dairy groundwater. Negative
groundwater quality impacts from dairy-derived nitrate were demonstrated using groundwater
chemisiry, nitrate isotopic composition, groundwater age, and transport modeling. A significant
advance in characterization of groundwaters for nitrate source determination was the use of
groundwater dissolved gas content to distinguish dairy wastewater irrigation from dairy
wastewater lagoon seepage, both of which contributed to dairy groundwater contamination.

The demonstration of saturated-zone denitrification in dairy groundwaters is important in
assessing the net impact of dairy operations on groundwater quality. The extent of denitrification
can be characterized by measuring “excess” nitrogen and nitrate isotopic composition while the
focation of denitrification can be determined using a bioassay for denitrifying bacteria that
developed in this research. In both northern and southern San Joaquin Valley sites, saturated-
zone denitrification occurs and mitigates the impact of nitrogen loading on groundwater quality.

Other new methods developed during the course of this study include the field determination of
denitrification in groundwater (allowing siting of monitor wells and mapping of denitrifying
zones) and characterization of aquifer heterogeneity using direct-push drilling and geostatistics
(allowing development of more accuirate groundwater transport models). Application of these
new methods in conjunction with traditional hydrogeologic and agronomic methods will allow a
more complete and accurate understanding of the source, transport and fate of dairy-derived
nitrogen in the subsurface. :
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STUDY SITES: HYDROGEOLOGIC SETTING

Two concentrations of dairies exist in the Central Valley of California, which is a low relief
structural basin that is from 60 to 100 km wide and 700 km long. Both centers are in the southern
two-thirds of the basin - the northern concentration is in Merced and Stanislaus Counties, and the
southetn concentration is in Kings and Tulare Counties. Both concentrations of dairies occur in
the San Joaquin Valley Groundwater Basin, as designated by the California Depariment of Water
Resources {2003). The San Joaquin Valley groundwater basin comprises two of the Central
Valley’s three large structural sub-basins: the San Joaquin Basin and the Tulare Basin. In this
document, we will use “San Joaquin Valley Basin” and “San Joaquin-Tulare Basin”
interchangeably.

During the investigation, samples were collected and anafyzed from a total of five dairies in the
San Joaquin-Tulare Basins of California: three in Kings County, one in Stanislaus County, and
one in Merced County (Figure 1). Groundwater samples were collected from production wells on
each of the dairies. On three of the dairies, samples were also collected from monitoring wells:
one of sites in Kings County was instrumented by LLNL, and the two sites in Stanislaus and
Merced Counties were instrumented by UC-Davis. Samples were collected from manure lagoons
at four of the sites.

NMNorthern Sites

The two northern sites (SCD and MCD) are part of an extensive shallow groundwater monitoring
network on five representative dairies set up by Thomas Harter of UC-Davis and the UC
Cooperative Extension. The following description of the study area and the dairies is adapted
from Harter et al. (2002). '

The northern sites study area is in the central-eastern portion of the northern San Joaquin Valley,
an area of low alluvial plains and fans bordered by the San Joaquin River to the west, tertiary
upland terraces to the east, the Stanislaus River to the north, and the Merced River to the soluth.
The region has & long history of nitrate and salt problems in groundwater (LOWRY, 1987; PAGE
and BALDING, 1973).

The main regional aquifer is in the upper 100-200 m of basin deposits, which consist of
Quaternary alluvial and fluvial deposits with some interbedded hardpan and lacustrine deposits.
Groundwater generally flows from the ENE to the WSW following the slope of the landscape.
The average regiona! hydraulic gradient ranges from approximately 0.05% to 0.15%. The water
table at the selected facilities is between 2 and 5 m below ground surface. Measured K values
range from 0.1 to 2 x 10 m/s, as consistent with the predominant texture of the shallow
sediments. '

The dominant surface soil texture is sandy loam to sand underiain by silty lenses, some of which
are cemented with lime. Water holding capacity is low and water tables are locally high (and
maintained by community drainage systems and shallow groundwater pumping). Border flood
irrigation of forage crops has historically been the dominant cropping system among dairies in
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the study area. Low-salinity (0.1-0.2 pS/cm) surface water from the Sierra Nevada is the main
source of irrigation water. :

Figure 1. Dairy Fleld Sites in the Central Valley.

Dairy Field Sites in the Central Valley Dairy study sites in Kings County (KCD1, KCD2, and KCD3},
Merced County (MCD) and Stanislaus County (SCD) are shown with red triangles. Other sites where
LLNL has conducted groundwater nitrate studies are shown with blue triangles

A number of hydrogeologic criteria make the area suitable as a field laboratory for investigating
recharge water quality from dairies: 1) Groundwater in the area is highly vulnerable because of
the sandy soils with high infiltration rates and shaflow water tables. 2) The shallow groundwater
table and small long-term fluctuations in water level (1-2 m) allow sampling from vertically
narrow groundwater zones with well-defined recharge source areas. 3) These same iwo factors
also allow instatlation of a relatively inexpensive fixed-depth monitoring well network that is
also inexpensive to sample.

The five dairy facilities in the UC-Davis network are progressive with respect to herd health,
product quality, and overall operations. Improvements in manure and pond management have
continuaily occurred since the inception of the project. The dairies are located in a geographic
and hydrogeologic environment that is representative of many other dairies on the lowlands of
the northern San Joaquin Valley. The marnure management practices employed at these dairies
over the past 35 years, particularly with respect to corral design, runoff capture, and lagoon
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management, have been recognized by industry, regulators, and university ext?nsion personnel
as typical or even progressive relative to other California dairies (see refexfences_ in HARTER et al.,
2002). Over the past 30— 40 years, the herd size on these dairies has continually grown from less
than 100 at their inception to over 1000 animal units in the 1990s.

In 1993, UC-Davis installed 6 to 12 monitoring wells on each dairy for a total of 44 wells.
Monitoring wells are strategically placed upgradient and downgradient from fields receiving
manure water, near wastewater lagoons (ponds), and in corrals, feedlots, and storage areas
(henceforth referred to as “‘corrals’”). Wells are constructed with PVC pipe (3 or 5 cm diameter)
and installed to depths of 7--10 m. The wells are screened from a depth of 2-3 m below ground
surface to a depth of 10 m. Water samples collected from monitoring wells are representative of
only the shaflowest “first-encountet” groundwater.

Southern Sites

To augment the UC-Davis dairy monitoring network, LLNL chose to establish sites in the
southern San Joaquin Valley groundwater basin. LLNL developed a list a five potential
cooperators, sampled three sites, and chose to instrument one site. The cooperators were chosen
with the expertise and assistance of the University of California Cooperative Extension (Thomas
Harter, Carol Collar and Carol Frate). Sampling sites were chosen from the list of cooperator
dairies using regional water quality data, including NAWQA data from the USGS and water
quality dairy data from the Central Regional Water Quality Control Board (Fresno office). The
site chosen for more extensive instrumentation was chosen with the following criteria: 1) a
cooperative operator, 2) a shallow depth to groundwater to allow cost-effective installation of
multi-level wells and synoptic soil-groundwater surveys, 3) a dairying operation typical for the
region, and 4) regional evidence for nitrate contamination and denitrification.

The three dairies sampled are within the Tulare Lake Groundwater Subbasin of the San Joaquin
Valley Groundwater Basin (CALIFORNIA DWR, 2003) (Figure 1). The sites are located south of
the Kings River and north-northeast of the Tulare Lake basin, the natural internal drainage for
this hydrologically closed system. Groundwater hydraulic gradients are regionally from the
_Kings River toward Tulare Lake, but arc generally low and are locally influenced by recharge
from unlined irrigation canals and by agricultural and municipal groundwater extraction. Surface
soils at these sites are predominanily Nord series (USDA NATIONAL RESOURCE CONSERVATION
SERVICE, 2006), and are developed on distal Kings River alluvial fan deposits (WEISSMANN et
al., 2003; WEISSMANN et al., 1999; WEISSMANN and FOGG, 1999; WEISSMANN et al., 2002a),
which in general are less sandy and have more fine-grained interbeds than the sediments in the
northern UC-Davis monitoring network. Groundwater levels in the area are in general deeper
(50-200° below ground surface) and more variable (50° over 2-5 years) than in the north. A
deeper depth to groundwater and heavier textured soils indicate that southern groundwaters
should be less vulnerable to contamination than northern groundwaters. The regional
groundwater is highly impacted by agricultural activities and contains elevated concentrations of
nitrate and pesticides (BUROW et al., 1998b; BURrROW et al., 1998).

Two of the three dairies sampled (KCD2 and KCD3) have deep water tables typical of the
region. The one dairy that LLNL instrumented is located in an area to the west of Hanford
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characterized by a shallow perched aquifer, with depth to groundwater on th_e order of '15 .feet.
California Department of Water Resources (DWR) water level data for wells in the area indicate
that this perched aquifer developed in the mid-1960’s in response to local groundwater
overdrafting (CARLE et al.,, 2003), and is separated by an unsaturated zone from the deeper
regional aquifer (that is sampled by wells on KCD2 and KCD?3 to the east and south of Hanford).

The three dairy sites sampled by LLNL in Kings County each have close to the average of 1000
dairy cows, fed in free stalls with flush lanes. The manure management practices employed.at
these dairies, with respect to corral design, runoff capture, and lagoon management, are typical
or progressive relative to other California dairies (see references in HARTER et al., 2002). Thq
most intensively studied dairy, KCD1, operates three clay-lined wastewater lagoons that réceive
wastewater after solids separation. Wastewater is used for irrigation of 500 acres of forage crops
(corn and alfalfa) on the dairy and on neighboring farms; dry manure is exported to neighboring
farms. This dairy is also immediately adjacent to another dairy operation, and many of the
conclusions regarding nitrate impact apply to dairy practices shared by both operations.

STUDY SITES: SAMPLING AND INSTRUMENTATION
Kings County Dairy Site 1 (KCD1)

Kings County Dairy #1 (KCD1; see Figure 1, Appendix A-Figure 1, and Appendix B-Figure 1),
was the primary site in Kings County, and was sampled on multiple occasions, from existing
production wells, from LLNL-installed monitor wells, from manure lagoons and irrigation
canals, and with direct push soil and water sampling methods. A total of 31 days were devoted to
collecting 139 water samples at the site, including 29 direct push samples, 17 surface water
samples from 3 manure lagoons and a nearby irrigation canal, 16 groundwater samples from 9
production wells, and 60 groundwater samples from 17 monitor wells, A large number of
subsurface soil samples were also collected, both as continuous drill core and as depth-discrete
grab samples. Production and monitor wells were sampled on semi-regular intervals between
August 2003 and August 2005.

KCD1 was instrumented with five sets of multi-level monitoring wells and one “up-gradient”
well near an irrigation canal (Figure 2). The multi-level well “clusters” consisted of wells
installed in separate boreholes approximately 5° apart. A first set of three nested 2” wells in one
cluster was installed in September 2003. In August 2004, three new well clusters were installed,
each with four 2" wells. Also at that time, an upgradient 2” well was installed, and a small
cluster of three 1.23" wells were installed. Two aquifers underlie the KCD1 dairy site, a shallow
perched aquifer and a more regionally extensive deep aquifer. The deep aquifer is instrumented
with one 2” well screened at 178-180" below ground surface (bgs) that was installed in
September 2003. The remaining monitor wells are all in the shallow perched aquifer and are
screened between 18” and 65° bgs.

in August 2004, shortly before the second sets of well clusters were installed, a CPT/DP survey
(see methods section) was conducted across the site (Figure 3). Depth discrete water and soils
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d and abandoned. With the

samples were collected at this time, after which the holes were groute '
luded iocations near all

exception of the upgradient monitor well near the canal, CPT/DP sites inc
of the multi-level monitor well clusters.

Figure 2, KCD1 Dairy Field Site.
KCD1 site, showing monitor wells and direct-push locations. Sites 1, 2, 3, and 4 (81 through S4) are al
multi-level two-inch monitor well clusters; site 5 (S5 is a single two-inch first-encounter well, The Site 1
cluster (S1) also includes a well in the deep aguifer. Direci-push (DP) and cone penetrometer (CPT) holes
are also shown. CPT/DP was done at all multi-level wel gites: it was not done at the single-leve! 5S site.
inset shows application of mandke lagoon wastewater for furrow irrigation of silage corn crops at the site.
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The production wells are sereened in both the shallow and deep aquifer, and have 20-30 long
screens. Domestic supply wells, one of which was sampled, are screened in the deep aquifer, and
typically have 20° long screens. Agricultural supply wells, eight of which were sampled,
typically have 30" long screens, with the top of the screen at 30° bgs. Information on screen
length and depth is from conversations with the water well company which installed the more

recent wells and has extensive experience in the region.

Figure 3. KCD1 field site with CPT/DP locations.

Soil Behavior Type {(SBT) profiles from Direct-Push Cone Penetrometer Testin It i
site. Large inset shows direct-push rig. g on the KGD' airy feld
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Kings County Dairy Sites 2 and 3 (KCD2 and KCD3)

The second and third Kings County dairy sites (Figure 1) were sampled during initial screening
of Kings County sites in August 2003. At each site, groundwater pumped from a domestic
supply well was analyzed for inorganic cations and anions (including nitrate, mitrite and
ammonis), dissolved gases by membrane-inlet mass spectrometry, and tritium/helium-3 mean
groundwater age by noble gas mass spectrometry. Groundwater in the area is 120-150 feet below
ground surface, and the Corcoran Clay is generally 400-450° below ground surface and 90-100°
thick. At each site, groundwater was sampled from wells screened between 200 and 300 feet
below ground surface.

The second dairy was sampled again in April 2005. On this oécasion, groundwater from the
same domestic supply well sampled in 2003 was re-sampled, and manure lagoon and field water
from six sampling locations was sampled. The groundwater was analyzed as before; while the
lagoon water samples were analyzed for inorganic cations and apions (including nitrate, nitrite
and ammonia), and dissolved gases by membrane-inlet mass spectrometry.

Merced and Stanislaus Dairy Sites (MCD and SCD)

MCD and SCD (Figure 1, Appendix A-Figure 1: The Merced County and Stanislaus County
Dairies (MCD and SCD) were sampled on three occasions: August 2003, April 2005 and June
2005. Almost 40 samples were taken broken down as follows: 30 MCD samples and 9 SCD
samples; 28 groundwater samples from 22 wells, | lagoon water sample, and | tile drain sample.
Groundwater samples were analyzed for field parameters (temperature, conductivity, dissolved
oxygen and ORP); inorganic cations and anions (including nitrate, nitrite and aminonia),
dissolved gases by membrane-inlet mass spectrometry, tritium/helium-3 mean groundwater age
by noble gas mass spectrometry, stable isotopic composition of nitrate and water, and organic co-
contaminants. Tritium/helium-3 samples were not taken from the surface water sampling sites.
These sites and data from these sites are described in Harter et al. (2002)

METHODS
Cone Penetrometer (CPT) and Direct Pusk (DF) Methods

Standard cone penetrometer/direct push methods were used to characterize the shallow
hydrostratigraphy at the site. The survey was accomplished using a 20-25 ton CPT rig and
accompanying support rig. The dead weight of the CPT rig was used to push the cone
penetrometer to depths up to 90 feet using a hydraulic ram located at the center of the truck. Soil
parameters such as cone bearing, sleeve friction, friction ratio and pore water pressure were
measured as the cone penetrometer was advanced. These measurements were sent through the
cone rods fo the CPT rig’s on-board data acquisition system. All data was processed in real time
in the field, and CPT plots of tip resistance, sleeve friction; friction ratio and pore pressure wWere
provided in the field along with a table of interpreted soil parameters. For development of
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geostatistical models of subsurface hydraulic properties, soil behavior types determined by CPT
(ROBERTSON et al., 1983) were calibrated and validated against a 200-foot continuous core log

recovered from the first site (Figure 4.)

After CPT logging, a second hole was developed for collecting depth-discrete groundwater and
soil samples using direct push methods. For water, 2 Hydropunch groundwater sample was taken
at specified depth intervals. The Hydropunch operates by pushing 1.75-inch diameter hollow
rods with a steel tip. A filter screen is attached to the tip. At the desired sampling depth, the rods
are retracted, exposing the filter screen and allowing for groundwater infiltration. A small
diameter bailer is then used to collect groundwater samples through the hollow rod. Typically, 4
or more 40 ml VOA vials were collected. For soil, a piston-type soil sampler was used to collect
undisturbed soil samples (12” long x 17 diameter) that were stored on ice or dry ice immediately
upon retrieval. After completion of logging and sampling, CPT/DP sampling holes were grouted
under pressure with bentonite using the support rig.

) Coniinous
Cone penetrometer and soil behavior type profile core log:
al tise) Fu (tsf) U {eai} R (D) ELY grain size

400 1 10 . 2060 I

DRt )
o~ i

papih {£1)

Rz WByaln 9055
. WAL ¥y it Heat Belavbunr Ve {tihoriwon 19153
Irath fon. G140

Figure 4. KGD Fieid Site GPT Logs.

Comparison of soil behavior type (SBT) profile derived from CPT data to sediment texture profile as
logged by a State of Califomia certified drilling geologist at the KCD1 Site 1. Depth is shown in feet below
ground surface. The thick sequence of sand between 25 and 55 feet shows up in both profiles, as does
the confining unit at about 80 feat.

Standard Drilling Methods
Monitor wells were emplaced using standard methods. The first and deepest 200-foot bore-hole

was drilled with a mud-rotary rig; subsequent wells were drilled using hollow-stem auger. In the
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deep 200-foot hole, continuous log core Was recovered and lo ggcf:l bya .State-certiﬁed geologist
(Figure 4) and down-hole geophysical data were obtair'lec:i, jncludmg caliper, gamma Tay, elc?ctro~
magnetic induction, and spontansous potential and resistivity logs. Wells were cased with either
© 97 or 1.25” PVC pipe with short (generally 2°) slotted screens and san_cl packs, a.nd ?omplct§d
with a sanitary seal. Early wells (installed in 2003) were completed with stovepipe installation,
which were subsequently converted to ground-level flush-mount installations 1n 2004 to
accommodate farm activities. All wells installed in 2004 were completed with a flush-mount
installation, The 2”-diameter wells were developed using standard bail, surge and pump

methods,

Sample Collection and Field Pavameters

Groundwater samples were collected after purging the well by either pumping or bailing, after

- determining water level against 2 marked datum. Groundwater from production wells was
sampled, whenever possible, from upstream of any storage Of pressure tank, A variety of
methods were used to draw samples from monitor wells, depending on their diameter. Two-inch
diameter monitor wells were sampled with a Grundfoss MP-1 submersible pump and Teflon-
lined sample fine. Smaller 1.25”-diameter monitor wells were sampled with small-diameter
Teflon bailers or with a bladder pump and Teflon sample line.

When practical, field measurements of temperature (°C), conductivity (uS/cm), pH, dissolved
oxygen (mg/L.) and oxidation reduction potential (mV using Ag/AgCl with 3.33 mol/L, KCl as
the reference electrode) were carried out using a Horiba U-22 ® water quality analyzer.
Sampling protocols were specific for different sets of analytes (see sampling sheet in Appendix
(), and differed with regard to filtration, sample volume and container, the presence of
headspace, and the use of gloves,

Chemical Composition Analysis

Samples for anions and cations were filtered in the field to 0.45 pm, and stored cold and dark
until analysis. Anion (NO3', 50,7, CT, F, Br, POs", NOy) and cation (Ca®, Mg?", Na', K Li%,
NH;") concentrations were determined by ion chromatography using a Dionex DX-600. Total
inorganic and organic carbon (TIC/TOC) was determined on unfiltered samples poisoned with
merouric chloride using a carbon analyzer (O Analytical TOC Analyzer 1010). Dissolved
inorganic carbon (DIC) concentrations were estimated in the water samples by employing the
PHREEQC geochemical model (PARKHURST and APPELO, 2002) to achieve charge balance in the
samples by adjusting and speciating DIC at the measured pH values. Dissolved organic carbon
was also measured in a subset of samples as CO» gas pressure after acidification with
orthophosphoric acid.

Sediment sulfur and carbon content was determined by elemental analysis by Actlabs (Ancaster,
Ontario, Canada). Total C and S were determined on an ELTRA C8 2000 carbon sulfur analyzer.
A weighed sample is mixed with iron chips and a tungsten accelerator and is then combusted in
an oxygen atmosphere at 1370C. The moisture and dust are removed and the CO; gas and S02
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gas are measured by a solid-state infrared detector. Sulphate § was determined by glemental
analysis of the residue from roasting at 850° C. Reduced S was determined by difference.
Carbonate C was determined by digestion of the sample in 2 N perchloric acid followed by
coulometric titration. Graphitic C was determined by elemental analysis of the residue from
roasting at 600° C. Organic C was determined by difference.

Stable Isotope Mass Spectrometry

Samples for nitrate N and O jsotopic compositions are filtered in the field to 0.45 pm, and stored
cold and dark until analysis. Anion and cation concentrations are determined by ion
chromatography using a Dionex DX-600. The nitrogen and oxygen isotopic compositions (8"N
and 5'%0) of nitrate in 26 groundwater samples from KCD!1 and MCD were measured at
Lawrence Berkeley National Laboratory’s Center for Isotope Geochemistry using a version of
the denitrifying bacteria procedure (CASCIOTTI et al., 2002) as described in Singleton et al.
{SINGLETON et al., 2005). In addition, the nitrate from 34 samples were extracted by ion
exchange procedure of (SILVA et al., 2000) and analyzed for §'°N at the University of Waterloo.
Analytical uncertainty is 0.3 %o for 5!°N of nitrate and 0.5%o for 5'%0 of nitrate.

Jsotopic compositions of hydrogen and oxygen in water (5°H and 8'°0) were determined at
LLNL using a VG Prism I ® jsotope ratio mass spectrometer, and are reported in per mil values
relative to the Vienna Standard Mean Ocean Water (VSMOW), Isotopic composition of oxygen
in water using the CO2 equilibration method (EPSTEN and MAYEDA, 1953), and have an
analytical uncertainty of 0.1%e. Hydrogen isotope compositions were determined using the Zn
reduction method (COLEMAN et al., 1982) -

Membrane Inlet Mass Spectrometry (Excess No)

Previous studies have used gas chromatography and/or mass spectrometry to measure dissolved
N, gas (BOHLKE and DENVER, 1995; McMAHON and BOHLKE, 1996; VOGEL et al., 1981;
WILSON et al., 1990; WILSON et al., 1994), Both methods require extraction of a gas sample,
which adds time and can limit precision. Membrane inlet mass spectrometry (MIMS) allows
precise and fast determination of the concentrations of nitrogen, oxygen and argon dissolved in
groundwater samples without 2 separate extraction step. This method has been used to document
denitrification in estuarine and ocean settings (AN et al., 2001; KANA et al., 1994), as well as for
detection of volatile organic compounds in water. (KETOLA et al,, 2002). The MIMS technique
has also proven useful for determining excess Nz from desitrification in groundwater systems
(BELLER et al., 2004).

Samples for Nz, Oz, Ar, CO; and CH, concentration were analyzed by MIMS. A water sample at
atmosphetic pressure is drawn into the MIMS through a thin silicone rubber tube inside &
vacuum manifold. Dissolved gases readily permeate through the tubing into the analysis
manifold, and are analyzed using 2 quadrupole mass spectrometer. Water vapor that permeates
through the membrane is frozen in a dry ice cold trap before reaching the quadrupole. The gas
abundances are calibrated using water equilibrated with air under known conditions of
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temperature, altitude and humidity (typically 18 °C, 183 m, and 100% relative humidity). A
small isobaric interference from COz at mass 28 (Ny) is corrected based on calibration with COz-
rich waters with known dissolved Nz, but is negligible for most samples. Typical sample size is 5
mL, and each analysis takes approximately 3 minutes. Dissolved oxygen, methane, carbon
dioxide and argon content are measured at the same time as nitrogen. Samples are collected for
MIMS analysis in 40 mL amber glass VOA vials, with no headspace, and kept cold during
transport, Samples are analyzed within 24 hours to minimize the risk of gas loss or biological
fractionation of gas in the sample container. The MIMS is field portable, and can be used on site
when fieldwork requires extended time away from the laboratory, or when samples cannot be
readily transported to the laboratory.

Noble Gas Mass Spectromeiry (CH/ He dating)

Dissolved noble gas samples are collected in copper tubes, which are filled without bubbles and
sealed with a cold weld in the field. Dissolved noble gas concentrations were measured at LLNL
after gas extraction on a vacuum manifold and cryogenic separation of the noble gases.
Concentrations of He, Ne, Ar and Xe were measured on a quadrupole mass spectrometer.
Calculations of excess air and recharge tempgrature from Ne and Xe measurements are described
in detail in Exwurzel (2004), using an approach similar to that of Aeschbach-Hertig et al. (2000}.

The ratio of *He to “He was measured on 2 VG5400 mass spectrometer.

Tritium samples are collected in 1 L glass bottles. Tritium was determined by measuring He
accumulation after vacuum degassing each sample and allowing three to four weeks
accumulation time. After correcting for sources of 3He not related to *H decay (AESCHBACH-
HERTIG et al., 1999; EKWURZEL et al., 1994), the measurement of both tritium and its daughter
product 311e allows calculation of the initial tritium present at the time of recharge, and apparent
ages can be determined from the following relationship based on the production of tritiogenic
helium CHeu):

Groundwater Apparent Age (years)=-17.8x In (1+ *Hew H)

The reported groundwater age is the mean age of the mixed sample, and furthermore, is only the
age of the portion of the water that contains measurable tritium. Average analytical erfor for the
age determinations is =1 year, and samples with H that is too low for accurate age determination
(<1 pCi/L) are reported as >30 years. Loss of He from groundwater is not likely in this setting
given the relatively short residence times, lack of water table fluctuations, and high infiltration
rates from irrigation, Groundwater age dating has been applied in several studies of basin-wide
flow and transport (EKXWURZEL et al., 1994; POREDA et al., 1988; SCHLOSSER et al., 1 988;
SOLOMON et al.. 1992), Mean *H-"He apparent ages are determined for water produced from 20
KCD monitor wells at depths of 6 m to 54 m, and from 14 sites at MCD. The apparent ages give
a measure of the time elapsed since water entered the saturated zone, but only of tritium-
containing portion of the groundwater sample. Apparent ages therefore give the mean residence
time of the fraction of recently recharged water in a sample, and are especially useful for
comparing relative ages of water from different locations at each site. The absolute mean age of
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groundwater may be obscured by mixing along flow paths due to heterogeneity in the sediments
(WEISSMANN et al,, 2002b).

Quantitative Real-Time Polymerase Chain Reaction (rt-gPCR)

We have developed a simple bioassay to quantify populations of denitrifying bacteria in
moderate amounts of aquifer material (on the order for a few grams of sediment or filtrate). The
method detects the presence of bacterial genes that encode nitrite reductase, a central enzyme
inyolved in denitrification. The assay is not species-specific, but rather a functional test for the
presence of bacterial populations capable of nitrite reduction. Nitrite reduction is considered to
be the “committed” step in denitrification, and bacteria capable of nitrite reduction are generally
also capable of nitric and nitrous oxide reduction to nitrogen gas (TiEDIE, 1988). Currently, the
assay provides valuable information on the distribution of denitrifying bacteria populations in
aquifers. Ultimately, data on denitrifier populations (i.e., biomass) can be used in combination
with specific (i.e., biomass-normalized) denitrification rate constants to determine subsurface
denitrification rates.

Real-time, quantitative Polymerase Chain Reaction (rt-gPCR) analysis (Gibson et al., 1996; Heid
et al., 1996; Holland et al,, 1991), specifically the 5’-nuclease or TagMan® assay, was chosen for
this assay because it offers many advantages over traditional methods used to detect specific
bacterial populations in environmental samples, such as DNA: DNA hybridization (Beller et al,
2002). Although most real-time PCR applications to date have involved the detection and
quantification of pathogenic bacteria in food or animal tissue, the technique has recently been
used to quantify specific bacteria in environmental samples (Hristova et al., 2001; Suzuki et al.,
2000; Takai and Horikoshi, 2000).

Real-time qPCR is a rapid, sensitive, and highly specific method. The rt-qPCR assay developed
targets two variants of the nitrite reductase gene: nirS (Fe~containing nitrite reductase) -and nirk
(Cu-containing nitrite reductase). Homologous gene sequences were used to develop a
primer/probe set that encompasses functional zir genes of known denitrifying soil bacteria
(including heterotrophic and autotrophic species) and that does not result in false positive
detection of genes that are not associated with denitrification. The rt-gPCR primers and probes
were designed based on multiple alignments of 14 nirS and 20 nirk gene sequences available in
GenBank. During development of the assay, the first nitrite reductase gene (nirS) reported in an
autotrophic denitrifying bacterium (7. denitrificans) Was sequenced and amplified, and
demonstrated to have high homology to nir§ in a phylogenetically diverse set of heterotrophic
denitrifying bacteria.

Real-time PCR was also be used to quantify total éubacterial population, based on detection of

the sequence encoding the eubacterial 168 rRNA subunit, which is specific for bacteria,

Wastewater Co-Contaminanis
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A number of co-confaminants expected to occuron a dairy farm from the dairy operation proper
or from associated field crop production were determined using GC-MS or LC—MS. Co-
contaminants targeted included herbicides, pesticides, VOCs, fecal sterols_, ca-ffelpe and _
nonylphenol. The analysis of these compounds and a discussion of their distribution at the dairy

sites is in Moran et al. (2006).

DATA

Chemical, isotopic, dissolved gas, and groundwater age data for the KCD1 and MCD sites are
discussed in Appendix A and Appendix B, and are tabulated in Table 1 of Appendix A and Table
1 of Appendix B. Chemical composition, stable isotope, and groundwater age data for KCD2,
KCD3 and SCD?2 are tabulated in Table 1 of the main report. In addition, membrane inlet mass
spectrometry data for KCD?2 is presented graphically in Figures 8 and 9. Neither Appendix A nor
Appendix B contains sediment C and S data or bacterial population data, which are discussed
below. '

Sediment Data

In zones sampled for groundwater at the KCD1 site, sediment texture as determined from well
logging, CPT and laser diffraction.particle size analysis ranges from sand to clayey silt (with
trace to >95% fines). Sedimentary carbonate C is extremely low (generally < 0.003 wt %);
organic C is low but generally detectable (0.05-0.10 wi %), although occasional beds have 0.1-
1.3% organic C; sulfate § ranges from nondetectable (<0.017) to 0.08 wt%; and reduced S is
only detectable in a few wells (<0.01 to 0.15 wt %). For organic C and total S, no strong vertical
gradients exist, and no significant difference exists between sediment in the oxic groundwater
column, sediment in the anoxic water column, and sediment at the interface. Sediment data are
summarized in Table 2, and represented graphically in Figures 5 and 6.

Bacterial Population Data

In this study we use the abundance of the nir gene, as determined by rt-gPCR, to map the vertical
distribution of denitrifying bacterial populations in the saturated zone. We use the abundance of
the eubacterial 165 rRNA gene, as determined by 1t-PCR, to map the vertical distribution of total
eubacteria in the subsurface. The analyses were performed on Soil returned from four locations at
the KCD1 dairy during the course of the DP sampling survey in August 2003. Soil sampies were
placed on ice upon recovery, and subsequently siored frozen until analysis. Total nir data are
reported as gene copies per 5 g of sediment, and comprise both nirS and nirK assay results, Total
cubacteria data are reported as cells per 5 g sediment. The data are tabulated in Table 3 and in
Figure 7. S

Relative abundances of nirS, nirK and eubacteria are consistent with previous studies in non-
groundwater systems: nir§ and nirk gene copies typically constitute ~5% and ~0.1%6 of total
bacteria, respectively. Total nir-abundance varies by almost four orders of magnitude and is not
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well-correlated with total eubacteria (R* ~ 0.19 for 3 locations with multiple depths). F:eal-t
populations oceur either at or pelow the redoxicline where strong vertical gradients exist n QRP,
nitrate and excess nitrogen. Where zir abundance is high, total nir gene copies tend o constitute
a larger fraction of total bacteria (up to 18%).

The presence of high and localized nir populations near the interface between oxic high-nitrate
groundwater and suboxic low-nitrate groundwater indicates active denitrification is occutring
near that interface. '
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Figure 5. KCD1 Well Cluster 1 sediment composition, texture & groundwater oxidation state

Sediment composition and texture and groundwater oxidation state at KCD1 Site 1. From left to right are
shown profiles of sediment organic carbon and total sulfur, sediment iron oxidation state as indicated by
sediment color, a continuous core log of sediment texture (yellow sands, brown silty sands, and red silts},
the location of the perched and deep aquifer along with groundwater oxidation state (as determined by
dissolved oxygen and oxidation-reduction potential probes and the presence of hydrogen sulfide gas).
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Figure 6. KCD1 depth profiles of sediment and water properties.

KCDA soil behavior type, sediment organic carbon and total sulfur, *H-*He groundwater age and fraction
pre-moderm water, field oxidation-reduction potential (ORP) and dissolved chloride content. The dashed
line indicates the transition from nitrate to dissolved nitrogen from denitrification.
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Figure 7. KCD1 depth profiles of nitrogen speciation and bacterial popuiations.

KCD1 depth profiles of soil behavior type, nitrate, excess nitrogen, total nir gene copies, and total
eubacteria, The colored fields indicated water oxidation state based on field ORP.
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RESULTS AND DISCUSSION
Saiurated-Zone Denitrification at KCDI and MCD

Appendix A isa manuscript prepared for submittal to a peer-review journal. The manuscript
addresses evidence for saturated-zone denitrification in groundwaiers impacted by dairy
operations, The manuscript abstract follows.

Results from field studies at two centra! California dairies (KCD1 and MCD) demonstrate the
prevalence of saturated-zone denitrification in shallow groundwater with *H/He apparent ages
of 30 years or younger, Confined animal feeding operations are suspected 10 be major
contributors of nitrate to groundwater but saturated zone denitrification could effectively
mitigate their impact to groundwater quality. Denitrification is identified and quantified using
stable isotope compositions of nitrate coupled with measurements of excess Na and residual NO3”
_Nitrate in dairy groundwater from this study has 55N values (4.3-61 %o), and 8'°0 values (-
4.5-24.5 %) that plot with a 8'%0/8'°N slope of 0.5, consistent with denitrification. Dissolved
gas compositions, determined by noble gas mass spectrometry and membrane inlet mass
spectrometry, are combined to document denitrification and to determine recharge temperature
and excess air content. Dissolved Ny is found at concentrations well above those expected for
equilibrium with air or incorporation of excess air, consistent with reduction of nitrate to No.
Fractionation factors for oxygen and nitrogen isotopes appear to be smaller (gn = -10%o0; €0 = -~
5%o) at a location where denitrification is found in a laterally extensive anoxic zone 5 m below
the water table, compared with a site where denitrification occirrs near the water table and is
strongly influenced by localized lagoon seepage (en = ~50%0; €0 = -25%),

Spatial Distribution of Saturated-Zone Denitrification at KCD1

At the KCD1 site, multiple lines of evidence indicate saturated-zone denitrification. These
include the presence of excess nitrogen from denitrification at depth, the correlation between
nitrate-51N and —5'0 (which has a slope characteristic of denitrification), and the presence of
denitrifying bacteria (which occur at above background levels only where excess nitrogen is
present). The lateral extent of denitrification at the site and the excess nitrogen and isotopic
evidence for denitrification at the site are discussed in Appendix B. Bacterial distributions give
valuable evidence for the localization of denitrification.

Denitrifying bacteria populations at the KCD1 site have a high dynamic range, with peak
populations oceurring at the oxic-anoxic interface in the perched aquifer where strong gradients
in oxidation-reduction potential, nitrate and eXcess nitrogen exist. Denitrifying bacteria
populations are not well correlated with total bacteria (R* ~ 0.19 for 5 locations with multiple
depths), The relative population abundances of Nir gene copies, however, are consistent with
ptevious studies in non-groundwater systems: nirS and nirK gene copies typically constitute ~5%
and ~0.1% of total bacteria.
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Figure 8. KCD1 site saturated-zone denitrification.

The depth of oxic-anoxic interface is remarkably constant at 37-41 feet below ground surface
(Figure 7). This transition is not strongly correlated with lithology or sediment composition
(organic-C or total-S content), although it generally occurs in sand. Al the irrigated field
monitoring sites, the redox interface corresponds to the interface between shallower ““young™
groundwater (having young apparent *H-*He ages and low mixing ratios of pre-1955 water) and
deeper “old” groundwater (with higher fractions of pre-modern water) (Figure 8). The depth of
the zone corresponds to the top of several agricultural production pump screens in the area,
suggesting that pumping may be a factor,
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Saturated-Zone Denitrification ai the Northern Dairy Sites

Both of the northern San Joaquin Valley dairy sites (MCD and SCD) are a part of the northern
San Joaquin Valley monitoring network described in Harter et al. (2002). Chemical data from
these sites have been used to calibrate and validate regional models for nitrogen loading to the
shallow groundwater system (VAN DER SCHANS, 2001). The welis sampled are all shallow
piezometers that draw first-encounter water, with the exception of one deeper domestic supply
well (W-98, Table 1 of Appendix A). A significant finding of the current study is that evidence
for saturated-zone denitrification at MCD and SCD only exists in first-encounter wells that are
predicted by other criteria (groundwater gradient, the presence of ammonia, total dissolved
solids, etc) to be impacted by recharge from lagoons or corrals, i.e. from the dairy operation
proper. Wells so impacted include W02, W03, W16, W17, V01, and V21 on the MCD site
(Table | of Appendix A), and Y03 and Y10 on the SCD site (Table 1). No evidence for
denitrification exists in first-encounter wells that are impacted only by wastewater irrigation of
either field crops (MCD) or of orchards (SCD). This finding is significant in two respects:

e The UC-Davis nitrate loading model for the region is in agreement with available spatial
and time-series groundwater nitrate concentration data. The model does not explicitly
consider denitrification of nitrogen fluxes from lagoons and corrals. The absence of
evidence for denitrification in first encounter groundwater jmpacted by wastewater
irrigation validates the model assumption that denitrification is not occwrring and
strengthens confidence in the model as a predictive tool.

e The deep domestic well W-98 is predicted by the UC-Davis model to have approximately
50 mg/L nitrate (T. Harter, personal communication). Groundwater from this well
actually has very low nitrate (0.4 mg/L), but does have 45 mg/L nitrate-equivalent of
excess N indicating that the mass fluxes and transport in the model are accurate. The
mean “He’H groundwater age also matches well with model trave! time predictions. The
good agreement between predicted nitrate and excess nitrogen in W-98 is consistent with
a groundwater impacted by wastewater irrigation in which denitrification is occurring at
some depth below the water table, as is the case at KCD1 in Kings County.

« The association of denitrification with groundwater impacted by manure lagoon seepage
s consistent with the findings from the KCD1 study (see Appendix B)

To the extent that saturated-zone denitrification is significant and is associated with nitrogen
loading from wastewater irrigation from dairy operations (as has been shown on one site, and
indicated on another), the process needs to considered when assessing total impact of dairy
operations on the groundwater resource. The most effective way to characterize saturated-zone
denitrification is the installation of multi-level monitor wells in conjunction with the
determination of nitrate stable isotope composition and excess nitrogen content,
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The Impact of Dairy Manure Lagoons on Groundwater Quality

Appendix B is & manuscript prepared for submittal to a peer-review journal. The manuscript
addresses the impact of dairy manure lagoon seepage On groundwater quality, and discusses 2
new tracer for manure lagoon seepage. The manuscript abstract follows.

Dairy facilities and similar confined animal operation settings pose a significant nitrate
contamination threat 0 groundwater via oxidation of animal wastes and subsequent transport
through the subsurface. While nitrate contamination resulting from application of animal manure
as fertilizer to fields is well recognized, the impact of manure lagoon leakage on groundwater
quality is less well characterized. For this study, a dairy facility located in the southern San
Joaquin Valley of California (KCD1) has been instrumented with monitoring wells as partof a
two-year multidisciplinary study to evaluate nitrate loading and denitrification associated with
facility operations. Among the multiple types of data collected from the site, groundwater and
surface water samples have been analyzed for major cations, anions, pH, oxidation-reduction
potential, dissolved organic carbon, and selected dissolved gases (CO,, CHa, N2, Ar, Ne).
Modeling of geochemical processes oceurring within the dairy site manure lagoons suggests
substantial off-gassing of CO2 and CH, in response 10 mineralization of organic matter. Evidence
for gas ebullition is evident in low Ar and Ne concentrations in jagoon waters and in
groundwaters downgradient of the lagoon, presumably as a result of gas “stripping’”- Shallow
groundwaters With Ar and Ne contents less than saturation with respect to atmosphere are
extremely rare, making the fractionated dissolved gas signature an effective tracer for lagoon
water in underlying shallow groundwater. Preliminary evidence Suggests that lagoon water
rapidly re-equilibrates with the atmosphere during furrow irrigation, allowing this tracer o also
distinguish between seepage and irrigation as the source of lagoon water in underlying
groundwater. Together with ion exchange and mineral equilibration reactions, identification of
lagoon seepage helps to constrain key attributes of the local groundwater chemistry, including
input and cycling of nitrogen, across the site.

A New Tracer for Manure Lagoon Seepage

The manusecript in Appendix B uses only data collected from the KCD1 site. We also see
evidence for gas stripping in lagoon waters from the KCD? site (Figure 9). TO further test the
hypothesis that gas stripping in biologically active manure lagoons, we sampled manure lagoon
water from several locations at KCD?2 site. At this site, manure-laden water flows from free stall
flush lanes to a settling lagoon (Lagoon 1) through an intake near the bottom of the lagoonto a
larger holding lagoon (Lagoon 2)to & distribution standpipe to furrows in nearby fields. Samples
were collected from the surface of Lagoon 1 near the outtake from the flush lanes, from the
outlet of Lagoon 1 into Lagoon 2, from the surface of Lagoon 2 near the intake to the field
distribution system, from a distribution standpipe, and from a field furrow about halfway down
the length of the furrow. At the time of sample collection in April 2005, water in the distribution
standpipe and in the field furrows was entirely from the manure lagoon, and was not mixed with
well water or canal water, The results are shown in Figure 10.
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Atmospheric Gas in Dairy Lagoon Water
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Figure 9. KCD1 and KCD2 manure lagooh dissoived argen content.

As discussed in Appendix B, biological activity in the lagoon consumes oxygen and strips
atmospheric gases from the lagoon water through ebullition of carbon dioxide and methane. This
effect of this activity is evident in the absence of detectable oxygen in any of the lagoon sampies,
and in lagoon water argon partial pressures that are close to or far below saturation argon partial
pressures. For non-reactive gases such as argon, the “gas-stripping” effect is most evident in the
sample drawn from the outlet of Lagoon 1 into Lagoon 2, which presumably represents water
from near the bottom of Lagoon 1, This sample has extremely low argon, and may be
representative of lagoon seepage through the bottom or sides of the lagoon. Atmospheric re-
equilibration does not take place until the water is delivered to the field — the water sampie
drawn from the distribution standpipe has no detectable oxygen, while surface water from half-
down a furrow is at about 40% saturation. We suspect that percolation through the soil zone and
through an oxic vadose zone, which is characterized by incorporation of excess air, will result in

complete re-equilibration or over-equilibration with soil gases.
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Figure 10. Dissolved argon and oxygen at KCD2.

The evolution of dissolved argon and dissolved oxygen along a "flow path” at KCD2. From left to right in
figure: Lagoon 1 surface water , Lagoon 2 surface water, Lagoon 1 outlet into Lagoon 2, an :mgataon
standpipe, and a field furrow. Note that the Lagoan 1 outlet precedes the Lagoon 2 surface water in the
“flow path”. See text for explanation.

Dissolved gas sampies from a number of manure lagoons on five dairy sites (KCD1, KCD2,
MCD, and SCD) are characterized in general by deficiency in reactive and non-teactive
atmospheric gases, and in detail by a wide range in non-reactive gas pressures from near
equilibrium to far below equilibrium. The only other mechanism known to produce such signals
is methane production either in marine sediments or in the deep subsurface in association with
natural gas formation (see references in Appendix B). Currently the presence of an air “deficit”
(i.e. atmospheric noble gases below saturation values) in shallow groundwater samples
associated with dairy operations can be considered as indicative of the presence of & manure
lagoon seepage component. To determine the mixing ratio of lagoon seepage with other water
sources, however, will require a more quantitative understandmg on the dissolved gas content in
manure Jagoons and manure lagoon seepage.

Source, Fate and Transport of Dairy Nitrate at KCD1

Harter et al. (2002) have demonstrated that dairy operations in the northern San Januln Valley
-strong!y impact groundwater quality, rcsultmg in first-encounter water that is high in salinity and
inorganic nitrogen. On the KCD1 site in the southern San Joaquin Valley, a number of
observations indicate that the dairy operation and associated wastewater irrigation are the source
of high nitrate in first encounter groundwaters at the site:
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» The isotopic composition of nitrate-N and ~O is consistent with a manure or septic
nitrogen source (see Appendix A).

 The young age of the first encounter waters (Figure 6 and 8), which we have accurately
simulated using an irrigation recharge model (see groundwater transport discussion
below) are inconsistent with transport from offsite locations.

s Nitrate co-contaminants can be traced to a specific application event on the site (see
MORAN, 2006). In a subset of wells on the site, norflurazon and its degradation product,
desmethyinorflurazon, were detected. Norflurazon was applied to a corn field in excess of
the intended amount approximately two years prior to sampling. The well closest to the
field contains norflurazon; a more distal well contains the degradation product,
desmethylnorflurazon.

The unconfined aquifer at KCD1 is strongly stratified with respect to electron donor
concentration (oxygen and nitrate), redox state (ORP), and excess nitrogen (Figures 5 and 6).
The transition zone is sharp: niirate levels can drop from significantly above maximum
contaminant levels to nondetectable over a depth range of five fest. Our data indicate that the
water immediately below the transition zone also has a significant wastewater component:

o Low-nitrate groundwaters nifrate isotopic compositions that are consistent with
denitrification of manure or septic source nitrate.

o Some low-nitrate waters have below-saturation dissolved gas pressures that indicate 2
component of manure lagoon seepage (see Appendix B and discussion below.)

o Groundwater transport modeling (see discussion below) that assumes recharge dominated
by wastewater itrigation accurately simulates the mean age and pre-modern mixing
rations for low-nitrate groundwaters below the transition Zone.

The strong spatial association of high denitrifier bacterial populations (Figure 6) with the
sransition zone is consistent with active denitrification occurring in this zone and being at least
one source of denitrified groundwater seen below the zone. We cannot currently convert nir gene
copy populations into denitrification rates, and so cannot estimate what fraction of denitrification
oceurs in the transition zone and what fraction occurs upgradient (proximal to a manure lagoon

seepage plume, for example). What is clear, however, is that active denitrification is currently
occurring on the dairy site in localized subsurface zones.

The relationship of the dairy operation (including wastewater irrigation and manure lagoon
seepage) to nitrate mitigation through the establishment of redox stratification and the
enhancement of saturated-zone denitrification is more complex. Any model of the evolution of
redox stratification and denitrification must first provide an electron donor and then produce a
sharp transition zone (~3 feet in vertical extent) at a remarkably uniform depth across the site
(~35-40 feet bgs). A number of hypotheses can be put forward:

» Lateral transport of manure lagoon seepage.
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vertical percolation through a

hase electron donor).
ry operations (assuming strong lateral

e Field irrigation with dairy wastewater (assuming
homogeneous soil column that contains a solid-p
e Agricultural pumping and nitrogen loading from dai
transport of nitrate through a heterogeneous aquifer).

The Impact of Lagoon Seepage on Groundwater Qualily

The first hypothesis is discussed in McNab et al. (Appendix B and Figure 11}

|

Madeled zone of low.
redox potential (as pE < 0)

Xy

Zoneof N, (coniour
denitification  lines) NOy

A{m)

Figure 11. Simulation of transport of !a-g-;bn seepage through groundwater
Simulation of the influence of seepage from a dairy wastewater lagoon on groundwater chemistry. See

Appendix B for details on modeling.
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McNab et al. assume that oxidation of otganic carbon derived from manure creates the reducing
conditions and provides the electron donor necessary for denitrification. While manure lagoon
seepage is associated with excess nitrogen and does appears 10 drive denitrification locally,
reactive transport modeling of lagoon seepage shows that the modeled zone of denitrification
does not extend far from the lagoon, and that the modeled zone of low redox potential (where pE
< 0) is localized (Figure 11). These model results are driven by the relative magnitudes of lagoon
seepage and wastewater irrigation percolation rates, and are consistent with dissolved gas
evidence indicating that lagoon seepage is nota tajor component in most site groundwaters. We
conclude that manure lagoon seepage is not the cause of the laterally extensive reduced Zone
observed at the KCD/1 site.

The Impact of Dairy Wastewater Irrigation on Groundwater Quality

Reactive transport modeling of vertical flow under an irrigated field indicates that vertical redox
stratification can be created without a lagoon influence when dairy wastewater percolates
through a soil column containing organic carbon in low permeability micro-environments.
Attempts to simulate the development of redox stratification in the absence of a sedimentary

electron donor were not successful.

We employed a reactive modeling approach using PHREEQC that addresses multispecies solute
transport, soil-water reactions (mineral phase equilibria and ion exchange), and reaction kinetics
for redox reactions involving nitrogen species as means for identifying the potential roles of
different electron donors in the denitrification process at the site, The model parameters are
shown below:

Parameters
o 10-m column
o 10 volume elements (mobile pore water)
o 10 volume elements (immobile pore water)
s Initial sediment composition:
o 25% Quartz
15% Na-montmorillonite (ion exchanger)
15% K-mica (“C” model; no K-mica = *X” modef)
1% Goethite (FFO surface)
0.02 mol/kg organic carbon

O o 00

Step 1: Set up initial conditions
e Flush column with 300 pore volumes:
o 1 mM NaCl
o mM KCl
» After flushing
o Equilibrium with CO(g) and Oa(g), calcite, and dolomite
o Undersaturated with gypsum

Step 2: Simulate irrigation
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e [Plush column with 2 pore volumes with a mixture of agricultural well water and lagoon
water (~0.02 M NH4+; ~0.01 M K+) — agticultural well water.
s Allow equilibration with calcite, ion exchanger, and HFO surface.
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Figure 12, Simulation of dairy wastewater percolation through sediment.

Model resuits from simuiation of vertical percolation of dairy wastewater through a sediment column
containing organic carbon in low-permeability environments. See text for explanation.
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Results from the reactive transport simulations results generally match most rrfa:jor cation al:ld
anion distributions with depth (Figure 12 and Figure 13). Moreovet, the quantities of organic
carbon required to produce a redox front (via diffusion-limited _transport throu_gh low- -
permeability lenses) are consistent with measurements from soil samples. (which are low). These
results do not depend on any lagoon influence. Reactive transport modeling of vertical flow
under the irrigated field demonstrates that general geochemisiry in wells distal from the manure

lagoons can be explained without postulating & lagoon influence, if the aquifer has reducing
capacity. ‘

» Data (NO3-)
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Figure 13. Simulation of denitrification associated with dairy wastewater percolation.

Saturated-zone denitrification in a simutation of vertical percolation of dairy wastewater through &
sediment column containing organic carbon in low-permeability environments. See text for explanation.

A number of lines of evidence exist that indicate that reducing groundwater conditions are
common in the region surrounding the KCD! site. At a number of NAWOA sites in the region
that are not believed to be impacted by dairy wastewater, nitrate in deeper waters is
nondetectable and jron and manganese concentrations are high, an association consistent with
suboxic or anoxic conditions (BUROW et al., 1998a; BUROW et al., 1998b). The most convineing
evidence comes from the deep well at the KCD1 site (KCD1-1D, Table | in Appendix A).
Groundwater in the lower aquifer sampled by this well is tritium dead with a mean groundwater
age in excess of 30 years. Radiogenic "He content indicates an age on the order of 100 years ot
more. Neither nitrate nor excess nitrogen is present, indicating that source waters were low in
inorganic nitrogen species. This groundwater has extremely low chloride and has isotopically
lighter water than water sampled in the perched aquifer. Finally, this groundwater is reduced as
indicated by both field ORP and DO measurements, and measurements of volatile sulfide
compounds in the water. These observations are consistent with recharge by source waters un-
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impacted by agriculture and the oceurrence of naturally reducing conditions along the flow path.
The electron donor driving the evolution of the natural reducing system is unclear. The water is
low in TOC (0.8 mg/L). Sediment organic C and reduced S contents are generally fow (< 0.1wi
%), but are sufficient to produce reducing conditions, particularly since sediments with organic
carbon contents of over | wt% have been characterized (Figures 5 and 6). Reducing conditions
may have also been created during recharge (in the hyporheic zone during riverbank infiltration).

The existence of regionally reducing conditions is also evident in the redox state of sedimentary

iron in site sediments. Above approximately 60’ bgs, sediment core is stained with orange, red

and brown ferric iron oxides; below 607, this stain is not present (Figures 5 and 8). The existence
of a denitrification zone approximately 70-25 above the iron reduction Zone {s consistent with
the energetics of these reactions.

Given the presence of reducing conditions within the aquifer, one-dimensional transport through
homogeneous media can drive the development of redox stratification and saturated-zone
denitrification within the shallow aquifer. This process, however, can only reproduce the
sharpness and uniform depth of the observed groundwater redox stratification 1) if a layer of
laterally extensive reducing sediment exists at the groundwater redox boundary or 2) if a sharp
sransition in sediment reducing capacity exists at or near the depth of the water redox transition.
Neither of these conditions is observed at the KXCD1 site. The redox boundary is not correlated
with sediment texture, nor do any gradients exist in sedimentary organic C, total S, or reduced S
that correlate with the depth of the redox boundary.

The Impact of Pumping and Wastewater Irrigation on Groundwater Quality

A number of processes that may contribute to strong vertical stratification of groundwater flow
and chemistry are not adequately simulated in a one-dimensional homogeneous model. To
explore the effect of aquifer heterogeneity and Jateral transport on groundwater flow and
transport at the KCD1 site, we used the numerical flow and transport model NUFT to
simultaneously simulate three-dimensional variably-saturated groundwater flow processes
including canal recharge, agricultural pumping, and irrigation (CARLE et al., 2005).
Heterogeneity of sandy, silty, and clayey Zones in the system was characterized stochastically by
applying transition probability geostatistics to data from 12 CPT logs that vertically transect the
perched aquifer. In the first iteration of this model, nitrate in surface irrigation was simulated as a
tracer rather than as a reactive species.

