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October 2, 2015 
 
Via Electronic Mail 
 
Bill Moore 
Jonathan Jennings 
WA Department of Ecology 
Email: Bmoo461@ecy.wa.gov 
Email: joje461@ecy.wa.gov 
 
Re: Conservation Organization Comments on Preliminary Draft of WA 

CAFO General Permit 
 
Dear Mr. Moore and Mr. Jennings, 
 
 These comments are being submitted on behalf of Puget Soundkeeper 
Alliance, RE Sources for Sustainable Communities, Community Association 
for Restoration of the Environment, Friends of Toppenish Creek, 
Waterkeeper Alliance, Sierra Club, Center for Environmental Law and 
Policy, Spokane Riverkeeper, Concerned Citizens of the Yakama Indian 
Reservation, Snake River Waterkeeper, Socially Responsible Agriculture 
Project, and Friends of the Earth (collectively referred to as “Commenters”).  
These organizations are committed to conserving and protecting the surface 
and ground waters of Washington state from the numerous pollutants that are 
being discharged into waters of the state from Concentrated Animal Feeding 
Operations (“CAFOs”).  It is long overdue for the Washington Department of 
Ecology (“Ecology”) to take meaningful regulatory action to implement 
federal and state clean water laws in a manner that fulfills statutory goals and 
protects the public’s interest in clean water.   
 

While the preliminary draft permit is a substantial improvement over 
the last iteration, there are still many changes that need to be made to bring 
the permit into compliance with all applicable legal requirements.  Most 
importantly, the next draft of the CAFO permit needs to include groundwater 
monitoring and a requirement that CAFOs stop the discharges coming from 
manure lagoons.  In addition, the permit must include the minimum 
requirements set forth in the federal NPDES regulations for CAFOs at 40 
C.F.R. Parts 122 and 412, and must be tailored to the particular industry and 
water quality problems in Washington as detailed in these comments.  We 
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appreciate the opportunity to submit these written comments and look 
forward to discussing our comments with you in person as you continue to 
improve the draft of the WA CAFO General Permit.  We recognize that the 
agricultural industry is pressuring you to “get this permit functional and 
voluntary,”1 but you should not be bullied into abdicating your statutory 
responsibilities to protect water quality and public health. 
 
I. Introduction 
 

The scope of the pollution problem from CAFOs in the state of 
Washington is well documented.  The CAFO pollution issue has been 
documented and litigated in courts of law in Washington for nearly twenty 
years.  See, e.g., CARE, et al v. Cow Palace, et al., 80 F. Supp.3d 1180 (E.D. 
Wa. 2015); CARE v. Nelson Faria Dairy, 2011 WL 6934707 (E.D. Wa.) 
(Dec. 30, 2011); CARE v. Henry Bosma Dairy, 65 F. Supp.2d 1129 (E.D. 
Wa. 1999), aff’d 305 F.3d 943 (9th Cir. 2002); CARE v Sid Koopmans Dairy, 
54 F. Supp.2d 976, 981-82 (E.D. Wash. 1999). 
 

 The historic lack of regulation of CAFOs by federal and state agencies 
has led to a public health crisis of the first order.  It is undeniable that CAFOs 
throughout the state of Washington are contaminating the surface and ground 
water and drinking water resources of this state with nitrates, phosphorus, 
bacteria and pharmaceuticals.  CAFOs generate so much manure that it must 
be stored in large storage lagoons or piled on the ground.  This vast amount 
of waste is not sent to any kind of wastewater treatment plant, like we do 
with human waste, but is dumped into unlined lagoons and placed in huge 
quantities onto the ground. 
 

Because animals at CAFOs live in their own feces 365 days per year, 
the animals are given significant doses of antibiotics to stave off rampant 
illness and death.  No animal is adapted to live in its own manure on a daily 
basis.  The different way in which we treat human vs. animal manure is 
reckless and illegal.  Ecology and the U.S. Environmental Protection Agency 
(“EPA”) have recognized that dairy manure is actually stronger and more 
highly toxic than human waste and thus a strong WA CAFO General Permit 
prohibiting CAFO discharges to waters of the state is an imperative. 
 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Washington State Dairy Federation, available at http://wastatedairy.com/ (last visited 
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II. Legal Background 

 
 In developing an effective and legally compliant CAFO Permit, it is 
essential that Ecology recognize the purposes of the permit in the first place.  
First, the permit must ensure that CAFOs operate in a manner that results in 
zero discharge of pollutants into waters of the state, which includes both 
surface and ground water.  This is a National Pollution Discharge 
ELIMINATION System (“NPDES”) Permit.  This reflects the goal of the 
federal Clean Water Act (“CWA”) to regulate and ultimately prevent the 
discharge of pollutants from point sources into waters of the United States.2  
Specifically, Congress declared, “it is the national goal that the discharge of 
pollutants into the navigable waters be eliminated by 1985.”3  That is why 
permits are to last five years, not in perpetuity.   
 
 Second, in order to achieve the elimination of the discharge, the permit 
must force the CAFO operators to implement the best technology available.  
Congress, and the Washington legislature, anticipated that when a point 
source obtained a permit, it would push the permittee towards the 
implementation of the technology necessary to accomplish the elimination of 
the discharge and the need for the permit.  Santa Monica Baykeeper v. 
Kramer Metals, Inc., 619 F. Supp.2d 914, 923 (C.D. Cal. 2009) (citing 33 
U.S.C. §§ 1311(b)(2)(A), 1342(b)(2)) (“[B]y statute, effluent limitations are 
inextricably linked to BAT/BCT [Best Available Technology/Best Control 
Technology].”); RCW 90.58.520; WAC 173-201A-020 (“"AKART" is an 
acronym for "all known, available, and reasonable methods of prevention, 
control, and treatment." AKART shall represent the most current 
methodology that can be reasonably required for preventing, controlling, or 
abating the pollutants associated with a discharge.”) (emphases added).  For a 
more thorough description of the concept of “technology-forcing” and its 
legal basis, see Exhibit 1 at pp. 4-6.  
 
 Finally, the permit must fulfill Ecology’s responsibility to protect 
Washingtonians’ fundamental, constitutionally reserved rights to a healthful 
and pleasant environment.  A recent Court of Appeals decision makes it clear 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 This goal should be reflected in section S4.A setting forth the objectives of the permit: 
“To implement management practices to identify, reduce, eliminate, AND [not or] prevent 
CAFO related water pollution.”  Preliminary Permit at 10.  These objectives are all legally 
required and should not be mutually exclusive.   
3 33 U.S.C. § 1251(a)(1) (emphasis added). 
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that Ecology, when exercising its delegated statutory and regulatory 
authority, must act in a way that protects citizens’ constitutionally reserved 
rights to a healthful and pleasant environment.  See Puget Soundkeeper 
Alliance, ___ Wn.2d ___, ___ P.3d ___, 2015 WL 4540664 (Wash. Ct. App. 
July 28, 2015) (emphasis added) (recognizing that under SEPA “the 
responsibilities of each generation as trustee of the environment for 
succeeding generations,” RCW 43.21C.020(2)(a), and the recognition that 
“each person has a fundamental and inalienable right to a healthful 
environment and that each person has a responsibility to contribute to the 
preservation and enhancement of the environment.”  RCW 43.21C.020(3).  
Although these policies apply to the State generally, they speak with an 
insistent voice to the Department of Ecology.  See, e.g., RCW 43.21A.010.  By 
condoning violations of its own standards through this permit, the 
Department has not acted in keeping with this trust.”).  For the reasons set 
forth herein, Commenters respectfully request that Ecology revise the 
preliminary draft of the WA CAFO permit so that it complies with the law 
and protects the waters of Washington. 

 
III. Universal Coverage 
 

A. Universal Coverage for Medium & Large CAFOs Required 
Because All Are Discharging To Groundwater Via Leaking 
Lagoons. 

 
On January 26, 2015, we submitted a letter to Ecology outlining the 

factual and legal basis for Ecology to mandate permit coverage for all 
medium and large CAFOs located within the state of Washington.  A copy of 
the letter is attached as Exhibit 1 and is hereby incorporated by reference.  
We strongly agree with Ecology’s scientific finding in the Preliminary 
Permit: 

 
that if the CAFO has a lagoon that does not have a double 
geomembrane liner with a leak detection system between the 
liner layers that it is discharging to groundwater.   

 
Preliminary Permit at 5.  The science overwhelmingly supports Ecology’s 
decision on this issue (although as we point out in section V.R below, double 
liners with leak detection systems are available at equal or superior 
technology so the permit should not prescribe a specific technology, but 
rather a system at least as technologically proficient).  Attached and 
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incorporated into these comments as Exhibit 2 is a letter we submitted to 
Ecology on June 5, 2014 summarizing the scientific studies that confirm all 
lagoons leak.  In addition, more recent science supporting the notion that all 
lagoons leak is included at pages 36-41 of Exhibit 1 (universal coverage 
letter).   
 

Based upon Ecology’s finding that all CAFOs with manure lagoons are 
actively discharging to groundwater, the agency must require universal 
coverage for all medium and large CAFOs in the state.4  That is because if 
Ecology recognizes the discharge is occurring, it is legally obligated to take 
action to prevent the discharge or issue a permit that will ultimately lead to 
the elimination of the discharge.  RCW 90.48.080 (the discharge of pollutants 
into waters of the state, including groundwaters, is prohibited); WAC 173-
220-020 (“No pollutants shall be discharged to any surface water of the state 
from a point source, except as authorized by an individual permit issued 
pursuant to this chapter or as authorized by a general permit issued pursuant 
to chapter 173-226 WAC.”); WAC 173-216-040(1) (discharge of waste into 
waters of the state, including groundwaters, is prohibited absent a state 
discharge permit). 

 
 Ecology departs from the law, however, because the permit does not 

clearly identify the facilities that do not have manure lagoons that meet this 
standard, and thus would be subject to the permit requirement.  Under RCW 
90.48.160, “[a]ny person who conducts a commercial or industrial operation 
of any type which results in the disposal of solid or liquid waste material into 
the waters of the state . . . shall procure a permit . . . .”  There can be no 
question that CAFOs with leaking manure lagoons that are discharging to 
ground water and hydrologically connected surface water (in addition to 
having other documented surface water discharges) must be required to seek 
permit coverage under Washington law.  Commenters urge Ecology to follow 
the practice utilized for the recently issued General Permit for Biosolids 
Management and include a list of facilities that will be required to seek 
coverage under the new WA CAFO General Permit.  If this was done for the 
Biosolids permit, there is no reason it cannot be done for the CAFO permit 
and it would enable a full analysis of the scope of the WA CAFO permit and 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4 Virtually no CAFOs in Washington have manure lagoons with double geomembrane 
liners with a leak detection system between the liner layers. 
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any economic consequences associated with compliance.5  There is no 
separate legal requirement for this practice for the Biosolids permit and it 
should be utilized in this context.  Information regarding which CAFOs have 
unlined manure lagoons, as well as which CAFOs have had discharges to 
surface waters, is plainly known and available to Ecology.  In fact, much of 
this information has already been provided to Ecology.  Exhibit 1 at pp. 41-
44.  

 
There is no legal basis for Ecology’s apparent decision to restrict the 

universal permit requirement to only those “areas where there are known 
groundwater impacts from nitrate, or where the groundwater is susceptible to 
impacts from nitrate . . . .”  Preliminary Permit at 5.  The quality of the 
receiving waters does not dictate whether or not there is an actual discharge 
of pollutants that triggers the permit requirement.  Rather, the law is clear 
that “[i]t shall be unlawful for any person to throw, drain, run, or otherwise 
discharge into any of the waters of this state, or to cause, permit or suffer to 
be thrown, run, drained, allowed to seep or otherwise discharged into waters 
any organic or inorganic matter that shall cause or tend to cause pollution of 
such waters . . . .”  RCW 90.48.080.  The quality of the receiving water is of 
no consequence for purposes of determining whether there is or is not an 
actual discharge.  The permit requirement is triggered only by “the disposal 
of solid or liquid waste material into waters of the state,” not only for those 
waters that are already impaired.  RCW 90.48.160. 

 
The quality of the receiving water is, however, relevant in two other 

ways.  First, Ecology has a legal obligation to deny a request for a new 
discharge permit when the receiving waters are impaired and the discharge 
will contribute to the existing impairment.  See, e.g., Friends of Pinto Creek 
v. U.S. Envtl. Prot. Agency, 504 F.3d 1007, 1012 (9th Cir. 2007) (“no permit 
may be issued to a new discharger if the discharge will contribute to the 
violation of water quality standards.”).  Second, more stringent water quality 
control measures must be in place when a facility proposes to discharge into 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5 Commenters do not contend that the economic impacts associated with permit 
compliance are legally relevant in regards to the permit coverage issue, but anticipate that 
the CAFO industry will make arguments regarding the economic impacts of the permit.  In 
addition, Ecology will be preparing an Economic Impact Analysis for the permit and this 
information is critical to understand and review that analysis.  WAC 173-226-120.   
Therefore, it is necessary and appropriate for Ecology to provide information to the public 
regarding the facilities that will be required to seek coverage as was done for the Biosolids 
permit. 



	   	   8	  

already-impaired waters.  Under the state’s anti-degradation policy, which is 
designed “to ensure the purity of the state’s groundwaters and to protect the 
natural environment”:  
 

Existing beneficial uses shall be maintained and protected and 
no further degradation which would interfere with or become 
injurious to existing beneficial uses shall be allowed. 

 
WAC 173-200-030(1), (2).6  The groundwater quality standards make it clear 
that:  
 

Whenever groundwaters are of a higher quality than the criteria 
assigned for said waters, the existing water quality shall be 
protected, and contaminants that will reduce the existing quality 
thereof shall not be allowed to enter such waters, except in those 
instances where it can be demonstrated to the department’s 
satisfaction that 
(i) An overriding consideration of the public interest will be 
served; and 
(ii) All contaminants proposed for entry into said groundwaters 
shall be provided with all known, available, and reasonable 
methods of prevention, control, and treatment prior to entry. 

 
WAC 173-200(2)(c) (emphasis added).  Therefore, Ecology has it backwards.  
Discharging “in areas where there are known groundwater impacts from 
nitrate, or where the groundwater is susceptible to impacts from nitrate” is 
not what triggers Ecology’s authority to permit the discharge in the first 
place, but rather invokes Ecology’s legal responsibility to prevent the 
discharge from happening and to require additional protections.  WAC 173-
200-030(2).  While we agree with Ecology’s scientific finding that all 
lagoons that do not have a double geomembrane liner with a leak detection 
system (or equivalent technology) leak, Ecology must acknowledge that this 
finding triggers universal coverage7 for all medium and large CAFOs with 
unlined manure lagoons, regardless of the quality of the receiving waters into 
which the lagoons discharge. 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6 There is a similar anti-degradation policy for surface waters.  WAC 173-201A-300. 
7 Commenters emphasize that the request for universal coverage for medium and large 
CAFOs only applies if the permit is compliant with all applicable laws and operates to 
eliminate all CAFO discharges to surface and ground waters of the state. 
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B. Ecology Has Authority To Designate Medium and Large AFOs 

as CAFOs Because They Are Significant Contributors of Water 
Pollution 

 
Ecology’s legal obligation to mandate universal coverage for large and 

medium CAFOs in the state is supported not only by the fact that medium 
and large AFOs in the state meet the definition of a CAFO, but also based 
upon Ecology’s legal obligation to designate medium and large AFOs as 
CAFOs, thereby triggering permit coverage.  This obligation applies to 
medium and large CAFOs that are discharging to waters of the state through 
leaking manure lagoons, or through over-application of manure.  EPA 
regulations make it clear that “[o]nce an animal feeding operation is defined 
or designated as a CAFO for at least one type of animal, the NPDES 
requirements for CAFOs apply with respect to all animals in confinement at 
the operation and all manure, litter, and process wastewater generated by 
those animals or the production of those animals, regardless of the type of 
animal.”8  Ecology, as the state agency with delegated authority from the 
EPA to issue NPDES permits to CAFOs, has the authority to “designate any 
AFO as a CAFO upon determining that it is a significant contributor of 
pollutants to waters of the United States.”9 Even though Ecology has 
delegated authority, the Regional Administrator of the EPA retains its 
authority to make CAFO designations, but only if he/she determines “that 
one or more pollutants in the AFO’s discharge contributes to an impairment 
in a downstream or adjacent State or Indian country water that is impaired for 
that pollutant.”10  

 
 In making a CAFO designation, after an on-site inspection is 
conducted, Ecology or the Regional Administrator considers the following 
factors: 

(i) The size of the AFO and the amount of wastes 
reaching waters of the United States; 
(ii) The location of the AFO relative to waters of the 
United States; 
(iii) The means of conveyance of animal wastes and 
process waste waters into waters of the United States;  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8 40 C.F.R. § 122.23 (b) (emphasis added). 
9 40 C.F.R. § 122.23(c); RCW 90.64.020 (same). 
10 40 C.F.R. § 122.23(c)(1)(i).   
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(iv) The slope, vegetation, rainfall, and other factors 
affecting the likelihood or frequency of discharge of 
animal wastes manure and process waste waters into 
waters of the United States; and 
(v) Other relevant factors.11 
 

In order to trigger EPA’s or Ecology’s authority to designate an AFO 
as a CAFO, there must be an actual discharge of pollutants into waters of the 
state or the facility must be an “otherwise significant contributor[] of 
pollution.”12  Ecology, along with WSDA, the WA Conservation 
Commission, and local conservation districts are in possession of documents 
confirming that all medium and large AFOs in the state should be designated 
as CAFOs in order to trigger the permit coverage requirement, both because 
of leaking lagoons and overapplication of manure to fields that inevitably 
reach surface and ground waters. 

 
For example, attached as Exhibit 3 and incorporated herein by 

reference is a table of data produced by WSDA in response to a public 
records request.  This table identifies each dairy CAFO in Whatcom County 
and provides a range of how much nitrogen and phosphorus is produced by 
each facility, how many acres of land each facility owns and rents for manure 
application, and the number of facilities that receive off-site exports of 
manure.  This data can and must be used to require universal coverage for all 
medium and large CAFOs in the state that have an insufficient amount of 
acreage to support the number of animals that they have. 
 
IV. Permit Discharge Limits 
 
 A. Federal Zero-Discharge Effluent Standard 
 

Ecology neglected to include the requirement that all discharges 
comply with the zero discharge federal effluent guideline for CAFOs in the 
section regarding permit discharge limits.  For dairy CAFOs, “there must be 
no discharge of manure, litter, or process wastewater pollutants into waters of 
the U.S. from the production area.” 40 C.F.R. § 412.31(a).  A discharge to 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
11 40 C.F.R. § 122.23 (c); RCW 90.64.020 (emphasis added) (mirroring the language of the federal 
rule, except Ecology may also designate a CAFO “that is a significant contributor of pollution to the 
surface or ground waters of the state.”).	  
12 RCW 90.64.005. 
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surface waters is only permitted when “(i) [t]he production area is designed, 
constructed, operated and maintained to contain all manure, litter, and 
process wastewater including the runoff and the direct precipitation from a 
25-year, 24-hour rainfall event; (ii) [t]he production area is operated in 
accordance with the additional measures and records required by § 412.37(a) 
and (b).”  40 C.F.R. § 412.31(a)(1).  Because this permit is an NPDES 
permit, in addition to a state discharge permit, it must also be at least as 
stringent as the federal permitting requirements for CAFOs.  33 U.S.C. § 
1370 (delegated states “may not adopt or enforce any effluent limitation, 
effluent standard, prohibition, pretreatment standard, or stander of 
performance which is less stringent than the” federal standard); City of Pasco 
v. Ecology, PCHB No. 84-339 (Final Findings of Fact, Conclusions of Law & 
Order) (Sept. 23, 1985) (“Notwithstanding the existence of a federal statute, 
the state continues to have power to impose more stringent requirements than 
federally demanded.”).  Compliance with the federal surface water effluent 
limitations was a requirement of the old 2006 permit and thus the new permit 
cannot now disregard those standards as that would violate the anti-
backsliding requirement.  Port of Seattle v. Pollution Control Hearings Bd., 
151 Wn.2d 568, 604, 90 P.3d 659 (2004) (citing 33 U.S.C.  § 1342(o)) 
(“NPDES permits are subject to an ‘anti-backsliding’ provision, which does 
not allow a subsequent NPDES permit to create a lesser effluent limitation . . 
. .”). 

 
B. Compliance With AKART Must Be Required in the Permit 
 
Commenters agree with Ecology that permittees must use AKART 

when operating their production and land application areas, but the permit 
must specify what measures constitute AKART.  The law is clear that 
AKART is required to be implemented as part of this permit; this 
requirement cannot be deferred to the next permit cycle.  Puget Soundkeeper 
Alliance v. State, Dep’t of Ecology, 102 Wn.App. 783, 785, 9 P.3d 892 
(2000) (“RCW 90.48.520 requires that wastewater discharge permits issued 
under the federal Clean Water Act (CWA) and Washington’s Water Pollution 
Control Act (WPCA) include conditions requiring the permit holder to use all 
known, available, and reasonable methods to control toxicants in that 
wastewater.”); WAC 173-200(2)(c)(ii).  Ecology itself has stated that it only 
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permits the land treatment of waste “provided AKART is described and 
approved in an engineering report.”13 
 

“Ecology approves as AKART the design and operation and 
maintenance for land treatment systems that includes: (1) the application of 
wastewater and its nutrients at rates, times and durations that do not exceed 
the crop’s agronomic rates; (2) the storage of wastewater in properly lined 
lagoons that is produced in excess of the crop’s requirement or outside of the 
growing season.”14  For manure lagoons, AKART is clearly a “double 
geomembrane liner with a leak detection system between the liner layers [or 
equivalent technology].”15 For more information in regards to what 
constitutes AKART for other components of dairy CAFO operations, see 
section 5 below.16   

 
C. TMDL Compliance 

 
We also support Ecology’s decision to require permittees to comply 

with applicable Total Maximum Daily Load (“TMDL”) requirements.17 
There are a number of CAFOs located in close proximity to impaired waters 
in this state.  Attached as Exhibit 4 to these comments is a map depicting the 
location of all dairy CAFO manure lagoons in Puget Sound counties and their 
close proximity to impaired waters.  This map was produced using data 
collected by WSDA when it conducted dairy CAFO lagoon inspections in 
2012 at the request of the EPA.  Given the close proximity of dairy CAFOs to 
impaired waters, it is imperative that Ecology treat and address CAFOs as a 
source of that impairment. 

 
However, it is inadequate for Ecology to simply direct Permittees to 

“comply with the specific requirements identified in the TMDL for CAFOs,” 
because often there aren’t any.18 For example, in the Nooksack River 
Watershed Bacteria Total Maximum Daily Load prepared in June 2000, 
Ecology Publication No. 00-10-036 (Exhibit 5), an area with several dairy 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
13 Ecology, Guidance on Land Treatment of Nutrients in Wastewater, With Emphasis on 
Nitrogen (November 2004) (Exhibit 6). 
14 Id. 
15 Preliminary Permit at 5.   
16 Preliminary Permit at 9. 
17 Preliminary Permit at 9.   
18 Preliminary Permit at 9.   
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CAFOs,19 there are no CAFO-specific requirements.  This is because the 
TMDL contemplates that the dairy CAFOs in the watershed will be covered 
by NPDES permits, which “do not allow effluent or waste discharges, 
therefore the Wasteload Allocations for all current and future permitted 
dairies are zero.”  Id. at iv.  The TMDL assumed, incorrectly after the 2006 
permit, that “dairies in the Nooksack watershed [] will be under the dairy 
general permit within a month.”  Id. at 11.  In fact, there are no CAFOs in 
Whatcom County covered by the 2006 CAFO General Permit.  The TMDL 
erroneously assumed that the pollution from the dairy CAFOs would be 
prevented through the permit system, not through compliance with the 
TMDL.  Not only does this mistake emphasize the need for universal permit 
coverage for all medium and large CAFOs, Ecology must also establish 
specific permit conditions that will address CAFOs as sources of impairment 
in watersheds in which there is, or will be, a TMDL.  

 
Ecology’s scientific finding that “if the CAFO has a lagoon that does 

not have a double geomembrane liner with a leak detection system between 
the liner layers that it is discharging to groundwater,” also makes it clear that 
its earlier assumption in the Nooksack River TMDL that CAFOs should have 
a zero wasteload allocation is self-contradictory and needs to be revisited.  
The hydrologic connection between surface and ground water in places such 
as Whatcom and Yakima Counties is well documented and thus the zero 
waste allocation myth for CAFOs must be either abandoned or made reality 
by stopping the ongoing discharges.  Commenters propose that Ecology 
establish special BMPs that should be in place for those CAFOs that are in 
close proximity to impaired waters in order to bring about cessation of 
discharges. 

 
D. No Discharge of Sediment 
 
The discharge of sediment into waters of the state from CAFO dry 

fields should be prohibited.  The visible discharge of sediment from these 
fields are frequently observed and should not be allowed given the harmful 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
19 “In contrast, most land in the lower basin is privately held, and is intensively used for 
agricultural purposes. Dairy farms are abundant (~180 farms in 1998), especially on the 
Lynden Terrace between Bertrand Creek and the Sumas River.  Until 1998, Whatcom 
County, and the lower Nooksack River valley in particular, had the highest concentration 
of dairy cows (>68,000 in the county) in the state, and the seventh highest poultry 
production (Washington Agricultural Statistics Service, 1997).”  Id. at 3. 
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effects of increased sediment in surface waters of the state, especially in 
regards to salmon-bearing streams. 

 
E. Agricultural Stormwater Exemption 

 
Another reason to require universal coverage comes from the proven 

overapplication of manure at facilities that have been scrutinized (this does 
not include the grossly negligent inspections and review by Washington 
Department of Agriculture).  The law in this regard was decided in 1999: 

 
The agricultural stormwater discharge and return flows from 
irrigated agriculture exception in 33 U.S.C. § 1362(14) does 
not act to relieve CAFO farmers from responsibility for over 
applications and misapplications of CAFO animal wastes to 
fields in amounts or locations which will then discharge into 
the waters of the United States. The instruments or machinery 
used to apply those animal wastes will be considered "point 
sources" under the CWA. For example, trucks filled with 
animal wastes at the animal confinement area which apply 
those animal wastes to crop production fields in mounds close 
to the "waters of the United States" would be considered 
"point sources" and discharges to the waters of the United 
States from those mounds due to that misapplication would be 
discharge violations subject to the CWA. Enforcement of the 
CWA does not stop at the edge of the animal confinement 
area. 
Based on the admissions of the Defendants and the acts and 
regulations related to NPDES permits, the Court declares that 
the Defendants dairies are CAFOs and as such, are point 
sources subject to the NPDES permit requirement and can not 
discharge animal wastes either without a NPDES permit or in 
violation of such a permit. The Defendants CAFOs include 
not only the ground where the animals are confined but also 
the lagoons and systems used to transfer the animal wastes to 
the lagoons as well as equipment which distributes and/or 
applies the animal wastes produced at the confinement area to 
fields outside the animal confinement area. To that extent, the 
Court grants CARE's Motion for Partial Summary Judgment. 
However, there remain genuine issues of material fact 
regarding the extent to which the Defendants lands, the 
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operation of the facilities and the actions of manure-spreading 
equipment are point sources. These are questions of fact for 
trial. See Southview Farm, 34 F.3d 114.20 
 

A more thorough discussion of the agricultural stormwater exemption is set 
forth in Exhibit 1 at pp. 9-17 and is incorporated herein by reference. 
 

F. Special Requirements for Shellfish Growing Areas 
 

Shellfish in Puget Sound are in trouble.  To remedy this problem, 
Ecology needs to include special conditions in the permit for those facilities 
that discharge into waters of the state that feed Puget Sound in places where 
there are known shellfish growing areas.  The reasons that there should be 
special conditions for those facilities that discharge into waters that affect 
shellfish growing areas are twofold.  First, the nutrient pollution that CAFOs 
discharge is a contributing factor to ocean acidification, a phenomenon that is 
already affecting the entire marine carbonate system, including shellfish, in 
the Pacific Northwest and is predicted to get far worse.  Attached as Exhibit 
7 to these comments, and incorporated by reference herein, is a July 21, 2014 
letter we sent to Ecology outlining the science linking CAFO pollution and 
ocean acidification and asking for a WA CAFO Permit that requires universal 
coverage for all medium and large CAFOs, groundwater monitoring, and a 
panoply of best management practices designed to prevent the CAFO 
contribution to ocean acidification.  Your agency has repeatedly 
communicated to the public its desire to address ocean acidification and 
issuance of a CAFO permit is one means to do just that.   

 
Second, CAFOs discharge vast amounts of fecal coliform into waters 

of the state through leaking manure lagoons and over-application of manure 
to fields.  Requiring those CAFOs that are in close proximity to and upstream 
of shellfish growing areas to be covered by the WA CAFO General Permit 
and subject to special permit conditions is the only way to eliminate this 
pollution.  Several CAFOs with manure lagoons are in close proximity to 
shellfish beaches, many of which are closed due to high levels of fecal 
coliform.  Attached as Exhibit 8 and incorporated herein by reference are 
two maps produced from data collected by WSDA and the Washington 
Department of Health showing the location of manure lagoons, with lagoon 
depth, lagoon distance to nearest surface water body, and closed recreational 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
20 CARE v. Sid Koopmans Dairy, 54 F.Supp.2d 976, 981-82 (E.D. Wash. 1999).   
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and commercial shellfish harvest beaches.  Based on these maps it is apparent 
that there are several unlined manure lagoons (which Ecology acknowledges 
are leaking pollutants into waters of the state) in close proximity to Puget 
Sound shellfish beaches that are in peril. 
 

There have been countless shellfish bed closures in Portage Bay, 
Drayton Harbor and other areas in North Puget Sound due to fecal coliform 
pollution.  In September 2014, the Lummi Nation was forced to close 335 
acres of Portage Bay shellfish beds due to high levels of fecal coliform 
contamination.21  The Lummi Nation explained the problem to EPA Regional 
Administrator Dennis McLerran: 
 

[T]he re-closure of a portion of the Portage Bay shellfish beds 
that are relied on by Lummi tribal members for ceremonial, 
subsistence, and commercial harvest purposes indicates that 
the current system intended to prevent water quality 
degradation due to land management practices is not effective.  
The elevated fecal coliform levels are attributed to manure and 
land management practices in the Nooksack River watershed, 
which discharges to Portage Bay . . . . .22 

 
By December 2014, the Lummi Nation had to close additional acres of 
Portage Bay shellfish beds.  More recently, “[r]ain in Sunday [September 20, 
2015] ‘resulted in absurdly high fecal coliform counts in the Samish River’” 
leading to the closure of commercial shellfish beds in Samish Bay.23  In fact, 
“[w]ater samples collected Monday morning showed the highest fecal 
coliform count in the river since April 2008, with the bacteria 10 times the 
state limit.”24 
 

It is not disputed that the dairy CAFOs in Whatcom County and along 
the Samish River in Skagit County are one of the pollution sources that are 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
21 Letter from Lummi Nation to EPA Administrator Dennis McLerran (September 3, 
2014) (Exhibit 42). 
22 Id. 
23 Kimberly Cauvel, “Fecal Coliform Fights Continue,” The Skagit Herald, available at 
http://www.goskagit.com/all_access/fecal-coliform-fights-continue/article_24891289-
4320-5a68-8f7a-bb620e36af55.html (last visited Sept. 28, 2015). 
24 Id. 
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leading to the shellfish bed closures.25  For example, In January-February 
2014, a dairy in Whatcom County was found to be the source of manure 
pollution that was discharged into Terrell Creek and then flowed into Birch 
Bay, a place with several shellfish beaches.26  Because of the elevated fecal 
coliform levels, the Whatcom County Health Department was forced to close 
the beach at the mouth of Terrell Creek and posted a sign that said 
“CLOSED: WATER CONTAMINATED! STAY OUT OF THE WATER.”27   
More recently, on September 30, 2015, Ecology fined a CAFO $12,000 for 
discharges of manure pollution into waterways that flow into California 
Creek in the Drayton Harbor watershed.28 Ecology issued the penalty because 
the facility had a “lack of adequate covered manure storage, improper manure 
spreading, and accumulations of manure in pastures and confinement areas 
that slope to water bodies, as factors that led to discharges. In addition, the 
animals have had direct access to the stream.”29 Commenters ask that 
Ecology not only mandate permit coverage for those medium and large 
CAFOs that are adjacent to and upstream of shellfish areas, but also that 
Ecology require special permit conditions for these facilities given the urgent 
need to protect and reopen shellfish beaches in Puget Sound. 

 
G. Compliance Determinations 

 
 Ecology must clarify how it intends to determine whether or not a 
permitted facility is in compliance with all applicable effluent standards and 
limitations in the permit.  To do that, Commenters ask that Ecology clarify 
what activities constitute a permit violation.  For example, Ecology must 
clearly state that applying manure to fields above agronomic rates as 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
25 The Washington Department of Health identified agricultural wastes from dairy farms 
into the Nooksack River as the only high probability potential source of pollution.  The 
other sources such as storm water and domestic wastes were characterized as low 
probablity sources.  Washington Department of Health, Sanitary Survey of Portage Pay 
(August 19, 1997) (Exhibit 43) at 3. For purposes of the WA CAFO General Permit, it 
does not matter that there are other sources of fecal coliform and nutrients contributing to 
the closure of the shellfish beds.  The WA CAFO Permit should be the tool to eliminate 
the CAFO contribution to this massive problem. 
26 WSDA, Notice of Penalty Incurred and Due Number 14AGRDNMP5004 to 
Snookbrook Dairy (June 27, 2014) (Exhibit 44). 
27 Id. at 3. 
28 Ecology, “Livestock Owner Fined $12,000 For Manure Pollution, available at 
http://www.ecy.wa.gov/news/2015/140.html (last visited Oct. 1, 2015). 
29 Id. 
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specified in the Manure Pollution Prevention Plan (or Nutrient Management 
Plan) is a permit violation. 
 
V. Manure Pollution Prevention Plan 
 
 It is imperative that Ecology identify best management practices and 
AKART that must be implemented by Permittees as part of their the Manure 
Pollution Prevention Plans (MPPPs).  In addition, the MPPP must be include, 
at a minimum, all of the federal requirements for Nutrient Management Plans 
(NMPs).  The EPA has been asking Ecology do develop technical standards 
for CAFOs for several years and Ecology has failed to do so.  On May 25, 
2010, the EPA reminded EPA of the federal requirement “to establish 
technical standards that meet the requirements of 40 CFR Part 412(c)(2) 
within one or two years of the date of promulgation of the 2003 CAFO 
regulations.”30  EPA stated that “[w]here standards are established as 
regulations or in permits, which may not be revised prior to the December 31, 
2010 deadline, EPA will expect States to address any necessary actions.  We 
would like to work with you to not only ensure the adequacy of technical 
standards, but to make them publicly available as well.”31   

 
In response to EPA, Ecology made it clear that it “has ample authority 

to fully implement the new federal CAFO regulations without the need to 
change state law or regulations.”32  Ecology committed to do the following to 
address EPA’s request for technical standards for CAFOs: 

 
Ecology understands the importance of technical standards and 
the need to develop them to better implement our CAFO 
permit.  We are currently working on checklists to help permit 
applicants produce approvable nutrient management plans.  
Ecology also plans to develop implementation guidance for the 
CAFO permit and establish CAFO technical standards.  Permit 
implementation guidance and Ecology-developed technical 
standards will improve the chances of receiving approvable 
nutrient management plans and streamline the permitting 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
30 Letter from EPA to Kelly Susewind (Ecology) re: State Technical Standards for 
Concentrated Animal Feeding Operation (May 25, 2010) (Exhibit 45). 
31 Id. 
32 Letter from Ecology to EPA (October 8, 2010) (Exhibit 46). 