Groundwater Hydrology. In the distal reaches of the Kings River within the Tulare Lake Basin,
groundwater is extracted from both a perched zone (less than ~ 25 m deep) and a deep zone.
Before the 1950°s, water levels were nearly equal in both zones (DWR data). Overdraft in the
deep zone has caused water level declines of over 100 feet (30 m). Perched zone water level
elevations, where they exist, persist well above the deep zone, as evident from DWR water level
elevation maps for 2001-2002. The Kings River, unfined ditches and canals, and irrigation
appear to provide recharge to sustain the perched aquifer. Crop irrigation uses canal diversions
and both shallow and deep groundwater.
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At and near the KCD site, groundwater level elevations in different wells screened in the
perched aquifer are remarkably similar over time and correlate to canal diversions. This suggests
canal leakage and irrigation from canal diversions provides substantial recharge to the perched
aquifer. Leakage from the canal is estimated at 10% by the irrigation district.

Several dairies are located within the area of the perched aquifer. KCDI is located about one
mile east of the canal. The dairy grows much of its own feed — corn and alfalfa. The crops are
irrigated primarily with water pumped from the shallow aquifer. Crops are fertilized largely by
mixing in effluent from the dairy operation that is collected in a lagoon. The lagoon water and
other fertilizers provide sources of nitrate that appear to impact upper portions of the perched
aquifer, but not lower portions of the perched aquifer or the deep aquifer. Other nearby farms
also irrigate with canal diversions or groundwater pumped from the deep aquifer. Thus, overdraft
from the deep aquifer helps, in part, t0 sustain the perched aquifer.

The modeling approach was designed to include consideration of the major factors and processes
affecting groundwater flow, nitrate transport, and groundwater age dating: '

s Heterogeneity: Use hydrofacies-based geostatistics.
Variably Saturated Flow: Couple vadose zone and saturated zone using LLNL’s NUFT
code,

s Boundary Head Conditions: Use time-series DWR water levels in perched and deep
zone.

o Perched and Deep Zone: Use modeling to determine leakage that maintains perched
condition.

¢ Conal Leakage and Irrigation: Distinguish different sources with different tracer
simulations. ‘

o Tritium/Helium-3 Age Dating: Add decay to tracer simulations, simulate apparent age
estimate.

o Groundwater Mixing: Keep track of proportions of groundwater from different sources.

Heterogeneity. Based on our interpretation of lithologic and CPT logs, we defined three
hydrofacies: “sand”, “stlt”, and “clayey” categories. We quantified vertical and horizontal spatial
variability with a fransition probability matrix using the CPT data categorized as hydrofacies.
The solid lines in the probability matrices (Figure 14) represent 1-D Markov chain models used
to develop stochastic simulations of hydrofacies atchitecture at the site.

The hydraulic properties of the hydrofacies categories were estimated from a combination of
pump test analysis, soil core measurements, and model calibration.

HYDROFACIES K (m/d) POROSITY
Sand 30 0.40
Sik 0.24 0.43
Clayey 0.014 0.45
Sandy Loam Soil 3.0 0.41
Aguitard 1.4e-6 0.45
Canal (sandy) 10.0 0.41
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A Van Genuchten model was used to predict unsaturated hydraulic conductivity and capiliary
pressure. A continuous 1-m thick aquitard layer at 46-47 m elevation sustains the perched aquifer
conditions. This aquitard layer correlates to a distinctive clay layer identified in our initial

characterization lithologic log.
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Figure 14. Geostatistical representation of the subsurface at KGD1.
Transition probability matrices and geostatistical representation of hydrofacies architecture for the KCDA
site. See text for exptanation.
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Flow and transport simulation (Figure 15 and 16). Weused LLNL’s NUFT code to simulate
variably saturated flow according to the Richards equation (Figure 15). The simulation runs from
late 1949 through 2001. Initial conditions are equilibrated to local head measurements and
rainfall recharge of 1 cm/year. For boundary conditions, x-direction and bottom boundaries were
conditioned to observed piezometric heads. A fully saturated initial condition is applied to the
canal when canal diversions occur (between early April and early October). In the simulation, the
six site production wells were pumped during irrigation season a rate greater and proportionate to
crop evapotranspiration (ET). Recharge from irrigation was distributed proportionately to crop
(ET), with about 25 cm/yr within the dairy crop fields and 10 cm/yr in surrounding areas.

In the simulation, piezometric head in the perched aquifer remains relatively steady, although in
fall 1092 (during & drought) head is noticeably lower. However, head in the deep aquifer drops
considerably since the 1950s, to the extent that the top of the deep zone begins to desaturate in
the 1960s. In effect, the aquifer system near the dairy field site now functions like two
unconfined aquifers stacked on top of each other. This is consistent with the observed sepatration
of the DWR waier levels between shallow and deep wells in the 1960s.

We used LLNL’s NUFT code to simulate tracer transport from different recharge sources
(Figure 16). The three primary recharge sources near the dairy site are canal, dairy crop
irrigation, and irrigation from surrounding areas. The transport simulation results indicate that
nitrate entering the saturated zone from dairy crop irrigation is contained in the upper parts of the
aquifer. Nitrate containment occurs within the high permeability sand-dominated perched aquifer
because the dairy itrigation wells screened in the perched aquifer effectively capture nearly all
recharge from dairy crop irrigation. The dairy irrigation wells pump groundwater at rates far
higher than the recharge from dairy crop irrigation. The dairy irrigation wells also extract
groundwater originating from irrigation of surrounding areas, canal leakage, and older
groundwater
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Figure 17. Simulation of apparent groundwater age at KCD1,
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Figure 18, Comparison of measured and simulated groundwater ages at KCD1.

Agreement between measured and simulated apparent groundwater age at KCD1. See text for
explanation,

The simulation of apparent age show excellent agreement for the southern Site 1 and Site 4 wells
south of the dairy operation (Figure 18). At these well cluster locations, simulated ages are less
than measured tritium/helium-3 ages in shallow groundwater at these sites because the
simulations assumed that 3He begins accumulating at the ground surface and not the water table.
Current modeling efforts address this effort and produce better agreement for shallow
groundwater. At Site 2 to the southeast of the dairy operation, measured groundwater ages are
younger than simulated ages. This difference may indicate the absence of a shallow clayey zone
at this location. These simulations of apparent age indicate variation in concentration of bomb
source tritium will lead to some underestimation of groundwater age, particularly for older
modern groundwater.

Conclusions. Coupling flow and transport simulations with groundwater age data and
geostatistical simulations of hydraulic properties provides invaluable insights. Heterogeneity
plays a large role in creating the perched aquifer and in causing vertical compartmentalization of
flow patterns. The hydrofacies architecture consists of laterally continuous sand with interbeds of
silt and clayey zones. Maintaining head and saturation in perched zone requires a comtinuous ~3
foot-thick clay layer at ~ 85 feet bgs. Flow simulation desaturates upper portions of the deep
zone below the confining layer, and is consistent with observation of de-saturated zone below ~
80 feet bgs.
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The perched zone draws older water and recharge mostly from irrigation and less SO from canal
Jeakage. The dairy site pumps More groundwater from the perched aqu.ifer thap is recharged by
crop itrigation, and thus physically contains lateral and vertical migration of nitrate _
contamination. High nitrate irrigation water penctrates to depths below the sharp redox gradient.
Without denitrification, nitrate concentrations would be greater below the redox gradient, as 18

consistent with the presence of excess nitrogen in this zone.

The NUFT model presented here does not simulate transport of reactive constituents such as
oxygen, nitrate, sulfate and organic carbon, and does not directly address the sharpness E'md
uniform depth of the redox gradient in the shallow groundwater System. The strong vertical
compartmentalization of the groundwater flow created by agricultural pumping and the location
of the redox gradient close to the top of the production well screens, however, suggest that
agricultural pumping and lateral groundwater flow may be important controls on the
development of redox stratification in the shallow aquifer.

The Development of Reducing Conditions in Dairy Site Groundwaters

At three sites in this study (KCD, SCD, and MCD), dairy operations have been demonstrated to
impact groundwater quality. At all three sites, nitrogen mitigation (either through denitrification
or denitrification) has been demonstrated in groundwater impacted by manure lagoon seepage, a
finding consistent with geochemical reactive transport modeling. At two of the sites (KCD and
MCD), denitrification has also been demonstrated to occur in deeper waters impacted by
irrigation With dairy wastewater. For denitrification to occur in the saturated zone, dissolved
oxygen must be absent or present in very low concentrations. A key question, then, in assessing
the ability of a groundwater to assimilate nitrate loading is what mechanism drives the
development of reducing corditions necessary for denitrification to oceur.

At the best studied site, KCD1, evidence exists for both natural and anthropogenic influence on
the development of suboxic and anoxic groundwater. The deep aquifer at the KCD1 site consists
of old water un-impacted by agricultural inputs. The water is tritium-dead and has a radiogenic
“He age of approximately 100 years. In addition to having a mean age that pre-dates the
intensification of agricultural activities, especially with regards to fertilizer usage and manure
production, the deep aquifer groundwater has a chemical composition that indicates the absence
of significant agricultural input. Salinity, dissolved organic C, nitrate and excess nitrogen are all
jow. This water is also anoxic, with nondetectable dissolved oxygen, detectable hydrogen
sulfide, and low ORP. The electron donor responsible for reducing conditions is not known.
Groundwater DOC is low, as is sediment solid-phase total S and organic C. Reduced sediment
phases, however, are sufficient to create reducing conditions, even for slow redox processes such
as solid-phase autotrophy given the age of the water. These observations all indicate that
regionally reducing conditions un-related to agricultural activities do exist at the KCD1 site.
Rates of denitrification in this deep system are unconstrained but may be slow and controlied by
the abundance or reactivity of solid-phase electron donors.

The perched shallow aquifer is impacted by agricultural operations. Total inorganic nitrogen
(NO; + NO; + excess N,) shows a secular trend with apparent groundwater age, with the highest
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concentrations in the youngest water. The isotopic composition of high-nitrate waters indicates
wastewater source. Groundwater transport modeling indicates that irrigation dominates recharge
in the perched aquifer. Trrigation with dairy wastewater results in the percolation of high-nitrate
water to the water table and the penetration of this water to a depth controtled by agricultural
pumping (Figure 16), Both the vertical and later transport of irrigation watet is controlled by
agricultural pumping. The perched aquifer is also strongly stratified with respect to oxidation
state, nitrate distribution, and denitrification activity. Denitrification under jrrigated fields occurs
where oxic high-nitrate irrigation water mixes with older anoxic Water. The mixing or “reaction”

sone is sharp and at constant depth, and may be controlled by agricultural pumping.

What is the electron donot for the denitrification observed at the oxic-anoxic interface? Sediment
organic-C and total-S concentrations in the deep and perched aquifer are comparable and are
sufficient (assuming most of the S to be present in reduced phases) to create reducing conditions
and support denitrification. At one shallow site (Site 3) upgradient of the main dairy operation,
PCR data do indicate the presence of autotrophic bacteria capable of using reduced S as an
electron donor, and geochemical modeling is consistent with pyrite oxidation. This evidence is
not seen at the other sites, however, and the vertical variability in sediment C and S, does not
explain the sharpness of [ocation of the oxic-anoxic interface. Total organic carbon in site
groundwaters varies from < 1 to 20 mg/L. (Neither other potential dissolved-phase electron
donors such as thiosulfate nor the reactivity or bioavailability of the dissolved organic carbon
was characterized.) Geochemical modeling is consistent with organic C oxidation, although
simple models that assume shallow and deep waters have similar initial chemical compositions
do not match observed compositions tightly. These observations, coupled with the lack of
evidence for widespread distribution of autotrophic denitrifying bacteria in active denitrification
sones, indicate that heterotrophy dominates the observed denitrification in the agriculturally-
impacted perched aquifer. Simulations of irrigation and pumping at the KCD1 site indicate that
groundwater flow at this site is strongly vertically compartmentalized. Te location of the redox
gradient close t0 the top of the production well screens suggests that agricultural pumping and
fateral groundwater flow in conjunction may be important controls on the development of
chemical and redox stratification in the shallow aquifer.

The conceptual model, then, is of a regionally extensive deep aquifer that is naturally reducing
and is unimpacted by agricultural operations overlain by a shallow aquifer that in its upper strata
is strongly stratified, is reducing, and is the site of active denitrification of dairy-derived nitrate,
and that these conditions in the shallow aquifer are driven by irrigation with dairy wastewater
and groundwater pumping for dairy operations. This proposition, that denitrification in shallow
nitrate-impacted aquifers is driven by dairy operations, s consistent with observations at not only
the KCD1 site but also with evidence for denitrification at the MCD and SCD sites. The
implication is that to assess net impact of dairy operations on groundwater quality, one must .

consider denitrification in the saturated zone.
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CONCLUSIONS

The three primary findings of this research are that dairy operations do impact underlying .
groundwater quality in California’s San Joaguin Valley, that dairy operations also appear 10 drive
deniirification of dairy-derived nitrate in these groundwaters, and that new methods are avztiiable
for characterization of nitrate source, transport and fate in the saturated zone underlying dairy

operations.

Groundwater quality impact has been demonstrated at three sites, with a site in the southern San
Joaquin Valley, KCD1, being the best characterized. High nitrate in groundwaters underlying
these dairy sites can be attributed to dairy operations using 8 umber of methods, inciuding

e Chemical composition and nitrogen speciation.

o Nitrate isotopic composition.

« Groundwater dissolved gas content and composition.
e Groundwater age

o Reactive transport and flow modeling

The use of chemical composition, nitrogen speciation, and nitrate isotopic composition are well
described in the literature. The use of dissolved gas content to identify manure lagoon seepage is
new, and is introduced in this research, Groundwater age and transport simulations can be used
to trace contaminants back to their source.

In both northern and southern San Joaquin Valley sites, saturated-zone denitrification occurs and
mitigates the impact of nitrogen loading on groundwater quality. At the southern KCD1 site, the
location and extent of denitrification in the upper aquifer is driven by irrigation with dairy
wastewater and groundwater pumping. The extent of denitrification can be characterized by
measuring “excess” nitrogen and nitrate isotopic composition while the location of
denitrification can be determined using a PCR bioassay for denitrifying bacteria that developed
in this research. The demonstration of saturated-zone denitrification in dairy groundwaters is
important in assessing the net impact of dairy operations on groundwatet quality.

New tools available for research on dairy groundwater include the determination of groundwater
dissolved gas content to distinguish dairy wastewater irrigation from dairy wastewater lagoon
seepage, field determination of excess nitrogen 10 identify denitrification in synoptic surveys and
to characterize the extent of denitrification in monitor and production well samples, bioassay of
aquifer sediment and water samples for the presence of denitrifying bacteria, characterization of
aquifer heterogeneity using direct-push drilling and geostatistical simulation methods.
Application of these new methods in conjunction with traditional hydrogeologie and agronomic
methods will allow a more complete and accurate understanding of the source, transport and fate
of dairy-derived nitrogen in the subsurface, and allow more quantitative estimates of net impact
of dairy operations on underlying groundwater.
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Table 3. KCD1 sediment PCR Data

KCD1 Well Depth Total Nir Total eubacteria
Ciuster (ft) (gene copies/ (cells/ 5 9
5 g sediment) sediment)
M
e
Site 1 21 7.9E+03 1.1E+06
Site 1 27 nd 3.9E+06
Site 1 29 1.1E+04 1.0E+06
Site 1 30 5.1E+03 3.9E+05
Site 1 32 3.8E+03 1.9E+06
Site 1 36 1.1E+05 6.7E+06
Site 1 45 9.5E+03 6.9E+05
Site 2 29 0.6E+04 2.0E+06
Site 2 31 1.1E+04 5.4E+05
Site 2 34 1.6E+05 3.8E+06
Site 2 36 2.8E+05 1.2E+07
Site 2 38 2.2E+07 1.7E+08
Site 2 40 1.3E+06 1.9E+07
Site 2 44 5.6E+03 1.4E+05
Site 3 30 6.6E+03 5.9+05
Site 3 38 3.6E+04 9.6E+05
Site 3 40 3.4E+04 2 6E+06
Site 3 42 9.6E+04 2.1E+06
Site 3 44 3.7E+04 7.4E+05
Site 3 46 1.9E+05 7.5E+06
Site 3 48 1.4E+05 6.9E+06
Site 4 28 2.5E+04 6.9E+05
Site 4 a3 3.0E+04 1,1E+06
Site 4 43 1.9E+05 1.BE+06
Site 4 45 9.1E+04 4.9E+05
Site 4 47 7.2E+04 5.2E+05

Site 4 49 4 6E+04 1.7E+06
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Manure holding ponds are utilized to economically collect and store dairy and

poultry waste waters. In most cases, the effluent from the ponds is used for

irrigation.

In others, the effluent is first recycled by re-using it for subsequent

flushing. Whatever the mode of operation ¢f the ponds, it is important to know how

much, 1f any, deep percolation occurs; what is the fate of salts and nitrogenous

substances; what are the changes im other chemical constituents; and what bacterial

processes occur in the ponds.

OBJECTIVES OF THIS STUDY:

1, Water Quality of Ponds

Manure holding ponds were studied to determine the salts, nitrogen

status, biochemical éxygen demand (B.0.D.) and temperatures as a

function of time and depth within ponds.

2., Seepage from Ponds

The bottom of the ponds and the soil immediately beneath the ponds

were studied for sealing time, salinity, nitrogen movement, and the

depth of water movement.

Soil solutions beneath the ponds were studied under shallow and

deep water table conditions to determine wanure ponding effects upon

water tables.

The potential for leakage with time after pond construction was

studied undey various soil and water table conditions.

3. Field Application of Manure

Cropped soils were sampled to determine salt and nitrogen movement

under variocus manure loadings.
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Scil samples were taken after application of manure from two sourtes,
pond effluent and dry manure. Manure was spread at various rates to
determine crop usage of nitrogen and downward movement of salts and
nitrogen with varying soil prefile conditions.

CONCLUSIONS:

1. Water Quali*v of Pounds

Total disso.ved salts (T.D.S.) in the ponds increase linearily with
time and is a function of loading. Virtually po salt is lost from the
ponds. Nitrogen is principally in the ammoniacal form. The ammonium
increases with time, but not at the same rate as salts. The highest
concentration of nitrate ever found was 40 ppm (NO;?. Most ponds
contain 9 to 18 ppm NOF. Ammonium N was fcund up to 1200 ppm.

Nitrogen input from animal waste was calculated. From pond water
analyses, losses of ammonia and gaseous N were found to be from 20
percent te 50 percent of tofal inputs over a 12-month period. B.O.D.
increzses primarily with loading, but seems to vary greatly with
water temperatures. Ponde have a B.0.D. stratification.

2. Sespape from Ponds

Manure ponds seal urder all soil conditioans. The time required for
sealing vavies with soil texture and loading.

Sandy loam, lcams and clay loam soils seal under & reagonable manure
loading rate equal to waste from 100 cows per ten-acre~foot pond size in
less than 30 davs,

Loamy sands Seal in 30 to 60 days under reasonable loading, At a high
rate equal to waste from 180 cows per ten-acre-foot pond size, sealing

occurred in 30 days.
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Pondg constructed 1n high water table conditions, that is water
table at the pond bottom or above, sealed at the same rate as ponds
with a deep Water table. Nitrate and salt concentrations in soil
selutions under ponds were found to be about the same under high
water table conditions as under ponds with deep water tables.,

The potential gradient to produce leakage, using tensiometer-type
ceramic probes with mercury manometers, showed parallel results to the

soil solution probes. Either type of instrumentation shows quantitative

data.

Under high water table conditions, if the pond water is drawn below
the water table level, an apparent upward gradient may occur and seepage
may occur for 10 to 20 days following refilling with manured water.

Lateral movement from ponds seems not to exist. The maximum down-
ward movement found, after manure sealing, was one millimeter per day
under the coarsest soil conditions. The quantities of salt and
nitrate moving through theé 8cil:profile are low.

Field Application of Manure

Summer corn and winter oats were used to tést manure application rates.
Permanent pastures were also examined.

4. Dry manure application rates of 10 to 20 yardé per acre, resulted
in low nitrogen and soluble salt measurements in the soil solution
beneath the root zone. These constituents were about the same as
when commercial fertilizers were applied at recommended rates. High
manure rates (40 to 50 yards per acre) produced high nitrate and

salt concentrations in the soil solution below the root zone,
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Some soils studied had an impervious layer beneath the Toot zone,
called a claypan or hardpan. The soil gsolution immediately above
these layers was found to have low concentrations of nitrates,

but high concentratione of salts.
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MANAGEMENT FRACTICES DEVELOPING
in the
SAN JOAQUIN VALIEY

Poultry and Dalry Ponds

Pbultry and dalry holding'ponds are usually close to animal housing. Pond

effluent is gpread on the adjacent farm land.

Poultry housing, pond, and adjacent farm land.



" Dairy lot, pond, and adjacent cropland
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‘Dairy feeding areas and paved lanes may be flushed with recrcled manure pond water,

NS A e e sy

P omare

fecently flushed lanes
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For this stud,, soll solutions umder tne ponds were excvacted with suction devices

using porous ceramic cups. The soil solution was drawn into the cup for sampling.

Ceramic cups can also be used to monitor soil moisture potential gradients,

Soil sampling under ponds can be accomplished when pouds are emptied. Seoil

sampling can then be used to verify soil solution values,

Mercury mancmeters for measuring soil
moisture pressure aud tubes for ex-

tracting soil solutions,
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Pond manager nt includes the use of ducks for scum contrel. Inlet from build-

ings upper left. Ducks in foreground and outiet pump (arrow) in upper right.
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i

Reasonable rates of manure to apply to crops are determined by nutrient require-
ments of the crop. Maintenance of a favorable salt balance is extremely important to
the long-term survival of California agriculture. Field sampling was used to study
soils for nitrates and salinity under varying conditions.

Deep, open s0ils with comsiderable depth were compared to shallow claypan and
hardpan soils which have restrictive layers, a short depth beneath the-crop roots.

Soil augers were used in the study of this corn field.
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Both manure pond effluent and dried manvre are used as fertilizer in most parts
of California. Pond water may be recycled for washing down feeding and other paved

areas before it is used for irrigation.

Similar pump for manure delivery to irrigation system
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EXPERIMENTAL SITES

Twenty~-five manure holding ponds were studied. The ponds were located in Merced,
Stanislaus, San Joaquin and San Bernardino counties. These areas have some of the
highest animal and poultry populations in the state of California. Ponds were selected
to represent the range of soil textures from sands to clay loams, water table depths,
and the varying age of ponds generally found in thege areas. Fifteen of these ponds
were instrumented with porous ceramic cups for measuring the rate of seepage and the
concentration of nutrients. Ten ponds were used for determining changes in the pond
water during use.

In one case, a ten-year-old menure pond was emptied, and sampling was conducted
under the pond to a depth of ten feet to determine the fate of salts and nutrients.

Ten cropped fields were sampled which had a known manure fertilizer history,
-anging from 10 to 20 years. These fields represented solls with restrictive layers
and soils without such layering. Soil samples, at one-foot increments, were sampled
to a restricting layer (claypan or hardpan). The open soil sites without restricting
layers were sampled to a depth of 40 to 50 feet,

DISCUSSION

The Porter-Cologne Water Quality Control Act charges the State Water Resources
Control Board (SWRCB) with the responsibility for regulating waste water quality from
agricultural operations, Included among these waste waters are those coming from
poultry and dairy husbandry. In the past, Some waste waters from the poultry and
dairy operations flowed into nearby Stream beds where they either became part of the
surfsce stream or percolated into gravelly stream beds and commingled with ground
waters. Such waste waters were often high in B,0.D.; nitrates and related compounds;

total dissolved solids; various esthetically offensive constituents; and miscellaneous
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grgarisms, such as bacteria. For the protection of nearly every beneficial use,
therefore, it is imperative that lmproved practices be adopted.

The recycling and land disposal of manure waters is one of a number of alterna-
tives available for handling of animal wastes. Other alternatives include
combustion, spreading, composting and feeding.

Waste holding ponds have a number of desirable characteristics. . They are es«~
thetically inoffensive, having very little odor. They facilitate fly and mosquito
control. The manure wastes can be readily applied to surrounding eropland by
blending with irrigation water. Overflow of manure to adjacent waver. courses is
elimipnated, Seepage from ponds contains low concentrations of nitrate. In addition,
the technology is currently available to effectively monitor the performance of ponds.

Seepage of water from manure-laden ponds in loamy sand to clay soils was

fudied and is in the order of one millimeter per day after 30 days. The gradients
indicative of moisture movement were nonexistent after 60 days under all ponds
studied,. Lateral movement does not occur. The maximum movement found was about one
millimeter depth of water per day under the coarsest soil conditions. The quanti-
ties of salt and nitrate that are moving through the soil profile are extremely

gmall.

After thirty months, the soil solutions below the manure ponds have a lower
comcentration of all nutrients than adjacent well waters, No observable changes
have occurred in nearby well and ground water during this period.

Significant stratification of nitrates and B.0.D., within the waste ponds appears

to exist with increased anaerobic activity, and a lowering of nitrates occcurring with

depth.
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"ECCMMENDATIONS

Total salinity (T.D.8.) within the ponds increases linearily fairly rapidly
according to loading. Because of salt increases, at present loadings of 15,000
chickens or 100 dairy cows per acre of surface, it is recommended that the ponds
he emptied at 2- to 3-week intervals, or when T.D.S. approaches 1000 ppm. Irri-
gation blending and disposal to cropland is a suggested use for the effluent.
Irrigation blending is usually a necessity after winter storage between irrigation
gseasons.

From the result of these studies, it does not appear necessary to recommend
any artificial seal inside the manure holding reservoirs.

When double cropping is practiced (winter cereals and summer field cornor.summer
gorghum) or where irrigated permanent pasture is grown, manure loadings up to
10 to 20 yards per acre did not materially-increase nitrates or salinity (T.D.S.)
.n percolating waters. Studies on several different soils, and with varying
depths to an impermeable layer, indicate a reasonable manure loading is one
consistant with crop needs for nitrogen.

The salts (T.D.S.) available under the suggested 10 to 20 yards per acre
Nyreasonable manure-loading rate did not show a higher T.D.S. or nitrate level
in the soil solution thap in adjacent well waters. These rates (10 to 20 yards

per acre) will supply about 200 pournds of nitrogen and 2000 pounds of salts per

acre.
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MANURE WASTE PONDING AND

FIELD AFPPLICATION RATES
TECHNICAL REPORT

The technical data in Part II of this study is the result of nearly three years
of intensive field investigations and laboratory analyses on the part of many
Agricultural Extension and County laboratory personnel.

The objectives were to investigate many animal manure and commercial fertilizer
trials and observe the fate of the fertilizer materials and saltg on cropped soils.

In order to meet these objectives, the State Water Resources Control Board
cooperated with the University of California, Agricultural Extension, and the Kearney
Foundation in £ield research studies in the San Joaquin Valley.

Funds were made available to Agricultural Extensfon on a contractual basis and
the ataff of the State Water Resources Control Board provided technical assistance ln
delineating those parameters pertinent to SWRCB.

Technical assistance in soil physics was furnished by the staff of the Department
of Water Science and Engineering, University of California, Davis. Technical expertise

concerning soil and water chemistry, animal husbandry, etc., Wwas provided by Agri-

cultural Extension personnel.

EXPERTMENTAL METHODS

1, Nitrogen and Salt Content of Manure Pond Waters

Magure water from holding ponds that is reused to flush additional manure
from production areas contains progressively higher nitrogen and salt contents.
The rate of such a build-up and its concomitant effects upon fertilized crops
are important to BOth livestock producers and to SWRCE in protecting the waters

of the state.



Irrigation water movement rates were studied before £1lling ponds “with manured
water. As ponds were being filled, seallng time was determined. Imn addition,
raeference stﬁkes were located within some ponds to measure depth changes with
time to further measure rate of water loss from the ponds.

4. Manure Disposal Areas and Commercial Fertilizer Trials

Soils we%e examined for movement of nutrients and salts where known
manure history could be documented.

Soils with crops of winter cereals followed by corn for silage were
examined where manure had been the principle fertilizer used. A commercially

fertilized apricot plot and a commercilally fertilized permanent pasture plot

were sampled and analyzed.

RESULTS

1. Nitrogen and Salt Content of Pond Waters

Cows excrete approximately 0.4 pounds of nitrogen pexr day, and chickens
excrete about 0,003 pounds of nitrogen per day in the form of nitrogenous
materials.

These nitrogenous materials are oxidized, under aevoble conditions, to
nitrates--the most soluble form of nitrogen--and can move readily through the
goil with water. In an anaerobic aquatic movement, nitrates are converted to
nitrogen gas, a process commonly known as denitrification. Periodically, pond
waters were analyzed for nitrate and ammonium-nitrogen and compared to calculated
amounts of manure input. At the end of a 22-month period, total dissolved
nitrogen content of a manure pond was determined.

During this period, a typical pond (Table 1) had received the waste f{xom-
43,000 chickens, This loadlng rate corresponds to total nitrogen additions
equivalent to 1950 mg/lnitrogen, but only 450 mg/1 nitrogen was found in the

ammonium form, and 4.3 ®g/1in the nitrate-nitrogen form.



Table 1.

Changes in nitrate-nltrogen, salt content, and
B.0.D. at the one-foot depth of a typical manure
pond during a 22-month period.

Nitrate-Nitrogen .
Dates mg/1 Salt Content, mg/l B.O.D., ppm
12/8/70 1.1 448 76
2/6/71 ' 1.7 1645 -
3/8/71 2.3 1632 400
7/21/71 3.6 1696 580
8/20/71 4.0 2816 480
8/23/71 4.8 2880 400
8/31/71 , 5.1 2944 380
6/27/72 b4.4 3084 650
8/9/72 5.2 3i18 235
10/5/72 4.3 3392 430

L

Salt measurements were EC, (mmho's/cm) and caleulatsd to salt content, mg/l using
factor of 640.

- ** The City of Modesto, Water Quallty Control Division, cooperated in B.0.D.
determinations for this study.

Tk



g0i1 solutions were not obtalned from the porous cups at the one-foot or two-
foot depths below the pond bottoms (Table 5). This lack of extraction was not due
to falilure of the experimental apparatus, but was due to the extremely low water-
conducting properties of the soil. Tﬁis very reduced conduction cénfirmed the
sealing of the pond bottoms. DMoreover, auger samples (Table 7) {adicated that

the soils were blue-black, dense and not sgturated.



Depth
Feat

4

Nitrate-Nitrogen

Tahle 3,

The nitrate-nitrogen, salt conteat, pH, and
B.0,D. of a typical dalry manure pond at
one-foot intervals between the pond surface

and the bottom.

Ammo ol um~-Ni trogen

S5alt Content

mg/1 mg/1 me/1 pH B.0.D. ppm
1971 1972 1972 1971 1972 1971 1972 1971 1972
6.4 6.0 1500 1523 2020 7.9 8.0 137 25C
7.0 6.5 550 1728 2140 7.2 7.4 116 26(
6.1 6.0 600 1561 2060 7.7 7.9 120 28C
5.9 5.8 650 1504 2230 7.8 7.9 123 27C
6.1 6.0 650 1523 2300 7.8 8.0 125 25(
5.7 5.5 700 1600 2500 7.8 7.8 117 24C
3.7 2.7 1000 —— —-==  Slurry - 1040 1501




Table 5,

Typical nitrate and salt content values of the soil solutionm
beneath ponds. Soil solutlon was extracted by ceramic cups.

DEEP WATER TABLE

Nitrate-Nitrogen, mg/1 Salt Content, mg/l™
Depti 7 months after 7 months after
Feet _ before filling filling before filling filling
2 - - - -
5 1.3 1.6 2640 640
10 1.1 1.4 9260 1624
14 1.3 1.9 1920 1344
Table 6.

Typical nltrate and salt content values
of the soll solution beneath pond.*

SHALLOW WATER TABLE

Nitrace= Ammonium- Nitrate=~ Ammonium« Salt
Depth, Nitrogen,mg/l Nitrogen,mg/l Nitrogen,mg/l Nitrogen,mg/l Content,mg/
Feat 7 months before filling 7 months after filling hafore filling aft
1 2.2 1.0 0.6 7.11 2560 1184
5 2.8 1.0 0.3 2.24 640 864
Water Tahle 2,8 1.0 0.3 2.24 384 864

* Water Table Depth 20 inches

**Salt measurements were ECg(mmho's) and calculated to salt content, mg/l using factor 640,

n]llw



Table 8.

Typical nictrate-nitrogen and salt content values of the soil solutien
in soil immediately adjacent to a pond. A soll auger was used to
remove samples for analyses nine months after filling.

- Depth ‘ Nitrate~Nitrogen Salt Content
Feet mg/1 mg /1%
1 3.3 7 550
2 4.4 301
3 : 4.1 . 333
4 2.6 305
5 4.3 307
6 8.2 269

Bottom of Pond

7 5.0 ' 371
8 3.8 371
9 3.4 250
10 2.6 243
1i 5.3 ’ 243
12 3.4 275
13 2.4 256
14 Z.9 192
15 | 2.7 211
16 2.9 _ 210
17 3.4 282
18 2.9 281
19 2.7 | 282

% Salt measurements were ECg (mmho's) and calculated to salt content, mg/1,
using factor of 640.
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Table 9.

Typical Manometer Readings in Centimeters of Mercury

Hydraulie Gradlient @_@
s/L

Loamy Sand, 20 Inches to Water Table

Depth = Readings Gradient
0 1 foot 5 feet 52 - EllL'
Infiltration of | .
Pure Water 29,0 {(cm) 31.0 (em) 32.5 (em) Wy
Days Manure Added 1 _ 32.8 33.2 +i
3 33.6 33.2 +1.1
5 33.5 33.2 +1,
9 33.5 33.2 +1
15 _ 33.5 33.2 +1 -
22 - 33.4 33.1 +1
24 33.3 , 33.2 —Eil
26 32.3 32.2 +1

31 Pond Full of Manure Water 32,1 Sealed 32.1 Sealed O

Seal Complete 31 Days

» WATER TABLE ANALYSIS
Time Catig Niéraﬁa—Nitrggeu Total Nitrogen
Days 2 EG IE/L ng/1 ma/l
o 7.36 .24 6.2 ' 3.5 80
3l 7.36 .24 -+ 6.2 2.8 ' 30
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Manure Disposal on Cropped Soils

High Application Rates

The amounts of nutrients and salts available for leaching were studled when
high manure rates were used on open, deep soils and soils underlain by restrictive
layers.

High manure usage of 40 yards per acre on open s0ils showed salt and nitrogen
movement toward the underground, Table 9, Forty yards per acre 1s equivalent to
24 dry toms of manure per acre aaod 1s equivalént to the manﬁre from approximately

9 to 10 cows per acre, The downward movement of nitrogen (Graph 4} compares

applications of 12 yards per acre to 40 yards per acre, The downward movement of
T.D.S.(Graph 5) compares applications of 12 yards per acre to 40 yards per acTe.
The fluctuations in amounts of nitrogen and salt in about five-foot in;rements
(Grapts 4 and 5) suggest annual movement due to the leaching fractions of irrigations.
High manure usage with restrictive layers is shown in Table 10, 1In this table,
nitrate-nitrogen has accumulated on the pan to Some extent, but the crops have used
considerable amounts of the surface nitrogen. Salinity accumulation on the pan is
shown in Table 11. The high application rate of manure preceded gampling by

eleven months (Table 11).
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Depth

Feak

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40

7.5
7.0
7.2
7.3
7.1
7.4
7.4
7.2

7.0

6.5

CatMg
Be  ME/L
0,32 1.8
0.39 3.0
0.37 2,4
0.37 1.6
0.29 2.0
0.46 2.4
0.47 3.6
0.32 1.8
0.36 3.2
0.31 3.2
0.41 2.6
0.51 3.2
0.57 3.6
0.38 2.2
0.41 2.4
0.53 3.8
0.62 3.8

Table 9. (contid)

WELL WATER ANALYSIS AT DAIRY

025

2.0

21~

Nitrate- Ammoni um~ Total
Nitrogen Nitcrogen Hitrogen

mg/1 mg/1 mg/1
17.5 -0~ Trace
18.0 -0- Trace
18.5 -0- Trace
18.0 =0~ Trace
21.0 ~0= Trace
21.6 -0~ Trace
22.5 ~0=- Trace
16.0 =0- Trace
19.5 ~0= Trace
17.2 == Trace
26.0 -0=- Trace
38.0 -0- Trace
40,0 (e Trace
24,0 ~{=- Trace
25.0 “ 0w Trace
&4.5 -0~ Trace
37.0 ~0- Trace

3.5 -0~ -0-



(mmho's/cm)
0

Graph 5

Salinity Profile for Open 5011
CROP: 1960-1972 Corn-Oats
FERTILIZER: 12Yds/A Dairy Manure + 150N/ A
Veraus

40 Yds/A Dailry Manure + 1504M/ A

.5 1.0 1.5 2.0
40 ¥ "

2.5

12 Yard;_’
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10?4
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Depth
Fagt

0-1

1-2

2-3

34

4=5

5-6

Table 11.

Typical goil analysis of cropland:l5? years corn-oats, 10 years
40 yards per acre manure plus 150 pounds nitrogen applied to

COT .

Sampled in May, 1972 Previous to Annual Manure Application,

CatiMg Nitrate-Nitrogen Total Nitrogen
pH ECo ME/L mg/1 mg/1
6.97 .28 2,2 4.8 7640
6.95 =35 3.2 | .7 200
7.00 . 32 2.4 o 80
7.00 | .32 2.4 .5 120
7.00 . 24 1.4 8.5 60
7.10 .36 1.4 7.7 40

Hardpan at 6 Feet

=25



Depth

Feet

0-1

10
11
12
13
14
15
16
17

18

HP

e

Soil analysis September 1972,(end of corn season).

oats:

6.4
6.4
6.6
6.6
6.6

6.7

Table 12.

1960-1972 corn

150 pounds nitrogen (commercial), 12 gards manure 1971:
irrigations barn wash water,1972.

0.41
0.38
0.29
0.25
0,25
0,22
0.20

0,20

0,36

0.30

Ammoni um-
Catig Nitrogen
ME/L_ _me/l_
1.2 -0
1.6 6.12
1.2 -0-
L.4 _ «0-
1.8 -0-
1.2 «0=
1.9 =0~
2.0 =0~
2.6 -0=
2.4 -0=
1.8 =0=
1.4 ~0-
1.6 -0=
1.4 =0=
1.4 «0=
1.2 -0-
2.4 -0-
1.8 -0-

wD T -

Nitrate-
Nitrogen

mg/l
0.5

0.26

1.60

0.96
0.96
0.65
0.66
1.22

0.74

3

Total
Mitrogen

mg/l
540

200
140
140
140
140
140
100

80

80



Table 13.

Soil analysis of"m;opland 1972, History: Pasture, liquid manure only. *

Depth Mlerate=Nitrogen Total Nitrogen
Feat mg/1 mg/1
0-1 20 860
1-2 | 100 240
2-3 . 82 - 200
3=4 ' 24 180
4=5 23 | 80
56 27 ' 60
6-7 3.8 ' 60
7-8 25.5 50

Hardpan at 8 Teat
* 800 cows per 120 acres

Milk barn water approximately 10 percent of total manure produced = total manure from
80 cows per 120 aecres or 2 cows per 3 acres.

Table 14,

Commercial fertilizer only, soil analysis 1972, History: Pasture, commerecial
nitrogen only, (100 pounds of nifrogen per year).,

Depth Nitrate~Nitrogen : Total Witrogen
Feet mg/1 mg/1

0-1 9.5 860

1-2 6.0 420

2-3 | 5.8 140

3~4 3.4 160

4=5 2,9 160

56 ’ 2.8 100

6=7 , 18.4 60

7-8 2,2 60

Hardpan at 8 feet
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Depth

Feet

0-1

12

2=3

3-4

36

67

7=8

Table 15,

Soil analysis 1972, History of an eight year commercial nitrogen
apricot fertilizer plot. (50 N/A/Yr, versus 400 N/A/Yr.)

50N 400 N
Nitrate-Nitrogen Total Nitrogen Nitrate-Nitrogen Total Nitrogen
mg/1 mg/1 mg/ 1 mg /1
5.3 700 142 980
12.0 520 175 " 600
12,0 440 23 300
3.? 300 24 220
6.3 300 54 300
2.9 380 57 460
3.4 240 16.3 300
4,8 180 , 10.0 200

-3]=



lower and B.0.D. is higher. A1l factors of stratification appear toO be favorable for
rapid sealing with low losses of nutrients and salts.

Manure disposal to cropped lands needs further investigation However, under
San Joaquin Valley cropping of corn silage (summer) and cereal oats {winter),
Wreasonable" manure rates seem to be in the Tange of 10 to 20 yards (6 to 12 tous)
PET acre per year. The results in this report indicate that these rates are not
contributing significant salts for leaching through elther deep, Open, permeable
solls or restricted soil profiles,

Thig study doeg indicate, under stratified soil conditlons, large manure
application rates based solely on nitrate-nitrogen can be safely used. Denitrification
probably accounts for the losses in atratified solls. Salts, however, do accumulate

on pan layers in greater amounts vnder heavy manure loading.

Coopexative Extension work in Agriculture and Home Economics, Gollege of Agri-
culture, University of california, and United States Department of Agriculture
cooperating. Distributed in furtherance of the Acts of Congress of May 8, and
June 30, 1914, George B, Alcorn, Director, california Agricultural Extension.

The University of Ccalifornia's Extension programs are available to all, without
regard to race, color or national origin.
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Is nitrate harmful to humans? Are the cutrene limits for nitrate
concentration in drinking water justificd by science? These
questions were addressed at a symposium on “The Nitrogen
Cycle and Human Health” held ac the annual meeting of the Soil
Science Society of America (S55A). Although they sound like old
questions, it became clear there is stilf substantiai disagreement
among scientists over the interpretation of evidence on the
issue—disagreement that has lasted for more than 50 years.

This article is based on the discussion at the SSSA meeting and
subsequent email exchanges between some of the participants. Ie
does not present a consensus view because some of the authors
hold strongly divergent views, drawing different conclusions from
the same dara. Instead, it is an attempr to susnmaize, to a wider
audience, some of the main published information and to high-
light current thinking and the points of contention. The article
concludes with some proposals for research and acclon. Because of
the divergent views among the authors, each author does not nec-
essarily agree with every statement in the article.

Present Regulatory Situation

In many countries there are strict Jimits on the permissible
concentration of nitrate in drinking water and in many surface
waters. The limit is 50 mg of nitrate L™" in the EU and 44 mg
L1 in the USA {equivalent to 11.3 and 10 mg of nitrate-N L™,
respectively). These limits are in accord with WHO recommen-
dations established in 1970 and recently reviewed and recon-
firmed (WHO, 2004). The limits were orginally ser on the basis
of human health considerations, although environmentai con-
cerns, such as nutrient enrichment and eutrophication of surface
waters, are now seen as being similarly relevanc. It is the health

DS, Powison and TM. Addiscott, $oil Sclence Dep., Rothamsted Research, Harpenden,
Herts ALS 2JQ, United Kingdom; N, Benjamin, Derriford Hospital, Brest Rd, Derriford,
Plymouth, PL& SAA, United Kingdom; K.G, Cassman, Dep, of Agronamy and
Horticulture, Univ. of Nebrasia, Lincoln, NE, 68583 USA; T.M. de Kok, Dep. of Health
Risk Analysis and Toxicology, University Maastricht, PO, Box 616, 6200 MD the
Netherlands; H, van Grinsven, Netherlands Environmental Assessment Agency, F.O.
Box 303, 3720 AH Bllthoven, the Netherlands; J-L. L'hirondel, Service de rhumatologle,
Centre Hospitalier Universitaira de Caen, 14033 Caen Cedex, France; A Avery, Center
for Global Feod issues, Hudson Inst, PO Box 202, Churchvifle, VA 24421 USA; C.van
Kessel, Dep. of Plant Sciences, Univ. of California, Davis, CA, 95616 LISA,
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Issues that are the main cause of disagreement; the contrasting
views are ser out in the following rwo sections.

Nitrate and Health

There are two main health issues: the linkage between ni-
crate and (i) infant methaemoglobinaemia, also known as blue
baby syndrome, and (i) cancers of the digestive tract. The
evidence for nitrate as a cause of these serious diseases remains
controversial and is considered below.

An Qver-Stated Problem?

The link berween nitrate and the occursence of methae-
moglobinaemia was based on studies conducted in the 1940s
in the midwest of the USA. In part, these studies related the
incidence of methaemoglobinaemia in babies ro nltrate con-
centrations in rural well warer used for making up formula
milk replacement. Comly (1945), who first investigated what
he called “well-water methaemoglobinaemia,” found chat the
wells that provided water for bourle feeding infants conrained
baczeria as well as nitrace. He also noted that “In every one
of the instances in which cyanosis (the clinical symptom of
methaemoglobinaemia) developed in infants, the wells were
situated near barnyards and pit privies.” There was an absence
of methacmoglobinaemia when formula milk replacements
were made with tap water, Re-evaluation of these original
studies indicate chat cases of methaemoglobinaemia always
occurred when wells were contaminared with human or ani-
mal excrement and thas the well water conrained appreciable
numbers of bacteria and high concentrations of nitrate {Avery,
1999). This strongly suggests that methaemoglobinaemia,
induced by well water, resulted from the presence of bacteria
in the watert rather than nitrate per se. A recent interpretacion
of these early studies is that gastroenteritis resulting from bac-
teria in the well warter stimulated nitric oxide production in
the gut and that this reacted with oxyhaemoglobin in blood,
converting it into merhaemogiobin (Addiscott, 2005).

The nearest equivalent to a present-day toxicological test
of nirrate on infants was made by Cornblath and Hartmann
(1948). These authors administered oral doses of 175 to 700
mg of nitrate per day to infancs and older people. None of the
doses to infants caused the proportion of heamoglobin con-
verted 1o methzemoglobin to exceed 7.5%, strongly suggest-
ing that nitrate alone did not cause methaemoglobinaemia.
Furthermore, Hegesh and Shiloah {1982) reported another
common cause of infant methaemoglobinaemia: an increase
in the endogenous production of nitric oxide due to infec-
tive enteritis. This strongly suggests thar many early cases of
infant methaemoglobinaemia atributed at tha rime to nitrate
in well water wese in fact caused by gastroenterids. Many
sciencists now interpret the available dara as evidence that the
condition is caused by the presence of bacteria rather than ni-
trate (Addiscott, 2005; Chirondet and Lhirondel, 2002). The
repott of the American Public Health Associarion (APHA,
1950) formed the main basis of the current recommended
50 mg L nitrate limit, but even the authors of the report
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recognized that it was compromised by unsatisfactory data
and methodological bias. For example, in many cases, samples
of water from wells were only taken for nitrate analysis many
monrhs after the occutrence of infant methaemoglobinaemia.

About 50 epidemiological studies have been made since 1973
testing the link between nitrate and stomach cancer incidence
and morrality in humans, induding Forman et al. (1985) and
National Academy of Sciences (1981). The Chief Medical Of-
ficer in Britain (Acheson, 1985), the Scientific Committee for
Food in Europe {(Furopean Union, 1995), and the Subcommit-
tee on Nitrate and Nitrite in Drinking Water in the USA (NRC,
1993) all concluded that no convincing link between nitrate and
stomach cancer incidence and mortality had been established.

A study reported by Al-Dabbagh et al. {1986} compared
incidence of cancers between workers in a factory manufac-
turlng nitrate fertilizer (and exposed to a high intake of nitsare
through dust) and workers in the locality with comparable
jobs but without the exposure to nitrate. Theze was no signifi-
cant difference in cancer Incidence beeween the two groups.

Based on the above findings showing no clear associarion be-
tween nitrace in drinking water and the two main health issues
with which it has been linked, some scientists suggest that there
is now sufficient evidence for increasing the permitted concen-
trarion of nitrate in drinking water without increasing risks to
human health (Uhirondel et al., 2006; Addiscort, 2005).

Space does not permit here to discuss other congerns
expressed about dietary niteate, such as risk to mother and
fetus, genotoxicity, congenital malfunction, enlarged thryroid
gland, carly onser of hypertension, altered nearophysiological
function, and increased incidence of diabeses. For differing
views of othet possible health concerns, see Ehironde! and
Dhirondel (2002) and Ward er al. (2006).

Nitrate is made in the human body {Green et el., 1981), the
rate of production being influenced by factors such as exercise
(Allen et al., 2005). In recent years it has been shown thar body
cells produce nitric oxide from the amino acid L-arginine and
that this production is vital ro maintain normal blood circula-
tion (Richardson et al., 2002) and protection from infection
(Benjamin, 2000). Nitric oxide is rapidly oxidized to form
nitrate, which is conserved by the kidneys and concencrated in
the saliva. Nitrate can also be chemically reduced to nitric oxide
in the stomach, where it can aid in the destruction of swallowed
pathogens that can cause gastroenteritis.

Evidence is emerging of a possible benefit of nitrate in cardio-
vascular health. For exampte, the cotonaries of rats provided water
for 18 mo chat contained sodium niirate became thinner and more
dilared that the coronaries of the rats in the control group (Shuval
and Gruenes, 1977). Nitrate levels in water showed a negative
correlation coefficient with the standardized mottality ratio for
all cardiovascular diseases (Pocock et al,, 1980). In heaithy young
volunteers, a short-rerm increase in dietary nitrate reduced diastolic
blood pressure {Larsen et al., 2006). Based on these data, one could
hypothesize thar nitrare might also play a role ik the cardiovascular
health benefi of vegetable consumption {many vegetables contain
high concencrations of nitrate) (Landberg ev al., 2004).
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The Need for Caution

Although there is lictle doubt thar normal physiological lev-
els of nitric oxide play 2 functional role in vascular endothelial
function and the defense against infections (Dykhuizen et al.,
1996), chronic exposure to nitric oxide as a result of chronic
inRammartion has also been implicated, though not unequivo-
cally identified, as a critical factor t0 explain the association
berween inflammation and cancer (Sawa and Oshima, 2006;
Dincer et al., 2007; Kawanishi et al., 20006). Nitric oxide and
NO-synthase are known 1o be involved in cancer-retated events
{angiogenesis, apoptosis, cell eycle; invasion, and metastasis)
and are linked ro increased oxidative stress and DNA damage
{Ying and Hofseth, 2007). Rather than nitrate, the presence of
numerous classes of antioxidants is generatly accepted as the ex-
planation for the beneficial healih effects of vegetable consump-
tion {Nishino et al., 2003 Potter and Steinmertz, 1996).

A recent teview of the literature suggests that certain subgroups
within a population may be more susceptible than others to the
adverse health effects of nitrate (Ward et al., 2005). Although there
is evidence showing the carcinogenity of N-nitroso compounds
in anirnals, data Obtained from studies that were focused on hu-
mans are not definitive, with the exception of the tobacco-specific
nitrosarines (Grosse et al., 2006). The formagion of N-nitroso
compounds in the stomach has been connected with drinking
water nitrate, and excretion of N-nitroso compoutids by humans
has been associated with nitrace intake at the accepuable daily
intake level through drinking water (Vermeer et al., 1998). The
(metabolism of nitrate and nitrite, the formation of N-nirroso
compounids, and dhe development of cancezs in the digestive sys-
rem are complex processes mediated by several factors. Individuals
with increased rates of endogenous formation of carcinogenic
N-nittoso compounds are likely to be susceptible. Known factors
altering susceptibillty to the development of cancers in the digestive
system are inflammacory bowel discases, high red mear consump-
tion, 2mine-rich diets, smoking, and dietary incake of inhibitors
of endogenous nitrosation (e.g., polyphenols and vitamin C) (de
Kok et al., 2005; De Roos et al., 2003; Vermeer ecal., 1998). In
1995, when the Subtommittee on Nisrate and Nitrate in Drinking
Water reporsed that the evidence to link nitrate to gastric cancer
was rather weak (INRC, 1995), the stomach was siill thought ro be
the most relevant site for endogenous nitrosation. Previous studies,
such as those reviewed in the NRC (1995} report, which found
no link between nitrace and stomach cancer, concentrated on the
formation of nitrosamines in the stomach, Recent worl: indicates
that targer amounts of N-nitroso compounds can be formed in the
large intestine (Cross et al., 2003; De Kok et al., 2005).

Some scientists argue that there are plausible explanations for
the apparent contradictive absence of adverse healh effects of
nitrate from dietary sources (Van Gringven et al., 2006; Ward et
al., 2006). Individuals with increased rates of endogenous forma-
tion of carcinogenic N-nicroso compounds are more likely to be
at risk, and such susceptible subpopulations should be taken into
account when trying to make a risk-benefit analysis for the intake
of nitrate. In view of these complex dose-response mechanisms, it
can be atgued that it is not surprising that ecological and cobort

Powlson et al.: When Does Nitrate Become @ Risk for Humans?

studies (g, Van Loon etal,, 1998) in general do not provide
statistically significant evidence for an associaton between nittate
intake and gastric, colon, or rectum cancers. The experimental
design of most of these studies may not have been adequate to
allow for the determination of such 2 relationship.

Popularion studies have the problem that factors influenc-
ing health tend to be confounded with each other. This neces-
sitates molecular epidemiological studies aimed at improving
methods for assessing exposure in susceptible subgroups. This
approach requites the development of biomarkers that enable
the quantification of individual levels of endogenous nitrosa-
tion and N-nitroso compounds exposure and methods for
accurate quantification of exposure-mediating factors.

Nitrate, Food Security, and the Environment

It is beyond dispute that levels of nitrate and other N-con-
taining species have increased in many parts of the ecosystem
due to increased use of fertilizers and combustion of fossil
fuels. At present, 2 to 3% of the population in USA and the
EU ate potentially exposed to public or private drinking water
exceeding the present WHO {and USA and EU) standard for
nitrate in drinking water. The proportion of the exposed pop-
ulation in the emerging and developing economies is probably
larger and increasing {Van Grinsven et al., 2006).

The environmental impacts of reactive N compounds ate seri-
ous, and continued research on agricultural systems is essential to
devise management practices that decrease losses and improve the
utilization efficiency of N throughout the food chain. At the same
time, the central role of N in world agriculture must be considered.
Agricubture wichour N ferilizer is not an option if the 6.5 billion
people currently in the world and the 9 billion expected by 2050
are o be fed (Cassman ex al. 2003). Losses of reactive N com-
pounds to the environment ate not restricred to ferrilizers: losses
from manues and the residues from Jegumes can also be large (Ad-
discott, 2005). Research indicates that simply mandating a reduc-
tion in N ferrilizer application rates does not automaticaily reduce
N losses because there is typically a poor relationship berween the
amount of N fertilizer applied by farmers and the N uptake ef-
ficiency by the crops (Cassman et al., 2002; Goulding etal, 2000),
Instead, an integrated systems management approach s needed to
berter match the amount and siming of N fertilizer application to
the actual crop N demand in time and space. Such an approach
would lead to decreased Josses of reactive N to the environment
without decreasing crop yields. Many of the potential conflices be-
tween the agricuituzal need for N and the environmental problems
caused by too much in the wrong place are being srudied within
the International Nitrogen Initiative {INI; htep://initrogen.orgl), a
networking activity sponsoted by several intetnational bodies.

‘The adverse environmental impact of reactive N species (e.,
all N-containing motecules other than the relarively inert N,
gas that comprises 78%, of the armosphere) deserves attention,
Some of these molecules, such as nitrogen oxides, come from
combustion of fossil fuels in automobiles and power plants. Agti-
culture, however, is the dominant source through the cultivation
of N fixing crops and the manufacture and use of N ferrilizers
{Turner and Rabalais, 2003). Both have increased greatly over the
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last few decades, and the trend is set to continue {Galloway etal,,
2003; 2004). The subsequent N enrichment causes changes 10
terrestrial and aquatic ecosystems and 1o the environmental ser-
vices they provide, Examples include nitrate runoff to rivers caus-
ing excessive growth of algae and associated anoxia in coastal and
estuarine waters (James et al., 2005; Rabalais et al., 2001) and
deposition of N-containing species from the atmosphere causing
acidification of soils and waters and N enrichment to forests and
grassland savannahs (Goulding et al., 1998). All of these impacts
can tadically change the diversiry and numbers of plant and ani-
mal species in these ecosystems. Other impacts almost ceteainly
have indirect healsh effects, such as nitrous oxide production,
which contributes to the greenhouse effect and the destruction
of the ozone layer, thereby allowing additional UV racliation o
penetrate to ground level with the associated implications for the
prevalence of skin cancers.

Losses of mitrate to drinking water resources are also associated
with leaky sewage sysiems. Leaky sewage systems need to be im-
proved for general hygiene considerations. "This need Is especially
important in developing countries and poor rural areas that do
not have well developed sewage and waste disposal infrastrucuse.

Returning Question

Tn considering the management of nitrogen in agriculmre and
its face in the wider environment, the debate keeps returning o
the original question: “Ts nitrate in drinking water really a threat
1o healith?” Interpretations of the evidence remain very different
(L’hirondel et al., 2006; Ward etal., 2008). “The answer has a signif-
icant economic impact, The current limits established for ground
and surface warers requite considerable changes in practice by
water suppliers and farmers in many parts of the world, and these
changes have associated costs. If nirrate in drinking water is nota
hazard to health, could the current limit be relaxed, pethaps o 100
mg 1.7 The relaxation could be restricred to situations where the
predominant drainage Is to groundwater. Such a change would al-
fow envirenmeneal considerations to take precedence in the case of
surface waters where eutrophication is the main sisk, and N limits
could be set to avoid damage to ecosystem struceure and func-
tion. Phosphate is often the main factor limiting algal growth and
eutrophication in rivers and freshwater lakes, so a change in the
nitrate limit would focus atention on phosphate and its manage-
ment—correctly so in the view of many environmental scientists
(Sharpley et al., 1994). It is possible that a Fimitation on phosphate
might lead to even lower nitrate limits in some freshwater aquatic
environments to restote the diversicy of submerged plant life
(James et al., 2005). It could be argued hac setting different limis,
detetmined by health ot environmental consideratlons as appropri-
ate, is a logical response to the scientific evidence,

Given the criticisms of the scientific foundarion of present
drinking water standards and the associated cost-benefits of
prevention or Icmoval of nicrate in drinking water, we pro-
pose the need to consider the following issues in discussing an
adjusement of the nitrate standards for drinking wates:

+  Nitrogen intake by humans has increased via
drinking water and eating food such as vegerables.
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e There is circumstantial and often indirect evidence of
the enirnced risk of cancers of the digestive system after
an increase in the concentration of nitrate in drinking
water. There is an urgent need to synthesize cxisting data
and understanding, or ro catry out additional research if
necessary, to reach clear and widely accepted conclusions
on the magnicude of the risk. This will require greater
collaboration berween scientists who hold opposing views
over the intetpretation of currently available data. The
possibiliry that subgroups within the population respond
differently requires quantification and eridical examination.

«  Nitrogen oxides have a functional role in normal
human physiology, but they are also involved in the
induction of oxidative stress and DNA damage. The
challenge is to quantify and evaluate these risks and
benefits of nitric oxide exposure in refation to the
intake of nitrate in drinking watet. If humans have a
mechanism to combat infectious disease with nitric
oxide, produced from nitzate consumed in drinking
warer and food, whar are the long-term effects of the
nittic oxide benefits compared with the potential
negative healrh effects from higher intake of nitrate?

e If the evaluation of potenrial adverse health effects
from chronic exposure to nitrate levels in drinking
water above 50 mg L' demonstrates that these
advesse effects can be considered minor compared
with other issues of health loss associated with air
pollution or life style, would the removal of nitrate
from drinking water to meet the current allowable
concentration standards be cost-efficient relative to
other potential Investments in health improvement?

Although science may not provide society with unequivo-
cal conclusions about the refationship between drinking warer
nitrate and health over the shorr term, there are good reasons o
further explore the issue (Ward esal., 2005). Unfortunarely, it re-
mains difficule 1o predict the health risks associated with chronic
nitrate consumption from water that exceeds the eurcent WHO
drinking water standard. One complication is the endoggnous
production of nitrare, which makes it more difficult than previ-
ously realized 1w selate health to nitrate intzke in water or food.

Practical management strategies to overcome inefficient
use of nitrogen by crops and to minimize losses of nitrate and
other N-containing compounds to the environment have to
be developed for agriculrural systems worldwide.

Given the lack of consensus, there is an urgent need for a
comprehensive, independent study to determine whether the
current nitrate Emit for drinking water is scientifically justified or
whesher it could safely be raised. Mera-analyses are valuable tools
for generating conclusions about specific chronic health effects
(e.g., stomach cancet, colon cancer, bladder cancer, specific repro-
ductive outcomes). Unforwnately, the number of suitable studies
for any particular health effect is likely too small to be detected
Ly meta-analyses (Van Grinsven et al., 2006), Empirical studies
focused on susceptible subgroups, development of biomarkers
for demonstration of endogenous nitrosation, and methods for
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accurate quantification of mediaring factors may provide part of
the answers, Moreover, there is also a separate need for determin-
ing water quality standards for environmental integrity of aquaric
ecosystems. It is time to end 50 yr of uncerrainty and mave for-
ward in a timely fashion toward science-based standards.
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Exhibit 5



RE: Sweeney Dairy Page lof 1

From: Essary, Dale@Waterboards <Dale.Essary@waterboards.ca.gov>
To: Japlus3 <japlus3@aocl.com>

Ce: Patteson, Doug@Waterboards <Doug.Patieson@waterboards.ca.gov>; Rodgers, Clay@Waterboards
<Clay.Rodgers@waterboards.ca.gov>; Pulupa, Patrick@Waterboards <Patrick.Pulupa@waterboards.ca.gov>

Subject: RE: Sweeney Dairy
Diate: Thu, Sep 26, 2013 4:36 pm

Hi Mr. Sweeney,

The 21,000 pages I advised you about are raw data extracted from either annual reports or stand-alone
groundwater monitoring reports. Some of these annual reports and some of the groundwater reports have
already been scanned. Those reports also contain other information not related to your request. We can
provide you with the available scanned reports for those dairies you are interested in upon request. You would
then need to go through the repotts to find the data you are looking for. Also, some of the data you requested
may not be in any of the scanned reports.

We are not able to convert any other information to electronic format. We can only make paper copies at 10
cents per copy.

Please let me know if you would like to proceed.

From: Japlus3 [mailtojaplusi@Paol.com]
Sent: Thursday, September 26, 2013 8:40 AM
To; Essary, Dale@Waterboards

Subject: Sweeney Dairy

Dale,

Are all of the 21,000 pages that you advised me about by phone all of the raw data that 1 requested in my Public Records
Request? If not, what do these pages represent? 1 am still waiting for a response on the cost of the copies and/or disks. |
would appreciate a response by email as T am very busy today on the dairy and can respond later tonight if it is too
expensive for us, Thank you for your consideration.

Him Sweeney

http://mail.aol.com/38135-111/acl-6/en-us/mail/PrintMessage.aspx 10/28/2013
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
' CENTRAL VALLEY REGION

ORDER R5-2013-0122

REISSUED WASTE DISCHARGE REQUIREMENTS GENERAL ORDER
FOR
EXISTING MILK COW DAIRIES

The California Regional Water Quality Control Board, Cehtral Valley Region (Central
Valley Water Board or Board), finds that: .

. SCOPE OF COVERAGE OF THIS ORDER

1. This Order serves as general waste discharge requirements for discharges of
waste from existing milk cow dairies (defined in Finding 7) of all sizes. This Order
rescinds and replaces General Order R5-2007-0035 (the “2007 General Order”),
which the Board originally issued on 3 May 2007.

2. This Order applies to owners and operators of existing milk cow dairies (héreinafter
referred to as “Dischargers”) that:

(1) submitted a complete Report of Waste Discharge (ROWD) in“response to
the Central Valley Water Board’s 8 August 2005 request for such a report (the _
“2005 ROWD Request Letter”), and

(2) have not been expanded (“expansion” is defined in Attachment E) since
17 October 2005. '

After the Board issued the 2007 General Order, the Board notified the Dischargers
that they were required to comply with the terms and conditions of that Order.
After the Board issues this Order, the Board will notify the Dischargers that were
previously regulated by the 2007 General Order that they will now be required to
comply with the terms and conditions of this Order. Dischargers that do not qualify
for coverage under this Order will be covered under separate general or individual
waste discharge requirements or under a conditional waiver issued pursuant to
Water Code section 13269.

REASON FOR THE CENTRAL VALLEY WATER BOARD ISSUING THIS ORDER

3. The Central Valley Water Board possesses the authority to regulate waste
discharges that could affect the quality of the waters of the state, which includes
both surface water and groundwater. This authority is derived from the Porter-
Cologne Water Quality Control Act (Division 7 of the Water Code).

4. Water Code section 13260 requires that any person discharging waste, or
proposing to discharge waste, within the Central Valley Region, that could affect
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Existing Milk Cow Dairies

10.

the quality of the waters of the state (which includes both surface waters and
groundwaters) to file a report of that discharge with the Central Valley Water
Board. :

The Central Valley Water Board generally regulates waste discharges by
prescribing waste discharge requirements, which must implement the relevant
water quality control plan. The Central Valley Water Board may prescribe general
waste discharge requirements for a category of discharges if all the following
criteria apply:

a. The discharges are produced by the same or similar operations.
b. The discharges involve the same or similar types of waste.
c. The discharges require the same or similar treatment standards.

d. The discharges are more appropriately regulated under general requirements
than individual requirements. '

In regulating waste discharges, the Central Valley Water Board implements State
laws and regulations. California regulations govemning discharges from confined
animal facilities are contained in the Title 27 of the California Code of Regulations
(“Title 27"), at sections 22560 et seq.

For the purposes of this Order, “existing milk cow dairies” means all dairies that
were operating as of 17 October 2005, filed a complete ROWD in response to the
2005 ROWD Request Letter, and have not expanded (“expansion” is defined in
Attachment E) since 17 October 2005. :

Herd sizes at existing dairy operations vary as operators strive to maintain a
consistent milk production. Maintaining consistent milk preduction requires a dairy
operator to manage the herd by continually producing calves, some of which
eventually replace the dairy’s producing herd over time, while excess stock are
marketed for beef production or herd replacement elsewhere.

Professionals at the University of California Davis estimate the normal variation in
California dairy herd sizes ranges from about 10 to 15 percent.

For the purposes of this Order, existing herd size is defined as the maximum
number of mature dairy cows reported in the ROWD filed in response to the 2005
ROWD Request Letter, plus or minus 15 percent of that reported number to
account for the normal variation in herd sizes.
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11.

12.

13.

14.

15.

For the purposes of this Order, an increase in the number of mature dairy cows of
more than 15 percent beyond the maximum number reported in the ROWD filed in
response to the 2005 ROWD Request Letter is considered an expansion.

There are approximately 1,300 milk cow dairies within the Central Valley Region
(Region) that will be required to operate under the requirements of this Order.
Each facility represents a significant source of waste discharge with a potential to
affect the quality of the waters of the State.

For the purposes of this Order, “waste” includes, but is not limited to, manure,
leachate, process wastewater and any water, precipitation or rainfall runoff that
contacts raw materials, products, or byproducts such as manure, compost piles,
feed, silage, milk, or bedding.

This Order implements the requirements .of State Water Resources Control Board
Resolution 68-16 (Statement of Policy with Respect to Maintaining High Quality of
Waters in California, referred to hereafter as the State Anti-Degradation Policy),
the sections of Title 27 related to confined animal facilities, the Central Valley
Water Board's Water Quality Control Plan for the Sacramento and San Joaquin
River Basins (4™ Ed.) and the Water Quality Control Plan for the Tulare Lake Basin
(2" Ed.) (Basin Plans), and other applicable plans and policies of the State Water
Resources Control Board (State Water Board) and the Central Valley Water Board
described in the Information Sheet, which is attached to and made part of this
Order. :

This reissued Order as originally issued was intended to enhance requirements on
existing milk cow dairies, and recognized that this would mean that many
Dischargers would need to make improvements at their facilities to meet these
requirements. Because this is a reissued Order, it is recognized that some of the
necessary improvements have already occurred. Improvements may include
recycling flush water, grading, establishing setbacks, installing flow meters,
exporting manure, leasing or purchasing land, etc. The Discharger may be able to
make some of these improvements relatively quickly while some improvements
may require more time to implement. It is reasonable to allow Dischargers time to
phase in elements of the required Waste Management Plan and Nutrient
Management Plan in order to adequately design and construct major infrastructure
changes needed to comply with all the requirements of this Order. This Order
requires Dischargers to make any necessary interim facility modifications first in
order to prevent discharges to surface water, improve storage capacity, and
improve the facility's nitrogen balance before completing any necessary
infrastructure changes.
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16.

17.

18.

19.

CALIFORNIA ENVIRONMENTAL QUALITY ACT

The Central Valley Water Board is the lead agency with respect to the issuance of
this Order under applicable provisions of the California Environmental Quality Act
(CEQA)Pub. Resources Code, § 21000 et seq.).

In accordance with CEQA, the Central Valley Water Board adopted a Negative
Declaration in 1982 concurrently with the adoption of Central Valley Water Board
Resolution 82-036 (Waiving Waste Discharge Requirements for Specific Types of
Discharge), which waived waste discharge requirements for confined animal
facilities where the Discharger complies with Central Valley Water Board
guidelines. That waiver program expired on 1 January 2003.

Food and Agricultural Code section 33487 states that, “No environmental impact
report may be required by any state agency for any activity of a dairy farm,
including adoption of waste discharge requirements under Division 7 of the Water
Code” under the following circumstances:

(1) when the dairy will be constructed and operated in accordance with the
minimum standards in Chapter 5 of the Food and Agricultural Code:

(2) where the applicable local agencies have completed all necessary reviews
and approvals including that required by CEQA; and

(3) where a permit for construction was issued by a local agency on or after the
effective date of Food and Agricultural Code section 33487 and construction
‘has begun.

The benchmark for evaluating whether this Order will have impacts on the
environment is the “environmental baseline.” The environmental baseline normally
consists of “a description of the physical environmental conditions in the vicinity of
the project at the time...environmental analysis is commenced.” (Cal. Code Regs.
tit. 14, § 15125(a).) The receipt of a permit application is one event that can be
used to mark the beginning of the environmental review process and therefore an
appropriate date for the environmental baseline. (Fat v. County of Sacramento
(2002) 97 Cal App.4th 1270, 1278.) The Board solicited permit applications
(ROWDs) from existing dairies on 8 August 2005. These reports were due on

17 October 2005.

The information contained in the ROWDs submitted to the Board in 2005 -
presented Board staff with a description of the dairies as they existed at that date.
The environmental baseline for the 2007 General Order therefore consisted of the
milk cow dairies (defined by their size and scope of herd, facilities, and operation)
as they and their surrounding physical environment existed on 17 October 2005.
Dairy herd size fluctuation is accounted for in that the environmental baseline
incorporates the normal 15 percent variation in the number of mature dairy cows
contained in a given herd.
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20. This Order, which supplements regulatory requirements already imposed on the

21.

existing dairy discharges under the 2007 General Order and which is designed to
enhance the protection of groundwater resources, is exempt from the provisions of
CEQA in accordance with the following categorical exemptions:

a. California Code of Regulations, title 14, section 15301, which exempts the
“operation, repair, maintenance, [and] permitting ... of existing public or private
structures, facilities, mechanical equipment, or topographical features” from
environmental review. Eligibility under the Dairy General Order is limited to
milk cow dairies that were existing facilities as of 17 October 2005, and the
Order does not authorize the expansion of these facilities. The restoration of, or
improvements to, dairy waste management systems to ensure proper function
in compliance W|th this Order will involve minor alterations of existing private
facilities.

b. California Code of Regulations, title 14, section 15302, which exempts the
“...replacement or reconstruction of existing structures and facilities where the
new structure will be located on the same site as the structure replaced and will
have substantially the same purpose and capacity as the structure replaced...”
The Dairy General Order will likely require covered dairies to replace or
reconstruct portions of their waste management systems to ensure compliance
with the Order’s requirements.

c. Califernia Code of Regulations, title 14, section 15304 exempts “... minor public
or private alterations in the condition of land, water, and/or vegetation which do
not involve removal of healthy, mature, scenic trees except for forestry and
agricultural purposes...” The Dairy General Order will require covered dairies
to make improvements to their waste management systems that will result in
only minor alterations to land, water, and/or vegetation.

DAIRY IMPACTS ON WATER QUALITY

Groundwater monitoring shows that many dairies in the Region have impacted

groundwater quality. A University of California study of five dairies in a high-risk
groundwater area in the Region during the 1990s found elevated salts and nitrates
beneath the production area, wastewater retention ponds and land application
areas. Data included in the first annual monitoring report of the Central Valley
Dairy Representative Monitoring Program (CVDRMP) reported that groundwater

- beneath some dairies that have begun implementation of practices required by the

2007 General Order continue to have elevated levels of salts and nitrates beneath
the production area, wastewater retention ponds and land application areas.
Representative monitoring programs (RMP) began monitoring groundwater in
2012, and some provisions of the 2007 General Order were only fully implemented
by 2012, therefore, monitoring results may not be fully reflective of the
effectiveness of current practices. Prior to the issuance of the 2007 General
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22.

23.

Order, the Central Valley Water Board requested monitoring at 80 dairies with poor
waste management practices in the Tulare Lake Basin. This monitoring has also
shown groundwater impacts under many of the dairies, including where
groundwater is as deep as 120 feet and in areas underlain by fine-grained
sediments. : : .

Groundwater monitoring is the most direct way to determine if management
practices at a dairy are protective of groundwater, Monitoring and Reporting
Program R5-2013-0122 (MRP), which is attached to and made part of this Order,
requires groundwater monitoring to determine if a dairy is in compliance with the
groundwater limitations of this Order.

Under the MRP, Dischargers have the option of either implementing individual
groundwater monitoring or participating in a Representative Monitoring Program
(RMP) to identify whether or not their specific management practices are resulting
in adverse impacts to groundwater (i.e., whether the discharge is in compliance
with the groundwater limitations of this Order), Extensive long-term monitoring is
needed to document which dairy waste management practices are protective of
groundwater, and what effect these management practices will have on
groundwater under a variety of different site conditions.

a. Dischargers implementing individual monitoring must submit the following
reports to the Board’s Executive Officer:

Annual Reports: Dischargers who have elected to perform individual
groundwater monitoring must submit annual groundwater monitoring
reports to the Executive Officer. These annual reports provide a summary
of the analytical data collected to date and an evaluation of the

- groundwater monitoring program’s adequacy to assess compliance with
the Order, including whether the data provided are representative of
conditions upgradient and downgradient of the wastewater management
area, production area, and land application area of the dairy facility.

Summary Report. In addition to submittal of annual reports, the MRP also
requires that Dischargers conducting individual groundwater monitoring
submit a summary report six (8) years after initiating sampling. The
summary report must provide a detailed assessment of the monitoring
data, and must include an evaluation of whether site activities associated
with operation of the wastewater retention ponds, production area, or land
application areas have impacted groundwater quality. The summary report
must include a discussion on implementation of changes in management
practices and/or activities that are being taken and an evaluation of
progress in complying with Groundwater Limitation F.1 of the Order.

b. Dischargers participating in an RMP must collectively submit the following
reports to the Board’s Executive Officer:
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24.

25.

Annual Representative Monitoring Reports: The RMP must submit Annual
Representative Monitoring Reports (ARMR), which must describe the
monitoring activities (including a tabulated summary of groundwater
analytical data) conducted by the RMP, and which must identify the
number and location of installed monitoring wells and other types of
monitoring devices. Within each ARMR, the RMP must evaluate the
groundwater monitoring data to determine whether groundwater is being
Impacted by activities at facilities being monitored by the RMP. The
submittal must include a description of the methods used in evaluating the
groundwater monitoring data.

Summary Representative Monitoring Report: Six (8) years following
submittal of the first ARMR, the RMP must submit a Summary
Representative Monitoring Report (SRMR) to the Board's Executive
Officer. The SRMR is to identify management practices that are protective
of groundwater quality for the range of conditions found at participating
facilties. Based on information supplied in the SRMR, if management
practices are found not to be protective of groundwater quality, the SRMR
must propose solutions and upgrades that will result in compliance.
Individual Annual Monitoring Reports: Dischargers who have participated
in the RMP must submit Annual Monitoring Reports following the
Executive Officer’s approval of the SRMR, which must document what
they are doing to upgrade management practices that have been found
not to be protective of groundwater. These reports are due every July 1
following Executive Officer approval of the SRMR. The first annual report
~must identify alternative management practices the Discharger intends to
implement at its dairy facility along with a schedule for implementation.
With each subsequent Annual Monitoring Report, the Discharger must
provide an update on their implementation of additional or alternative
management practices.

The Central Valley Water Board has documented many discharges of waste from
existing milk cow dairies to surface water and has taken appropriate enforcement
actions in such cases. This Order prohibits discharges of: waste and/or storm

- water to surface water from the production area; wastewater to surface waters

from cropland; and storm water to surface water from a land application area
where manure or process wastewater has been applied unless the land application
area has been managed consistent with a certified Nutrient Management Plan.
When such discharges do occur, this Order requires the Discharger to monitor
these discharges.

The milk cow dairies at which this Order is directed were in existence prior to
October 2005 and many were constructed several decades ago. The waste

- management systems at these existing dairies are commonly not capable of

preventing all adverse impacts to waters of the state either because of their
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26.

27.

28.

outdated design or need for maintenance or both. Historic operation of these
dairies has often resuited in adverse effects on the water quality. Groundwater
data are needed to determine the existence and magnitude of these impacts. If
data document impacts, continued operation of dairies without waste management
improvements will perpetuate the ongoing adverse water quality effects caused by
the generation and disposal of dairy waste. This Order includes time schedules for
compliance for dairy operators to implement improvements if groundwater data
indicate that certain types of facilities/practices are not protective of groundwater
quality.

STATE ANTI-DEGRADATION POLICY (RESOLUTION 68-16)

The State Anti-Degradation Policy prohibits the Central Valley Water Board from
authorizing the degradation of high-quality groundwater unless it has been shown
that:

a. The degradation is consistent with the maximum benefit to the people of the
state.

b.  The degradation will not unreasonably affect present and anticipated future
beneficial uses. '

c. The degradation does not result in water quality less than that prescribed in
state and regional policies, including violation of one or more water quality
objectives, and '

d. The discharger employs best practicable treatment or control (BPTC) to
minimize degradation.

This Order places restrictions on the discharge of wastes from dairy facilities that
are intended to prevent pollution and nuisance conditions from occurring or
persisting. Though the Board recognizes that degradation of high-quality
groundwater will still occur pursuant to this Order, the implementation of nutrient
management plans, waste management plans, enhanced management practices
within the production area, and improved containment features for new and ,
expanding dairy wastewater retention ponds will limit the amount of degradation
that will occur under this Order. Degradation will be limited so that discharges from
dairy facilities will not cause long-term impacts to beneficial uses. Where
immediate compliance with water quality objectives cannot be achieved, this Order
includes a time schedule for compliance for the implementation or modification of
waste management practices. :

Consistent with the State Anti-Degradation Policy, this Order establishes
requirements and standards that will result in the implementation of BPTC
measures to limit the degradation caused by dairy discharges. The following is a
general description of what the Board considers to be BPTGC for specified areas of
a dairy operation: ' -
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29.

30.

31.

a. Production Areas (including milk barns, wash/sprinkler pens, feed and non-
liguid manure storage areas, and corrals): surface water discharges from the
production area are prohibited, and the production areas shall be managed to
limit the extent to which wastewater can infiltrate into the underlying materials.

b." Land Application Areas; Dischargers must prepare and implement Nutrient
Management Plans (NMPs). Discharges from the land application areas must
not cause or contribute to an exceedance of any applicable water quality
objective or federal water quality criteria.

c. Existing Wastewater Retention Ponds: Existing wastewater retention ponds
must be in compliance with design standards specified in Title 27. However,
these design standards have not been found to be protective of groundwater
under all conditions, and the immediate replacement of these wastewater
retention ponds is not a practicable option for many dairies. Therefore, though
compliance with Title 27 design standards was once considered to be BPTC,
the Board now considers BPTC for existing ponds to be an iterative process
whereby the ponds are evaluated (either under an individual monitoring
program or under the RMP) to determine whether or not they are protective of
the underlying groundwater, and upgraded or replaced on a time schedule that
is as short as practicable if they are found not to be protective. This Order
contains a time schedule to bring any deficient- management practices
(including wastewater retention ponds) into compliance.

d. New and Expanded Wastewater Retention Ponds: This Order establishes
requirements for new and expanded wastewater retention ponds that are more
stringent than the requirements in Title 27 in order to provide groundwater
protection. New and expanded wastewater retention ponds must meet a strict
performance standard that only allows for a very conservative pond design
unless there has been a demonstration that an alternative design meets the e
strict performance standard.

This Order also contains closure requirements that specify that the Discharger
must maintain coverage under this Order or a subsequent revision to this Order
until all manure, process wastewater, and animal waste impacted soil (including
soil within the pond(s)), is disposed of or utilized in a manner which does not pose
a threat to surface water or groundwater quality or create a condition of nuisance.

This Order will assure that pollution or nuisance will not occur outside of the time
schedule for improvements set by this Order. This Order addresses impacts from
future discharges of waste, but does not address the cleanup of surface and
groundwater that has been polluted due to historic dairy operations. Any required
cleanup would be handled under separate authority under the Water Code.

The Central Valley Water Board recognizes that there is often site-specific, crop-
specific, and regional variability which affects the selection of appropriate
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32.

33.

34.

management measures, as well as the design constraints and pollution control
effectiveness of various practices. In compliance with Water Code section 13360,
dairy owners/operators have the flexibility to choose management practices that
best achieve a management measure's performance expectations given their own
unique circumstances. It is expected that this will be an iterative process whereby
the effectiveness of any set of practices in minimizing degradation will be
periodically reevaluated as necessary for and/or as more recent and detailed water
quality data become available.

To assess compliance with the State Anti-Degradation Policy, this Order requires
Dischargers to monitor discharges to surface waters and groundwater. The
requirements to monitor first encountered groundwater (the point in the aquifer
where typically detection of changes to groundwater quality, caused by the facility,
would be first detected) are met when the Dischargers perform individual
groundwater monitoring or participate in an RMP. The purpose of monitoring is to
confirm that the discharges are effectively controlled by management practices and
to evaluate compliance with this Order.

When the Board prescribes waste discharge requirements that will result in the
degradation of high-quality waters, the State Anti-Degradation Policy requires that
the Board first make a determination that the authorized degradation is consistent
with the maximum benefit to the people of the State. Consistent with the
evaluation contained in the Information Sheet and considering the economic
significance of the Central Valley dairy industry and the important role Central
Valley dairies play in providing adequate milk supplies to the nation, the Central
Valley Water Board finds that maintaining the Central Valley dairy industry is
consistent with the maximum benefit to the people of the state. To maintain the
industry and to prevent the loss of jobs and the impacts to the local economy that
might otherwise occur, some degradation to high quality waters must be allowed.
However, this degradation will be limited by this Order so that there will not be
long-term impacts to beneficial uses, thereby allowing the full utilization of the
aquifer. ‘

ENVIRONMENTAL STEWARDSHIP PROGRAMS

Environmental stewardship programs, such as the California Dairy Quality
Assurance Program, and local ordinances can greatly assist the Central Valley
Water Board efforts to assure compliance with this Order. Since its inception in
1998, the California Dairy Quality Assurance Program'’s efforts have resulted in
dairy operators having a greater understanding of the need for water quality
protection. Local ordinances in several counties throughout the Region have also
increased dairy operators’ understanding of the needs for water quality protection.
Dairies that are certified under a quality assurance program approved by the State
Water Board or under a County regulatory program approved by the Central Valley
Water Board receive a 50 percent reduction in their annual fee.
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35.

36.

37.

38.

- 39.

40.

41,

42.

Participation in an Environmental Stewardship Program or operation of a dairy in a
county that has a local ordinance regulating dairies may assist an existing dairy
facility in meeting the requirements of this Order but these programs are not a
substitute for regulation under this Order.

GENERAL FINDINGS .

This Order does not authorize violation of any federal, state, or local law or
regulation.

As stated in Water Code section 13263(g), the discharge of waste into waters of
the state is a privilege, not a right, and this Order does not create a vested right to
continue the discharge of waste. Failure to prevent conditions that create or
threaten to create pollution or nuisance will be sufficient reason to modify, revoke,
or enforce this Order, as well as prohibit further discharge.

In compliance with Water Code section 106.3, itis the policy of the State of
California that every human being has the right to safe, clean, affordable, and
accessible water adequate for human consumption, cocking, and sanitary
purposes. This order promotes that policy by requiring discharges to meet
maximum contaminant levels designed to protect human health and ensure that
water is safe for domestic use.

This Order is not a National Pollutant Discharge Elimination System Permit issued
pursuant to the Federal Clean Water Act. Coverage under this Order does not
exempt a facility from the Clean Water Act. Any facility required to obtain such a
permit must notify the Central Valley Water Board.

The Findings of this Order, supplemental information and details in the attached
Information Sheet, and the administrative record of the Central Valley Water Board
relevant to milk cow dairies, were considered in establishing the conditions of
discharge. :

In 2008, the Central Valley Water Board, the State Water Board, and Regional
stakeholders began a joint effort to address salinity and nitrate problems in the
region and adopt long-term solutions that will lead to enhanced water quality and
economic sustainability. Central Valley Salinity Alternatives for Long-Term
Sustainability (CV-SALTS) is a collaborative basin planning effort aimed at
developing and implementing a comprehensive salinity and nitrate management
program. The CV-SALTS effort might effect changes to the Basin Plans that would
necessitate the re-opening of this Order.

The Central Valley Water Board recognizes that the 2007 General Order imposed

- new and more stringent requirements on existing milk cow dairies. This Order is
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intended to enhance the requirements imposed under the 2007 General Order.
However, some revisions to this Order may be necessary in the future to address
issues that are not presently foreseen. The Executive Officer will provide annual
updates to the Central Valley Water Board on the overall compliance with the
Order and make recommendations for revisions to the Order if necessary.

43. The Central Valley Water Board has notified interested agencies and persons of its
- intent to issue this Order for discharges of wastes from existing milk cow dairies,
and has provided them with an opportunity for a public hearing and an opportunity
to submit comments.

44. The Central Valley Water Board, in a public meeting, heard and considered all
comments pertaining to the propoesal to regulate discharges of wastes from existing
milk cow dairies under this Order.

IT 1S HEREBY ORDERED that, pursuant to Water Code sections 13260, 13263, and
13267 and in order to meet the provisions contained in Division 7 of the California Water
Code and regulations and policies adopted thereunder; all Dischargers specified by the
Central Valley Water Board and all Dischargers that were formerly regulated under the
original version of Order R5-2007-0035 adopted in May 2007, their agents, successors,
and assigns shall comply with the following: '

A. PROHIBITIONS

1.

The discharge of hazardous wastes, as that term is defined in California Code
of Regulations, title 22, section 66261.1 et seq., is prohibited.

Except when authorized by a National Pollutant Discharge Elimination
System (NPDES) permit, the direct or indirect discharge of waste and/or
storm water from the production area to surface waters is prohibited’.

The discharge of waste from existing milk cow dairies to surface waters which
causes or contributes to an exceedance of any applicable water quality
objective in the Basin Plans or any applicable state or federal water quality
criteria, or a violation of any applicable state or federal policies or regulations
is prohibited. ' '

The collection, treatment, storage, discharge or disposal of wastes at an
existing milk cow dairy shall not result in the creation of a condition of
poliution or nuisance?. | '

' Discharges of pollutants from the production area to waters of the United States may not tawfully occur except in
- compliance with a Nationat Pollutant Discharge Elimination Systern (NPDES) permit. NPDES permit coverage is not
provided by this Order, but must be obtained separately. :

% Except in circumstances where a Discharger is making improvements to waste management practices that have
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10.

11.

12,

13.

14,

The disposal of waste not generated by on-site animal production activities is
prohibited except where a ROWD for the disposal has been submitted to the
Executive Officer and the Central Valley Water Board has issued or waived
WDRs for that discharge.

The disposal of dead animals in any liquid manure or wastewater retention
ponds is prohibited. The disposal of dead animals at a dairy facility is -
prohibited except when federal, state or local officials declare a State of
Emergency, and where all other options for disposal have been pursued and
failed, and the onsite disposal complies with all state and local policies for
disposal of dead animals®. |

All animals shall be prohibited from entering any surface water within the |
animal confinement area. (Title 27, § 22561.)

The application of waste to lands not owned, leased, or controlled by the
Discharger without written permission from the landowner or in a manner not
approved by the Executive Officer, is prohibited.

The land appiication of manure or process wastewater to cropland for other
than nutrient recycling is prohibited. :

The discharge of wastewater to surface waters from cropland is prohibited.
Irrigation supply water that comes into contact or is blended with waste or
wastewater shall be considered wastewater under this prohibition.

The application of process wastewater to a land application area before,
during, or after a storm event that would result in runoff of the applied water is
prohibited.

The discharge of storm water to surface water from a land application area
where manure or process wastewater has been applied is prohibited unless
the land application area has been managed consistent with a certified
Nutrient Management Plan.

The use of manure to construct containment structures or to repair, replace,
improve, or raise existing containment structures is prohibited.

The direct discharge of wastewater into groundwater via backflow through
water supply or irrigation supply wells is prohibited.

been found not to be protective of the underlying groundwater under a time schedule that is as short as practicable.

% In an emergency, guidance is provided by the Conditional Waiver of Waste Discharge Requirements for Disaster-
Related Wastes during a State of Emergency within the Central Valley Order 2013-0026. :
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15.  Under this General Order, the expansion of the existing milk cow dairy

beyond the level as defined under the term “Expansion” is prohibited®,

B. GENERAL SPECIFICATIONS

1.

The existing milk cow dairy shall have facilities that are designed,
constructed, operated, and maintained to retain all facility process wastewater
generated during the storage period (maximum period of time anticipated
between land application of process wastewater), together with all
precipitation on and drainage through manured areas, up to and including
during a 25-year, 24-hour storm (see item Il of Attachment B, which is
attached to and made part of this Order).

In the Sacramento and San Joaquin River Basins, wastewater retention
ponds and manured areas at existing milk cow dairies in operation on or
before 27 November 1984 shall be protected from inundation or washout by
overflow from any stream channel during 20-year peak stream flows. Existing
milk cow dairies that were in operation on or before 27 November 1984 and
that are protected against 100-year peak stream flows must continue to
provide such protection. Existing milk cow dairies that were built or expanded
after 27 November 1984 shall be protected against 100-year peak stream
flows. (Title 27, §22562(c).)

In the Tulare Lake Basin, existing milk cow dairies in operation on or before
25 July 18975 shall be protected from inundation or washout from overflow
from any stream channel during 20-year peak stream flows and existing milk
cow dairies constructed after 25 July 1975 shall be protected from 100-year
peak stream flows. Existing milk cow dairies that were expanded after

8 December 1984 shall be protected from 100-year peak stream flows.

Dischargers who are subject to this. Order shall implement water quality
management practices, as necessary, to protect water quality and to achieve
compliance with applicable water quality objectives on a schedule that is as
short as practicable as described in the Time Schedule for Compliance
(section M of this Order). The proposed time schedule must be supported
with appropriate technical or economic justification as to why the proposed
schedule is as short as practicable.

If groundwater monitoring demonstrates that d]scharge(s)‘from a dairy have
caused an exceedance of the groundwater limitations set forth in this Order,

4 Dischargers must submit a ROWD, document compliance with CEQA, and obtain coverage under individual waste
discharge requirements before any material facility expansion. “Expansion” is defined in
Attachment E.
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C.

3.

the Executive Officer may issue an order to the owner/operator of the
monitored dairy to identify and implement management practices that are
protective of groundwater quality on a schedule that is as short as practicable.

All prec:|p|tat|on and surface drainage from outside of the existing milk cow
dairy (i.e., “run on”) shall be diverted away from any manured areas unless
such dralnage is fully contained. (Title 27, § 22562(b).)

Manure and process wastewater shall not be applied closer than 100 feet to
any down gradient surface waters, open tile line intake structures, sinkholes,

“agricultural or domestic well heads, or other conduits to surface waters,

unless a 35-foot wide vegetated buffer or physical barrier is substituted for the
100-foet setback or alternative conservation practices or field-specific
conditions will provide pollutant reductions equivalent or better than the
reductions achieved by the 100-foot setback.

POND SPECIFICATIONS
1.

The Ievel of waste in the process wastewater retention ponds (ponds) shall be
kept a minimum of two (2) feet from the top of each aboveground
embankment and a minimum of one (1) foot from the ground surface of each
belowground pond. Less freeboard may be approved by the Executive Officer
when a Civil Engineer registered in California, or other person as may be
permitted under the provisions of the California Business and Professions
Code to assume responsible charge of such work, demonstrates that the
structural integrity of the pond will be maintained with the proposed freeboard.

Ponds shall be managed and maintained to prevent breeding of mosquitoes
and other vectors. In particular,

a. Small coves and irregularities shall not be allowed around the
perimeter of the water surface;

‘b. Weeds shall be minimized through control of water depth, harvesting,
or other appropriate method:;

c. Dead algae, vegetation, and debris shall not accumulate on the water
surface; and

d. Management shall be in accordance with the requirements of the
Mosquito Abatement District.

Ponds designated to Contain the 25-year, 24-hour storm event runoff must
have a depth marker that clearly indicates the minimum capacity necessary to
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contain the runoff and direct precipitation from a 25-year, 24-hour storm
event.

4. Existing Ponds®

a. Dischargers conducting groundwater monitoring pursuant to an
Individual Monitoring Program shall maintain and operate existing
ponds in such a manner so as to constitute best practical treatment or
control (BPTC) or best efforts for existing ponds, which is further
discussed in the Information Sheet at page 10 (Best Practicable
Treatment or Control Measures for Existing Dairy Ponds). Such
operations shall be maintained throughout the development of the
Summary Report that is required by Monitoring and Reporting Program
R5-2013-0122, Attachment A, Section I1.12. The Summary Report is
due within six years of initiating individual groundwater sampling
activities or at an earlier date if required by the Executive Officer.

If the monitoring data in the Summary Report indicate that
Groundwater Limitation F.1 of this Order is violated, Dischargers are
required to implement management practices/activities (BPTC for high
quality waters or best efforts for waters that are not high quality) that
will bring the facility into compliance with Groundwater Limitation F.1on
a time schedule that is as short as practicable.

b. Dischargers enrolled under the Representative Monitoring Program
(RMP) shall maintain and operate existing ponds in such a manner so
as to constitute best practical treatment or control or best efforts as
(defined/discussed) in the Information Sheet throughout the
development of the Summary Representative Monitoring Report
(SRMR), which is due to the Central Valley Water Board on
1 April 2019.

c. Dischargers enrolled under the RMP shall implement the _
recommended management practices that are applicable to Existing
Ponds in accordance with the SRMR and its schedule as approved by
the Central Valley Water Board Executive Officer. '

If the SRMR indicates that the Dischargers Existing Ponds may have
discharges that violate Groundwater Limitation F.1, of this Order or that
such discharges from Existing Ponds may cause degradation to high
quality waters, Dischargers are required to implement the approved
SRMR's identified management practices/activities for Existing Ponds

3 Existing Ponds are defined to mean those ponds in operation as of 3 May 2007 when the Board issued the 2007

General Order and are not new ponds that are designed to meet the Tier 1 or Tier 2 requirements set forth in
Provision C.5 of this Order.
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that wili bring the facility into compliance with Groundwater Limitation
F.1. Such practices are considered to constitute best practical
treatment or control or best efforts and are designed to achieve
compliance with Groundwater Limitation F.1 on a time schedule that is
as short as practicable.

5. New and Reconstructed Ponds -

a. New ponds installed in order to comply with the requirements of this |
Order (i.e., to increase the storage capacity to meet the existing facility
conditions, not related to an expansion) or existing ponds
reconstructed for the same purpose shall be designed and constructed
to comply with the groundwater limitations in this Order.

b. New and reconstructed pond designs must be reviewed and approved
by the Executive Officer prior to construction. This Order provides a
tiered approach to pond design requirements to provide an option that
will significantly reduce the time required for approval by the Executive
Officer as defined below: '

i. Tier 1. A pond designed to consist of a double liner constructed
with 60- mil high density polyethylene or material of equivalent
durability with a leachate collection and removal system
(constructed in accordance with Section 20340 of title 27)
between the two liners will be considered to be consistent with
Resolution 68-16. Review for ponds designed to this standard
will be conducted in less than 30 days of receipt of a complete
design plan package submitted to the Board. '

ii. Tier2: A pond designed in accordance with California Natural
Resource. Conservation Service (NRCS) Conservation Practice
Standard 313 (as described in the Information Sheet) or
equivalent and which the Discharger must demonstrate through
submittal of technical reports that the alternative design is
protective of groundwater quality as required in Pond
Specification 5. C. below.

c. Prior to the enlargement of an existing pond (settling, storage, or
retention) or the construction of any such new pond not associated with
an expansion, the Discharger shall submit to the Executive Officer:

.. For Tier 1 and 2 pond designs, a design report prepared by, or
under the direct supervision of, and certified by, a Civil Engineer
who is registered pursuant to California law or other person as
may be permitted under the provisions of the California
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Business and Professions Code to assume responsible charge
of such work. The design report shall include the following, as
specified in Section 11.B of Attachment B to this Order:

1. Design calculations demonstrating that adequate
containment will be achieved,

2. Details on the liner and leachate collection and removal
system (if appropriate) materials,

3. A schedule for construction and certification of completion
~ to comply with the Schedule of Tasks J.1 of this Order,

4. A construction quality assurance pian describing testing
and observations needed to document construction of the
pond in accordance with the design and Sections 20323
and 20324 of title 27, and

5. An operations and maintenance plan for the pond.

ii. For Tier 2 pond design, the design report shall also include a
technical report and groundwater model that demonstrates the
proposed pond is in compliance with the groundwater limitations
in this Order, including calculations that demonstrate the amount
and quality of seepage from the proposed pond and its effect on
groundwater quality, and include proposed groundwater
monitoring to evaluate the impact of pond seepage on
groundwater quality.

Enlargement of any existing pond or construction of any new pond
shall not begin until the Executive Officer notifies the Discharger in
writing that the design report is acceptable.

- d. Prior to the placement of waste in any enlarged existing pond or any
such newly constructed pond, the Discharger shall submit a post
construction report prepared by, or under the direct supervision of, and
certified by, a Civil Engineer who is registered pursuant to California
law or other person as may be permitted under the provisions of the
California Business and Professions Code to assume responsible
charge of suchwork,

Waste shall not be placed into the pond until the Executive Officer
notifies the Discharger in writing that the post construction report is
acceptable. The post construction report shall include: (1) verification
that the pond meets the requirements of this Order as specified in
Pond Specification C.5.b including documentation of the results of the
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construction quality assurance testing and observations; (2)
certification that the pond was constructed as designed; and (3) as-built
diagrams..

- D. PRODUCTION AREA SPECIFICATIONS

The Production area includes, but is not limited to, barns, milk houses, corrals, milk
parlors, manure and feed storage areas, process water conveyances and any other
area of the dairy facility that is not the land application area or the ponds. ‘

1. Alldirt or unpaved corrals shall be graded to promote drainage. Cow washing
areas shall be paved (concrete or equivalent) and sloped to a drain. Water
troughs, permanent feed racks, and mangers shall have paved access, and
water troughs shall have a drain to carry water away from the corrals. (Cal
Code Regs., title 3, § 646.1.)

2. All milk rooms and milk barns shall be floored with concrete or other low
permeability suitable material and be properly drained. (Cal Code Regs., title
3, §§ 648(c) & 849(a).) All drainage that comes in contact with waste (as
defined in Finding 13) shall be directed to the wastewater retentioh ponds.

3. All drainage that has contacted feed is a waste in accordance with Finding 13
and shall be directed to the wastewater retention ponds. '

4. Allroofs, buildings, and non-manured areas located in the production area of
the existing milk cow dairy shall be constructed or otherwise designed so that
clean rainwater is diverted away from manured areas and waste containment
facilities, unless such drainage is fully contained in the wastewater retention
ponds. (Title 27, § 22562(b).)

3. Roof drainage from barns, milk houses, or shelters shall not drain into the

corrals unless the corrals are properly graded and drained. (Cal Code Regs.,
title 3, § 661.)

6. The animal confinement area (including corrals), and manure and feed
storage areas shall be designed and maintained to convey all water that has
contacted animal wastes or feed to the wastewater retention ponds and to
minimize standing water as of 72 hours after the last rainfall and the infiltration
of water into the underlying soils.

7. For Dischargers conducting individual groundwater monitoring, if the
- monitoring data in the Summary Report indicate that the Dischargers
Production Area may have discharges that violate Groundwater Limitation F.1
of this Order or that such discharges may cause degradation to high quality
waters, the Dischargers are required to implement management
practices/activities (BPTC for high quality waters or best efforts for waters that
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are not high quality) that will bring the facility into compliance with
Groundwater Limitation F.1on a time schedule that is as short as practicable.

Dischargers enrolled under the RMP shall implement the recommended
management practices that are applicable to Production Areas in accordance
with the SRMR and its approved time schedule.

If the SRMR indicates that the Dischargers Production Area may have
discharges that violate Groundwater Limitation F.1 of this Order or that such
discharges may cause degradation to high quality waters, the Dischargers are
required to implement the approved SRMR's identified management
practices/activities for Production Areas that will bring the facility into
compliance with Groundwater Limitation F.1. Such practices are considered to
constitute best practical treatment or control or best efforts and are designed
to achieve compliance with Groundwater Limitation F.1 on a time schedule
that is as short as practicable.

E. LAND APPLICATION SPECIFICATIONS

1.

Wastes and land application areas shall be managed to prevent
contamination of crops grown for human consumption. The term “crops grown
for human consumption” refers only to crops that will not undergo subsequent
processing which adequately removes potential microbial danger to
consumers. B

Land appiication of all waste from the facility to areas under the Discharger’s
control shall be conducted in accordance with a certified Nutrient
Management Plan (required in Required Reports and Notices J.1.c below)
consistent with the technical standards for nutrient management as specified
in Attachment C. The Nutrient Management Plan shall be modified within
90 days if monitoring shows that discharge from the land application fails to
comply with the groundwater limitations of this Order or surface water quality
objectives or criteria. The modifications must be designed to bring
Dischargers into compliance with this Order.

No later than 31 December 2007, the Discharger shall have a written
agreement with each third party that receives process wastewater from the
Discharger for jits own use. Each written agreement shall be included in the
Discharger’s Existing Conditions Report, Nutrient Management Plan, and
Annual Report. The written agreement(s) shall be effective until the third
party is covered under waste discharge requirements or a waiver of waste
discharge requirements that are adopted by the Central Valley Water Board.
The written agreement shall:

a. Clearly identify:
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iil.

iv.

The Discharger and dairy facility from which the process wastewater
orlgmates

: The third party that will control the application of the process

wastewater to cropland,

The Assessor's Parcel Number(s) and the acreage(s) of the cropland
where the process wastewater will be applied, and

The types of crops to be fertilized with the process wastewater.

b. Include an agreement by the third party to:

Use the process wastewater at agronomic rates appropriate for the
crops to be grown, and

Prevent the runoff to surface waters of wastewater, storm water or
irrigation supply water that has come into contact with manure or is
blended with wastewater.

c. Include a certification statement, as specified in General Reporting -
Requirements C.7 of the Standard Provision and Reporting Requirements:
(which is attached to and made part of this Order), which is signed by both
the Discharger and third party.

4. Land application of wastes for nutrient recycling from existing milk cow dairies
shall not cause the underlying groundwater to contain any waste constituent,
degradation product, or any constituent of soil mobilized by the interactions
between applied wastes and soil or soil biota, to exceed the groundwater
limitations set forth in this Order.

5. The application of animal waste and other materials containing nutrients to
any cropland under contro! of the Discharger shall meet the following
" conditions:

a. The application is in accordance with a certified Nutrient Management
Plan developed and implemented in accordance with Required Reports
and Notices J.1.c and Attachment C of this Order; and |

b. Records are prepared and maintained as specified in the Record-Keeping
- Requirements of Monitoring and Reporting Program R5-2013-0122.
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10.

11.

The application of waste to cropland shall be at rates that preclude
development of vectors or other nuisance conditions and meet the conditions
of the certified Nutrient Management Plan.

Land application areas that receive dry manure shall be managed through
implementation of erosion control measures to minimize erosion and must be
consistent with a certified Nutrient Management Plan.

All process wastewater applied to land application areas must infiltrate
completely within 72 hours after application.

Process wastewater shall not be applied to land application areas dUring
periods when the soil is at or above field moisture capacity unless consistent
with a certified Nutrient Management Plan (see Attachment C).

If the monitoring data in the Summary Report indicate that the Dischargers
Land Application Area may have discharges that violate Groundwater
Limitation F.1 of this Order, or that such discharges may cause degradation to
high quality waters, the Dischargers are required to implement management
practices/activities (BPTC for high quality waters or best efforts for waters that
are not high quality) that will bring the facility into compliance with
Groundwater Limitation F.1on a time schedule that is as short as practicable.

Dischargers enrolled under the RMP shall implement the recommended
management practices that are applicable to Land Application Areas in
accordance with the SRMR and its approved time schedule.

If the SRMR indicates that the Dischargers Land Application Areas may have
discharges that violate Groundwater Limitation F.1 of this Order or that such
discharges from Land Application Areas may cause degradation to high
quality waters, Dischargers are required to implement the approved SRMR’s
identified management practices/activities for Land Application Areas that will
bring the facility into compliance with Groundwater Limitation F.1. Such
practices are considered to constitute best practical treatment or control or
best efforts and are designed to achieve compliance with Groundwater
Limitation F.1 on a time schedule that is as short as practicable.
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F. GROUNDWATER LIMITATIONS®

1.

Discharge of waste at existing milk cow dairies shall not cause the underlying
groundwater to exceed water quality objectives, unreasonab-lg affect
beneficial uses, or cause a condition of pollution or nuisance.” The

‘appropriate water quality objectives are summarized in the Information Sheet,

which is attached to and part of this Order, and can be found in the Central
Valley Water Board's Water Quality Control Plan for the Sacramento and San
Joaquin River Basins(54th Ed.) and the Water Quality Control Plan for the
Tulare Lake Basin (2™ Ed.).

G. PROVISIONS

1.

The Discharger shall comply with the Standard Provisions and Reporting

- Requirements for Waste Discharge Requirements General Order R5-2013-
- 0122 for Existing Mitk Cow Dairies (Standard Provisions) dated 3 May 2007,

which is attached to and made part of this Order.

The Discharger shall comply with all applicable provisions of the California
Water Code, Title 27, and the applicable Water Quality Control Plans.

The Discharger shall comply with the attached Monitoring and Reporting
Program R5-2013-0122 which is part of this Order, and future revisions
thereto or with an individual monitoring and reporting program, as specified by
the Central Valley Water Board or the Executive Officer.

The Discharger shall submit a complete ROWD in accordance with the Water
Code section 13260 at least 140 days prior to any material change or
proposed change in the character, location, or volume of the discharge,
including any expansion of the facility or development of any treatment
technology, or construction of an anaerobic digester.

If the Preliminary Dairy Facility Assessment® indicates that facility
improvements are necessary (see Required Reports and Notices J.1.d), the
Discharger shall make continual facility improvements while completing
implementation of the Waste Management Plan and/or Nutrient Management
Plan.

® These limitations are effective immediately except where Dischargers are in compliance with Provision M of this
Order and the requirements of Sections | or Il of the Monitoring and Reporting Program R&8-2013-0122, Attachment
A, and such Dischargers are implementing management practices/activities on a time schedule that is as short as
practicable. For Dischargers participating in the RMP, the implementation of management practices/activities must
he implemented on a time schedule that is as short as practicable and that is consistent with any time schedule or
schedule that is included in the SRMR that is approved by the Executive Officer.

Except in circumstances where a Discharger is making improvements to waste management practices that have

g

been found not to be protective of the underlying groundwater under a time schedule that is as short as practicable.
The Preliminary Dairy Facility Assessment is required as part of the Existing Conditions Report (Attachment A).
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10.

11.

12.

13.