	   	   19	  

process.  We would greatly appreciate EPA’s support as we 
develop these necessary tools.33 

 
 Unfortunately, Ecology never developed the technical standards and must do 
so when it creates the requirements for MPPPs as part of this permit.  As 
Ecology develops the technical standards, it is important that there is very 
little reliance on the NRCS standards as that was a major failing of the NMPs 
required by the Dairy Nutrient Management Act.  RCW 90.64.  Ecology 
itself has recognized: 
 

Ecology has determined that NRCS FOTG and NRCS technical 
guidance do not provide the level of protection necessary to 
assure compliance with Washington State’s Water Quality 
Standards or Water Pollution Control Act, and do not ensure 
that the effluent limitations of the CAFO permit will be met.  
Therefore, Ecology does not consider NRCS FOTGs and NRCS 
guidance to be technical standards for CAFO operations 
seeking permit coverage.34 

 
Therefore, Ecology must ensure that the MPPP requires technical standards 
that are at least as protective of water quality as the federal NMP standards in 
the CAFO rule, and those standards should not be based on NRCS FOTGs 
and technical guidance documents as the agency has already concluded that 
NRCS standards do not protect water quality. 
 
 A. The Failure of the Nutrient Management Plan 
 

Commenters support wholeheartedly Ecology’s decision to require a 
MPPP as a permit condition in lieu of continued reliance on the flawed 
Nutrient Management Plans (“NMPs”) developed under the Dairy Nutrient 
Management Act.  RCW 90.64.  The failure of the ability of NMPs to protect 
water quality is well documented.  For example, a study conducted by 
Ecology of manure applications by a dairy with an approved NMP was 
described as follows: 

 
Intensive monitoring of soil, manure, crop, and groundwater 
showed that management practices at a manured dairy grass 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
33 Id. 
34 Id. 
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field over the Sumas-Blaine Aquifer (SBA) resulted in mean 
shallow groundwater nitrate concentrations of 5.5 to 30 mg/L-N.  
Fifty-six percent of monthly mean groundwater nitrate results 
were above 10 mg/L.35 

 
The legal limit for nitrates is 10 mg/L.  Similarly, in the RCRA litigation in 
the Lower Yakima Valley, where all defendants had “approved” NMPs, there 
were countless examples of how the existence of the NMP did little to 
prevent, and indeed facilitated, the massive ground water contamination.  
 

In fact, as Dr. Shaw extensively describes in his expert report, 
Cow Palace consistently made such non- agronomic manure 
applications. See, e.g., ECF No. 237-2 at ¶¶ 76-78 (February 27, 
2007 soil sample for Field 1 showed 480 lbs./ac nitrogen 
available; alfalfa crop had capacity to use 480 lbs./ac per initial 
DNMP estimate, yet manure applied on May 15-26, June 19, 
June 27, and November 5); ¶¶ 83-84 (September 5, 2008 soil 
sample for Field 1 showed 269 lbs./ac nitrogen available; 
triticale crop had capacity to use 250 lbs./ac per initial DNMP 
estimate, yet manure applied September 17-26); ¶ 101 (similar); 
¶ 107 (applied 612,000 gallons after soil test showed no more 
fertilizer needed); ¶ 109 (2.562 million gallons applied after soil 
test showed no more fertilizer needed); ¶ 133 (similar); ¶ 138 
(2.160 million gallons); ¶ 144 (2.4 million gallons); ¶ 147 (1.236 
million gallons); ¶ 149 (3.0465 million gallons); ¶ 155(k) (5.994 
million gallons); ¶ 155(m) (3.6 million gallons); ¶ 156(e) (2.016 
million gallons); 156(f) (4.224 million gallons); ¶ 156(k) 
(780,000 gallons); ¶ 157(b) (1.260 million gallons); ¶ 157(h) 
(3.258 million gallons). Based on just these examples (there are 
countless more), the Dairy applied an astounding 33,148,500 
gallons of manure after receiving soil samples that showed no 
need for additional fertilization.36  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
35 Exhibit 24 (Ecology Sumas-Blaine Aquifer Study (March 2014)) at 89. 
36 CARE et al. v. Cow Palace et al., No. CV-13-3016-TOR (E.D. WA) (Plaintiffs’ 
Combined Reply in Support of Plaintiffs’ Motion for Summary Judgment (ECF No. 211)) 
(Dec. 22, 2014) (Exhibit 50) at 6 (“Cow Palace applied manure in direct violation of the 
DNMP by, inter alia, failing to base applications on current lagoon nutrient sampling, 
failing to take into account existing residual soil nitrate levels, and failing to calculate 
application rates based on actual crop yields.  These points are undisputed.”).  The Bosma 
and DeRuyter overapplications were even more extreme than the Cow Palace applications. 
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Again, this facility had an approved NMP that was “enforced” by WSDA.  
On June 21, 2007, WSDA completed an inspection report regarding the same 
Cow Palace Dairy that caused and contributed to the significant groundwater 
contamination described in Judge Rice’s decision.37  In that report, the 
WSDA inspector said: “Nice clean well run facility. Collection and storage is 
in great shape.”38  Amazingly, the inspector went on to say: “Thanks for your 
attention to Nutrients!”39  Needless to say, the citizens around the facility 
who have had to drink nitrate-contaminated drinking water for years are not 
so grateful.  Had this facility been covered by a CAFO General permit that 
required AKART and groundwater monitoring, the pollution problem would 
have been detected, and resolved, by Ecology years ago.  As previously 
discussed, overapplication of manure precludes any argument by CAFOs that 
they are entitled to an agricultural stormwater exemption. 
 
 Water quality data collected by the Lummi Nation in the Nooksack 
River watershed similarly supports the fact that the NMP system has failed.  
According to the Nation: 
 

Unfortunately, the deteriorating water quality trends that we 
wrote about during 2005 have continued.  As shown in Figure 1 
through Figure 9, the TMDL targets and/or the applicable water 
quality criteria for fecal coliform bacteria are not being achieved 
at the monitoring stations.  Figure 1 through Figure 8, which 
were developed by Ecology staff, show a marked reversal of the 
previously declining fecal coliform levels in the Nooksack River 
tributaries starting in 2003 and an increasing trend in fecal 
coliform levels for all the tributaries except for Tenmile Creek.  
As you may know, on July 1, 2003 the Livestock Management 
Program within the Washington State Department of Ecology 
was eliminated and the responsibility to implement the Dairy 
Nutrient Management Act was transferred to the Washington 
State Department of Agriculture (WSDA).40 

 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
37 WSDA Livestock Nutrient Management Program Inspection Report for 
Cow Palace Dairy (June 21, 2007). 
38 Id. at 3. 
39 Id. 
40 Letter from Lummi Nation to EPA Region 10 Administrator Dennis McLerran (May 27, 
2010) (Exhibit 51). 



	   	   22	  

The pollution problem in the Nooksack River watershed continues today.  A 
year ago, the Lummi Nation met with federal and state agencies, including 
Ecology, who “agreed that the re-closure of the Portage Bay shellfish beds 
makes it clear that there are systemic problems in the current environmental 
regulatory structure and new tools and new approaches are needed to address 
manure management and associated water contamination.”41  We applaud 
Ecology’s proposal to create Manure Pollution Prevention Plans given the 
failure of the NMPs, but believe this strategy will only be effective if 
universal coverage for all medium and large CAFOs is required and if the 
MPPPs are based upon most current and best available manure management 
science. 
 
 B. No Winter Application of Manure 
 
 The permit must make it clear that the application of manure at times 
when the ground is frozen, saturated, or otherwise unable to uptake the 
nutrients is strictly prohibited.   

 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
41 Letter from Lummi Nation to Washington Governor Jay Inslee (Oct. 9, 2014) (Exhibit 
52). 
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On May 2, 2014, the Washington State Conservation Commission organized 
the “Managing Dairy Nutrients for Stewardship” Symposium, which was 
intended in part to “learn about the latest research on the effects of winter 
application on groundwater and surface water quality . . . .”42  After attending 
that symposium, scientists within your agency concluded: 
 

We think it is important to clarify that we did not see technical 
evidence presented at the symposium that winter manure 
application can be conducted in a manner that is protective of 
both groundwater and surface water. 
 
* * *  
 
Information presented during the symposium, in fact, indicated 
that there can be significant negative effects to groundwater 
quality in the late winter, even on fields where winter manure 
application has not occurred.  Several of the presenters presented 
strong evidence that nitrate mineralization and nitrate losses to 
groundwater do occur during wintertime, even under low 
temperature conditions.43   

 
 Other scientists agree with Ecology’s conclusions.  According to Dr. 
Byron Shaw, plaintiffs’ expert in the Cow Palace litigation: 
 

As a result of this high mobility [of nitrate through soil], it is 
important that nitrates be applied only when plants have the 
ability to use it and only in amounts that a crop can completely 
utilize.  Any residual nitrate present at the end of the growing 
season is susceptible to leaching from irrigation, precipitation, 
snowmelt, and further application.  Fall rain, winter snowmelt, 
and early spring rain convey excess nitrate further into the soil 
before any plant growth can utilize it.  Excess nitrogen present 
during the growing season is also susceptible to leaching from 
over irrigation, rainfall, and additional manure application.44 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
42 Letter from Martha Maggi, LHG; Barb Carey, LHG; Charles Pitz, LHG to Mark Clark, 
WA State Conservation Commission (May 12, 2014) (Exhibit 47). 
43 Id. 
44 CARE, et al. v. Cow Palace, LLC, et al., Expert Report of Byron Shaw (Exhibit 15). At 
¶ 20. 
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Other Ecology studies have shown that a ban on winter manure 

application is necessary to protect groundwater quality: 
 

Ecology has collected and interpreted data from soils 
monitoring and from groundwater monitoring at a number of 
permitted land treatment facilities around the state.  The period 
of record from some sites is more than a dozen years.  
Ecology’s evaluation of these monitoring data shows a 
correlation between excessive, non growing season wastewater 
application and groundwater contamination.  Conversely, when 
facilities have converted from year round application to 
seasonal application, groundwater quality has improved.45 

 
Ecology has made it clear that “[l]and treatment of nutrients in waste water 
during the non-growing season does not reliably protect groundwater quality 
and does not meet AKART requirement for permit issuance according to the 
ground water quality standards.”46  
 

Therefore, as part of the MPPP, Ecology must require that facilities not 
apply manure to the land during the winter, or other times when the ground is 
frozen, saturated, or otherwise unable to uptake the nutrients that are being 
applied.  Ecology employees have stated that the dormant season for plants 
starts on September 15, rather than on October 15.  Therefore, manure should 
not be applied to crops after September 15, not the October 15 date that is 
specified in the permit.  Allowing the application of manure after the 
September cutoff date simply increases the risk that there will be a discharge 
to waters of the state. 
 
 C. Management of V-Ditches 
 
 Dairy CAFOs often construct “V-Ditches” in bare fields to drain 
puddled water from the application fields into waters of the state.  This 
should be considered an illegal discharge into waters of the state and must be 
prevented. 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
45 Ecology, Guidance on Land Treatment of Nutrients in Wastewater, With Emphasis on 
Nitrogen (November 2004). 
46 Ecology, Guidance on Land Treatment of Nutrients in Wastewater, with Emphasis on 
Nitrogen (November 2004). 
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 D. Manure Application on Grass 
 
 There should be no visible signs of manure on the grass fields after 
application.  This is an indication that manure has not been absorbed into the 
soil or absorbed by the crop, thereby indicating a discharge to waters of the 
state.  There have been several documented instances where manure piles up 
after being applied using the big gun.  This problem can be solved through 
elimination of use of the big gun, given the documented health hazards 
associated with aerial application of manure. 
 

 
 
 E. Equipment Maintenance 
 
 Manure spreading hose equipment should be regularly checked for 
leaks and manure application should be prohibited when there are leaks.  In 
addition, hoses used to spread liquid manure are often coupled together in 
order to connect to the big guns and other equipment used for application.  
When the hoses are uncoupled, manure frequently spills into the ground, 
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resulting in an unplanned manure application that can be substantial.  Hoses 
should not be allowed to be uncoupled near waters of the state, including 
areas that reach waters of the state such as drain tiles, V-Ditches, etc. 
 
 F. No Manure Application Near Drinking Water Wells 
 
 Commenters ask that Ecology prohibit the application of manure near 
drinking water wells.  The Department of Health has recognized that  
CAFOs can be a significant threat to drinking water.”47   
 

 
 
Under Washington state law, the Board of Health has the statutory 
responsibility to “adopt rules and standards for prevention, control and 
abatement of health hazards and nuisances related to the disposal of human 
and animal excreta and animal remains” in order to protect public health.  
RCW 43.20.050.  In exercising this authority, the Board of Health has 
enacted a regulation that states, “Manure shall not be allowed to accumulate 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
47 Email from Kitty Weisman (DOH) to Jonathan Jennings (Ecology) re: CAFO Permit 
(Jan. 26, 2012) (Exhibit 53). 
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in any place where it can prejudicially affect any source of drinking water.”  
WAC 246-203-130(3).  To ensure compliance with this provision of state 
law, Ecology must include a condition that MPPP do not permit the 
application manure near drinking wells, or in ways that threaten drinking 
water supplies.  The public health problems caused by CAFO manure 
pollution of drinking water is well documented.  Attached as Exhibit 9 to 
these comments, and incorporated by reference herein, is a comment letter 
submitted by the undersigned to the Board of Health regarding a proposal to 
revise the agency’s existing manure management regulation.  Pages 19-30 of 
this letter describes the existing science that confirms that improper manure 
management practices can lead to ground and drinking water contamination.  
Attached as Exhibit 10 to these comments, and incorporated by reference 
herein, is a July 14, 2014 letter to the Board of Health providing further 
support for Ecology to prohibit the application of manure near drinking water 
wells. 
 
 In comments on an earlier draft of the WA CAFO Permit, the 
Washington Department of Health (“DOH”) recommended that manure not 
be applied as a fertilizer in close proximity to Group A drinking water 
sources.48  The DOH also advised that Ecology “work on ensuring dairies and 
CAFOs not apply or dispose of any manure within a public water system’s 
drinking water source’s five year time of travel.”49  Commenters agree, but 
recommend that such a manure application ban be expanded to all drinking 
water sources.  
 
 In addition, an expert report prepared by world-renowned public health 
expert Dr. Robert Lawrence from Johns Hopkins Bloomberg School of 
Public Health explains how groundwater contamination from CAFO 
pollution threatens public health.  A copy of that report is attached as Exhibit 
11 to these comments and is hereby incorporated by reference.  Dr. Lawrence 
testified: 
 

Based on the materials I have reviewed in connection with this 
matter, in my opinion it is clear that the Defendant’s [Cow 
Palace Dairy, LLC et al.] manure management practices not only 
cause, but are and have been, causing an imminent and 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
48 Governor Briefing on Ag/Dairy Waste Issues in the Royal City and Sequim Areas, 
prepared by the Washington Department of Health (September 17, 2012) (Exhibit 12). 
49 Id. 
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substantial endangerment to human health or the environment, 
and that to protect public health, actions must be immediately 
implemented to curb the amount of contaminants reaching 
groundwater and remediate the contamination caused by 
Defendant’s practices.  The amounts of manure generated by the 
Defendant, the Defendant’s lack of protective measures for 
environmental and health concerns, and the high levels of 
contaminated drinking water in the aquifers below the 
Defendant’s facility all indicate that the Defendant’s 
contributions to groundwater contamination pose significant 
health threats to the human population that comes in contact 
with the contaminated water.50 

 
Dr. Lawrence provides detailed testimony (that was uncontested in the Cow 
Palace case) regarding the public health effects of drinking water 
contaminated with nitrates.  It is imperative that Ecology require that MPPPs 
do not permit the application of manure near drinking water wells or in ways 
that contaminate drinking water.  
 

G. Animal Units Per Acre 
 
 As part of the MPPP, it is important that Ecology mandate that each 
permitted facility has a sufficient amount of acreage so that its manure is 
being applied at agronomic rates.  In the Cow Palace case, plaintiffs 
submitted a declaration by Dr. Michael Russelle, a highly respected 
agronomist who recently retired after more than 32 years as a Research Soil 
Scientist with the USDA-Agricultural Research Service.  Attached as Exhibit 
13 to these comments, and incorporated herein by reference, is a copy of Dr. 
Russelle’s declaration.  Dr. Russelle testified that the Cow Palace case “set a 
clear precedent that other regulatory bodies should follow” and that after 
having “conducted research for over 36 years to help farmers and their 
advisors understand how to manage sources of nitrogen on farms . . . the 
problems with poor manure management, in particular, continue to grow.”51  
 
 Dr. Russelle made it very clear that a regulatory agency, such as 
Ecology, must play a significant role in ensuring that dairy CAFOs apply 
manure at agronomic rates: 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
50 Exhibit 11 (Expert Report of Dr. Lawrence) at 8. 
51 Id. at ¶ 5.   
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There are now excellent on-line manure management planners 
available and private and public farm advisory services that 
can help farm operators determine how to optimize nutrient 
utilization from manure.  Scientists and Extension Specialists 
have called for more work with dairy farmers to reduce 
purchased fertilizer input in proportion to the nutrient supply 
by manure and by terminated annual and perennial forage 
stands in crop rotations (Cela et al., 2014; Powell and Rotz, 
2015).  Despite these advances University faculty in the US 
felt that regulation was the primary reason that producers 
managed manure better (Schmitt et al., 1999).52 

 
The best way for Ecology to do that is through conditions in the WA CAFO 
General Permit; specifically the MPPP.  Dr. Russelle testified that it is 
imperative CAFOs has a sufficient amount of acres for which they can apply 
their manure. 
 

Achieving beneficial use of manure nutrients is easiest with an 
adequate cropland area, whether crop production is an integral 
part of the dairy farm, or whether they are separate operations 
that trade feed and manure (Russelle et al., 2007).  Although it 
is only one of the concerns for long-term sustainability raised 
by the concentration of animals (Rosenstock et al., 2014), 
exceeding the carrying capacity of the land for manure 
nutrients clearly increases the risk of environmental 
degradation, and changes how manure is viewed by the 
courts.53 

 
Therefore, as part of the MPPP, Ecology must ensure that each permitted 
CAFO have a sufficient amount of acreage, based upon the amount of 
manure they generate and dispose of.  What this means, is that Ecology 
should require that dairies “have one acre of land per animal unit for manure 
applications in the future once nutrient levels in fields have been 
satisfactorily reduced.”54 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
52 Id. at ¶ 10 (emphasis added).   
53 Id. at ¶ 14.   
54 CARE et al. v. Cow Palace, LLC et al. (Expert Report of Byron Shaw) (Exhibit 15) at ¶ 
233(h). 
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H. Cow Palace Consent Decree 

 
 The manure management requirements set forth in the Cow Palace 
consent decree that are not otherwise discussed or identified herein should be 
incorporated as requirements of the MPPP.  Attached as Exhibit 14 is a copy 
of that consent decree which is hereby incorporated by reference.  This 
landmark settlement agreement creates a new standard, one based upon 
science, for proper manure management practices.  Dr. Russelle testified to 
the significance of these practices in the Cow Palace consent decree: 
 

The settlement reached in the CARE v. Cow Palace case 
provides crucial manure management limitations.   
 
* * * 
 
[G]iven the findings of the Court, the elements of the 
settlement concerning lagoon lining, adjustments of future 
nitrogen and phosphorus applications based on appropriate soil 
sampling for the region, changes in composting operations, and 
use of impermeable surfaces with runoff collection for animals 
and ensiled feed provide the kind of site specific limitations 
that all facilities with similar pollution problems should adopt. 
 
* * *  
 
The requirements in the settlement agreement in this case 
provide dramatically more protective elements of improved 
manure management that I believe will significantly reduce 
continued nitrogen and phosphorus loadings to the 
environment . . . . While even these standards may not prevent 
continuing contributions of nitrate to groundwater due to the 
legacy of nitrogen accumulation in the soil and conditions at a 
particular location, they are the type of manure management 
practices that are critical to providing a more sustainable dairy 
industry.  I recommend that regulatory agencies adopt and that 
dairy operators follow these types of standards where similar 
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problems with dairies are encountered or can be reasonably 
anticipated.55 

 
Commenters ask that Ecology follow Dr. Russelle’s advice and adopt the 
manure management standards set forth in the Cow Palace consent decree as 
requirements of the MPPP required by the WA CAFO General Permit. 
 
 I. Dr. Shaw’s Expert Report 
 
 Commenters ask that Ecology require that the MPPP include the 
remedial requirements recommended by Dr. Byron Shaw in the Cow Palace 
litigation.  Those measures are set forth in Dr. Shaw’s expert report (Exhibit 
15) at ¶ 233 and are herein incorporated by reference. 
 
 J. Dave Erickson’s Expert Report 
 
 Commenters ask that Ecology require that the MPPP include the 
remedial requirements recommended by David Erickson in the Cow Palace 
litigation.  Those measures are set forth in David Erickson’s expert report 
(Exhibit 16) and are herein incorporated by reference. 
 

K. Composting 
 
 It is imperative that Ecology require BMPs for composting operations 
in this permit as these operations are discharging pollutants to waters of the 
state.  Staff at WSDA has made it clear that composting operations on bare 
ground cause a discharge of pollutants to groundwater requiring permit 
coverage.  WSDA looked at 24 compost operations within the Lower Yakima 
Valley Ground Water Management Area (“GWMA”) and found that their 
“records indicate that the vast majority of these operations are conducted 
directly on the ground and not on a liner or concrete pad.”56  WSDA 
estimated that 155 tons of nitrate leached to groundwater per year from each 
of the 24 compost operations, all of whom are not covered by a discharge 
permit of any kind.  Given the recognition of this universal discharge, all 
CAFO operations that compost their manure should be required to do so: 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
55 Id. at ¶ 15, 17 (emphasis added).   
56 Email from Kirk Cook (WSDA) to Vern Redifer (May 1, 2015) (Exhibit 17). 
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on a lined pad constructed of concrete or similarly impervious 
material.  This will ensure that transport of nitrate through 
leaching is minimized.  The maximum permeability of the 
material shall not exceed 1 x 10-9 cm/second, all joints must 
be watertight (using waterstop devices or similar), and the 
design must include provisions to collect leachate and runoff 
from lined areas and stored in a lined lagoon until land 
spread.57 

 
 The requirement to conduct composting only on lined pads that collect 
the leachate generated by the composting operations should be considered a 
known, available and reasonable technology under Washington state law.  
“Commercial compost operations are required to conduct composting and 
compost handling on concrete surfaces with storm water collection systems.  
They are also required to maintain the integrity of the concrete through 
routine crack and joint sealing.”58  The need to address discharges from 
composting operations is important given the fact that the Dairy Industry 
claims that “[d]airies are now producing manure as organic compost, 
exporting 60% to 70% out of the [Lower Yakima] Valley with demand for it 
continuing to grow.”59 
 

L. Cow Pens/Corrals 
 
 WSDA has similarly found that cow pens/corrals leach nitrates to the 
groundwater as well.  In the GWMA, WSDA found 95 operations with 
animal pens (corrals), all of which were estimated to leach 824 tons of nitrate 
to groundwater every year and none of which were covered by a discharge 
permit.60  All CAFOS subject to the permit should be required to line their 
cow pens to: 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
57 CARE, et al. v. Cow Palace, LLC, et al., Expert Report of Dr. Byron Shaw (Exhibit 15) 
at ¶ 234. 
58 CARE, et al. v. Cow Palace, LLC, et al., Expert Report of David Erickson (Exhibit 16) 
at ¶ 149. 
59 Dairyland News, “Valley Dairies Export 60% to 70% of Manure As Compost,” Vol. 5, 
#1 (March 2015), available at 
https://drive.google.com/file/d/0B6vABbg0aotzVnF4QVJoaUJ4Nmc/view?pli=1 (last 
visited Sept. 29, 2015). 
60 Email from Kirk Cook (WSDA) to Vern Redifer (May 1, 2015) (Exhibit 17). 



	   	   33	  

ensure that the transport of nitrate through leaching from the 
cow pens is minimized.  The maximum permeability of the 
material shall not exceed 1 x 10-9 cm/second, all joints must be 
watertight (using waterstop devices or similar), and the design 
must include provisions to collect leachate and runoff from 
lined areas.61 

 
These requirements for lined cow pens constitute a known, available, and 
reasonable technology for CAFOs and should be required as a condition of 
the WA CAFO General Permit.62 
 
 M. Public Availability of MPPPs 
 
 The Preliminary Permit states that “[t]he Permittee shall provide access 
to, or a copy of, the MPPP to the public when requested in writing.”63 
However, because the MPPP is a condition of the permit, Ecology must 
maintain a copy of it and make it publicly available upon request.  Members 
of the public should not have to access documents directly from the 
Permittee.  One of the most significant issues that contributing to the rampant 
CAFO pollution problem is the fact that much of the information about how 
CAFOs operate and handle their manure is kept from public view.  Attached 
as Exhibit 18 and incorporated herein by reference is a set of comments the 
undersigned provided to WSDA regarding that agency’s rule (WAC 16-06-
210(29)) requiring the redaction of information concerning the number of 
animals kept on CAFOs.  In addition, attached as Exhibit 19 and 
incorporated herein by reference is a response to WSDA’s request for 
additional information regarding the redaction of animal numbers.  
 

The Clean Water Act mandates that “[p]ublic participation in the 
development, revision, and enforcement of any regulation, standard, effluent 
limitation, plan or program . . . shall be provided for, encouraged, and 
assisted by the Administrator and the States.”64  The Washington Court of 
Appeals has held that “the Clean Water Act requires that public participation 
in the enforcement of the CAFO nutrient management plans [previously 
required as an effluent limitation in the 2006 permit, now replaced by the 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
61 Id. at ¶ 235. 
62 CARE, et al. v. Cow Palace, LLC, et al., Expert Report of David Erickson (Exhibit 16) 
at ¶ 151. 
63 Preliminary Permit at § S.7(A).   
64 33 U.S.C. § 1251(e).   
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MPPP] be ‘provided for, encouraged, and assisted’ by Ecology.”65  Ecology 
is the agency charged with enforcing the WA CAFO General Permit and thus 
it must retain a copy of the MPPP which is the permit condition designed to 
“implement management practices to identify, reduce, eliminate or prevent 
CAFO related water pollution,” and make it available to the public upon 
request.66   
 

N. Require Controls to Reduce Bioaerosols After Manure
 Application 
 

 A recent study has made it clear that Ecology should require manure 
management practices that are designed to control for the emission of 
bioaerosols during manure application in order to reduce the risk of disease 
transmission.   
 
 

 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
65 CARE v. State Dep’t of Ecology, 149 Wn.App. 830, 849, 205 P.3d 950 (2009).   
66 Preliminary Permit at § S4.A(1). 
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Attached as Exhibit 20 to these comments, and incorporated herein by 
reference, is a “report on the human health risk of gastrointenstinal infection 
associated with inhalation exposure to airborne zoonotic pathogens emitted 
following application of dairy cattle manure to land.”67 This study showed 
“that bioaerosols emitted from manure application sites following manure 
application may present significant public health risks to downwind 
receptors.”68  In addition, EPA has found that “[a]irborne solids from dairies 
and other livestock feeding operations can cause respiratory problems for 
downwind neighbors” and “[o]n hot, windy days, ‘dairy dust’ (AKA BM-10) 
can spread pathogens over a wide area.”69  Therefore, Ecology must take into 
account this research and requirement manure application measures to protect 
public health and the environment. 
 
 O. Phosphorus Application Limitations 
 
 Not only must soil applications be limited by nitrogen, but they must 
also be limited based on agronomic rates of application of phosphorus.  
Plants generally don’t need large amounts of phosphorus to grow.  The Cow 
Palace, Bosma and DeReuyter facilities all overapplied manure such that 
phosphorus has built up far beyond agronomic needs.70  Phosphorus levels 
are so high that groundwater is also being impacted.71  Applications of 
manure when soil phosphorus residual levels exceed 30 ppm should also be 
prohibited. 
 
 P. MPPP Objectives 
 
 Ecology should make it clear that another objective of the MPPP is to 
protect human health and to prevent the contamination of drinking water, in 
addition to the other listed objectives.72  Under Washington law: 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
67 Michael A. Jahne, Shane W. Rogers, Thomas M. Holsen, Stefan J. Grimberg, and 
Ivan P. Ramler, Emission and Dispersion of Bioaerosols from Dairy Manure Application 
Sites: Human Health Risk Assessment (July 9, 2015) (Exhibit 20). 
68 Id. 
69 Bill Dunbar, EPA Region 10 Policy Advisor, Powerpoint Presentation (Exhibit 21). 
70 CARE, et al. v. Cow Palace, LLC, et al., (Expert Report of Byron Shaw) (Exhibit 15) at 
¶¶ 10, 15, 36-38, 48, 75-78, 105, 111-113, 128, 139, 168-170, 209, 233. 
71 Id. 
72 Preliminary Permit at 10. 
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It is declared to be the public policy of the state of Washington 
to maintain the highest possible standards to insure the purity of 
all waters of the state consistent with public health and public 
enjoyment thereof, the propagation and protection of wild life, 
birds, game, fish and other aquatic life, and the industrial 
development of the state, and to that end require the use of all 
known available and reasonable methods by industries and 
others to prevent and control the pollution of the waters of the 
state of Washington.73 

 
 Q. Documents Required In MPPP 
 
 Commenters ask that Ecology require additional documents as part of 
the facility documentation requirements of the MPPP.  The Permittee should 
provide complete descriptions of all pumps and valves, as well as 
descriptions of all manure application equipment (including brand, size, 
capacity, etc.).  The mapping should also depict neighboring drinking water 
wells, critical aquifer recharge areas, topography and preferential water flow. 
 
 The MPPP should also provide information regarding the volume of 
the manure lagoon, the number and type of animals confined at the operation, 
their predicted manure output for the period during which they are confined.  
Ecology must create requirements for the size of manure lagoons that should 
be required depending on the number of animals, precipitation, etc. 
 
 R. Manure Lagoon Requirements 
 
 As discussed above, based on Ecology’s finding that all unlined 
manure lagoons leak, all CAFO manure lagoons must have a “double 
geomembrane liner with a leak detection system between the liner layers,” or 
a double liner with a leak detection system between the layers of equivalent 
or superior technology, in order to prevent discharges to waters of the state.74  
This liner requirement constitutes AKART and should be required as part of 
the MPPP.  There are also technologies of double liner systems that are 
available, known and reasonable that are at least equal, if not superior, to the 
geomembrane systems and the permit should not prevent the evolution and 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
73 RCW 90.48.010 (emphasis added). 
74 Preliminary Permit at 5. 
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use of better technologies so long as the double geomembrane liner with a 
leak detection system is the floor for AKART.   
 

 
 
In addition, Ecology should require separate permits for manure lagoons 
under the dam safety program given the safety risk that manure lagoons 
present.  As far back as 2008 Ecology found that “[d]airy lagoons built with 
uninspected, unpermitted dams can pose a hazard to property and even lives 
if they fail and cause flooding.”75  Ecology found: 
 

Ecology’s Dam Safety Office has the authority under RCW 
90.03.350 and 43.21A.064 to inspect and require permits for 
lagoons built with more than 10 acre-feet of storage capacity 
above ground.  A lagoon holding 10 acre-feet of dairy waste 
would be equivalent to a football field 8 feet deep. 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
75 Ecology, Frequently Asked Questions, Ecology Requires Permits, Dam Safety Reviews 
for High Risk Dairy Lagoons (April 2008) (Exhibit 22). 
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Working in cooperation with Agriculture’s LNM Program, 
Ecology is conducting a statewide inventory of unpermitted 
dairy lagoons that are large enough to fall under Ecology 
jurisdiction.  Unpermitted jurisdictional lagoons are also being 
identified through the use of aerial photographs now available 
for all areas of the state.76 

 
As part of this work, Ecology created a hazard classification for dairy lagoon 
dams.  Under the WA CAFO Permit, Ecology should require that facilities 
with manure lagoons also be required to permit coverage through the Dam 
Safety Office to protect the risk to property and human life. 
 

VI. 3-Foot Soil Nitrate Benchmark 
 

Commenters support Ecology’s decision to require soil sampling at the 
3-foot level as this is based upon sound science, except where groundwater is 
very shallow.  In such cases, prevalent in Whatcom County, stricter 
limitations must be in place for the top one to two feet of soil to prevent 
migration to the third foot- a situation where the nitrate would get beyond 
plant root zones and impact the shallow groundwater.  Similarly, 
Commenters support Ecology’s condition that “[t]he Permittee must manage 
its land application fields such that end of season soil test results at the 3-foot 
depth (S5.C) do not exceed 15 ppm nitrate.”77  However, Commenters 
believe that the 3-foot, 15 ppm standard be an effluent limitation in the 
permit, not a benchmark.  When nitrates at this level are detected at the 3 foot 
level post-harvest, there is only one place for the nitrates to go: into the 
groundwater.  We do not support Ecology’s approach to exceedences of this 
15 ppm standard because it does not comply with state and federal water 
quality laws.   

 
Soil testing is an important part of ensuring that manure is being 

applied at agronomic rates.  Under Washington’s groundwater quality 
standards, which are properly discharge limits in the current permit78 
agricultural operators can only apply “nutrients” (i.e. manure) “at agronomic 
rates for agricultural purpose if those contaminants will not cause pollution of 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
76 Id. 
77 Preliminary Permit at 18. 
78 Preliminary Permit § S3.A(1). 
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any groundwaters below the root zone.”79 According to Ecology, “[d]ue to 
the risk that nitrate poses to state drinking water supplies, determining the 
proper balance between nutrient application rates, crop uptake, and nitrate 
loss to groundwater is a growing priority in Washington.”80  Post-harvest soil 
nitrate testing provides important information regarding whether the manure 
has been applied at agronomic rates, but Ecology has made it clear that it 
cannot be used as a substitute for groundwater monitoring: 

 
The concentration of nitrate in the soil can only indicate the 
amount left over at that point in time, with no indication of the 
amount of nitrate that has already leached or the amount that 
will become available.  This suggests that fall soil nitrate 
monitoring even when conducted at a high frequency, is not a 
reliable predictor of groundwater responses to nutrient 
management activities.81 
 

* * *  
The poor correlation of the mass balance and soil sampling 
residual estimates with underlying groundwater conditions, and 
the BACKCAST modeling results that frequently suggest mass 
loading well in excess of these estimates, indicates that these 
techniques alone are not effective tools for managing nutrients in 
a manner that is reliably protective of groundwater conditions.  
Direct monitoring of water quality at the water table remains the 
most accurate and reliable method for tracking impacts of 
manure management on groundwater.82 
 

Commenters do not ask that Ecology abandon the soil sampling requirement, 
but rather it be coupled with groundwater monitoring in order to ensure that 
nitrates, phosphorus and other pollutants are not getting into the waters of the 
state.   
 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
79 WAC 173-200-010(3)(a) (emphasis added). 
80 Ecology, Spreadsheet Models for Determining the Influence of Land Applications of 
Fertilizer on Underlying Groundwater Nitrate Concentrations, Ecology Publication No. 
14-03-018 (July 2014) (Exhibit 23). 
81 Ecology, Nitrogen Dynamics at a Manure Grass Field Overlying the Sumas-Blaine 
Aquifer in Whatcom County, Ecology Publication No. 14-03-001 (March 2014) (Exhibit 
24) at 79. 
82 Id. at 84-85. 
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 First, the term “benchmark” is undefined in the permit and thus it is 
unclear how Ecology intends to monitor compliance with this benchmark.  
That needs to be clarified in the next draft of the permit.  Benchmarks are 
typically used to flag an issue of concern for purposes of water quality or to 
determine whether a Permittee has implemented effective best management 
practices.  According to one court’s interpretation of the EPA’s Municipal 
Stormwater General Permit, benchmarks are different than effluent limitations 
because benchmarks 
 

are the pollutant concentrations above which EPA determined 
represent a level of concern. The level of concern is a 
concentration at which a storm water discharge could 
potentially impair, or contribute to impairing, water quality or 
affect human health from ingestion of water or fish. The 
benchmarks are also viewed as a level that, if below, a facility 
presents little potential for water quality concern. As such, the 
benchmarks also provide an appropriate level to determine 
whether a facility's storm water pollution prevention measures 
are successfully implemented. The benchmark concentrations 
are not effluent limitations and should not be interpreted or 
adopted as such. These values are merely levels which EPA has 
used to determine if a storm water discharge from any given 
facility merits further monitoring to ensure that the facility has 
been successful in implementing a SWPPP.83 

 
Not only should exceedence of the 3-foot, 15 ppm nitrate benchmark trigger 
additional monitoring, it should constitute a permit violation because at three 
feet, it has nowhere to go but into the groundwater.84  When a Permittee 
exceeds the 3-foot nitrate benchmark of 15 ppm, it shows that the BMPs in the 
MPPP are not effective and that the Permittee has overapplied manure in a 
way that threatens water quality.  Overapplication of manure in excess of what 
is required by the MPPP is a permit violation that must be enforced by 
Ecology. 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
83 Santa Monica Baykeepr v. Kramer Metals, Inc., 619 F.Supp.2d 914, 922 (C.D. Cal. 
2009) (quoting 2000 MSGP, 65 Fed. Reg. at 64,766-67).  
84 Waterkeepers N. Cal. v. AG Indus. Mfg., Inc., 375 F.3d 913, 919 n.5 (9th Cir. 2004) 
(recognizing that exceedences of benchmark values constitutes evidence that a permittee 
has failed to implement adequate BMPs). 
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 Ecology’s prosed “matrix approach” does nothing to protect water 
quality.  If the Permittee exceeds the 3-foot nitrate benchmark, that is an 
indication that the Permittee has over-applied manure in violation of its 
MPPP.  In order to come back into compliance, the Permittee must cease all 
manure applications prior to planting and work with Ecology to plant a crop 
such as alfalfa, or another crop that will root down to up to five feet and pull 
the nitrate from the soil at the deeper levels to reduce groundwater 
contamination.  When the Permittee is able to produce soil sampling tests that 
confirm the soil is ready for manure application, then Ecology can authorize 
the application in accordance with the nutrient budget in the MPPP. 
 

VII. Irrigation Water Management 
 

Irrigation water management measures, such as the use of soil moisture 
sensors should be required as a condition of the permit.   
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We agree with your statement that “[n]itrate moves with water as the water 
moves through the soil profile” and that “irrigation management is 
important” “to minimize downward nitrate movement.”85  
 

However, there are no permit conditions to ensure that this is not 
happening.  We see that Ecology is considering irrigation water monitoring 
using soil moisture sensors as an “aggressive action option” in response to 
the soil nitrate benchmark.86 However, soil moisture sensors are a known, 
available and reasonable technology that must be required as a permit 
condition.  WSDA also believes that soil moisture sensors should be used and 
is seeking funding to pay farmers for installation of these devices: 

 
Soil moisture sensors could be provided to growers to use.  This 
should be done on a cost-share basis instead of simply gifting 
the sensors so the grower values the sensors and the 
information they provide.  Training is very important for the 
grower to know how to properly install the sensors, collect the 
data, and how to interpret the data to make good management 
decisions.  Simple sensors can be purchased for about $250 for 
three depths and a reader, up to $2000 for more sophisticated 
systems with telemetry and automatic reporting online.87  
 
As part of the Administrative Order on Consent (“AOC”) EPA signed 

in March 2013 with several dairies in the Lower Yakima Valley, the EPA 
recognized the importance of irrigation water management when working to 
prevent groundwater contamination from CAFO pollution.  In a December 
2014 Update to the AOC, EPA found that “[i]f excess irrigation water is 
applied to application fields excess water can carry nitrate, which is highly 
mobile in water, out of the root zone to the drinking water aquifer.”88  To 
prevent this from happening:  
 

The Dairies have agreed to install moisture sensors below the 
root zone in all of their application fields before the 2015 
growing season.  These sensors will be monitored during 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
85 Preliminary Permit at 20.   
86 Preliminary Permit at p. 19. 
87 Email from Troy R. Peters to WSDA, EPA, SYCD (May 8, 2015) (Exhibit 25). 
88 EPA, December 2014 Update to AOC, available at 
http://www.epa.gov/region10/pdf/sites/yakimagw/consent_order_progress_update_dec201
4.pdf (last visited Sept. 25, 2015) at 6. 
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irrigation.  If water reaches the moisture sensors, irrigation to 
that field will be shut off.  Improved IWM will not only 
reduce the amount of nitrate leaching past the root zone, but 
will save water and energy too.89 

 
In addition to moisture sensors, Ecology should require Permittees to 
“eliminate[] the practice of furrow irrigation, a type of surface irrigation 
where water is released into channels dug in the soil along the length of the 
field” because this practice similarly contributes to nitrates leaching into the 
groundwater.90  Soil moisture sensors and the elimination of furrow irrigation 
are best management practices that should constitute AKART and be 
required as part of the WA CAFO General Permit. 
 

VIII. Buffers 
 

Commenters agree that it is very important to require scientifically-
supported buffers, designed to protect ecosystem function, as part of the WA 
CAFO Permit.  Unfortunately, Commenters do not support the buffers 
required as a minimum component of the MPPP (35-foot perennial vegetative 
buffer and 100-foot land application setback) because they are not supported 
by science.  Riparian buffers are imperative if we have any hope of restoring 
our imperiled salmonid populations in Washington state. 

 
Populations of wild anadromous and resident salmonids are in 
decline throughout much of the Pacific Northwest and 
northern California.  Several stocks are presently listed as 
threatened or endangered under the Federal Endangered 
Species Act (ESA) and continued losses are likely to result in 
additional ESA listings.  A significant cause of salmonid 
declines is degradation of their freshwater and estuarine 
habitats.91 

 
Requiring scientifically-supported buffers is widely recognized as a critical 
component of any effective salmon recovery strategy: 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
89 Id. 
90 Id. 
91	  Spence, B. C., G. A. Lomnicky, R. M. Hughes, and R. P. Novitzki. 1996. An ecosystem 
approach to salmonid conservation. TR-4501-96-6057. ManTech Environmental Research 
Services Corp., Corvallis, OR. (Available from the National Marine Fisheries Service, 
Portland, Oregon) (Exhibit 26) at 1. 
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As in forest and rangeland management, the practice of 
leaving riparian buffer strips is central to conservation of 
streams and rivers in agricultural lands. Vegetated buffer 
strips greatly reduce the delivery of sediment and chemical 
pollutants from croplands. In addition, riparian buffers 
stabilize streambanks, provide shade, and contribute large 
wood to streams that frequently lack these attributes. Riparian 
forests, together with fencerows, frequently constitute 
important wildlife habitats in agricultural landscapes 
otherwise devoid of suitable habitats.92 

 
Buffers are especially important when regulating agricultural operations such 
as CAFOs because “[i]n general, the effects of agriculture on the land surface 
are more severe than logging or grazing because vegetation removal is 
permanent and disturbances to soil often occur several times per year.  In 
addition, much agriculture takes place on the historical floodplains of river 
systems, where it has a direct impact on stream channels and riparian 
functions.  Furthermore, irrigated agriculture frequently requires diversion of 
surface waters, which decreases water availability and quality for salmonids 
and other aquatic species.”93  It is clear that “[a]lthough riparian buffers alone 
are insufficient to ensure healthy salmonid habitats, there is consensus in the 
scientific community that protection of riparian ecosystems should be central 
to all salmonid conservation efforts on both public and private lands.”94 
 
 Commenters ask Ecology to follow the science and require buffers that 
protect ecosystem function and are: 
 

designed to maintain the full array of ecological processes 
(i.e. shading, organic debris inputs, bank stability, sediment 
control, and nutrient regulation) needed to create and maintain 
favorable conditions through time.  Consideration should also 
be given to protecting microclimatic conditions (temperature, 
humidity, wind speed, soil moisture, etc.) to ensure the 
persistence of natural vegetation communities and, where 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
92 Id. at 171; see also id. at 216 (“The establishment of riparian buffer zones is generally 
accepted as the most effective way of protecting aquatic and riparian habitats.”). 
93 Id. at 127. 
94 Id. at 215. 
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applicable, other riparian-dependent terrestrial and semi-
aquatic species.95 

 
Because the buffer requirement is a part of the MPPP, which is site-specific 
for each permitted CAFO, Ecology can require buffers that support 
ecological function, and work with Permittees to ensure that is the case.96 
Because the permit is designed to achieve compliance with state water 
quality standards, the buffers must be designed to do so.97  
 
 The science suggests that buffers need to be wider for CAFOs than 
other agricultural operations, including a 1:1 buffer area to waste area ratio: 
 

Nutrient and bacteria runoff from poultry and dairy farms or 
direct manure applications may be substantially higher than 
from other agricultural lands; consequently, buffers may need 
to be wider.  Vanderholm and Dickey (1978) monitored 
natural runoff from feedlots and found that buffer widths of 
91 m on a 0.5% slope and 262 m on a 4.0% slope removed 
80% of nutrients, suspended solids, and oxygen demanding 
substances from surface runoff (cited in Johnson and Ryba 
1992).  Shisler et al. (1987) reported that wooded riparian 
buffers in Maryland removed 89% of excess nitrogen and 
80% of excess phosphorus from animal wastes with most of 
the removal being achieved within 19 m.  Doyle et al. (1977) 
found that forest and grass buffer strips of approximately 4 m 
reduced nitrogen, phosphorus, potassium and fecal bacteria 
levels in runoff from manure applications, but they did not 
indicate the present reduction in these materials.  Young et al. 
(1980; cited in Johnson and Ryba 1992) recommended buffer 
widths of 36 m for controlling nutrients in runoff from 
feedlots.  Two studies have proposed that buffer strip width 
should be a function of the total area affected by animal 
wastes.  A 1:1 buffer area to waste area ratio has been 
suggested as sufficient to reduce nutrients from poultry 
manure to background levels (Bingham et al. 1980).  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
95 Id. at 216. 
96 Id. at 216 (explaining the evaluation criteria to be used when establishing scientifically-
supported riparian buffers). 
97 Id. 
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Similarly, Overcash et al. 1981 reported that a 1:1 buffer area 
to waste area reduced animal waste concentrations by 90%-
100%.98 

 
Because the WA CAFO Permit is a zero-discharge permit, Ecology must 
require scientifically-supported buffers that protect ecosystem function and 
reduce animal waste concentrations by 100%. 
 
 Ecology itself has previously acknowledged that a 35-foot buffer is not 
based on science: 
 

We understand the balancing act that occurs when natural 
resource protection potentially impacts the economic 
livelihood of individuals . . . . Best Available Science, 
published in the Washington Department of Fish and Wildlife 
Riparian management Recommendations for Washington’s 
Priority Habitats document, indicates that 100 feet is the 
minimum necessary to provide water quality functions, and 
greater widths are necessary, for other riparian functions.99 

 
Therefore, Commenters ask Ecology to abandon the 35-foot, 100-foot buffer 
requirement in the Preliminary Permit and require buffers be established and 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
98 Id. at 220; id. at 220-21 (“The review of Johnson and Ryba (1992) suggests that 
effective buffers for nutrient control on forest and grasslands range from approximately 4-
42 m, but that substantially wider buffers are needed to control nutrients and bacteria 
(fecal coliform) from feedlot runoff.  We recommend that buffer widths for nutrient and 
pollution control on these lands be tailored to specific site conditions, including slope, 
degree of soil compaction, vegetation characteristics, and intensity of land use.  In many 
instances, buffer widths designed to protect LWD recruitment and shading may be 
adequate to prevent excessive nutrient or pollution concentrations.  However, where land 
use activity is especially intense, buffers for protecting nutrient and pollutant inputs may 
need to be wider than those designed to protect other riparian functions, particularly when 
land-use activities may exacerbate existing water quality problems.  Buffers need to be 
accompanied by other protective measures when drainage structures (e.g. irrigation canals, 
drain tiles) bypass the riparian zone.”). 
99 Swinomish Indian Comm’y, et al. v. W. Wa. Growth Management Hearings Bd., et al., 
No. 31618-8-II (WA Court of Appeals, Div. II) (Brief of Swinomish Indian Tribal 
Community) (filed Jan. 4, 2005) (Exhibit 27) at 10 (quoting Ecology document in the 
administrative record).  This legal brief contains a summary of the science regarding the 
need for scientifically-supported buffers and is hereby incorporated by reference into these 
comments; see also id. at 75 (“A 35` foot buffer, especially one that is not “no touch,” is 
not consistent with the BAS [Best Available Science] in the record . . . .”). 
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required in each Permittee’s MPPP that are scientifically-supported and 
protect ecosystem function. 
 

IX. Manure Export 
 

The export and transfer of manure from the CAFO that generates the 
manure to be applied at other sites is a significant pollution problem that 
needs to be regulated under the WA CAFO Permit.  We agree with Ecology’s 
permit condition that “the application of manure to land not owned, leased, or 
controlled by the Permittee without written permission from the landowner is 
prohibited.”100 We also support Ecology’s desire “to address the ongoing 
issue of CAFOs transporting manure offsite from their operations to avoid 
regulations and oversight.   
 

 
 
This loophole severely limits the effectiveness of the CAFO rule.”101  
However, more specific permit conditions are needed to address this issue 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
100 Preliminary Permit at 17. 
101 Letter from Ecology to EPA (October 8, 2010) (Exhibit 28). 



	   	   48	  

given the fact that the pollution problems associated with the transport of 
manure and application of manure on lands not owned or operated by the 
CAFO are so well documented.  Commenters disagree that Ecology is 
without authority to regulate manure exports under the WA CAFO Permit. 
 

Commenters ask that Ecology adopt the Requirements for Transporting 
Biosolids contained in the recently-issued General Permit for Biosolids 
Management, attached as Exhibit 29 and incorporated herein by reference.  
Specifically, Commenters request that the following be incorporated as a 
condition in the WA CAFO General Permit: 

 
If you transport manure, you must ensure that the transportation 
vehicle is properly cleaned prior to use of the vehicle for the 
transportation of food crops, feed crops, or fiber crops. 
 
A spill prevention/response plan from a facility with coverage 
under this permit must be in place for all manure transfers.  The 
plan may be from either the sending or receiving facility, 
whichever has responsibility for the transfer. 
 
You must submit a spill prevention/response plan to Ecology 
that describes how you will attempt to prevent and respond to 
any spills.  The spill prevention/response plans must include the 
following: 
 
• The main route traveled and any possible alternate routes 
• Spill prevention measures 
• Equipment needed to respond appropriately to a spill that 
will be carried on the vehicle transporting manure 
• Spill response measures should a spill occur 
• Contact information for Ecology, Jurisdictional Health 
Department(s) and Washington Department of Transportation. 
 
Coverage under this permit includes authorization for 
transferring manure from one facility to another for treatment or 
management if the following conditions are met: 
 

• Nothing in the permit for either the sending or the 
receiving facility prohibits the transfer of manure. 
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• Both the sending and receiving facility exchange 
adequate information needed to comply with this permit 
and all applicable state and federal water quality laws.  
This may include, but is not limited to, information on 
manure quality and the permit status of each facility. 

• Approval from Ecology. 
 

The CAFO that generates the manure is responsible for 
providing information necessary to determine the agronomic 
rate to the person/entity who receives the manure. 
 
The CAFO that generates the manure is responsible for 
ensuring that the manure is not tracked out onto public 
roadways, whether or not the manure is transported by the 
facility or another entity. 

 
As part of the MPPP, each Permittee should be required to identify the 
entities to whom it gives away or sells its manure so that Ecology can ensure 
that the manure being produced at the CAFOs is not being applied in a way 
that pollute the waters of the state.   
 
Commenters also support EPA’s recommendations regarding the export of 
manure to third parties: 
 

[T]he state should require that livestock operations and third 
party recipients of waste that land apply liquid and/or solid 
waste take additional steps to ensure that manure application 
fields are not a source of nitrate to the groundwater.  It is our 
understanding that the application of manure that has been 
transferred to a third party is currently not regulated.  All parties 
applying manure or manure in combination with synthetic 
fertilizer, including third parties, should implement annual 
nutrient management plans based on current, annual soil and 
waste analysis, and application rates should be limited to 
agronomic rates.  Irrigation management practices should also 
be prescribed to prevent downward migration of nitrates.102 

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
102 Letter from EPA Region 10 to Ecology, WSDA (Dec. 4, 2012) (Exhibit 30). 
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Commenters otherwise support Ecology’s proposed Manure Export Record 
Requirements set forth on page 27 of the Preliminary Permit. 

 
X. Monitoring Requirements 

 
A. Groundwater Monitoring 

 
The most significant omission in the preliminary permit is that it does 

not require groundwater monitoring.  According to the sworn testimony of 
Thomas Tebb, former Central Region Director of the Washington 
Department of Ecology and a licensed hydrogeologist, the Department of 
Ecology had failed in its duties to require groundwater monitoring and 
protect public health.103  Ecology’s decision to not include groundwater 
monitoring as a permit condition not only continues this failure, but is in 
direct contravention to Ecology’s own recommendations after a thorough, 
four-and-a-half year study conducted on a dairy farm overlying the Sumas 
Blaine Aquifer in Whatcom County: 
 

Direct monitoring of water quality at the water table [through 
groundwater monitoring] was the only accurate and reliable 
method for tracking effects of manure management on 
groundwater nitrate.104 
 

* * *  
 

Groundwater monitoring will be needed to evaluate the 
effectiveness of measures to reduce nitrate loading to 
groundwater.105 
 

* * * 
 
Because there is no reliable substitute, direct groundwater 
monitoring using dedicated monitoring wells is a key component 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
103 See CARE, et al. v. Cow Palace, LLC, et al., Deposition of Thomas Tebb, at Tr. 52:3-
53:25 (Exhibit 31). 
104 Ecology, Nitrogen Dynamics at a Manured Grass Field Overlying the Sumas-Blaine 
Aquifer in Whatcom County, Ecology Publication No. 14-03-001 (March 2014) (Exhibit 
24) at xi. 
105 Id. at xxvi. 
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of an effectiveness [of manure management practices] 
monitoring program.106 
 

* * *  
[G]roundwater monitoring is the only available way to 
determine the amount, or the concentration of, nitrate that 
actually reaches the water table . . . .107 

 
 Groundwater monitoring is not only a known and available technology, 
requiring it as a condition of the WA CAFO General Permit is reasonable.  
First, groundwater monitoring as a condition has been recommended by EPA 
staff: 
 

If there is evidence that one or more residential wells within 
one mile in a generally downgradient direction from the 
[CAFO] facility boundary exceeds the drinking water standard 
for nitrate of 10 mg/L, the facility should be required to install 
monitoring wells.108 

 
Second, it has been done before.  Ecology has required groundwater 

monitoring at a CAFO facility in Thurston County that is adjacent to the 
Nisqually River, Wilcox Farms.  Attached as Exhibit 32 to these comments, 
and incorporated herein by reference, is State Discharge Permit Number 
ST6144 for Wilcox Farms, Inc., a large chicken CAFO, that mandates 
groundwater monitoring.  Groundwater monitoring is also a condition of 
numerous other state discharge permits. 
 
 Third, Ecology originally recommended groundwater monitoring in an 
earlier draft of the WA CAFO Permit.  Attached as Exhibit 33 to these 
comments, and incorporated herein by reference is a January 24, 2014 draft 
of the WA CAFO Permit obtained through a public records request.  This 
draft required a groundwater monitoring plan to be prepared by Permittees 
who exceed the soil test nitrate benchmark.  In addition, attached as Exhibit 
34 to these comments and incorporated herein by reference is another earlier 
draft of the permit that similarly requires “zero permeability liners [with] . . . 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
106 Id. at xxvii. 
107 Id. 
108 Email from Nicholas Peak (EPA) to Jonathan Jennings (Ecology) (November 14, 2012) 
(Exhibit 35). 
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a double layer synthetic (or similar) liner with leak detection, or a 
groundwater monitoring program . . . .”109  However, in the latest iteration of 
the permit, this requirement has been abandoned, even though Ecology’s own 
scientists confirm that groundwater monitoring is an essential component of a 
permit designed to prevent discharges to waters of the state.  There is simply 
no basis for Ecology to depart from its earlier conclusion that groundwater 
monitoring is needed. 
 
 Fourth, groundwater monitoring may be the only way to detect over-
application of manure in a way that causes a discharge to groundwater.  A 
federal district judge has found that: 
 

Nitrogen, one of the substances of concern found in manure, is 
highly mobile. It can readily convert to nitrate and leach 
through the unsaturated (or vadose) zone of soils and into the 
local aquifer. For this reason, it is imperative that liquid manure 
is applied to fields only in amounts that the current crop can 
completely utilize. 
Once nitrates leach below the root zone of crops, it is destined 
to reach groundwater, unless conditions suitable to 
denitrification exist. Denitrification is the process whereby 
nitrate is converted to harmless nitrogen gas. It can only occur 
in poorly drained soils or organic soils where oxygen is 
depleted in the root zone. 
The major soil type near the Faria Dairy is identified as 
Kennewick loamy fine sands. Ex. 3 at 18. Such soils are well 
drained, Id. at App. B, and are therefore not conducive to the 
denitrification process. This means that excess nitrates are 
rapidly transported through the soil and into local 
groundwater.110 

 
In the Faria case, because of the soil conditions, the groundwater monitoring 
wells installed by the Plaintiffs were to primary means leading to the court’s 
determination that “Faria’s manure management practices are the 
predominant source of the nitrate contamination found in the monitoring 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
109 Ecology Draft CAFO Permit (2011), attached to Email from Nora Mena (WSDA) to 
Jonathan Jennings (Jan. 24, 2012) (Exhibit 34). 
110 CARE v. Nelson Faria Dairy, Inc., No. CV-04-3060-LRS (Memorandum of Decision) 
(December 30, 2011) (Exhibit 48) at 16. 
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wells and correspondingly, local groundwater.  These practices include 
consistent over-application of manure to fields located adjacent to, and 
nearby, the Dairy.”111   
 
Fifth, EPA has advised Ecology to require groundwater monitoring: 
 

[T]he state should impose groundwater-monitoring 
requirements on large livestock operations that are potential 
significant sources of nitrates to a drinking water aquifer.  The 
specific monitoring system should be designed by a licensed 
hydrogeologist and include both upgradient and downgradient 
monitoring.  Where nitrate contamination is detected by the 
monitoring system, the state should require the facility to take 
additional steps to address the sources.  Additional steps should 
include reduced application rates of nutrients as determined by 
on site analysis.112 

 
EPA also stated that “[i]f there is evidence that one or more residential well 
within one mile in a generally downgradient direction from the facility 
boundary exceeds the drinking water standard for nitrate of 10 mg/L, the 
facility should be required to install monitoring wells. (Upgradient and 
downgradient of manure piles, cow pens, application fields and lagoon 
systems).”113   
 
 Sixth, the Washington Department of Health has recommended 
groundwater monitoring to protect public health: 
 

Ensure groundwater sampling around animal operations.  This 
would not only help to [protect] public water systems, but 
private well owners as well.  Require farmers to only fertilize to 
agronomic rates within a drinking water source’s five year time 
of travel and take monthly groundwater samples the entire time 
they are fertilizing to ensure they are keeping the levels 
appropriate.  Work with farms to change irrigation practices 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
111 Id. 
112 Letter from EPA to Ecology, WSDA (December 4, 2012) (Exhibit 49). 
113 Email from Nicholas Peak (EPA) to Jonathan Jennings (Ecology) re: draft on CAFO 
General Permit (November 14, 2012) (Exhibit 35). 
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around drinking water wells.114 
 
Therefore, Ecology must require groundwater monitoring, in addition to soil 
sampling, as a requirement of the WA CAFO Permit. 
 

B. Manure Sampling Safety Protocols 
 

Given the recent death of a dairy worker who drowned in a manure 
lagoon in the Lower Yakima Valley, it is clear that Ecology needs to 
establish safety protocols that must be followed when manure lagoon samples 
are being collected.115  This is a critical piece of information for purposes of 
manure management, but it must be conducted in a manner that does not 
jeopardize the health and safety of dairy employees. 
 

C. Surface Water Monitoring 
 

Permitted facilities should be required to do significant surface water 
monitoring at all existing and potential discharge points into surface waters 
of the state.  The monitoring points should be identified in the MPPP and 
must be approved by Ecology.  According to the EPA, surface water should 
be regularly monitored for nitrate because “[n]itrogen in surface water can 
result in groundwater contamination if surface water infiltrates the soil 
column.”116   In addition, surface water should be monitored for nitrates, 
phosphorus, fecal coliform, temperature, and other applicable pollutants.  
There should be more extensive and more frequent monitoring requirements 
for those facilities that are adjacent to or upstream from shellfish growing 
areas. 

 
Commenters also recommend that the permit require the facility to do 

upstream and downstream sampling.  For example, this could be 
accomplished by sampling at both property lines where the water body flows 
through or adjacent to any lands that are a part of the CAFO facility.  For 
large CAFOs, additional surface water monitoring should be required at 
regular intervals to provide information on whether the Permittee is in 
compliance with all permit standards. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
114 WA Department of Health, Governor Briefing on Ag/Dairy Waste Issues in the Royal 
City and Sequim Areas (September 17, 2012) (Exhibit 12). 
115 For more information on this tragic incident, see 
http://action.ufw.org/page/speakout/randy (last visited Sept. 29, 2015). 
116 Id. 
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XI. One-Time Lagoon Report 

 
Section S7.C of the Preliminary Permit requires Permittees to “provide 

a report to Ecology that provides the engineering details of Permittee’s 
manure lagoons,” including information regarding the “year the lagoon was 
constructed; Construction (e.g. soils, clay and sand content, slope, 
compaction, etc.); Depth to groundwater below the lagoon during winter and 
summer; and Any standard to which the lagoon was constructed.”  
Preliminary Permit at S7.C.  Fortunately, there is no need for Ecology to give 
Permittees two years to provide this information because much of this data 
has already been collected by WSDA and is publicly available for the vast 
majority of dairy CAFOs in the state. WSDA conducted lagoon inspections 
of all dairy CAFO lagoons in Puget Sound counties (a total of 540 manure 
lagoons).  The lagoon inspection reports prepared by WSDA contain 
information including but not limited to the farm name, lagoon identification 
number, latitude and longitude, whether the lagoon is full or empty, a 
structural review, liner type, and design criteria including total pond depth.  
These lagoon inspection reports are attached as Exhibit 36 to these 
comments and are incorporated herein by reference.  In addition, attached as 
Exhibit 37 and incorporated herein by reference, is a chart compiling the 
WSDA lagoon inspection data. 

 
The WSDA has gathered similar data for CAFO manure lagoons in the 

Lower Yakima Valley.  In fact, as part of the Lower Yakima Valley 
Groundwater Management Area (“GWMA”), WSDA is estimating how 
much nitrogen is leached out, i.e. discharged, of manure lagoons, from cattle 
pens, and from composting and into the groundwater.  Kirk Cook, WSDA 
employee, explained: 
 

Within the GWMA it looks like we have 212 livestock lagoons 
. . . this includes all animal operations not just dairy.  This 
amounts to a capacity of 75,667,000 cu-ft assuming an average 
lagoon depth of 10 feet.  Using the UC Davis report as a 
starting point we estimate that 54 tons of N is leached to the 
groundwater every year. 
 
Within the GWMA we have 95 operations with some degree of 
animal pens (corrals).  This amounts to a surface area of 
1841.4 acres.  Again using the UC Davis report as a starting 
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point we estimate that 824 tons of N is leached to the 
groundwater every year from corrals. 
 
Within the GWMA we have 24 compost operations of 
significant size.  This amounts to a surface area of 346.5 acres.  
Using the UC Davis as a starting point we estimate 155 tons of 
N leached to groundwater a year from these operations.  Our 
records indicate that the vast majority of these operations are 
conducted directly on the ground and not on a liner or concrete 
pad.117 
 

Attached as Exhibit 38 to these comments, and incorporated herein by 
reference, is a data chart created by WSDA summarizing manure lagoon data 
for dairy CAFOs in the Lower Yakima Valley.  The actual lagoon assessment 
reports are attached as Exhibit 39 to these comments and are incorporated 
herein by reference.  WSDA has also gathered data regarding dairy cattle 
populations and total lagoon surface area.  That data is attached as Exhibit 40 
to these comments and is hereby incorporated by reference.  While it appears 
that Mr. Cook’s estimate is significantly underestimated,118 this data provides 
further support for Ecology’s scientific finding that all manure lagoons leak.  
In addition, it shows that there is no need for Ecology to give a Permittee two 
years after permit coverage to provide this data that already exists and is in 
the hands of WSDA.  All of this information is a critical part of 
understanding the extent to each CAFO’s discharge to groundwater that must 
be prevented as a part of this permit.   
 

XII. Economic Feasibility of Science-Based Manure Management 
Practices 

 
As Ecology works to develop a new draft of the WA CAFO Permit, 

Commenters urge Ecology to recognize the variety of voluntary incentive 
programs that are available to Permittees to pay for many of the science-

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
117 Email from Kirk Cook (WSDA) to Vern Redifer (May 1, 2015) (Exhibit 17). 
118 Commenters question WSDA’s reliance on the UC Davis study and believe this study 
significantly underestimates that amount of N that leaches into the groundwater from 
CAFOs.  However, Commenters’ scientific disagreement with WSDA’s work is outside 
the scope of these comments.  What is significant here, is that WSDA has acknowledged 
that N is leaching from CAFO manure lagoons, animal pens and composting operations, 
resulting in a discharge to waters of the state that requires WA CAFO General permit 
coverage. 



	   	   57	  

based manure management practices Commenters believe should be required 
as part of the permit.  While there is no “economic hardship” exemption to 
federal and state water quality laws, Commenters understand that the 
regulation of the agricultural sector is politically difficult for Ecology.  
Therefore, if claims are made that requiring AKART measures such as 
double lined manure lagoons with leak detection systems will put Permittees 
out of business, Ecology must investigate and take into account the voluntary 
incentive programs that are available to Permittees to pay for such necessary 
improvements. 

 
Just as one of many examples, the United States Department of 

Agriculture (“USDA”) Natural Resources Conservation Service (“NRCS”) 
administers the Environmental Quality Incentives Program (“EQIP”) under 
the authority of the 2014 Farm Bill. NRCS proclaims that it is not a 
regulatory agency, and landowners participate in programs voluntarily.119 
EQIP provides payments to private agricultural landowners based on the 
estimated incurred cost of conservation practice implementation designed, in 
part, to protect water quality.120  The voluntary program provides contracts 
for financial assistance to help plan and implement conservation practices 
that address natural resource concerns and for opportunities to improve soil, 
water, plan, animal, and air related resources on private agricultural land. 
 

NRCS ranks applications for EQIP funding based on factors relating to 
environmental benefits and cost effectiveness. EQIP is designed to provide 
payments for up to 75 percent of the incurred costs resulting from the 
approved conservation practices and activities.  However, NRCS has set rates 
it provides for each type of practice and landowners are free to negotiate with 
Technical Service Providers to set the price of the work.121 EQIP also 
provides payments for up to 100 percent of forgone income from 
implementing the conservation practices and activities. Washington State 
received approximately $17.8 million in funding from EQIP in 2013.  
Attached as Exhibit 41 to these comments, and hereby incorporated by 
reference herein, is a chart produced by NRCS documenting the enormous 
amounts of money provided to agricultural operators to implement BMPs.  
For example, $243,790.80 was provided to one CAFO in Whatcom County 
for upgrades to its manure lagoon.  This is just one example of many 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
119 NRCS.590 Factsheet.12.17.13.pdf 
120http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/ eqip/ 
121 See http://tspr.sc.egov.usda.gov/ObtainRates.aspx. 
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programs that can be used to fund the science-based manure management 
measures required as part of the WA CAFO General Permit. 

 
The WSDA is also has funds to assist dairy CAFOs with compliance 

of permit conditions.  For example, in May 2015, there was an email 
exchange between EPA and WSDA employees describing activities that the 
WSDA Nutrient Management Program intends to fund, including cost share 
programs with farmers for irrigation scheduling, training events for irrigators, 
provision of soil moisture sensors, irrigation system audits, and training for 
farmers for nutrient application, irrigation water management, feed 
management on-farm composting, and “how to operate and maintain a 
lagoon with poly liner.”122  Ecology must take this fiscal reality into account 
when deciding what nutrient management activities constitute AKART under 
the permit. 
 

XIII. Definitions Needed 
 

Commenters ask that Ecology provide one uniform definition for the 
term “manure” throughout the draft of the permit.  The definition on page 41 
of the draft differs from that on page 8.  In addition, Ecology must define the 
following terms: “wastewater control facilities” (p. 9); “saturated fields” (p. 
17); T-SUM 200 (p. 18); and “digestate” (p. 22). 

 
XIV. Conclusion 

 
Commenters thank Ecology for the opportunity to submit comments on 

the preliminary draft of the WA CAFO General Permit.  It is our hope that 
Ecology reworks the permit so that it complies with all applicable state and 
federal legal requirements and finally works to protect the people and the 
waters of Washington from CAFO pollution. 

 
 

Sincerely, 
 
Andrea K. Rodgers   Charles M. Tebbutt 
Western Environmental Law Center Law Offices of Charles M. Tebbutt 
 
 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
122 Email from Ginny Prest to Ralph Fisher (May 20, 2015) (Exhibit 54). 
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On Behalf Of: 
 
Puget Soundkeeper Alliance 
RE Sources for Sustainable Communities 
Community Association for Restoration of the Environment 
Friends of Toppenish Creek 
Center for Environmental Law and Policy 
Spokane Riverkeeper 
Snake River Waterkeeper 
Socially Responsible Agriculture Project 
Sierra Club 
Waterkeepers Alliance 
Concerned Citizens of the Yakama Indian Reservation 
Friends of the Earth 
 
 
 
 



From: Prest, Virginia (AGR)
To: Jay Gordon (wsdf@msn.com)
Subject: update on the grant from DOH
Date: Friday, October 25, 2013 1:19:37 PM
Attachments: image001.png

Hi Jay
 
Hope all is well and that you are getting your farming done.  I just wanted to keep you in the loop
about the grant in the NW.  You are more than welcome to share this information.
I am headed to Florida next week but will be available by phone.
 
We have opened up a search for an inspector to help us complete work.  It will be a 2-year project
position working out of our Lynden office.  We would appreciate your help getting the word out. 
More information can be found at http://agr.wa.gov/Employment/. .  Below is a snapshot of the
work we will be performing beginning in 2014.  We have lots of things to get worked out and will
certainly touching base with you as we work out different pieces of this project over the next few
months.
 