This Order does not apply to facilities where wastes such as, but not limited,
to, whey, cannery wastes, septage, municipal or industrial sludge, municipal
or industrial biosolids, ash or similar types of waste are generated onsite or
are proposed to be brought onto the dairy or associated croplands for the
purpose of nutrient recycling or disposal. The Discharger shall submit a
complete ROWD and receive WDRs or a waste-specific waiver of WDRs from
the Central Valley Water Board prior to receiving such waste.

If site conditions threaten to violate Prohibition A.2 or Prohibition A 4, the
Discharger shall take immediate action to preclude the violation, documenting
the condition and all corrective actions. Records of such actions shall be kept
and maintained as required in Monitoring and Reporting Program R5-2013-
0122. Alterations of the Waste Management Plan (see Required Reports and
Notices J.1.a) for the production area to avoid a recurrence shall be submitted
as a modification to the Waste Management Plan.

If a discharge of waste creates, or threatens to create, significant
objectionable odors or nuisance odor and vector conditions, enforcement
and/or revocation of coverage under this Order may result.

The Discharger shall comply with all requirements of this Order and all terms,
conditions, and limitations specified by the Executive Officer.

Any instance of noncompliance with this Order constitutes a violation of the
Water Code and its regulations. Such noncompliance is grounds for
enforcement action, and/or termination of the authorization to discharge.

The Discharger must maintain coverage under this Order or a subsequent
revision to this Order until all manure, process wastewater, and animal waste
impacted soil, including soil within the pond(s), is disposed of or utilized in a
manner which does not pose a threat to surface water or groundwater quality
or create a condition of nuisance. At least 90 days before desiring to
terminate coverage under this Order, the Discharger shall submit to the
Executive Officer a closure plan that ensures protection of surface water and
groundwater. No more than 30 days after completion of site closure, the
Discharger shall submit a closure report which documents that all closure
activities were completed as proposed and approved in the closure plan.
Coverage under this Order will not be terminated until cleanup. is complete.

This Order shall become effective upon adoption by the Central Valley Water
Board.

The Discharger must comply with all conditions of this Order, including timely
submittal of technical and monitoring reports as directed by the Executive
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14.

15.

Officer. Accordingly, the Discharger shall submit to the Central Valley Water
Board on or before each report due date the specified document or, if an
action is specified, a written report detailing evidence of compliance with the
task. If noncompliance is being reported, the reasons for such
noncompliance shall be stated, plus an estimate of the date when the
Discharger will be in compliance. The Discharger shall notify the Central
Valley Water Board by letter when it returns to compliance with the time
schedule. Violations may result in enforcement action, including Central
Valley Water Board or court orders requiring corrective action or imposing
civil monetary liability, or in terminating the applicability of this Order to a
specific facility or Discharger.

Technical reports (Monitoring Well Installation and Sampling Plan, Monitoring
Well Installation Completion Report, Groundwater Monitoring Report, Waste
Management Plan Certification, and portions of the Waste Management Plan)
required by this Order must be certified by an appropriately licensed
professional as required in this Order and its Attachments (see Schedule of
Tasks L.1 below). If the Executive Officer provides comments on any .
technical report, the Discharger will be required to address those comments.

The Discharger shall maintain a copy of this Order at the site so as to be
available at all times to site-operating personnel. The Discharger, landowner
and his/her designee shall be familiar with the content of this Order.

H. EFFECTIVE DATE OF COVERAGE UNDER THIS ORDER

.

Coverage under this Order is effective upon notification by the Executive
Officer that this Order applies to the Discharger.

[. PERMIT REOPENING, REV[SION, REVOCATION, AND RE-ISSUANCE

.

If more stringent applicable water quality standards are adopted' in the Basin
Plans, the Central Valley Water Board may revise and modify this Order in
accordance with such standards.

This Order may be reopened to address any changes in state plans, policies,
or regulations that would affect the water quality requirements for the
discharges and as authorized by state law. This includes regulatory changes
that may be brought about by the CV-SALTS planning efforts.

The CentraI'ValIey Water Board or the Executive Officer may revoke _
coverage under this Order at any time and require the Discharger to submit a
ROWD and obtain individual waste discharge requirements.
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J.  REQUIRED REPORTS AND NOTICES

1. Disdhargers must submit the following in accordance with the Schedule of
Tasks L.1:

a. Existing Cond:tlons Report: The Discharger shall submit an Existing
Conditions Report for the dairy facility, prepared in accordance with
Attachment A. The Existing Conditions Report shall provide additional
information on existing conditions at the dairy that was not provided in the
ROWD submitted in response to the 2005 ROWD Request Letter. The
Existing Conditions Report requires the Discharger to complete a

- Preliminary Dairy Facility Assessment. The Preliminary Dairy Facility
Assessment is available on the Central Valley Water Board's web site at
http://www waterboards.ca.gov/centralvalley/available_documents/index. ht
ml#confined and must be completed electronically. The Discharger shall

~include a copy of the results of the Preliminary Dairy Facility Assessment
in the Existing Conditions Report.

b. Waste Management Plan: The Discharger shall submit a Waste
Management Plan for the production area of the dairy facility, prepared in
accordance with Attachment B. The Waste Management Plan shall
provide an evaluation of the existing milk cow dairy's design, construction,
operation, and maintenance for flood protection and waste containment
and whether the facility complies with Prohibition A.14, General
Specifications B.1-B.3, Pond Specifications C.1 through C.3, and
Production Area Specifications D.1, D.4, and D.5. If the design,
construction, operation, and/or maintenance of the dairy facility do not
comply with these specifications and prohibition, the Waste Management
Plan must propose modifications and a schedule for modifications that will
bring the dairy facility into compliance. Certification that the modifications
have been implemented shall be submitted in accordance with the
Schedule of Tasks L.1.

c. Nutrient Management Plan: A Discharger who applies manure, bedding,
or process wastewater to land for nutrient recycling must develop and
implement management practices that control nutrient losses and describe
these in a Nutrient Management Plan. The Nutrient Management Plan
must be certified as specified in Attachment C, maintained at the dairy,
submitted to the Executive Officer upon request and must ultimately
provide for protection of both surface water and groundwater. Certification
that the Nutrient Management Plan has been completed shall be in
accordance with the Schedule of Tasks L.1, shall incorporate the elements
specified in Attachment C based on a field-specific assessment of the
potential for pollutant transport to surface water and groundwater, and
shall be submitted to the Executive Officer. The Nutrient Management
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Plan shall be updated as specified in the Technical Standards for Nutrient
Management in Attachment C or if the Executive Officer requests that
.additional information be included. Groundwater monitoring will be used
to determine if implementation of the Nutrient Management Plan is
protective of groundwater quality.

d. Proposed Interim Facility Modifications: A Discharger whose
Preliminary Dairy Facility Assessment (see Required Reports and Notices
J.1.a above) shows that the Whole Farm Nitrogen Balance® is greater than
1.65 and/or that the existing retention pond(s) total storage capacity is less
than the total storage capacity required shall submit Proposed Interim
Facility Modifications as Necessary to Balance Nitrogen and/or Proposed
Interim Facility Modifications as Necessary to Improve Storage Capacity,
respectively. Such Dischargers shall also submit Documentation of
Interim Facility Modifications Completion as Necessary for Storage
Capacity and to Balance N.

e. Salinity Report: The Discharger shall submit a report that identifies
sources of salt in waste generated at the dairy, evaluates measures that
can be taken to minimize salt in the dairy waste, and certifies that they will
implement the approved measures identified to minimize salt in the dairy
waste. If a third party (for example, the California Dairy Quality Assurance
Program) produces an industry-wide report that is acceptable to the
Executive Officer, the Discharger may refer to that report rather than
generating his own report, but must certify that the appropriate measures
will be implemented to reduce salt in his dairy waste.

2. Reporting Provisions:

a. All ROWDs, applications, annual reports, or information submitted to the
Central Valley Water Board shall be signed and certified in accordance
with C. 7 and C.8 of the Standard Provisions.

b. The Discharger shall submit all reports as specified in the attached
Monitoring and Reporting Program R5-2013-0122.

¢. Any Discharger authorized to discharge waste under this Order shall
fumish, within a reasonable time, any information the Central Valiey Water
Board may request, to determine whether cause exists for modifying,
revoking, and reissuing, or terminating their authorization for coverage
under this Order. The Discharger shall, upon request, also furnish to the

® The Whole Farm Nitrogen Balance is to be determined as the ratio of (total nitrogen in storage — total nitrogen
exported + nitrogen imported + irrigation nitrogen + atmospheric nitrogen)/(total nitrogen removed by crops) as
reported in the Preliminary Dairy Facility Assessment in the Existing Conditions Report (Attachment A).
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L.

Central Valley Water Board copies of records required to be kept by this
Order.

d. All reports prepared and submitted to the Executive Officer in accordance
with the terms of this Order shall be available for public inspection at the
offices of the Central Valley Water Board. '

RECORD-KEEPING REQUIREMENTS

1.

. The Discharger shall create, maintain for five years, and make available to

the Central Valley Water Board upon request by the Executive Officer any
reports or records required by this Order including those required under
Monitoring and Reporting Program R5-2013-0122.

SCHEDULE OF TASKS

1.

Dischargers are required to develop and implement a Waste Management
Plan and Nutrient Management Plan, submit an Existing Conditions Report, a
Salinity Report, a Proposed Interim Facility Modifications, a Preliminary
Infrastructure Needs Checklist, and Annual Reports according to the schedule
shown in Table 1. All elements of the Waste Management Plan shall be ,
submitted to the Executive Officer by the deadlines specified in Table 1 and
signed and certified by the Discharger as required in Required Reports and
Notices J.2.a above and the additional professional specified in Table 1.

Dischargers must submit a statement of completion to the Executive Officer
for each of the elements of the Nutrient Management Plan by the deadlines
specified in Table 1. All statements must be signed and certified by the
Discharger as required in Required Reports and Notices J.2.a above and the
additional professional specified in Table 1. ‘

If changes are made to the required submittals through Central Valley Water
Board or Executive Officer review, those changes shall be implemented.

Any Discharger may be requested to complete the Nutrient Management Plan
and/or Waste Management Plan prior to the due date identified in Table 1 if
the Executive Officer has determined the facility presents a significant risk to
groundwater or surface water. ‘ '

Time Schedule for Compliance

'Dischargers conducting an Individual Monitoring Program shall submit a summary
report within six (6) years of initiating sampling activities. The summary report
must include identification of management practices that need to be implemented
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to achieve compliance with applicable water quality objectives, including the
groundwater limitations of the Order. Required Annual Reports presented after the
submittal of the summary report, must include a discussion on implementation of
changes in management practices and/or activities that are being taken and an
evaluation of progress in complying with the Groundwater Limitations F.1. of the
Order. Implementation of the identified management practices must be as soon as
practicable, supported with appropriate technical or economic justification and in
no case may time schedules extend beyond 10 years from the date that the
summary report is approved by the Executive Officer.

For Dischargers participating in a representative monitoring program that is
required to submit a Summary Representative Monitoring Report (SRMR) (See
Monitoring and Reporting Program R5-2013-0122, Provision 111.10), the following
time schedule shall apply to allow Dischargers sufficient time to implement
identified management practices to achieve compliance with Groundwater
Limitations described in Section F.1. of this Order. The Central Valley Water
Board may modify these schedules based on evidence that meeting the
compliance date is technically or economically infeasible, or when evidence shows
that compliance by an earlier date is feasible. Any applicable time schedules for
compliance established in the Basin Plans supersede the schedules given below
(e.g., time schedules for compliance with salinity standards that may be
established in future Basin Plan amendments through the CV-SALTS process).

a. The SRMR must be submitted no later than six (6) years following submittal
of the first Annual Representative Monitoring Report (ARMR) (e.g., the
CVDRMP submitted its first ARMR on April 1, 2013, thus the CVDRMP'’s
SRMR must be submitted by April 1, 2019).

b. The SRMR must identify management practices that are protective of

' groundwater quality for the range of conditions found at facilities participating
in the representative monitoring program, and must identify in the SRMR time
schedules that are as short as practicable for implementation of the identified
management practices. Within 18 months of submittal of the SRMR and no
later than July 1, 2020, all member dairies of the RMP for which the SRMR
was submitted must submit a letter of intent to comply with applicable
management practices identified in the SRMR. Time schedules in the SRMR
for implementation of the identified management practices must be as soon
as practicable, supported with appropriate technical or economic justification
and in no case may time schedules beyond 10 years from the date that the
SRMR is approved by the Executive Officer.

If, in the opinion of the Executive Officer, the Discharger fails to comply with the
provisions of this Order, the Executive Officer may refer this matter to the Attorney
General for judicial enforcement, may issue a complaint for administrative civil liability,
or may take other enforcement actions. Failure to comply with this Order may result in
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the assessment of Administrative Civil Liability of up to $10,000 per violation, per day,
depending on the violation, pursuant to the Water Code, including sections 13268,
13350 and 13385. The Central Valley Water Board reserves its right to take any
enforcement actions authorized by law.

Any person aggrieved by this action of the Central Valley Water Board may petition the
State Water Board to review the action in accordance with Water Code section 13320
and California Code of Regulations, title 23, sections 2050 and following. The State .
Water Board must receive the petition by 5:00 p.m., 30 days after the date of this Order,
except that if the thirtieth day following the date of this Order falls on a Saturday,
Sunday, or state holiday, the petition must be received by the State Water Board by
5:00 p.m. on the next business day. Copies of the law and regulations applicable to
filing petitions may be found on the Internet at; -
http://www.waterboards.ca.gov/public notices/petitions/water quality
or will be provided upon request.

|, PAMELA C. CREEDON, Executive Officer, do hereby certify that the foregoingisa .
full, true, and correct copy of an Order adopted by the California Regional Water Quality
Control Board, Central Valley Region, on 3 October 2013.

Original signed by
PAMELA C. CREEDON, Executive Officer
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Table 1. Schedule for Submittal of Existing Conditions Report, Waste Management Plan, Nutrient I
Salinity Report, Preliminary Infrastructure Needs Checklist, and Annual Reports

Due Date

Submittal Due

'Contents of Submittal

31 December 2007

Existing Conditions Report
(Attachment A}

Preliminary Dairy Facility Assessment, mapé,
elc.

Per Monitoring and Reporting Program
No.R5-2013-0122, including Annual Dairy

.F4, 1.F.5
Item V

1 July 2008 Annual Report Facility Assessment with proposed interim
facility modifications considered to be
implemented.

Statement of Completion of the Following
Items in Attachment C (Nutrient Management
Plan):*
ltems LA1,1.B, 1.C, |.D Land Apglication Area Information.
1 July 2008 ltem 11 Sampling and Analysis Plan.
ltern [V Setbacks, Buffers, and Other Alternatives to
Protect Surface Water.
ltem VI Record-Keeping Requirements.
The following items in Attachment B (Waste
Management Plan):
1 July 2008 ltems LA, ., 1.C, 1D, L.E, LF.1a, I.F.2a, L.E.3, | Facility Description.

Operation and Maintenance Plan.
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Table 1. Schedule for Submittal of Existing Conditions Report, Waste Management Plan, Nutrient N
Salinity Report, Preliminary Infrastructure Needs Checklist, and Annual Reports

Due Date

" Submittal Due

Contents of Submittal

1 July 2008

Identification of Backflow Problems

Identify backflow problems with proposed
remediation and schedule.

Proposed Interim Facility Modifications as
Necessary to Improve Storage Capacity

Proposed interim facility modifications (e.g.,
recycllng flush water, d|vert|ng roof runoff,
resizing nozzles, removing pond solids, etc)
that can be completed within the next 12
months to decrease storage capacity needs or
increase existing storage capacity, with
schedule to implement proposed mod|f|cat|ons
within 12 months.

Proposed Interim Facility Modifications as
Necessary to Balance Nitrogen

Proposed interim facility modifications (e.g.,
acquiring more cropland, exporting more
wastes, reducing herd size, etc.) that can be
completed within 12 months to balance the
nitrogen generated and imported with the
nitrogen removed by crops and exported, with
schedule to implement proposed modifications
within 12 months.

31 December 2008

Statement of Completion of Item V of
Attachment C (Nutrient Management Plan)*

Field Risk Assessment — Evaluate the
effectiveness of management practices to
control waste discharges from land application
areas.

Preliminary Infrastructure Needs Checklist

Identification of infrastructure changes needed
to properly manage wastes (e.g., piping,
pumps, meters, etc.).




Reissued Waste Discharge Requirements General Order No. R5-2013-0122
Existing Milk Cow Dairies

Table'1. “Schedule for Submittal of Existing Conditions Report, Waste Management Plan,' Nutrient I
Salinity Report, Preliminary Infrastructure Needs Checklist, and Annual Reports

Due Date Submittal Due Contents of Submittal
Per Monitoring and Reporting Program
No. R5-2013-0122 including Annual Dairy
1 July 2009 Annual Report Facility Assessment with modifications
implemented to date.
Documentation of Interim Facility Document all interim modifications completed
1 .July 2009 Modifications Completion for Storage and identify those that were proposed but not
: Capacity and to Balance Nitrogen completed. :
Nutrient Management Plan Retrofitting needed to improve nitrogen
Retrofitting Plan with Schedule b;ala;nce (may include piping, meters, pumps,
: efc.).
Statement of Completion of the Following
1 July 2009 ltems in Attachment C (I\iLlJtnent Management
Flan)*:
ltem |.A.2 Land Application Area Information
ltem Il Nutrient Budget
Retrofitting needed to improve storage
Waste Management Plan . . :
(with Retrofitting Plan/Schedule) Including the Cfgjfggé;";‘;gap_“r’rf:"t!ﬁgiu%;des'gn of
Following Items in Attachment B (Waste | P r Y1
1 July 2009 Management Plan): design/construction of new pond, berms for

ltems LF.1.b, |F.2.b

- flood protection, grading for drainage, etc.

Facility Description




Reissued Waste Discharge Requirements General Order No. R5-2013-0122
Existing Milk Cow Dairies

Table 1. Schedule for Submittal of Existing Conditions Report, Waste Management Pian, Nutrient
Salinity Report, Preliminary Infrastructure Needs Checklist, and Annual Reports

Due Date Submittal Due Contents of Submittal
Item I Storage Capacity
1 July 2009
: ltem I Flood Protection
Item 1V Production Area Design/Construction
ltem VI Documentation there are no cross
connections.

Identification of salt scurces at dairy,
evaluation of measures to minimize salt in the

1 July 2009 Salinity Report “dairy waste, and commitment to implement
: measures identified to minimize salt in the
dairy waste.
Per Monitoring and Reporting Program
1 July 2010 Annual Report No. R6-2013-0122 including Annual Dairy

Facility Assessment with facility modifications
implemented to date.
Status on facility retrofitting completion as

1 Jul 2010 Status on facility retrofitting completed orin | proposed (1 July 2009) for the Nutrient
y . progress Management Plan and Waste Management
: Plan.

Per Monitoring and Reporting Program

No. R6-2013-0122 including Annual Dairy
1July 2011 : Annual Report Facility Assessment with facility modifications
implemented to date.




Reissued Waste Discharge Requirements General Order No. R5-2013-0122
Existing Milk Cow Dairies

Table 1. Schedule for Submittal of Existing Conditions Report, Waste Management Plan, Nutrient ©
Salinity Report, Preliminary Infrastructure Needs Checklist, and Annual Reports

Due Date Submittal Due Contents of Submittal

Certification of Facility Retrofitting Completion

For Nutrient Management Plan Certify completion of retrofitting proposed
(1 July 2009) to improve nitrogen balance.
1 July 2011 The Following Items in Attachment B (Waste
Management Plan):
ltem 11.C Certification of completicn of modifications‘
: made to meet storage capacity requirements.
ltem I1I.D Certification of completion of modifications

made to meet flood protection requirements.

1 July 2011 | ltem IV.C Certification of modifications made to meet
construction criteria for corrals, pens, animal
housing area, and manure and feed storage
areas.
- Per Monitoring and Reporting Program
No. R5-2013-0122 including Annual Dair
1 July 2012 Annual Report Facility Assessment with facility modific:a’?ions
implemented to date.
1 July 2012 Certification of Nutrient Management Plan | Certification that the Nutrient Management
‘ implementation | Plan has been completely implemented.

* The Discharger must certify in a staternent that these items have been completed and certified by the appropriate professional as S|

be maintained at the dairy, made available to Central Valley Water Board staff during their inspections of the dairy, and submitted to 1
requested by the Executive Officer.

** A trained professional could be a person certified by the American Backflow Prevention Association, an inspector for a state or loc:
has experience and/or training in backflow prevention, or a consultant with such experience and/or training,

*** A Califomia Registered Professional is not required to demonstrate the facility has adequate flood protection if the Discharger prot
map that shows the facility is outside of the relevant flood zone (see item Ili of Attachment B).



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
CENTRAL VALLEY REGION

MONITORING AND REPORTING PROGRAM ORDER NO. R5-201‘3-0122

GENERAL ORDER
FOR
EXISTING MILK COW DAIRIES

This Monitoring and Reporting Program (MRP) is issued pursuant to California Water
Code {CWC) Section 13267, The Discharger shall not implement any changes to this
MRP unless a revised MRP is issued by the California Regional Water Quality Control
Board, Central Valley Region (Central Valley Water Board) or the Executive Officer.

This MRP includes Monitoring, Record-Keeping, and Reporting requirements.
Monitoring requirements include monitoring of discharges of manure and/or process
wastewater, storm water, and tailwater from the production area and iand application
areas, and groundwater.

Monitoring requirements also include monitoring of nutrients applied to, and removed
from, land application areas in order for the Discharger to develop and implement a
Nutrient Management Plan that will minimize leaching of nutrients and salts to
groundwater and transport of these constituents to surface water.

.In addition, monitoring requirements include periodic visual inspections of the dairy to
ensure the dairy is being operated and maintained to ensure continued compliance with
the Order.

This MRP requires the Discharger to keep and maintain records for five years of the
monitoring activities for the production and land application areas and to prepare and
submit reports containing the results of specified monitoring as indicated below.

All monitoring must begin immediately. Note that some types of events require that a
report be submitted to the Central Valley Water Board within 24 hours (see section C).

Dischargers must follow sampling and analytical procedures approved by the Executive
Officer. Approved procedures will be posted on the Central Valley Water Board's web
site and copies may be obtained by contacting staff. A Discharger may submit
alternative procedures for consideration, but must receive written approval from the
Executive Officer before using them. If monitoring consistently shows no significant
variation of a constituent concentration or parameter, the Discharger may request the
MRP be revised to reduce monitoring frequency. The proposal must include adequate
technical justification for reduction in monitoring frequency.

The Discharger shall conduct monitoring, record-keeping, and reporting as specified
below.
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A. MONITORING REQUIREMENTS
' Visual Inspections

The Discharger shall conduct and reco'rd the inspections specified in Table 1
below and maintain records of the results on-site for a period of five years.

Table 1. INSPECTIONS

Production Area

Weekly during the wet season (1 October to 30 April) and monthly between 1 May and 30 September:
Inspect all waste storage areas and note any conditions or changes that could result in discharges to
surface water and/or from property under control of the Discharger.

Note whether freeboard within each liquid storage structure is less than, equal to, or greater than the
minimum required (two feet for above ground ponds and one foot for below ground ponds).
During and after each significant storm event':

Visual inspections of storm water containment structures for discharge, freeboard, berm integrity,
cracking, slumping, erosion, excess vegetation, animal burrows, and seepage.

Monthly on the 1% day of each month: _
Photograph each pond showing the height of wastewater relative to the depth marker and the current
freeboard on that date. All photos shall be dated and maintained as part of the discharger's record.

Land Application Areas

Prior to each wastewater application:

Inspect the land application area and note the condition of land application berms including rodent
holes, piping, and bank erosion. Verify that any field valves are correctly set to preclude off-property or
accidental discharges of wastewater.

Daily when process wastewater is being gpplied:

Inspect the land application area and note the condition of land application berms including rodent
holes, piping, and bank erosion; the presence (or lack) of field saturation, ponding, erosion, runoff
{including tailwater discharges from the end of fields, pipes, or other conveyances), and nuisance
conditions; and the conditions of any vegetated buffers or alternative conservation practices.

! A significant stomn event is defined as a storm event that results in continuous runaff of storm water for a minimum of one hour,
or intermittent runoff for a minimum of three hours in a 12-hour periad. .

Nutrient Monitoring

The Discharger shall monitor process wastewater, manure, and plant tissue
produced at the facility, soil in each land application area, and irrigation water used
on each land application area for the constituents and at the frequency as
specified in Table 2 below. This information is for use in conducting nutrient
management on the individual land application areas and at the facility on the
whole. It must be used to develop and implement the Nutrient Management Plan.
The Discharger is encouraged to collect and use additional data, as necessary, to
refine nutrient management. - '
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Table 2. NUTRIENT MONITORING
Process Wastewater :
Each apblication:;
Record the volume (gallons or acre-inches) and date of process wastewater application to each land
application area.

Quarterly during one application event:

Field measurement of electrical conductivity.

Laboratory analyses for nitrate-nitrogen (only when retention pond is aerated), un-ionized ammonia-
nitrogen, total Kjeldahl nitrogen, total phosphorus, total potassium, and total dissolved solids.

Once every two vears (bjennially):
Laboratory analyses for general minerals {calcium, magnesium, sodium, bicarbonate, carbonate,
sulfate, and chlaride).

Annually

Laboratory analyses of liguid process wastewater, prior to blending with irrigation water, for pH, total
dissolved solids, electrical conductivity, nitrate-nitrogen, ammonium-nitrogen, total Kjeldahl nitrogen,
total phosphorus, and total potassium. : : .

Manure .

Once every two vears (bignnially): :

Laboratory analyses for general minerals (calcium, magnesium, sodium, sulfur, chloride} and fixed
solids (ash).

Laboratory analyses for total nitrogen, total phosphorus, total potassium, and percent moisture.

Each application to each land application area;
Record the percent moisture and total weight {tons) applied.

Each offsite export of manure:
Record the percent moisture and total weight (tons) exported.

Laboratory analyses for percent moisture.

Annually: :
Record the total dry weight (tons) of manure applied annually to each land application area and the
total dry weight (tons) of manure exported offsite.

Plant Tissue

At harvest: .

Record the percent moisture and total weight (tons) of harvested material removed from each land
application area.

Laboratory analyses for total nitrogen, total phosphorus, total potassium (expressed on a dry weight
basis), fixed solids (ash), and percent moisture.

The following test is only required if the Discharger wants to add fertilizer in excess of 1.4 times the
nitrogen expected to be removed by the harvested portion of the crop (see Attachment C of Order No.
R5-2013-0122 for details): Mid-season. if necessary to assess the need for additional nitrogen fertilizer
during the growing season. : '

Laboratory analyses for total nitrogen, expressed on a dry weight basis.
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Table 2. NUTRIENT MONITORING

Soil .

Once every 5 vears from each land application area (may be distributed over a 5-year period by
sampling 20% of the tand application areas annually):

Laboratory analyses for soluble phosphorus

| The following soil tests are recommended but not required:

Spring pre-plant for each crop:
Laboratory analyses for:

0 to 1 foot depth: Nitrate-nitrogen and organic matter
1 to 2 feet depth: Nitrate-nitrogen.

Fall pre-plant for each crop: :

Laboratory analyses at depths below ground surface of:
Oto 1 foot: Electrical conductivity, nitrate-nitrogen, soluble phosphorus, potassium and organic
matter.
110 2 feet; Nitrate-nitrogen.

Irrigation Water' _
Each irrigation event for each land apphcatlon ares:

Record volume (gallons or acre-inches)” and source (well or canal) of irrigation water applied and dates
applied.

One irrigation event during each irrigation season during actual irrigation events:
For each irrigation water source {well and canal):
Electrical conductivity, total dissolved solids, and total mtrogen
Data collected to satisfy the groundwater monitoring requirements (below) can be used to satisfy this
requirement.

"“The Discharger shail monitor irrigation water (from each water well source and canal) that is used cn all land application areas.
Imtlal volume measurements may be the total volume for all land application areas.
¥ In lisu of samplmg the irrigaticn water, the Discharger may provide equivalent data from the Iocal irrigation district,

Monitoring of Surface Runoff

The Discharger shall monitor any discharges of manure and/or process
wastewater, storm water, and tailwater from the production area and land
application area for the constituents and at the frequencies specified in Table 3
below.

Table 3. DISCHARGE MONITORING

Discharges (Including Off-Property Discharges} of Manure or Process Wastewater, from the
Production Area or Land Application Area

Daily during each discharge:
Record date, time, approximate volume (gallons) or weight (tons), duration, location, source, and
ultimate destination of the discharge_.

Field measurements of the discharge for electrical conductivity, temperature, and pH.
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Table 3. DISCHARGE MONITORING

Laboratory analyses of the discharge for nitrate-nitrogen, total ammonia-nitrogen, un-ionized arhmonia~
nitrogen, total Kjeldahl nitrogen, total phosphorus, potassium, total dissolved solids, BODs', total
suspended solids, and total and fecal coliform.

Daily during each discharge fo surface water:
For surface water upstream® and downstream® of the discharge:
Field measurements for electrical conductivity, temperature, dissolved oxygen, and pH.

Laboratory analyses for nitrate-nitrogen, total ammonia-nitrogen, un-ionized ammonia-nitrogen, total

Kjeldahl nitrogen, total phosphorus, potassium, total dissolved solids, total suspended solids, and total
and fecal coliform.

Storm Water Discharges to Surface Water from the Production Area”

Daily during each discharge to surface water:

Record date, time, approximate volume, duration, location, source, and ultimate destination of the
discharge. ' :

For (1) the discharge and surface water (2) upstream and (3) downstream of the discharge:
Field measurements of electrical conductivity, dissolved oxygen, temperature, pH, total
ammonia-nitrogen, and unionized ammonia-nitrogen.

Laboratory analyses for nitrate-nitrogen, turbidity, total phosphorus, and total and fecal
coliform.

Storm Water Discharges to Surface Water from Each Land Application Area’ _
First storm event of the wet season® and during the peak storm season (typically February)® each year
fromBone third of the land application areas’ with the land application areas sampled rotated each
gar .
Record date, time, approximate volume, duration, location, and ultimate destination of the discharge.

Field rheasurer_nents of the discharge for electrical conductivity, temperature, pH, total ammonia-
nitrogen, and un-ionized ammonia-nitrogen.

Laboratory a'nalyses of the discharge for nitrate-nitrogen, total phosphorus, turbidity, and total and fecal
coliform.

Tailwater Discharges to Surface Water from Land Application Areas’ :
Each.discharge from each land application area where irrigation has occurred less than 60 days after
application of manure and/or process wastewater: '
Record date, time, approximate volume (gallons), duration, location, and ultimate destination of the
discharge.

Field measurements of disch'arge for electrical conductivity, temperature, pH, total ammonia-nitrogen,
and un-ionized ammonia-nitrogen.

First discharge of the year from any land application area where irrigation has occurred less than 60

days after application of manure and/or process wastewater:

Laboratory analyses for nitrate-nitrogen, total thsphorus, and total and fecal coliform.

! Five-day biochemical oxygen demand.

% Upstream samples shall be taken just far enough upstream so as not to be influenced by the discharge.

¥ Downstream samples shall be taken just far enough downstream where the discharge is blended with the receiving
water but not influenced by dilution flows or other discharges.
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* Sample locations must be chosen such that the samples are representative of the quality and quanilty of storm water
discharged.

® This sample shall be taken from the first storm event of the season that produces significant storm water discharge such
as would sccur during continuous storm water runoff far a minimum of ene hour, or intermittent storm water runof for a
minimum of three hours in a 12-hour pericd.

This sample shall be taken during a storm event that produces significant storm water discharge and that is preceded by

at least three days of dry weather. The sample shall be taken during the first hour of the discharge.

7 One land application area shall be sampled for Dischargers that have one to three land application areas, two land
application areas shall be sampled for Dischargers that have four to six land application areas, etc.

® The Discharger may propase in the annual storm water report to reduce the constituents andfor sampling frequency of

storm water discharges to surface water frem any land application area based ¢n the previous year's data (see Storm
Water Repotting section below). .
Tailwater samples shall be collected at the point of discharge to surface water.

1. If conditions are not safe for sampling, the Discharger must provide
documentation of why samples could not be collected and analyzed. For
example, the Discharger may be unable to collect samples during dangerous
weather conditions (such as local flooding, high winds, tornados, electrical
storms, etc.). However, once the dangerous conditions have passed, the
Discharger shall collect a sample of the discharge or, if the discharge has
ceased, from the waste management unit from which the discharge occurred.

2. Discharge and surface water sample analyses shall be conducted by a
laboratory certified for such analyses by the California Department of Health
Services. These laboratory analyses shall be conducted in accordance with
the Title 40 Code of Federal Regulations Part 136 (Guidelines Establishing
Test Procedures for the Analysis of Poliutants) or other test methods
approved by the Executive Officer.

3. All discharges shall be reported as specified in the Reporting Requirements
(Priority Reporting of Significant Events and Annual Reporting) below, as
appropriate.

4. The rationale for all discharge sampling locations shall be included in the
‘Annual Report (in the Storm Water Report for storm water discharges from
land application areas).

9. Parties interested in coordinating or combining surface water monitoring -
conducted by an individual dairy or group of dairies with monitoring
conducted pursuant to the Conditional Waiver of Waste Discharge
Requirements for Discharges from Irrigated Lands (Order No. R5-2006-0053
for Coalition Group or Order No. R5-2006-0054 for Individual Discharger, or
updates thereto) may propose an alternative monitoring program for the
Executive Officer's consideration. The alternative program shall not begin
until the Discharger receives written approval from the Executive Officer.

Groundwater Monitoring

The Discharger shall sample each domestic and agricultural supply well and
subsurface (tile) drainage systems present in the production and/or land
application areas to characterize existing groundwater quality. This monitoring
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shall be conducted at the frequency and for the parameters specified in Table 4
below. The frequency of monitoring the domestic and agricultural supply wells for
ammonium nitrogen and total dissolved solids may be reduced to every five years
after two years of data are provided to the Executive Officer.

Table 4. GROUNDWATER MONITORING
Domeslic and Agricultural Supply Wells
Annually:
Field measurements of electrical conductivity and ammonium nitrogen”.

Laboratory analyses of nitrate-nitrogen.

Every five vears (may be distributed over a 5-vear period by sampling 20% of the wells
annually}:

Laboratory analyses for general minerals (calcium, magnesium, sodium, bicarbonate,

carbonate, sulfate, chloride, and total dissolved solids).

Subsurface (Tile} Drainage System

Annually:
Field measurements of electrical conductivity and ammonium nitrogen’.

Laboratory analyses of nitrate-nitrogen, total phosphorus, and total dissolved solids.

" If field measurement indicates the presence of ammanium nitrogen, the discharger shall collect a sample for
laboratory analysis of ammonium nitregen.

1. Groundwater samples from domestic wells shall be collected from the tap
nearest to the pressure tank (and before the pressure tank if possible) after
water has been pumped from this tap for 10 to 20 minutes. If the sample
cannot be collected prior to a pressure tank, the well must be purged at least
twice the volume of the pressure tank. Groundwater samples from
agricultural supply wells shall be collected after the pump has run for a
minimum of 30 minutes or after at least three well volumes have been purged
from the well. Samples from subsurface (tile) drains shall be collected at the
discharge point into a canal or drain.

2. Additional groundwater monitoring requirements are specified in Attachment
A to this Order.

General Monitoring Requirements

1. The Discharger shall comply with the additional groundwater monitoring
requirements specified in Attachment A to this Order either through individual
groundwater monitoring or by participation in a Representative Monitoring
Program as laid out in Attachment.

2. The Discharger shall comply with all the “Requirements Specifically for
Monitoring Programs and Monitoring Reports” as specified in the Standard
Provisions and Reporting Requirements.
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3.

Approved sampling procedures are listed on the Central Valley Water Board’s
web site at
http://www.waterboards.ca.gov/centralvalley/available_documents/index.htm!
#confined. When special procedures appear to be necessary at an individual
dairy, the Discharger may request approval of alternative sampling
procedures for nutrient management. The Executive Officer will review such
requests and if adequate justification is provided, may approve the requested
alternative sampling procedures.

‘The Discharger shall use clean sample containers and sample handling,

storage, and preservation methods that are accepted or recommended by the
selected analytical laboratory or, as appropriate, in accordance with approved
United States Environmental Protection Agency analytical methods.

All samples collected shall be representative of the volume and nature of the
material being sampled. :

All sample containers shall be labeled and records maintained to show the

. time and date of collection as well as the person collecting the sample and

the sample location.

All samples collected for laboratory analyses shall be preserved and
submitted to the laboratory within the required holding time appropriate for the
analytical method used and the constituents analyzed.

All samples submitted to a laboratory for analyses shall be identified in a
properly completed and signed Chain of Custody form.

Field test instruments used for temperature, pH, electrical conductivity,
ammonia nitrogen, un-ionized ammonia nitrogen, and dissolved oxygen may
be used provided: '

a. The operator is trained in the proper use and maintenance of the
instruments;

b. Thé instruments are field calibrated prior to each monitoring event; and

c. Instruments are serviced and/or calibrated by the manufacturer at the
recommended frequency.

B. RECORD-KEEPING REQUIREMENTS

| Dischargers shall maintain on-site for a period of five yeérs from the date they are
created all information as follows (Owners must maintain their own copies of this
information):
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1.

All information necessary to document implementation and management of
the Nutrient Management Plan, including the information described in Items 2
through 6 below;

All records for the production area including:

a.

Records documenting the inspections required under the Monitoring
Requirements above;

Records documenting any corrective actions taken to correct
deficiencies noted as a result of the inspections required in the
Monitoring Requirements above. Deficiencies not corrected in 30 days
must be accompanied by an explanation of the factors preventing
immediate correction:;

Records of the date, time, and estimated volume of any overflow or
bypass of the wastewater storage or conveyance structures:

Records of mortali.ty management and practices;

Steps and dates when action is taken to correct unauthorized releases
as reported in accordance with Priority Reporting of Significant Events
below; and

Records of monitoring activities and laboratory analyses conducted as
required in Standard Provisions and Reporting Requirements D.5.

All records for the land application area including:

a.

b.

Expected and actual crop vyields;

Identification of crop, acreage, and dates of planting and harvest for
each field;

Dates, locations, and approximate weight and moisture content of
manure applied to each field;

Dates, locations, and volume of process wastewater applied to each
field, -

Whether precipitation occurred, or standing water was present, at the
time of manure and process wastewater applications and for 24 hours
prior to and following applications;

Dates, locations, and test methods for soil, manure, process wastewater,
irrigation water, and plant tissue sampling;
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g. Results from manure, process wastewater, irrigation water, soil, plant
tissue, discharge (including tailwater), and storm water sampling;

h.  Explanation for the basis for determining manure or process wastewater
application rates, as provided in the Technical Standards for Nutrient
Management established by the Order (Attachment C of Order No.
R5-2013-0122); '

Calculations showing the total nitrogen-, total phosphorus, and potassium
to be applied to each field, including sources other than manure or
process wastewater (Nutrient Budget);

j. Total amount of nitrogen, phosphorus, and potassium actually applied to
each field, including documentation of calculations for the total amount
applied (Nutrient Application Calculations);

k. The method(s) used to apply manure and/or process wastewater;

l. Records documenting any corrective actions taken to correct
deficiencies noted as a result of the inspections required in the
Monitoring Requirements above. Deficiencies not corrected in 30 days
must be accompanied by an explanation of the factors preventing
immediate correction; and

m. Records of monitoring activities and laboratory analyses conducted as
required in Standard Provisions and Reporting Requirements D.5.

4. A copy of the Dischafger’s site-specific Nutrient Management Plan;

9. Tracking Manifest forms (Attachment D of Order No. R5-2013-0122) for off-
site exports of manure or process wastewater which includes information on
the manure hauler, destination of the manure, dates hauled, amount hauled,
and certification; and

6. All analyses of manure, process wastewater, irrigation water, soil, plant
tissue, discharges (including tailwater discharges), surface water, storm
water, subsurface (tile) drainage, and groundwater.

C. REPORTING REQUIREMENTS

Priority Reporting of Significant Events
(Prompt Action Required)

The Discharger shall report any noncompliance that endangers human health or
the environment or any noncompliance with Prohibitions A.1 through A.5 and A.8
through A.12 in the Order, within 24 hours of becoming aware of its occurrence.
The incident shall be reported to the Central Valley Water Board office, local
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environmental health department, and to the California Emergency Management
Agency (CalEMA). During non-business hours, the Discharger shall leave a
message on the Central Valley Water Board's voice mail. The message shall
include the time, date, place, and nature of the noncompliance, the name and
number of the reporting person, and shall be recorded in writing by the Discharger.
CalEMA is operational 24 hours a day. A written report shall be submitted to the
Central Valley Water Board office within two weeks of the Discharger becoming
aware of the incident. The report shall contain a description of the noncompliance,
its causes, duration, and the actual or anticipated time for achieving compliance.
The report shall include complete details of the steps that the Discharger has taken
or intends to take, in order to prevent recurrence. All intentional or accidental spills
shall be reported as required by this provision. The written submission shall
contain;

1. The approximate date, time, and location of the noncompliance including a
description of the ultimate destination of any unauthorized discharge and the
flow path of such discharge to a receiving water body;

2. Adescription of the noncompliance and its cause;

3. The flow rate, volume, and duration of any discharge involved in the
noncompliance;

4. The amount of precipitation (in inches) the day of any discharge and for each -
of the seven days preceding the discharge;

5. Adescription (location; date and time collected; field measurements of pH,
temperature, dissolved oxygen and electrical conductivity; sample
identification; date submitted to laboratory; analyses requested) of
noncompliance discharge samples and/or surface water samples taken to
comply with the Monitoring Requirements above for Discharges (Including
Off-Property Discharges) of Manure or Process Wastewater or Other Dairy
Waste from the Production Area or Land Application Area and Storm Water
Discharges to Surface Water from the Production Area:

6. The period of noncompliance, including dates and times, and if the
noncompliance has not been corrected, the anticipated time it is expected to
continue; '

7. Atime schedule and a plan to implement corrective actions necessary to
prevent the recurrence of such noncompliance; and

8.  The laboratory analyses of the noncompliance discharge sample and/or
upstream and downstream surface water samples shall be submitted to the
Central Valley Water Board office within 45 days of the discharge.
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Annual Reporting

An annual monitoring report is due by 1 July of each year. It will consist of a
General Section, Groundwater Reporting Section, and a Storm Water Reporting
Section, as described below.

General Section

The General section of the annual report shall be completed on an annual report
form provided by the Executive Officer (available on the Central Valley Water
Board website at
http:/iwww.waterboards.ca.gov/centralvalley/available_documents/index. html#conﬂ
ned) and shall include all the information as specified below. This section of the
annual report shall cover information on crops harvested during the previous
calendar year, whether or not the crop was planted prior to this penod

1. Identification of the beginning and end dates of the annual reporting period:

2. Maximum and average nleber and type of animals, whether in open
confinement or housed under roof during the reporting period;

3. Estimated amount of total manure (tons) and process wastewater (gallons or
acre-inches) generated by the facility during the annual reporting period: a
calculation of the total nitrogen, total phosphorus, total potassium, and total
salt content measured as fixed solids of the SOlld waste; and total dlssolved
solids of the liquid waste;

4.  Estimated amount of total manure (tons) and process wastewater (gallons or
acre-inches) applied to each land application area during the annual reporting
period and a calculation of the total nitrogen, total phosphorus, total
potassium, and total salt content measured as fixed solids (ash) of the solid
waste and total dissolved solids of the liquid waste;

5. Quantify the ratio of total nitrogen applied to land application areas and total
nitrogen removed by crop harvest (nitrogen uptake).

6. Estimated amount of total manure (tons) and process wastewater (gallons or
acre-inches) transferred to other persons by the facility during the annual
. reporting period; a calculation of the total nitrogen, total phosphorus, total
potassium, and total salt content measured as fixed solids of the solid waste:
and total dissolved solids of the liquid waste;

7. Total number of acres and the Assessor Parcel Numbers for all land
application areas that were not used for application of manure or process
wastewater during the reporting period;
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8.

10.

11.

12.

13.

14.

15.

16.

Total number of acres and the Assessor Parcel Numbers of properties that
were used for land application of manure and process wastewater during the
annual reporting period;

Summary of all manure and process wastewater discharges from the
production area to surface water or to land areas (land application areas or
otherwise) when not in accordance with the facility’s Nutrient Management
Plan that occurred during the annual reporting period, including date, time,
location, and approximate volume; a map showing discharge and sample
locations; rationale for sample locations; and method of measuring discharge
flows;

Summary of ali storm water discharges from the production area to surface
water during the annual reporting period, including the date, time,
approximate volume, duration, and location; a map showing the discharge
and sample locations; rationale for sample locations; and method of
measuring discharge flows;

Summary of all discharges from the land application area to surface water
that have occurred during the annual reporting peried, including the date,
time, approximate volume, location, and source of discharge (i.e., tailwater,
process wastewater, or blended process wastewater); a map showing the
discharge and sample locations; rationale for sample locations; and method
of measuring discharge flows;

A statement indicating if the Nutrient Management Plan has been updated
and whether the current version of the facility’s Nutrient Management Plan
was developed or approved by a certified nutrient management specialist as
specified in Attachment C of Order No. R5-2013-0122;

Copies of all manure/process wastewater tracking manifests for the reporting
period; ‘

A statement indicating if there were any changes to third party agreements to
receive manure or process wastewater. If there were any changes, submit
copies of all new or revised written agreements with each third party that
receives solid manure or process wastewater from the Discharger for its own
use;

Copies of laboratory analyses of all discharges (manure, process wastewater
or tailwater), surface water (upstream and downstream of a discharge), and
storm water, including Chain of Custody forms and laboratory quality
assurance/quality control (QA/QC) results;

Tabulated analytical data for samples of manure, process wastewater,
irrigation water, soil, and plant tissue. The data shall be tabulated to clearly
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show sample dates, constituents analyzed, constituent concentrations, and
detection limits;

17. Results of the Record-Keeping Requirements for the production and land
application areas specified in Record-Keeping Requirements B.2.b, B.2.c,
B.3.a, B.3.b, B.3.c, B.3.d, B.3.e, B.3,j, and B.3.| above.

Groundwater Reporting Section
Groundwater monitoring results shall be included with the annual reports;

1. Dischargers that monitor supply wells and subsurface (tile) drainage systems
only shall submit information on the location of sample collection and all field
and laboratory data, including all laboratory analyses (including Chain of
Custody forms and Iaboratory QA/QC results).

2. Dischargers that have monitoring well systems shall include all laboratory
analyses (including Chain of Custody forms and laboratory QA/QC results)
and tabular and graphical summaries of the monitoring data. Data shall be
tabulated to clearly show the sample dates, constituents analyzed,
constituent concentrations, detection limits, depth to groundwater, and
groundwater elevations. Graphical summaries of groundwater gradients and
flow directions shall also be included. Each groundwater monitoring report
shall include a summary data table of all historical and current groundwater
elevations and analytical results. The groundwater monitoring reports shall
be certified by a California registered professional as specified in General
Reporting Requirements C.9 of the Standard Provisions and Reporting
Requirements of Order No. R5-2013-0122.

Storm Water Reporting Section

Storm water monitering results will be included in the annual report. 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 QA/QC 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. The annual report must also include documentation if no
significant discharge of storm water occurred from the land application area(s) or if
it was not possible to collect any of the required samples or perform visual
observations due to adverse climatic conditions.

If the storm water monitoring for any land application area indicates pollutants
have not been detected in storm water samples, the Discharger may propose to
the Executive Officer to reduce the constituents and/or sampling frequency for that
area.
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General Reporting Requirements

1. The results of any monitoring conducted more frequently than required at the
locations specified herein shall be reported to the Central Valley Water Board.

2. Laboratory analyses for manure, process wastewater, and soil shall be
submitted to the Central Valley Water Board upon request by the Executive
Officer.

3. Each report shall be signed by the Discharger or a duly authorized
representative as specified in the General Reporting Requirements C.7 of the
Standard Provisions and Reporting Requirements of Order No. R5-2013-0122
and shall contain the following statement:

‘I certify under penalty of law that | have personally examined and am famifiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsrble for

. obtaining the information, | believe that the information s true, accurate, and
complete. | am aware that there are significant penalties for submitting false
information, mcludrng the possibility of fine and imprisonment.”

4. For facilities in Fresno, Kern, Kings, Madera, Mariposa, and Tulare counties,
submit reports to:

California Regional Water Quality Control Board
Central Valley Region

1685 E Street

Fresno, CA 93706

Attention: Confined Animal Regulatory Unit

For facilities in Butte, Lassen, Modoc, Plumas, Tehama, and Shasta counties, submit
reports to:

California Regional Water Quality Control Board
Central Valley Region

415 Knollcrest Drive, Suite 100

Redding, CA 96002

Attention: Confined Animal Regulatory Unit

For facilities in all other counties, submit reports to:

California Regional Water Quality Control Board
Central Valley Region

11020 Sun Center Drive #200

Rancho Cordova, CA 95670

Attention: Confined Animal Regulatory Unit
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ORDERED BY:

PAMELA C. CREEDON, Executive Officer

Date
3 October 2013
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Groundwater Monitoring,
Monitoring Well Installation And Sampling Plan
And
Monitoring Well Installation Completion Report

_ For
Existing Milk Cow Dairies

I.  Groundwater Monitoring

The provisions of Attachment A are set out pursuant to the Executive Officer's authority
under California Water Code (CWC) Section 13267 to order Dischargers to implement
monitoring and reportlng programs. The purpose of groundwater monitoring required by
these provisions is to confirm that management practices being employed for the
wastewater retention system, land application areas, and animal confinement areas, are
protective of groundwater quality and comply with Groundwater Limitation F.1 of the
Waste Discharge Requirements General Order for New or Expanded Milk Cow Dairy
Facilities (Order).

As an alternative to installing monitoring wells on an individual basis as set out in Section
Il, Dischargers subject to Order No. R5-2013-0122 (Order) may participate in a
Representative Monitoring Program that meets the requirements set forth in Section Il
below. Dischargers choosing to participate in a Representative Monitoring Program must
notify the California Regional Water Quality Control Board, Central Valley Reglon
(Central Valley Water Board). Notification to the Central Valley Water Board' must
include identification of the Representative Monitoring Program that the Discharger -
intends to join. Dischargers choosing not to participate in a Representative Monitoring
Program or those failing to notify the Central Valley Water Board of their decision to
participate in a Representative Monitoring Program, will continue to be subject to the
groundwater monitoring requirements of the Order and Monitoring and Reporting
Program No. R5-2013-0122 (MRP). If necessary, the Executive Officer will prioritize
these groundwater monitoring requirements based on the factors in Table 5 below.

A Representative Monitoring Program is not a Discharger. New or expanded dairy
owners and operators are Dischargers and are responsible and liable for individual
compliance and for determining if they are in compliance with the terms the Order. As
set forth in Section Ill below, an eligible Representative Monitoring Program will convey
information related to a Discharger’s participation in the Representative Monitoring
Program, conduct representative monitoring pursuant to an approved monitoring plan,
and prepare and submit any required plans and monitoring reports. However, member
Dischargers will be responsible for failure on the part of the Representative Monitoring
Program to comply with the MRP.

' In lieu of individual discharger notifications to the Central Valley Water Board, a Representative Monitoring

Program may provide to the Central Valley Water Board a list of participants that have signed up and met the
initial requirements for participation in that Representative Monitoring Program.
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If a Discharger participating in a Representative Monitoring Program wishes to terminate
participation in the Program, the Discharger shall submit a Notice of Termination to the
Executive Officer and the administrator of the Representative Monitoring Program.
Administrators of a Representative Monitoring Program shall also notify the Executive
Officer of a participant’s failure to participate in their Representative Monitoring Program.
A Representative Monitoring Program shall inform the Executive Officer of the
participant’s failure to participate within 45 days, which may result in the Executive Officer
issuing a Notice of Termination to the Discharger stating that the Discharger is no longer
able to participate in a Representative Monitoring Program as an alternative to individual
groundwater monitoring. Termination from participation in a Representative Monitoring
Program will occur on the date specified in the Notice of Termination, unless otherwise
specified. Dischargers who voluntarily terminate their participation in a Representative
Monitoring Program, receive a Notice of Termination from a Representative Monitoring
Program, or receive a Notice of Termination from the Executive Officer, shall be
individually subject to the groundwater monitoring requirements of the Order and MRP.

Pursuant to the CWC Section 13267, the Executive Officer may, at any time, order
implementation of individual groundwater monitering at an expanded or new dairy facility,
even if the Discharger participates in a Representative Monitoring Program. Such order
may occur, for instance, if violations of the Order are documented and/or the facility is
found to be in an area where site conditions and characteristics pose a high risk to
groundwater quality. In the event the Executive Officer orders implementation of
individual groundwater monitoring to a participant of a Representative Monitoring
Program, such an order shall constitute a Notice of Termination to the participant and the
Discharger shall no longer be eligible to participate in a Representative Monitoring
Program to comply with the groundwater monitoring requirements of the MRP.

Individual Monitoring Program Requirements
1. The Discharger shall install sufficient monitoring wells to:
a. Characterize groundwater flow direction and gradient beneath the site;

b.  Characterize natural background (unaffected by the Discharger or others)
groundwater quality upgradient of the facility; and

c. Characterize groundwater quality downgradient of the corrals, downgradient of
the retention ponds, and downgradient of the land application areas.