Puget Sound Action grant
Washington State Department of Health (DOH) will provide funds to WSDA to hire 1 FTE to provide
additional capacity to conduct additional technical assistance, compliance inspections, and water
quality sampling to protect water quality and shellfish beds in Whatcom, Skagit, and Snohomish
counties. 
 
Annually, WSDA will work with the Samish Clean Water Initiative, Whatcom Clean Water Program
and Snohomish County Public Works’ Pollution Identification and Correction Program to identify
priority watersheds and assist local pollution correction efforts by targeting additional WSDA staff
capacity.   The project will focus on management of dairy manure on both dairy and non-dairy lands
to prevent polluted runoff.  WSDA does not have regulatory authority for enforcement on non-dairy

land owners or 3rd party commercial applicators.  However, WSDA will conduct field surveillance to
observe land application of dairy nutrients and will provide regulatory technical assistance and offer
referrals to the conservation district, when appropriate.  If these efforts do not result in adequate

changes to reduce risks to surface waters, WSDA will refer non-dairy land owners and 3rd party
commercial applicators to the Washington State Department of Ecology (Ecology). 
 
The project will begin in January 2014 and be completed by December 31, 2015.  The FTE will focus

initially on land applications by dairies, non-dairy operations and 3rd party land applicators in the
Samish watershed and Bertrand watersheds to assist active Pollution Identification and Corrective
Action programs.
 
Happy Friday!
 
 
Virginia "Ginny" Prest

mailto:/O=WA.GOV/OU=AGR/CN=RECIPIENTS/CN=VPREST
mailto:wsdf@msn.com
http://agr.wa.gov/Employment/



Dairy Nutrient Management Program
Washington State Department of Agriculture
Office (360) 902-2894
Cell (360) 529-7422
vprest@agr.wa.gov
http://agr.wa.gov/FoodAnimal/Livestock-Nutrient/
 

 



From: Prest, Virginia (AGR)
To: Washington State Dairy Federation --
Subject: RE:
Date: Friday, September 27, 2013 3:16:42 PM

Agree Jay

The one document is just my musings and sanctioned by no agency

-----Original Message-----
From: Washington State Dairy Federation -- [mailto:wsdf@msn.com]
Sent: Friday, September 27, 2013 2:21 PM
To: Prest, Virginia (AGR)
Subject: Re:

Engagement is needed.
With...folks at EPA and ecology
Willing to have Dialog with scientists present and engaged.

With listeners and participants who are willing to listen seriously, and without preconceptions about
what is risk and what is not risk.

I am willing to listen and want to know, But every study I have seen says generally (there are always
exceptions), lagoons are not the problem. Time to trot this hypothesis out in the sunshine and expose it
to a real evaluation.

And same applies to the other two, Brian storming, collaboration, problem solving with different
perspective and informational sources are needed.

Maybe that needs to be another letter I should put together to Dennis and Maia.?!?

Jay Gordon
Washington State Dairy Federation

On Sep 27, 2013, at 2:05 PM, "Prest, Virginia (AGR)" <VPrest@agr.wa.gov> wrote:

>
>
> Virginia "Ginny" Prest
> Dairy Nutrient Management Program
> Washington State Department of Agriculture Office (360) 902-2894 Cell
> (360) 529-7422 vprest@agr.wa.gov
> http://agr.wa.gov/FoodAnimal/Livestock-Nutrient/
>
> [WSDALogo100Years-Color-WithText.png]
>
> <image001.png>
> <Section4-EPA Concerns Livestock Programs - Prep for Meeting with
> EPA-Draft2.docx> <4.1-EPA_2_WSDA-ECY_12-04-12.PDF>

mailto:/O=WA.GOV/OU=AGR/CN=RECIPIENTS/CN=VPREST
mailto:wsdf@msn.com
mailto:wsdf@msn.com
http://agr.wa.gov/FoodAnimal/Livestock-Nutrient/


From: Sullivan, Chery (AGR)
To: wsdf@msn.com
Subject: New Inspector
Date: Wednesday, October 30, 2013 4:13:00 PM

Hello Jay,
We anticipate hiring a new inspector in January 2014 to fill the two year grant position (see
http://agr.wa.gov/Employment/ for more info). Hopefully interviews will be taking place in early
December.
 
Can you recommend a producer who might be a good fit for the interview panel?
 
Thanks,
Chery
 
Chery Sullivan
DNMP Technical and Compliance Specialist
Dairy Nutrient Management Program
WA Dept of Agriculture
Office: 360.902.1928
Mobile: 360.292.5870
csullivan@agr.wa.gov
 

mailto:/O=WA.GOV/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=SULLIVAN, CHERY (AGR)B73
mailto:wsdf@msn.com
http://agr.wa.gov/Employment/
mailto:csullivan@agr.wa.gov
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Via Electronic Mail 
 
January 26, 2015 
 
Kelly Susewind 
Bill Moore 
Ron Cummings 
Jon Jennings 
WA Department of Ecology 
Ksus461@ecy.wa.gov 
Bmoo461@ecy.wa.gov 
Rcum461@ecy.wa.gov 
JOJE461@ecy.wa.gov 
 
Re: Ecology Must Issue a New CAFO General/State Discharge Permit That Covers All 

Medium and Large CAFOs in the State of Washington 
 
Dear Kelly, Bill, Ron and Jon, 

 
We are writing to ask the Washington State Department of Ecology (“Ecology”) to draft 

and issue a new Concentrated Animal Feeding Operation (“CAFO”) General Permit that requires 

universal permit coverage for all Medium and Large CAFOs that are operating in the state of 

Washington. It is well-documented that all Medium and Large CAFOs are actively discharging 

into the surface and ground waters of the state and thus should be subject to the National Pollutant 

Discharge Elimination System (“NPDES”) permit or state discharge permit requirement. 

Presently only ten Animal Feeding Operations (“AFOs”) in the state are subject to the CAFO 

General NPDES/State Discharge Permit.1 This is completely unacceptable and illustrates that 

Ecology has abdicated its responsibility to protect the surface and ground waters of this state. This 

                                                
1 See Email from Jon Jennings to Andrea Rodgers Harris (Oct. 9, 2014). 
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regulatory failure has jeopardized the public health and vitality of humans and wildlife that 

depend upon Washington’s critical water resources. Importantly, Ecology’s failure to act to issue 

a new CAFO General Permit defies the Legislature’s specific finding that “federal regulations 

require a permit program for dairies with over seven hundred head of mature cows and, other 

specified dairy farms that directly discharge into waters or are otherwise significant contributors 

of pollution.”2  

The significance of requiring permit coverage for large and medium industrial agricultural 

facilities cannot be overstated. As the Second Circuit Court of Appeals has recognized, “the 

NPDES permit is critical to the successful implementation of the [Clean Water] Act because – by 

setting forth technology-based effluent limitations and, in certain cases, additional water quality 

based effluent limitations – the NPDES permit ‘defines, and facilitates compliance with, and 

enforcement of, a preponderance of a discharger’s obligations under the [Act].’”3 The vast 

amount of data illustrating that Medium and Large CAFOs are actively discharging and are 

significant contributors of pollution to waters of the state (discussed below) confirms the urgent 

need for Ecology to act now to issue a new draft of the CAFO General/State Discharge permit 

that expired in 2011. The unregulated discharge of pollutants from CAFOs into waters of the state 

has created an environmental and public health crisis of the first order. The public should not have 

to wait over four years, and potentially five years in light of Ecology’s recent announcement 

                                                
2 RCW 90.64.005. 
3 Waterkeeper Alliance, Inc. v. U.S. Envt’l Protection Agency, 399 F.3d 486, 492  (2d. Cir. 2005) 
(quoting California, ex rel. State Water Res. Control Bd v. California, ex rel. State Water Res. 
Control Bd.,426 U.S. 200, 205 (1976)). 
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regarding the permit issuance timeline, for Ecology to implement its existing legal authority to 

prevent the discharges of pollutants from these industrial agricultural operations. The time to act 

is now.   

A. Origins of Regulating Discharges into Navigable Waters by CAFOs 

To underscore the immediate need for a permit, it is important to reflect on the legal 

history underlying the development of the waste discharge permit because we seem to be 

repeating the errors of the past. The United States has long recognized the need to prevent what is 

dumped into the waters of this nation. Congress initially addressed this need in 1899 with the 

Refuse Act, which states that it is against the law to “throw, discharge, or deposit . . . any refuse 

matter of any kind . . . into any navigable water of the United States, or into any tributary of any 

navigable water . . . . ”4 The Refuse Act, still valid law today, also creates liability for discharge 

of refuse onto the banks of navigable waters where the refuse could wash into that water by storm 

or flood.5  

 In 1948, Congress enacted the first Federal Water Pollution Control Act, which authorized 

federal agencies to help local entities and industry eliminate or reduce water pollution to improve 

the conditions of surface and groundwater. This Act was subsequently amended five times prior 

to the adoption in 1972 of the Federal Water Pollution Control Act, today’s well-known Clean 

                                                
4 33 U.S.C. §407 (2013). 
5 Id. 
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Water Act (“CWA”).6 The CWA created the NPDES permit program and established that CAFOs 

are point sources.7  

 The 1977 amendments to the CWA, while important for the general scope of water 

pollution regulation, did not change the fact that Congress considers CAFOs point sources that 

should be regulated by NPDES permits.8  The amendments gave greater power to the 

Administrator of the U.S. Environmental Protection Agency (“EPA”) “to deal with complex 

water pollution problems” and were focused on ensuring that industry use the “best available 

technology to control pollution.”9  One distinguished commentator has concluded “the Clean 

Water Act of 1977 is filled with mid-course corrections that can be explained as constituent group 

reactions against objectionable policies emerging in the wake of the 1972 Amendments.”10 There 

have been subsequent amendments to the CWA, none of which are particularly relevant to the 

issues discussed herein.  

B. CAFOs as Point Sources under the CWA. 

  The CWA is designed, in part, to regulate and ultimately prevent the discharge of 

pollutants from point sources into waters of the United States. Specifically, Congress declared “it 

is the national goal that the discharge of pollutants into the navigable waters be eliminated by 

                                                
6 Rodgers, Environmental Law § 4.1. 
7 33 U.S.C. §§ 1342, 1362(14) (2013). 
8 Pub. L. No. 95-217, 91 Stat. 1566 (1977). 
9 Senator Edmund S. Muskie, The Meaning of the 1977 Clean Water Act, EPA JOURNAL, 
http://www2.epa.gov/aboutepa/meaning-1977-clean-water-act. 
10 Rodgers, 2 Environmental Law § 4.2(C). 
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1985.”11 It is also Congress’ intent under the CWA that “a major research and demonstration 

effort be made to develop technology necessary to eliminate the discharge of pollutants into the 

navigable waters . . . .”12 The 1972 amendments to the Federal Water Pollution Control Act 

created technology based standards for effluent limitations of point sources, and the NPDES 

program serves as the means to implement and enforce these limitations.13 The very purpose and 

success of the NPDES permitting scheme and the achievement of the CWA’s goals revolves 

around the forcing the use of best technology to achieve the goal of ultimately preventing the 

need to discharge of pollutants into navigable waters: 

Section 301(a)(1) articulates the no discharge policy carried over 
from the Rivers and Harbors Act of 1899 (“the discharge of any 
pollutant by any person shall be unlawful”), and articulates the 
various formulations of the “best technology” principle to be met 
on a scheduled basis by industry and municipal sources moving 
towards the 1983 fishable/swimmable water and the 1985 no 
discharge goals . . . . The most important of these [permit 
programs] is Section 402 establishing the [NPDES] as a 
comprehensive regulatory scheme replacing and supplementing the 
Refuse Act Permit Program.14 

 
The concept of “technology-forcing” also serves as a foundation of the Clean Air Act and can be 

described as follows: 

The idea, briefly put, is that the government can order into being 
technological achievements not now enjoyed by a particular 
industry.  A policy of technology-forcing assumes that existing 
market forces fail to produce an appropriate level of pollution 
control, either because of explicit collusion among the 

                                                
11 33 U.S.C. § 1251(a)(1). 
12 Id. at § 1251(a)(6). 
13 33 U.S.C. § 1311(b)(1)(a) (1976). 
14 Rodgers, 2 Environmental Law at § 4.2. 
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manufacturers15 or because of the inability of spillover victims to 
communicate and enforce their needs within the market.  A policy 
of technology-forcing presupposes also that intervention by law 
will bring a response, either from the manufacturers themselves or 
equipment suppliers, and that these new forces can be loosed to 
create a technology that is “superior” to the ones it replaces.  The 
metaphors of this movement are of reluctance overcome, of fires 
being lit, of perceived limits quickly surpassed, of wills and 
ways.16 

   
The linchpin to the notion of technology-forcing under the CWA is the permit program. 

The CWA unequivocally states that “agricultural waste discharged into water” is a 

pollutant.17 A “point source” is “any discernible, confined, and discrete conveyance, including but 

not limited to, any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling 

stock, concentrated animal feeding operation, landfill leachate collection system, vessel or other 

floating craft from which pollutants are or may be discharged.”18 EPA regulations make it clear 

that “[o]nce an animal feeding operation is defined or designated as a CAFO for at least one type 
                                                
15 See, e.g., Comm’y Ass’n for Restoration of the Environment et al. v. Cow Palace, LLC et al., 
No. 2:13-cv-03016-TOR (E.D. Wash.) (Proposed Amicus Curiae Brief of Amici National 
Cattlemen’s Beef Association, American Farm Bureau Federation, Washington Cattlemen’s 
Association and Washington Cattle Feeders Association) (filed Dec. 2, 2014) (illustrating the 
agricultural industry’s collusive efforts to ensure that CAFO manure managed in a way that 
pollutes the groundwater is not subject to regulation under the Resource Conservation and 
Recovery Act and falsely claiming that “Amici’s members operate livestock feeding operations 
that manage manure and wastewater under nutrient management plans developed under the 
auspices of the Clean Water Act.”).  Notably, on January 14, 2015 the Eastern District of 
Washington rejected Industry’s amicus brief that advocated Industry-wide evasion of 
environmental law on the grounds that the amicus brief “offers no additional legal or other 
substantive information or perspective that has not already been presented to, or previously 
decided by, the Court in this litigation or that is particularly helpful to this Court’s pending 
determination.”  Id. (Order Denying Amicus Curiae Brief) (Jan. 14, 2015). 
16 Rodgers, 1 Environmental Law at § 3.25(A). 
17 Id. at §1362(6). 
18 33 U.S.C. § 1362(14) (2013) (emphasis added). 
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of animal, the NPDES requirements for CAFOs apply with respect to all animals in confinement 

at the operation and all manure, litter, and process wastewater generated by those animals or the 

production of those animals, regardless of the type of animal.”19 Therefore, in order to trigger the 

permit requirement, the operation must first qualify as a CAFO facility. A facility is “any NPDES 

‘point source’ or any other facility or activity (including land or appurtenances thereto) that is 

subject to regulation under the NPDES program.”20   

The EPA currently defines a CAFO as “an [animal feeding operation] AFO that is defined 

as a Large CAFO or as a Medium CAFO by the terms of this paragraph [based upon the type and 

number of animals confined], or that is designated as a CAFO in accordance with paragraph (c) of 

this section.”21 Ecology, as the state agency with delegated authority from the EPA to issue 

NPDES permits to CAFOs, has the authority to “designate any AFO as a CAFO upon 

determining that it is a significant contributor of pollutants to waters of the United States.”22 Even 

though Ecology has delegated authority, the Regional Administrator of the EPA retains its 

authority to make CAFO designations, but only if he/she determines “that one or more pollutants 

in the AFO’s discharge contributes to an impairment in a downstream or adjacent State or Indian 

country water that is impaired for that pollutant.”23  

 In making a CAFO designation, after an on-site inspection is conducted, Ecology or the 

Regional Administrator considers the following factors: 
                                                
19 40 C.F.R. § 122.23 (b). 
20 40 C.F.R. § 122.2 (2014). 
21 40 C.F.R. § 122.23(b)(2). 
22 40 C.F.R. § 122.23(c); RCW 90.64.020 (same). 
23 40 C.F.R. § 122.23(c)(1)(i).   
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(i) The size of the AFO and the amount of wastes reaching waters 
of the United States; 
(ii) The location of the AFO relative to waters of the United States; 
(iii) The means of conveyance of animal wastes and process waste 
waters into waters of the United States;  
(iv) The slope, vegetation, rainfall, and other factors affecting the 
likelihood or frequency of discharge of animal wastes manure and 
process waste waters into waters of the United States; and 
(v) Other relevant factors.24 
 

 In order to trigger EPA’s or Ecology’s authority to designate an AFO as a CAFO, there 

must be an actual discharge of pollutants into waters of the state or the facility must be an 

“otherwise significant contributor[] of pollution.”25 The Clean Water Act defines “discharge of 

pollutants” as “any addition of any pollutant to navigable waters by any point source.”26 The 

EPA’s definition of a “discharge” includes “surface runoff which is collected or channeled by 

man; discharges through pipes, sewers, or other conveyances owned by a State, municipality, or 

other person which do not lead to a treatment works; and discharges through pipes, sewers, or 

other conveyances, leading into privately owned treatment works.”27 EPA has specified what kind 

of CAFO-specific discharges are subject to the NPDES permit requirement: 

The discharge of manure, litter or process wastewater28 to waters of 
the United States from a CAFO as a result of the application of that 

                                                
24 40 C.F.R. § 122.23 (c); RCW 90.64.020 (emphasis added) (mirroring the language of the 
federal rule, except Ecology may also designate a CAFO “that is a significant contributor of 
pollution to the surface or ground waters of the state.”). 
25 RCW 90.64.005. 
26 33 U.S.C. § 1362(12) (2013). 
27 40 C.F.R. § 122.2 (2013). 
28 “Process wastewater means water directly or indirectly used in the operation of the CAFO for 
any or all of the following: spillage or overflow from animal or poultry watering systems; 
washing, cleaning or flushing pens, barns, manure pits, or other CAFO facilities; direct contact 
swimming, washing, cleaning, or flushing pens, barns, manure pits, or other CAFO facilities; 
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manure, litter or process wastewater by the CAFO to land areas 
under its control is a discharge from that CAFO subject to NPDES 
permit requirements, except where it is an agricultural storm water 
discharge as provided in 33 U.S.C. § 1362(14).29   

 
The CWA’s definition of the term “point source” specifically excludes “agricultural 

stormwater discharges and return flows from irrigated agriculture.”30 The agricultural stormwater 

discharge exemption has been defined by EPA as follows: “where the manure, litter or process 

wastewater 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, as specified in § 122.42(e)(1)(vi)-(ix) [which describes the requirements of a nutrient 

management plan (“NMP”)],31 a precipitation-related discharge of manure, litter or process 

wastewater from land areas under the control of the CAFO is an agricultural storm water 

discharge.”32  

Therefore, the agricultural stormwater exemption is actually quite narrow and does not 

swallow that portion of the law that defines CAFOs as point sources. The exemption does not 
                                                                                                                                                                            
direct contact swimming, washing, or spray cooling of animals; or dust control. Process 
wastewater also includes any water which comes into contact with any raw materials, products, or 
byproducts including manure, litter, feed, milk, eggs, or bedding.” 40 C.F.R. § 412.2(d). 
29 40 C.F.R. § 122.23(e).   
30 33 U.S.C. § 1362(14). 
31 Dairy CAFOs are required to develop and implement an NMP under both state and federal 
law. RCW 90.64 (WA State Dairy Nutrient Management Act); 40 C.F.R. §412.4(c)(1). The NMP 
is intended to address the production, collection, storage, transfer, treatment and use of nutrients 
with the desired end result of preventing contaminants from entering waters of the U.S. and the 
underlying aquifer. RCW 90.64.180; 40 C.F.R. §412.4(c)(2)-(5); 68 Fed. Reg. at 7213.  Eastern 
District of Washington Judge Rice has characterized NMPs as “[t]he recipe for the proper 
handling, storage, and agronomical application of manure . . . .”  CARE, et al. v. Cow Palace, 
LLC, et al., No. 2:13-CV-03016-TOR (Order Unsealing Records) (Jan. 14, 2015). 
32 40 C.F.R. § 122.23(e). 



 
 

                                                                                                                             10 

apply to all discharges from CAFOs that may be precipitation-induced. Rather, the exemption 

only arises when: (1) the discharge comes from land areas under the control of the CAFO;33 (2) 

the discharge is precipitation-related; and (3) the manure, litter or process wastewater has been 

applied in accordance with the facility’s site-specific nutrient management plan. All other 

discharges of manure, litter or process wastewater to waters of the United States from land areas 

under the control of the CAFO, including discharges that originate from manure storage lagoons 

or the over-application of manure, are unquestionably subject to the CAFO permit requirements.34 

The case law supports this interpretation.   

Swales, pipes, and ditches leading from a CAFOs’ manure-applied fields into waters of 

the U.S. are point sources subject to the NPDES permit requirement. In Concerned Area 

Residents for the Env’t, the Second Circuit held that liquid manure that collected in a swale after 

land application and naturally flowed through a pipe into a ditch on state park property and 

eventually a river was a point source discharge.35 The CAFO’s manure spreading vehicles were 

also point sources because the vehicles discharged on fields “from which the manure directly 

flows into navigable waters.”36 Though the CAFO attempted to invoke the agricultural 

stormwater exemption and argued that the manure had “simply and quite naturally” flowed to the 

low part of the field and eventually into the river “in too diffuse a manner to create a point source 

                                                
33 The CAFO “land application area means land under the control of an AFO owner or operator, 
whether it is owned, rented, or leased, to which manure, litter, or process wastewater from the 
production area is or may be applied.” 40 C.F.R. § 412.2(e). 
34 40 C.F.R. § 122.23(e). 
35 34 F.3d at 118 (emphasis added). 
36 Id. at 119. 
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discharge,” the Court did not agree.37 The farm also argued that it was not a CAFO because it 

grew crops on a portion of the farm, but the Court found this irrelevant for purposes of CWA 

liability.38 Rather, the Second Circuit held that even though the manure was applied onto crop 

fields outside of the area in which the cows were confined, the “[CAFO] operation in and of itself 

is a point source within the Clean Water Act and not subject to any agricultural exemption 

thereto.”39 Dicta within Concerned Area Residents for the Env’t notes that “all discharges 

eventually mix with precipitation run-off in ditches or streams or navigable waters” and that mix 

cannot be decisive as to whether or not the discharge is exempt agricultural stormwater.40 The 

exempt stormwater must be the result of rain, not just occur while it was raining.41  

The Ninth Circuit held that fields where the manure is stored and the ditches related to that 

storage are point sources.42 In Bosma, there was significant evidence demonstrating the poor 

operation and management of Bosma’s dairies and the CAFO had a long history of CWA 

violations with respect to discharging pollutants from its CAFO operations into waters of the 

United States.43 The Ninth Circuit affirmed that the facility is a CAFO and that Bosma did not 

provide any evidence that it met any “agricultural point source exceptions.”44 Specifically, 

“[d]efining a CAFO to include any manure spreading vehicles, as well as manure storing fields, 
                                                
37 Id. at 118. 
38 Id. at 118, 123. 
39 Id. at 123. 
40 Id. at 120-21. 
41 Id. at 121. 
42 Comm’y Ass’n for Restoration of the Environment v. Henry Bosma Dairy, 305 F.3d 943, 955 
(9th Cir. 2002).   
43 Id. at 954-55. 
44 Id. at 955-56.   
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and ditches used to store or transfer the waste serves the purpose of the CWA to control the 

disposal of pollutants in order to restore and maintain the waters of the United States.”45  

The Ninth Circuit has previously recognized the difference between a discharge from a 

point source and runoff from a nonpoint source46 (such as agricultural stormwater) that supports 

the conclusion that the agricultural stormwater exemption is to be very narrowly applied in the 

CAFO context: 

Nonpoint source pollution is not specifically defined in the Act, 
but is pollution that does not result from the ‘discharge’ or 
‘addition’ of pollutants from a point source. Examples of nonpoint 
source pollution include runoff from irrigated agriculture and 
silvicultural activities.47 
 

The reason for this distinction is that “Congress had classified nonpoint source pollution as runoff 

caused primarily by rainfall around activities that employ or create pollutants. Such runoff could 

not be traced to any identifiable point source.”48 You clearly do not have this problem when the 

pollution is coming from a CAFO, a known point source. 

             The Eastern District of Washington has provided additional guidance as to when 

discharges from CAFOs are considered point sources versus agricultural stormwater.49 The Court 

noted that “Congress and the EPA were concerned with the amount of animal wastes generated by 

                                                
45 Id. at 955. 
46 “Nonpoint source pollution is not specifically defined in the Act, but is pollution that does not 
result from the ‘discharge’ or ‘addition’ of pollutants from a point source.”  Or. Natural Res. 
Council v. U.S. Forest Serv., 834 F.2d 842, 849 n.9 (9th Cir. 1987). 
47 Oregon Natural Resources Council v. Forest Service, 834 F.2d 842, 849 (9th Cir. 1987).   
48 Trustees for Alaska v. EPA, 749 F.2d 549, 558 (9th Cir. 1984).   
49 Comm’y Ass’n for Restoration of the Env’t. v. Sid Koopman Dairy, 54 F.Supp.2d 976, 981 
(E.D. Wa. 1999). 
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a CAFO and the threat those wastes pose to the waters of the United States.” The court concluded 

that: 

The agricultural stormwater discharge and return flows from 
irrigated agriculture exception in 33 U.S.C, § 1362(14) does not 
act to relieve CAFO farmers from responsibility for over 
applications and misapplications of CAFO animal wastes to fields 
in amounts or locations which will then discharge into the waters 
of the United States. The instruments or machinery used to apply 
those animal wastes will be considered “point sources” under the 
CWA. For example, trucks filled with animal wastes at the animal 
confinement area which apply those animal wastes to crop 
production fields in mounds close to the “waters of the United 
States” would be considered “point sources” and discharges to the 
waters of the United States from those mounds due to that 
misapplication would be discharge violations subject to the CWA. 
Enforcement of the CWA does not stop at the edge of the animal 
confinement area.50 
 

The court held that “Defendant CAFOs include not only the ground where the animals are 

confined but also the lagoons and systems used to transfer the animal wastes to the lagoons as 

well as equipment which distributes and/or applies the animal wastes produced at the confinement 

area to fields outside the animal confinement area.”51  

            There has been more recent case law outside of the Ninth Circuit interpreting the scope of 

the CWA’s agricultural stormwater exemption in an illegal fashion. In 2013, the United States 

District Court for the Northern District of West Virginia found that precipitation-related runoff 

from the grassy and weedy areas between poultry houses was an agricultural stormwater 

                                                
50 Id. at 981. 
51 Id. 
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discharge and exempt from the NPDES permit requirement.52 While the EPA argued that the 

agricultural stormwater exemption could only be applied in the context of runoff from land 

application areas, the Court found that the lack of congressional or regulatory definition and case 

law on the exemption rendered it without concrete parameters.53 “Common sense and plain 

English lead to the inescapable conclusion that [the plaintiff’s] poultry operation is ‘agricultural’ 

in nature and that the precipitation-caused runoff from her farmyard is ‘stormwater.’”54 The 

“farmyard” at issue was the “areas of grass and weeds between the poultry houses.”55 Plaintiff 

Alt’s farmyard contained particles of manure and litter from her nearby poultry confinement 

areas.56 The ventilation fans of the confinement houses had blown manure, litter, dander, and 

feathers out onto the farmyard.57 Due to rainfall, those materials had entered into a nearby water 

of the United States.58 The Court found that the farmyard was a part of the CAFO’s production 

facility, not its production area.59  

            The EPA argued that the agricultural stormwater exemption was inapplicable to 

discharges from the production area and only applied to discharges from land application areas.60 

The Court did not address that argument because it found that Alt’s farmyard was not a part of the 
                                                
52 Alt v. EPA, 979 F.Supp.2d 701, 715 (N.D.W.Va. 2013). 
53 See id. at 710.  Apparently the court neglected to read the case that serves as precedent in 
Washington state, Comm’y Ass’n for Restoration of the Env’t. v. Sid Koopman Dairy, 54 
F.Supp.2d 976, 981 (E.D. Wa. 1999), and clearly contradicts the Alt court’s reasoning. 
54 Id. at 711. 
55 Id. at 713. 
56 Id. at 704. 
57 Id. 
58 Id. 
59 Id. at 713. 
60 Id. 
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production area.61 Even though the pollutants in the farmyard came from the production area, 

under Waterkeeper, “even when those discharges came from what would otherwise be point 

sources” the agricultural stormwater discharge is exempt from regulation.62 The Court held that 

the agricultural stormwater exemption applied to the farmyard. Id. The EPA appealed the district 

court’s decision to the Fourth Circuit Court of Appeals, but recently decided not to pursue the 

appeal. 

 It is important to recognize the limits and flaws of the Alt decision and its limited 

applicability in the Ninth Circuit. Guidance letters from the EPA leading into the Alt litigation 

suggested that it is the EPA’s intent that “litter released through confinement house ventilation 

fans” be regulated by a NPDES permit.63 When the 5th Circuit addressed the stormwater exemption 

in National Pork Producers (discussed below), it wasn’t concerned with the exemption in the 

context of the production area, but rather only the land application area, where precipitation will 

undoubtedly fall and cause nutrient runoff into waters of the U.S. 64  The EPA is correct to argue 

that the exemption does not apply to the production area, as the Alt court alludes when it says, “it 

is for this reason that Lois Alt and thousands of farmers like her not only keep their animals under 

roof, but also maintain covered structures for manure storage, composting, and similar 

                                                
61 Id. 
62 Id. at 714 (quoting Waterkeeper v. EPA, 399 F.3d at 507). 
63 In National Pork Producers Council, et al. v. EPA, the 5th Circuit found that these letters did 
not constitute a final agency action and that the Court did not have jurisdiction to consider the 
letters. 635 F.3d 738, 755-56 (5th Cir. 2011).  
64 Id. at 710. 
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activities.”65 The farmyard, as a part of the production facility, is just as likely to contain pollutants 

as the production area and should be covered by a permit. The very definition of facility, which the 

Alt court applied, includes “(land appurtenances thereto) that [are] subject to regulation under the 

NPDES program.”66 Even though the farmyard may not be a part of the production area, the court 

recognized that it is a part of the CAFO facility.67  

 In Alt, there was no question that the farmyard was under the control of the owner/operator 

and simply by being a part of the CAFO facility confirms that this was a discharge from a point 

source. Furthermore, the Alt court misinterprets the plain language of the CWA. In giving the term 

“agricultural stormwater” its ordinary meaning, the court completely ignores the fact that CAFOs 

are designated as point sources. This violates the textual integrity principle of statutory 

construction that requires a court not to interpret a statute in a way that renders another part 

superfluous.68  While “agricultural stormwater discharges” may be exempt, discharges from 

CAFOs are not. Therefore, since the discharge came from a CAFO facility, as that term is defined 

under common sense and federal law, it should be considered a discharge from a point source. 

The practical ramifications of the court’s decision in Alt is that it is perfectly legal if an 

owner/operator of a point source facility dumps its pollutants, or allows its pollutants to get onto, 

adjoining land and the pollutants are washed by precipitation into waters of the United States. 
                                                
65 Id. at 714. 
66 40 C.F.R. § 122.2 (2014) (emphasis added). 
67 979 F.Supp.2d at 713 (finding that the term “facility” “thus includes any CAFO and the 
land appurtenant thereto – which includes the ‘farmyard.’”). 
68 “The Court will avoid an interpretation of a statute that ‘renders some words altogether 
redundant.’” U.S. v. Alaska, 521 U.S. 1, 59 (1997) (quoting Gustafson v. Alloyd Co., 513 
U.S. 561, 574 (1995)). 
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Such a notion is preposterous and clearly not permitted under state law which requires a permit 

not only for actual point source discharges, but also for dairy CAFOs that are “otherwise 

significant contributors of pollution.”69 The Alt decision is a West Virginia district court decision 

that is of limited persuasive authority in the Ninth Circuit as it contradicts existing precedent. 

Therefore, the Alt decision does not support the theory that Washington CAFOs are somehow 

exempt from the NPDES permit requirement. Significantly, there is no “agricultural stormwater” 

exemption under Washington state law70 and thus Alt similarly cannot be used to excuse 

Ecology’s failure to require state discharge permit for all discharging CAFOs in the state. 

C.  The 2003 EPA Final CAFO Rule and the Waterkeeper Decision 

              In 2001, as the federal agency charged with implementing the CWA, the EPA proposed 

to revise its existing 1976 rule regulating discharges from CAFOs,71 updating the NPDES 

requirements and addressing the environmental concerns of nutrient pollution damaging the 

nation’s navigable waters.72 The rule stemmed from recognition of “both ecological and human 

health effects” and the needed improvement of environmental protection due to discharges from 

CAFOs.73 The EPA acknowledged that “manure in stockpiles, lagoons, or excessive land 

                                                
69 RCW 90.64.005. 
70 WAC 173-220-030(18) (exempting “return flows from irrigated agriculture” from the definition 
of “point source,” but not agricultural stormwater); see also WAC 173-226-050(3)(a) (“General 
permits may be written to cover . . . storm water sources.”). 
71 The 1976 regulations required all Large CAFOs to have NPDES permits and required Medium 
CAFOs to have a permit if they emitted certain discharges. Nat’l Pork Producers Council, 635 
F.3d at 743. 
72 66 Fed. Reg. 2960 (proposed Jan.12, 2001) (to be codified at 40 C.F.R. pts. 122, 412). 
73 Id. at 2960. 



 
 

                                                                                                                             18 

application can reach waterways through runoff, erosion, spills, or via groundwater.”74 “This 

pollution can kill fish and shellfish, cause excess algae growth . . . and contaminate drinking 

water.”75  

In 2003, the EPA published its Final Rule designed to regulate point source discharges to 

navigable waters from CAFOs.76 The 2003 Final Rule (“’03 Rule”) required that all Medium and 

Large CAFOs77 apply for an individual NPDES permit or submit a notice of intent for coverage 

under a general permit.78 Large CAFOs, however, could escape the NPDES permit requirement if 

they could show they had “no potential to discharge.”79 While the ’03 Rule required all permitted 

CAFOs to have nutrient management plans (“NMPs”) and that they be included as conditions in 

the permit, the NMPs were not subject to review by any NPDES permitting authority and thus 

were not publicly available.80 Under the ’03 Rule, as proposed by the EPA, a CAFO could receive 

its discharge permit without any oversight of its actual nutrient management practices or whether 

those practices were done in compliance with its NMP.81  

Land application discharges that were subject to the permit requirement in the ’03 Rule 

included any discharges to waters of the United States caused by the application and/or 
                                                
74 Id. 
75 Id. 
76 National Pollutant Discharge Elimination System Permit Regulation and Effluent Limitation 
Guidelines and Standards for Concentrated Animal Feeding Operations (CAFOs), 68 Fed. Reg. 
7176 (Feb. 12, 2003) (codified at 40 C.F.R. pts. 9, 122, 123, 412). 
77 An AFO is designated as a Medium or Large CAFO based upon the number of animals 
confined at the facility. 40 C.F.R. §122.23(4) (2013); 40 C.F.R. §122.23(6) (2013).   
78 68 Fed. Reg. at 7267. 
79 Id. 
80 See infra note 31. 
81 Id. 
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management of manure, litter, and process wastewater that had been applied to the land under the 

CAFO’s control.82 Agricultural stormwater discharges were not subject to the permit requirement 

as they were explicitly exempt from the congressional definition of point source.83 In the ’03 

Rule, the EPA defined “agricultural stormwater” as any “precipitation-related discharge of 

manure, litter, or process wastewater from land areas under the control of a CAFO” if the 

“manure, litter or process wastewater has been applied in accordance with site specific nutrient 

management practices that ensure appropriate agricultural utilization.”84  

Finally, the ’03 Rule established technology-based effluent limitation guidelines (“ELGs”) 

for Large CAFOs.85 The CWA contemplates the use of these technology-based effluent 

limitations.86 CAFOs comply with the ELGs through the use of five best management practices 

(“BMPs”) for the land application of manure, litter, or process wastewater.87 The most significant 

BMP is the Nutrient Management Plan, which implements the other four BMPs.88 Specifically as 

part of the NMP, the CAFO must generate a “field-specific assessment of the potential for 

nitrogen and phosphorus transport from the field . . . that addresses the form, source, amount, 

timing, and method of application.89 The goal of the assessment is to identify nutrient application 

                                                
82 Id. 
83 33 U.S.C. § 1362(14). 
84 40 C.F.R. § 122.23(e). 
85 68 Fed. Reg. at 7179; 68 Fed. Reg. at 7182. 
86 See 33 U.S.C. §§1311(b)(2)(A); 1314(b)(2)(A); 1314(b)(1)(A) (2013). 
87 Large CAFOs could also create their own site-specific standards and technology-based best 
management practices as long as the aggregate amount of permitted discharge remained the same 
or decreased. 40 C.F.R. §412.31(a)(2) (2003); 40 C.F.R. § 412.4(2004). 
88 See id. at § 412.4(c)(1). 
89 Id. 
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levels that “achieve realistic production goals while minimizing nitrogen and phosphorus 

movement to surface waters.”90 While the Director of the EPA sets technical standards for the rate 

of application of manure, litter, and process wastewater, those technical standards rely on the 

CAFO’s field-specific assessment.91  

Under the ’03 Rule, CAFOs are responsible for the application of nutrients to all land 

under their “ownership or operational control” and must comply with any technical standards 

established by the EPA.92 Technical standards must include assessing the potential for nitrogen 

and phosphorus to move to surface waters and consider “appropriate flexibilities” for CAFOs to 

implement their NMPs.93 For permitted CAFOs, manure must be analyzed annually for its 

nitrogen and phosphorus content and soil tested for its phosphorus content every five years.94 A 

CAFO’s land application equipment must also be periodically inspected.95 Finally, a CAFO 

cannot apply manure, litter, or process wastewater within 100 feet of down gradient surface water 

or conduits of surface water unless there is a 35-foot wide vegetated buffer or other conservation 

practice in place that yields “pollutant reductions equivalent or better” than that of the 100-foot 

setback.96  

                                                
90 Id. 
91 Id. at § 412.4(c)(2). 
92 Id. 
93 Id. at § 412.4(c)(2)(ii). 
94 Id. at § 412.4(c)(3). 
95 Id. at § 412.4(c)(4). 
96 Id. at § 412.4(c)(5).   
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After the publication of the ’03 Rule, environmental organizations and the agricultural 

industry sued the EPA, challenging the validity of the Rule.97 In Waterkeeper, the U.S. Court of 

Appeals for the Second Circuit found that the EPA could not require all CAFOs with the mere 

“potential to discharge” to apply for a permit. In essence, the court held that the EPA could not 

impose upon CAFOs the burden to show they have no “potential to discharge.”98 Since the CWA 

only regulates the actual point source discharge of pollutants, the EPA cannot regulate a potential 

discharge of pollutants.99  

In addition, the Court found that a NPDES permitting authority cannot issue a permit 

without first reviewing and approving the CAFO’s NMP.100 The lack of NMP review allowed the 

possibility “‘from misunderstanding or misrepresenting’ [the CAFO’s] specific situation and 

adopting improper or inappropriate nutrient management plans.”101 Since the ’03 Rule established 

non-numeric effluent limitations requirements in the form of technology-based BMPs, the Court 

found that the terms of the NMP constituted effluent limitations in and of themselves and thus, 

under the CWA, needed to be included in the CAFOs’ NPDES permits.102  

The Court also held that “any discharge from a land area under the control of a CAFO is a 

point source discharge subject to regulation because it is a discharge from a CAFO.”103 The 

                                                
97 Waterkeeper Alliance Inc. v. EPA, 399 F.3d 486, 494-95 (2d. Cir. 2005). 
98 Id. at 505-06. 
99 See id. at 504. 
100 Id. at 499. 
101 Id. at 500 (quoting Environmental Defense Center, Inc. v. EPA, 344 F.3d 832, 855 (9th Cir. 
2003). 
102 Id. at 502. 
103 Id. at 510-11. 
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environmental plaintiffs in Waterkeeper argued that because the CWA requires all point source 

discharges to be regulated and since CAFOs are identified as point sources under the plain 

language of the CWA, the EPA cannot exempt any form of discharge from a CAFO.104 The Court 

disagreed, finding the Act’s definition of point source ambiguous because it included CAFOs as 

point sources while at the same time excluding agricultural stormwater as a point source.105 In the 

1994 decision of Concerned Area Residents for Environment v. Southview Farm (discussed 

above), the Second Circuit held that the issue of whether the agricultural stormwater exemption 

applies does not depend on whether or not the discharge occurred while it was raining, but 

whether the discharge would not have occurred had it not rained.106  

In Waterkeeper, the Court confirmed its analysis from Southview Farm and found the 

EPA’s interpretation of the agricultural storm water discharge exemption (“precipitation-related 

discharge of manure, litter, or process wastewater from land areas under the control of a CAFO” 

if the “manure, litter or process wastewater has been applied in accordance with site specific 

nutrient management practices that ensure appropriate agricultural utilization”) permissible and 

within Congress’ intent under the Clean Water Act.107 The Court remanded the rule back to the 

EPA for further clarification consistent with the opinion.108  

D. The 2008 Final Rule and the National Pork Producers Council Decision 

                                                
104 Id. at 507. 
105 Id. 
106 34 F.3d 114, 121 (2d. Cir. 1994). 
107 399 F.3d at 508. 
108 Id. at 524. 
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           In 2008, the EPA revised the CAFO Rule in light of the Waterkeeper decision and 

published a new Final Rule for NPDES permitting of CAFOs (the ’08 Rule).109  Industry 

organizations filed petitions for review of the ’08 Rule and environmentalists intervened to defend 

the rule in support of the EPA. The Fifth Circuit Court of Appeals issued its final decision in 

2011.110  

            The ’08 Rule drafted by the EPA clarified the “duty to apply” requirement by directing 

CAFOs to apply for a NPDES permit only if the CAFO “discharges or proposes to discharge.”111 

The ’08 Rule eliminated the “potential to discharge” language that the Second Circuit held 

violated the CWA in Waterkeeper.  The existence of a “proposed discharge” is determined by an 

objective assessment of the design, construction, operation, and maintenance of the CAFO.112 In 

addition to the integrity of the CAFO operation, the assessment also considers local 

environmental conditions such as hydrology, topology, and the nearby man-made aspects of the 

CAFO.113 

            Under the ’08 Rule, if the permitting agency concludes that a discharge is not possible or 

that the CAFO does not propose to discharge into waters of the United States (taking into account 
                                                
109 See Revised National Pollutant Discharge Elimination System Permit Regulation and Effluent 
Limitations Guidelines for Concentrated Animal Feeding Operations in Response to the 
Waterkeeper Decision, 73 Fed. Reg. 70418, 70418 (Nov. 20, 2008) (codified at 40 C.F.R. pts. 9, 
122, 412). 
110 Nat’l Pork Producers Council v. EPA, 635 F.3d 738, 741 (5th Cir. 2011). 
111 73 Fed. Reg. at 70423. 
112 Id. 
113 “Such an objective assessment would take into account not only the characteristics of the 
manmade aspects of the CAFO itself, but climatic, hydrological, topographical, and other 
characteristics beyond the operator’s control that impact whether the CAFO will discharge, given 
the design, construction, operation and maintenance of the CAFO.” 73 Fed. Reg. at 70424. 
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the factors set forth above), the CAFO does not have to apply for a permit, but it can voluntarily 

do so.114 If the CAFO does not voluntarily apply and discharges without permit coverage, the ’08 

Rule provides that the CAFO is liable for discharging without a permit in violation of the 

CWA.115  

           The United States Court of Appeals for the Fifth Circuit found that requiring permits for 

merely a proposed discharge is not within the EPA’s authority.116 Looking to the dictionary, the 

Court found “propose” to encompass the concept of intent, while the EPA’s definition in the Rule 

has nothing to do with the mindset of the CAFO and everything to do with the design, structure, 

and environmental setting of the CAFO.117 In 2009, the Eighth Circuit held that “[b]efore any 

discharge, there is no point source.”118 Because only “actual discharges” can be regulated under 

the NPDES, the Fifth Circuit held that the “propose to discharge” permit requirement of the ’08 

Rule is beyond the CWA’s delegation of authority to the EPA and therefore invalid.119  

           The Court confirmed “a discharging CAFO has a duty to apply for a permit,” holding “that 

the EPA cannot impose a duty to apply for a permit on a CAFO that ‘proposes to discharge’ or 

any CAFO before there is an actual discharge. However it is within the EPA’s province, as 

contemplated by the CWA, to impose a duty to apply on CAFOs that are discharging.”120 The 

                                                
114 73 Fed. Reg. at 70426.   
115 Id. 
116 635 F.3d at 751. 
117 Id. at 750. 
118 Service Oil, Inc. v. United States Environmental Protection Agency, 590 F.3d 545, 550 (8th 
Cir. 2009). 
119 635 F.3d at 750-51. 
120 Id. at 751. 
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Court found that the EPA could not impose liability for the failure to obtain a permit in and of 

itself, although the CAFO will always be potentially liable for any actual discharges in violation 

of the CWA.121 Although claims were brought in National Pork contesting the inclusion of the 

NMP terms in the permit, those claims were time barred and the Court found it was without 

jurisdiction to address those arguments.122 Therefore, the portion of the rule that required NMPs 

to be included as effluent limitations in the CAFO NPDES permit (in accordance with the Second 

Circuit Waterkeeper decision) was upheld as compliant with the CWA. 

D. The Existing Federal CAFO Rule  

            In 2012, following the Fifth Circuit’s decision in National Pork Producers Council, the 

EPA published a Final Rule on the NPDES requirements for CAFOs (’12 Rule), the rule which 

remains in effect today.123  Under the existing rule, a “CAFO must not discharge unless the 

discharge is authorized by an NPDES permit.”124 The regulation clearly states that all Medium 

and Large CAFOs must have a permit before actively discharging and cannot discharge without a 

permit.125 Therefore, heeding the direction of the Second and Fifth Circuit Courts of Appeals, the 

EPA requires CAFOs that are actually discharging to be covered by an NPDES Permit. There is 

no requirement for CAFOs who have the potential to discharge or that propose to discharge be 

covered by an NPDES permit if they are not actively discharging into navigable waters. The ’12 
                                                
121 Id. at 753. 
122 Id. at 754. 
123 National Pollutant Discharge Elimination System Permit Regulation for Concentrated Animal 
Feeding Operations: Removal of Vacated Elements in Response to 2011 Court Decision, 77 Fed. 
Reg. 44494, 44494 (July 30, 2012) (codified at 40 C.F.R. pt. 122). 
124 See 40 C.F.R. § 122.23(d)(1) (2013). 
125 Id. at § 122.23(d)(1); § 122.23(h)(1). 
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Rule maintains the original requirement that all CAFOs subject to the NPDES permit requirement 

for the land application of manure, litter or process wastewater must do so in accordance with the 

terms of an approved Nutrient Management Plan.126 In addition, permitted CAFOs127 must 

implement a panoply of Best Management Practices.128  

E. Ecology’s Authority to Issue the CAFO General Permit & Prevent the Discharges of 
Pollutants to Surface and Ground Waters in Washington 

 
           Washington has a long legal history of prohibiting the discharge of pollutants into waters 

of the state. The public’s interest in clean water is explicitly clear.  “[A]ll waters within the state 

belong to the public . . . .”129  The state’s water code, RCW 90.03, declares that: 

It is the policy of the state to promote the use of the public waters 
in a fashion which provides for obtaining maximum net benefits 
arising from both diversionary uses of the state's public waters and 
the retention of waters within streams and lakes in sufficient 
quantity and quality to protect instream and natural values and 
rights.130 

 
The state’s Water Pollution Control Act, RCW 90.48 declares the following public policy: 

It is declared to be the public policy of the state of Washington to 
maintain the highest possible standards to insure the purity of all 
waters of the state consistent with public health and public 
enjoyment thereof, the propagation and protection of wild life, 
birds, game, fish and other aquatic life, and the industrial 
development of the state, and to that end require the use of all 
known available and reasonable methods by industries and others 

                                                
126 40 C.F.R. § 412.4(c)(1).   
127 This section applies to CAFOs with Dairy and Beef Cattle other than Veal Calves, Swine, 
Poultry, and Veal Calves), but not horse, sheep or duck CAFOs. 40 C.F.R. Subpart A, B. 
128 Best Management Practices (“BMPs”) have not changed since the ’03 Rule. See 40 C.F.R. § 
412(c)(2)-(5) (2003); 40 C.F.R. § 412(c)(2)-(5) (2012).  
129 RCW 90.03.010. 
130 RCW 90.03.005. 
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to prevent and control the pollution of the waters of the state of 
Washington. Consistent with this policy, the state of Washington 
will exercise its powers, as fully and as effectively as possible, to 
retain and secure high quality for all waters of the state. The state 
of Washington in recognition of the federal government's interest 
in the quality of the navigable waters of the United States, of 
which certain portions thereof are within the jurisdictional limits of 
this state, proclaims a public policy of working cooperatively with 
the federal government in a joint effort to extinguish the sources of 
water quality degradation, while at the same time preserving and 
vigorously exercising state powers to insure that present and future 
standards of water quality within the state shall be determined by 
the citizenry, through and by the efforts of state government, of the 
state of Washington.131 

 
In 1984, the Washington Supreme Court recognized that “[t]he provisions of [RCW 90.48] have 

for many years required permits for the discharge of pollutants into waters of the state.”132  The 

Water Resources Act of 1971 declares: 

(3) The quality of the natural environment shall be protected and, 
where possible, enhanced as follows: (a) Perennial rivers and 
streams of the state shall be retained with base flows necessary to 
provide for preservation of wildlife, fish, scenic, aesthetic and 
other environmental values, and navigational values. Lakes and 
ponds shall be retained substantially in their natural condition. 
Withdrawals of water which would conflict therewith shall be 
authorized only in those situations where it is clear that overriding 
considerations of the public interest will be served. (b) Waters of 
the state shall be of high quality. Regardless of the quality of the 
waters of the state, all wastes and other materials and substances 
proposed for entry into said waters shall be provided with all 
known, available, and reasonable methods of treatment prior to 
entry. Notwithstanding that standards of quality established for the 
waters of the state would not be violated, wastes and other 
materials and substances shall not be allowed to enter such waters 
which will reduce the existing quality thereof, except in those 

                                                
131 RCW 90.48.010. 
132 Miotke v. City of Spokane, 101 Wn.2d 307, 321, 678 P.2d 803 (1984). 
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situations where it is clear that overriding considerations of the 
public interest will be served.133 

 
Specifically in regards to groundwater, 
 

The legislature hereby declares that the protection of groundwater 
aquifers which are the sole drinking water source for a given 
jurisdiction shall be of the uppermost priority of the state 
department of ecology, department of social and health services, 
and all local government agencies with jurisdiction over such 
areas.  In administration of programs related to the disposal of 
wastes and other practices which may impact water quality, the 
department of ecology, department of social and health services, 
and such affected local agencies shall explore all possible 
measures for the protection of the aquifer, including any 
appropriate incentives, penalties, or other measures designed to 
bring about practices which provide for the least impact on the 
quality of the groundwater.134 

 
Ecology is obligated to “maintain the highest quality of the state’s ground waters and protect 

existing and future beneficial uses of the ground water through the reduction or elimination of the 

discharge of contaminants to the state’s ground waters.”135  

EPA delegated the NPDES permit program to Washington in 1973.136 “Once authority is 

transferred, then state officials—not the federal EPA—have the primary responsibility for 

reviewing and approving NPDES discharge permits, albeit with continuing EPA oversight.”137 

                                                
133 RCW 90.54.020(3). 
134 RCW 90.54.140 (emphasis added). 
135 WAC 172-200-010(4). 
136 39 Fed. Reg. 26,061 (July 16, 1974). 
137 Nat'l Ass'n of Home Builders v. Defenders of Wildlife, 551 U.S. 644, 650 (2007). 
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The state must advise the EPA of each permit it proposes to issue, and the EPA may object to any 

permit.138  

If the state does not adequately address EPA's concerns, authority over the permit reverts 

to the EPA.139 Under Washington law 

The department of ecology is hereby designated as the state water 
pollution control agency for all purposes of the federal clean water 
act as it exists on February 4, 1987, and is hereby authorized to 
participate fully in the programs of the act as well as to take all 
action necessary to secure to the state the benefits and to meet the 
requirements of that act . . . . The department of ecology may 
delegate its authority under this chapter, including its national 
pollutant discharge elimination permit system authority and duties 
regarding animal feeding operations and concentrated animal 
feeding operations, to the department of agriculture through a 
memorandum of understanding. Until any such delegation receives 
federal approval, the department of agriculture's adoption or 
issuance of animal feeding operation and concentrated animal 
feeding operation rules, permits, programs, and directives 
pertaining to water quality shall be accomplished after reaching 
agreement with the director of the department of ecology. 
Adoption or issuance and implementation shall be accomplished so 
that compliance with such animal feeding operation and 
concentrated animal feeding operation rules, permits, programs, 
and directives will achieve compliance with all federal and state 
water pollution control laws.140 
 

Washington has other laws on the books specifically prohibiting the discharge of human and 

animal waste into waters of the state due to the deleterious public health effects of such waste. For 

example, with respect to cities and their drinking water: 

Any city not located on tidewater, having a population of one 
                                                
138 33 U.S.C. §§ 1342(d)(1), (2). 
139 Id. § 1342(d)(4); Hawaii Wildlife Fund v. Cty. of Maui, ___ F. Supp.2d ___ (May 30, 2014).   
140 RCW 90.48.260(1) (emphasis added).   
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hundred thousand or more, is hereby prohibited from discharging, 
draining or depositing, or causing to be discharged, drained or 
deposited, any . . . feculent matter . . . refuse, filth, or any animal, 
mineral, or vegetable matter or substance, offensive, injurious or 
dangerous to health, into any springs, streams, rivers, lakes, 
tributaries thereof, wells, or into any subterranean or other waters 
used or intended to be used for human or animal consumption or 
for domestic purposes.141 

 
Notably, "[h]ighly concentrated manure, such as swine waste slurries, exhibit a [biological 

oxygen demand] of 20,000 to 30,000 mg per liter, which is about 75 times more concentrated than 

raw human sewage and more than 500 times more concentrated than the treated effluent from the 

average municipal wastewater treatment facility."142 Indeed,  

Large farms can produce more waste than some U.S. cities— a 
feeding operation with 800,000 pigs could produce over 1.6 
million tons of waste a year. That amount is one and a half times 
more than the annual sanitary waste produced by the city of 
Philadelphia, Pennsylvania. Annually, it is estimated that livestock 
animals in the U.S. produce each year somewhere between 3 and 
20 times more manure than people in the U.S. produce, or as much 
as 1.2 to 1.37 billion tons of waste. Though sewage treatment 
plants are required for human waste, no such treatment facility 
exists for livestock waste.143  

 
Furthermore, the Washington legislature has explicitly directed the Washington State 

Board of Health to regulate the storage of animal waste to protect human health: 

In order to protect public health, the state board of health shall: 
Adopt rules and standards for prevention, control, and abatement 

                                                
141 RCW 35.88.080. 
142 Pew Commission, Putting Meat on the Table: Industrial Farm Animal Production in America, 
available at http://www.ncifap.org/_images/PCIFAPFin.pdf (last visited November 17, 2014). 
143 Hribar, Understanding Concentrated Animal Feeding Operations and Their Impact on 
Communities, available at http://www.cdc.gov/nceh/ehs/docs/understanding_cafos_nalboh.pdf 
(last visited November 17, 2014). 
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of health hazards and nuisances related to the disposal of human 
and animal excreta and animal remains.144  

 
The Board’s statutory obligation to protect public health from pollutants caused by the keeping of 

animals is an affirmative delegation of state police power to the Board to protect public health. 

The legislature has directed all local boards of health and health officers, among other state and 

local officials, to enforce the regulations promulgated by the Board of Health to carry out this 

duty.145 There are numerous other county ordinances regulating the keeping of both animal and 

human wastes.146  While there are clearly statutory obligations to protect human health and the 

environment from water pollution caused by CAFO manure, only Ecology has the authority and 

obligation to ensure that such pollution is not discharged into waters of the state, absent a permit. 

             Under Washington’s permit program for discharges to the surface waters of the state:  

“[n]o pollutants shall be discharged to any surface water of the state from a point source, except 

as authorized by an individual permit . . . or . . . by a general permit.147 Anyone “presently 

discharging pollutants to surface waters of the state must file [a permit application].”148 Anyone 

that proposes to start discharging pollutants to surface waters has to file a permit application 

within 180 days of the discharge commencement or with enough time to allow Ecology to ensure 

                                                
144 RCW § 43.20.050(2)(c) (2013). 
145 RCW 43.20.050(5). 
146 See, e.g., KCBOH Ordinance 2010-1 §305(1) (Kitsap County); SCC 14.34.100(2)(f), SCC 
14.24.120(1),  SCC 14.04.020 (Skagit County); WCC 16.28, WCC 2.34 (Whatcom County).  
147 WAC 173-220-020; WAC 173-226-240(2) (stating that Ecology “may require any discharger 
to apply for and obtain an individual permit, or to apply for and obtain coverage under another 
more specific general permit.”). 
148 WAC 173-220-040(1). 
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compliance.149 “No discharge of pollutants into the surface waters of the state is authorized until 

such time as a permit has been issued.”150  

The definition of “surface waters of the state” is the same as the EPA’s definition for 

purposes of the NPDES permit program, and “includes lakes, rivers, ponds, streams, inland 

waters, wetlands, ocean, bays, estuaries, sounds, and inlets.”151 A CAFO is considered a point 

source under the state NPDES regulations.152 “Discharge of pollutants” is defined as “any 

addition of any pollutant or combination of pollutants to surface waters of the state from any point 

source [or] any addition of [pollutants] to the waters of the contiguous zone or the ocean from any 

point source.”153 Ecology defers to the EPA’s definition of a CAFO, stating that a CAFO is “an 

animal feeding operation that meets the criteria in Appendix B of 40 C.F.R. 122 as presently 

enacted and any subsequent modifications thereto.”154 Under the Dairy Nutrient Management Act, 

the Ecology Director “may designate any dairy animal feeding operation as a concentrated dairy 

animal feeding operation upon determining that it is a significant contributor of pollution to the 

surface or ground waters of the state,” considering the same factors set forth under federal law.155  

                                                
149 WAC 173-220-040(2). 
150 WAC 173-220-040(7). 
151 WAC 173-220-030(21). 
152 WAC 173-220-030(18). 
153 WAC 173-220-030(5). 
154 Appendix B of 40 C.F.R. 122 is currently reserved by the EPA and has been since 2002. 
Appendix B refers to 40 C.F.R. §122.23, which states that the Director of the EPA can designate 
any animal feeding operation as a CAFO if he/she determines it to be a significant polluter, 
taking into account the size and location of the CAFO, the slope, vegetation, or rainfall in the 
area, and other relevant factors. 40 C.F.R. §122.23(c) (2002); WAC 173-224-030.  
155 RCW 90.64.020(1). 
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State law also requires CAFOs to be covered by the state Waste Discharge General Permit 

Program, which requires that any point source that discharges into waters of the state be covered 

under this general permit or an individual permit.156 This general permit program is “designed to 

satisfy the requirements for discharge permits under [402(b)] of the [CWA].”157 Section 402(b) of 

the CWA authorizes the states to oversee the NPDES permitting program.158 Under the state 

Waste Discharge General Permit Program, “waters of the state” includes groundwater.159  

             In addition to, or in lieu of, coverage under the CAFO General NPDES/State Discharge 

Permit, CAFOs that are directly discharging to groundwater should be covered by an individual 

state waste discharge permit. Ecology has the authority to do this for point sources already 

covered by the General Permit Program.160 CAFOs, as industrial operations and known 

dischargers into ground waters of the state, must be covered by individual state waste discharge 

permits.161  “Industrial wastewater” is defined under the state discharge permit program as “water 

or liquid-carried waste from industrial processes . . . [that may result] from animal operations 

such as feed lots, poultry houses, or dairies.”162 Most importantly, contaminated stormwater is 

                                                
156 WAC 173-226-020. 
157 WAC 173-226-010. 
158 33 U.S.C. § 1342(b). 
159 RCW 90.48.020; WAC 173-226-030(27). 
160 WAC 173-226-240(2) (“[Ecology] may require any discharger to apply for an individual 
permit . . . .” (Emphasis added)). 
161 WAC 173-216-010(1) (“applicable to discharge of waste materials from industrial, 
commercial, and municipal operations”). 
162 WAC 173-216-030(8).  
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considered industrial wastewater, similarly subject to the permit requirements.163 CAFOs’ manure 

lagoons, by leaking and discharging waste directly into the ground waters of the state are 

producing industrial wastewater.164 The over-application of manure onto fields under the CAFOs’ 

control is resulting in the discharge of industrial wastewater into surface and ground waters of the 

state.  Because Ecology has been granted the authority to issue NPDES permits and/or state waste 

discharge permits, it is the only agency responsible for ensuring that CAFOs, as clearly identified 

point sources, do not discharge pollutants into the surface waters or groundwater of the state 

absent a permit. 

In 1998, the Washington Legislature passed the Dairy Nutrient Management Act 

(“DNMA”):  

to establish a clear and understandable process that provides for the 
proper and effective management of dairy nutrients that affect the 
quality of surface or ground waters in the state of Washington . . . . 
It is also the intent of this chapter to establish an inspection and 
technical assistance program for dairy farms to address the 
discharge of pollution to surface and ground waters of the state that 
will lead to water quality compliance by the industry.165 
 

While the DNMA retained Ecology’s authority to designate any dairy AFO as a CAFO “upon 

determining that it is a significant contributor of pollution to the surface or ground waters of the 

state,”166 it transferred the dairy water quality inspection program to the Washington State 

                                                
163 Id.  
164 See Comm’y Ass’n for Restoration of the Envt. et al. v. Cow Palace, LLC et al., No. 13-CV-
3016-TOR (Order Re: Cross Motions for Summary Judgment) (Jan. 14, 2015) at 27-29, 93-94. 
165 RCW 90.64.005. 
166 RCW 90.64.020. 
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Department of Agriculture.167 The inspections are intended to find evidence of violations, to 

“identify corrective actions for actual or imminent discharges that violate or could violate the 

state’s water quality standards; [m]onitor the development and implementation of dairy nutrient 

management plans;” and to provide “technical assistance” to dairies in need.168 The Legislature 

directed WSDA to prioritize inspecting those dairy farms based upon its “proximity to impaired 

waters of the state; and proximity to all other waters of the state.”169 The Act requires all dairy 

farms in the state to prepare a Nutrient Management Plan, which must be updated each and every 

time it “fails to prevent the discharge of pollutants to waters of the state.”170 The Conservation 

Commission was directed to “develop a document clearly describing the elements that a dairy 

nutrient management plan must contain to gain local conservation district approval.”171  

Even though the WA Dairy Nutrient Management Act transferred to WSDA Ecology’s 

inspection authority over dairy farms for water quality violations, a duty it had when EPA 

approved the state’s NPDES program, there has been no federal approval of any delegation of 

NPDES authority to the Washington Department of Agriculture.172  At this time, Ecology retains 

                                                
167 RCW 90.64.023. 
168 RCW 90.64.023(1). 
169 Id. 
170 RCW 90.64.026. 
171 The Conservation Commission has created a short, one-page “Approval Checklist” that sets 
forth the minimum requirements for a Dairy NMP.  See WSDA, Minimum Elements of A Dairy 
NMP, available at http://agr.wa.gov/FoodAnimal/Livestock-
Nutrient/DairyNutrientMgmtPlans.aspx (last visited Dec. 11, 2014); RCW 90.64.026(2). 
172 Because of the horrific water quality conditions in the Nooksack River Basin primarily due to 
the discharges of manure from dairy CAFOs, on October 10, 2014, the Lummi Indian Nation 
formally asked the EPA to rescind EPA’s delegation to Ecology of NPDES permit authority 
related to CAFOs.  On December 9, 2014, the EPA responded by stating that “CWA Section 



 
 

                                                                                                                             36 

the exclusive state authority and obligation to issue the WA CAFO General/State Discharge 

Permit, but WSDA conducts the inspections and makes enforcement recommendations.173  

G.  All Medium and Large CAFOs are Discharging to Ground Water and 
Hydrologically Connected Surface Waters Due to Leaking Manure Lagoons & Over-
Application of Manure  

 
            In a letter sent to Ecology staff member Kelly Susewind on June 5, 2014, we provided the 

agency with a summary of the science demonstrating that all Medium and Large CAFOs are 

discharging into waters of the state through leaking lagoons, the over-application of manure and 

the use of other manure management practices.  In that letter, which is incorporated by reference 

herein, we urged Ecology to include groundwater monitoring as a WA CAFO Permit condition 

given the tremendous amount of scientific data linking CAFO manure management practices to 

groundwater contamination.  Since that time, even more data has been gathered illustrating not 

only the need for groundwater monitoring in the permit, but the fact that all Medium and Large 

CAFOs are discharging and thus should be subject to permit coverage.   

                                                                                                                                                                            
402(c)(3) and (4) does not allow for the withdrawal of only the CAFO portion of a state’s 
NPDES permit program.  Instead, the entire NPDES program may be withdrawn if the 
Administrator determines that the state no longer complies with the requirements of the federal 
regulations and fails to take corrective actions.”  Letter from Dennis McLerran, Regional 
Administrator EPA Region 10 to Merle Jefferson, Executive Director of Lummi Natural 
Resources Department (Dec. 9, 2014). 
173 On November 15, 2011, Ecology and WSDA entered into a Memorandum of Understanding 
outlining how the two agencies will work together “to assure water quality compliance related to 
livestock activities.”  See Memorandum of Understanding Between the WA State Department of 
Agriculture and the WA State Department of Agriculture (Nov. 15, 2011), available at 
http://www.ecy.wa.gov/programs/wq/permits/cafo/docs/11152011MouEcyWsda.pdf (last visited 
Dec. 11, 2014); RCW 90.64.120; RCW 90.64.901. 
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Most significantly, on January 14, 2015, Judge Rice in the Eastern District of Washington 

issued a landmark opinion finding that a large CAFO in Eastern Washington (Cow Palace Dairy) 

is liable for groundwater contamination under the Resource Conservation and Recovery Act 

(“RCRA”), “a comprehensive statute that governs the treatment, storage, and disposal of solid and 

hazardous waste . . . .”174 Specifically, “this Court finds no genuine issue of material fact that 

Defendants’ application, storage, and management of manure at Cow Palace Dairy violated 

RCRA’s substantial and imminent endangerment and open dumping provisions and that all 

Defendants are responsible under RCRA.”175  

The Court recognized that “although the parties dispute the magnitude of leakage, the fact 

that the lagoons leak is not genuinely in dispute.”  Id. at 27; 29 (“Although Defendants dispute the 

rate of seepage and nitrate accumulation around and beneath the lagoons, the parties do not 

genuinely dispute that both events are occurring.”); 29 (Defendants’ own expert testified “that he 

has never seen a study showing ‘there is no seepage from a lagoon.’”); 94 (“Plaintiffs have 

presented indisputable evidence that such leaking is leading to dangerous accumulations of 

nitrates in the deep soil between the lagoons that eventually will reach the underlying aquifer . . . . 

there can be no dispute that the lagoons are leaking and thus allowing nitrate to accumulate in the 

soil at rates possibly higher than three million gallons per year.”).  The Court also acknowledged 

that “even assuming the lagoons were constructed pursuant to NRCS standards, these standards 

                                                
174 Mehrig v. KFC Western, Inc., 516 U.S. 479, 483 (1996). 
175 Comm’y Ass’n for Restoration of the Envt. et al. v. Cow Palace, LLC et al., No. 13-CV-3016-
TOR (Order Re: Cross Motions for Summary Judgment) (Jan. 14, 2015) at 109. 
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specifically allow for permeability and thus, the lagoons are designed to leak.”176  Not only are the 

lagoons leaking, but “potentially at the rate of millions of gallons annually . . . .”177 

The Court unequivocally held that “[Cow Palace Dairy’s] activities are contributing to the 

contamination of the groundwater” and thus there was clear evidence that the Dairy was 

discharging to the waters of this state.  The Court found “there is no triable issue that when 

Defendants excessively over-apply manure to their agricultural fields – application that is 

untethered to the DNMP and made without regard to the fertilization needs of their crops – they 

are discarding the manure and thus transforming it to a solid waste under RCRA,” let alone 

discharging pollutants into the waters of the state.178  The Court went onto find that the nitrate 

from the manure generated by the “Dairy’s operations are contributing to the high nitrate levels in 

the groundwater.”179   Notably, Cow Palace Dairy is not covered by the CAFO General Permit in 

                                                
176 Id. at 93.  See also RCW 90.64.026(3) (stating that “in developing the elements that an 
approved dairy nutrient management plan must contain” the methods and technologies must be 
those developed by the NRCS, or alternative standards that “meet the standards and 
specifications of (a) The [NRCS]; or (b) a professional engineer with expertise in the area of 
dairy nutrient management.”).  Here in Washington, the only standards that exist regarding dairy 
lagoon construction are those standards established by the NRCS and thus the fact that lagoons 
leak even when designed in accordance with NRCS standards is further evidence of the fact that 
all Medium and Large CAFOs with manure lagoons are discharging into waters of the state and 
thus should be covered by a discharge permit. 
177 Id. at 94. 
178 Id. at 88. 
179 Id. at 97 (“there can be no genuine dispute that the nitrates beneath the crop root zones at the 
Dairy will continue to migrate through the vadose zone to the underlying aquifer.”); 98 (“As 
such, given the highly mobile nitrates found below the crop root zones as well as the highly 
permeable soils underlying the Dairy, the nitrates will migrate to the aquifer with water, be it 
from rainfall, snowmelt, irrigation practices, or more liquid manure to help transport it.”); 100 
(“Accordingly, a reasonable trier-of-fact, given the evidence presented, could come to no other 
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spite of the overwhelming evidence that it is actively discharging into and polluting the 

groundwater in the Lower Yakima Valley. 

Judge Rice’s ruling in the CARE, et al v. Cow Palace, LLC, et al. case not only confirms 

the widespread nature of discharges coming from CAFOs in Washington, but it also serves as an 

illustration of regulatory failure to address the rampant pollution caused by CAFOs.  The 

Washington Department of Agriculture’s Dairy Nutrient Management Program was charged “to 

address the discharge of pollution to surface and ground waters of the state [to] lead to water 

quality compliance by the industry.”180  On June 21, 2007, WSDA completed an inspection report 

regarding the same Cow Palace Dairy that caused and contributed to the significant groundwater 

contamination described in Judge Rice’s decision.181  In that report, the WSDA inspector said: 

“Nice clean well run facility. Collection and storage is in great shape.”182  Amazingly, the 

inspector went on to say: “Thanks for your attention to Nutrients!”183  Needless to say, the citizens 

around the facility who have had to drink nitrate-contaminated drinking water for years are not so 

grateful.  Had this facility been covered by a CAFO General permit that required groundwater 

monitoring, the pollution problem would have been detected by Ecology years ago. 