2. It may be necessary to install more than one upgradient monitoring well (i.e., for the
production area and the land application area). The Executive Officer may orde
more extensive monitoring based on site-specific conditions. :
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TABLE 5. GROUNDWATER MONITORING FACTORS FOR RANKING PRIORITY
SITE
FACTOR CONDITION POINTS SCORE
Highest nitrate concentration {nitrate-nitrogen in mg/L} in <10 0
any existing domestic well, agricultural supply well, or
subsurface (tile) drainage system at the dairy or associated 10t0 20 10
land application area. ;
> 20 20
Location of production area or land application area relative
to a Department of Pesticide Groundwater Protection Area Qutside GWPA 0
(GWPA).
In- GWPA 20
Distance (feet) of production area or land application area > 1,500 0
from an artificial recharge area as identified in the California
Department of Water Resources Bulletin 118 or by the 601 t0 1,500 10
Executive Officer. '
0 to 600 20
Nitrate concentration {nitrate-nitrogen in mg/L') in domestic . :
well on property adjacent to the dairy preduction area or <10 or unknown 0
land application area (detected two or more times).
10 or greater 20
Distance (feet) from dairy production area or land > 600 0
application area and the nearest off-property domestic well.
301 to 600 10
0 to 300 20
Distance (feet) from dairy production area or land > 1,500 0
application area and the nearest off-property municipal well.
' 601 to 1,500 10
0 to 600 20
1 5
Number if crops grown per year per field. 10
3 15
< 1.65 0
Whole Farm Nitrogen Balance. 1.65t03 10
>3 20

Total Score:




MONITORING AND REFORTING PROGRAM NO. R5-2013-0122 ‘ MRP-20
ATTACHMENT A
EXISTING MILK COW DAIRIES

3. Prior to installation of monitoring wells, the Discharger shall submit to the Executive
Officer a Monitoring Well Installation and Sampling Plan (MWISP) (see below) and
schedule prepared by, or under the direct supervision of, and certified by, a
California registered civil engineer or a California registered geologist with
experience in hydrogeology. Installation of monitoring wells shall not begin until the
Executive Officer notifies the Discharger in writing that the MWISP is acceptable.

4. All monitoring wells shall be constructed in a manner that maintains the integrity of
the monitoring well borehole and prevents the well (including the annular space
outside of the well casing) from acting as a conduit for pollutant/contaminant
transport. Each monitoring well shall be appropriately designed and constructed to
enable collection of representative samples of the first encountered groundwater.

5. The construction and destruction of monitoring wells and supply wells shall be in
accordance with the standards under Water Wells and Monitoring Wells in the
California Well Standards Bulletin 74-90 (June 1991) and Builetin 74-81 (December
1981), adopted by the Department of Water Resources (DWR). Should any county
or local agency adopt more stringent standards than that adopted by the DWR, then
these local standards shall supercede the Well Standard of DWR, and the
Discharger shall comply with the more stringent standards. More stringent practices
shall be implemented if needed to prevent the well from acting as a conduit for the
vertical migration of waste constituents.

6.  The horizontal and vertical position of each monitoring well shall be determined by a
~ registered land surveyor or other qualified professional. The horizontal position of
each monitoring well shall be measured with one-foot lateral accuracy using the
North American Datum 1983 (NAD83 datum). The vertical elevations of each
monitoring well shall be referenced to the North American Vertical Datum 1988
(NAVD88 datum) to an absolute accuracy of at least 0.5 feet and a relative accuracy
between monitoring wells of 0.01 feet.

7. Within 45 days after completion of any monitoring well, the Discharger shall submit
to the Executive Officer a Monitoring Well Installation Completion Report (MWICR)
(see below) prepared by, or under the direct supervision of, and certified by, a
California registered civil engineer or a California registered geologist with
experience in hydrogeology.

8. The Discharger shall sample monitoring wells for the constituents and at the
frequency as specified in Table 6 below. Groundwater monitoring shall include
monitoring during periods of the expected highest and lowest water table levels.
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10.

11.

12.

Table 6. ADDITIONAL GROUNDWATER MONITORING

| Monitoring Wells

Quarterly": : ,
Measurement of the depth to groundwater from a surveyed reference point to the nearest 0.01 foot in
each monitoring well.

Field measurements of electrical conductivity, temperature, and pH.

Laboratory analyses for nitrate and ammonia.

Within six months of well construction and every two vears thereafter:

Laboratory analyses for general minerals (calcium, magnesium, sodium, potassium, bicarbonate,
carbonate, sulfate, and chloride).

" After two years of quarterly depth to groundwater measurements, the discharger may request reducticn of frequency of depth
to groundwater measurements to semi-annually upen demenstration there are no seasonal impacts to groundwater levels.

Groundwater samples from monitoring wells shall be collected as specified in the
approved Monitoring Well Installation and Sampling Plan (MWISP).

The Discharger shall submit to the Executive officer an annual assessment of the
groundwater monitoring data due 1 July of each year. The annual assessment may
be attached to the annual report required in Section C of the MRP. The annual
assessment shall include a tabulated summary of all analytical data collected to date
including analytical lab reports for data collected during the past year. The
assessment shall include an evaluation of the groundwater monitoring program’s
adequacy to assess compliance with the Order, including whether the data provided
is representative of conditions upgradient and downgradient wastewater
management area, production area and land application area of the dairy facility.
The assessment shall also include and evaluation of the groundwater monitoring
data collected to date with a description of the statistical or non-statistical methods
used. The assessment must use methods approved by the Executive Officer. If the
Discharger determines that the analytical methods required by this MRP are
insufficient to identify whether site activities are impacting groundwater quality, the
annual assessment must address Item [1.11 below and employ the needed analyses
during future monitoring events.

If the monitoring parameters required by this MRP are insufficient to identify whether
site activities are impacting groundwater quality, the Discharger must employ all
reasonable chemical analyses to differentiate the source of the particular constituent.
This includes, but is not limited to, analyses for a wider array of constituents and
chemical isotopes.

Within six years of initiating sampling activities, the Discharger shall submit to the
Executive Officer a summary report presenting a detailed assessment of the
monitoring data to evaluate whether site activities associated with operation of the
wastewater retention system, corrals, or land application areas have impacted
groundwater quality. This summary report can be required at an earlier date if
evaluation by the Discharger or Central Valley Water Board staff indicates that the
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assessment can be completed at an earlier date. This summary report shall also
include detailed descriptions of management practices employed at the wastewater
retention system, animal confinement areas, and land application areas along with
the design standards of the wastewater retention system. The summary report must
include an adequate technical justification for the conclusions incorporating available
data and reasonable interpretations of geologic and engineering principles to identify -
management practices protective of groundwater quality. The summary report is
subject to approval by the Executive Officer. If monitoring data indicate that
Groundwater Limitation F.1 of the Order has been violated, this assessment shall
include a description of changes in management practices and/or activities that will
be undertaken to bring the facility into compliance. Annual reports required in
Section C of the MRP submitted after this summary report must include a discussion
and schedule for implementation of changes in management practices and/or
activities that are being taken and an evaluation of progress in complying with
Groundwater Limitation F.1 of the Order.

13. At any time during the term of this permit, the Central Valley Water Board may notify
the Discharger to submit assessments of groundwater monitoring data (including the
annual reports and the summary report) electronically. Data shall be submitted in a
digital format acceptable to the Executive Officer.

Representative Monitoring Program Requireménts

To establish a Representative Monitoring Program in lieu of individual groundwater
monitoring, the Representative Monitoring Program must have Executive Officer approval
of a submitted Monitoring and Reporting Workplan. The Monitoring and Reporting
Workplan shall include sufficient information for the Executive Officer to evaluate the
adequacy of the proposed groundwater monitoring program to serve as an alternative to
the installation of individual groundwater monitoring wells at dairies. The Monitoring and
Reporting Workplan must explain how data collected at facilities that are monitored will be
used to assess impacts to groundwater at facilities that are not part of the Representative
Monitoring Program’s network of monitoring wells. This information is needed to
demonstrate whether collected facility monitoring data will allow identification of practices
that are protective of water quality at all facilities represented by the Representative
Monitoring Program, including those for which on-site data are not collected. The
Monitoring and Reporting Workplan must additionally propose constituents the
Representative Monitoring Program will monitor and the frequency of monitoring for each
constituent identified. The Monitoring and Reporting Workplan must propose a list of
constituents that is sufficient to identify whether activities at facilities being monitored are
impacting groundwater quality. The list of constituents may necessarily be greater than
the constituents required to be monitored at sites under individual orders (as listed in
Table 6), as failure to determine whether groundwater has been impacted at a monitored
facility will impair the ability to extrapolate findings to facilities where monitoring does not
occur. At a minimum the baseline constituents shall include those required of individual
groundwater monitoring systems.
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Once the Monitoring and Reporting Workplan is approved, the Representative
Monitoring Program shall begin the process of installing monitoring wells as
prescribed in paragraphs 3-7 below.

Prior to installation of monitoring wells, the Representative Monitoring Program
shall submit to the Executive Officer a MWISP (see below) and schedule
prepared by, or under the direct supervision of, and certified by, a California
registered civil engineer or a California registered geologist with experience in
hydrogeology. Installation of monitoring wells shall not begin until the Executive
Officer notifies the Representative Monitoring Program in writing that the MWISP
is acceptable. The MWISP must be submitted within 60 days of Executive
Officer approval of the Monitoring and Reporting Workplan.

All monitoring wells shall be constructed in a manner that maintains the integrity
of the monitoring well borehole and prevents the well (including the annular
space outside of the well casing) from acting as a conduit for
pollutant/contaminant transpert. Each monitoring well shall be appropriately
designed and constructed to enable collection of representative samples of the
first encountered groundwater.

The construction and destruction of monitoring wells and supply wells shall be in
accordance with the standards under Water Wells and Monitoring Wells in the
California Well Standards Bulletin 74-90 (June 1991) and Bulletin 74-81
(December 1981), adopted by the Department of Water Resources (DWR).
Should any county or local agency adopt more stringent standards than that
adopted by the DWR, then these local standards shall supersede the Well
Standard of DWR, and the Representative Monitoring Program shall comply with
the more stringent standards. More stringent practices shall be implemented if -
needed to prevent the well from acting as a conduit for the vertical migration of
waste constituents.

The horizontal and vertical position of each monitoring well shall be determined
by a registered land surveyor or other qualified professional. The horizontal
position of each monitoring well shall be measured with one-foot lateral accuracy
using the North American Datum 1983 (NAD83 datum). The vertical elevations
of each monitoring well shall be referenced to the North American Vertical Datum
1988 (NAVD88 datum) to an absolute accuracy of at least 0.5 feet and a relative
accuracy between monitoring wells of 0.01 feet.

Within 45 days after completion of any monitoring well network, the
Representative Monitoring Program shall submit to the Executive Officer a
MWICR (see below) prepared by, or under the direct supervision of, and certified
by, a California registered civil engineer or a California registered geologist with
experience in hydrogeology. In cases where monitoring wells are completed in
phases or completion of the network is delayed for any reason, monitoring well
construction data are to be submitted within 180 days of well completion, even if
this requires submittal of multiple reports.
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10.

Once the groundwater monitoring network is installed pursuant to an approved
Monitoring and Reporting Workplan and paragraphs 3-8 above, the
Representative Monitoring Program shall sample monitoring wells for the
constituents and at the frequencies as specified in the approved Monitoring and
Reporting Workplan. Groundwater monitoring shall include monitoring during
periods of the expected highest and lowest water table levels. [n cases where
the monitoring wells are completed in phases or completion of the monitoring
well network is delayed for any reason, collection and analysis of groundwater
samples from each well is to commence within 180 days of completion of that
well.

Groundwater samples from monitoring wells shall be collected as specified in an
approved MWISP. :

The Representative Monitoring Program shall submit to the Executive Officer an
Annual Representative Monitoring Report (ARMR). The ARMR shall be due

by 1 April of each year and shall include all data (including analytical reports)
collected during the previous calendar year. The ARMR shall also contain a
tabulated summary of data collected to date by the Representative Monitoring
Program. The ARMR shall describe the monitoring activities conducted by the
Representative Monitoring Program, and identify the number and location of
installed monitoring wells and other types of monitoring devices. Within each
ARMR, the Representative Monitoring Program shall evaluate the groundwater
monitoring data to determine whether groundwater is being impacted by activities
at facilities being monitored by the Representative Monitoring Program. The
submittal shall include a description of the methods used in evaluating the
groundwater monitoring data. Each ARMR shall include an evaluation of
whether the representative monitoring program is on track to provide the data
needed to complete the summary report (detailed in item 111.10 below). If the
evaluation concludes that information needed to complete the summary report
may not be available by the required deadline, the ARMR shall include measures
that will be taken to bring the program back on track.

The ARMR shall include an evaluation of data collected to date and an

~ assessment of whether monitored dairies are implementing management

practices that are protective of groundwater quality. If the management practices
being implemented at a dairy being monitored are found to not be protective of
groundwater quality, the Executive Officer may issue an order to the
ownetr/operator of the monitored dairy to identify and implement management
practices that are protective of groundwater quality prior to submittal of the report
described in ltem 111.10 below.

No later than six (6) years following submittal of the first ARMR, the
Representative Monitoring Program shall submit a Summary Representative
Monitoring Report (SRMR) identifying management practices that are protective
of groundwater quality for the range of conditions found at facilities covered by
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11.

12.

13.

the Representative Monitoring Program. The identification of management
practices for the range of conditions must be of sufficient specificity to allow
participants covered by the Representative Monitoring Program and the Central
Valley Water Board to identify which practices at monitored facilities are
appropriate for facilities with a corresponding range of site conditions, and
generally where such facilities may be located within the Central Valley (e.g., the
summary report may need to include maps of the Central Valley that identify the
types of management practices that should be implemented in certain areas
based on specified site conditions). The summary report must include an
adequate technical justification for the conclusions incorporating available data
and reasonable interpretations of geologic and engineering principles to identify
management practices protective of groundwater quality. The summary report is
subject to approval by the Executive Officer.

Assessments of groundwater monitoring data (including the annual reports and
the summary report) are to be submitted electronically. Data shall be submitted
in an electronic format acceptable to the Executive Officer.

On July 1 following Executive Officer approval of the SRMR, each Discharger
that is a participant covered by a Representative Monitoring Program shall
inciude in their annual report required in Section C of the MRP a description of
management practices currently being implemented at their wastewater retention
system(s), land application area(s), and animal confinement area(s). If these
management practices are not confirmed to be protective of groundwater quality
based on information contained in the SRMR, and therefore are not confirmed to
be sufficient to ensure compliance of the facility with Groundwater Limitation F.1
of the Order the Discharger's annual report shall identify which alternative
management practices the participant intends to implement at its dairy facility
and a schedule for their implementation (based on the findings of the SRMR).
Management practices deemed to be protective of groundwater quality are

- subject to approval by the Executive Officer. With each annual report submitted

after the first report following Executive Officer approval of the SRMR, each
participant shall include within his or her annual report an update with respect to
implementation of the additional or altemative management practices being
employed by the Discharger to protect groundwater quality.

Within three months of joining a Representative Monitoring Program, each
Discharger that is a participant covered by a Representative Monitoring Program
shall submit to the Central Valley Water Board a letter stating that they are
voluntarily joining the Representative Monitoring Program, they are aware of the
conditions and requirements to be a member of the Program, they intend to fully
comply with the monitoring and reporting program and intent of the Program, and
they are fully aware failure to comply with the Program may result in their
removal from the Program and that they may be subject to enforcement by the
Central Valley Water Board.
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Iv.

Monitoring Well Installation and Sampling Plan (MWISP) (Applicable to both
Individual and Representative Monitoring Program Requirements)

At a minimum, the MWISP must contain all of the information listed below.

1. General Information:

a.

f.

Topographic map showing any existing nearby (about 2,000 feet)
domestic, irrigation, and municipal supply wells and monitoring wells
known to the Discharger, utilities, surface water bodies, drainage courses
and their tributaries/destinations, and other major physical and man-made
features, as appropriate.

Site plan showing proposed well locations, other existing wells, unused
and/or abandoned wells, major physical site structures (such as corrals,
freestall barns, milking barns, feed storage areas, etc.), waste handling
facilities (including solid separation basins, retention ponds, manure
storage areas), irrigated cropland and pasture, and on-site surface water
features.

Rationale for the number of proposed monitoring wells, their locations and
depths, and identification of anticipated depth to groundwater. In the case
of a Representative Monitoring Program, this information must include an
explanation of how the location, number, and depths of wells proposed

will result in the collection of data that can be used to assess groundwater
at sites with a variety of conditions that have joined the Representative
Monitoring Program but are not being monitored as part of the monitoring
network.

Local permitting information (as required for drilling, well seals; boring/well
abandonment).

Drilling details, including methods and types of equipment for drilling and
logging activities. Equipment decontamination procedures (as

“appropriate) should be described.

Health and Safety Plan.

2. Proposed Drilling Details:

a..

b.

Drilling techniques.

Well logging method.
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3. Proposed Monitoring Well Design - all proposed well construction information
must be displayed on a construction diagram or schematic to accurately identify
the following:

a. Well depth.

b. Borehole depth and diameter.

C. Well construction materials.

d. Casing méterial éhd diameter - include conductor casing, if appropriate.

e. Location and length of perforation interval, size of perforations, and
rationale. : _

f. Location and thickness of filter pack, type and size of filter pack material,
and rationale.

g. [L.ocation and thickness of bentonite seal.

h. Location, thickness, and type of annular seal.

i. Surface seal depth and material.

i Type of well cap(s).

k. Type of well surface completion.

I Well protection devices (such as below-grade water-tight vaults, locking
steel monument, bollards, etc.).

4.  Proposed Monitoring Well Development:

a. Schedule for development (not less than 48 hours or more than 10 days
after well completion).
b. Method of development.
C. Method of determining when development is complete.
d. Parameters to be monitored during development.
€. Method for storage and disposal of development water.

5. Proposed Surveying:

a.

How horizontal and vertical position of each monitoring well will be
determined.
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b. The accuracy of horizontal and vertical measurements to be obtained.

C. The California licensed professional (licensed land surveyor or civil
engineer) to perform the survey.

B. Proposed Groundwater Monitoring:
a. Schedule (at least 48 hours after well development).
b. Depth to groundwater meésuring equipment (e.g., electric sounder or

chalked tape capable of £0.01-foot measurements).
C. Well purging method, equipment, and amount of purge water.

d. Sample collection (e.9., bottles and preservation methods), handling
procedures, and holding times. :

e. Quality assurance/quality control (QA/QC) procedures (as appropriate).
f. Analytical procedures.
g. Equipment decontamination procedures (as appropriate).

7. Proposed Schedule:
a. Fieldwork.
b. Laboratory analyses.

C. Report submittal.

V.  Monitoring Well Installation Completion Report (MWICR)
At a minimum, the MWICR shall summarize the field activities as described below.
1. General Information:

a. Brief overview of field activities including well installation summary (such
as number, depths), and description and resolution of difficulties
encountered during field program.

b. Topographic map showing any existing nearby domestic, irrigation, and
municipal supply wells and monitoring wells, utilities, surface water
bedies, drainage courses and their tributaries/destinations, and other
major physical and man-made features.
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C. Site plan showing monitoring well locations, other existing wells, unused
and/or abandoned wells, major physical site structures (such as corrals,
freestall barns, milking barns, feed storage areas, etc.), waste handling
facilities (including solid separation basins, retention ponds, manure
storage areas), land application area(s), and on-site surface water
features.

d. Period of field activities and milestone events (e.g., distinguish between
dates of well installation, development, and sampling).

2. Monitoring Well Construction:

a. Number and depths of monitoring wells installed.

b. Ménitoring well identification (i.e., numbers).

C. Date(s) of drilling and well installation.

d.  Description of monitoring well locations including field-implemented
changes (from proposed locations) due to physical obstacles or safety
hazards. -

e. Description of drilling and construction, including equipment, methods,
and difficulties encountered (such as hole collapse, lost circulation, need
for fishing).

f. Name of drilling company, driler, and logger (site geologist to be
identified).

g. As-builts for each monitoring well with the following details:

i. Well identification.
i.  Total borehole and well depth.

i.  Date of installation.

iv. Boring diameter.

V. Casing material and diameter (include conductor casing, if
appropriate).

vi. [ocation and thickness of slotted casing, perforation size.

Vii. Location, thickness, type, and size of filter pack.

viii. Location and thickness of bentonite seal.
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ix.  Location, thickness, and type of ann‘ular seal.

X. Depth of surface seal.

Xi. Type of well cap.

xii.  Type of surface completion.

xiii.  Depth to water (note any rises in water level from initial

measurement) and date of measurement.

xiv.  Well protection device (such as below-grade water-tight vaults,
stovepipe, bollards, etc).

h. All depth to groundwater measurements during field program.

I. Field notes from drilling and installation activities (e.g., all subcontractor
dailies, as appropriate).

J- Construction summary table of pertinent information such as date of
installation, well depth, casing diameter, screen interval, bentonite seal
interval, and well elevation.

3. Monitoring Well Development: |
a. Date(s) and time.of development.
b. Name of developer.
C. Method of development.
d. Methods used to identify completion of development.
e. Development log: volume of water purged and measurements of

temperature, pH, and electrical conductivity during and after development.
f. Disposition of development water.

g. Field notes (such a bailing to dryness, recovery time, number of
development cycles).

4, Monitoring Well Survey:
a. Identify coordinate system or reference points used.

b. Description of measuring points (e.g., ground surface, top of casing, etc.).
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C. Horizontal and vertical coordinates of well casing with cap removed
{(measuring point to nearest + 0.01 foot).

d. Name, license number, and signature of California licensed professional
- who conducted survey. _

e. Surveyor's field notes.

f. Tabulated survey data.



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
CENTRAL VALLEY REGION

STANDARD PROVISIONS AND REPORTING REQUIREMENTS
FOR

WASTE DISCHARGE REQUIREMENTS GENERAL ORDER NO. R5-2013-0122

FOR
EXISTING MILK COW DAIRIES
3 May 2007

Introduction:

1.

These Standard Provisions and Reporting Requirements (SPRR) are applicable to
existing milk cow dairies that are regulated pursuant to the provisions of Title 27
California Code of Regulations (CCR) Division 2, Subdivision 1, Chapter 7,

* Subchapter 2, Sections 22560 et seq.

Any violation of the Order constitutes a violation of the California Water Code and,
therefore, may result in enforcement action.

If there is any conflicting or contradictory language between the Order, the
Monitoring and Reporting Program (MRP) associated with the Order, or the SPRR,
then language in the Order shall govern over the MRP and the SPRR, and Ianguage
in the MRP shall govern over the SPRR.

Standard Provisions: .

1.

The requwements prescribed in the Order do not authorize the commission of any
act causing injury to the property of another, or protect the Discharger from liabilities
under federal, state, or local laws.

The Discharger shall comply with all federal, state, county, and local laws and
regulations pertaining to the discharge of wastes from the faC|I|ty that are at least as
stringent as the requirements of the Order.

AII discharges from the facility must comply with the lawful requirements of
municipalities, counties, drainage districts, and other local agencies regarding
discharges of storm water to storm drain systems or to other courses under their
jurisdiction that are at least as stringent as the requirements of the Order.

The Order does not convey any property rights or exclusive privileges.

The provisions of the Order are severable. If any provision of the Order is held
invalid, the remainder of the Order shall not be affected.

The Discharger shall take all reasonable steps to minimize any adverse impact to
the waters of the State resulting from noncompliance with the Order. Such steps



Standard Provisions And Reporting Requirements SPRR-2
Waste Discharge Requirements General Order No. R5-2013-0122
- Existing Milk Cow Dairies

10.

11.

12.

13.

shall include accelerated or additional monitoring as necessary to determine the
nature and impact of the noncompliance.

The fact that it would have been necessary to halt or reduce the permitted activity in
order to maintain compliance with the Order shall not be a defense for violations of
the Order by the Discharger.

The filing of a request by the Discharger for modification, revocation and reissuance,

‘or termination of the Order, or nofification of planned changes or anticipated

noncompliance, does not stay any condition of the Order.

The Order is not transferable to any person except after notice to the Central Valley
Water Board. The Central Valley Water Board may modify or revoke and reissue
the Order to change the name of the Discharger and incorporate such other
requirements as may be necessary under the California Water Code.

The Discharger shall provide to the Executive Officer, within a reasonable time, any
information which the Executive Officer may request to determine whether cause
exists for modifying, revoking, and reissuing, or terminating the Discharger’s
coverage under the Order or to determine compliance with the Order. The
Discharger shall also provide to the Executive Officer upon request, copies of
records required by the Order to be kept.

After notice and opportunity for a hearing, the Order may be terminated or modified

- for cause, including but not limited to:

a. Violation of any term or condition contained in the Order:

b.  Obtaining the Order by misrepresentation, or failure to disclose fully all relevant

facts;

c. A change in any condition that results in either a temporary or permanent need
to reduce or eliminate the authorized discharge; or

d. A material change in the character, location, or volume of discharge.

The Order may be modified if new state statutes or regulations are promulgated, and
if more stringent applicable water quality standards are approved pursuant to Title
27 of the CCR, or as adopted into the Central Valley Water Board Water Quality _
Control Plans (Basin Plans) for the Sacramento River and San Joaquin River Basins
(4" Ed), and for the Tulare Lake Basin (2" Ed.). The Order may also be modified
for incorporation of land application plans, and/or changes in the waste application to
cropland.

The Central Valley Water Board may review and revise the Order at any time upon
application of any affected person or by motion of the Regional Board.
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14. The Discharger shall ensure compliance with existing and/or future promulgated
standards that apply to the discharge.

15. The Discharger shall permit representatives of the Central Valley Water Board and
the State Water Resources Control Board (State Water Board), upon presentations
of credentials at reasonable hours, to: ' :

a.  Enter premises where wastes are treated, stored, or disposed and where any
records required by the Order are kept;

b.  Copy any records required to be kept under terms and conditions of the Order:

c. Inspect facilities, equipment (monitoring and control), practices, or operations
regulated or required by the Order; and

d.  Sample, photograph, and/or video tape any discharge, waste, waste
management unit, or monitoring device.

16. " The Discharger shall properly operate and maintain in good working order any
facility, unit, system, or monitoring device installed to achieve compliance with the
Order. Proper operation and maintenance includes best practicable treatment and
controls, and the appropriate quality assurance procedures.

17. Animal waste storage areas and containment structures shall be designed,
constructed, and maintained to limit, to the greatest extent possible, infiltration,
inundation, erosion, slope failure, washout, overtopping, by-pass, and overflow.

18. Setbacks or separation distances contained under Water Wells, Section 8, Part Il in
the California Well Standards, Supplemental Bulletin 74-90 (June 1991), and Bulletin
94-81 (December 1981), California Department of Water Resources (DWR), shall be
maintained for the installation of all monitoring wells and groundwater supply wells at
existing dairies. A setback of 100 feet is required between supply wells and animal
enclosures in the production area. A minimum setback of 100 feet, or other control
structures (such as housing, berming, grading), shall be required for the protection of
existing wells or new wells installed in the cropland. If a county or local agency
adopts more stringent setback standards than that adopted by the DWR, then these
local standards shall carry precedence over the Well Standards of DWR, and the
Discharger shall comply with the more stringent standards.

19. Following any storm event that causes the freeboard of any wastewater holding
pond to be less than one (1) foot for below-grade ponds, or two (2) feet for above-
grade ponds; the Discharger shall take action as soon as possible to provide the
appropriate freeboard in the wastewater holding pond.
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20. For any electrically operated equipment at the facility, the failure of which would

cause loss of control or containment of waste materials, or violation of this Order, the
Discharger shall employ safeguards to prevent loss of control over wastes or
violation of this Order. Such safeguards may include alternate power sources,
standby generators, standby pumps, additional storage capacity, modified operating
procedures, or other means.

C. General Reporting Requirements:

1.

The Discharger shall give at least 60 days advance notice to the Central Valley
Water Board of any planned changes in the ownership or control of the facility.

In the event of any change in control or ownership of land or waste discharge
facilities presently owned or controlled by the Discharger, the Discharger shall notify
the succeeding owner or operator of the existence of the Order by letter at least 60
days in advance of such change, a copy of which shall be immediately forwarded to
the appropriate Central Valley Water Board office listed below in the General
Reporting Requirements C.11.

To assume operation under the Order, any succeeding owner or operator must
request, in writing, that the Executive Officer transfer coverage under the Order.
The Central Valley Water Board will provide a form for this request that will allow the
succeeding owner or operator to provide their full legal name, address and
telephone number of the persons responsible for contact with the Central Valley
Water Board and a responsibility statement and a signed statement in compliance
with General Reporting Requirement C.7 below. The form will also include a
statement for signature that the new owner or operator assumes full responsibility for
compliance with the Order and that the new owner or operator will implement the
Waste Management Plan and the NMP prepared by the preceding owner or
operator. Transfer of the Order shall be approved or disapproved in writing by the
Executive Officer. The succeeding owner or operator is not authorized to discharge
under the Order and is subject to enforcement until written approval of the coverage
transfer from the Executive Officer.

The Executive Officer may require the Discharger to submit technical reports
pursuant to the Order and California Water Code Section 13267.

The Discharger shall identify any information that may be considered to be
confidential under state law and not subject to disclosure under the Public Records
Act. The Discharger shall identify the basis for confidentiality. If the Executive
Officer cannot identify a reasonable basis for treating the information as confidential,
the Executive Officer will notify the Discharger that the information will be placed in
the public file unless the Central Valley Water Board receives, within 10 calendar
days, a written request from the Discharger to keep the information confidential
containing a satisfactory explanation supporting the information’s confidentiality.
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6. Except for data determined to be exempt from disclosure under the Public Records
Act (California Government Code Sections 6275 to 6276), and data determined to
be confidential under Section 13267(b)(2) of the California Water Code, all reports
prepared in accordance with the Order and submitted to the Executive Officer shall
be available for public inspection at the offices of the Central Valley Water Board.
Data on waste discharges, water quality, meteorology, geology, and hydrogeology
shall not be considered confidential.

7. All technical reports and monitdring program reports shall be accompanléd by a
cover letter with the certification specified in C.8 below and be signed by a person
identified below:

a. For a sole proprietorship: by the proprietor;
b.  For a partnership: by a general partner:

c.  For a corporation: by a principal executive officer of at Ieast the level of senior
vice-president; or

d. A duly authorized representative if:

(1) - The authorization is made in writing by a person described in Subsection
- a, b, or ¢ of this provision:

(2) The authorization specifies either an individual or a position having
responsibility for the overall operation of the facility, such as the position of
manager. A duly authorized representative may thus be either a named
individual or an individual occupying a named position; and

(3) The written authorization is submitted to the Central Valley Water Board.

8.  Each person, as specified in C.7 above, signing a report required by the Order or
other information requested by the Central Valley Water Board shall make the
following certification:

“I certify under penalty of law that | have personally examined and am familiar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the information,
| believe that the information is true, accurate, and complete. | am aware that there
are significant penalties for submitting false information, including the possibility of
fine and imprisonment.”

9. In addition to [tem C.7 above, all technical reports required in the Order that involve
planning, investigation, evaluation, or design, or other work requiring interpretation
and proper application of engineering or geologic sciences, shall be prepared by, or
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10.

11.

under the direction of, and signed by persons registered to practice in California
pursuant to California Business and Professions Code, Sections 6735, 7835, and
7835.1 or federal officers and employees who are exempt from these Sectlons by
California Business and Professions Code, Section 6739 or 7836. To demonstrate
compliance with Title 16 CCR, Sections 415 and 3065, all technical reports must
contain a statement of the quallflcatlons of the responsible registered
professional(s). As required by these laws, completed technical reports must bear
the signature(s) and seal(s) of the registered professional(s) in a manner such that
all work can be clearly attributed to the professional responsible for the work.

The Discharger shall file a Report of Waste Discharge with the Central Valley Water
Board at least 140 days before making any material change in the character,
location, or volume of the discharge. A materral change includes, but is not limited
to, the fol!owmg

a. The addition of a new wastewater that results in a change in the character of
the waste;

b.  Significantly changing the disposal or waste application method or location;
c.  Significantly changing the method of treatment;

d. Increasing the discharge flow beyond that specified in the Order; and/or

e. Expanding existing herd size beyond 15 percent.

All reports shall be submitted to the f'ollowing address:

For facilities in Fresno, Kern, Kings, Madera, Mariposa, and Tulare counties, submlt
reports to:

California Regional Water Quality Control Board
Central Valley Region

1685 E Street

Fresno, CA 93706

Attention: Confined Animal Regulatory Unit

For facilities in Butte, Lassen, Modoc, Plumas, Tehama, and Shasta counties,
submit reports to:

California Regional Water Quality Control Board
Central Valley Region

415 Knollcrest Drive, Suite 100

Redding, CA 96002

Attention: Confined Animal Regulatory Unit
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For facilities in all other counties, submit reports to:

California Regional Water Quality Control Board
Central Valley Region

11020 Sun Center Drive #200

Rancho Cordova, CA 95670

Attention: Confined Animal Regulatory Unit

D. Requirements Specifically for Monitoring Programs and Monitoring Reports:

1.

The Discharger shall file self-monitoring reports and/or technical reports in

accordance with the detailed specifications contained in the MRP attached to the
Order. '

The Discharger shall maintain a written monitoring program sufficient to assure
compliance with the terms of the Order. Anyone performing monitoring on behalf of
the Discharger shall be familiar with the written program.

The monitoring program shall include observation practices, sampling procedures,
and analytical methods designed to ensure that monitoring results provide a reliable
indication of water quality at all monitoring points.

All'instruments and devices used by the Discharger for the monitoring program shall
be properly maintained and shall be calibrated as recommended by the
manufacturer and at least once annually to ensure their continued accuracy.

The Dischafger shall retain records of all monitoring information, including all

calibration and maintenance records, copies of all reports required by the Order, and
records of all data used to complete the reports. Records shall be maintained for a
minimum of five years from the date of sample, measurement, report, or application.
Records shall also be maintained after facility operations cease if wastes that pose a
threat to water quality remain at the site. This five-year period may be extended
during the course of any unresolved litigation regarding the discharge or when
requested in writing by the Central Valley Water Board Executive Officer.

a. Records of on-site monitoring activities shall include the:

(1) Date that observations were recorded, measurements were made, or
samples were collected,;

(2) Name and signature of the individual(s) who made the observations, made
and recorded the measurements, or conducted the sampling;

(3) Location of measurements or sample collection;
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E. Enfdrcement

1.

(4)
(5)
(6)

Procedures used for measurements or sample collection;
Unique identifying number assigned to each sample; and

Method of sample preservation utilized.

b. Records of laboratory analyses shall include the:

(1)
(2)
(3)

(4)

(5)
(6)
(7)

(8)

Results for the analyses performed on the samples that were submitted:

Chain-of-custody forms used for sample transport and submission;

Form that records the date that samples were received by the laboratory
and specifies the analytical tests requested;

Name, address, and phone number of the laboratory which performed the
analysis;

Analytical methods used:;

| Date(s) analyses were performed;

Identity of individual(s) who performed the analyses or the lab manager;
and

Results for the quality control/quallty assurance (QA/QC) program for the
analyses performed.

California Water Code Section 13350 provides that any person who violates WDRs
or a provision of the California Water Code is subject to civil liability of up to $5,000
per day or $15,000 per day of violation, or when the violation involves the discharge
of pollutants, is subject to civil liability of up to $10 per gallon, or $20 per gallon: or
some combination thereof, depending on the violation, or upon the combination of
violations. In addition, there are a number of other enforcement provisions that may
apply to violation of the Order.
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Order R5-2013-0122

: INFORMATION SHEET
REISSUED WASTE DISCHARGE REQUIREMENTS GENERAL ORDER
FOR
EXISTING MILK COW DAIRIES

INTRODUCTION

This Information Sheet provides information to supplement, clarify, and elaborate upon the
findings and requirements contained in the reissued Waste Discharge Requirements General
Order for Milk Cow Dairies R5-2013-0122 (the “Dairy General Order"). This [nformation Sheet is
considered a part of the Dairy General Order.

The Dairy General Order will serve as general Waste Discharge Requirements (WDRs) for
discharges of waste from existing milk cow dairies. The Dairy General Order is not a National
Pollutant Discharge Elimination System (NPDES) permit, and does not authorize discharges to
surface waters that would otherwise require a NPDES permit, :

All dairies receiving coverage under the Dairy General Order are required to:

*  Monitor wastewater, soil, crops, manure, surface water discharges, and storm water
discharges; :

*  Monitor surface water and groundwater in accordance with a monitoring and reporting
program (regulated dairies have the option to join a Representative Groundwater
Monitoring Program (RMP) in lieu of individual monitoring of first encountered
groundwater);

. fmplement a Waste Ménagement Plan for the dairy production area:

* Implement a Nutrient Management Plan (NMP) for all land application areas;
»  Retain records for the production area and the land application areas:

»  Submit annual monitoring reports; and

» Improve or replace management practices that are found not to be protective of water
.quality.

BACKGROUND

Pursuant to Water Code section 13260, any person discharging or proposing to discharge
wastes that could affect the quality of the waters of the state is obliged to file a report of that
discharge with the appropriate regional water board (this report is referred to as a “Report of
Waste Discharge” or "ROWD"). The regional water boards have the authority to waive this
requirement pursuant to Water Code section 13268. In 1982, the California Regional Water
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Quality Control Board, Central Valley Region (Central Valley Water Board or Board) adopted
Resolution No. 82-036, which waived the ROWD requirement for most dairies in the Central
Valley Region. This waiver remained in place until statutory changes to Water Code section
13269 resulted in the automatic expiration of all existing waivers on 1 January 2003.

Knowing that the existing waiver was due to expire, the Central Valley Water Board adopted
Resolution R5-2002-0205 on 6 December 2002. This resolution stated that all dairies would be
expected to obtain regulatory coverage under either:

* Individual or general waste discharge requirements prescribed by the Board pursuant to
Water Code section 13263; _

* A conditional waiver that the Board would adopt pursuant to Water Code section 13269;
or

* Individual or general National Pollutant Discharge Elimination System (NPDES) permits
which would be issued by the Board pursuant to Federal law.

H

The Board rescinded Resolution R5-2002-0205 on 13 March 2003 because it had failed to issue
general waste discharge requirements or a general NPDES permit, and thus dairy operators
could not apply for regulatory coverage under either one of those permitting schemes before the
deadlines in the resolution expired. '

The Central Valley Water Board spent the next couple of years developing a regulatory strategy
- for addressing dairy wastes. On 8 August 2005, in furtherance of this strategy, the Board issued
certified letters to the owners and operators of all known operating dairy facilities. These letters
requested that the owners and operators submit a ROWD for each dairy (i.e., multiple RWODs if
they owned or operated more than one dairy) to the Central Valley Water Board by 17 October
2005 (this correspondence is referred to as the "“ROWD Request Letter’). On 3 May 2007, the
Central Valley Water Board issued General Order R5-2013-0122 (the “2007 General Order”).
The 2007 General Order regulated “existing milk cow dairies,” defined as those dairies that were
operating as of 17 October 2005 and that had filed a ROWD in response to the ROWD Request
Lefter.

Following the issuance of the 2007 General Order, the Asociacion de Gente Unida por el Agua
(a coalition of community residents and non-profit organizations) and the Environmental Law
Foundation (collectively referred to as the “Petitioners”) petitioned the 2007 General Order to
the State Water Resources Control Board (State Water Board). The State Water Board
dismissed the petition, concluding that it failed to raise substantial issues. The Petitioners then
filed a petition for writ of mandate in the Sacramento County Superior Court (the “Superior
Court”), arguing that the Central Valley Water Board failed to comply with the requirements of
State Water Board Resolution 68-16, the Statement of Policy with Respect to Maintaining High
Quality of Waters in California (Stafe Anti-Degradation Policy) when it issued the 2007 General
Order. The Superior Court denied the petition, and the Petitioners subsequently filed an appeal
in the Third District Court of Appeal (the “Appellate Court”). The Appellate Court reversed the
Superior Court's decision, and found that the Board's 2007 General Order did not comply with
the requirements of the State Anti-Degradation Policy. (Asociacion de Gente Unida por el Agua
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v. Central Valley Regional Water Quality Control Bd. (hereafter'AGUA) (2012) 210 Cal.App.4th
1255.)

Responding to the reversal, the Superior Court issued a Writ of Mandate that compels the
Central Valley Water Board to, “[s]et aside the [2007 General Order] and reissue the permit only
after application of, and compliance with, the State's anti-degradation policy ... as interpreted by
the Court of Appeal in its opinion.” The reissued Dairy General Order is intended to set aside
and replace the 2007 General Order in compliance with the Superior Court's writ of mandate.

When the Board issued the 2007 General Order, it also issued a companion Monitoring and
Reporting Program (MRP) pursuant to Water Code section 13267. This MRP included
monitoring, record-keeping, and reporting requirements that were applicable to all dairies
regulated by the 2007 General Order. However, due to resource constraints, the dairy industry
and the Central Valley Water Board acknowledged that it would be infeasible for all the dairies
to immediately implement individual monitoring programs: the dairies lacked the financial
resources to install muitiple monitoring wells at each facility, there were not enough consultants
available to develop groundwater monitoring programs and install multiple monitoring wells at
each dairy facility, and the Central Valley Water Board lacked the staff to analyze thousands of
individual groundwater monitoring reports.

In order to efficiently assess the water quality impacts associated with various waste
management practices employed at the dairies, the Central Valley Water Board proposed two
parallel approaches to monitoring: 1) the dairies that elected to conduct their own monitoring
could continue to do so under their individual monitoring programs, and 2) the dairies that would
prefer to pool their resources could enroli in a RMP. After soliciting public comments on
revisions to the MRP that would add an RMP option, the Board’s Executive Officer issued the
revised version of the MRP (the “Revised MRP") on 23 February 2011,

Under the RMP approach, individual dairies have the option of joining together to collectively
monitor different waste management practices in a variety of geologic settings in lieu of
developing individual monitoring programs. The collective monitoring effort is being used to
develop a suite of effective management practices, and substantially decreases the expense
and unnecessary duplication of implementing individual monitoring programs. Dairies utilizing
management practices that are found not to be protective of groundwater quality will be required
to improve upon those management practices. In accordance with the terms of the Revised
MRP, the Board's Executive Officer approved a Monitoring and Reporting Workplan for the
Central Valley Dairy Representative Monitoring Program (CVDRMP), which is discussed in
greater detail under the section entitled How Will the Board Evaluate the Effectiveness of
Management Practices?, which is presented later on in this Information Sheet.

DAIRIES REGULATED BY THE DAIRY GENERAL ORDER

There were approximately 1,600 dairy operations that received regulatory coverage under the
2007 General Order. Since then, the number of dairy operations within the Central Valley
‘Region has declined significantly, largely due to economic reasons. Since 2007, revenues from
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milk produced by dairies have not kept up with the rising cost of doing business. Increased
charges for producing and purchasing cattle feed and depressed milk prices have been the
dominant factors in this decline, although regulatory compliance costs have also been a factor.
The Board estimates that at this time about 1,300 dairy operations are covered by the 2007
General Order and will be subject to the reissued Dairy General Order.

The herd sizes at these dairy operations vary as operators strive to maintain a consistent milk
production. Maintaining consistent milk production requires a dairy operator to manage the herd
by continually producing calves, some of which eventually replace the dairy’s producing herd
over time, while excess stock are marketed for beef production or herd replacement elsewhere.
Professionals at the University of California Davis estimate that the normal variation in California
dairy herd sizes ranges from about 10 to 15 percent.

For the purposes of this Order, existing herd size is defined as the maximum number of mature
dairy cows reported in the ROWDs that were submitted in response to the ROWD Request
Letter, plus or minus 15 percent (to account for the normal variation in herd sizes). An increase
in the number of mature dairy cows of more than 15 percent is considered an expansion, and
the expanded dairy will be required to file a new ROWD to obtain regulatory coverage under a
different General Order or an individual order.

As stated above, neither the 2007 General Order nor this Order purports to be a NPDES permit.
Dairies that have a discharge requiring coverage under & NPDES permit must obtain coverage
under Revised Order R5-2010-118, Revised Waste Discharge Requirements/NPDES Permit
CAGO15001 (as revised by Order R5-2011-0091). As Order R5-20011-0091 simply modifies
Order R5-2010-0118, R5-2011-0091 does not exist as a separate order and the Expiration Date
of Order R5-2010-0118 has not changed

For a variety of reasons, the Central Valley Water Board may also determine fhat an individual
dairy facility is not appropriately regulated under the Dairy General Order, and may require such
a facility to be regulated under individual WDRs. :

RATIONALE FOR ISSUING A GENERAL ORDER

The Central Valley Water Board has the authority to regulate waste discharges that could affect
the quality of the waters of the state under Division 7 of the Water Code. The Board regulates
most discharges by prescribing waste discharge requirements (including both waste discharge
requirements issued under state law and waste discharge requirements issued under the
federal Clean Water Act) or by issuing conditional waivers. All confined animal facilities (as
defined in Cal. Code Regs., tit. 27, § 20164}, including dairies, are subject to the Board’s
regulatory authority.

Water Code section 13263(i) describes the criteria that the Board uses to determine whether a
group of facilities should be regulated under a general order (as opposed to individual orders).
These criteria include:

»  The discharges are produced by the same or similar types of operations,
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»  The discharges involve the same or similar types of wastes,
e  The discharges require the same or similar treatment standards, and

»  The discharges are more appropriately regulated under general WDRS rather than
individual WDRs.

Dairy facilities are appropriately regulated by a general order because they: (a) involve similar
types of operations, where animals are confined and where their wastes are managed by onsite
storage, land application, or removal offsite; (b} the discharges from these facilities, which are
primarily composed of animal waste, are similar; (c) the dairies are subject to regulations that
impose the same or similar treatment standards; (d) discharges of dairy wastes have the same
potential to impact waters of the state; and, {e) given the large number of facilities and thelr
similarities, the dairies are more appropriately regulated under a general order.

APPLICABLE REGULATIONS, PLANS, AND POLICIES
Water Quality Control Plans

The Central Valley Water Board has adopted Water Quality Control Plans (Basin Plans) for the
Sacramento River and San Joaquin River Basins (4" ed.) and for the Tulare Lake Basin (2™
ed.). These two Basin Plans designate the beneficial uses of groundwater and surface waters of
the Central Valley Region, specify water quality objectives to protect those uses, and include
implementation programs for achieving water quality objectives. The Basin Plans also
incorporate, by reference, plans and policies of the State Water Board, including the State Anti-
Degradation Policy and State Water Board Resolution 88-63 (Sources of Drinking Water Policy).
The Dairy General Order contains requirements necessary to bring the discharges of waste
from the dairies into compliance with the Basin Plans, including requirements to meet the water
quality objectives and protect beneficial uses specmed in the Basin Plans, and other applicable
plans and policies.

Beneficial Uses of S_urface Water and Groundwater

The State Water Board adopted statewide standard definitions for beneficial uses of surface and
ground waters. These standard definitions were used to identify the existing and potential future
beneficial uses contained in the Basin Plans. Consideration also was given to the practicability
of restoring uses which may have been lost because of water quality.

Surface Waters: Pursuant to Chapter Il of the Basin Plans, the beneficial uses of surface water
may include: municipal and domestic supply; agricuitural supply; industrial process supply;
industrial service supply; hydro-power generétion; water contact recreation; non-contact water
recreation; warm freshwater habitat; cold freshwater habitat; migration of aquatic organisms;
spawning reproduction and/or early development; wildlife habitat; navigation; rare, threatened,
or endangered species; groundwater recharge; freshwater replenishment; aquaculture; and
preservation of biological habitats of special significance. The Sacramento River and San
Joaquin River Basins Plan includes four additional beneficial use designations not specified in
the Tulare Lake Basin Plan (agricultural stock watering, commercial and sport fishing, estuarine
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habitat, and shellfish harvesting). Both Basin Plans contain a Table that lists the surface water
bodies and the beneficial uses. Where water bodies are not specifically listed, the Basin Plans
designate beneficial uses based on the waters to which they are tributary.

The beneficial uses are protected in the Dairy General Order by, among other requirements, a
prohibition on the direct or indirect discharge of waste and/or storm water from the production
area to surface waters, a prohibition on the discharge of wastewater to surface waters from
cropland, a prohibition on any discharge of storm water to surface water from the land
application areas unless the land application area has been managed consistent with a certified
Nutrient Management Plan, and a prohibition on the discharge of waste from existing milk cow
dairies to surface waters that causes or contributes to an exceedance of any applicable water
quality objective or any applicable state or federal water quality criterion.

Ground waters: Chapter Il of the Sacramento River and San Joaquin River Basin Plan states:

"Unless otherwise designated by the Regional Water Board, all groundwaters in the Region are
considered as suitable or potentially suitable, at a minimum, for municipal and domestic water
supply, agricultural supply, industrial service supply, and industrial process supply.”

Chapter Il of the Tulare Lake Basin Plan designates the beneficial uses of groundwater to
include municipal and domestic supply, agricultural supply, industrial service supply, industrial
process supply, water contact recreation, and wildlife habitat. The Tulare Lake Basin Plan
includes a Table that lists the designated beneficial uses of groundwater within the Basin.

These beneficial uses are protected in this Order by, among' other requirements, the
specification that the discharge of waste at an existing milk cow dairy shall not cause a violation
of water quality objectives or cause pollution or nuisance. Degradation of groundwater is
allowed provided it is in accordance with this Dairy General Order.

Water Quality Objectives

Pursuant to Water Code section 13263(a), WDRs must implement the Basin Plans, and the
Board must consider the beneficial uses of water, the water quality objectives reasonably
required to protect those beneficial uses, other waste discharges, and the need to prevent
nuisance conditions. Water quality objectives are the limits or levels of water quality constituents
or characteristics that are established for the reasonable protection of beneficial uses of water
or the prevention of nuisance within a specific area. (Wat. Code, § 13050(h).) Water quality
objectives apply to all waters within a surface water or groundwater resource for which
beneficial uses have been designated. Water quality objectives are listed separately for surface
water and groundwater in Chapter Il of the Basin Plans and are either numeric or narrative. The
water quality objectives are implemented in WDRs consistent with the Basin Plans’ Policy for
Application of Water Quality Objectives, which specifies that the Central Valley Water Board
“will, on a case-by-case basis, adopt numerical limitations in orders which will implement the
narrative objectives.” To derive numeric limits from narrative water quality objectives, the Board
considers relevant numerical criteria and guidelines developed and/or published by other
agencies and organizations.
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The primary waste constituents of concern (COC’s} due to discharges of waste from dairies with
respect to surface waters are: nitrogen in its various forms (ammonia and un-ionized ammonia,

“nitrate, nitrite, and total Kjeldahl nitrogen), phosphorus, potassium, salts (as measured by total
dissolved solids and electrical conductivity), total suspended solids, and pathogens. In addition,
dairy operators typically use chemicals such as cleaning products to disinfect their mil'king
-equipment, footbaths to maintain the health of their herd, and pesticides in the production area
and land application areas. Some portion of some of these chemicals may be commingled with
process wastewater before it is stored in the retention pond.

The COC's due to discharges of waste from dairies with respect to groundwater are: nitrogen in
its various forms (ammonia and un-ionized ammonia, nitrate, nitrite, and total Kjeldahl nitrogen),
salts, and general minerals (calcium, magnesium, sodium, potassium, bicarbonate, carbonate,
sulfate, and chloride). The discharge of waste from dairies must not cause surface water or ‘
groundwater to exceed the applicable water quality objectives for those constituents. If
compliance cannot be immediately achieved, the Board may set a compliance time schedule for
the discharger to achieve compliance with the water quality objectives. Under the Basin Plans,
this time schedule must be “as short as practicable.”

Water Quality Objectives and Federal Criteria for Surface Water’

Water quality objectives that apply to surface water include, but are not limited to, (1) numeric
objectives, including the bacteria objective, the chemical constituents objective (includes listed
chemicals and state drinking water standards, i.e., maximum contaminant levels (MCLs)
promulgated in Cal. Code Regs., tit. 22, §§ 64431 and 64444 and are applicable through the
Basin Plans to waters designated as municipal and domestic supply), dissolved oxygen
objectives, pH objectives, and the salinity objectives; and (2) narrative objectives, including the
biostimulatory substances objective, the chemical constituents objective, and the toxicity
objective. The Basin Plans also contain numeric water quality objectives that apply to
specifically identified water bodies, including for example, electrical conductivity objectives for
the Delta.

Federal water quality criteria that apply to surface water are contained in federal regulations
‘referred to as the California Toxics Rule and the National Toxics Rule. (See 40 C.F.R. §§
131.36 and 131.38.)

' The Dairy General Order prohibits the direct or indirect discharge of waste and/or storm water from the
production area to surface waters, the discharge of wastewater to surface waters from cropland, and the
discharge of storm water to surface water from the land application areas where manure or process
wastewater has been applied unless the land application area has been managed consistent with a
certified Nutrient Management Plan.
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Water Quality Objectives for Groundwater

Water quality objectives that apply to groundwater include, but are not limited to, (1) numeric
objectives, including the bacteria objective and the chemical constituents objective (includes
state MCLs promulgated in Cal. Code Regs., tit. 22, §§ 64431 and 64444 and are applicable
through the Basin Plans to municipal and domestic supply), and (2) narrative objectives
including the chemical constituents, taste and odor, and toxicity objectives. The Tulare Lake
Basin Plan also includes numeric salinity limits for groundwater.

State Water Board Resolution 88-63 {The Sources of Drinking Water Policy)

The Sotirces of Drinking Water Policy states that all surface waters and groundwaters of the
state are considered to be suitable, or potentially suitable, for municipal or domestic water
supply, except where the groundwater meets one or more of the criteria specified in the Basin
Plan, including:

a.. The TDS exceeds 3,000 milligrams per liter (mg/L) (5,000 micromhos per centimeter {umhos/cm)
electrical conductivity) and the aquifer cannot reasonably be expected by the Regional Board to
supply a public water system;

b.  There is contamination, either by natural processes or by human activity (unrelated to a specific
pollution incident), that cannot reasonably be treated for domestic use using either Best
Management Practices or best economically achievable treatment practices; or

c.  The water source does not provide sufficient water to supply a single well capable of producing an
average, sustained yield of 200 gallons per day.

d.  The aquifer is regulated as a geothermal energy producing source or has been exempted
administratively pursuant to 40 CFR, Section 146.4. for the purpose of underground injection of
fluids associated with the production of hydrocarbon or geothermal energy, provided that these
fluids do not constitute a hazardous waste under 40 CFR, Section 261.3.