                                                                                                                                                                            
conclusion than that the Dairy’s operations are contributing to the high levels of nitrate that are 
currently contaminating – and will continue to contaminate as nitrate present below the root zone 
continues to migrate - the underlying groundwater.”). 
180 RCW 90.64.005. 
181 WSDA Livestock Nutrient Management Program Inspection Report for Cow Palace Dairy 
(June 21, 2007). 
182 Id. at 3. 
183 Id. 
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In December 2014 the EPA issued an Update to its Administrative Order on Consent 

(“AOC”) with several dairies, including Cow Palace, in the Lower Yakima Valley.184  This update 

“provide[s] further support for th[e] conclusion” “that the Dairies are a source of the nitrate 

measured in downgradient monitoring wells and residential drinking water wells.”185 The EPA 

found that “[c]omparison of the nitrate levels in the upgradient monitoring wells with those along 

the downgradient edge of the Dairies properties indicate that there is heavy nitrate loading of the 

drinking water aquifer occurring within the Dairies’ footprint.”186 The EPA recognized that “[i]t is 

unlikely that the effect of these Dairies on the groundwater is unique in the Lower Yakima 

Valley.  EPA suspects that there are other dairies that similarly contribute significant amounts of 

nitrate to groundwater.”187  Again, none of these dairy CAFOs, that EPA has unequivocally found 

to be discharging and polluting the groundwater of this state, are covered by the CAFO General 

Permit. 

          In July 2014, Ecology issued a new report that “presents three spreadsheet computer 

models that can be used to quantitatively predict the impact of residual or excess farm-field soil 

nirate on the concentration of nitrate in underlying shallow aquifer.”188  This report similarly 

                                                
184 Environmental Protection Agency, Yakima Dairies Consent Order Update (December 2014), 
available at 
http://www.epa.gov/region10/pdf/sites/yakimagw/consent_order_progress_update_dec2014.pdf 
(last visited Jan. 20, 2015). 
185 AOC Update at 7. 
186 Id. 
187 Id. at 9. 
188 Ecology, Spreadsheet Models for Determining the Influence of Land Applications of Fertilizer on 
Underlying Groundwater Nitrate Concentrations, Ecology Publication No. 14-03-018 (July 2014) at 5. 
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recognizes that “[g]roundwater quality characterization studies have identified significant 

regional-scale problems with nitrate contamination across Washington State.  This contamination 

is often found in close association with nonpoint applications of nitrogen-bearing fertilizers or 

animal manure to agricultural lands.  Due to the risk that nitrate poses to state drinking water 

supplies, determining the proper balance between nutrient application rates, crop uptake and 

nitrate loss to groundwater is a growing priority in Washington.”189  With these findings, Ecology 

needs to act now to issue a new CAFO General Permit that requires universal coverage for all 

Medium and Large CAFOs in the state. 

H.  There Have Been Numerous Documented Discharges From Medium and Large 
CAFOs Across the State; Ecology has Failed to Require Permit Coverage Every 
Time 

 
          Not only does the science and case law confirm that the manner in which Medium and 

Large CAFOs apply, store and manage the massive amounts of manure they produce results in 

numerous discharges to surface and groundwater’s, state agency documents reveal a significant 

number of discharges to waters of the state by individual Washington CAFOs.  For example, an 

internal Ecology document from the WA CAFO Permit file reviewed after a public records 

request collects AFO/CAFO Discharge Information: 2008-2010.190 This document recognizes that 

“[d]ischarges to surface waters from CAFOs/AFOs has [sic] proven to be a significant 

problem.”191  The document goes on to describe 18 documented discharges in Whatcom County, 6 

                                                
189 Id. (emphasis added). 
190 Ecology, Author Unknown, AFO/CAFO Discharge Information: 2008-2010 (Attachment A). 
191 Id. at 1. 
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documented discharges in the Northwest Region, 2 documented discharges in the Central Region, 

3 documented discharges in the Eastern Region, and 1 documented discharge in the Southwest 

Region.192  Notably, none of these documented discharges resulted in coverage by the WA CAFO 

Permit.  In a document produced by the WA Department of Agriculture, that agency documented 

29 discharges from CAFOs in Whatcom County within the last few years.  Again, none of these 

discharging CAFOs were required to be covered by the CAFO General permit.193  In an email 

from Ecology employee Ron Cummings to other Ecology staff, Mr. Cummings provided “a list of 

facilities that [he had] received information about indicating a problem and/or facilities [they] are 

working to get covered under the CAFO permit (Puget Sound Region).”194  On this list are 16 

CAFOs, all of which have documented discharges into Puget Sound, and again none of which 

were required to get permit coverage.195   

Ecology’s own CAFO files are filled with instances of documented discharges from 

CAFOs within the state of Washington.  On April 12, 2010, Bartelheimer Brothers Dairy in 

Snohomish County had a lagoon failure that discharged 27 million gallons of manure into nearby 

farm fields and surface water ways.  In April 2008, Blok Evergreen Dairy had a discharge into a 

tributary of the Nooksack River after a field application of manure.  In April 2009, Art Vander 

Waal Dairy had a land application discharge into Bone Creek, which flows into the Sumas River.  

In August 2010, Krainick Dairy in King County had a discharge into a tributary to Newaukum 

                                                
192 Id. 
193 (Attachment B). 
194 Email from Ron Cummings to Melissa Gildersleeve et al. (July 7, 2009). 
195 Id. 
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Creek.  In February 2009, Noteboom Farms had a lagoon failure that caused a discharge into a 

ditch that feeds the Nooksack River.  In February 2013, an inspection revealed that Noteboom 

Farms built a new lagoon, not in compliance with NRCS standards and with no regulatory 

approval, and the inspector concluded that seepage from the lagoon into groundwater was highly 

likely.  In March 2013, Plowman Dairy in Whatcom County had a discharge into Smith Prairie 

Road ditch.  In October 2013, the Pomeroy Farm had a discharge into California Creek that 

discharges into Drayton Harbor from an underground pipe used to transfer manure.  In February 

2011, Rhody Dairy in Whatcom County had a lagoon overflow and runoff from a calf manure 

waste pile that reached the Sumas River.  In May 2009, Rockin’ R Ranch in Skagit County had a 

discharge of manure and urine waste from a confinement yard through an underground pipe.  The 

water sample that was collected showed “too many fecal coliform bacterial colonies to count.”  In 

November 2009, RTJ Dairy had a pump failure that resulted in a discharge into Drayton Harbor.  

From January-March 2014, Snookbrook Farms had a discharge of manure into Terrell Creek 

which resulted in a beach closure where the creek empties into the south end of Birch Bay.  In 

February 2008, Robert Sterk Dairy had a discharge into Four Mile Creek in Whatcom County 

caused by a lagoon breach.  In January 2009, Van Dyk Holsteins Dairy in Whatcom County had a 

discharge of manure solids into Scott Ditch that connects to the Nooksack River.  In 2009, Van 

Ingen Dairy in Whatcom County had several discharges into a ditch that flows into Dakota Creek.  

In September 2009, an equipment failure at Vander Veen Dairy in Whatcom County led to a 

discharge into the Sumas River.  In January 2009, Vander Haak Dairy had a silage leachate 
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discharge into Portage Bay.  In November 2012, Edaleen Dairy in Whatcom County had a 

discharge into ditches that feed Bertrand Creek.  In December 2013, Beaver Marsh Dairy applied 

liquid manure to a field that resulted in a discharge into Beaver Marsh Road Ditch that drains to 

the Skagit River.  This is only a sample of the discharges that are reflected in Ecology files and do 

not include the numerous examples of conditions that are likely to lead to a discharge, such as 

NMP violations and application of manure to frozen or saturated ground.  None of these 

discharges resulted in permit coverage. 

In spite of this overwhelming evidence that CAFOs are actively discharging to waters of 

the state, only 1% are covered by a discharge permit.  This is an unacceptable regulatory failure 

that can and must be corrected when Ecology issues the new WA CAFO General Permit.  We are 

at a very significant point in time.  The precious water resources in this state, and the people and 

wildlife that depend upon them, are in serious jeopardy due to pollution and climate change.  The 

contamination of the ground water from dairy manure has created a public health crisis of the 

highest order.  Our generation is presented with the same questions that we faced in the 1970s 

during the development and enactment of the modern Clean Water Act.  Congress provided the 

answer by mandating that CAFOs are point sources that require discharge permits and that all 

discharges from point sources, including CAFOs, must be eliminated by 1985.196 The question 

now facing Ecology is what legacy do we want to leave our children and grandchildren? We 

                                                
196 33 U.S.C. § 1251(a)(1).  The passage of the modern CWA in 1970 was largely spurred by 
“conclusions that thousands of industrial sources of water pollution were operating illegally 
without permits under the 1899 [Refuse] Act and that something should be done about it.”  
Rodgers, Environmental Law § 4.1. 
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cannot continue to disregard the regulatory tools prior generations put in place to solve the very 

same environmental problems we are faced with today. We respectfully request that when you 

issue a new draft of the WA CAFO General Permit, you require universal coverage for all 

Medium and Large CAFOs in the state of Washington. 

Sincerely, 

Andrea Rodgers                                                Charles M. Tebbutt  
Attorney                                                            Attorney 
Western Environmental Law Center                Law Offices of Charles M. Tebbutt 
 
 
 
 











AgID Size/notes Business Name Last Name
Administrative  
Environmental Action Type Action Note Docket Id

Penalty 
Assessed

Penalty 
Settlement Penalty Paid Incident Date RFE Received Year Issue Date Compliance Category

2064 out of business Sumas AL-MAR DAIRY Huttema Environmental NOC-D Notice 09-1015 10-Oct-08 30-Jul-09 2009 3-Sep-09 CS: Collection System
8501 out of business Sumas DE BRUIN DAIRY De Bruin Environmental NOC-D Notice 09-1002 14-Oct-08 23-Dec-08 2009 6-Jan-09 CS: Collection System
9948 medium Sumas EVER-LYN FARM Plagerman Environmental NOC-D Notice 09-1003 11-Dec-08 10-Feb-09 2009 10-Mar-09 CS: Collection System
9520 large Portage VAN DYK S HOLSTEINS, LLC Van Dyk Environmental NOC-D Notice 09-1006 5-Jan-09 24-Feb-09 2009 15-Apr-09 LAFC: Land Application: Field Conditions 
9728 medium Portage EAGLEMILL FARMS DeJong Environmental NOC-D Notice 09-1004 15-Jan-09 12-Feb-09 2009 10-Mar-09 LS: Lagoon Storage
2163 out of business, moved to new locationPortage VANDER HAAK FARM (Tim) Vander Haak Environmental NOC-D Notice 09-1008 22-Jan-09 31-Mar-09 2009 23-Apr-09 CS: Collection System
2200 small Portage STERK DAIRY Sterk Environmental NOP-D Penalty 09-5001 $5,000 $1,000 $1,000 30-Jan-09 6-May-09 2009 30-Jul-09 EM: Equipment Malfuntion
5981 medium Portage BEL-LYN FARMS Plagerman Environmental NOC-D Notice 09-1009 6-Mar-09 6-Apr-09 2009 4-May-09 LAFC: Land Application: Field Conditions 
9962 large Sumas ART VANDER WAAL DAIRY Vander Waal Environmental NOV-D Notice 09-1011 13-Apr-09 5-May-09 2009 30-Jun-09 LAFC: Land Application: Field Conditions 
5060 large Sumas JAMES HEERINGA DAIRY Heeringa Environmental NOC-D Notice 09-1018 13-Oct-09 6-Nov-09 2009 16-Dec-09 LAFC: Land Application: Field Conditions 
9230 medium Drayton R T J FARM LLC Tjoelker Environmental NOP-D Penalty 10-5001 $1,000 $500 $500 17-Nov-09 22-Dec-09 2010 30-Apr-10 EM: Equipment Malfuntion
9230 medium Drayton R T J FARM LLC Tjoelker Environmental NOC-D Notice 11-6006 3-Mar-11 15-Mar-11 2011 25-Apr-11 LAFC: Land Application: Field Conditions 
9887 small Sumas Breckenridge Farm Gonser Environmental NOC-D Notice 11-7001 19-Apr-11 3-May-11 2011 17-Jun-11 CS: Collection System
9005 large Portage EDALEEN DAIRY LLC Moorlag Environmental NOP-D Penalty 13-5001 $9,000 $2,500 $2,500 30-Aug-12 5-Feb-13 2013 29-Mar-13 EM: Equipment Malfuntion
9005 large Portage EDALEEN DAIRY LLC Moorlag Environmental NOP-D Penalty 13-5001 $8,000 $2,000 $2,000 30-Aug-12 5-Feb-13 2013 29-Mar-13 CS: Collection System
74 medium Sumas Ed Bosscher Dairy #2 Bosscher Environmental NOC-D Notice 13-6004 30-Oct-12 6-Mar-13 2013 15-Mar-13 LAFC: Land Application: Field Conditions 
10002 large Drayton Western Waves LLC Dougherty Environmental NOC-D Notice 13-7000 10-Mar-13 15-Apr-13 2013 10-Jun-13 LAFC: Land Application: Field Conditions 
9005 large Portage EDALEEN DAIRY LLC Moorlag Environmental NOP-D Penalty 13-5002 $7,000 $7,000 $7,000 27-Mar-13 14-May-13 2013 2-Jul-13 EM: Equipment Malfuntion
9726 small Portage Twin Brook Creamery Stap Environmental NOC-D Notice 13-7001 27-Mar-13 3-May-13 2013 19-Jun-13 LS: Lagoon Storage
4585 large Drayton POMEROY FARM LLC Pomeroy Environmental NOP-D Penalty 14-5001 $6,000 $3,000 $3,000 16-Oct-13 15-Nov-13 2014 14-Jan-14 EM: Equipment Malfunction
2026 small Birch Bay Snookbrook Farms LLC Snook Environmental NOP-D Penalty 14-5004 24,000 $3,000 Pending 31-Jan-14 28-Apr-14 2014 27-Jun-14 CS: Collection System
2026 small Birch Bay Snookbrook Farms LLC Snook Environmental IA0 Order 14-8001 3-Feb-14 2014 28-Feb-14 LS: Lagoon Storage
9230 medium Drayton R T J Farm LLC Tjoelker Environmental NOC-D Notice 14-7004 12-Feb-14 5-Jun-14 2014 10-Jul-14 LAFC: Land Application: Field Conditions
4939 medium Portage R Bajema Farm Inc Bajema Environmental NOP-D Penalty 14-5003 $4,000 $2,000 $2,000 19-Mar-14 28-Mar-14 2014 14-May-14 LAFC: Land Application: Field Conditions
5531 medium Portage LENSSEN DAIRY LLC Lenssen Environmental NOC-D Notice 14-7003 15-Apr-14 11-Jun-14 2014 30-Jun-14 LAFC: Land Application: Field Conditions
2026 small Birch Bay Snookbrook Farms LLC Snook Environmental NOP-D Penalty 14-5005 $6,000 $1,000 Pending 16-Apr-14 14-Jul-14 2014 13-Aug-14 CS: Collection System
2040 medium Sumas Vreugdenhil Farms LLC Vreugdenhil Environmental NOC-D Notice 14-7005 17-Apr-14 1-Jul-14 2014 5-Aug-14 LAFC: Land Application: Field Conditions
8114 small Portage Lagerwey Dairy Lagerwey Environmental NOC-D Notice 14-7002 5-May-14 20-May-14 2014 11-Jun-14 LAFC: Land Application: Field Conditions
8322 medium Portage RJ Blok and Sons LLC Blok Environmental NOC-D Notice 14-7006 9-May-14 6-Aug-14 2014 2-Sep-14 LAFC: Land Application: Field Conditions



 
 

                                                                                                                             

Via Electronic Mail 
 
June 5, 2014 
 
Kelly Susewind 
Special Assistant to the Director 
Washington Department of Ecology 
300 Desmond Drive 
Lacey, WA 98503-1274 
T: (360) 407-6829 
E-mail: KSUS461@ecy.wa.gov 
 
Re: Groundwater Monitoring in WA CAFO General Permit 
 
Dear Kelly, 
 
 We are writing to formally ask that Ecology include groundwater monitoring as a 
mandatory condition in the new Washington CAFO General NPDES/State Discharge Permit that 
your agency is currently developing.  As you know, groundwater monitoring is the only way to 
obtain information necessary to protect groundwater resources in accordance with state law.  
Therefore, it is imperative that groundwater monitoring be a mandatory condition in the WA 
CAFO General Permit.  After we discovered that a version of the draft permit had been leaked to 
the Washington State Dairy Federation but had been withheld from us as well as other members 
of the public and tribal governments, we submitted another public records request and were 
provided a copy of a draft permit dated January 2014.  As you can imagine, it is appalling to see 
that groundwater monitoring is not a part of the latest iteration of the draft permit.  To use the 
words of Ecology Regional Director Tom Tebb, the most recent draft again “kicks the can down 
the road” on this issue, which allows medium and large CAFOs to degrade the precious 
groundwater resources in this state.1  I hope you agree that such continuing abdication of 
responsibility on the part of Ecology is unacceptable. 
 

                                                
1 In an April 24, 2009 email to Ecology and Agriculture staff, including yourself, Mr. Tebb said: 
“Furthermore, I don’t really have a good sense or understanding on where we are headed (as a 
state and agency) with the lower Valley Groundwater nitrate problem other than to kick the can 
down the road more.  This one is tough for me because it seems like 4 years ago all over . . .  
when we acknowledged we had a problem but due to priorities chose not to do anything.” 
(Attachment 1). 



 
 

                                                                                                                             

The law is clear that Ecology has the obligation “to maintain the highest quality of the 
state’s groundwater’s and protect existing and future beneficial uses of the groundwater through 
the reduction or elimination of the discharge of contaminants to the state’s groundwaters.”  WAC 
173-200-010(4).  Given the documented extent of groundwater contamination from CAFOs in  
the state of Washington, it is illegal, unethical and immoral for Ecology to stand idly by while 
this rampant pollution continues unabated.  Given your background in solid waste management 
and landfills, we hope that you are able to see the absurdity of having a stringent regulatory 
regime in place for the management of other solid wastes, see, e.g., WAC 173-304-490 
(groundwater monitoring requirements for solid waste handling), while animal waste can simply 
be placed in a hole in the ground.  Is this really the best that we can do?  Digging a hole in the 
ground can hardly be considered “all known and reasonable available technology.”  WAC 173-
200-050.  The absurdity, and illegality, of the different regulatory treatment for animal waste is 
made all the more apparent by the fact that, according to Tom Tebb, dairy manure stored in a 
lagoon is stronger and has more contaminants than human waste, which is more strictly regulated 
than animal waste.2  
 

Groundwater monitoring must be included in the Washington CAFO Permit because all 
lagoons leak. It is a simple principle of physics, known as Darcy’s Law, that describes the flow 
of a fluid through a porous medium and confirms that all lagoons leak.  Indeed, every study that 
the Washington Department of Ecology has ever conducted on CAFO lagoons illustrate the 
principle of Darcy’s Law that all lagoons leak.  As Tom Tebb, a licensed engineering geologist, 
geologist, and hydrogeologist, has confirmed: “A lagoon built on earth, if not properly 
constructed, would leak.”3 Mr. Tebb also recognized that even manure lagoons constructed with 
a synthetic liner (there is one such lagoon in this state) would leak into the groundwater.4  When 
lagoons leak, the highly toxic animal excreta that is contained within the lagoons discharges into 
the ground water and drinking water resources of this state. If you monitor the groundwater 
down-gradient of CAFO lagoons, you will find contamination.  Countless studies, and courts of 
law, have confirmed that incontrovertible fact.  Therefore, because all CAFOs are discharging 
directly to groundwater via lagoon leakage, they all must be subject to the WA CAFO General 
Permit and be required to conduct groundwater monitoring.  Groundwater monitoring is the only 
way to show the extent of lagoon leakage and the extent of manure over-application that is 
causing groundwater contamination. 

 

                                                
2 CARE, et al. v. Cow Palace, et al., Nos. CV-13-3016-TOR; CV-13-3017-TOR (E.D. WA) 
(Deposition of Thomas Tebb) (February 26, 2014) at 26-27 (Attachment 2). 
3 Id. at 41. 
4 Id. 



 
 

                                                                                                                             

EPA has confirmed that all CAFO lagoons leak.  In a September 2012 study, EPA 
concluded that “[e]ach of these [CAFO] case study sites exhibited ground water contamination 
by nitrate and/or ammonium.  For most sites, this resulted directly from the operation, either 
through leaking infrastructure piping, leaking lagoons, or land application of CAFO waste, as 
supported through the monitoring of stable nitrogen isotopes.”5  Another study “has definitively 
shown that leakage from the manure lagoons is manifested in the shallow aquifer geochemistry 
at the dairy site.”6  Your own Ecology staff determined that “[l]agoon leakage studies previously 
conducted by Ecology identify ground water contamination in areas where there are direct 
discharges to ground water.”7  Ecology found that “[a] lagoon constructed below the seasonal 
high ground water table is essentially a direct discharge to ground water.  The liquid contained in 
a dairy lagoon is untreated manure.  Ecology does not allow the direct discharge of contaminated 
wastewater or highly treated wastewater into ground water for other activities.”8  Similarly, 
“[m]anure stored on gravelly soil or shallow, cracked bedrock can pollute groundwater.”9  As 
early as 1994, Ecology hydrogeologist Dennis Erickson found that leakage from manure storage 
lagoons affected ground water quality at dairy facilities in Whatcom and Yakima Counties.10  
“Near-field monitoring at Edaleen Dairy shows that lagoon leakage is contaminating ground 
water in the immediate vicinity of Edaleen lagoon.  Far-field monitoring indicates that 
agricultural activities, including land application of dairy waste, are contributing nitrate 
contamination to shallow ground water.”11  Ecology monitored ground water quality for one year 
at a new dairy lagoon in Yakima County.  Ecology again found that “chloride concentrations in 
all wells downgradient of the main lagoon increased after the second and third quarters of 
monitoring (between four and ten months after the main lagoon received wastewater) probably 

                                                
5 EPA, Office of Research & Development, National Risk Management Research Laboratory, 
Ada, Oklahoma, EPA 600/R-12/052, Case Studies on the Impact of Concentrated Animal 
Feeding Operations (CAFOs) on Ground Water Quality (September 2012) (emphasis added). 
6 W.W. McNab, M.J. Singleton, J.E. Moran, & B.K. Esser, Environmental Science and 
Technology, Assessing the Impact of Animal Waste Lagoon Seepage on the Geochemistry of an 
Underlying Shallow Aquifer (March 8, 2006). 
7 Melanie Kimsey, Ecology Issue Paper, Construction of Dairy Lagoons Below the Seasonal 
High Ground Water Table (January 18, 2002). 
8 Id. at 3. 
9 Ron Fleming, Jennica Johnston, Heather Fraser, Leaking of Liquid Manure Storages – 
Literature Review (July 1999). 
10 Denis Erickson, Ecology, Effects of Leakage from Four Dairy Waste Storage Ponds on 
Groundwater Quality (June 1994). 
11 Garland, D. and D. Erickson, Ecology, publication No. 94-37, Ground Water Quality Survey 
Near Edaleen Dairy, Whatcom County, WA January 1990-April 1993 (April 1994). 



 
 

                                                                                                                             

due to leakage from the lagoon.”12  In June 1992, Ecology summarized its findings after 
monitoring ground water quality for one year at a 12-year-old dairy lagoon in Whatcom County.  
“In downgradient wells, TSS, chemical oxygen demand, total organic carbon, ammonia-N, total 
P and chloride consistently exceeded upgradient concentrations, probably due to leakage from 
the lagoon.”13  Please do not disregard what the science confirms to be true: all lagoons leak. 

 
 The data that is being collected by EPA consultants as part of the Safe Drinking Water 
Act Administrative Order of Consent (“AOC”) in the Lower Yakima Valley illustrates the 
immediate need for groundwater monitoring as part of the WA CAFO Permit.  Deep soil samples 
required to be taken pursuant to the AOC confirm that, in the words of the dairies' own experts,  
"residual nitrates are excessive" and are present not only in the top foot, but also three feet below 
ground surface where the crops can no longer effectively uptake the nitrogen.14  These excessive 
nitrates have only one place to go, given their mobility in the soil: straight to groundwater.  The 
AOC data further confirm EPA's conclusions in its 2012 study that the CAFO dairies are by far 
the largest contributor to nitrate contamination in the lower Yakima Valley.  The groundwater 
monitoring results for two sets of quarterly tests in 2013 consistently detect nitrates far in excess 
of Safe Drinking Water Act public health standards.15  This contamination is putting the 
community at serious risk.  Had these dairies been required to be covered by a WA CAFO 
General Permit with a groundwater monitoring component years ago (none of them are currently 
covered by a discharge permit of any kind), this contamination would have been detected and 
steps could have been put in place to protect public health and the environment. 
 
 The consequences of issuing a new CAFO permit without groundwater monitoring are 
unfathomable given the fact that so many Washington residents depend upon groundwater as 
their main source of drinking water. Currently over 65% of Washingtonians get their drinking 

                                                
12 Denis Erickson, Ecology, publication no. 92-e23, Ground Water Quality Assessment, Hornby 
Dairy Lagoon, Sunnyside, WA (March 1993). 
13 Denis Erickson, Ecology Publication No. 92-e25, Ground Water Quality Assessment, 
Whatcom County Dairy Lagoon #2, Lynden, WA (June 1992). 
14 Agrimanagement Fertility Report (Field GDS-SU-05 at George DeRuyter & Sons Dairy 
showed levels of nitrates at 263 ppm at one foot depth, 254 ppm at two feet, and 263 ppm at 
three feet) (October 9, 2013) (Attachment 3). 
15 ARCADIS, Draft Yakima Valley Dairies Quarterly Groundwater Monitoring Data Report (4th 
Quarter 2013), SDWA-10-2013-0080 at 18 (“Nitrate was detected in 16 [of 25] wells at 
concentrations greater than 10 mg/L”). 



 
 

                                                                                                                             

water from groundwater.16  Approximately 725,000 Washingtonians get their drinking water 
from individual private wells.17  The vast majority of these people have no clue that their 
drinking water is potentially contaminated with nitrates and other contaminants from CAFOs.  
When groundwater monitoring is done, the extent of the contamination becomes readily 
apparent. On March 6, 2014, Arcadis reported that 48% of drinking water samples from 
residences near the dairies exceeded the maximum contaminant level of 10 mg/L for nitrate.18  In 
the Sumas-Blaine Aquifer in Whatcom County, your agency found that 44% of the wells 
sampled contained nitrate concentrations exceeding the drinking water standard of 10 mg/L.19  
At Faria Dairy in Royal City, Washington, Judge Suko of the Eastern District of Washington 
concluded that “Faria’s manure management practices are the predominant source of the nitrate 
contamination found in the [groundwater] monitoring wells and correspondingly, local 
groundwater.  These practices include consistent over-application of manure to fields located 
adjacent to, and nearby, the Dairy.”20  Groundwater monitoring has also detected contamination 
in the aquifer underlying Wilcox Farms, a large chicken CAFO in Roy, Washington.  According 
to Ecology Hydrogeologist John Storman: “I have reviewed the Wilcox Farms submitted Ground 
Water Monitoring DMRs through the end of 2012 along with the 2012 CAFO NMP Annual 
Report for Wilcox Farms, Roy, WA.  These show a disturbing increase in the Nitrogen and TDS 
groundwater contaminant levels in some wells monitored at this facility from 2009-2012.  The 
increases suggest that Wilcox needs to improve their nutrient management and applications.”21  
And that is just the tip of the iceberg.  How much more groundwater contamination data needs to 
be brought forth for Ecology to act to protect groundwater resources as they are currently 
required to do by law? 
 
 We are not alone in advocating that groundwater monitoring is the only effective way to 
gather information necessary to protect groundwater resources.   As your own staff concluded as 
                                                
16 Ecology, Strategic Recommendations for Groundwater Assessment Efforts of the 
Environmental Assessment Program, available at 
https://fortress.wa.gov/ecy/publications/publications/0303009.pdf (last visited May 19, 2014). 
17 WA Department of Health, The Office of Drinking Water (Overview), available at 
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/TheOfficeofDrinkingWater
.aspx (last visited May 19, 2014). 
18 Arcadis, Yakima Valley Dairies, Provision of Water, Residential Well Sampling Report, AOC, 
SDWA 10-2013-0080 (March 6, 2014). 
19 Melanie Redding, Annual Report, Sumas Baine Aquifer Long Term Groundwater Quality 
Monitoring Network (2011). 
20 CARE v. Faria Dairy, 2011 WL 6934707 (E.D. Wa. Dec. 30, 2011). 
21 Ecology Technical Memo From John Stormon re: Wilcox Farms Increasing Groundwater 
Contaminant Levels and Concern About Nutrient Applications (May 6, 2013). 



 
 

                                                                                                                             

part of the nitrate studies in the Sumas-Blaine Aquifer in Whatcom County: “Two methods for 
estimating the nitrogen residual at the end of the growing season, mass balance analysis and 
post-harvest soil nitrate testing, were not reliable predictors of nitrate concentrations in 
groundwater.  Direct monitoring of water quality at the water table was the only accurate and 
reliable method for tracking efforts of manure management on groundwater nitrate.”22  The EPA 
has advised your agency “the state should impose groundwater-monitoring requirements on large 
livestock operations that are potential significant sources of nitrates to a drinking water aquifer.  
The specific monitoring system should be designed by a licensed hydrogeologist and include 
both upgradient and downgradient monitoring.”23  The Washington Department of Health has 
also recommended groundwater monitoring in recommendations made to the Governor in 2012: 
“Ensure groundwater sampling around animal operations.  This would not only help to [protect] 
public water systems, but private well owners as well.”24  Please accept and implement the 
recommendations of your staff and these agencies and include groundwater monitoring in the 
next iteration of the WA CAFO Permit. 
 
 We understand that there may be political consequences associated with your decision to 
require groundwater monitoring in the WA CAFO General Permit.  But politics should not 
override your legal and moral responsibility to protect the groundwater of this state and the 
health and wellbeing of those Washingtonians who depend upon groundwater as their sole 
source of drinking water.  Please let us know the status of the draft permit and expected public 
release date and what else we can do to ensure that groundwater monitoring is required in the 
new CAFO Permit.  We would appreciate if we could set up a time to talk with you about these 
issues over the telephone.  Please let us know when you would be available. 
 
 
Sincerely, 
 
Andrea K. Rodgers, Of Counsel, Western Environmental Law Center 
Charles M. Tebbutt, Law Offices of Charles M. Tebbutt 
 
 
 
                                                
22 Ecology, Nitrogen Dynamics at a Manured Grass Field Overlying the Sumas-Blaine Aquifer in 
Whatcom County (March 2014). 
23 Letter from Dennis McLerran (EPA Regional Administrator) to Ted Surdevant (Ecology 
Director) and Dan Newhouse (Agriculture Director) (December 4, 2012) (Attachment 4). 
24 WA Department of Health, Governor Briefing on Ag/Dairy Waste Issues in the Royal City & 
Sequim Areas (September 17, 2012) (Attachment 5). 