Both Basin Plans include criteria for granting exceptions to municipal and domestic supply
designations based on the Sources of Drinking Water Policy. The Tulare Lake Basin Plan also
includes criteria for granting exceptions to the designation of beneficial uses for agricultural
supply and industrial supply. The Tulare Lake Basin Plan specifies exceptions to the designated
beneficial uses for some groundwater within the Tulare Lake Basin. Exceptions to the Sources
of Drinking Water Policy are not self-implementing, but must be established in an amendment to
the Basin Plan. '

Title 27 of the California Code of Regulations

Title 27 of the California Code of Regulations prescribes minimum standards for animal waste at
confined animal facilities. For surface water protection, Title 27 includes requirements for the
design of containment facilities for both storm water and process wastewater and for adequate
flood protection. For groundwater protection, the minimum standards in Title 27 require existing
milk cow dairies to minimize percolation of wastewater to groundwater in disposal fields, apply
manure and wastewater to disposal fields at reasonable agronomic rates, and minimize
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infiltration of water into underlying soils in manured areas. Furthermore, retention ponds must
be located in, or lined with, soils of at least 10 percent clay and no more than 10 percent gravel.
(Cal. Code. Regs., tit. 27, § 22562(d) )

However, it is Central Valley Water Board staff's understanding that the retention pond standard
was developed based on the assumption that manure solids contained within the wastewater
would effectively reduce the permeability of the soils lining the wastewater ponds. This reduced
permeability would result in a lowering of the pond leaching rate to a level thought to be
protective of groundwater quality. An October 2003 report (the “Task 2 Report”) by Brown, -
Vence, and Associates (BVA) confirmed that the “... current Title 27 requirements are insufficient
to prevent groundwater contamination from confined animal facilities, particularly in vulnerable
geologic environments.” Adverse impacts have been detected in areas where groundwater is
as deep as 120 feet below ground surface, and in some areas underlain by fine-grained
sediments. Factors that appear to affect a clay-lined pond's ability to be protective of
groundwater quality vary significantly from site to site due to native soil conditions, pond
construction, pond age, manure properties, climate, pond operation, pond maintenance and
depth to groundwater. Potential controlling factors appear to include: the inherent structure of
the underlying soil, the moisture content of the unsaturated portion of the aquifer (vadose zone)
the presence or absence of macropores or preferential pathways within the vadose zone
(desiccation cracking, earthworm channels, development of root holes}, and the oxidation
reduction conditions present within the vadose zone and within the aquifer itself.

1

Resolution 68-16 (State Anti-Degradation Policy)

The State Anti-Degradation Policy, adopted by the State Water Board in October 1968, limits
the Board's discretion to authorize the degradation-of high-quality waters. This policy has been
incorporated into the Board's Basin Plans. High-quality waters are those waters where water
quality is more than sufficient to support beneficial uses designated in the Board's Basin Plan.
Whether or not a water is a high-quality water is established on a constituent-by-constituent
basis, which means that an aquifer can be considered a high-quality water with respect to one
constituent, but not for others. (State Water Board Order WQ 91-10.)

The following provisions of the State Anri-Degradation Policy are directly applicable to the
discharges regulated by the Dairy General Order:

1. Whenever the existing quality of water is better than the quality established in policies as of the
date on which such policies become effective, such existing high quality will be maintained unti it
has been demonstrated to the State that any change will be consistent with maximum benefit to
thé people of the State, will not unreasonably affect present and anticipated beneficial use of
such water, and will not resuit in water quality less than that prescribed in the policies.

2. Any activity which produces or may produce a waste or increased volume or concentration of
waste and which discharges or proposes to discharge to existing high quality waters will be
required to meet waste discharge requirements which wilt result in the best practicable treatment
or control of the discharge necessary to assure that (a) a pollution or nuisance will not occur and
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{b) the highest water quality Consistent with maximum benefit to the people of the State will be

maintained.

State Anti-Degradation Policy Flowchart

The Initial Water
Quality Assessment

Apply?

Anti-Deqradation
Policy: Application

Generally speaking, these provisions
require that the Board adopt standards
and requirements to ensure the
discharger controls the discharge by
employing “best practicable treatment or
control” methodologies to limit the extent
of the degradation, and that the Board
carefully consider whether the permitted
degradation inheres to the maximum
benefit to the people of the State when
the Board prescribes waste discharge
requirements that will result in the
degradation of high-quality waters. The
State Anti-Degradation Policy also
requires that the Board prohibit waste
discharges from resulting in water
poliution or nuisance, though this is a
requirement that also exists outside the
context of the State Anti-Degradation
Policy. (see Wat. Code, § 13263.) -

.The State Water Board has provided

only limited guidance regarding the Stafe
Anti-Degradation Policy. The State Water
Board's Administrative Procedures
Update 90-004 provides guidance for
implementing State Anti-Degradation
Policy and the Clean Water Act's anti-
degradation provisions (40 C.F.R. §
131.12.) in the context of NPDES
permitting. Although APU 90-004 is not
directly applicable to the Dairy General
Order because nonpoint discharges from
agriculture are exempt from NPDES
permitting requirements, the Appellate
Court found this document informative in
interpreting the State Anti-Degradation
Policy. The following analysis adheres to
existing guidance and the Appellate
Court’s decision in the AGUA case.
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As recounted in the AGUA litigation, the Board erred when it issued the 2007 General Order
because it failed to comply with the State Anti-Degradation Policy. The reissued Dairy General
Order contains revisions designed to comply with the AGUA decision, which interpreted the
requirements of the State Anti-Degradation Policy. The flow chart on this page describes the
process that the Board generally uses to apply the State Anti-Degradation Policy, and the
following discussion elaborates on how these requirements are applied in the context of the
Dairy General Order.

The following sections describe the step-by-step approach for applying the Anti-Degradation
Policy, followed by the direct application of this policy to the Dairy Genearl Order.

The [nitial Water Quality Assessment

Step 1: Due to the constituent-by-constituent nature of an anti-degradation analysis, the Board
must first compile a list the waste constituents present in the discharge that could degrade
groundwater. These constituents are referred to as “constituents of concern,” or COCs. The
Board uses its best professional judgment to determine this suite of COCs, which is usually
extrapolated from the ROWD that was submitted by the discharger.

Step 2: Once the Board has compiled the list of COCs, it then references numeric limits or other
restrictions that would protect the beneficial uses associated with the receiving water. Some
constituents, such as those constituents that have Maximum Contaminant Levels established in
Title 22 of the California Code of Regulations, have numeric water quality objectives associated
with them, while others have only narrative water quality objectives associated with them. For
constituents that have only narrative water quality objectives associated with them, the Board
derives numeric limits by considering relevant numerical criteria and guidelines developed
and/or published by other agencies and organizations. (e.g., State Water Board, California
Department of Health Services, California Office of Environmental Health Hazard Assessment,
California Department of Toxic Substances Control, University of California Cooperative
Extension, California Department of Fish and Game, U. S. EPA, U. 8. Food and Drug
Administration, National Academy of Sciences, U. S. Fish and Wildlife Service, Food and
Agricultural Organization of the United Nations).

Step 3: The Board then makes a good-faith effort to determine best water quality that has
existed since 1968, the year in which the anti-degradation policy was promulgated (often data
from 1968 or earlier are unavailable). The Board then determines whether any subsequent
lowering of water quality was due to a regulatory action taken by the Board. The best guality
that has existed since 1968, minus any authorized degradation, becomes the “baseline” water
quality®.

Determininq Whether the Anti-Degradation Policy is Triggered

Step 4: The Board compares the numeric limits derived in Step 2 with the baseline water quality
derived in Step 3. For each constituent, if the baseline water quality is better than the derived

 Water quality control policies adopted subsequent to 1968 may alter the calculation of this baseline.



information Sheet 1S-12-
Reissued Waste Discharge Requirements General Order R5-2013-0122
Existing Milk Cow Dairies

limits (i.e., the quality needed to support all of the beneficial uses), then the water is considered
a “high-quality water.” If the receiving water is not a high-quality water for all of the COCs, then
the State Anti-Degradation Policy does not apply.

Step 5: The Board determines whether the discharge will degrade the receiving water. The
Board makes this determination by comparing the information contained in the discharger's
ROWD or other applicable information with the baseline water quality. If the discharge will not
degrade the receiving water, then the Stafe Anti-Degradation Policy does not apply. Application
of the State Anti-Degradation Policy’s Requirements

Step 6: If the discharge will degrade a high-quality water, then the Stafe Anti-Degradation Policy
requires the Board to prescribe requirements that will result in the best practicable treatment or
control (BPTC) of the wastes in the discharge. BPTC is an evolving concept that takes into
account changes in the technological feasibility of deploying new or improved treatment or
control methodologies, new scientific insights regarding the effect of pollutants, and the
economic realities that regulated industries face. Because this concept evolves over time,
standard industry practices that are considered BPTC today may not be considered BPTC in the
future. And though “practicality” limits the extent to which a discharger must implement
expensive treatment or control measures, the Board must ultimately ensure that discharges do
not cause pollution or nuisance, thereby protecting those who rely on the quality of groundwater
and surface waters.

Neither the Water Code nor the State Anti-Degradation Policy defines the term “best practicable
treatment or control.” However, the State VWater Board has stated that “one factor to be
considered in determining BPTC would be the water quality achieved by other similarly situated
dischargers, and the methods used to achieve that water quality.” (See Order WQ 2000-07, at
pp. 10-11). Furthermore, in a “Questions and Answers” document for Resolution 68-16 (the
Questions and Answers Document), BPTC is interpreted to include:

“[A] comparison of the proposed method to existing proven technology; evaluation of
performance data (through treatability studies); comparison of alternative methods of
treatment or control, and consideration of methods currently used by the discharger or
similarly situated dischargers.”

Though the Board is prohibited from specifying the design, location, type of construction, or
particular manner in which a discharger may comply with a requirement, order, or decree (Wat.
Code § 13360.), the Board can still compare the treatment or control practices that a discharger
has described in its ROWD to the treatment or control practices employed by similarly-situated
dischargers in order to make a BPTC determination. (State Water Board Order WQ 2000-7.)
Furthermore, “practicability” dictates that the Board consider the costs associated with the
treatment or control measures that are proposed in the ROWD.

Step 7. The State Anti-Degradation Policy also requires that the Board consider whether the
degradation authorized in a permit is “consistent with the maximum benefit to people of the
state.” For discharges subject to the federal Clean Water Act, it is only after “intergovernmental
coordination and public participation” and a determination that “allowing lower water quality is
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necessary to accommodate important economic or social development in the area in which the
waters are located” that the Board can allow for degradation. (40 C.F.R. § 131.12.) -

As described in the Question and Answers Document mentioned above, some of the factors
that the Board considers in determining whether degradation is consistent with the maximum
benefit to people of the State include: economic and social costs, tangible and intangible, of the
proposed discharge, as well as the environmental aspects of the proposed discharge, including
benefits to be achieved by enhanced pollution controls. USEPA guidance clarifies that the
federal antl-degradatlon provision,

. is not a ‘no growth' rule and was never designed or intended to be such. Itis a policy that
allows public decisions to be made on important environmental actions. Where the state intends
to provide for development, it may decide under this section, after satisfying the requirements for
intergovernmental coordination and public participation, that some lowering of water quality in
"high quality waters" is necessary to accommodate important economic or social development”
(EPA Handbook for Developing Watershed Plans to Restore and Protect Our Waters, Chapter 43,

APU 90-004 requires the Board to consider both the costs to the discharger and the costs
imposed upon the affected public in the NPDES context, and states that “[c]ost savings to the
discharger, standing alone, absent a demonstration of how these savings are necessary to .
accommodate ‘important social and economic development’ are not adequate justification’ for
allowing degradation.”

It is, however, important to keep the “maximum benefit to people of the state” requirement in
context. Neither the State Anti-Degradation Policy nor the Water Code allows unreasonable
affects to beneficial uses. Therefore, such unreasonable effects (such as the unmitigated
pollution of a drinking water source) are not the focus of the Board's inquiry, because they are
legally prohibited. Instead, the State Anti-Degradation Policy requires the Board to consider the
costs that may be imposed on other dischargers as a result of the degradation that the Board is
allowing to occur. For example, if the Board allows a discharger to operate a sub-standard
facility that degrades a high-quality groundwater, dischargers situated downstream (for surface
waters) or downgradient (for groundwaters) from that discharge would be discharging to a
receiving water that lacks any capacity to assimilate additional waste loads. This may impose
higher treatment costs on the downstream/downgradient discharger.

Ultimately, the Board may allow degradation to occur following a demonstration that the
degradation is consistent with the maximum benefit to the people of the state; the State Anti-
Degradation Policy is not a ho-growth or no-degradation policy. However, the Board must justify
why this degradation is beneficial not only to the discharger, but to others reliant on the water
quality of the receiving water body.

Step 8: the Board must ensure that discharges will not unreasonably affect present and
anticipated beneficial use of such water, will not result in water quality less than that prescribed
in relevant policies, and will not cause poliution or nuisance. The Water Code defines “poliution”
to mean an alteration of the quality of the waters of the state by waste to a degree which
unreasonably affects either the waters for beneficial uses or the facilities which serve these
beneficial uses, i.e., violation of water quality objectives. (Wat. Code, § 13050(1).) The term



[nformation Sheet 1S-14
Reissued Waste Discharge Reguirements General Qrder R5-2013-0122
Existing Milk Cow Dairies

nuisance is defined as anything that is, (1) injurious to health, indecent or offensive to the
senses, or an obstruction to the free use of property so as to interfere with the comfortable
enjoyment of life or property; (2) affects an entire community or considerable number of
persons; and (3) occurs during, or as a result of, the treatment or disposal of wastes. (Wat.
Code, § 13050(m).) To constitute a nuisance, all three factors must be met.

The Board ensures that this component of the Stafe Anti-Degradation Policy is met by requiring
a discharger to comply with water quality objectives designed to protect all designated beneficial
uses, thereby protecting those who rely on the quality of groundwater and surface waters.

The State Anti-Degradation Policy as Applied to the Dairy General Order

Steps 1-5 (Applied): Although background water quality varies significantly in those areas
covered by the Dairy General Order, most receiving waters are considered high-quality waters
for one or more constituents of concern, and wastes from dairy facilities will degrade these
waters. As the court concluded, “it is certain that the water quality of [at least some of] the
existing groundwater is better than the water quality objective, making the groundwater high
quality water for antidegradation purposes. Water can be considered high quality for purposes
of the antidegradation policy if it is determined to be so for any one constituent, because the
determination is made on a constituent by constituent basis.” (AGUA at 1271.) Furthermore,
evidence in the Administrative Record indicates that wastes discharged from the regulated
dairies will degrade this high-quality water, thereby triggering the State Anti-Degradation Policy.

Step 6 (Applied): Given that the Stafe Anti-Degradation Policy applies, the Board must ensure
that the Dairy General Order requires regulated dairies to implement BPTC measures to
minimize the amount of degradation that will occur.

Generally speaking, the waste management practices employed by dairies can be broken down
into three distinct areas: production areas (including milk barns, feed storage areas, and corral
areas), wastewater ponds, and land application areas. The following is a discussion of what the
Board considers to be BPTC for each of these three components of the regulated dairy
operations.

Best Practicable Treatment or Confrol Measures for the Production Area

The Dairy General Order considers the term “Production Area” to include milk barns,
wash/sprinkler pens, feed and non-liquid manure storage areas, and corrals (i.e., animal
confinement areas). For these areas, the most effective way to reduce or eliminate water quality
impacts is to restrict the infiltration of waste in these areas. Title 3 of the California Code of
Regulations (Title 3), sections 645 et seq., set specifications for milk dairy buildings, including:

* §646.1 (Corrals, Ramps, and Surroundings). This section requires that dirt or unpaved
corrals be graded to promote drainage and that cow washing areas shall be paved
(concrete or equivalent) and sloped to a drain. Water troughs, permanent feed racks,
and mangers shall have paved access, and water troughs shall have a drain to carry
water away from the corrals;
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*  §648(c) Requires that milk rooms be floored with concrete or other suitable material
and be provided with a vented, trapped drain and §649(a) requires that milk barns be
floored with concrete or other suitable material and be sloped to drain; and

» §661 Requires that roof drainage from barns, milk houses, or shelters shall not drain
into a corral unless the corrals are paved and properly drained.

In addition to the requirements of Title 3, the Dairy General Order requires that milk barns,
including their related sprinkler pens and gutters be designed and maintained to convey all
water that has contacted animal wastes or feed directly to the wastewater retention system, and
that all production area structures must be constructed or otherwise designed so that clean
rainwater is diverted away from manured areas, feed storage areas, and waste containment
facilities, unless drainage is fully contained in the wastewater retention'system. Dairy operators
must design and maintain the animal confinement area (including corrals), and manure and feed
storage areas in a manner that limits infiltration so that wastes, nutrients, and contaminants
generated are directed to the manure retention pond(s). The Dairy General Order prohibits
standing water in these areas as of 72 hours after the last rainfall (see Production Area
Specification D-6 of the reissued Dairy General Order).

Best Practicable Treatment or Control Measures for Land Application Areas

Normal commercial farming practices, including the application of dairy wastes to cropland as
fertilizer, can contribute salts, nutrients, pesticides, trace elements, sediments, and other by-
products that can affect the quality of surface water and groundwater. Evaporation and crop
tfranspiration remove water from soils, which can result in an accumulation of salts in the root
zone. Additional amounts of water are often applied to leach the salts below the root zones.
These leached salts can cause impacts to groundwater or surface waters. Even using the most
efficient irrigation systems and appropriate fertilizer application rates and timing to correspond to
crop needs, irrigation of cropland may degrade high-quality groundwater. In addition, in land
applications areas where groundwater is shallow, some Dischargers have installed subsurface
(tile) drainage systems to maintain the groundwater level below the crop's root zone. Drainage
from these systéms, which may include constituents originating from the dairies, may be
discharged directly to surface water bodies or to drainage ditches that discharge to surface
water bodies. Some of these systems discharge to evaporation basins that are subject to waste
discharge requirements. '

With respect to salts and nutrients, the key to limiting degradation and ensuring compliance with
water quality objectives at the dairies’ land application areas is an effective Nutrient
Management Plan, which specifies the volume and composition of the wastewater that can be
applied to land application areas without causing adverse groundwater impacts. The Board
considers an effective Nutrient Management Plan to be BPTC for the land application areas.
The majority of the dairies covered under the 2007 General Order had been operating for many
years without a Nutrient Management Plan. In response, the Board required each dairy operator
to develop and implement a Nutrient Management Plan, and the reissued Dairy General Order
will continue this requirement.
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Unlike most other groundwater-related components of a dairy's waste management strategy,
Nutrient Management Plans have received a significant amount of attention from the USEPA.
This is because precipitation-related discharges from land application areas are considered
.agricultural storm water discharges, and are therefore not subject to the federal Clean Water
Act’'s CAFO regulations. However, this exemption applies only when the “...manure, litter, or
process wastewater [at the land application area] has been applied in accordance with site
specific nutrient management practices that ensure appropriate agricultural utilization of the
nutrients in the manure, litter, or process wastewater...” (40 C.F.R. §122.23.) Therefore, the
USEPA has taken a close interest in the “site specific nutrient management practices” for
application of waste from large concentrated animal feeding operations to land application
areas. The Dairy General Order mandates that dairies employ the management practices
required by Title 40 Code of Federal Regulations Section 122.42(e)(1){vi)-(ix).

Because the Dairy General Order requires compliance with the federal CAFO regulatory
requirements, precipitation-related discharges from land application areas at facilities operating
in compliance with this Order are considered agricultural storm water discharges. And since
they are consistent with USEPA’s “best practicable control technology,” the technical standards
for nutrient management represent BPTC for the purposes of compliance with the State Anti-
Degradation Policy. In addition, the Dairy General Order requires dairies who utilize tile drain
systems fo identify their location and discharge point(s) and to monitor discharges from these
systems. The Dairy General Order also specifies well and surface water setbacks and requires
certification of backflow prevention for all irrigation wells (Standard Provisions 18 and
Attachment B. VI {Waste Management Plan for the Production Area for Existing Mitk Cow
Dairies]). Additionally, the Dairy General Order's Land Application Specifications contains
additional requirements regarding waste infiltration and soil moisture capacity limits for waste
application.

Pond Requirements: Generally

The Dairy General Order includes requirements that all ponds must be verified by an engineer
to have adequate capacity and structural integrity to hold generated process water and
precipitation. All ponds must be managed and maintained to prevent breeding of mosquitoes
and other vectors. Ponds shall not have small coves and irregularities around the perimeter of
the water surface. Weeds shall be minimized in all ponds through control of water depth,
harvesting, or other appropriate method, and dead algae, vegetation, and debris shall not be
allowed to accumulate on the water surface. These measures are required elements of a BPTC
program for all ponds, whether they are already existing ponds or whether they are new or
expanded ponds.

Best Practicable Treatment or Control Measures for New or Expanded Ponds

Three counties in the Central Valley Region, many other states, and the Natural Resources
Conservation Service have pond design requirements that are more stringent than is required
by Title 27 (see Table 1 at the end of this Information Sheet). For new or expanded ponds, the
Board considers these more stringent design standards to be BPTC.
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Kings County and Merced County require pond liners to have a maximum seepage rate of 1 x
10 centimeters per second (cm/sec). Four of the top ten milk producing states (Wisconsin,
Pennsylvania, Michigan, and Washington) require ponds to be designed to comply with the
state’s Natural Resources Conservation Service Practice Standard 313 (CPS 313). These
states’ CPS 313s have pond liner requirements that range from in-place soils (two to three feet
thick with more than 50 percent fines or maximum permeability of 1 x 108 cm/sec), or a liner of
one foot thick compacted clay with maximum permeability of 1 x 107 or maximum seepage rate
of 1 x 10 if manure sealing cannot be credited or 1 x 10°* cm/sec if manure sealing can be
credited, minimum thickness of one foot) concrete, geomembranes, or geosynthetic clay liners®.

One state (ldaho) requires pond liners to comply with NRCS Agricultural Waste Management
Field Handbook Appendix 10D, which recommends either: two feet of in-place soils with
maximum permeability of 1 x 10° cm/sec or a liner of compacted clay (minimum one foot thick
with allowable seepage rate of 1 x 10”° cm/sec if manure sealing credit allowed or 1 x 10°®
cm/sec if manure sealing credit not allowed), concrete, geomembrane, or geosynthetic clay.
New Mexico and Texas require pond liners have a maximum permeability of 1 x 107 cm/sec
and Minnesota requires pond liners with a maximum seepage rate of 5 x 10~ cm/sec.

California CPS 313 requires pond liners have a maximum target seepage rate of 1 x 10°
cm/sec, except where aquifer vulnerability or risk is high in which case a synthetic liner or other
alternative liner is required (see Table 1 of this Information Sheet).

While these pond design requirements provide more groundwater protection than the Title 27
requirements, there are no known studies that fully evaluate the ability of any of these. county,
state, or NRCS pond liner requirements to protect groundwater quality. It would be difficult to
determine if any proposed pond design would be protective of groundwater quality without an
evaluation of information on depth to groundwater, existing groundwater quality beneath the
facility, nature of the geologic material between the bottom of the retention pond and the first
encountered groundwater, nature of the leachate from the retention pond, and proximity to
existing supply wells. Proposed pond designs that do not include such an evaluation should be
very conservative to assure protection of groundwater under any likely conditions. The most
conservative pond design would include a double lined pond with a leachate collection and
removal system between two geosynthetic liners. Such pond designs are currently being
approved by the Central Valley Water Board at classified waste management units regulated
under Title 27 of the California Code of Regulations (i.e., landfills and Class Il surface
impoundments) and a limited number of wastewater retention ponds at dairies.

The Dairy General Order provides a two-tiered approach that will allow the Discharger two
options for retention pond design. Tier 1 includes a retention pond designed to consist of a
double liner constructed with 60-mil high density polyethylene or material of equivalent durability
with a leachate collection and removal system (constructed in accordance with Cal. Code

® National Resources Canservation Service, Agricultural Waste Managerment Field Handbook, Appendix 10D —
Geotechnical, Design, and Construction Guidelines.
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Regs., tit. 27, § 20340} between the two liners. Review for retention ponds designed to this
standard will be conducted in less than 30 days of receipt of a complete design plan package
submitted to the Board. Tier 2 includes a retention pond designed in accordance with California
Natural Resource Conservation Service (NRCS) Conservation Practice Standard 313 or
equivalent and which the Discharger must demonstrate through submittal of technical reports
that the alternative design is protective of groundwater quality.

Best Practicable Treatment or Control Measures for Existing Dairy Ponds

Existing dairy ponds were built to contain and store the large quantities of dairy cow wastes
prior to discharge to land application areas. These ponds present a difficult challenge for the
dairies that may be causing unacceptable groundwater impacts. This is because requiring the
immediate retrofitting of existing ponds to meet Tier 1 or Tier 2 requirements (the Dairy General
Order’s requirements for new or expanded ponds) would be beyond practicable economic limits
for most dairies (See Memorandum from John Schaap and Steve Bommelje, Provost &
Pritchard to Theresa A. Dunham, Somach Simmons & Dunn (August 5, 2013), Costs to Retrofit.
Existing Dairies That Do Not Have Tier 1 or Tier 2 Lagoons (Provost & Pritchard 2013); see also
Memorandum from Annie AcMoody, Western United Dairymen to Theresa A. Dunham, Somach
Simmons & Dunn (August 6, 2013), Financial Impact to Retrofit Existing Dairies That Do Not
Have Tier 1 or Tier 2 Lagoons (AcMoody 2013).) Specifically, the range of costs to retrofit
lagoons range from an estimated low of $180,000 for a single liner at a 300 milk cow dairy to
almost $1.4 million for a double liner at a 3000 milk cow dairy. (See Provost & Pritchard 2013,
p. 3.) Considering the net loss in dairy operation revenues over the past five years and the
likelihood of an inability to obtain financing, it would be near impossible for most dairy
operations retrofit dairy lagoons and remain in operation. (AcMoody 2013, p. 4.) If forced to
retrofit such lagoons, many dairy operations would likely go out of business. The widespread
closure of dairies in the Central Valley would have regional and state economic impacts.

Considering the wide-spread economic impacts that would occur with respect to requiring
application of Tier 1 or Tier 2 requirements to existing ponds, the Central Valley Water Board
finds that BPTC for existing ponds constitutes an iterative process of evaluation that includes
groundwater monitoring individually or through the RMP, assessment of data collected,
evaluation of Existing Pond conditions and their impact on groundwater quality, and case
studies that evaluate potential changes in management practices and/or activities that may be
necessary to further protect groundwater quality from existing ponds.

The Board will use the SRMR (for dairies represented in the RMP) or individual Summary
Monitoring Reports (SMRs), for dairies that are in an individual monitoring program, to
determine whether upgrades to existing ponds will be required. Facilities where data
demonstrate that an existing pond is resulting in degradation beyond what is authorized under
this order will be required to upgrade facilities on a time schedule that is as short as practicable.
Substituting alternative management practices for the existing ponds (such as reducing the
water level in the ponds, dry-scrape, or other methods) would also be acceptable, provided
those management practices are found to be protective of groundwater quality for the conditions
present where they would be implemented. Regulated dairies that are found not to be protective
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of underlying groundwater must upgrade their management practices on a time schedule that is
as short as practicable, supported with appropriate technical or economic justification, but in no
case may time schedules extend beyond 10 years from the date that the Summary Report or
SRMR is approved by the Executive Officer.

Step 7 (Applied): In the case of the dairies regulated by the Dairy General Order, allowing the
maximum extent of degradation allowed by law (i.e., degradation up to the water quality
objectives that are protective of the designated beneficial uses) would allow the Board to focus
its efforts on ensuring that the discharges do not impact sensitive populations that rely on the
quality of the receiving waters. In other words, while the focus of the State Anti-Degradation
Policy is on justifying degradation that will ultimately result in water quality somewhere between
the “best water quality that has existed since 1968” and a numeric limit that is protective of all
beneficial uses, the Board and the dairy industry acknowledge that their primary task lies in
preventing pollution and protecting sensitive uses.

The Board acknowledges that significant degradation at dairies has occurred throughout the
Central Valley Region due to historic practices. In issuing the Dairy General Order, the Board
will allow the maximum extent of degradation allowed by law to occur. The Dairy General Order
is structured in such a way as to compel the dairy industry to focus their available resources on
meeting water quality objectives, thereby protecting communities that are dependent on
groundwater. As the dairy industry develops more effective management practices in the
coming years, the Board may re-evaluate this goal, and may impose more stringent
requirements that reflect the availability of better practicable management practices.

Step 8 (Applied): Although dairy waste materials provide nutrients to crops, they can create
pollution or nuisance conditions if improperly managed or cause pollution of surface water
and/or groundwater if site conditions are not taken into account in prepanng a nutrient utilization
and management strategy.

While the Board recognizes that it may be impracticable for the dairy industry to make dramatic
changes to its waste management practices overnight, or even in a few years, those dairies
whose practices are found to not be protective of the underlying groundwaterthrough required
individual or representative monitoring must upgrade their operations to ensure compllance with
water quality objectives on a time schedule that is as short as practicable.

Allowing regulated dairies to degrade high quality waters is consistent with maximum benefit to
people of the State as long as that degradation does not result in detrimental impacts to
beneficial uses over the long term. California’s dairy industry, built on the foundation of 1,563
family-owned dairies statewide®, is important to the economic well-being of the Central Valley.
Dairy farms generate jobs in a variety of sectors, from employees on the farm, providers of farm
and veterinary services, other farmers who grow feed, processors of milk and dairy products,
and in transportation of feed, milk and dairy products, and many others. According fo a

* Source for this an all data on number of dafries, cows and farm gate value of milk:
CDFA.ca.gov/dairy/dairystatsannual.html
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California Milk Advisory Board analysis®, California’s dairy industry is responsible for creating a
total of 443,574 jobs and $63 billion in economic activity. The same report estimated that a
typical dairy cow generates $34,000 in economic activity annually and a herd of 100 cows
creates about 25 jobs.

The economic value of the dairy industry is particularly important within the Central Valley,
where 89 percent of the state's cows and 81 percent of the state’s dairy farms are located, as
well as a significant fraction of the state’s 117 dairy processing plants. Moreover, the jobs
generated in the Central Valley are of even greater importance given routine double-digit
unemployment rates in many rural counties and a high reliance on a healthy agricultural sector.
Furthermore, California dairy farms are a significant producer of the nation’s milk supply. In
2012, California dairy farms produced about 41.7 million pounds of milk, which is about a fifth of
the nation’s milk supply. As such, California dairies play an important role in food and nutrition
security for California and the nation.

Considering the economic significance of the Central Valley dairy industry as well as the
important role Central Valley dairies play in providing adequate milk supplies to the nation, the
Central Valley Water Board finds that maintaining the Central Valley dairy industry is to the
benefit of the people of the state.

Verifying that the State Anti-Degradation Policy is Safisfied

Although not an explicit provision of the State Anti-Degradation Policy, the Appellate Court
determined that the Dairy General Order does not comply with the State Anti-Degradation Policy
without a monitoring program sufficient to determine whether the discharges are in compliance
with the Stafe Antf-Degradatfon Policy.

The primary method used to determine if water quality objectlves and the requirements of the
State Anti-Degradation Policy are being met is surface water and groundwater quality
monitoring. The Dairy General Order prohibits discharges of storm water from the production
area to surface water and a'ny discharge of storm water to surface water from the land
application areas being used for nutrient utilization unless that discharge is from land that has
been managed consistent with a certified Nutrient Management Plan. Should discharges of
manure, process wastewater, or storm water occur from the production area, the Dairy General
Order requires discharge monitoring and chemical analysis to determine if an exceedance of a
water quality objective has occurred. The Dairy General Order also requires monitoring of the
first storm water discharge of the year to surface waters from land application areas ona
rotating basis (1/3 of the fields per year); and tailwater discharges to surface waters from the
land application areas if they have occurred less than 60 days following an application of
manure and/or process wastewater. Likewise, the Dairy General Order requires individual or

S hitn:/fwww.californiadairypressroom.com/node/288, study by J/D/G Consulting using economic output multipliers
developed by the U.S. Department of Commerce, Bureau of Economic Analysis. Based on 2008 data (size of the
Califomia dairy industry in number of cows has declined about 3.4 percent since 2008 but the economic impact of the
industry is expected to be roughly similar today as to 2008 due to slightly higher overall levels of milk production).
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representative groundwater monitoring of natural background water quality and the water quality
downgradient of the waste management units (production area, corrals, and land application
areas). '

Monitoring and Reporting Program R5-2013-0122 (MRP) requires dairy operators to sample
domestic and irrigation supply wells on their property, and to either monitor first-encountered
groundwater at their facility or participate in an approved representative groundwater monitoring
program. The purpose of requiring monitoring of water supply wells includes identifying the
quality and trends of water being used at the dairy and the amount of nutrients contained in
irrigation water so it can be accounted for in the development of the required nutrient
management plan. The purpose of requiring monitoring of first-encountered groundwater is to
evaluate current management practices in order to determine whether such practices are
protective of groundwater quality at the most vulnerable point. Groundwater monitoring at
existing dairies is necessary to: determine background groundwater quality, determine existing
groundwater conditions near retention ponds, production areas, and land application areas,
determine whether improved management practices need to be implemented, and confirm that
any improved management practices will have the desired result on groundwater quality.

This Order requires the Discharger to report any noncompliance that endangers human health
or the environment or any noncompliance with the Prohibitions contained in the Order within 24
hours of becoming aware of its occurrence. The Dairy General Order also requires the
Discharger to submit annual monitoring reports which contain the analytical results of laboratory
data, including all laboratory analyses (including Chain of Custody forms and laboratory QA/QC
results) for surface and groundwater monitoring. Additionally, an annual assessment of
groundwater monitoring is required. The assessment must include an evaluation of the
groundwater monitoring program’s adequacy to assess compliance with the Order, including
whether the data provided are representative of conditions upgradient and downgradient of the
wastewater management area, production area, and land application area of the dairy facility.-

Similar to the individual groundwater monitoring program, the representative groundwater
monitoring program is required to submit annual monitoring reports and an evaluation of data
collected to date and an assessment of whether participating dairies are implementing
management practices that minimize degradation of high quality groundwaters and are
protective of beneficial uses.

The Central Valley Water Board recognizes that monitoring the effectiveness of the dairies’
waste management practices and their effect on groundwater is needed to verify that water
quality is adequately protected and the intent of the anti-degradation policy is met. Accordingly,
the Dairy Order, in conjunction with the MRP, requires additional groundwater monitoring that
must be conducted on an individual dairy basis or through Representative Monitoring Programs
(RMPs). Under the terms of the Dairy Order and MRP, all dairies subject to the terms of the
Dairy Order must either conduct their own groundwater monitoring or actively participate in a
RMP. Currently, most dairies subject to the Dairy Order (more than 98 percent) are members of
an RMP.
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Both the individual groundwater monitoring provisions and the RMP’s monitoring requirements
are designed to measure water quality data over time in first-encountered groundwater. An
RMP is further required to conduct such monitoring on a variety of dairy farms that represent the
overall range of conditions on dairies within the Central Valley. This means for a RMP that a.
variety of physical site conditions must be monitored, such as varying soil types and depth to
groundwater. Varying management conditions must also be measured, such as different types
of crops, irrigation methods, waste storage structures and animal housing.

It is recognized that in many cases, a single set of groundwater monitoring data, or even
monitoring data over a period of months or years, may not be sufficient to determine the
effectiveness of existing management practices. Evaluating groundwater results over an
extended period of time, in conjunction with gathering data regarding existing surface practices,
is necessary to determine whether water quality is being protected or is being unreasgnably
impacted.

Waters that are Not High Quality: The “Best Efforts” Approach

When a receiving water body quality exceeds or just meets the applicable water quality
objective due to naturally-occurring conditions or due to prior Board-authorized activities, it is
not considered a high-quality water, and it is not subject to the requirements of the State Anti-
Degradation Policy. However, where a groundwater constituent exceeds or just meets the
applicable water quality objective, the Board must set limitations no higher than the objectives
set forth in the Basin Plan. This rule may be relaxed if the Board can show that “a higher
discharge limitation is appropriate due to system mixing or removal of the constituent through
percolation through the ground to the aquifer.” (State Water Board Order No. WQ 81 -5.)
However, the Board should set limitations that are more stringent than applicable water quality
objectives if the more stringent limitations can be met through the use of “best efforts.” (State
Water Board Order No. WQ 81-5.)(City of Lompoc) The “best efforts” approach involves the
establishment of requirements that require the implementation of reasonable control measures.
Factors which are to be analyzed under the "best efforts” approach include the water quality
achieved by other similarly situated dischargers, the good faith efforts of the discharger to limit
the discharge of the constituent, and the measures necessary to achieve compliance. (City of
Lompogc, at p. 7.) The State Water Board has applied the “best efforts” factors in mterpretlng
BPTC. (see State Water Board Order Nos. WQ 79-14 and WQ 2000-07.)

In summary, the Board may establish requirements more stringent than applicable water quality
objectives even outside the context of the State Anti-Degradation Policy. The “best efforts”
approach must be taken where a water body is not “high quality” and the antidegradation
policies are accordingly not triggered.

California Environmental Quality Act

The Central Valley Water Board adopted a Negative Declaration in 1982 concurrent with the
adoption of Resolution 82-036, which waived waste discharge requirements for milk cow dairies.
The adoption of the Dairy General Order, which prescribes regulatory requirements for existing
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facilities in order to ensure the protection of groundwater resources, is exempt from the
requirements of the California Environmental Quality Act (CEQA)(Pub. Resources Code, §
21000 et seq.) based on the following three categorical exemptions:

e California Code of Regulations, title 14, section 15301 exempts the “operation, repair,
maintenance, [and] permitting ... of existing public or private structures, facilities,
mechanical equipment, or topographical features” from environmental review. Eligibility
under the Dairy General Order is limited to milk cow dairies that were existing facilities
as of 17 October 2005, and the Order does not authorize the expansion of these
facilities. The restoration of, or improvements to, dairy waste management systems to

- ensure proper function in compliance with thls Order will involve minor alterations of
existing private facilities.

+ (California Code of Regulations, title 14, section 15302 exempts the “...replacement or
reconstruction of existing structures and facilities where the new structure will be located
on the same site as the structure replaced and will have substantially the same purpose
and capacity as the structure replaced...” The Dairy General Order will likely require
covered dairies to replace or reconstruct waste management systems to ensure

' compliance with the Order's requirements.

e California Code of Regulations, title 14, section 15302 exempts “... minor public or
private alterations in the condition of land, water, and/or vegetation which do not involve
removal of healthy, mature, scenic trees except for forestry and agricultural purposes...”
The Dairy General Order will require covered dairies to make improvements to their
waste management systems that will result in only minor alterations to land, water,
and/or vegetation.

The majority of the approximately 1,600 dairies covered under the initial Dairy General Order
operated under a waiver program that was in effect from 1982 to December 2002,
Approximately 86 of those existing facilities were operating under either an individual WDR
Order or a 1996 General WDR Order. This Dairy General Order imposes significantly more
stringent requirements compared to the previous WDRs or the waiver of WDRs.

The Dairy General Order reduces impacts to surface water by prohibiting discharges of: (1)
waste and/or storm water to surface water from the production area, (2) wastewater to surface
waters from cropland, and (3) storm water to surface water from the land application area where
‘manure or process wastewater has been applied, unless the land application has heen
managed consistent with a certified Nutrient Management Plan.

This General Order reduces impacts to groundwater by requiring Dischargers to: (1) develop
and implement Nutrient Management Plans that will control nutrient losses from land application
areas; (2) implement remedial measures when groundwater monitoring demonstrates that an
existing pond has adversely impacted groundwater quality; (3) design and construct new ponds
and reconstructed existing ponds to comply with the groundwater limitations and specifications
in the Dairy General Order; (4) document that no cross connections exist that would allow the
backflow of wastewater into a water supply well; and (5) submit an Operation and Maintenance
Plan to ensure that (a) procedures have been established for solids removal from retention
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ponds to prevent pond liner damage and (b) corrals and/or pens, animal housing areas, and
manure and feed storage areas are maintained to collect and divert process wastewater and
runoff to the retention pond and to minimize infiltration of wastewater and leachate from these
areas to the underlying soils.

In the MRP, the Board is requiring the monitoring of discharges, surface water, groundwater,
storm water, tile drainage water, and tailwater to determine compliance with the Dairy General
Order.

Central Valley Salinity Alternatives for Long-Term Sustainability

The Central Valley Salinity Alternatives for Long-Term Sustainability (CV-SALTS) initiative has
the goal of developing sustainable solutions to the increasing salt and nitrate concentrations that
threaten achievement of water quality objectives in Central Valley surface waters and
groundwater. The Dairy General Order requires actions that will reduce nitrate discharges and
should result in practices that reduce salt loading. The Central Valley Water Board intends to
coordinate all such actions with the CV-SALTS initiative. CV-SALTS may identify additional
actions that need to be taken by existing milk cow dairies and others to address these
constituents. The Dairy General Order can be amended in the future to implement any policies
or requirements established by the Central Valley Water Board as a result of the CV-SALTS
process.

REQUIREMENTS AND ENFORCEMENT OF THE DAIRY GENERAL ORDER
What are Dairy Wastes, and what are their Potential Impacts to Water Quality?

For the purposes of this General Order, dairy waste includes, but is not limited to, manure,
leachate, process wastewater and any water, precipitation or rainfall runoff that came into
contact with raw materials, products, or byproducts such as manure, compost piles, feed, silage,
milk, or bedding. :

Waste generated at dairies is stored in solid form in piles or in liquid form in waste retention
ponds. The wastes are then applied to cropland or transported off-site for utilization on cropland
as a nutrient source. These nutrient-laden materials are applied to soils of varying character and
drainage characteristics, varying proximity to surface drainages and waterways, and different
character of geology and depth to groundwater. Because of the site variability, this General
Order requires the development of a Nutrient Management Plan that is field specific to ensure
that optimum nutrient utilization takes place. Although the waste materials provide nutrients to
crops, they can create nuisance conditions if improperly managed or cause pollution of surface
water and/or groundwater if site conditions are not taken into account in preparing a nutrient
utilization and management strategy. This General Order regulates the management of dairy
wastes onsite and requires nutrient monitoring, discharge monitoring, groundwater monitoring
(individual or representative) and continuous tracking of materials being taken off-site for
utilization. :

Manure from dairies contains high concentrations of salts (total dissolved solids, including
constituents such as sodium and chloride) derived primarily from the feed and water sources



Information Sheet IS-25
Reissued Waste Discharge Requirements General Order R5-2013-0122
Existing Milkk Cow Dairies ‘

used in the dairy production activities. Some dairies also use water softening devices for milk
barn cleaning and other activities and the concentrated brines or reject water is usually sent to
the retention pond, thus increasing the salt concentrations further.

Manure from dairies contains nutrients (including nitrogen, ammonia, phosphorus and
potassium compounds) that can be used in crop production. A review of dairy manure by a
University of California Committee of Experts on Dairy Manure Management (UCCE) indicates
that dairy cows in the Central Valley Region excrete approximately one (1) pound (lb.) of
nitrogen per head per day and approximately 1.28 Ibs. of inorganic salts (including only Na*, K",
and CI') per head per day. Thus, a 1,000-cow dairy generates approximately 365,000 Ibs. of
nitrogen and 470,000 Ibs. of inorganic salts (Na*, K*, and CI') per year that must be managed to
prevent impacts to water quality.

The application of dairy waste to cropland provides some challenges due to the complexity of
nitrogen in the soil-crop system. Soil nitrogen occurs primarily in three different forms - organic
nitrogen, ammonium, and nitrate. Sources of organic nitrogen in soil include crop residue, the
soil organic matter pool, and dairy waste applications. Organic nitrogen will mineralize to
ammonium over time (one to seven years according to the UCCE Review). Thus, organic
nitrogen provides a steady, relatively slow release of plant available and leachable nitrogen.
Applying manure with high organic nitrogen content may not meet a crop’s nitrogen need during
the most rapid growth stage, while exceeding the crop nitrogen uptake during the remainder of
the crop’s growing season, when the nitrogen may be subject to leaching.

Ammonium nitrogen is immediately available to the plant, but also sorbs to soil particles.
Ammonium nitrogen that is unused by the plant remains in the soil and is converted to nitrate
typically within days to weeks under oxidizing conditions which are present in much of the
Central Valley. Nitrate is also immediately available to the plant, but unlike organic nitrogen and
ammonium nitrogen it does not adsorb to soil particles, rather it is in a dissolved form and
moves readily with soil water.

The application of manure or process wastewater to a land application area results in the
discharge of salts and nitrogen compounds. Oxidation of nitrogen compounds by nitrifying
bacteria (i.e., ammonia and organic nitrogen compounds) to nitrites and nitrates has the
potential to degrade the quality of surface water and groundwater in the Central Valley Region,
if not properly managed. Runoff from manured land application areas poses a threat to surface
water quality. A similar threat to groundwater exists if the wastes are applied to the land
application area at rates that exceed crop needs. The UCCE review of dairy waste states that
based on field experiments and computer models, the appropriate nitrogen loading rate that
minimizes nitrogen leaching and maximizes nitrogen harvest is between 140 to 165% of the
nitrogen harvested. This is a slightly higher loading rate than what is allowed under New Mexico
regulations, which require “...the total nitrogen in effluent that is applied to a crop that is
harvested shall not exceed by more than 25 percent the maximum amount of nitrogen
reasonably expected to be taken up by the crop...” (20.6.2.3109 NMAC). New Mexico does not
allow adjustment of the nitrogen content to account for volatilization or mineralization processes.
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Surface water can also be degraded and palluted by both the type and high concentrations of
pollutants in dairy cow manure and manure wastewater. Ammonia in the waste is highly toxic to
aquatic life and can suppress dissolved oxygen concentrations. In addition, nitrogen and
phosphorus compounds in the waste can cause excessive algal growth in surface waters,
resulting in lower oxygen levels and which in turn causes fish and other organisms to die. The
presence of pathogens in the waste can create a public health threat through human contact
with affected waters.

Prior to the issuance of the 2007 General Order, the Central Valley Water Board had
documented many discharges of waste from existing milk cow dairies to surface water. Between
2004 and 2007, approximately 70 Dischargers had received Notices of Violation from the
Central Valley Water Board for such discharges. The Notices of Violation required immediate
cleanup of the discharge and either remediation of the cause of the discharge or a plan with an
implementation schedule for such remediation. Additional formal enforcement can be taken
based on a case-by-case evaluation of the circumstances. Such enforcement could include the
issuance of Administrative Civil Liability by the Board or referral to prosecutors for civil or
criminal action. :

This General Order includes prohibitions, specifications, and provisions for the existing ponds
and new ponds, the production area and land application areas that are consistent with state
regulations. Consistent with Title 27, this General Order prohibits the direct or indirect discharge
of waste from the production area to surface water. This General Order also prohibits
discharges of: (1) wastewater to surface waters from cropland, and (2) waste to surface waters
that causes pollution or nuisance, or that causes or contributes to exceedances of any water
quality objective in the Basin Plans or water quality criteria set forth in the California Toxics Rule
and the National Toxics Rule.

Storm water may contain pollutants from dairy wastes if the storm water is allowed to contact
manured areas or commingle with wastewater from the dairy. This General Order prohibits
discharges of storm water from the production area to surface water and any discharge of storm
water to surface water from the land application areas being used for nutrient utilization unless
that discharge is from land that has been managed consistent with a certified Nutrient
Management Plan.

How Will the Board Regulate the Discharge of These Wastes?

Prohibitions: The Dairy General Order includes a number of prohibitions to protect surface and
groundwater quality, and to ensure that waste discharges not regulated by this Order are
prohibited unless otherwise regulated by another Order of the Central Valley Water Board.

General Specifications: The Dairy General Order includes a number of General Specifications
that require dairy facilities regulated under this Order to; maintain and retain process
wastewater together with all precipitation and drainage through manured areas up to including a
23-year, 24-hour storm; protect ponds and manured areas from inundation or washout by
overflow from any stream channel at least during 20-year peak stream flows, and for many
facilities be protected against 100-year peak stream flows; direct all precipitation and surface
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drainage from outside of the dairy away from manured areas unless such drainageis fully
contained; not apply manure and process wastewater closer than 100 feet to vulnerable
pathways (e.g., down gradient surface waters, well heads) unless there are sufficient vegetated
buffers or physical barriers; and, not use unlined ditches, swales or earthen-berm channels to
store process wastewater, manure or tailwater.

Pond Specifications: The Dairy General Order includes requirements that all ponds must be
verified by an engineer to have adequate capacity and structural integrity to hold generated
process water and precipitation. Specifically, the level of waste in retention ponds shall be kept
a minimum of two feet from the taop of each aboveground embankment and a minimum of one
foot from the ground surface of each belowground pond. All ponds must be managed and
maintained to prevent breeding of mosquitoes and other vectors. Ponds shall not have small
coves and irregularities around the perimeter of the water surface. Weeds shall be minimized in
all ponds through control of water depth, harvesting, or other appropriate method, and dead
algae, vegetation, and debris shall not be allowed to accumulate on the water surface.

New or Reconstructed Pond Specifications: New or Reconstructed Ponds must be
designed to meet specified Tier or 1 or Tier 2 standards and design for such New or
Expanded Ponds must be approved by the Executive Officer. Tier 1 standards consist of a
double liner constructed with 60-mil high density polyethylene or material of equivalent
durability with a leachate collection and removal system. Tier 2 standards are consistent
with Natural Resource Conservation Service Practice Standard 313 or equivalent and the
Discharger has demonstrated through submittal of technical reports that the alternative
design will comply with the groundwater |limitations of this Order.

Existing Pond Specifications: In addition to the general pond specifications, ponds in
existence as of 3 May 2007 must be evaluated to determine whether they are protective of
underlying groundwater. This will be accomplished through compliance with an individual
monitoring program or by participation in the Representative Monitoring Program. When
existing ponds are found not to be sufficiently protective of underlying groundwater, a dairy
must upgrade the pond in accordance with the time schedule for compliance detailed in

- section M. of the reissued Dairy General Order. Alternatively, if groundwater monitoring
demonstrates that a discharge of waste threatens to exceed a water quality objective, the

" Executive Officer may issue an order to the owner/operator of the monitored dairy to
identify and implement management practices that are protective of groundwater quality on
a schedule that is as short as practicable (reissued Dairy General Order, General
Specification B.5).

Production Area Specifications: The production area includes the barns, corrals, milk parlors,
manure and feed storage areas, process water conveyance facilities and any other area of the
dairy facility that is not the land application area or retention ponds. The General Order includes
a number of requirements that apply to the production area, including: roofs, buildings, and non-
manured areas within the production area shall be constructed and/or designed so that clean
rainwater is diverted away from manured areas and waste containment facilities; drainage from
the roofs of barns, milk houses, or shelters shall not drain into corrals unless the corrals are
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properly graded and drained; all portions of the production area shall be designed and

~ maintained to convey all water that has contacted animal wastes or feed to the wastewater
retention system and shall be designed and maintained to minimize standing water. Standing
water is not to be present as of 72 hours after the last rainfall. Dischargers shall implement any
newly identified management practices/activities from the Summary Representative Monitoring
Report which are applicable for their facility on a time schedule that is as short as practicable
but cannot exceed 10 years.

Land Application Area Specifications: This General Order includes land application
specifications that require Dischargers to develop and implement a Nutrient Management Plan
(NMP} that provides protection of both surface water and groundwater. The contents of the
NMP and technical standards for nutrient management are specified in Attachment C to this
General Order. The land application specifications also require Dischargers to have a written
agreement with each third party that receives process wastewater from the Discharger for its
own use. The written agreement will be effective until the third party is covered under waste
discharge requirements or a waiver of waste discharge requirements that are adopted by the
Central Valley Water Board and that are specific to the application of the Discharger's process
wastewater to land under the third party’s control.

The written agreement must identify the Discharger, the third party, the Assessor's Parcel
Number and acreage of the cropland where the process wastewater will be applied, and the

- types of crops to be fertilized with the process wastewater. The written agreement must also
include an agreement by the third party to: (1) use the process wastewater at agronomic rates
appropriate for the crop(s) grown, and (2) prevent the runoff to surface waters of wastewater,
storm water or irrigation supply water that has come into contact with manure or is blended with
wastewater.

The technical standards for nutrient management require Dischargers to monitor soil, manure,
process wastewater, irrigation water, and plant tissue. The results of this monitoring are to be
used in the development and implementation of the NMP. The Dairy General Order also
requires Dischargers to create and maintain specific records to document implementation and
management of the minimum elements of the NMP, records for the |land application area, a
copy of the Discharger's NMP, and records on manure, bedding, and process wastewater
transferred to other persons.

If existing management practices implemented in the land application area(s) are found not to
be sufficiently protective of underlying groundwater, a dairy must change its management
practices in accordance with the time schedule for compliance detailed in section M. of the
reissued Dairy General Order. Alternatively, if groundwater monitoring demonstrates that a
discharge of waste threatens to exceed a water quality objective, the Executive Officer may
issue an order to the owner/operator of the monitored dairy to identify and implement
management practices that are protective of groundwater quality on a schedule that is as short
as practicable (Reissued Dairy General Order, General Specification B.5)

Closure Provisions: This General Order includes a provision that the Discharger must maintain
coverage under this Order or a subsequent revision to this Order until all manure, process
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wastewater, and animal waste impacted soil, including soil within the pond(s), is disposed of or
utilized in a manner which does not pose a threat to surface water or groundwater quality or
create a condition of nuisance. These closure requlrements ensure compliance with the
provisions of the State Anti-Degradation Policy.

Receiving Water Limitations: This Order includes Groundwater Limitations that require the
discharge of waste at existing milk cow dairies not cause the underlying groundwater to exceed
water quality objectives, unreasonably affect beneficial uses, or cause a condition of pollution or
nuisance.

These limitations are effective immediately except where Dischargers are in compliance with the
requirements of Sections Il or 11! of the Monitoring and Reporting Program

R5-2013-0122, Attachment A, and such Dischargers are implementing management
practices/activities on a time schedule that is as short as practicable. For Dischargers
participating in the RMP, management practices/activities must be implemented on a time
schedule that is as short as practicable and that is consistent with the Time Schedule for
Compliance (section M.) contained in the reissued Dairy General Order.’

How Will the Board Evaluate the Effectiveness of Management Practices?

This Dairy General Order includes a provision that requires compliance with the MRP, and
future revisions thereto, or with an individual monitoring and reporting program, as specified by
the Central Valley Water Board or the Executive Officer. The MRP requires:

»  periodic inspections of the production area and land application areas
¢ monitoring of manure, process wastewater, crops, and soil

s recording of operation and maintenance activities

»  groundwater monitoring

- o storm water monitoring

e tile drainage water monitoring

. monitoring of surface water and discharges to surface water
e annual reporting

¢ annual reporting of groundwater monitoring

e annual storm water reporting

e noncompliance reporting

» discharge reporting

Specifically, the Dairy General Order requires Dischargers to monitor, either individually or
through the RMP, first encountered groundwater upgradient and downgradient of the production
area, retention ponds, and land application areas. The purpose of the groundwater monitoring
program is to determine whether management practices being employed at the dairies do not
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cause receiving waters to exceed applicable g'réundwater objectives and confirm compliance
with the requirements of this order.