From: Gildersleeve, Melissa (ECY)
To: Cummings, Ron (ECY); Jennings, Jonathan (ECY)
Subject: FW: Court backs Ecology"s call on water testing
Date: Tuesday, April 28, 2009 7:48:20 AM

 
 

From: Baldi, Josh (ECY) 
Sent: Friday, April 24, 2009 11:28 AM
To: Gildersleeve, Melissa (ECY)
Subject: FW: Court backs Ecology's call on water testing
 
Looks like you got skipped on the reply ~ jb
~~~ 
Josh Baldi | 360.584.5219 
Special Assistant to the Director | WA Department of Ecology

From: Tebb, G. Thomas (ECY) 
Sent: Friday, April 24, 2009 11:26 AM
To: Baldi, Josh (ECY); Zehm, Polly (ECY); Wilson, Mary Sue (ATG); Workman, David (ECY); Susewind,
 Kelly (ECY); Manning, Jay (ECY)
Subject: RE: Court backs Ecology's call on water testing
 
I just so you know how absurd this can get, we (WQ-HQ) recently got a letter from the foster pepper
 attorney (Lori Terry Gregory) quoted in the article below on our recent request for the Deruyter
 (sp?) Dairy to do additional soil testing that they are now contesting because the general permit
 said for Eastern Washington soil samples are to be taken at 2.0 feet not 1.0 feet like in Western
 Washington. This attorney is threatening us with damages because we are concerned about
 protecting ground water by asking for additional testing and they refuse???  
 
I share your concern and perspectives on the optics. Furthermore I don’t really have a good sense or
 understanding on where we are headed (as a state and agency) with the lower Valley Groundwater
 Nitrate problem other than to kick the can down the road more.
 
This one is tough for me because it seems like 4 years ago all over…when we acknowledged we had a
 problem but due to priorities chose not to do anything. I sense with the budget climate and higher
 priorities in the WQ program we may find ourselves in the same spot unfortunately
 

From: Baldi, Josh (ECY) 
Sent: Friday, April 24, 2009 11:10 AM
To: Zehm, Polly (ECY); Wilson, Mary Sue (ATG); Workman, David (ECY); Susewind, Kelly (ECY);
 Gildersleeve, Melissa (ECY); Tebb, G. Thomas (ECY)
Subject: FW: Court backs Ecology's call on water testing
 
Fyi ~ following up on my comment at SMT this morning. I didn’t mean to be flippant (well, ok maybe
 I did) inquiring about whether this was a good ruling. I’m sure the details and substance support our
 position, but I literally had to do a double take on the lead sentence. I know we didn’t write it, but in
 sum: Ecology legally fought the testing of groundwater to assess whether large factory farms are a
 pollution problem. It’s counter intuitive. While we may be solid on the substance, I contend we have
 an optics problem ~ jb

CARE017002

mailto:/O=WA.GOV/OU=ECY/CN=RECIPIENTS/CN=MGIL461
mailto:/O=WA.GOV/OU=ECY/CN=RECIPIENTS/CN=RCUM461
mailto:/O=WA.GOV/OU=ECY/CN=ADC RECIPIENTS/CN=LCY/CN=USERS/CN=JOJE461


Parameter Formulas
Total N Produced as excreted =((#Milking*0.97)+(#Dry*0.5)+                    

(Heifers*0.26)+(Calves*0.14))*365

Total N minus estimated losses of 
35%

=Total N Produced-(Total N 
Produced*0.35)

Total P Produced as excreted =+((#Milking*0.17)+(#Dry*0.07)+              
(Heifers*0.04)+(Calves*0.02))*365

Total P minus estimated losses of 
10%

=Total P Produced-(Total P 
Produced*0.1)

lbsN/A =Total N minus estimated losses of 
35%/Total acres

lbsP/A =Total P minus estimated losses of 
10%/Total acres

Changes from 2008 2010 =2010 data - 2008 data

Disclaimers
Dairy producers with Grade"A" license are required to participate every 2 years (RCW 90

Data reported by producers (black font) include animal numbers, acreage owned and lea           

Calculated data (in blue font) is only an estimate.  More accurate estimates would be gai             
the nutrient management plan development.  This is  a big picture look at nutrients gene           

Data collected during the Bienial dairy registration contains a reference to exports but w               
form (liquid or solid) etc.

Data collected during the Bienial dairy registration does not include species type, animal              
Conservation district and/or NRCS generally utilize amount by AU (or 1000 lb of animal w             



Comments 
Dairy manure characteristics as excreted are based on 75lbs milk produced 
per day per cow.  This information can be found in Part 651 Animal Waste 
Handbook, Chapter 4 Agricultural Waste Table 4-5 Dairy manure 
characteristics - as excreted, (a) in units per day-animal.  This number can 
increase or decrease depending on milk production and animal weight.  

Estimated losses will fluctuate based on site specific manure handling and 
storage system and climate conditions; this does not include application 
losses.  
Dairy manure characteristics as excreted are based on 75lbs milk produced 
per day per cow.  This information can be found in Part 651 Animal Waste 
Handbook, Chapter 4 Agricultural Waste Table 4-5 Dairy manure 
characteristics - as excreted, (a) in units per day-animal.  This number can 
increase or decrease depending on milk production and animal weight.  

Estimated losses will fluctuate based on site specific manure handling and 
storage system and climate conditions; this does not include application 
losses.  

             0.64.017).

            ased was collected during the WSDA DNMP 2010 Bienial Registration. 

               ined with site specific or operation specific evaluations such as methods used 
               erated at the dairy and available for use by cropping systems.

             we did not collect amounts exported or who the manure was exported to, what 
    

             weight, or milk production so I used per animal excretion values.   
              weight) in their work to develop a site specific or operation specific NMP.



County WSDA_ID Facility Milking Dry Total Mature
Mature Dairy 
Range Heifers

Whatcom 8940 Albert De Boer Dairy 38 to 199
Whatcom 4932 Appel Brothers Dairy LLC 200 to 699
Whatcom 9962 Art Vander Waal Dairy 700 to 1699
Whatcom 5981 Bel-Lyn Farms LLC 200 to 699
Whatcom 4956 Bloks Evergreen Dairy LLC 700 to 1699
Whatcom 9876 Bouma Farms Inc 38 to 199
Whatcom 9887 Breckenridge Farm 38 to 199 0
Whatcom 9926 Clearbrook Holsteins 200 to 699
Whatcom 9707 Coldstream Farms LLC #1 700 to 1699 0
Whatcom 2175 Coldstream Farms LLC #2 200 to 699 0
Whatcom 9990 Countryside Dairy 700 to 1699 0
Whatcom 9868 Crandall Farms 38 to 199
Whatcom 8508 Dan Noteboom Dairy 200 to 699
Whatcom 9894 David Vant Zet Dairy 1 to 37
Whatcom 8501 De Bruin Dairy 200 to 699
Whatcom 9087 Dee Bee Jersey Farm LLC 200 to 699
Whatcom 2096 Dickinson Farms 38 to 199
Whatcom 10010 DJ Noon Challenge LLC 200 to 699
Whatcom 4415 Dykman Dairy 38 to 199
Whatcom 9149 Dykstra Farms 38 to 199
Whatcom 9468 Dyna Moo Dairy 700 to 1699 0
Whatcom 2245 Dynamoo Dairy LLC #2 38 to 199 0
Whatcom 9728 Eaglemill Farms 700 to 1699
Whatcom 74 Ed Bosscher Dairy #2 200 to 699
Whatcom 9005 Edaleen Dairy LLC 1700 to 2699
Whatcom 9989 Edelweiss Dairy 38 to 199
Whatcom 2168 Eldridge Farm 38 to 199
Whatcom 9948 Ever-Lyn Farm 200 to 699
Whatcom 2182 Evernook Dairy 38 to 199
Whatcom 8714 Evernook Dairy 38 to 199
Whatcom 9727 Faber Dairy 200 to 699
Whatcom 6043 Family Hill Farm 38 to 199
Whatcom 8610 Feddema And Sons Dairy 38 to 199
Whatcom 9726 Fishtrap Dairy 38 to 199
Whatcom 9767 Fresh Breeze Organic Dairy 200 to 699
Whatcom 8834 Giliam Dairy 38 to 199
Whatcom 4587 Glen Blankers Dairy 200 to 699
Whatcom 2104 Gold Crest Farm 38 to 199 0
Whatcom 2115 Grace Harbor Farms 1 to 37 0
Whatcom 5375 Greg Smit Dairy 200 to 699
Whatcom 4420 H & H Farms 38 to 199
Whatcom 8304 Ha-Lo Dairy 200 to 699
Whatcom 4225 Harrison Dairy 38 to 199
Whatcom 9314 Hidden Acres Dairy 38 to 199 0
Whatcom 9136 Hillview Dairy LLC 200 to 699
Whatcom 2162 Jackie's Jersey Milk Dairy 1 to 37
Whatcom 5099 James Dairy LLC 200 to 699
Whatcom 5060 James Herringa Dairy 700 to 1699
Whatcom 5207 Jo-Ray Guernsey Farm 1 to 37
Whatcom 8869 Keith And Roxie Roosma Dairy 38 to 199
Whatcom 9785 Ken Bosscher Dairy 38 to 199 0
Whatcom 9392 Kenneth G Zylstra Dairy 200 to 699
Whatcom 8868 La-Dee Holsteins 200 to 699
Whatcom 8114 Lagerwey Dairy 200 to 699
Whatcom 2244 Laird Dairy LLC 1 to 37



Whatcom 9523 Last Stand Farms LLC 38 to 199
Whatcom 10007 Leegwater Farm LLC 1 to 37
Whatcom 4607 Lenacres Dairy 38 to 199
Whatcom 5531 Lenssen Dairy LLC 200 to 699
Whatcom 9304 Lloyd Winterberg Dairy 38 to 199
Whatcom 9866 M J D Farms #1 LLC 1700 to 2699
Whatcom 8675 Maarhuis Dairy LLC 700 to 1699 0
Whatcom 8333 Mainstream Holsteins 38 to 199
Whatcom 9555 Maple Lane Dairy 38 to 199
Whatcom 9880 Maple View Farm 38 to 199
Whatcom 8979 Mapleville Dairy Inc 200 to 699
Whatcom 4606 Markwell Holsteins LLC 38 to 199
Whatcom 5171 Marmel Dairy 200 to 699
Whatcom 2101 Meadow Park Dairy LLC 200 to 699
Whatcom 10004 Myshann Dairy Inc 1 to 37
Whatcom 9524 OK Dairy LLC 200 to 699 0
Whatcom 5032 Parish Dairy 38 to 199
Whatcom 9689 Paul Bonsen Dairy 38 to 199
Whatcom 9459 Pen Rod Dairy 38 to 199
Whatcom 5189 Perry Farms 200 to 699
Whatcom 9329 Pete De Jager Dairy 38 to 199
Whatcom 4585 Pomeroy Farm LLC 1700 to 2699
Whatcom 5200 Postma Dairy 200 to 699
Whatcom 4939 R Bajema Farm, Inc 200 to 699
Whatcom 9230 R T J Farm LLC 200 to 699 0
Whatcom 9469 Rhody Dairy LLC 200 to 699 0
Whatcom 9291 Ridgeline Dairy LLC 200 to 699
Whatcom 9137 Robert J Smit Dairy 200 to 699
Whatcom 8322 Roger & Jackie Blok Dairy 200 to 699
Whatcom 9150 Ron Brann Dairy 38 to 199
Whatcom 4459 Ron Bronsema Dairy 38 to 199
Whatcom 9823 Ronald Vander Veen Dairy 38 to 199 0
Whatcom 5213 Ronelee Farms 200 to 699
Whatcom 4612 Rozelyn Farm 38 to 199
Whatcom 10009 Silver Springs Creamery 1 to 37
Whatcom 2149 Silvergate Dairy 200 to 699 0
Whatcom 5243 Smit Bros. Dairy 38 to 199
Whatcom 2026 Snookbrook Farms, LLC 38 to 199
Whatcom 9991 Spoelstra Dairy 38 to 199
Whatcom 9323 Springcrest Farm 38 to 199
Whatcom 9246 Steensma Dairy 38 to 199
Whatcom 2200 Sterk Dairy 38 to 199
Whatcom 4412 Sterk Dairy Of Whatcom County Inc 200 to 699
Whatcom 4995 Storm Haaven Farm 200 to 699
Whatcom 9749 Strachila Farms Inc 200 to 699
Whatcom 9163 Summit Ridge Holsteins 200 to 699
Whatcom 9104 Swede Hill Farm Inc 1 to 37
Whatcom 9266 Sytsma Brothers Dairy 200 to 699
Whatcom 5274 T J Veen Acre Farms Inc 200 to 699
Whatcom 9503 TC Berkum Farm LLC 200 to 699
Whatcom 2163 Tim Vander Haak Farm 200 to 699
Whatcom 10011 Trails Edge Farm LLC 200 to 699 0
Whatcom 9130 Twin View Dairy LLC 200 to 699 0
Whatcom 8368 Udder Pride Dairy 200 to 699
Whatcom 2099 Valley Brothers Farms 200 to 699 0
Whatcom 9593 Van Berkum & Sons Dairy LLC 700 to 1699 0
Whatcom 5376 Van Dellen Farms LLC 200 to 699
Whatcom 2109 Van Dyk K Holsteins Dairy 38 to 199
Whatcom 9520 Van Dyk S Holsteins, LLC 700 to 1699



Whatcom 2091 Van Hofwegen Dairy 200 to 699
Whatcom 2039 Van Ingen Dairy 200 to 699
Whatcom 8012 Vande Hoef Dairy LLC #1 700 to 1699
Whatcom 2241 Vande Hoef Dairy LLC #2 200 to 699 0
Whatcom 5373 Vander Haak Dairy LLC 200 to 699
Whatcom 5328 Vander Veen Dairy LLC 38 to 199
Whatcom 8219 Viacres Dairy LLC 700 to 1699
Whatcom 9429 Vlas Dairy LLC 200 to 699
Whatcom 2040 Vreugdenhil Farms LLC 200 to 699 0
Whatcom 7028 Weg-Way Dairy 38 to 199
Whatcom 10002 Western Waves LLC 200 to 699



Dairy Heifers 
Range Calves

Calves 
Range 
(Using Dairy 
Heifers) Total_N Total N Range N_Minus_Loss N Minus Loss Range

50 to 149 1 to 49 21025 to 42048 21025 to 42048
50 to 149 50 to 149 84097 to 164184 84097 to 164184
300 to 999 300 to 999 394201 to 558384 262735 to 394200
300 to 999 50 to 149 164185 to 262734 84097 to 164184
300 to 999 150 to 299 394201 to 558384 262735 to 394200
50 to 149 50 to 149 42049 to 84096 42049 to 84096

0 21025 to 42048 10513 to 21024
150 to 299 50 to 149 84097 to 164184 42049 to 84096

1 to 49 262735 to 394200 164185 to 262734
0 84097 to 164184 42049 to 84096
0 262735 to 394200 164185 to 262734

50 to 149 1 to 49 21025 to 42048 10513 to 21024
150 to 299 1 to 49 84097 to 164184 42049 to 84096
1 to 49 1 to 49 1 to 5256 1 to 5256
150 to 299 50 to 149 164185 to 262734 84097 to 164184
1 to 49 1 to 49 84097 to 164184 84097 to 164184
50 to 149 1 to 49 21025 to 42048 21025 to 42048
300 to 999 50 to 149 84097 to 164184 84097 to 164184
1 to 49 1 to 49 10513 to 21024 5257 to 10512
50 to 149 1 to 49 42049 to 84096 21025 to 42048

0 164185 to 262734 84097 to 164184
1 to 49 42049 to 84096 21025 to 42048

300 to 999 50 to 149 394201 to 558384 262735 to 394200
150 to 299 50 to 149 164185 to 262734 84097 to 164184
1000 to 1999 300 to 999 919735 to 1051134 722635 to 919734
50 to 149 1 to 49 42049 to 84096 42049 to 84096
50 to 149 1 to 49 42049 to 84096 21025 to 42048
50 to 149 50 to 149 84097 to 164184 84097 to 164184
50 to 149 1 to 49 21025 to 42048 21025 to 42048
50 to 149 1 to 49 21025 to 42048 21025 to 42048
150 to 299 50 to 149 84097 to 164184 42049 to 84096
1 to 49 1 to 49 21025 to 42048 21025 to 42048
1 to 49 0 42049 to 84096 21025 to 42048
50 to 149 1 to 49 42049 to 84096 21025 to 42048
50 to 149 1 to 49 84097 to 164184 42049 to 84096
1 to 49 1 to 49 21025 to 42048 10513 to 21024
50 to 149 1 to 49 84097 to 164184 42049 to 84096

1 to 49 21025 to 42048 10513 to 21024
0 1 to 5256 1 to 5256

150 to 299 50 to 149 84097 to 164184 84097 to 164184
1 to 49 1 to 49 10513 to 21024 10513 to 21024
50 to 149 50 to 149 84097 to 164184 42049 to 84096
1 to 49 1 to 49 21025 to 42048 10513 to 21024

0 21025 to 42048 10513 to 21024
150 to 299 50 to 149 164185 to 262734 84097 to 164184
1 to 49 1 to 49 5257 to 10512 5257 to 10512
150 to 299 50 to 149 84097 to 164184 42049 to 84096
300 to 999 50 to 149 262735 to 394200 164185 to 262734
1 to 49 1 to 49 1 to 5256 1 to 5256
50 to 149 1 to 49 42049 to 84096 21025 to 42048

1 to 49 42049 to 84096 21025 to 42048
150 to 299 50 to 149 84097 to 164184 42049 to 84096
150 to 299 50 to 149 84097 to 164184 42049 to 84096
150 to 299 50 to 149 84097 to 164184 42049 to 84096
1 to 49 1 to 49 10513 to 21024 5257 to 10512



50 to 149 1 to 49 42049 to 84096 42049 to 84096
1 to 49 1 to 49 5257 to 10512 5257 to 10512
50 to 149 1 to 49 42049 to 84096 42049 to 84096
300 to 999 150 to 299 164185 to 262734 164185 to 262734
1 to 49 1 to 49 42049 to 84096 21025 to 42048
1000 to 1999 300 to 999 722635 to 919734 558385 to 722634

0 262735 to 394200 164185 to 262734
50 to 149 1 to 49 21025 to 42048 21025 to 42048
50 to 149 1 to 49 42049 to 84096 21025 to 42048
50 to 149 1 to 49 42049 to 84096 21025 to 42048
150 to 299 150 to 299 164185 to 262734 84097 to 164184
50 to 149 1 to 49 21025 to 42048 10513 to 21024
50 to 149 50 to 149 164185 to 262734 84097 to 164184
1 to 49 1 to 49 164185 to 262734 84097 to 164184
1 to 49 1 to 49 5257 to 10512 5257 to 10512

50 to 149 164185 to 262734 84097 to 164184
50 to 149 1 to 49 42049 to 84096 21025 to 42048
1 to 49 1 to 49 21025 to 42048 10513 to 21024
1 to 49 0 42049 to 84096 21025 to 42048
50 to 149 50 to 149 84097 to 164184 42049 to 84096
1 to 49 0 42049 to 84096 21025 to 42048
1000 to 1999 300 to 999 722635 to 919734 394201 to 558384
150 to 299 50 to 149 164185 to 262734 84097 to 164184
150 to 299 1 to 49 84097 to 164184 84097 to 164184

50 to 149 164185 to 262734 84097 to 164184
0 164185 to 262734 84097 to 164184

50 to 149 50 to 149 84097 to 164184 84097 to 164184
300 to 999 150 to 299 164185 to 262734 84097 to 164184
300 to 999 50 to 149 164185 to 262734 84097 to 164184
1 to 49 1 to 49 21025 to 42048 21025 to 42048
1 to 49 1 to 49 21025 to 42048 10513 to 21024

1 to 49 42049 to 84096 21025 to 42048
150 to 299 50 to 149 84097 to 164184 84097 to 164184
50 to 149 1 to 49 42049 to 84096 42049 to 84096
1 to 49 0 1 to 5256 1 to 5256

0 164185 to 262734 84097 to 164184
50 to 149 1 to 49 42049 to 84096 42049 to 84096
1 to 49 1 to 49 21025 to 42048 21025 to 42048
50 to 149 1 to 49 21025 to 42048 21025 to 42048
1 to 49 1 to 49 21025 to 42048 10513 to 21024
50 to 149 1 to 49 42049 to 84096 42049 to 84096
1 to 49 1 to 49 10513 to 21024 10513 to 21024
300 to 999 50 to 149 164185 to 262734 84097 to 164184
300 to 999 50 to 149 164185 to 262734 84097 to 164184
150 to 299 1 to 49 84097 to 164184 42049 to 84096
50 to 149 50 to 149 84097 to 164184 42049 to 84096
1 to 49 0 5257 to 10512 5257 to 10512
50 to 149 50 to 149 42049 to 84096 42049 to 84096
300 to 999 50 to 149 164185 to 262734 84097 to 164184
1 to 49 0 84097 to 164184 84097 to 164184
150 to 299 1 to 49 84097 to 164184 84097 to 164184

0 84097 to 164184 84097 to 164184
1 to 49 164185 to 262734 84097 to 164184

1 to 49 150 to 299 164185 to 262734 84097 to 164184
0 84097 to 164184 42049 to 84096
0 164185 to 262734 84097 to 164184

1 to 49 0 164185 to 262734 84097 to 164184
50 to 149 1 to 49 21025 to 42048 21025 to 42048
300 to 999 150 to 299 262735 to 394200 164185 to 262734



1 to 49 0 84097 to 164184 42049 to 84096
150 to 299 50 to 149 164185 to 262734 84097 to 164184
1 to 49 300 to 999 262735 to 394200 164185 to 262734

0 84097 to 164184 42049 to 84096
150 to 299 50 to 149 164185 to 262734 84097 to 164184
50 to 149 1 to 49 42049 to 84096 42049 to 84096
300 to 999 300 to 999 262735 to 394200 164185 to 262734
50 to 149 1 to 49 84097 to 164184 42049 to 84096

0 164185 to 262734 84097 to 164184
50 to 149 1 to 49 42049 to 84096 21025 to 42048
1 to 49 1 to 49 84097 to 164184 84097 to 164184



Total_P Total P Range P_Minus_Loss P Minus Loss Range Acres_Owned
Acres Owned 
Range Acres_Rented

5257 to 10512 5257 to 10512 121 to 300
21025 to 42048 21025 to 42048 66 to 120
42049 to 84096 42049 to 84096 121 to 300
21025 to 42048 21025 to 42048 121 to 300
42049 to 84096 42049 to 84096 301 to 550
10513 to 21024 5257 to 10512 66 to 120
5257 to 10512 1 to 5256 26 to 65
10513 to 21024 10513 to 21024 121 to 300
42049 to 84096 21025 to 42048 301 to 550
10513 to 21024 10513 to 21024 66 to 120
42049 to 84096 42049 to 84096 121 to 300
1 to 5256 1 to 5256 26 to 65
10513 to 21024 10513 to 21024 301 to 550
1 to 5256 1 to 5256 0 to 25
21025 to 42048 21025 to 42048 66 to 120
21025 to 42048 21025 to 42048 66 to 120
5257 to 10512 5257 to 10512 0 to 25
21025 to 42048 10513 to 21024 301 to 550
1 to 5256 1 to 5256 26 to 65
5257 to 10512 5257 to 10512 121 to 300
42049 to 84096 21025 to 42048 66 to 120
5257 to 10512 5257 to 10512 121 to 300
42049 to 84096 42049 to 84096 301 to 550
21025 to 42048 21025 to 42048 66 to 120
164185 to 262734 84097 to 164184 551 to 900
10513 to 21024 5257 to 10512 26 to 65
10513 to 21024 5257 to 10512 26 to 65
21025 to 42048 10513 to 21024 121 to 300
5257 to 10512 5257 to 10512 26 to 65
5257 to 10512 5257 to 10512 26 to 65
10513 to 21024 10513 to 21024 121 to 300
5257 to 10512 1 to 5256 0 to 25
5257 to 10512 5257 to 10512 66 to 120
5257 to 10512 5257 to 10512 121 to 300
10513 to 21024 10513 to 21024 121 to 300
1 to 5256 1 to 5256 66 to 120
10513 to 21024 10513 to 21024 66 to 120
1 to 5256 1 to 5256 66 to 120
1 to 5256 1 to 5256 0 to 25
21025 to 42048 21025 to 42048 121 to 300
1 to 5256 1 to 5256 121 to 300
10513 to 21024 10513 to 21024 26 to 65
1 to 5256 1 to 5256 0 to 25
1 to 5256 1 to 5256 0 to 25
21025 to 42048 21025 to 42048 301 to 550
1 to 5256 1 to 5256 26 to 65
10513 to 21024 10513 to 21024 121 to 300
42049 to 84096 42049 to 84096 121 to 300
1 to 5256 1 to 5256 0 to 25
5257 to 10512 5257 to 10512 66 to 120
10513 to 21024 5257 to 10512 26 to 65
10513 to 21024 10513 to 21024 121 to 300
10513 to 21024 10513 to 21024 0 to 25
10513 to 21024 10513 to 21024 121 to 300
1 to 5256 1 to 5256 0 to 25



10513 to 21024 10513 to 21024 66 to 120
1 to 5256 1 to 5256 0 to 25
10513 to 21024 5257 to 10512 66 to 120
42049 to 84096 21025 to 42048 66 to 120
5257 to 10512 5257 to 10512 66 to 120
84097 to 164184 84097 to 164184 301 to 550
42049 to 84096 42049 to 84096 301 to 550
5257 to 10512 1 to 5256 26 to 65
5257 to 10512 5257 to 10512 26 to 65
5257 to 10512 5257 to 10512 66 to 120
21025 to 42048 21025 to 42048 121 to 300
1 to 5256 1 to 5256 66 to 120
21025 to 42048 21025 to 42048 121 to 300
21025 to 42048 21025 to 42048 121 to 300
1 to 5256 1 to 5256 0 to 25
21025 to 42048 21025 to 42048 121 to 300
5257 to 10512 5257 to 10512 26 to 65
1 to 5256 1 to 5256 66 to 120
10513 to 21024 5257 to 10512 66 to 120
10513 to 21024 10513 to 21024 0 to 25
5257 to 10512 5257 to 10512 26 to 65
84097 to 164184 84097 to 164184 551 to 900
21025 to 42048 21025 to 42048 121 to 300
21025 to 42048 21025 to 42048 121 to 300
21025 to 42048 21025 to 42048 121 to 300
21025 to 42048 21025 to 42048 121 to 300
21025 to 42048 21025 to 42048 121 to 300
21025 to 42048 21025 to 42048 121 to 300
21025 to 42048 21025 to 42048 301 to 550
5257 to 10512 5257 to 10512 121 to 300
1 to 5256 1 to 5256 66 to 120
5257 to 10512 5257 to 10512 66 to 120
21025 to 42048 21025 to 42048 121 to 300
10513 to 21024 10513 to 21024 121 to 300
1 to 5256 1 to 5256 3201 to 4000
21025 to 42048 21025 to 42048 121 to 300
10513 to 21024 5257 to 10512 121 to 300
5257 to 10512 1 to 5256 0 to 25
5257 to 10512 1 to 5256 26 to 65
1 to 5256 1 to 5256 0 to 25
10513 to 21024 10513 to 21024 66 to 120
1 to 5256 1 to 5256 26 to 65
21025 to 42048 21025 to 42048 121 to 300
21025 to 42048 21025 to 42048 301 to 550
10513 to 21024 10513 to 21024 121 to 300
10513 to 21024 10513 to 21024 121 to 300
1 to 5256 1 to 5256 26 to 65
10513 to 21024 10513 to 21024 66 to 120
21025 to 42048 21025 to 42048 121 to 300
21025 to 42048 21025 to 42048 121 to 300
21025 to 42048 21025 to 42048 26 to 65
21025 to 42048 21025 to 42048 26 to 65
21025 to 42048 21025 to 42048 121 to 300
21025 to 42048 21025 to 42048 121 to 300
21025 to 42048 10513 to 21024 0 to 25
21025 to 42048 21025 to 42048 66 to 120
21025 to 42048 21025 to 42048 121 to 300
5257 to 10512 1 to 5256 0 to 25
42049 to 84096 42049 to 84096 301 to 550



21025 to 42048 10513 to 21024 121 to 300
21025 to 42048 21025 to 42048 121 to 300
42049 to 84096 42049 to 84096 121 to 300
10513 to 21024 10513 to 21024 0 to 25
21025 to 42048 21025 to 42048 121 to 300
10513 to 21024 5257 to 10512 121 to 300
42049 to 84096 42049 to 84096 0 to 25
10513 to 21024 10513 to 21024 66 to 120
21025 to 42048 21025 to 42048 301 to 550
10513 to 21024 5257 to 10512 26 to 65
21025 to 42048 21025 to 42048 66 to 120



Acres Rented 
Range Total_Acres

Total Acres 
Range lbs_N_Acre lbs_P_Acre Export

26 to 65 121 to 300 120 28 NO
121 to 300 121 to 300 317 75 NO
121 to 300 301 to 550 614 144 YES
121 to 300 301 to 550 298 70 NO
553 to 900 991 to 1300 288 68 YES
121 to 300 121 to 300 206 48 NO
121 to 300 121 to 300 68 16 NO
121 to 300 301 to 550 197 46 YES
301 to 550 991 to 1300 185 44 NO
66 to 120 121 to 300 313 76 NO
301 to 550 551 to 900 285 68 YES
26 to 65 66 to 120 175 41 NO
301 to 550 551 to 900 112 26 NO
0 to 25 0 to 25 124 29 NO
121 to 300 301 to 550 346 82 NO
0 to 25 66 to 120 927 221 YES
66 to 120 66 to 120 230 54 NO
121 to 300 301 to 550 176 40 YES
0 to 25 26 to 65 166 39 NO
301 to 550 551 to 900 68 16 NO
121 to 300 301 to 550 489 117 YES
0 to 25 121 to 300 229 55 NO
121 to 300 301 to 550 544 129 YES
121 to 300 121 to 300 424 100 NO
301 to 550 991 to 1300 636 149 YES
26 to 65 66 to 120 441 103 NO
121 to 300 121 to 300 143 33 NO
66 to 120 121 to 300 301 71 YES
26 to 65 66 to 120 247 58 NO
26 to 65 66 to 120 245 58 NO
26 to 65 121 to 300 376 88 YES
121 to 300 121 to 300 172 40 NO
0 to 25 66 to 120 241 57 NO
0 to 25 121 to 300 182 42 NO
121 to 300 301 to 550 165 39 NO
26 to 65 66 to 120 150 35 NO
66 to 120 121 to 300 360 85 YES
66 to 120 121 to 300 80 19
0 to 25 0 to 25 259 63 NO
66 to 120 301 to 550 281 66 YES
0 to 25 121 to 300 73 17 NO
121 to 300 121 to 300 266 63 NO
66 to 120 66 to 120 193 45 NO
121 to 300 121 to 300 98 23 NO
0 to 25 301 to 550 263 62 NO
0 to 25 26 to 65 139 32 NO
301 to 550 551 to 900 131 31 NO
121 to 300 301 to 550 420 99 YES
26 to 65 26 to 65 63 15 NO
66 to 120 121 to 300 222 53 YES
26 to 65 66 to 120 459 111 NO
66 to 120 301 to 550 211 50 NO
121 to 300 121 to 300 367 86 YES
121 to 300 301 to 550 152 35 YES
26 to 65 26 to 65 155 37 YES



0 to 25 66 to 120 590 140 YES
66 to 120 66 to 120 68 15 NO
66 to 120 121 to 300 204 48 NO
0 to 25 66 to 120 1396 326 YES
26 to 65 121 to 300 199 47 NO
1301 - 1800 1801 to 2500 297 70 NO
121 to 300 551 to 900 379 91 YES
0 to 25 26 to 65 409 96 YES
26 to 65 66 to 120 326 77 YES
121 to 300 121 to 300 171 40 NO
121 to 300 121 to 300 389 91 YES
26 to 65 121 to 300 106 24 NO
121 to 300 121 to 300 500 119 NO
66 to 120 301 to 550 433 103 YES
66 to 120 66 to 120 69 16 NO
121 to 300 301 to 550 306 73 YES
66 to 120 121 to 300 249 58 YES
0 to 25 66 to 120 180 42 NO
26 to 65 121 to 300 232 55 YES
121 to 300 121 to 300 385 91 NO
66 to 120 121 to 300 277 66 YES
551 to 900 1301 to 1800 417 98 YES
121 to 300 301 to 550 291 69 NO
26 to 65 301 to 550 333 78 NO
121 to 300 301 to 550 278 66 NO
121 to 300 551 to 900 250 60 YES
66 to 120 121 to 300 335 80 YES
301 to 550 301 to 550 345 81 YES
26 to 65 301 to 550 291 68 NO
26 to 65 121 to 300 144 34 NO
26 to 65 121 to 300 152 36 YES
26 to 65 121 to 300 205 49 NO
66 to 120 301 to 550 266 63 NO
66 to 120 121 to 300 243 56 NO
0 to 25 3201 to 4000 1 0
121 to 300 301 to 550 259 62 NO
121 to 300 301 to 550 126 29 YES
121 to 300 121 to 300 71 17 NO
0 to 25 26 to 65 332 78 NO
121 to 300 121 to 300 135 32 NO
66 to 120 121 to 300 273 64 YES
26 to 65 66 to 120 131 31 NO
66 to 120 301 to 550 362 85 YES
66 to 120 301 to 550 300 70 NO
0 to 25 121 to 300 209 49 NO
66 to 120 121 to 300 263 62 YES
66 to 120 121 to 300 41 10 NO
121 to 300 121 to 300 218 51 NO
121 to 300 301 to 550 342 80 YES
26 to 65 121 to 300 477 114 YES
121 to 300 121 to 300 480 113 NO
121 to 300 121 to 300 496 119 YES
26 to 65 121 to 300 447 107 YES
66 to 120 121 to 300 588 139 YES
66 to 120 66 to 120 796 190 YES
301 to 550 301 to 550 382 92 YES
121 to 300 301 to 550 386 92 YES
121 to 300 121 to 300 120 28 NO
121 to 300 551 to 900 306 71 YES



121 to 300 417 101
121 to 300 301 to 550 311 73 YES
301 to 550 551 to 900 347 82 YES
121 to 300 121 to 300 460 112 NO
301 to 550 301 to 550 262 62 YES
0 to 25 121 to 300 309 72 NO
552 to 900 551 to 900 361 84 YES
66 to 120 121 to 300 310 73 YES
121 to 300 301 to 550 262 63 YES
121 to 300 121 to 300 200 47 YES
121 to 300 301 to 550 234 56 YES



County AG ID Facility Name Milking Dry
Whatcom 8940 ALBERT DE BOER DAIRY NW
Whatcom 2064 ALMAR DAIRY NW
Whatcom 4932 APPEL BROTHERS DAIRY LLC NW
Whatcom 9962 ART VANDER WAAL DAIRY NW
Whatcom 5981 BEL-LYN FARMS LLC NW
Whatcom 4956 BLOKS EVERGREEN DAIRY LLC NW
Whatcom 9876 BOUMA FARMS INC NW
Whatcom 9887 BRECKENRIDGE FARM NW
Whatcom 9926 CLEARBROOK HOLSTEINS NW
Whatcom 2175 Coldstream Farms LLC NW
Whatcom 9707 COLDSTREAM FARMS LLC #1 NW
Whatcom 9990 COUNTRYSIDE DAIRY NW
Whatcom 9868 CRANDALL FARMS NW
Whatcom 8508 DAN NOTEBOOM DAIRY NW
Whatcom 9894 DAVID VANT ZET DAIRY NW
Whatcom 8501 DE BRUIN DAIRY NW
Whatcom 9087 DEE BEE JERSEY FARM LLC NW
Whatcom 2096 DICKINSON FARMS NW
Whatcom 9194 DVH ENTERPRISES TRUST NW
Whatcom 4415 DYKMAN DAIRY NW
Whatcom 9149 DYKSTRA FARMS NW
Whatcom 9468 DYNA MOO DAIRY NW
Whatcom 2245 DYNA MOO DAIRY LLC #2 NW
Whatcom 9728 EAGLEMILL FARMS NW
Whatcom 74 ED BOSSCHER DAIRY #2 NW
Whatcom 9005 EDALEEN DAIRY LLC NW
Whatcom 9989 EDELWEISS DAIRY NW
Whatcom 2168 ELDRIDGE FARM NW
Whatcom 9948 EVER-LYN FARM NW
Whatcom 2182 EVERNOOK DAIRY NW
Whatcom 8714 EVERNOOK DAIRY NW
Whatcom 9727 FABER DAIRY NW
Whatcom 6043 FAMILY HILL FARM NW