The Dairy Order contains significant requirements for dairies that are designed to be protective
of surface and groundwater quality while also being practicable and economically feasible.
These include implementation of nutrient management plans prepared by certified specialists
(including testing and measurement of manure, irrigation water, soil and plant tissue to track
nutrient flow), and implementation of waste management plans prepared by professional
engineers. The Dairy Order practices and design and maintenance standards include measures
that apply to all areas of the dairy farm, including the crop production areas, existing. manure
retention ponds and animal housing areas, including all bamns and corrals.

These practices (with the exception of certain pond standards that apply only to new or
reconstructed ponds) are already in place, were developed over time with expert input from
dairy professionals, the United States Department of Agriculture Natural Resources
Conservation Service and the University of California® and are expected to reduce impacts to
water quality from the operation of dairy facilities. However, the Regional Board recognizes that
monitoring the effectiveness of these practices is needed to verify that they protect water quality
adequately and under a variety of conditions. Accordingly, the Dairy Order in conjunction with
the MRP requires additional groundwater monitoring that must be conducted on an individual
dairy basis or through Representative Monitoring Programs (RMPs). All dairies subject to the
Dairy Order must either conduct their own groundwater monitoring or actively participate in a
RMP. Currently, most dairies subject to the Dairy Order (more than 98 percent) are members of
an RMP. :

Individual Groundwater Monitoring: The individual groundwater monitoring program requires the
Discharger to submit a Monitoring Well Installation and Sampling Plan (MWISP) which details
the installation of a sufficient monitoring well network to characterize groundwater flow direction
and gradient beneath the site; natural background (unaffected by the Discharger or others)
groundwater quality upgradient of the facility; and groundwater quality downgradient of the
production area, retention ponds, and the land application areas.

Under the individual groundwater monitoring program, the Discharger is required to submit to
the Executive officer an annual assessment of the groundwater monitoring data which includes
analytical lab reports for data collected during the past year and a tabulated summeary of all
analytical data collected to date. The annual assessment requires an evaluation of the
groundwater monitoring program’s adequacy to assess compliance with the Order, including
whether the data provided are representative of conditions upgradient and downgradient of the
wastewater management area, production area, and land application area of the dairy facility. If
‘the monitoring parameters used to evaluate groundwater quality are found to be insufficient to
identify whether site activities are impacting groundwater quality, the Discharger must employ all
reasonable chemical analyses to differentiate the source of the particular constituent. This

€ See ‘Managing Dairy Manure in the Central Valley of California,” published by the University of California
Committee of Expefts on Dairy Manure Management, 2005,
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includes, but is not limited to, analyses for a wider array of constituents and chemical isotopes.
Within six years of initiating sampling, or at an earlier date if required by the Executive Officer, a
Discharger conducting individual sampling is required to submit a summary report that presents
a detailed assessment of the monitoring data to evaluate if site activities associated with the
operation have impacted groundwater quality. The Summary Report is subject to Executive
Officer approval and must include a description of changes in management practices or
activities if the data indicate that Groundwater Limitation D.1 of the Order has been violated.

Representative Monitoring Program: As an alternative to installing monitoring wells on an
individual basis, dischargers may participate in a Representative Monitoring Program. The
Representative Monitoring Program is a data collection and analysis effort that will develop a
knowledge base from a subset of Central Valley dairy farms that will support conclusions with
respect to existing management practices and their ability to be protective of groundwater
quality that are-applicable to non-monitored dairies covered under the Dairy General Order.

It is recognized that a single set of monitoring data, or even monitoring data over a short period
of months or years, may not be sufficient to determine the effectiveness of existing practices. In
many cases, because of time lags of weeks, months or even years between surface practices
and resulting effects in groundwater, the effects of improved management practices will not be
reflected immediately in monitoring wells. Evaluating these results over time and in conjunction
with data regarding surface practices and other data is necessary to determine whether water
quality is being protected or is being unreasonably impacted. In order to provide time for the
development of this knowledge base, a period of six years has been allotted for the installation
of groundwater monitoring wells, collection and chemical analysis of the groundwater samples,
and assembly of an adequate data set for statistical evaluation of the data. The completed
knowledge base will be utilized to identify management practices for the various management
units (i.e., production areas, land application areas and wastewater ponds) that are protective of
groundwater quality for the range of conditions found at facilities covered by the Representative
Monitoring Program.

Dischargers choosing to participate in a Representative Monitoring Program must notify the
Central Valley Water Board. Notification to the Central Valley Water Board must include
identification of the Representative Monitoring Program that the Discharger intends to join.
Dischargers choosing not to participate in a Representative Monitoring Program will continue to
be subject to individual groundwater monitoring program requirements.

Representative Monitoring Programs are required to submit a monitoring and reporting workplan
for Executive Officer approval. The workplan must explain how data collected at facilities that
are monitored will be used to assess impacts to groundwater at facilities that are not part of the
Representative Monitoring Program'’s network of monitoring wells. This information is needed fo
demonstrate that data collected at the representative facilities allows for identification of
practices that are- protective of water quality at all facilities represented by the Representative
Monitoring Program, including those for which on-site data are not collected. The Monitoring
and Reporting Workplan must additionally propose constituents the Representative Monitoring
" Program will monitor and the frequency of monitoring for each constituent identified. The
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Monitoring and Reporting Workplan must propose a list of constituents that is sufficient to
identify whether activities at facilities being monitored are impacting groundwater quality, and by
extension if other “represented” facilities may also be impacting groundwater quality due to
similar management units and site conditions.

To date, the Central Valley Diary Representative Monitoring Program (CVDRMP) submitted a
Phase 1 workplan to establish a Representative Monitoring Program. On 9 September 2012, the
Executive Officer conditionally approved the first phase of the CVDRMP Monitoring and
Reporting Workplan and Monitoring Well Installation and Sampling Plan for Existing Milk Cow
Dairies. The workplan prepared by the CVDRMP consisted of 18 dairies and 126 dedicated
monitoring well sites. Of these well sites, CYDRMP constructed 108 as nested wells (i.e.. two
wells in one borehole) with the remaining 18 well sites being pre-existing, single-well facilities,
for a total of 234 wells..

- On 6 June 2012 the CVDRMP submitted a Phase Il workplan (approved by the Executive Office
on 27 August 2012) which expanded the program’s monitoring efforts to incorporate 24
additional dairies, including several dairies with numerous pre-existing monitoring wells that
have been subject to academic research for many years. CVDRMP now collects data from
monitoring wells at 42 Central Valley dairies from Tehama County in the north to Kern County in
the south, with 440 wells at 274 well sites. '

As part of its Representative Monitoring Program, CVYDRMP will examine conditions in first
encountered groundwater beneath a select number of Central Valley dairies over time. The
Representative Monitoring Program will extrapolate monitoring results from dairy farms
monitored under the program to non-monitored member dairy farms to evaluate dairy operations
and management practices for specific waste management units (land application areas,
production areas, and wastewater ponds), to facilitate the evaluation of cause and effect
relationships between subsurface loading of nutrients and salts, and to establish current
groundwater quality conditions. For example, dairy management practices on coarse-
grained/sandy soils over shallow groundwater that result in groundwater quality improvements
beneath cropped manure application fields that are part of the Representative Monitoring
Program are expected to produce similar results beneath non-monitored fields of similar soil
types, in areas of similar precipitation patterns, and similar application practices. The same
rationale applies to the production area and the liquid manure (i.e., wastewater) storage ponds.
Representative monitoring is designed to identify a causal link between groundwater chemical
characteristics and dairy management practices specific to management units. This includes the
identification of groundwater chemical changes in response to changing management practices.

The Representative Monitoring Program is required to submit (on behalf of its member
Dischargers) to the Executive Officer an Annual Representative Monitoring Report (ARMR)
which describes the monitoring activities (including a tabulated summary of groundwater
analytical data) conducted by the Representative Monitoring Program, and identifies the number
and location of installed monitoring wells and other types of monitoring devices. Within each
ARMR, the Representative Monitoring Program must evaluate the groundwater monitoring data
to determine whether groundwater is being impacted by activities at facilities being monitored by
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the Representative Monitoring Program. The submittal must include a description of the
methods used in evaluating the groundwater monitoring data.

No later than six (6) years following submittal of the first ARMR, the Representative Monitoring
Program must produce a Summary Representative Monitoring Report (SRMRY) identifying
management practices for the various management units {i.e., production areas, land
application areas and wastewater ponds) that are protective of groundwater quality for the range
of conditions found at facilities covered by the Representative Monitoring Program. The
identification of management practices for the range of conditions must be of sufficient
specificity to allow participants covered by the Representative Monitoring Program and the
Central Valley Water Board to identify which practices at monitored facilities are appropriate for
facilities with a corresponding range of site conditions, and generally where such facilities may
be located within the Central Valley (e.g., the summary report may need to include maps of the
Central Valley that identify the types of management practices that should be implemented in
certain areas based on specified site conditions). The summary report must include adequate
technical justification for the conclusions incorporating available data and reasonable
interpretations of geologic and engineering principles to identify management practices
protective of groundwater quality. Further, the SRMR must include a proposed schedule for
implementation of management practices that are protective of groundwater quality that is as
short as practicable.

Each ARMR must include an evaluation of whether the representative monitoring program is on
track to provide the data needed to complete the SRMR. If the evaluation concludes that
information needed to complete the summary report may not be available by the required
deadline, the ARMR shalt include measures that will be taken to bring the program back on
track. The ARMR shall include an evaluation of data collected to date and an assessment of
whether monitored dairies are implementing management practices that are protective of
groundwater quality. If the management practices being implemented at a dairy being monitored
are found to not be protective of groundwater quality, the Executive Officer can issue an order to
the owner/operator of the monitored dairy to identify and implement management practices that
are protective of groundwater quality prior to submittal of the report.

Both the individual groundwater monitoring provisions and the RMP monitoring requirements
are designed to measure water quality data in first-encountered groundwater. A RMP is further
required to conduct such monitoring on a variety of dairy farms that represent the overall range
of conditions on dairies within the Central Valley. This means for a RMP that a variety of
physical site conditions must be monitored, such as varying soil types and depth to
groundwater. Varying management practices must also be measured, such as different types of
crops, irrigation methods, waste storage structures, and animal housing.

In cases where water quality is not being sufficiently protected, additional time is needed to
identify additional practices for the various dairy facility areas that both improve water guality
protection, and are feasible and practicable for dairy operators to implement. This is a chief goal
of the RMP process and work is actively underway, to be completed no later than 2018, to
identify and verify additional practices where necessary to protect beneficial uses of
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groundwater. This process includes ongoing monitoring and analysis, field studies of
management alternatives, and more intensive evaluation of existing practices, including existing
manure storage ponds and nutrient management plans.

Considering the need to evaluate the effectiveness of current practices that are being
implemented to comply with the Dairy Order, the Regional Board finds that it is not possible in
all circumstances for dairy facilities to immediately comply with groundwater limitations.
Accordingly, the Dairy Order provides dischargers with an appropriate amount of time to comply
with such limitations. The time being provided is consistent with the time frames established in
the MRP with respect implementation of RMPs.

Individual Monitoring Orders: The Executive Officer has issued orders to each dairy that require
the dairies to either submit individual groundwater monitoring and sampling plans or join a
representative groundwater monitoring program. Submitted groundwater monitoring and
sampling plans must include a schedule to install groundwater monitoring wells into first
encountered groundwater, to collect representative groundwater samples from the wells and
have these samples analyzed by a State-certified laboratory for selected constituents, and to
report the resuits back to the Board. The first phase of orders were issued to those dairies
where nitrate-nitrogen was detected at 10 milligrams per liter or more in any one domestic well,
agricultural well, or subsurface (tile) drainage system in the vicinity of the dairy. The Executive
Officer further prioritized the orders based on factors such as: proximity to a municipal or
domestic supply well, artificial recharge area, or Department of Pesticide Regulation
Groundwater Protection Area; nitrate concentrations in neighboring domestic wells; number of
crops grown per year; whether or not the NMP was completed by 1July 2008; and any other
pertinent site-specific conditions. A summary of how the Executive Officer determined priorities
for installation of monitoring wells is provided in Table 5 of Attachment A to the MRP.

What Has Been Done Under the 2007 General Order?

The 2007 General Order established a schedule for Dischargers to develop and implement their
Waste Management Plan (WMP) and NMP and required them to make interim facility
modifications as necessary to protect surface water and groundwater, im prove storage capacity,
and improve the facility's nitrogen balance before all infrastructure changes are completed. The
2007 General Order required that all Dischargers submit:

* By 31 December 2007
o  Existing Conditions Report (Attachment A).
« By 1 July 2008

o Annual Report including Annual Dairy Facility Assessment (an update to the
Preliminary Dairy Facility Assessment of Attachment A) with interim faciity
modifications considered to be implemented.

o  Statement of Completion of the following items in Attachment C (Nutrient
Management Plan):
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~*  ltems A1, 1B, 1.C. and |.D. (Land Application information), Il (Sampling and
Analysis Proposal), IV (Setbacks, Buffers, and Other Alternatives to Protect
Surface Water), and VI (Record-Keeping Requirements).

o The following items in Attachment B (Waste management Plan):

= ltems A 1B, I.C,1.D, LE, I.F.1.3, |.F.2.3, |.F.3, |.F 4, and |.F.5 (Facility
Description) and V (Operation and Maintenance Plan).

" Identification of Backflow Problems.

o  Proposed interim facility modifications to improve storage capacity and balance
nitrogen.

¢ By 31 December 2008
o  Statement of Completion of item V (Field Risk Assessment) of Attachment C.
o  Preliminary Infrastructure Needs Checklist.

¢ By 1July 2009

o Annual Report including Annual Dairy Facility Assessment with modifications
implemented to date.

o Documentation of interim facility modifications completion for storage capacity and to
balance nitrogen.

o Nutrient Management Plan — Retrofitting Plan to improve nitrogen balance with
schedule.

o  Statement of Completion of items 1.A.2 (Land Application Information) and |l (Nutrient
Budget) of Attachment C.

o  Waste Management Plan with Retrofitting Plan and Schedule

o ltems I.F.1.b and |.F.2.b (Facility Description), Il (Storage Capacity), Il (Flood
Protection), IV (Production Area Design and Construction), and VI (Documentation
there are no cross-connections) of Attachment B.

o  Salinity Report.
e By 1July 2010

o Annual Report including the Annual Dairy Facility Assessment with facility modifications
implemented to date. '

o Status on facility retrofitting completed or in progress.
e By 1 July 2011

o Annual Report including the Annual Dairy Facility Assessment with facility
modifications implemented to date.

o  Certification of facility retrofitting completion including:
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= Retrofitting to improve nitrogen balance.

= ltems|l.C (certification of completion of madifications for storage capacity
needs), |Il.D (certification of completion of modifications for flood protection
needs), and IV.C (certification of modifications for productlon area construction
criteria) of Attachment B.

e By 1July2012

o Annual Report including the Annual Dairy Facility Assessment w:th facility
modifications implemented to date.

o  Certification that the Nutrient Management Plan has been completely implemented.
How Will This Order Be Enforced? ‘

The State Water Board's Water Quality Enforcement Policy (Enforcement Policy) establishes a
process for using progressive levels of enforcement, as necessary, to achieve compliance. It is
the goal of the Central Valley Water Board to enforce this order in a fair, firm, and consistent
manner. Violations of this order will be evaluated on a case-by-case basis with appropriate
enforcement actions taken based on the severity of the infraction and may include issuance of
administrative civil liabilities. Progressive enforcement is an escalating series of actions that
allows for the efficient and effective use of enforcement resources to: 1) assist cooperative
dischargers in achieving compliance; 2) compel compliance for repeat violations and recalgitrant
violators; and 3) provide a disincentive for noncompliance. Progressive enforcement actions
may begin with informal enforcement actions such as a verbal, written, or electronic
communication between the Central Valley Water Board and a Discharger. The purpose of an
informal enforcement action is to quickly bring the violation to the discharger’s attention and to
give the discharger an opportunity to return to compliance as soon as possible. The highest
level of informal enforcement is a Notice of Violation.

The Enforcement Policy recommends formal enforcement actions for the highest priority
violations, chronic violations, and/or threatened violations. Violations of the Dairy General Order
that will be considered as high priority violations include, but are not limited to:

1. Any discharge of waste and/or storm water from the production area to surface waters.

2. The application of waste to lands not owned, leased, or controlled by the Discharger
without written permission from the landowner.

3. The discharge of wastewater to surface water from cropland.

4. Failure to submit notification of a discharge to surface water in violation of the Dalry
General Order.

5. Falsifying information or intentionally withholding information required by applicable laws,
regulations or an enforcement order.
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8. Failure to submit a Design Report for any new or enlarged existing settling, storage, or
retention pond prior to construction and/or Post Construction Report for such construction.

7. Failure to pay annual fee, penalties, or liabilities.

8.  Failure to monitor as required.

9. Failure to submit required reports on time.

To date, the Executive Officer has initiated and taken a significant number of enforcement
actions against Dischargers for failure to comply with the terms of the 2007 General Order.
Such actions have included, but are not limited to issuance of: 770 Notices of Violation; 94
Water Code 13267 investigations; 71 Selective Enforcement Letters: 67 Administrative Civil
Liability complaints (Wat. Code, §§ 13385 and 13323.); and 12 Expedited Payment Letters.
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Table 1. Regional, State, and National Pond Liner Design Requirements

Central Valley Water Board

Pond Liner Desigh Requirements

Waste Discharge
Requirements General Order
No. R5-2013-0122

Tier 1 or Tier 2 option:
Tier 1: A pond designed to consist of a double liner constructed with 60-mil high del
or material of equivalent durability with a leachate collection and removal system (cx
accordance with Section 20340 of Title 27) between the two liners will be acceptable
demonstration that the pond design is protective of groundwater quality.

Tier 2. A pond designed in accordance with California Natural Resource Conservati
Conservation Practice Standard 313 or equivalent and which the Discharger can de
submittal of technical reports that the alternative design is protective of groundwater
in General Specification B. 8 of the General Order.

Central Valley Counties

Pond Liner Design Requirements

Kings County

The specific discharge (seepage rate) of process water through the soils lining the b
the manure separation pits and lagoons shall not be greater than 1 x 10" centimetel
(cm/sec).

Merced County

Liner shall be designed and constructed with a seepage rate of 1 x 10° cm/sec or le
for manure sealing) and a minimum thickness of one foot.

Solano County

Large dairies (700 or more mature dairy cows): ‘

Liner placed atop bedrock or foundation materials.comprised of {from bottom to top)

(1) Two feet of compacted clay with permeability less than or equal to 1 x 107 cm/

{2) 60 mil high-density polyethylene geomembrane with a permeability less than o
1 x 10" cm/sec,

(3) Geomembrane filter fabric, and

{(4) 24-inch thick soil operations layer.

Medium sized dairies (200 to 699 mature dairy cows!:

Liner of compacted clay that is a minimum of one foot thick, with maximum permeat
cm/sec.

Small dairies (14 to 199 mature dairy cows};
No pond liner requirements.
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Existing Milk Cow Dairies

Table 1. Regional, State, and National Pond Liner Design Requirements

Top 10 Milk Producing
States (in order of highest
to lowest milk production)

Pond Liner Design Requirements

California

Title 27 of the California Code of Regulations:
10% clay and no greater than 10% gravel.

Wisconsin Wisconsin Natural Resources Conservation Service (NRCS) Practice Standard 313:
In-place soils {more than 50 percent fines and three feet thick), clay {(maximum pern
cm/sec), geomembrane (60 mil high density polyethylene or 80 mil linear low densit
geosynthetic clay liner, or concrete .

New York No pond liner design requirements.

Pennsylvania

Pennsylvania NRCS Conservation Practice Standard 313:
In place soils with acceptable permeability (see Appendix 10D below) or lined (soil li
seepage rate of 1 x 10” cm/sec, flexible membrane, bentonite, soil dispersant, or co

Minnesota

Any material that meets maximum seepage rate of 500 gallons per acre per day (5.0
Idaho NRCS Agricultural Waste Management Field Handbook Appendix 10D (see below).
New Mexico Case-by-case but compacted clay or synthetic is standard, maximum permeability o -
Michigan Michigan NRCS Conservation Practice Standard 313:

In soils with acceptable permeability (per Apé:)endix 10D (see below) or lined (with ol

earth with maximum seepage rate of 1 x 10~ cm/sec and a minimum one foot compx

: layer, flexible membrane, bentonite, or concrete).

Washington Washington NRCS Conservation Practice Standard 313:

Maximum soil permeability of 1 x 10° cm/sec or a compacted clay liner, amended s¢

required meeting requirements of NRCS Conservation Practice Standards 521A thr
Texas

When no site specific assessment completed, one and a half foot of compacted clay
permeability of 1 x 107 cm/sec. Otherwise, “‘designed and constructed in accordan
standards of NRCS, ASAE, ASCE, or ASTM that are in effect at time of construction
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Existing Milk Cow Dairies

Table 1. Regional, State, and National Pond Liner Design Requirements

Natural Resources
Conservation Service
(NRCS)

Pond Liner Design Requirements

NRCS Agricultural Waste

Appendix 10D -
‘Geotechnical, Design, and
Construction Guidelines

Management Field Handbook

In-place soils at least two feet thick and maximum permeability of 1 x 10 cm/sec.

Consider liner if: aquifer is unconfined and shallow and/or aquifer is a vital water suf
by less than two feet soil over bedrock, coarse-grained soils with less than 20 perce
fines, or soils with flocculated clays or highly plastic clays with blocky structure.

Acceptable liners:

Compacted clay liner (allowable seepage rate of 1 x 10°° cm/sec if manure sealing c
or 1x 10° cmisec if manure sealing can be credited, minimum thickness of one foot
geomembranes, or geosynthetic clay liners. ‘

California NRCS
Conservation Practice
Standard 313

Target maximum seepage rate of 1 x 10™ cm/sec for all vulnerability/risk categories,

(1) Synthetic liner required when aquifer vulnerability and risk are high (i.e., groun
to 20 feet of the pond bottom or coarse soils are present and the pond is withir
domestic supply well), or

(2} Other storage alternatives required when the aquifer vulnerability and risk are *
groundwater is within five feet of the pond bottom or the pond is less than 600
improperly abandoned well and the pond is less than 1,500 feet from a public s
than 100 feet from a domestic supply well).
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MEMORANDUM

To: Theresa A, Dunham; Somach, Simmons & Dunn

From: John Schaap, Steve Bommelje

Subject: Costs to Retrofit Existing Dairies That Do Not Have Tier 1 or Tier 2 Lagoons.

Date: August 5, 2013

This memo estimates the costs to retrofit existing dairies that have do not have Tier 1 or Tier 2
lagoons for a range of dairy sizes. It also discusses other cost drivers that could impact retrofit
projects.

Qualifications

John Schaap graduated from Califonia Polytechnic State University, San Luis Obispo,
California with a B.S. in Agricultural Engineering. He also holds an M.S. in Biological and
Agricultural Engineering from the University of California, Davis, California.

Mr. Schaap is a registered agricultural and civil engineer in the State of California (license
numbers AG 563 and C 61754). He has been in private practice as a consulting agricuitural
and civil engineer since January 2001, and has specialized fuil-time in dairy related matters in
the San Joaquin Valley since that time. Mr. Schaap is a principal engineer with Provost and
Pritchard Consulting Group (P&P).

Provost and Prichard Consulting Group has been meeting agricultural design and consulting
needs in Central California since 1968. We have offices in Fresno, Bakersfield, Visalia, Clovis,
Modesto, and Los Banos. Our staff includes licensed agricuitural and civil engineers, as well as
licensed geologists and other technical staif experienced in dairy work.

P&P acquired the dairy design firms of Valley Management Systems, Inc. (VMS) and EJS &
Associates, Inc. in 2004, enfolding key personnel into the company to strengthen our dairy
business. Since then, our firm has been at the forefront in assisting dairy clients achieve
compliance with new or changing regulatory requirements, for both new and existing facilities. -

Within approximately the last 10 years, P&P has designed and assisted in the certification of
over 50 dairy lagoons in the Central Valley. These have included approximately 27 sites with
lagoons meeting the 10% clay soil requirement, 7 sites that followed the NRCS Appendix 10D
compacted clay liner guidelines, 10 sites with single liners, mostly using high density
polyethylene (HDPE) material; and 8 sites with double HDPE liners with leachate collection and
recovery systems (LCRS). Our firm has many more dairy liner projects that are currently in the
design stage. The above projects do not include other similar wastewater impoundments that
have been engineered for food processors, wastewater treatment plants, or other similar
facilities, going back further in P&P's history. In the last ten years, approximately 14 of our
technical staff have worked on lagoon projects.
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Cost Estimates

We have prepared a range of cost estimates for retrofitting or rebuilding dairy lagoons with new
liners. See Table 1. The estimates are for four sizes of dairies within a range typically found in
the Central Valley: 300 milk cows (MC), 750 MC, 1,500 MC, and 3,000 MC. For each herd size
we have calculated costs for four possible scenarios. These scenarios represent the four
possible combinations of the following variables:

1) Liner design: single (Tier 2) or double (Tier 1) liner;

2) Lagoon location: new location or build within the current footprint of an existing lagoon

location. '

In order to keep the analysis consistent through the range of herd sizes, some baseline
assumptions were used in sizing lagoons. These include the following:

* Weather conditions found in the Tulare and Kings County area;
A 5:1 rectangular shape with a total depth of 20 feet:
A constant rate of dairy barn water generation of 50 gallons per milk cow per day;
120 day winter storage period from November 1 to March 1; and,
Overall storage capacity ratio (actual/required) between 100% and 105%.

Cost estimates assume a completely below ground lagoon with more than 5 feet of clearance to
highest anticipated groundwater. Costs for design, earthwork, lining, and construction quality
assurance and reporting are included.

Option of Single or Double HDPE Liner Design _

The Dairy General Order stipulates that all new or modified lagoons meet the conditions
described as a Tier 1 or Tier 2 lagoon. The Tier 1 lagoon is a 60-mil HDPE double liner with a
leachate collection and recovery system. The Tier 2 option does not specify the liner material
- needed:; however, it requires groundwater modeling as part of the design, and proposed
ongoing monitoring that demonstrates protection of ground water. At this time, when the
conditions are such that a single liner is possible, we have found it necessary to design a liner
consisting of one layer of 60-mil HDPE over a one-foot thick soil layer with low permeability.
Thus, for the Tier 2 case, this is what we have used as the basis of our estimate.

HDPE liner material with proper care and maintenance should have a service life of 20 to 30
years. We have not calculated a life cycle cost, but simply a single installation cost. Dairy
facilities can have a useful life that exceeds the liner life, and thus a liner may need to be
reinstalled at least once over the useful life of a dairy.

Option of New L ocation or Existing Location _

The existing location option assumes that the size of the current lagoon is adequate, requiting
only the excavation of several feet of organic laden soil, and contouring of the side slopes. An
existing location requires the removal of liquid and solid manure prior to any construction work.
Costs were included for that effort.

The new location option includes estimates for full excavation (assuming stockpiling nearby)
and a location within close proximity in order to connect to the existing wastewater system.
Here, the cleanout of manure from the old lagoon could be performed at any time but will at
some point need to be performed to close the lagoon. If the old lagoon was allowed to dry, the
cleanout costs could be reduced by handling the manure in a dry state. So we have included
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the “liquid and wet solid” cleanout cost in parentheses in Table 1 to provide an understanding of
the range of costs that could be expected to clean the old lagoon to close the project.

Table 1. Costs to retrofit lagoons based on dairy size and retrofit type.

Existing Location* ~~ New Location Wet Cleanout**

300 MC, 2.1 ac lagoon '

Single $198,000 $180,000 (+$37,000)

Double $270,000 $252,000 (+$37,000)
750 MC, 3.4 ac lagoon

Single $300,000 $275,000 - (+$78,000)

Double $425,000 $399,000 (+$78,000)
1,500 MC, 6.0 ac lagoon

Single $521,000 $482,000 (+$171,000)

- Double $753,000 $714.,000 (+$171,000)

3,000 MC, 10.7 ac lagoon '

Single $948,000 $887,000 (+$357,000)

Double $1,383,000 $1,321,000 (+$357,000)

"

An existing location estimate includes the cleanout of liquid and solid manure from the lagoon before
construction can begin.

** Anew location estimate does not include any cleanout cost of the old l[agoon. This wet cleanout cost

could be expected if performed while water is in the old lagoon.

Issues

There are many issues that may arise with the retrofitting or replacement of a lagoon. Each
dairy has a different set of circumstances that may require additional effort to be expended in
locating and designing a lagoon. '

Tier | Lagoon (Double Liner) vs. Tier 2 Lagoon (Single Liner)

From the estimated costs shown in Table 1, a single liner appears to be a more cost-effective
option. However, to obtain approval for a single liner, the design must show that groundwater
will not be impacted via a model, and a monitoring system must be installed and maintained.

Groundwater models that are currently used to predict the performance of a liner are simplified
models that are highly conservative. Conditions contributing to passing the modeling are low
nitrate levels in background groundwater samples, high velocity groundwater flow beneath the
site, low permeability soils, and minimal defects in the post-construction liner.

Currently, we are finding that most sites do not pass the simplified model and a single liner is
thus not an eligible option. If a detailed modeling effort were performed, the modeling cost
could equal the cost of the extra liner layer in question, without a guarantee of positive results.
Thus, detailed modeling is generally not pursued at this time. '

A single liner requires some type of accompanying groundwater monitoring, as noted above.
Monitoring wells focused around the subject lagoon (outside of the representative monitoring
program) are the typical monitoring system proposed. When depth to first encountered water is



Page 4 of 6
Cost to Retrofit Existing Dairies That Do Not Have Tier 1 Or Tier 2 Lagoons

great, the cost for installing monitoring wells increases and other groundwater quality influences
can possibly be mixed in the samples taken, obscuring the conclusions that can be drawn.

In Table 1 above the single liner option includes costs for installing lagoons, but does not
include costs for monitoring. These can include the installation of monitoring wells, sampling
and laboratory analysis on an ongoing basis, data assessment and analysis, and technical
reports. These costs are not insignificant and can cost tens of thousands of dollars for well

- Installation and hundreds to thousands of dollars per year in ongoing costs.

New Location vs. Existing Location

To rebuild a lagoon in the current location, provisions must be made to divert and contain the
daily barn water generation (and any rainfall runoff) temporarily during the construction period.
In many cases this may not be feasible, leading to the only other option, to build in a new
location. : ' :

To compact the soil for structural support and installation of the HDPE liner, the side slopes
must typically be 2:1 (horizontal: vertical) or flatter, depending on soil properties. Typical
existing lagoon slopes are 1.5:1 or steeper. Therefore a larger lagoon footprint is likely to be
needed to maintain the storage volume. In addition, the retrofit will need to provide 5 to 6 feet of
additional room around the lagoon perimeter for an anchor trench to hold the liner material.
Many lagoons are positioned near other structures on the dairy and this additional space may
not be available.

Relocating the lagoon to a new area may require county permit changes if the location is
outside of the established footprint of the dairy. Such changes are likely to trigger the need to
comply with the California Environment Quality Act (CEQA), which could require the preparation
of a mitigated negative declaration or an Environmental Impact Report (EIR). Other land use
permits may also be triggered. Additional costs to comply with local land use permitting
processes (including CEQA compliance) could possibly ranging between $30,000 to $100,000
or more.

The estimates in Table 1 indicate approximately how many acres the new lagoon is expected to
occupy. In some cases, locating the new lagoon near the existing lagoon is infeasible and
additional costs may be incurred to route the wastewater to a more distant location. In some
cases, significant infrastructure, such as a pump station, may be required.

Highest Anticipated Groundwater -

In shallow groundwater areas, this can be a significant issue complicating lagoon design. In
other areas where the groundwater has deepened, but historically has been within 5 feet of the
invert, it can present a physical or regulatory risk. o

In order to quantify the highest anticipated groundwater to plan lagoon construction, areas with
shallow groundwater require study on factors influencing the groundwater level, including
influences from irrigations, ditches, or rainfall. This could require a complete year of study,
periodically recording depth to groundwater in the intended site area, followed by a report from a
geologist documenting the findings and recommendations. Conclusions may dictate reducing
lagoon depth, building an above ground lagoon, and/or artificially controlling the water table with
atile drainage system. ' .
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Above Ground Lagoon
The above ground lagoon can be a good option for a new lagoan, from the perspective of

minimizing the volume of soil that must be moved. However, in many areas, these are required
due to high groundwater conditions.

Depending on the available soils, embankment height may be limited by engineering
constraints. If below grade depth is limited, a deep lagoon (and efficient use of liner area) may
not be possible at all. For a given storage volume, decreasing the depth of the lagoon will
require increasing the footprint and corresponding liner costs. Thus, the cost for an above
ground lagoon could be higher than identified in Table 1, as a function of the depth of the
lagoon. There could be a decrease in earthwork costs, as less total volume of earth may need
to be moved to provide the same storage volume; however, this is offset by the increased cost
of placement of compacted fill in above ground embankments.

Using the 750 milk cow dairy case as an example, an above ground lagoon with only 12 feet of
total depth increases the foot print by 1.2 acres and adds an additional cost of approximately
$34,000 to the single liner and $83,000 for the double liner installation.

Manure and Sand Separation

New lagoons lined with thin layers of synthetic material are vulnerable to damage from lagoon
cleaning equipment. A small hole in the liner can allow wastewater to get underneath. The
wastewater naturally produces carbon dioxide and methane, byproducts of anaerobic digestion.
The trapped gases under the liner can accumulate (if not vented) and eventually tend to float
the liner 1o the surface, introducing stresses in the linet, leading to more liner damage, more
wastewater under the liner, and yet more trapped gases. Thus, a minor nick or puncture of a 60
mil layer can lead to a major incident, requiring the replacement of the entire liner. Costs could.
approach what is estimated in Table 1 for an existing lagoon relining operation. Accordingly, it
is very important to minimize liner exposure to equipment and to reduce cleanings as much as
possible. : .

Manure solids separation systems are common on dairies. Some systems still allow a
significant amount of solids into the lagoon because of various issues. Good solids separation
can be an important factor enhancing the useful life of a liner. Thus, when installing a lined
lagoon it is important to consider or reconsider manure separation. Adding a new screen
separator and concrete drying pad can cost from $180,000 for a smaller dairy to $400,000 or
more for a larger dairy. These costs are not included in Table 1 but may be necessary on many
dairies to properly maintain and operate lagoons with synthetic liners.

Sand or dirt removal is also an important consideration. Sand can be introduced to the manure
stream from bedding, feed, track-in from corrals, or other sources. Sand settling lanes or traps
are a good solution, but must be considered during design to account for location, elevation,
and gravity flow constraints.

Increased Rainfall and Storage Period

The estimates in Table 1 considered the weather conditions representative within Kings and
Tulare Counties. Other areas to the north have more rainfall and may require a longer storage
period, both of which require additional storage volume. Providing greater storage volume
results in increased costs over what was estimated in Table 1.
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Using the 750 milk cow dairy again, changing the rainfall numbers to what is expected in the
northern Sacramento Valley near Orland, the 750 milk cow dairy needs an additional 1.7 acres
and costs are increased by roughly 50%. Adding an additional month of storage adds
approximately another 7% to the cost.

Conclusion

The estimated costs provided in Table 1 are based on the minimum anticipated cost for the
construction of an HDPE lined lagoon for a range of dairy sizes. These estimates are
conservative (at an estimated higher cost) based on standardized assumptions that were
outlined. However, when compared to each unique dairy situation additional cost drivers can
easily increase the overall cost. These additional costs outlined in the Issues section can
include location, groundwater conditions, manure and sand separation systems, higher rainfall
areas than the south valley, and the length of the storage period.
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MEMORANDUM

To: | Theresa A. Dunham; Somach, Simmons & Dunn

From: - Annie AcMoody

Subject: Financial Impact to Retrofit Dafries that Do Not Have Tier 1 or Tier 2 Lagoons
Date: August 6, 2013

This memo estimates the financial impact to retrofit existing dairies that do not have Tier 1 or Tier 2 lagoons for
a range of dairy sizes.

Scope/methodology

No two California dairies are exactly alike; dairy operators have different resources and production facilities.
Therefore, this report provides a range of financial impacts. The estimated costs to retrofit dairy lagoons were
based on an analysis provided by Provost and Pritchard (P&P). See memorandum from P&P dated August 5,
2013.

Specific farm financial information was compiled using California Department of Food and Agriculture {CDFA)
data. The Cost of Production Unit, within the Dairy Marketing Branch of the CDFA, compiles cost of producing
milk on a quarterly basis and publishes yearly averages for each of the production regions in California. More
specifically for this analysis, a sample of dairies within California’s Central Valley was used for each of the size
categories analyzed by P&P. '

Assumptions regarding the financing of the projects were made after interviewing personnel from three
different lending institutions.

Due to market place volatility, it is extremely difficult to forecast dairy margins with any accuracy. One more
reliable way is to look at past recent market conditions. The last five years presented an array of market
conditions and provide insight on the financial situation faced by California dairy farmers. Assuming upcoming
years are filled with similar extremely variable conditions, allows for an analysis of different scenarios.

Qualifications

Annie AcMoody graduated from Universite Laval, Quebec, Canada with a B.S in Agricultural Economics and
Management. She also holds an M.S. in Agricultural Economics from Purdue University, West Lafayette, Indiana.
Mrs. AcMoody has been the director of economic analysis for Western United Dairymen (WUD) since 2010. She
has been an agricultural economist focusing on dairy economics issues in the state of California since 2007,
More specifically, prior to working at WUD, she was an economist at the California Department of Food and
Agriculture’s Dairy Marketing Branch. In that role, she frequently analyzed the financial health of the California
dairy industry, both from the dairy producers’ and manufacturers’ perspectives.
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Dairy production in California

Milk and associated dairy products (cheese, dry milk powder, butter, ice cream, etc.) are California’s top grossing
agricultural products. Based on a study commissioned by the California Milk Advisory Board, California’s dairy
industry supported 450,000 jobs and generated $63 billion in economic impact statewide in 2008. Nationally,

California’s production is significant: in 2012, California led the nation in milk production, producmg 21% of the
U.S.'s milk supply.

In recent years, milk price volatility has become a part of dairy operators’ reality. The large variation in
estimated margins over the past five years is a clear illustration of that. 2009 was especially negative as dairy
operators in California were faced with historically low prices for milk and unusually high cost of production.
Costs of production have remained high, fueled notably by high feed costs that remain supported by the
government’s ethanol policies. The margins outlined in this document do not include the cost of compliance
with environmental regulations, which are becoming an increasingly larger part of the cost of producing milk in
California. Each year, dairies have been forced out of business. The net loss of dairy operations over the past five
years totaled 387 farms. This data does not include the number of farmers forced out -of business and whose
dairies were acquired by another dairy operation that managed to stay in business.

California dairies are complex and advanced operations. Nearly all California dairies are family run, and the
farmers strive for production efficiencies through the use of advanced technologies in genetics, nutrition,
reproduction, animal housing, and animal welfare.

Data
1} Cost of production _

To calculate the impact of retrofitting dairy lagoons, data from the CDFA Cost of production studies
were used. Those studies are conducted quarterly. CDFA staff goes to dairies and gather actual financial
information. A sample representing approximately 10% of the dairy farms in California is analyzed each
year to provide a representative picture of the financial health of the state’s dairy operations {cost of
production studies can be found at: http://cdfa.ca. gov/dairy/dairycop_annual.html}. In this financial"
impact study, data from that sample was analyzed. More specifically, dairies representative ofthe sizes
used in the P&P study were studied (300 cows, 750 cows, 1,500 cows and 3,000 cows).

CDFA releases a cost of production that includes allowances {return on investment and return on
management). Because the return on investment is an allowance that can be foregone if the dairy
operation is in a dire situation, it was not included in the cost of production number for the purpose of
this analysis.

The cost of retrofitting dairy lagoons was analyzed under four different scenarios. Because the “new
location” without assuming a wet clean-up cost was the cheaper option, it was used for a low end
estimate. Utilization of both single and double liners was analyzed. The “new location” with wet clean-
up cost is the most expensive option; therefore it was used as the most expensive end of the range for
analysis purposes. Both single and double liners were also analyzed. From these four scenarios, specific
yearly costs to the dairy were calculated using financing assumptions (repayment estimates included in
Appendix A).
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2)

3)

Revenue

Dairy operations’ revenues come from the milk check they receive each month. In California, there is a
milk pricing system that guarantees a minimum price processors are required to pay. However, each
dairy ends up getting a different price due to different milk components, premiums, marketing costs,
etc. Therefore, the mailbox price, which represents the net price received by a dairy, was used to
determine the dairy revenue for each farmin the sample.

Financing
Because the cost of retrofitting dairy lagoons is significant, dairies would have to secure fina ncing to pay

for the project. The lack of available credit for dairy operations has been a popular topic in recent years

and will be discussed in the Impact section further. For the sake of this study, it was assumed the dairy
operation was able to secure a loan. But it is debatable whether a dairy would be able to secure a loan
to proceed with the project because retrofitting a dairy lagoon does not create new value on the farm.
Therefore, collateral, free of liens, would need to be available. Although some banks would rather lend
on a shorter time frame, a twenty yeér loan seems to be a conservative option, lower yearly cost option
and was used as an assumption. The current going interest rate for those terms is 6%.

Impact to dairies
1) Financial impact

Over the last decade, dairies have had to weather various pricing conditions, with some positive and some
negative margin years. However, the overall trend is one of declining margins. A quick glance at the overbase
price (minimum milk price paid producers) minus the cost of production {including allowances) illustrates that
point {see Figure 1).

Figure 1: California margm
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The bottom line experienced by dairies of the sizes outlined in the P&P memorandum did not exhibit a different
trend during the past five years. 2008 and 2009 were not profitable years and forced dairies to dig into their
equity to stay afloat (2008 for the 1,500 cow herd sample was an exception). 2010 and 2011 were profitable
years while 2012 was not. Table 1 illustrates the net revenue per cow for each herd size.
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Table 1: Net Revenue

per Cow

Herd Size

2008

2009

2010

2011

2012

300

$ (89.74)!

$ (891.12)

S 52.11

$ 396.30 |

$(321.12)

750

$ (33.26).

S (745.69)

S 175.36

$ 364.25

$(309.39)

1500

S 98.59

$ (840.59)

S 195,37

$ 622.35

${117.88)

3000

$ {51.19)

$ (747.42)

S 265.71

$ 746.33

5(139.97)

Overall, for the past five years, dairy operations have fallen behind as the average net revenue per cow was

negative for all herd sizes but one (see Table 2).

Table 2: Net revenue per cow, five year average

Average net revenue per cow

Herd size

300

750

1500

3000

Past five year

$(109.75): $

(8.43)

S 14.69

Looking at this data clearly explains the declining trend in the number of dairy operations in California. Left with
no financial room to maneuver, adding on the cost of retrofitting dairy lagoons would prove impossible for most
operations. The negative margins resulting are evidence of how much more economically fragile dairy
operations would be if the costs of retrofitting lagoons were to be imposed on them. In no analyzed scenarios
were dairies profitable with the added costs. Figure 2 illustrates that point. Table 3 after shows a more detailed

$ (170.71)

analysis for each year and herd size.

Figure 2: Average net revenue per cow
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Table 3: Yearly margins by herd size based on four different costs scenarios

300 2008 . 2009 2010 2011 2012
Single liner $(141.32) $(942.70)| $ 052 | $ 344.72 | $(372.71)
Single, wetcleanup | $(151.92); $(953.30)i $ (10.08): $ 334.11 $(383.31)
Double liner $(161.95); $(963.33) S (20.11) $ 324,08 | $({393.34)
Double, wet clean up | $(172.55): $(973.94)! $ (30.71): § 313.48 $(403.94)

750 2008 2009 2010 2011 2012
Single liner $.(64.79): $(777.21) $ 143.83 : $ 332.72 $(340.91)
Single, wetcleanup 1 $ (73,73) $(786.16)! S 134.89 | $ 323.78 $(349.85)
Double liner $ (79.00): $(791.43) S 129.62 ' $ 318,51 | $(355.13)
Double, wetclean up | S (87.94): $(800.37) $ 120.68 ; $ 309.57 5(364.07)
B 1500 2008 2009 2010 2011 2012
Single liner 0.5 70,96 : $(868.22)! $ 167.75 - $ 594.72 | $(145.51)
Single, wetcleanup © $ 61,16 i $(878.02)| $ 157.95 | $ 584.92 | $(155.31)
Double liner $..57.67 . $(88152) $ 154.45 : $ 581,42 $(158.81)
Double, wetcleanup  $ 47.87 . $(891.32): $ 144.65 | $ 571.62 = $(168.61)

3000 2008 2009: 2010: 2011 2012
Single liner $ (76.60); $(772.84) S 240.29 | $ 720.91 : $(165.39)
Single, wetcleanup | $ (86.83): $(783.07) $ 230.06 | $ 710.68 | $(175.62)
Double liner $ (89.04); $(785.27) $ 227.86 : $ 708.47 | $(177.82)
Double, wetclean up ;| $ (99.27); $(795.51): $ 217.63 | $ 698.24 $(188.06)

2} Availability of credit

In conversations with lenders, the financing of the retrofitting projects would be difficult for most operations. To
qualify for a real estate secured term loan covering the capital expenses amortized over 20 years, the loan
would need to be secured by a 1% priority lien with a maximum debt against the appraised value of the real
estate of 65%; this may cover 100% of the expenses or only a portion depending on the available lendable
equity of the property. The borrower would need to have a debt-service coverage ratio (for all debt) of 1.25x.

If the dairy lagoon is retrofitted, the value of the dairy would most likely not change, i.e. the dairy’s value would
not increase because the retrofit was performed. Further, to obtain credit, the dairy likely needs to be free and
clear of liens to have equity available. Due to the low profitability in the dairy industry over the past 5 years (as
outlined in the previous section), facility values have been discounted heavily. One positive that the
aforementioned analysis does not take into account is that farm-land values have appreciated greatly. However,
this appreciation may not be sustainable and that appreciation is typically for a highest and best use of _
something other than growing forage crops to feed cows. It is generally tied to permanent plantings with most
of the influence coming from nuts such as almonds, walnuts and pistachios.
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Conclusion

A dairy lagoon retrofit would increase the overhead and breakeven cost to the operation. This increased cost of
production, because it is not revenue generating, cannot be passed on to the processor or consumer so it
reduces the profitability of the dairy. Ultimately, these costs could be the final add-on that may put a dairy
operation out of business, Further, a large percentage of dairy operations would not be eligible for financing to

complete a retrofit due to the lack of repayment capacity and because the operation is already likely over
leveraged with existing debt,
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Appendix A

TERMS OF LOAN
Life of loan (years) 20
Payments per year 12
Annual interest rate 6.00%

New location, New location, New location, New location,

no clean up cost, wet clean up cost, no clean up cost, wet clean up cost
300MC Single liner Single liner Double liner Double liner
PRINCIPAL S 180,000.00 S 217,000.00 S  252,000.00 S 289,000.00
Monthly Payment S 1,289.58 § 1,554.66 5 1,805.41 § 2,070.49
750 MC ‘
PRINCIPAL S 27500000 S 353,000.00 $  399,000.00 S 477,000.00
Monthly Payment S 1,970.19 S 2,529.00 $ 2,858.56 S 3,417.38
1500 MC
PRINCIPAL S 482,000.00 S 653,000.00 S  714,000.00 $§ 885,000.00
Monthly Payment $ 345320 $ 467829 $ 511532 $ 6,340.41
3000 MC
PRINCIPAL $ 887,000.00 $  1,244000.00 $ 1,321,000.00 § 1,678,000.00
Monthly Payment S 6,354.74 § 8,912.40 S 9,464.05 § 12,021.71




ATTACHMENT A

Existing Conditions Report
- For ‘
Existing Milk Cow Dairies

DAIRY FACILITY INFORMATION

A.  NAME OF DAIRY OR BUSINESS OPERATING THE DAIRY:

PHYSICAL ADDRESS OF DAIRY:

Numbar and Street Clty . County Zip Code

STREET AND NEAREST CROSS STREET (IF NO ADDRESS):

COUNTY ASSESSOR PARCEL NUMBER(S) FOR DAIRY FACILITY:

COUNTY ASSESSOR PARCEL NUMBER(S) FOR EACH LAND APPLICATION AREA (WHERE MANURE AND/OR
PROCESS WASTEWATER IS APPLIED UNDER CONTROL OF THE OWNER OR OPERATOR WHETHER IT IS OWNED,
RENTED, OR LEASED):

B. OPERATOR NAME: : TELEPHONE NO.

MAILING ADDRESS OF OPERATOR OF DAIRY: :
' Number And Street City Zip Goda

C. NAME OF LEGAL OWNER OF THE DAIRY PROPERTY:

MAILING ADDRESS OF LEGAL OWNER:

Number and Street City Zip Code

CONTACT PERSON: —___ TELEPHONE NO.

D. PERSON TO RECEIVE REGIONAL BOARD CORRESPONDENCE (CHECK): OWNER OPERATOR -BOTH

DAIRY FACILITY ASSESSMENT

A. - WASTE MANAGEMENT PLAN AND NUTRIENT MANAGEMENT PLAN:

HAVE YOU COMPLETED A WASTE MANAGEMENT PLAN AND NUTRIENT MANAGEMENT PLAN IN ACCORDANCE
WITH THE REQUIREMENTS OF THE WASTE DISCHARGE REQUIREMENTS GENERAL ORDER NO.R5-2013-01227
YES NO

IF YES, PLEASE ATTACH A COPY OF THE WASTE MANAGEMENT PLAN AND NUTRIENT MANAGEMENT PLAN TO
THIS REPORT.

IF NO, PLEASE COMPLETE A PRELIMINARY FACILITY AS.SESSMENT OF YOUR DAIRY AS DESCRIBED IN B BELOW.

B. PRELIMINARY DAIRY FACILITY ASSESSMENT: -
IF YOU HAVE NOT COMPLETED A WASTE MANAGEMENT PLAN AND NUTRIENT MANAGEMENT PLAN AS DESCRIBED
IN A, ABOVE, PLEASE COMPLETE AND ATTACH A PRELIMINARY DAIRY FACILITY ASSESSMENT' FOR YOUR DAIRY.
THE PRELIMINARY DAIRY FACILITY ASSESSMENT [S AVAILABLE ELECTRONICALLY ON THE CENTRAL VALLEY

! THE PRELIMINARY DAIRY FACILITY ASSESSMENT IS ONLY INTENDED TO PROVIDE A PRELIMINARY ASSESSMENT CF YOUR DAIRY FACILITY'S ABILITY TO
STORE WASTEWATER GENMERATED AT YOUR DAIRY AND THE ABILITY OF YOUR CROPLAND TO UTILIZE THE NUTRIENTS GENERATED AT YOUR DAIRY. 1T WILL
PROVIDE: (1) A PRELIMINARY ESTIMATE OF YOUR DAIRY'S WASTEWATER STORAGE NEEDS VERSUS THE EXISTING WASTEWATER STORAGE CAPACITY; AND
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WATER BOARD WEBSITE AT http:/.fwww.waterboards.ca.gow'centra!valIey/available_documentslindex.html#confined. THE
ASSESSMENT MUST BE COMPLETED ELECTRONICALLY AND A COPY OF THE RESULTS ATTACHED TO THIS
EXISTING CONDITIONS REPORT THAT YOU SUBMIT TO THE EXECUTIVE OFFICER,

[ ADDITIONAL DAIRY FACILITY INFORMATION

A. REPORT OF WASTE DISCHARGE SUBMITTED:

IS ALL OF THE INFORMATION YOU PROVIDED IN THE REPORT OF WASTE DISCHARGE THAT WAS DUE ON 17
OCTOBER 2005 STILL CORRECT? YES NO :

IF NO, PLEASE ATTACH A COPY OF YOUR REPORT OF WASTE DISCHARGE WITH THE CORRECTED INFORMATION
AND YOUR CORRECTIONS INITIALED AND DATED.

B. GROUNDWATER MONITORING:

ARE THERE ANY GROUNDWATER MONITORING WELLS AT YOUR DAIRY? YES NO

HAS A MONITORING WELL INSTALLATION AND SAMPLING PLAN BEEN SUBMITTED TO THE CENTRAL VALLEY
WATER BOARD? YES NO

IS GROUNDWATER MONITORING BEING CONDUCTED AT YOUR DAIRY? YES NG
C. SUBSURFACE (TILE) DRAINAGE:

DO ANY OF YOUR LAND APPLICATION AREAS HAVE A SUBSURFACE (TILE) DRAINAGE SYSTEM?
YES ‘NO )

IF YES, PLEASE INDICATE BELOW THE ASSESSOR PARCEL NUMBER FOR EACH LAND APPLICATION AREA THAT
HAS A SUBSURFACE (TILE) DRAINAGE SYSTEM AND THE POINT OF DISCHARGE {E.G.. DRAINAGE DITCH, CREEK,
STREAM, EVAPORATION BASIN):

ASSESSO0R PARCEL NUMBER(S) POINT OF DISCHARGE

D. THIRD PARTY USE OF PROCESS WASTEWATER:

DO YOU PROVIDE PROCESS WASTEWATER TO-A THIRD PARTY FOR THEIR OWN USE?
_YES NO

IF YES, YOU MUST ATTACH TO THIS REPORT A COPY OF A WRITTEN AGREEMENT WITH EACH SUCH THIRD
PARTY. THE WRITTEN AGREEMENT MUST COMPLY WITH LAND APPLICATION SPECIFICATION C.2 OF WASTE
DiSCHARGE REQUIREMENTS GENERAL ORDER NO. R5-2013-0122,

E. ANAEROBIC DIGESTERS:

DOES YOUR DAIRY TREAT PROCESS WASTEWATER IN AN ANAEROBIC DIGESTER? YES NO

F. MORTALITY:
INDICATE HOW MORTALITY IS HANDLED:

RENDERING SERVICE BURIAL OTHER (DESCRIBE)

(2) A PRELIMINARY ESTIMATE OF THE NITROGEN AND PHOSPHORUS GENERATED AT, AND IMPORTED TO, YOUR DAIRY, THE NITROGEN AND PHOSPHORUS
REMOVED BY CROPS GROWN AT YOUR DAIRY, AND THE NITROGEN AND PHOSPHORUS EXPORTED FROM YOUR DAIRY. THE PRELIMINARY FACILITY
ASSESSMENT IS NOT A SUBSTITUTE FOR A WASTE MANAGEMENT PLAN OR NUTRIENT MANAGEMENT PLAN AND SHOULD NOT BE USER FOR DESIGN
PURPOSES. THE PRELIMINARY DAIRY FACILITY ASSESSMENT WAS DEVELOPED BY THE MERCED COUNTY ENVIRONMENTAL HEALTH DEPARTMENT IN
COOPERATION WITH THE CENTRAL VALLEY WATER BOARD, THE UNIVERSITY OF CALIFORNIA, WESTERN UNITED DAIRYMEN, THE CALIFORNIA DAIRY
CAMPAIGN, AND THE MILK PRODUCER'S COUNCIL.
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G. CHEMICAL USE:

INDICATE ALL CHEMICALS USED AT THE FACILITY THAT ARE STORED IN THE WASTE STORAGE SYSTEM OR THAT
COULD BE DISCHARGED TG SURFACE WATER OR GROUNDWATER AND THE APPROXIMATE AMOUNTS USED
ANNUALLY (ATTACH ADDITIONAL SHEETS AS NECESSARY):

IYPE APPROXIMATE ANNUAL AMOUNT USED

SOAPS

DISINFECTANTS

PESTICIDES

FOOTBATHS

OTHER

H. SITE MAP:

PROVIDE A SITE MAP (AERIAL OR TOPOGRAPHIC) OF YQUR DAIRY WHICH SHOWS THE FOLLOWING IN SUFFICIENT
DETAIL: DAIRY FACILITY PROPERTY BOUNDARIES; LOCATIONS OF ALL MONITORING, DOMESTIC, AND IRRIGATION
WELLS; PROCESS WASTEWATER RETENTION PONDS: MILKING PARLOR; ANIMAL HOUSING: CORRALS; AND ALL
LAND APPLICATION AREAS WITH IDENTIFICATION OF LAND USED FOR APPLICATION OF MANURE AND/OR
PROCESS WASTEWATER.

L CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA) COMPLIANGE
A. WAS YOUR DAIRY OPERATING AT ITS CURRENT LOCATION AS OF 17 OCTOBER 20057 YES NO
IF YES, HAS YOUR DAIRY EXPANDED BY MORE THAN 15% SINCE 17 OCTOBER 20057 ____YES ____ NO
IF YES (LE., YOUR DAIRY DID EXPAND BY MORE THAN 15%), DID YOU SUBMIT A REPORT OF WASTE DISCHARGE
(ROWD) TO THE CENTRAL VALLEY WATER BOARD FOR THE EXPANSION? __ YES ____ NO
I CERTIFICATION

‘I CERTIFY UNDER PENALTY OF LAW THAT | HAVE PERSONALLY EXAMINED AND AM FAMILIAR WITH THE INFORMATION
SUBMITTED IN THIS DOCUMENT AND ALL ATTACHMENTS AND THAT, BASED ON MY INQUIRY OF THOSE INDIVIDUALS
IMMEDIATELY RESPONSIBLE FOR OBTAINING THE INFORMATION, | BELIEVE THAT THE INFORMATION 1S TRUE,
ACCURATE, AND COMPLETE. | AM AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE
INFORMATION, INCLUDING THE POSSIBILITY OF FINE AND IMPRISONMENT. [N ADDITION, | CERTIFY THAT THE
PROVISIONS OF WASTE DISCHARGE REQUIREMENTS GENERAL ORDER NO. R&-2013-0122, INCLUDING THE

DEVELOPMENT AND IMPLEMENTATION OF A NUTRIENT MANAGEMENT PLAN AND WASTE MANAGEMENT PLAN, WILL BE

COMPLIED WITH.” _

SIGNATURE OF OWNER OF FACILITY : SIGNATURE OF OPERATOR OF FACILITY

PRINT OR TYPE NAME PRINT OR TYPE NAME

TITLE AND DATE TITLE AND DATE
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Waste Management Plan for the Production Area
For
Existing Milk Cow Dairies

A Waste Management Plan (WMP) for the production area is required for all existing
milk cow dairies subject to Waste Discharge Requirements General Order

No. R5-2013-0122 and shall address all of the items below. The portions of the WMP
that are related to facility and design specifications (items Il and [Il) must be prepared
by, or under the responsible charge of, and certified by a civil engineer who is registered
pursuant to California law or other person as may be permitted under the provisions of

the California Business and Professions Code to assume responsible charge of such
work.

The purpose of the WMP is to ensure that the production area of the dairy facility is
designed, constructed, operated and maintained so that dairy wastes generated at the
dairy are managed in compliance with Waste Discharge Requirements General Order
No. R5-2013-0122 in order to prevent adverse impacts to groundwater and surface
water quality.

| A description of the facility that includes:
"A.  The name of the facility and the county in which it is located:

B. The address, Assessor's Parcel Number, and Township, Range, Section(s),
and Baseline Meridian of the property;

C. The name(s), address(es), and telephone number(s) of the property owner(s)
facility operator(s), and the contact person for the facility;

D.  Present and maximum animal population as indicated below (this information
Is in the Report of Waste Discharge submitted in response to the Central
Valley Water Board’s 8 August 2005 request);

Type of Animals Present Maximum Breed of
Number of Number of Animals
Animals Animals in
Past 12
months
Milking Cows
Dry Cows
Heifers: 15 - 24
months
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Type of Animals Present Maximum Breed of
Number of Number of - Animals
Animals Animals in
Past 12
months
Heifers: 7 to 14
months
Heifers: 4 to 6
months
Calves: upto 3
months
Other types of
commercial
animals

E.  Total volume (gallons) of process wastewater (e.g., milk barn washwater,
fresh (not recycled) corral flush water, etc.) generated daily and how this
volume was determined; and

F. A Site Map (or Maps) of appropriate scale to show property boundaries and
the following in sufficient detail:

1. The location of the features of the production area including:

a.

Structures used for animal housing, milk parlor, and other buildings;
corrals and ponds; solids separation facilities (settling basins or

- mechanical separators); other areas where animal wastes are -

deposited or stored; feed storage areas; drainage flow directions and
nearby surface waters; all water supply wells (domestic, irrigation,
and barn wells) and groundwater monitoring wells; and

Process wastewater conveyance structures, discharge points, and
discharge/mixing points with irrigation water supplies; pumping
facilities and flow meter locations; upstream diversion structures,
drainage ditches and canals, culverts, drainage controls
(berms/levees, etc.), and drainage easements; and any additional
components of the waste handling and storage system.

2. The location and features of all land application areas (land under the
Discharger’s control, whether it is owned, rented, or leased, to which
manure or process wastewater from the production area is or may be
applied for nutrient recycling) including:
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a. Afield identification system (Assessor’'s Parcel Number: field by name
or number; total acreage of each field; crops grown; indication if each
field is owned, leased, or used pursuant to a formal agreement);
indication what type of waste is applied (solid manure only,
wastewater only, or both solid manure and wastewater); drainage flow
direction in each field, nearby surface waters, and storm water
discharge points; tailwater and storm water drainage controls;
subsurface (tile) drainage systems (including discharge points and
lateral extent); irrigation supply wells and groundwater monitoring
wells; sampling locations for discharges of storm water and tailwater
to surface water from the field; and

b. Process wastewater conveyance structures, discharge points and
discharge.mixing points with irrigation water supplies; pumping
facilities; flow meter locations; drainage ditches and canals, culverts,
drainage controls (berms, levees, etc.), and drainage easements.

3. The location of all cropland that is part of the dairy but is not used for dairy
waste application including the Assessor’s Parcel Number, total acreage,
crops grown, and information on who owns or leases the field. The Waste
Management Plan shall indicate if such cropland is covered under the
Conditional Waiver of Waste Discharge Requirements for Discharges from
Irrigated Lands (Order No. R5-2006-0053 for Coalition Group or Order No.
R5-2006-0054 for Individual Discharger, or updates thereto):

4. The Iocation of all off-property domestic wells within 600 feet of the
production area or land application area(s) associated with the dairy and
the location of all municipal supply wells within 1,500 feet of the production
area or land application area(s) associated with the dairy; and

5. A map scale, vicinity map, north arrow, and the date the map was
prepared. The map shall be drawn on a published base map (e.g., a
topographic map or aerial photo) using an appropriate scale that shows
sufficient details of all facilities.

An engineering report demonstrating that the existing facility has adequate
containment capacity. The report shall include calculations showing if the existing
containment structures are able to retain all facility process wastewater generated,
together with all precipitation on and drainage through manured areas, up to and
including during a 25-year, 24-hour storm.
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A.  The determination of the necessary storage volume shall reflect:

1.

The maximum period of time, as defined in the Nutrient Management
Plan (item IIl.B of Attachment C), anticipated between land application

- events (storage period), which shall consider application of process

wastewater or manure to the land application area as allowed by Waste
Discharge Requirements General Order No. R5-2013- 0122 using proper
timing and rate of applications;

Manure, process wastewater, and other wastes accumulated during the
storage period;

Normal precipitation, or normal precipitation times a factor of one and a
half, less evaporation on the surface area during the entire storage
period. If normal precipitation is used in the calculation of necessary
storage volume, the Waste Management Plan shall include a
Contingency Plan as specified in 11.C below;

Normal runoff (runoff from normal precipitation), or runoff due to normal
precipitation times a factor of one and a half, from the production area
during the storage period. If normal runoffis used in the calculation of
necessary storage volume, the Waste Management Plan shall include a
Contingency Plan as specified in 11.C below;

25-year, 24-hour precipitation on the surface (at the required design
storage volume level) of the facility;

25-year, 24-hour runoff from the facility's drainage area;
Residual solids after liquids have been removed; and

Necessary freeboard (one foot of freeboard for belowground retention
ponds and two feet of freeboard for aboveground retention ponds).

B. If the existing facility's storage capacity is inadequate, the WMP shall include
proposed modifications or improvements. Any proposed modifications or
improvements must be: prepared by, or under the responsible charge of, and
certified by a civil engineer who is registered pursuant to California law or
other person as may be permitted under the provisions of the California
Business and Professions Code to assume responsible charge of such work;
and include:

1.

Design calculations demonstrating that adequate containment will be
achieved,
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2. Details on the liner and leachate collection and removal system (if
appropriate) materials;

3. A schedule for construction and certification of completion to comply with
the Schedule of Tasks J.1 of Waste Discharge Requirements General
Order No. R5-2013-0122:

4. A construction quality assurance plan describing testing and
observations need to document construction of the pond in accordance
with the design and Sections 20323 and 20324 of Title 27; and

5. An operation and maintenance plan for the pond.

C. Contingency Plan: If the necessary storage volume calculated in I.A or I|.B
above is based on normal precipitation and/or runoff rather than precipitation
or runoff from normal precipitation times a factor of one and a half (see I1.A.3
and |1.A.4 above}), then the engineering report shall include a Contingency
Plan that includes a plan on how the excess precipitation and/or runoff that is
generated during higher than normal precipitation will be managed. If the
Contingency Plan includes plans to discharge the excess runoff and/or
precipitation to land without being in conformance with the NMP, then the
Contingency Plan shall include a Monitoring Well Installation and Sampling
Plan (MWISP) with a schedule for implementation that proposes monitoring
wells to determine the impacts of such disposal on groundwater quality.

Il An engineering report showing if the facility has adequate flood protection. [f the
Discharger can provide to the Executive Officer an appropriate published flood
zone map that shows the facility is outside the relevant flood zone, an engineering
report showing adequate flood protection is not required for that facility. The
engineering report shall include a map and cross-sections to scale, calculations,
and specifications as necessary. The engineering report shall also describe the
size, elevation, and location of all facilities present to protect the facility from
inundation or washout as follows:

A.  For facilities in the Sacramento River and San Joaquin River Basins showing
if: : _

1. The ponds and manured areas at facilities in operation on or before
November 27, 1984 are protected from inundation or washout by
overflow from any stream channel during 20-year peak storm flow: or
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2. Existing facilities in operation on or before November 27, 1984 that are
protected against 100-year peak storm flows will continue such
protection; or

3. Facilities, or portions theréof, which began operation after November
27, 1984, are protected against 100-year peak storm flows.

B.  For facilities in the Tulare Lake Basin showing if the facility is protected from
overflow from stream channels during 20-year peak stream flows for facilities
that existed as of 25 July 1975 and protected from 100-year peak stream
flows for facilities constructed after 25 July 1975. Facilities expanded after 8
December 1984 must be protected from 100-year peak stream flows.

C.  If the facility's flood protection does not meet these minimum requirements,
the WMP shall include propesed modifications or improvements with the
corresponding design to achieve the necessary flood protection and a
schedule for construction and certification of completion to comply with the
Schedule of Tasks J.1 of Waste Discharge Requirements General Order No.
R5-2013-0122. :

IV. Areport assessing if the animal confinement areas, animal housing, and manure
' and feed storage areas are designed and constructed properly. '

A. The report shall assess if the following design and construction criteria are
met:

1. Corrals and/or pens are designed and constfucted to collect and divert
' all process wastewater to the retention pond;

2. The animal housing area (i.e., bamn, shed, milk parlor, etc.) is designed
and constructed to divert all water that has contacted animal wastes to
the retention pond; and

3. Manure and feed storage areas are designed and constructed to collect
and divert runoff and leachate from these areas to the retention pond.

B. If the facility does not meet the above design and construction criteria, the
WMP shall include proposed modifications or improvements to achieve the
criteria and a schedule for construction and certification of completion to
comply with the Schedule of Tasks J.1 of Waste Discharge Requirements
General Order No. R5-2013-0122. :
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V. An operation and maintenance plan to ensure that:

A.

All precipitation and surface drainage from outside manured areas, including
that collected from roofed areas, is diverted away from manured areas,
unless such drainage is fully contained and is included in the storage
requirement calculations required in item |l, above;

Ponds are managed to maintain the required freeboard and to prevent odors
breeding of mosquitoes, damage from burrowing animals, damage from
equipment during removal of solids, embankment settlement, erosion,
seepage, excess weeds, algae, and vegetation;

Holding ponds provide necessary storage volume prior to winter storms {(by
November 1% at the latest), maintain capacity considering buildup of solids,
and comply with the minimum freeboard required in Waste Discharge
Requirements General Order No. R5-2013-0122;

There is no discharge of waste or storm water to surface waters from the
production area;

* Procedures have been established for removal of solids from any lined pond

to prevent damage to the pond liner;

Corrals and/or pens are maintained to collect and divert all process
wastewater to the retention pond and to prevent ponding of water and to
minimize infiltration of water into the underlying soils;

The animal housing area (e.g., barn, shed, milk parlor, etc.) is maintained to
collect and divert all water that has contacted animal wastes to the retention
pond and to minimize the infiltration of water into the underlying soils:

Manure and feed storage areas are maintained to ensure that runoff and
leachate from these areas are collected and diverted to the retention pond
and to minimize infiltration of leachate from these areas to the underlying
soils;

All dead animals are disposed of properly;

Chemicals and other contaminants handled at the facility are not disposed of
in any manure or process wastewater, or storm water storage or treatment

system unless specifically designed to treat such chemicals and other
contaminants;
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K. Allanimals are prevented from entering any surface water within the confined
area; and _

L. Saltin animal rations is limited to the amount required to maintain animal
health and optimum production.

VI Documentation from a trained professional (i.e., a person certified by the American
Backflow Prevention Association, an inspector from a state or local governmental
agency who has experience and/or training in backflow prevention, or a consultant
with such experience and/or training) that there are no cross-connections that
would allow the backflow of wastewater into a water supply well, irrigation well, or 7
surface water as identified on the Site Map required in |.F above.

VII. The certification required in Required Repoi’ts and Notices H.2.a of Waste
Discharge Requirements General Order No. R5-2013-0122.
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Contents Of A Nutrient Management Plan
And
- Technical Standards For Nutrient Management
For
Existing Milk Cow Dairies

Waste Discharge Requirements General Order R5-2013-0122 (Order) requires
owners and operators of existing milk cow dairies (Dischargers) who apply
manure, bedding, or process wastewater to land for nutrient recycling to develop
and implement management practices that control nutrient losses and that are
described in a Nutrient Management Plan (NMP). 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.

The NMP must contain, at a minimum, all of the elements listed below under
Contents of a Nutrient Management Plan and must be in conformance with the
applicable Technical Standards for Nutrient Management (Technical Standards)
also listed below. Note that the NMP must be updated in response to changing
conditions, monitoring results and other factors. :

A specialist who is certified in developing nutrient management plans shall
develop the NMP. A certified specialist is a Professional Soil Scientist,
Professional Agronomist, or Crop Advisor certified by the American Society of
Agronomy or a Technical Service Provider certified in nutrient management in
Callifornia by the Natural Resources Conservation Service (NRCS). The
Executive Officer may approve alternative proposed specialists. Only NMPs
prepared and signed by these parties will be considered certified.

The NMP is linked to other sections of the WDRs. The Monitoring and Reporting
Program specifies minimum amounts of monitoring that must be conducted at the
dairy. As indicated below, this information must be used to make management
decisions related to nutrient management. Likewise, the timing and amounts of
wastewater applications to crops must be known to correctly calculate the
amount of storage needed in holding ponds.

Wastes and land application areas shall be managed to prevent contamination of
crops grown for human consumption. - The term “crops grown for human
consumption” refers only to crops that will not undergo subsequent processing
which adequately removes potential microbial danger to consumers.
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“Contents of a Nutrient Management Plan

Dairy Facility Assessment

The NMP will include the initial Preliminary Dairy Facility Assessment
(Attachment A) and the annual updates as required by Monitoring and Reporting
Program R3-2013-0122. Copies of these assessments shall be maintained for
10 years.

The NMP shall identify the name and address of the dairy, the dairy operator,

- and legal owner of the dairy property as reported in the Report of Waste
Discharge and shall contain all of the following elements to demonstrate that the
Discharger can control nutrient losses that may impact surface water or
groundwater quality and comply with the requirements of the Order and the
Technical Standards for Nutrient Management (Technical Standards).

I. - Land Application Area Information

A.  Identify each land application area (under the Discharger's control,
whether it is owned, rented, or leased, to which manure or process
wastewater from the production area is or may be applied for nutrient
recycling) on a single published base map (topographic map or aerial
photo) at an appropriate scale which includes:

1. Afield identification system (Assessor's Parcel Number; land
application area by name or number; total acreage of each land
application area; crops grown; indication if each land application
area is owned, rented, or leased by the Discharger; indication
what type of waste is applied (solid manure only, wastewater only;
or both solid manure and wastewater); drainage flow direction in
each field, nearby surface waters, and storm water discharge
points; tailwater and storm water drainage controls; subsurface
(tile) drainage systems (including discharge points and lateral
extent); irrigation supply wells and groundwater monitoring wells:
sampling locations for discharges of storm water and tailwater to
surface water from the field; and

2. Process wastewater conveyance structures, discharge points and
discharge mixing points with irrigation water supplies; pumping
facilities; flow meter locations; drainage ditches and canals,
culverts, drainage controls (berms, levees, etc.), and drainage
easements.
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B.  Provide the following information for land application area identified in
I.A above:

1. Field’s common name (name used when keeping records of
waste applications).

2. Assessor's Parcel Number.

3. Total acreage.

4. Crops grown and crop rotation.

5. Information on who owns and/or leases the field.

6. Proposed sampling locations for discharges of storm water and
tailwater to surface water.

C. Provide copies of written agreements with third parties that receive

process wastewater for their own use from the Discharger’s dairy
(Technical Standards V.A.1 and V.A.3 below).

D. Identify each field under the control of the Discharger and within five
miles of the dairy where neither process wastewater nor manure is
applied. Each field shall be identified on a single published base map
at an appropriate scale by the following:
1. Assessor's Parcel Number.
2. Total acreage.
3. Information on who owns or leases the field.
Note: The NMP must be updated and the Central Valley Water Board
notified in writing before waste is applied to the lands identified in
Section D. :

Sampling and Ahalysis (see Technical Standard | below)

Identify the sampling methods, sampling frequency, and analyses to be

conducted for soil, manure, process wastewater, irrigation water, and plant
tissue analysis (Technical Standard | below).
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Nutrient Budget (see Technical Standard V below)

The Discharger shall develop a nutrient budget for each land application
area. The nutrient budget shall establish planned rates of nutrient
applications for each crop based on soil test results, manure and process
wastewater analyses, irrigation water analyses, crop nutrient requirements
and patterns, seasonal and climatic conditions, the use and timing of
irrigation water, and the nutrient application restrictions listed in Technical
Standards V.A through V.D below. The Nutrient Budget shall include the

following:

A.  The rate of application of manure and process wastewater for each
crop in each land application area (also considering sources of
~nutrients other than manure or process wastewater) to meet each
crop’s needs without exceeding the application rates specified in
Technical Standard V.B below. The basis for the application rates
must be provided.

B. The timing of applications for each crop in each land application area

and the basis for the timing (Technical Standard V.C below). The
maximum period of time anticipated between land application events
(storage period) based on proper timing and compliance with Technical
Standard V.C. below. This will be used in the Waste Management
Plan (item [1.A of Attachment B) to determine the storage capacity
needs. -

C. The method of manure and process wastewater application for each
crop in each land application area (Technical Standard V.D below).

D.  If phosphorus and/or potassium applications exceed the amount of
these elements removed from the land application area in the
harvested portion of the crop, the soil and crop tissue analyses shall be
reviewed by an agronomist at least every five years. If this review
determines that the buildup of phosphorus or potassium threatens to
reduce the long-term productivity of the soil or the yield, quality or use
of the crops grown, application rates will be adjusted downward to
prevent or correct the problem. :

Setbacks, Buffers, and Other Alternatives to Protect Surface Water (see
Technical Standard VIl below) '

A. Identify all potential surface waters or conduits to surface water that
are within 100 feet of any land application area.
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B. Foreach land application area that is within 100 feet of a surface water
or a conduit to surface water, identify the setback, vegetated buffer, or
other alternative practice that will be implemented to protect surface
water (Technical Standard V1| below).

V. Field Risk Assessment (see Technical Standard VIII below)
Evaluate the effectiveness of management practices used to control the
discharge of waste constituents from land application areas by assessing
the water quality monitoring results of discharges of manure, process
wastewater, tailwater, subsurface (tile) drainage, or storm water from the
land application areas. :

VI.  Record-Keeping (see Technical Standard iX below) -

Identify the records that will be maintained for each land application area
identified in |.A above.

VIl Nutrient Management Plan Review (see Technical Standard X below)
A. Identify the schedule for review and revisions to the NMP.

B. Identify the person who will conduct the' NMP review and revisions.
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Technical Standards for Nutrient Management

The Discharger shall comply with the following Technical Standards for Nutrient
Management in the development and implementation of the Nutrient
Management Plan (NMP).

I. Sampling and Analysis

Soil, manure, process wastewater, irrigation water, and plant tissue
shall be monitored, sampled, and analyzed as required in Monitoring
and Reporting Program R5-2013-0122, and any future revisions
thereto. The results of these analyses shall be used during the
development and implementation of the NMP.

Il.  Crop Requirements

A.  Realistic yield goals for each crop in each land application area shall
be established. For new crops or varieties, industry yield .
recommendations may be used until documented yield information is
available.

B.  Each crop’s nutrient requirements for nitrogen, phosphorus, and
potassium shall be determined based on recommendations from the
University of California, Western Fertilizer Handbook (9th Edition), or
from historic crop nutrient removal.

[1l.  Available Nutrients

A.  All sources of nutrients (nitrogen, phosphorus, and potassium)
available for each crop in each land application area shall be identified
prior to land applications. Potential nutrient sources include, but are
not limited to, manure, process wastewater, irrigation water,
commercial fertilizers, soil, and previous crops.

B..  Nutrient values of soil, manure, process wastewater, and irrigation
water shall be determined based on laboratory analysis. “Book values”
for manure and process wastewater may be used for planning of waste
applications during the first two years during initial development of the
NMP if necessary. Acceptable book values are those values
recognized by American Society of Agricultural and Biological
Engineers (ASABE), the Natural Resources Conservation Service
(NRCS), and/or the University of California that accurately estimate the
nutrient content of the material. The nutrient content of commercial
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fertilizers shall be derived from California Department of Food and
Agriculture published values.

C.  Nutrient credit from previous legume crops shall be determined by
methods acceptable to the University of California Cooperative _
Extension, the NRCS, or a specialist certified in developing nutrient
management plans.

IV.  Overall Nutrient Balance

If the NMP shows that the nutrients generated by the dairy exceed the
amount needed for crop production in the land application area, the
Discharger must implement management practices (such as offsite removal
of the excess nutrients, treatment, or storage) that will prevent impacts to
surface water or groundwater quality due to excess nutrients.

V. Nutrient Budget

The NMP shall include a nutrient budget which includes planned rates of
nutrient applications for each crop that do not exceed the crop’s
requirements for total nitrogen considering the stage of crop growth and that
also considers all nutrient sources, climatic conditions, the irrigation
schedule, and the application limitations in A through D below.

A. . General Standards for Nutrient Applications

1. Prohibition A.8 of the Order: “The application of waste to lands
not owned, leased, or controlfed by the Discharger without written
permission from the landowner or in @ manner not approved by
the Executive Officer, is prohibited.”

2. Prohibition A. 9 of the Order: “The land application of manure or
process wastewater to cropland for other than nutrient recycling is
prohibited.” '

3. Land Application Specification E.3 of the Order: “No later than 31
December 2007, The Discharger shall have a written agreement
with each third party that receives process wastewater from the
Discharger for its own use. Each written agreement shall be
included in the Discharger’s Existing Conditions Report, Nutrient
Management Plan, and Annual Report. The written agreement(s)
shall be effective until the third party is covered under waste
discharge requirements or a waiver of waste discharge
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requirements that are adopted by the Central Valley Water Board.
The written agreement shall:

a.

Clearly identify:
ii.  The Discharger and dairy facility from which the
~ process wastewater originates;

fii.  The third party that wilf control the application of
process wastewater to cropland:

iv.  The Assessor's Parcel Number(s) and the acreage(s) of
the cropland where the process wastewater will be
applied; and

V. The types of crops to be fertilized with the process
wastewater.

Include an agreement by the third party to:
ii.  Use the process wastewater at agronomic rates
appropriate for the crops to be grown; and

iii.  Prevent the runoff to surface waters of wastewater,
storm water or irrigation supply water that has come
into contact with manure or is biended with wastewater.

- Include a certification statement, as specified in General

Reporting Requirements C.7 of the Standard Provision and
Reporting Requirements (which is attached to and made part
of this Order), which is signed by both the Discharger and
third party.” '

4. Land Application Specification E.5 of the Order: “The application
: of animal waste and other materials containing nutrients to any
cropland under control of the Discharger shall meet the following
conditions:

a.

The application is in accordance with a certified Nutrient
Management Plan developed and implemented in
accordance with Required Reports and Notices J.1.c and
Aftachment C of this Order; and

Records are prepared and maintained as specified in the
Record-Keeping Requirements of Monitoring and Reporting
Program R5-2013-0122"
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10.

11.

12.

Land Application Specification E.6 of the Order: “The application
of waste to cropland shall be at rates that preclude development
of vectors or other nuisance conditions and meet the conditions of
the certified Nutrient Management Plan.”

Land Application Specification E.8 of the Order: “All process
wastewater applied to land application areas must infilirate
completely within 72 hours after application.”

Land Application Specification E.9 of the Order: “Process
wastewater shall not be applied to land application areas during
periods when the soil is at or above field moisture capacity unless
consistent with a certified Nutrient Management Plan."

- Provision G.6 of the Order: “This Order does not apply to facilities

where wastes such as, but not limited to, whey, cannery wastes,
septage, municipal or industrial sludge, municipal or industrial
biosolids, ash or similar types of waste are generated onsite or
are proposed to be brought onto the dairy or associated cropland
for the purpose of nutrient recycling or disposal. The Discharger
shall submit a complete Report of Waste Discharge and receive
WDRs or a waste-specific waiver of WDRs from the Central
Valley Water Board prior to receiving such waste.”

Plans for nutrient management shall specify the form, source,
amount, timing, and method of application of nutrients on each
land application area to minimize nitrogen and/or phosphorus
movement to surface and/or ground waters to the extent
necessary to meet the provisions of the Order.

Where crop material is not removed from the land application
area, waste applications are not allowed. For example, if a
pasture is not grazed or mowed (and cuttings removed from the
land application area), waste shall not be applied to the pasture.

Manure and/or process wastewater will be applied to the land
application area for use by the first crop covered by the NMP only
to the extent that soil tests indicate a need for nitrogen
application.

Supplementary commercial fertilizer(s) and/or soil amendments
may be added when the application of nutrients contained in
manure and/or process wastewater alone is not sufficient to meet
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the crop needs, as iong as these applications do not exceed
provisions of the Order.

13. Nutrient appllcatlons to a crop shall not be made prior to the
harvest of the previous crop except where the reason for such
applications is provided in the NMP.

14. Water applications shall not exceed the amount needed for
efficient crop production.

15. Nutrients shall be applied in such a manner as not to degrade the
soil's structure, chemical properties, or biological condition.

B. Nutrient Application Rates

1.  General

a.

Planned rates of nutrient application shall be determined
based on soil test results, crop tissue test results, nutrient
credits, manure and process wastewater analysis, crop
requirements and growth stage, seasonal and climatic
conditions, and use and timing of irrigation water. Actual
appllcatlons of nitrogen to any crop shall be limited to the
amounts specified below.

Nutrient application rates shall not attempt to approach a

site’s maximum ability to contain one or more nutrients
through soil adsorption. Excess applications or applications
that cause soil imbalances should be avoided. Excess
manure nutrients generated by the Discharger must be
handled by export to a good steward of the manure, or the
development of alternative uses.

2. Nitrogen

a.

Total nitrogen applications to a land application area prior to
and during the growing of a crop will be based on pre-plant
or pre-side dress soil analysis to establish residual nitrogen
remaining in the field from the previous crop to establish
early season nitrogen applications. Pre-plant or side dress
hitrogen applications will not exceed the estimated total crop
use as established by the nutrient management plan.

Except as allowed below, application rates shall not result in
total nitrogen applied to the land application areas exceeding
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1.4 times the nitrogen that will be removed from the field in
the harvested portion of the crop. Additional applications of
nitrogen are allowable if the following conditions are met:

i.  Plant tissue testing has been conducted and it indicates
that additional nitrogen is required to obtain a crop yield
typical for the soils and other local conditions;

ii. ~ The amount of additional nitrogen applied is based on
the plant tissue testing and is consistent with University
of California Cooperative Extension written guidelines
or written recommendations from a professional
agronomist;

ii. ~ The form, timing, and method of application facilitates
timely nitrogen availability to the crop; and

iv.  Records are maintained documenting the need for
-~ additional applications.

If, in calendar year 2012 or later years, application of total
nitrogen to a land application area exceeds 1.65 times total
nitrogen removed from the land application area through the
harvest and removal of the previous crop, the Discharger
shall either revise the NMP to immediately prevent such
exceedance or submit a report demonstrating that the
application rates have not and will not pollute surface or
ground water.

3. Phosphorus and Potassium

a.

Phosphorus and potassium may be applied in excess of crop
uptake rates. If, however, monitoring indicates that levels of
these elements are causing adverse impacts, corrective
action must be taken. Cessation of applications may be
necessary until crop uptake and harvest has reduced the
concentration in the soil.

Important Note:

Use of animal manure as a primary source of nitrogen commonly
results in applications of phosphorus and potassium at rates that
exceed crop needs. Over time, these elements build up in the
soils and can cause adverse impacts. For example, phosphorus
will leave the land application area in surface runoff and
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contribute to excessive algae growth in receiving waters and
potassium can build up in crops to the point of limiting their use as
animal feed. Application of these nutrients at agronomic levels,
along with reasonable erosion control and runoff control
measures, will normally prevent such problems.

Nutrients are being evaluated in several Central Valley surface
waters. Where these studies show that nutrients are adversely
impacting beneficial uses, the Regional Water Board will work
with parties in the watershed, including dairies, to reduce
discharges of phosphorus, nitrogen and possibly other

- constituents.

C.  Nutrient Application Timing

1.

Process wastewater application is not the same as irrigation.
Process wastewater application scheduling should be based on
the nutrient needs of the crop, the daily water use of the crop, the
water holding capacity of the soil, and the lower limit of soil
moisture for each crop and soil.

Wastewater shall not be applied when soils are saturated. During
the rainy season rainfall can exceed crop water demand.
However, the application of wastewater is allowable if tests show
that there is an agronomic need and current conditions indicate
that threat of nitrate leaching is minimal.

The timing of nutrient application must correspond as closely as -
possible with plant nutrient uptake characteristics, while
considering cropping system limitations, weather and climatic
conditions, and land application area accessibility.

Nutrient applications for spring-seeded crops shall be timed to
avoid surface runoff and leaching by winter rainfall.

Except for orchards and vineyards, nutrients shall not be applied
during periods when a crop is dormant.

D. Nutrient Application Methods

1.

The Discharger shall apply nutrient materials uniformly to
application areas or as prescribed by precision agricultural
techniques. _
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VI.

2. Land Application Specification E.7 of the Order: “Land application
areas that receive dry manure shall be managed through
implementation of erosion control measures to minimize erosion
and must be consistent with a certified Nutrient Management
Plan.”

Wastewater Management on Land Application Areas

Control of water and process wastewater applications and runoff is a part of
proper nutrient management since water transports nutrients, salts, and
other constituents from cropland to groundwater and surface water. The
Discharger shall comply with the following provisions of the Order, which
place requirements on applications of manure and process wastewater to,
and runoff from, cropland:

A

Prohibition A.3 of the Order: “The discharge of waste from existing
milk cow dairies to surface waters which causes or contributes fo an
exceedance of any applicable water quality objective in the Basin
Plans or any applicable state or federal water quality criteria, or a
violation of any applicable state or federal policies or requlations is
prohibited.”

Prohibition A.4 of the Order; “The cdllection, freatment, storage,
discharge or disposal of wastes at an existing milk cow dairy shall not
result in the creation of a condition of pollution or nuisance’.”

Prohibition A.10 of the Order: “The discharge of wastewater to surface
waters from cropland is prohibited. Irrigation supply water that comes
into contact or is blended with waste or wastewater shall be considered
wastewater under this Prohibition.”

Prohibition A.11 of the Order: “The application 61’ process wastewater
to a land application area before, during, or after a storm event that
would result in runoff of the applied water is prohibited.”

Prohibition A.12 of the Order: “The discharge of storm water to surface
water from a land application area where manure or process
wastewater has been applied is prohibited unless the land application
area has been managed consistent with a certified Nutrient
Management Plan.”

! In an emergency, guidance is provided by the CAL/EPA Emergency Animal Disease Regulatory Guidance
for Disposal and Decontamination (October 20, 2004).
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Land Application Specification E.4 of the Order: *Land application of
wastes for nutrient recycling from existing milk cow dairies shall not
cause the underlying groundwater to contain any waste constituent,
degradation product, or any constituent of soil mobilized by the
interactions between applied wastes and soil or soil biota, to exceed
the groundwater limitations set forth in this Order.”

Land Application Specification E.8 of the Order: “All process
wastewater applied to land application areas must infiltrate completely
within 72 hours after application.” '

Land Application Specification E.9 of the Order: “Process wastewater
shall not be applied to land application areas during periods when the
soil is at or above field moisture capacity unless consistent with a
certified Nutrient Management Plan (see Attachment C)."

VIl. Setbacks and Vegetated Buffer

A.

General Specification B.7 of the Order: “Manure and process
wastewater shall not be applied closer than 100 feet to any down
gradient surface waters, open tile line intake structures, sinkholes,
agricultural or domestic well heads, or other conduits to surface
waters, unless a 35-foot wide vegetated buffer or physical barrier is -
substituted for the 100-foot setback or alternative conservation
practices or field-specific conditions will provide polfutant reductions
equivalent or better than the reductions achieved by the 100-foot
setback.”

A setback is a specified distance from surface waters or potential
conduits to surface waters where manure and process wastewater
may not be land applied, but where crops may continue to be grown.

A vegetated buffer is a narrow, permanent strip of dense perennial
vegetation where no crops are grown and which is established parallel
to the contours of and perpendicular to the dominant slope of the land
application area for the purposes of slowing water runoff, enhancing _
water infiltration, trapping pollutants bound to sediment, and minimizing
the risk of any potential nutrients or pollutants from leaving the land
application area and reaching surface waters.

The minimum widths of setbacks and vegetated buffers must be
doubled around the wellhead of a drinking water supply well
constructed in a sole-source aquifer.
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E. Practices and management activities for vegetated buffers include the
following:

1. Removal of vegetation in vegetated buffers will be in accordance
with site production limitations, rate of plant growth, and the
physiological needs of the plants.

2. Do not mow below the recommended height for the plant species.

3. Maintain adequate ground cover and plant density to maintain or
improve filtering capacity of the vegetation. '

4. Maintain adequate ground cover, litter, and canopy to maintain or
improve infiltration and soil condition.

5. Periodic rest from mechanical harvesting may be needed to
maintain or restore the desired plant community following episodic
events such as drought.

6. When weeds are a signifiCant problem, implement pest
management to protect the desired plant communities.

7. Prevent channels from forming.

VIII. Field Risk Assessment

The results of the water quality monitoring of discharges of manure, process
wastewater, storm water, and tailwater to surface water from each land
application area, as required by Monitoring and Reporting Program
R5-2013-0122, shall be used by the Discharger to assess the movement of
nitrogen and phosphorus from each land application area. The Discharger
will follow guidelines provided by the Central Valley Water Board in
conducting these assessments. :

Record-Keeping

The Discharger shall maintain records for each land application area as
required in the Record-Keeping Requirements of Monitoring and Reporting
Program R5-2013-0122.

Nutrient Management Plan Review

A.  Provide the name and contact information (including address and
phone number) of the person who created the NMP; the date that the
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NMP was drafted; the name, title, and contact information of the
person who approved the final NMP; and the date of NMP
implementation. :

B. The NMP shall be updated when discharges from any |land application
area exceed water quality objectives, a nutrient source has changed,
site-specific information has become available to replace defaults
values, used in the overall nutrient balance or the nutrient budget,
nitrogen application rates in any land appiication area exceed the rates
specified in Technical Standard V.B or the Field Risk Assessment finds
that management practices are not effective in minimizing discharges.

C. The NMP shall be updated prior to any anticipated changes that would
~ affect the overall nutrient balance or the nutrient budget such as, but
not limited to, a crop rotation change, changes in the available
cropland, or the changes in the volume of process wastewater
generated. '

D.  The Discharger shall review the NMP at least once every five years
and notify the Regional Board in the annual report of any proposed
changes that wouid affect the NMP.
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Manure/Process Wastewater Tracking Manifest
For
Existing Milk Cow Dairies

Instructions:

1} Complete one manifest for each hauling event, for each destination. A hauling event may last for
several days, as long as the manure is being hauled to the same destination.

2) If there are multiple destinations, complete a separate form for each destination.

3) The operator must obtain the signature of the hauler Upon completion of each manure-hauling event,

4) The operator shall submit copies of manure/process wastewater tracking manifest(s) with the Annual
Monitoring Report for Existing Milk Cow Dairies.

Operator Information:
Name of Operator;

Name of Dairy Facility:

Facility Address:

Number and Street City Zip Code

Contact Person Name and Phone Number:

Name Phene Number

Manure/Process Wastewater Hauler Information:
Name of Hauling Company/Person;__

Address of Hauling Company /Person:

Number and Street City Zip Code
Contact Person:
. Name : Phone Number
Destination Information:
Composting Facility / Broker / Farmer / Other (identify) (please circle one)

Contact information of Composting Facility, Broker, Farmer, or Other (as identified above):

Name Number and Street City Zip Code Phone Number

Manure/Process Wastewater Destination Address or Assessor's Parcel Number:

Number and Street City Zip Code © Assessor’s Parcel Number

Dates Hauled:

Amount Hauled:

Enter the amount of manure hauled in tons or cubic yards (indicate the units used), the manure
solids content (if amount reported in tons) or manure density (if amount reported in cubic yards),
and the method used to calculate the amount:

Manure: , Tons or Cubic Yards (indicate which units used)
Manure Solids Content (if amount reported in tons):
Manure Density (if amount reported in cubic yards):
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Method used to determine amount of manure:

Enter the amount of procéss wastewater hauled in gallons and the method used to determine the
amount.

Process Wastewater: Gallons

Method used to determine volume of probess wastewater:

Written Agreement.:

Does the Operator have a written agreement (in compliance with Land Application Specification
E.3 of Reissued Waste Discharge Requirements General Order No. R5-2013-0122) with any
party that receives process wastewater from the Operator for its own use? (please check one)

Yes ‘ No

If the answer is no, the Operator agrees to have such a written agreement with any such party
for any process wastewater transferred after 31 December 2007 to such party. _ :
(Operator shall provide initials here to acknowledge this requirement).

Certification: :

| declare under the penalty of law that | personally examined and am familiar with the information
submitted in this document, and that based on my inquiry of those individuals immediately responsible for
obtaining the information, | believe that the information is true, accurate, and complete. | am aware that
there are significant penalties for submitting false information, including the possibility of a fine and
imprisonment for knowing violations.

Operator’'s Signature: : Date:

| Hauler's Signature: . Date:
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Definitions
For
Existing Milk Cow Dairies

“Agronomic rates” is defined as the land application of irrigation water and nutrients
(which may include animal manure, bedding, or process wastewater) at rates of
application in accordance with a plan for nutrient management that will enhance
soil productivity and provide the crop or forage growth with needed nutrients for
optimum health and growth. | :

“Anaerobic digester” is defined as a basin, pond, or tank designed, constructed,
maintained, and operated for the anaerobic treatment of liquid or solid animal
waste and which promotes the decomposition of manure or “digestion” of the
organics in manure to simple organics and gaseous biogas products.

“Aquifer” is defined as ground water that occurs in a saturated geologic unit that
contains sufficient permeability and thickness to yield significant quantities of water
to wells or springs.

“Artificial recharge area” is defined as an area where the addition of water to an
aquifer is by human activity, such as putting surface water into dug or constructed
spreading basins or injecting water through wells. :

“Central Valley Water Board” is defined as the California Regional Water Quality
Control Board, Central Valley Region.

“Certified Nutrient Management Plan” is defined as & nutrient management plan
that is prepared and signed by a specialist who is certified in developing nutrient
management plans. A certified specialist is: a Professional Soil Scientist,
Professional Agronomist, Professional Crop Scientist, or Crop Advisor certified by
the American Society of Agronomy; a Technical Service Provider certified in
nutrient management in California by the Natural Resources Conservation Service;
or other specialist approved by the Executive Officer.

“Confined animal facility” is defined in California Code of Regulations, title 27, _
section 20164 as “... any place where cattle, calves, sheep, swine, horses, mules,
goats, fowl, or other domestic animals are corralled, penned, tethered, or otherwise
enclosed or held and where feeding is by means other than grazing.” .

“Confined area” is defined as the area where cows are confined within the
production area.

“Cropland” is defined as the land application area where dry or solid manure and/or
process wastewater is recycled for the purpose of beneficially using the nutrient
value of the manure and/or process wastewater for crop production.
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10.
11.

12,

13.

14.

15.

16.

17.

18.

19.

“Degradation” is defined as any measurable adverse change in water quality.

“Discharge” is defined as the discharge or release of waste to land, surface water,
or ground water.

“Discharger” is defined as the property owner and the operator of an existing milk
cow dairy subject to Reissued Waste Discharge Requirements General Order
R5-2013-0122. .

“Existing Milk Cow Dairies” means all dairies that were operating as of 17 October
2005, filed a complete Report of Waste Discharge in response to the 2005 Report
of Waste Discharge Request Letter, and have not expanded.

“Existing herd size” is defined as the maximum number of mature dairy cows
reported in the Report of Waste Discharge filed in response to the 2005 Report of
Waste Discharge Request Letter, plus or minus 15 percent of that reported number
to account for the normal variation in herd sizes.

“Expansion” is defined as, but not limited to, any increase in the existing herd size
(i.e., by more than 15 percent of the maximum number of mature dairy cows filed
in response to the 2005 Report of Waste Discharge Request Letter) or an increase
in the storage capacity of the retention ponds or acquisition of more acreage for
reuse of nutrients from manure or process wastewater in order to accommodate an
expansion of the existing herd size. “Expansion” does not include installation or
modification of facilities or equipment to achieve compliance with the requirements
of Reissued Waste Discharge Requirements General Order R5-2013-0122 so long

‘as the modification or installation is sized to accommodate only the existing herd

size.

“Facility” is'defined as the property identified as such in Reissued Waste Discharge
Requirements General Order R5-2013-0122.

‘Field moisture capacity” is defined as “the upper limit of storable water in the soil
once free drainage has occurred after irrigation or precipitation.”

“Freeboard” is defined as the elevation difference between the process wastewater
(liquid) level in a pond and the lowest point of the pond embankment before it can
overflow.

“Incorporation into soil” is defined as the complete infiltration of process
wastewater into the soil, the disking or rotary tiller mixing of manure into the soll,
shank injection of slurries into soil, or other equally effective methods
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“Irrigation return flow” is defined as surface and subsurface water that leaves a
field following application of irrigation water.

“Land application area” is defined as land under control of the milk cow dairy owner
or operator, whether it is owned, rented, or leased, to which manure or process
wastewater from the production area is or may be applied for nutrient recycling.

“Manure” is defined as the fecal and urinary excretion of livestock and other
commingled materials. Manure may include bedding, compost, and waste feed.

“Manured solids” is defined as manure that has a sufficient solids content such that
it will stack with little or no seepage.

“Mature dairy cow” is defined as a dairy cow that has produced milk at any time
during her life.

“Normal precipitation” is defined as the long-term average precipitation based on

monthly averages over the time that data has been collected at a particular
weather station. Normal precipitation is usually taken from data averaged over a
30-year peried (e.g. 1971 to 2000) if such data is available.

“Nuisance” is defined in Water Code section 13050(m) as “...anything which meets

all of the following requirements.

(1) Is injurious to health, or is indecent or offensive to the senses, or an obstruction
to the free use of property, so as to interfere with the comfortable enjoyment of
life or property. :

(2) Affects at the same time an entire community or neighborhood, or any
considerable number of persons, although the extent of the anhoyance or
damage inflicted upon individuals may be unequal.

(3) Occur during, or as a result of, the treatment or disposal of wastes.”

“Nutrient” is defined as any element taken in by a plant which is essential to its
growth and which is used by the plant in elaboration of its food and tissue.

“Nutrient recycling” is defined as the application of nutrients at agronomic rates for
crop production. ' -

“Off-property discharge” is defined as the discharge or release of waste beyond the
boundaries of the property of the dairy’s production area or the land application
area or to water bodies that run through the production area or land application
area.

“Open tile line intake structure” is defined as an air vent for a subsurface (tile) drain
system.
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“Order” is defined as the Waste Discharge Requirements General Order.

“Overflow” is defined as the intentional or unintentional diversion of flow from the
collection, treatment, land application, and conveyance systems, including
pumping facilities. '

“Pollutant” is defined in Title 40 Code of Federal Regulations Section 122.2 as
“...dredged spoil, solid waste, incinerator residue, filter backwash, sewage,
garbage, sewage sludge, munitions, chemical wastes, biological materials,
radioactive materials (except those regulated under the Atomic Energy Act of
1954, as amended (42 U.S.C. 2011 et seq.)), heat, wrecked or discarded
equipment, rock, sand, cellar dirt and industrial, municipal, and agricultural waste
discharged into water.”

“Pollution” is defined in Water Code section 13050()(1) as “...an alteration of the
quality of the waters of the state by waste to a degree which unreasonably affects
either of the following: (A) The waters for beneficial uses. (B) Facilities which serve
these beneficial uses.”

“Pond” is defined as retention ponds, storage ponds, settling ponds, or any
structures used for the treatment, storage, disposal, and recycling of process
wastewater. Ponds are differentiated from sumps, which are structures in a
conveyance system used for the installation and operation of a pump.

“Process wastewater” is defined as water directly or indirectly used in the operation
of & milk cow dairy for any or all of the following: spillage or overflow from animal
watering systems; washing, cleaning, or flushing pens, barms, manure pits, or other
dairy facilities; washing or spray cooling of animals; or dust control...and includes
any water or precipitation and precipitation runoff which comes into contact with
any raw materials, products, or byproducts including manure, feed, milk, or
bedding. ‘

“Production area” is defined as that part of a milk cow dairy that includes the :
barns, milk houses, corrals, milk parlors, manure and feed storage areas, process
water conveyances and any other area of the dairy facility that is not the land
application area or the ponds. :

‘Regional Board” is defined as one of the nine California Regional Water Quality
Control Boards.

“Salt” is defined as the products, other than water, of the reaction of an acid with a
base. Saits commonly break up into cations (sodium, calcium, etc.) and anions
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(chloride, sulfate, etc.) when dissolved in water. Total dissolved solids is generally
measured as an indication of the amount of salts in a water or wastewater,

“Salt in animal rations” is defined as the sodium chloride and any added minerals
(such as calcium, phosphorus, potassium, sulfur, iron, selenium, copper, zinc, or
manganese) in the animal ration.

“Significant quantity” is defined as the volume, concentrations, or mass of a
pollutant that can cause or threaten to cause pollution, contamination, or nuisance:
adversely impact human health or the environment; and/or cause or contribute to a
violation of any applicable water quality standards for the receiving water.

“Sole-source aquifer” is defined as an aquifer that supplies 50 percent or more of
the drinking water of an area.

“State” is defined és the State of California.
“State Water Board” is defined as the State Water Resources Control Board.

“Significant storm event” is defined as a precipitation event that results in
continuous runoff of storm water for a minimum of one hour, or intermittent
discharge of runoff for a minimum of three hours in a 12-hour period.

;‘Storm water” is defined as storm water runoff, snowmelt runoff, and surface runoff
and drainage.

“Subsurface (tile) drainage” is defined as water generated by installing and
operating drainage systems to lower the water table below irrigated lands.
Subsurface drainage systems, deep open drainage ditches, or drainage wells can
generate this drainage.

“Surface water” is defined as water that includes essentially all surface waters such
as navigable waters and their tributaries, interstate waters and their tributaries,
intrastate waters, all wetlands and all impoundments of these waters. Surface
waters include irrigation and flood control channels.

“Tailwater” is defined as the runoff of irrigation water from an irrigated field.

“25-year, 24-hour rainfall event” is defined as a precipitation event with a probable
recurrence interval of once in twenty five years as defined by the National Weather
Service in Technical Paper No. 40, “Rainfall Frequency Atlas of the United States,”
May, 1961, or equivalent regional or State rainfall probability information developed
from this source. ' ‘
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51. “Waste" is defined as set forth in Water Code section 13050(d), and includes
manure, leachate, process wastewater and any water, precipitation or rainfall
runoff that came into contact with raw materials, products, or byproducts such as
manure, compost piles, feed, silage, milk, or bedding.

92. "Waters of the state” is defined in Water Code section 13050 as “...any surface
water or groundwater, including saline waters, within the boundaries of the state.”

53. "Wet season” is defined as the period of time between 1 October and 31 May of
 each year.
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Basin Plans
BMPs
BODs
BPT
BPTC
CCR
CDQAP
Central Valley
Water Board
cm/sec
CPS
DWQ
DWR
EC
ESP
ETo
GWPA
MCL
mg N/L
mg/L
ml
MPN
MRP
MWICR
MWISP
NADE3
NAVDS83
NMP
NFPDES
NRCS
NTU
pH

QA/QC

REC-1

Region
Regional Board
ROWD

SPRR
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Acronyms And Abbreviations
For ,
Existing Milk Cow Dairies

American Society of Agricultural and Biological Engineers

Water Quality Control Plans

best management practices

five-day biochemical oxygen demand :

best practicable control technology currently available

best practicable treatment or control

California Code of Regulations

California Dairy Quality Assurance Program

California Regional Water Quality Control Board, Central Valley
Region

centimeters per second

Conservation Practice Standard

Division of Water Quality

Department of Water Resources

electrical conductivity

Environmental Stewardship Program

Evapotranspiration from a standardized grass surface

Groundwater Protection Area

maximum-contaminant level

milligrams nitrogen per liter

milligrams per liter

milliliter

most probable number

Monitoring and Reporting Program

monitoring well installation completion report

monitoring well installation and sampling plan

North American Datum 1983

North American Vertical Datum 1988

nutrient management plan

National Pollutant Discharge Elimination System

Natural Resources Conservation Service

nephelometric turbidity unit

Logarithm of the reciprocal of hydrogen ion concentration in gram
atoms per liter

quality assurance/quality control

water contact recreation

Central Valley Region

California Regional Water Quality Control Board

Report of Waste Discharge

Standard Provisions and Reporting Requirements



Attachment F

F-2

Reissued Waste Discharge Requirements General Order No. R5-2013-0122
Existing Milk Cow Dairies

State Water Board
State Water Board
Resolution 88-16

State Water Board
Resolution 88-63

State Water Board
Resolution 92-49

TDS
Title 3

Title 27

UCCE
U.N.
pmhos/cm
uSiem
USEPA
WDRs
WMP

State Water Resources Control Board

State Water Resources Control Board Resolution 68-16
(Statement of Policy with Respect to Maintaining High Quality
of Waters in California)

State Water Resources Control Board Resolution 8§8-83 {Sources
of Drinking Water Policy) -

State Water Resources Control Board Resolution 92-49 {Policies
and Procedures for Investigation and Cleanup or Abatement
of Discharges Under Water Code Section 13304 or Cleanup
and Abatement Policy)

total dissolved solids

Title 3 of the California Code of Regulations, Division 2, Chapter
1, Article 22

Title 27 of the California Code of Regulations, Division 2,
Subdivision 1, Chapter 7, Subchapter 2, Article 1

University of California Committee of Experts

United Nations

micromhos per centimeter (same as pS/cm)

microsiemens per centimeter (same as pmhos/cm)

United States Environmental Protection Agency

waste discharge requirements

waste management plan