Whatcom 8610 FEDDEMA AND SONS DAIRY NW
Whatcom 2184 Fish Trap II LLC NW
Whatcom 9767 FRESH BREEZE ORGANIC DAIRY NW
Whatcom 8834 GILIAM DAIRY NW
Whatcom 4587 GLEN BLANKERS DAIRY NW
Whatcom 2104 GOLDCREST NW
Whatcom 2142 Greenview Dairy NW
Whatcom 5375 GREG SMIT DAIRY NW
Whatcom 4420 H & H FARMS NW
Whatcom 8304 HA-LO DAIRY NW
Whatcom 9314 HIDDEN ACRES DAIRY NW
Whatcom 9136 HILLVIEW DAIRY LLC NW
Whatcom 2162 JACKIE'S JERSEY MILK DAIRY NW
Whatcom 5099 JAMES DAIRY LLC NW
Whatcom 5060 JAMES HEERINGA DAIRY NW
Whatcom 5207 JO-RAY GUERNSEY FARM NW
Whatcom 8869 KEITH AND ROXIE ROOSMA DAIRY NW
Whatcom 9785 KEN BOSSCHER DAIRY NW
Whatcom 9392 KENNETH G ZYLSTRA DAIRY NW
Whatcom 8868 LA-DEE HOLSTEINS NW
Whatcom 2244 LAIRD DAIRY LLC NW



Whatcom 9767 LANGLEY DAIRY INC DBA FRESH BREEZE  NW
Whatcom 9523 LAST STAND FARMS LLC NW
Whatcom 4607 LENACRES DAIRY NW
Whatcom 5531 LENSSEN DAIRY LLC NW
Whatcom 9304 LLOYD WINTERBERG DAIRY NW
Whatcom 9866 M J D FARMS 1 LLC NW
Whatcom 8675 MAARHUIS DAIRY LLC NW
Whatcom 8333 MAINSTREAM HOLSTEINS NW
Whatcom 9555 MAPLE LANE DAIRY NW
Whatcom 9880 MAPLE VIEW FARM NW
Whatcom 8979 MAPLEVILLE DAIRY INC NW
Whatcom 4606 MARKWELL HOLSTEINS LLC NW
Whatcom 5171 MARMEL DAIRY NW
Whatcom 2101 MEADOW PARK DAIRY LLC NW
Whatcom 10004 MYSHANN DAIRY INC NW
Whatcom 9586 NEERLANDA DAIRY NW
Whatcom 9524 OK DAIRY LLC NW
Whatcom 5032 PARISH DAIRY NW
Whatcom 9689 PAUL BONSEN DAIRY NW
Whatcom 9459 PEN ROD DAIRY NW
Whatcom 5189 PERRY FARMS NW
Whatcom 9329 PETE DEJAGER DAIRY NW
Whatcom 4585 POMEROY FARM LLC NW
Whatcom 5200 POSTMA DAIRY NW
Whatcom 2111 PROVIDENCE DAIRY NW
Whatcom 4939 R BAJEMA FARM, INC NW
Whatcom 9230 R T J FARM LLC NW
Whatcom 9469 RHODY DAIRY LLC NW
Whatcom 9291 RIDGELINE DAIRY LLC NW
Whatcom 9137 ROBERT J SMIT DAIRY NW
Whatcom 8322 ROGER & JACKIE BLOK DAIRY NW
Whatcom 9150 RON BRANN DAIRY NW
Whatcom 4459 RON BRONSEMA DAIRY NW
Whatcom 9823 RONALD VANDER VEEN DAIRY NW
Whatcom 5213 RONELEE FARMS NW
Whatcom 4612 ROZELYN FARM NW
Whatcom 2149 SILVERGATE DAIRY NW
Whatcom 5243 SMIT BROS. DAIRY NW
Whatcom 2026 SNOOKBROOK FARMS, LLC (PLEASANT V  NW
Whatcom 9991 SPOELSTRA DAIRY NW
Whatcom 9323 SPRINGCREST FARM NW
Whatcom 9246 STEENSMA DAIRY NW
Whatcom 2200 STERK DAIRY NW
Whatcom 4412 STERK DAIRY OF WHATCOM COUNTY INCNW
Whatcom 4995 STORM HAAVEN FARM NW
Whatcom 9749 STRACHILA FARMS INC NW
Whatcom 2050 SUMMIT RIDGE HOLSTEINS NW
Whatcom 9163 SUMMITRIDGE HOLSTEINS NW
Whatcom 9104 SWEDE HILL FARM INC NW
Whatcom 9266 SYTSMA BROS DAIRY NW
Whatcom 5274 T J VEEN ACRE FARMS INC NW
Whatcom 9503 TC BERKUM FARM LLC NW
Whatcom 5011 TERRY DE VALOIS DAIRY NW
Whatcom 2236 TJOELKER DAIRY (FOREST GROVE FARMNW
Whatcom 9726 Twin Brook Creamery NW
Whatcom 9130 TWIN VIEW DAIRY NW
Whatcom 8368 UDDER PRIDE DAIRY NW
Whatcom 2099 VALLEY BROTHERS LLC. NW
Whatcom 9593 VAN BERKUM & SONS DAIRY LLC NW



Whatcom 2049 VAN BERKUM & SONS DAIRY LLC #2 NW
Whatcom 5376 VAN DELLEN FARMS LLC NW
Whatcom 2109 VAN DYK K HOLSTEINS DAIRY NW
Whatcom 9520 VAN DYK S HOLSTEINS, LLC NW
Whatcom 2091 VAN HOFWEGEN DAIRY NW
Whatcom 2039 VAN INGEN DAIRY NW
Whatcom 8012 VANDE HOEF DAIRY LLC #1 NW
Whatcom 2241 VANDE HOEF DAIRY LLC #2 NW
Whatcom 5373 VANDER HAAK DAIRY LLC NW
Whatcom 2163 VANDER HAAK FARM NW
Whatcom 5328 VANDER VEEN DAIRY LLC NW
Whatcom 8975 VEDDER MOUNTAIN DAIRY NW
Whatcom 9699 VEEN HUIZEN FARMS LLC NW
Whatcom 8219 VIACRES DAIRY LLC NW
Whatcom 9429 VLAS DAIRY, LLC NW
Whatcom 2040 VREUGDENHIL FARMS LLC NW
Whatcom 7028 WEG-WAY DAIRY NW
Whatcom 10002 WESTERN WAVES NW
Whatcom 9210 WILL-O-WEST NW
Whatcom 132 NW 40984 5611



Total 
Mature

Total Mature 
Range Heifers Heifer Ranges Calves

Calves Range 
(using Heifer 

Ranges)

Total N 
Produced 

as 
excreted

38 to 199 1 to 49 1 to 49
200 to 699 0 50 to 149
200 to 699 50 to 149 50 to 149

700 to 1699 0 154 to 299
200 to 699 300 to 999 50 to 149

700 to 1699 300 to 999 155 to 299
38 to 199 50 to 149 1 to 49
38 to 199 1 to 49 1 to 49

200 to 699 50 to 149 1 to 49
38 to 199 50 to 149 0

700 to 1699 300 to 999 153 to 299
700 to 1699 0 0

38 to 199 1 to 49 1 to 49
200 to 699 50 to 149 50 to 149

1 to 37 1 to 49 1 to 49
200 to 699 0 0
200 to 699 1 to 49 1 to 49
38 to 199 0 0
38 to 199 1 to 49 1 to 49

1 to 37 1 to 49 1 to 49
38 to 199 50 to 149 1 to 49

700 to 1699 0 0
38 to 199 0 0

700 to 1699 300 to 999 156 to 299
200 to 699 0 0

2700 to 3699 150 to 299 300 to 999
38 to 199 0 1 to 49
38 to 199 1 to 49 1 to 49

200 to 699 150 to 299 50 to 149
38 to 199 50 to 149 1 to 49
38 to 199 50 to 149 1 to 49

200 to 699 1 to 49 1 to 49
38 to 199 50 to 149 1 to 49
38 to 199 50 to 149 0
38 to 199 1 to 49 0

200 to 699 50 to 149 1 to 49
38 to 199 50 to 149 1 to 49

200 to 699 50 to 149 50 to 149
38 to 199 0 1 to 49
38 to 199 1 to 49 1 to 49

200 to 699 150 to 299 50 to 149
38 to 199 1 to 49 1 to 49

200 to 699 50 to 149 1 to 49
38 to 199 1 to 49 1 to 49

200 to 699 150 to 299 50 to 149
1 to 37 1 to 49 1 to 49

200 to 699 150 to 299 50 to 149
200 to 699 300 to 999 50 to 149

1 to 37 1 to 49 1 to 49
38 to 199 1 to 49 1 to 49
38 to 199 0 1 to 49

200 to 699 150 to 299 50 to 149
200 to 699 150 to 299 50 to 149

1 to 37 1 to 49 1 to 49



200 to 699 50 to 149 1 to 49
38 to 199 50 to 149 1 to 49
38 to 199 50 to 149 1 to 49

200 to 699 0 1 to 49
38 to 199 1 to 49 1 to 49

1700 to 2699 50 to 149 300 to 999
700 to 1699 50 to 149 0

38 to 199 1 to 49 1 to 49
38 to 199 50 to 149 1 to 49
38 to 199 50 to 149 1 to 49

200 to 699 150 to 299 50 to 149
38 to 199 50 to 149 1 to 49

200 to 699 50 to 149 50 to 149
200 to 699 1 to 49 0

1 to 37 1 to 49 1 to 49
38 to 199 50 to 149 1 to 49

200 to 699 0 50 to 149
38 to 199 50 to 149 1 to 49
38 to 199 1 to 49 1 to 49

200 to 699 1 to 49 50 to 149
200 to 699 50 to 149 50 to 149
38 to 199 1 to 49 0

1700 to 2699 1000 to 1999 300 to 999
200 to 699 150 to 299 50 to 149
200 to 699 150 to 299 50 to 149
200 to 699 50 to 149 50 to 149
200 to 699 300 to 999 1 to 49

700 to 1699 0 0
200 to 699 300 to 999 50 to 149
200 to 699 150 to 299 50 to 149
200 to 699 150 to 299 50 to 149
38 to 199 50 to 149 1 to 49
38 to 199 50 to 149 1 to 49
38 to 199 0 1 to 49

200 to 699 150 to 299 50 to 149
38 to 199 50 to 149 1 to 49

200 to 699 0 0
200 to 699 50 to 149 1 to 49
38 to 199 1 to 49 1 to 49
38 to 199 1 to 49 1 to 49
38 to 199 1 to 49 1 to 49

200 to 699 50 to 149 1 to 49
1 to 37 1 to 49 1 to 49

200 to 699 150 to 299 50 to 149
200 to 699 150 to 299 50 to 149
200 to 699 50 to 149 1 to 49
38 to 199 1 to 49 1 to 49

200 to 699 150 to 299 50 to 149
38 to 199 1 to 49 1 to 49
38 to 199 50 to 149 50 to 149

200 to 699 150 to 299 150 to 299
200 to 699 1 to 49 1 to 49
38 to 199 1 to 49 1 to 49
38 to 199 0 0

200 to 699 50 to 149 50 to 149
200 to 699 1 to 49 1 to 49
200 to 699 150 to 299 50 to 149
38 to 199 50 to 149 0

200 to 699 150 to 299 50 to 149



38 to 199 0 0
200 to 699 1 to 49 0
38 to 199 1 to 49 1 to 49

200 to 699 50 to 149 300 to 999
200 to 699 0 0
200 to 699 50 to 149 50 to 149

700 to 1699 1 to 49 152 to 299
200 to 699 0 0
200 to 699 300 to 999 50 to 149
200 to 699 150 to 299 50 to 149
38 to 199 50 to 149 1 to 49
38 to 199 1 to 49 1 to 49

700 to 1699 300 to 999 151 to 299
38 to 199 0 0

200 to 699 50 to 149 0
200 to 699 0 0
200 to 699 50 to 149 0
200 to 699 50 to 149 1 to 49
38 to 199 1 to 49 1 to 49

46595 13507 7364 17192507



Total N Produced as 
excreted Range

Total N 
minus 

estimated 
losses of 

35%

Total N minus 
estimated losses of 

35% Range

Total P 
Produced 

as 
excreted

Total P Produced as 
excreted Range

Total P 
minus 

estimated 
losses of 

10%
21025 to 42048 21025 to 42048 5257 to 10512

164185 to 262734 84097 to 164184 21025 to 42048
84097 to 164184 42049 to 84096 10513 to 21024

262735 to 394203 164185 to 262734 42049 to 84096
164185 to 262734 84097 to 164184 21025 to 42048
262735 to 394206 164185 to 262734 42049 to 84096

42049 to 84096 21025 to 42048 5257 to 10512
21025 to 42048 21025 to 42048 5257 to 10512

84097 to 164184 42049 to 84096 10513 to 21024
42049 to 84096 42049 to 84096 10513 to 21024

262735 to 394205 164185 to 262734 42049 to 84096
262735 to 394204 164185 to 262734 42049 to 84096

21025 to 42048 10513 to 21024 1 to 5256
84097 to 164184 42049 to 84096 21025 to 42048

5257 to 10512 1 to 5256 1 to 5256
164185 to 262734 84097 to 164184 21025 to 42048
84097 to 164184 84097 to 164184 21025 to 42048
21025 to 42048 21025 to 42048 5257 to 10512
21025 to 42048 21025 to 42048 5257 to 10512
10513 to 21024 5257 to 10512 1 to 5256
42049 to 84096 21025 to 42048 5257 to 10512

164185 to 262734 84097 to 164184 21025 to 42048
42049 to 84096 21025 to 42048 5257 to 10512

394201 to 558384 262735 to 394207 42049 to 84096
84097 to 164184 84097 to 164184 21025 to 42048

1051135 and above 558385 to 722634 164185 to 262734
42049 to 84096 21025 to 42048 5257 to 10512
21025 to 42048 21025 to 42048 5257 to 10512

84097 to 164184 84097 to 164184 21025 to 42048
21025 to 42048 21025 to 42048 5257 to 10512
21025 to 42048 21025 to 42048 5257 to 10512

84097 to 164184 42049 to 84096 10513 to 21024
21025 to 42048 21025 to 42048 5257 to 10512
42049 to 84096 21025 to 42048 5257 to 10512
10513 to 21024 10513 to 21024 1 to 5256
42049 to 84096 42049 to 84096 10513 to 21024
21025 to 42048 10513 to 21024 1 to 5256

84097 to 164184 42049 to 84096 10513 to 21024
21025 to 42048 10513 to 21024 1 to 5256
21025 to 42048 10513 to 21024 1 to 5256

84097 to 164184 42049 to 84096 21025 to 42048
21025 to 42048 10513 to 21024 1 to 5256
42049 to 84096 42049 to 84096 10513 to 21024
21025 to 42048 10513 to 21024 5257 to 10512

84097 to 164184 84097 to 164184 21025 to 42048
10513 to 21024 5257 to 10512 1 to 5256

84097 to 164184 42049 to 84096 10513 to 21024
262735 to 394201 164185 to 262734 42049 to 84096

5257 to 10512 1 to 5256 1 to 5256
42049 to 84096 21025 to 42048 5257 to 10512
42049 to 84096 42049 to 84096 10513 to 21024

84097 to 164184 42049 to 84096 10513 to 21024
84097 to 164184 42049 to 84096 10513 to 21024
10513 to 21024 5257 to 10512 1 to 5256



42049 to 84096 42049 to 84096 10513 to 21024
42049 to 84096 21025 to 42048 10513 to 21024
42049 to 84096 42049 to 84096 10513 to 21024

164185 to 262734 84097 to 164184 21025 to 42048
42049 to 84096 21025 to 42048 5257 to 10512

558385 to 722634 394201 to 558384 84097 to 164184
394201 to 558384 262735 to 394206 42049 to 84096

21025 to 42048 10513 to 21024 1 to 5256
42049 to 84096 21025 to 42048 5257 to 10512
42049 to 84096 21025 to 42048 10513 to 21024

164185 to 262734 84097 to 164184 21025 to 42048
21025 to 42048 10513 to 21024 1 to 5256

164185 to 262734 84097 to 164184 21025 to 42048
164185 to 262734 84097 to 164184 21025 to 42048

5257 to 10512 5257 to 10512 1 to 5256
42049 to 84096 42049 to 84096 10513 to 21024

164185 to 262734 84097 to 164184 21025 to 42048
42049 to 84096 21025 to 42048 5257 to 10512
21025 to 42048 10513 to 21024 1 to 5256
42049 to 84096 42049 to 84096 10513 to 21024
42049 to 84096 42049 to 84096 10513 to 21024
42049 to 84096 21025 to 42048 5257 to 10512

722635 to 919734 394201 to 558384 84097 to 164184
164185 to 262734 84097 to 164184 21025 to 42048
164185 to 262734 84097 to 164184 21025 to 42048
164185 to 262734 84097 to 164184 21025 to 42048
164185 to 262734 84097 to 164184 21025 to 42048
262735 to 394200 164185 to 262734 42049 to 84096
164185 to 262734 84097 to 164184 21025 to 42048
164185 to 262734 84097 to 164184 21025 to 42048
164185 to 262734 84097 to 164184 21025 to 42048

42049 to 84096 21025 to 42048 5257 to 10512
21025 to 42048 21025 to 42048 5257 to 10512
42049 to 84096 21025 to 42048 5257 to 10512

84097 to 164184 84097 to 164184 21025 to 42048
42049 to 84096 42049 to 84096 10513 to 21024

164185 to 262734 84097 to 164184 21025 to 42048
42049 to 84096 42049 to 84096 10513 to 21024
21025 to 42048 21025 to 42048 5257 to 10512
21025 to 42048 10513 to 21024 5257 to 10512
21025 to 42048 10513 to 21024 5257 to 10512
42049 to 84096 42049 to 84096 10513 to 21024
10513 to 21024 5257 to 10512 1 to 5256

164185 to 262734 84097 to 164184 21025 to 42048
84097 to 164184 84097 to 164184 21025 to 42048
84097 to 164184 42049 to 84096 10513 to 21024
21025 to 42048 21025 to 42048 5257 to 10512

84097 to 164184 42049 to 84096 21025 to 42048
21025 to 42048 10513 to 21024 5257 to 10512
42049 to 84096 42049 to 84096 10513 to 21024

164185 to 262734 84097 to 164184 21025 to 42048
84097 to 164184 84097 to 164184 21025 to 42048
21025 to 42048 10513 to 21024 1 to 5256
10513 to 21024 5257 to 10512 1 to 5256

84097 to 164184 42049 to 84096 10513 to 21024
164185 to 262734 84097 to 164184 21025 to 42048
164185 to 262734 84097 to 164184 21025 to 42048

42049 to 84096 21025 to 42048 5257 to 10512
164185 to 262734 84097 to 164184 21025 to 42048



42049 to 84096 21025 to 42048 5257 to 10512
164185 to 262734 84097 to 164184 21025 to 42048

21025 to 42048 10513 to 21024 1 to 5256
164185 to 262734 84097 to 164184 42049 to 84096
84097 to 164184 42049 to 84096 10513 to 21024

164185 to 262734 84097 to 164184 21025 to 42048
262735 to 394207 164185 to 262734 42049 to 84096
84097 to 164184 42049 to 84096 10513 to 21024

164185 to 262734 84097 to 164184 21025 to 42048
84097 to 164184 84097 to 164184 21025 to 42048
42049 to 84096 42049 to 84096 10513 to 21024
42049 to 84096 42049 to 84096 10513 to 21024

262735 to 394202 164185 to 262734 42049 to 84096
21025 to 42048 10513 to 21024 1 to 5256

84097 to 164184 42049 to 84096 10513 to 21024
164185 to 262734 84097 to 164184 21025 to 42048

42049 to 84096 42049 to 84096 10513 to 21024
84097 to 164184 42049 to 84096 10513 to 21024
10513 to 21024 10513 to 21024 1 to 5256

11175130 2937378 2643640



Total P minus 
estimated losses of 

10% Range
Acres 

Owned

Acres 
owned 
Range

Acres 
Rented

Acres Rented 
Range Total Acres

Total Acres 
Range lbsN/A

5257 to 10512 121 to 300 66 to 120 121 to 300 104
21025 to 42048 121 to 300 301 to 550 551 to 900 198
10513 to 21024 66 ot 120 121 to 300 301 to 550 209
42049 to 84096 121 to 300 66 to 120 301 to 550 554
21025 to 42048 121 to 300 121 to 300 301 to 550 299
42049 to 84096 301 to 550 301 to 550 551 to 900 308
5257 to 10512 0 to 25 121 to 300 121 to 300 167

1 to 5256 26 to 65 121 to 300 121 to 300 72
10513 to 21024 121 to 300 66 to 120 121 to 300 228
10513 to 21024 66 ot 120 0 to 25 66 to 120 371
42049 to 84096 301 to 550 301 to 550 551 to 900 299
42049 to 84096 121 to 300 301 to 550 551 to 900 277

1 to 5256 26 to 65 66 to 120 121 to 300 160
10513 to 21024 301 to 550 121 to 300 551 to 900 138

1 to 5256 66 ot 120 0 to 25 66 to 120 66
21025 to 42048 66 ot 120 121 to 300 301 to 550 327
21025 to 42048 66 ot 120 0 to 25 66 to 120 876
5257 to 10512 0 to 25 121 to 300 121 to 300 172
5257 to 10512 26 to 65 66 to 120 66 to 120 211

1 to 5256 26 to 65 0 to 25 26 to 65 142
5257 to 10512 121 to 300 301 to 550 301 to 550 73

21025 to 42048 121 to 300 121 to 300 301 to 550 338
5257 to 10512 121 to 300 0 to 25 121 to 300 196

42049 to 84096 301 to 550 121 to 300 551 to 900 348
10513 to 21024 66 ot 120 121 to 300 301 to 550 247

84097 to 164184 551 to 900 551 to 900 1301 to 1800 402
5257 to 10512 26 to 65 0 to 25 26 to 65 592
5257 to 10512 26 to 65 121 to 300 121 to 300 138

10513 to 21024 121 to 300 66 to 120 121 to 300 293
5257 to 10512 26 to 65 66 to 120 66 to 120 233
5257 to 10512 26 to 65 66 to 120 66 to 120 231

10513 to 21024 121 to 300 66 to 120 121 to 300 267
1 to 5256 26 to 65 66 to 120 121 to 300 152

5257 to 10512 66 ot 120 0 to 25 66 to 120 271
1 to 5256 26 to 65 0 to 25 26 to 65 210

10513 to 21024 121 to 300 121 to 300 301 to 550 129
1 to 5256 66 ot 120 0 to 25 66 to 120 202

10513 to 21024 66 ot 120 66 to 120 121 to 300 348
1 to 5256 66 ot 120 66 to 120 121 to 300 89
1 to 5256 26 to 65 0 to 25 26 to 65 491

10513 to 21024 121 to 300 66 to 120 301 to 550 235
1 to 5256 0 to 25 121 to 300 121 to 300 120

10513 to 21024 26 to 65 121 to 300 121 to 300 279
1 to 5256 66 ot 120 26 to 65 121 to 300 117

21025 to 42048 301 to 550 0 to 25 301 to 550 238
1 to 5256 26 to 65 26 to 65 66 to 120 113

10513 to 21024 121 to 300 301 to 550 551 to 900 124
21025 to 42048 121 to 300 121 to 300 301 to 550 415

1 to 5256 0 to 25 0 to 25 26 to 65 82
5257 to 10512 66 ot 120 66 to 120 121 to 300 181
5257 to 10512 26 to 65 66 to 120 121 to 300 290

10513 to 21024 121 to 300 66 to 120 301 to 550 232
10513 to 21024 0 to 25 121 to 300 121 to 300 311

1 to 5256 0 to 25 26 to 65 26 to 65 171



10513 to 21024 121 to 300 121 to 300 301 to 550 129
5257 to 10512 121 to 300 0 to 25 121 to 300 257

10513 to 21024 66 ot 120 66 to 120 121 to 300 195
21025 to 42048 66 ot 120 121 to 300 301 to 550 387
5257 to 10512 66 ot 120 66 to 120 121 to 300 132

84097 to 164184 301 to 550 901 to 1300 1301 to 1800 269
42049 to 84096 301 to 550 301 to 550 551 to 900 380

1 to 5256 26 to 65 121 to 300 121 to 300 108
5257 to 10512 26 to 65 66 to 120 121 to 300 257
5257 to 10512 66 ot 120 121 to 300 121 to 300 168

21025 to 42048 121 to 300 66 to 120 121 to 300 417
1 to 5256 66 ot 120 26 to 65 121 to 300 137

21025 to 42048 121 to 300 121 to 300 121 to 300 471
21025 to 42048 121 to 300 121 to 300 301 to 550 368

1 to 5256 0 to 25 26 to 65 26 to 65 149
10513 to 21024 0 to 25 121 to 300 121 to 300 280
21025 to 42048 66 ot 120 301 to 550 301 to 550 300
5257 to 10512 26 to 65 121 to 300 121 to 300 175

1 to 5256 66 ot 120 0 to 25 66 to 120 150
10513 to 21024 66 ot 120 26 to 65 121 to 300 310
10513 to 21024 0 to 25 121 to 300 121 to 300 283
5257 to 10512 26 to 65 66 to 120 121 to 300 273

84097 to 164184 551 to 900 301 to 550 901 to 1300 414
21025 to 42048 121 to 300 121 to 300 301 to 550 280
21025 to 42048 121 to 300 26 to 65 121 to 300 522
21025 to 42048 301 to 550 66 to 120 551 to 900 229
21025 to 42048 121 to 300 121 to 300 301 to 550 298
21025 to 42048 121 to 300 121 to 300 551 to 900 288
21025 to 42048 121 to 300 66 to 120 121 to 300 439
21025 to 42048 121 to 300 121 to 300 121 to 300 441
21025 to 42048 121 to 300 66 to 120 301 to 550 287
5257 to 10512 121 to 300 26 to 65 121 to 300 182

1 to 5256 66 ot 120 26 to 65 66 to 120 217
5257 to 10512 66 ot 120 0 to 25 66 to 120 254

21025 to 42048 121 to 300 66 to 120 301 to 550 260
10513 to 21024 121 to 300 26 to 65 121 to 300 246
21025 to 42048 121 to 300 121 to 300 301 to 550 275
10513 to 21024 121 to 300 121 to 300 301 to 550 132

1 to 5256 0 to 25 121 to 300 121 to 300 132
1 to 5256 26 to 65 0 to 25 66 to 120 316
1 to 5256 0 to 25 66 to 120 66 to 120 173

10513 to 21024 66 ot 120 121 to 300 121 to 300 243
1 to 5256 26 to 65 26 to 65 66 to 120 101

21025 to 42048 121 to 300 66 to 120 301 to 550 308
21025 to 42048 121 to 300 26 to 65 301 to 550 339
10513 to 21024 0 to 25 66 to 120 66 to 120 589
5257 to 10512 26 to 65 26 to 65 66 to 120 258

10513 to 21024 66 ot 120 66 to 120 121 to 300 339
1 to 5256 26 to 65 66 to 120 121 to 300 117

5257 to 10512 121 to 300 121 to 300 301 to 550 140
21025 to 42048 301 to 550 301 to 550 292
21025 to 42048 121 to 300 66 to 120 121 to 300 412

1 to 5256 121 to 300 0 to 25 121 to 300 126
1 to 5256 0 to 25 0 to 25 0 to 25 467

10513 to 21024 121 to 300 0 to 25 121 to 300 362
21025 to 42048 121 to 300 26 to 65 121 to 300 518
21025 to 42048 121 to 300 121 to 300 301 to 550 297
5257 to 10512 0 to 25 121 to 300 121 to 300 163
21025 to 42048 121 to 300 0 to 25 121 to 300 646



5257 to 10512 121 to 300 0 to 25 121 to 300 126
21025 to 42048 121 to 300 121 to 300 121 to 300 419

1 to 5256 66 ot 120 0 to 25 66 to 120 232
21025 to 42048 0 to 25 551 to 900 551 to 900 263
10513 to 21024 121 to 300 0 to 25 121 to 300 404
21025 to 42048 121 to 300 121 to 300 301 to 550 307
42049 to 84096 301 to 550 301 to 550 551 to 900 371
10513 to 21024 0 to 25 121 to 300 121 to 300 364
21025 to 42048 121 to 300 301 to 550 551 to 900 212
10513 to 21024 26 to 65 121 to 300 121 to 300 344
5257 to 10512 121 to 300 0 to 25 121 to 300 291
5257 to 10512 121 to 300 26 to 65 301 to 550 135

42049 to 84096 121 to 300 121 to 300 301 to 550 400
1 to 5256 0 to 25 551 to 900 551 to 900 17

10513 to 21024 66 ot 120 66 to 120 121 to 300 277
21025 to 42048 301 to 550 121 to 300 551 to 900 186
10513 to 21024 121 to 300 121 to 300 239
10513 to 21024 66 ot 120 0 to 25 66 to 120 573

1 to 5256 26 to 65 0 to 25 26 to 65 196
20347 20090 40437 276
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70
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17
54
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70
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15
79

209
41
50
33
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47
81
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55
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115
55
28
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28
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26
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42
70
54
73
40



30
60
46
92
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61
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County
Number of 

dairies Region Milking Dry
Total 

Mature Heifers Calves

Total N 
Produced as 

excreted
Adams 8 EA 6500 953 7453 4620 2092 3020587
Benton 3 EA 3469 572 4041 2292 1011 1601762
Franklin 12 EA 17127 2539 19666 8926 3564 7556380
Grant 25 EA 24415 5237 29652 14769 5768 11296206
Kittitas 1 EA 140 15 155 50 30 58583
Klickitat 3 EA 802 93 895 330 192 342049
Lincoln 2 EA 95 5 100 33 60 40745
Spokane 8 EA 701 115 816 494 196 326073
Stevens 9 EA 868 182 1050 342 186 382491
Walla Walla 0 EA 0 0 0 0 0 0
Whitman 2 EA 155 27 182 107 54 72719
Yakima 68 EA 82157 11669 93826 21934 13142 33970371
Eastern 141

Whatcom 125 NW 40820 5768 46588 17261 7777 17540455
NorthWest 125

Clallam 2 PS 404 76 480 185 145 181872
Island 1 PS 400 50 450 300 100 184325
Jefferson 1 PS 140 30 170 20 40 58984
King 31 PS 7030 896 7920 3222 1453 3032508
Kitsap 1 PS 4 0 4 0 0 1416
Pierce 3 PS 872 132 1004 456 143 383403
San Juan 2 PS 3 2 5 3 1 1763
Skagit 32 PS 10981 1292 12273 4087 1761 4601456
Snohomish 28 PS 8532 1043 9575 3962 2072 3692975
Puget Sound 101

Clark 8 SW 2884 462 3346 1608 804 1299079
Cowlitz 2 SW 510 85 595 225 180 226629
Grays Harbor 10 SW 2135 341 2476 1624 411 993249
Lewis 30 SW 5405 845 6250 2239 1080 2335522
Pacific 8 SW 1280 137 1417 646 289 554260
Thurston 14 SW 4277 536 4813 894 710 1733213
Wahkiakum 4 SW 355 36 391 135 96 149975
SouthWest 76

WA State 443
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County
Number of 

dairies Region
Adams 8 EA
Benton 3 EA
Franklin 12 EA
Grant 25 EA
Kittitas 1 EA
Klickitat 3 EA
Lincoln 2 EA
Spokane 8 EA
Stevens 9 EA
Walla Walla 0 EA
Whitman 2 EA
Yakima 68 EA
Eastern 141

Whatcom 125 NW
NorthWest 125

Clallam 2 PS
Island 1 PS
Jefferson 1 PS
King 31 PS
Kitsap 1 PS
Pierce 3 PS
San Juan 2 PS
Skagit 32 PS
Snohomish 28 PS
Puget Sound 101

Clark 8 SW
Cowlitz 2 SW
Grays Harbor 10 SW
Lewis 30 SW
Pacific 8 SW
Thurston 14 SW
Wahkiakum 4 SW
SouthWest 76

WA State 443

Total N 
minus 

estimated 
losses of 

35%

Total P 
Produced as 

excreted

Total P 
minus 

estimated 
losses of 

10% Acres Owned
Acres 

Rented
1963381 510398 459358 5502 1000
1041146 270710 243639 3882 40
4911647 1283939 1155545 11571 1940
7342534 1906490 1715841 39992 7835

38079 10019 9017 83 50
222332 58360 52524 1133 607
26484 6942 6248 3460 0

211947 55079 49571 1931 1322
248619 64861 58374 2207 2040

0 0 0 0 0
47267 12264 11038 800 0

22080741 5812158 5230942 22088 9772

11401295 2989036 2690132 22587 18934

118217 30770 27693 38 710
119811 31208 28087 363 60
38340 10038 9034 500 130

1971130 516752 465077 3866 3173
921 248 223 13 0

249212 65182 58664 400 700
1146 288 260 340 40

2990947 786907 708216 5353 6763
2400434 629030 566127 4481 4655

844401 220102 198092 3762 5396
147309 38416 34575 995 285
645612 167900 151110 1948 1473

1518089 397543 357789 10136 2141
360269 94466 85019 1920 765

1126589 297318 267586 2800 2540
97484 25619 23057 662 345
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County
Number of 

dairies Region
Adams 8 EA
Benton 3 EA
Franklin 12 EA
Grant 25 EA
Kittitas 1 EA
Klickitat 3 EA
Lincoln 2 EA
Spokane 8 EA
Stevens 9 EA
Walla Walla 0 EA
Whitman 2 EA
Yakima 68 EA
Eastern 141

Whatcom 125 NW
NorthWest 125

Clallam 2 PS
Island 1 PS
Jefferson 1 PS
King 31 PS
Kitsap 1 PS
Pierce 3 PS
San Juan 2 PS
Skagit 32 PS
Snohomish 28 PS
Puget Sound 101

Clark 8 SW
Cowlitz 2 SW
Grays Harbor 10 SW
Lewis 30 SW
Pacific 8 SW
Thurston 14 SW
Wahkiakum 4 SW
SouthWest 76

WA State 443

Total 
Acres lbsN/A lbsP/A
6502 302 71
3922 265 62

13511 364 86
47827 154 36

133 286 68
1740 128 30
3460 8 2
3253 65 15
4247 59 14

0 0 0
800 59 14

31860 693 164

41521 275 65

748 158 37
423 283 66
630 61 14

7039 280 66
13 71 17

1100 227 53
380 3 1

12116 247 58
9136 263 62

9158 92 22
1280 115 27
3421 189 44

12277 124 29
2685 134 32
5340 211 50
1007 97 23



County
Number 

of dairies Region Milking Dry
Total 

Mature Heifers Calves
Adams 9 EA 7171 1051 8222 3970 2038
Benton 3 EA 4444 360 4804 1663 1925
Franklin 14 EA 18616 4480 23096 10198 3530
Grant 24 EA 20859 3351 24210 10735 5085
Kittitas 1 EA 155 10 165 50 50
Klickitat 3 EA 708 191 899 355 177
Lincoln 1 EA 83 3 86 30 30
Spokane 10 EA 839 163 1002 626 353
Stevens 9 EA 686 97 783 342 186
Walla Walla 1 EA 15 2 17 0 0
Whitman 2 EA 260 16 276 121 58
Yakima 69 EA 84318 12918 97236 19631 14417
Eastern 146 EA

Whatcom 132 NW 41174 5638 46812 13657 7513
NorthWest 132 NW

Clallum 2 PS 405 60 465 160 173
Island 1 PS 400 40 440 300 100
Jefferson 2 PS 160 30 190 125 42
King 34 PS 7674 1059 8733 2673 1580
Kitsap 0 PS 0 0 0 0 0
Pierce 4 PS 895 180 1075 335 151
San Juan 2 PS 5 2 7 1 1
Skagit 32 PS 9993 1242 11235 2447 1426
Snohomish 34 PS 9539 1207 10746 4473 2359
Puget Sound 111 PS

Clark 7 SW 2997 270 3267 845 510
Cowlitz 2 SW 467 61 528 280 180
Grays Harbor 11 SW 3557 456 4013 502 499
Lewis 31 SW 5473 860 6333 1955 1046
Pacific 8 SW 1407 134 1541 533 473
Thurston 10 SW 3789 496 4285 1106 722
Wahkiakum 4 SW 355 27 382 162 78
SouthWest 73 SW

WA State 462



Total N 
Produced 

as 
excreted

Total N 
minus 

estimated 
losses of 

35%

Total P 
Produced 

as 
excreted

Total P 
minus 

estimated 
losses of 

10%
Acres 

Owned
Acres 

Rented
Total 
Acres lbsN/A lbsP/A

3211595 2087537 544653 490188 11233 3972 15755 132 31
1895284 1231935 323281 290952 2087 2040 4127 299 70
8556768 5561899 1444247 1299822 12178 2110 14288 389 91
9275281 6028933 1573771 1416393 25734 3937 29671 203 48

64003 41602 10968 9871 80 30 110 378 90
328259 213368 55287 49758 1053 738 1791 119 28
34314 22304 5884 5295 960 0 960 23 6
404241 262757 67941 61147 1575 1740 3315 79 18
302541 196652 51396 46256 2345 3177 5522 36 8

5676 3689 982 884 0 40 40 92 22
109420 71123 18732 16859 400 400 800 89 21

34810014 22626509 5953844 5358459 19679 9066 28746 787 591

17286553 11236260 2953135 2657821 20474 20349 40823 275 65

178365 115937 30262 27236 228 219 447 259 105
182500 118625 30952 27857 363 100 463 256 60
76132 49486 12826 11543 298 150 448 110 26

3244653 2109024 553789 498410 4191 3469 7660 275 65
0 0 0 0 0 0 0 0 0

389232 253001 66127 59514 405 630 1035 244 58
2281 1483 383 345 339 40 379 4 1

4069776 2645354 697935 628141 5560 6884 12444 213 50
4142593 2692685 705260 634734 6720 4621 11061 243 57

1216614 790799 208922 188030 2432 890 3322 238 57
212244 137959 35938 32344 965 281 1246 148 26

1415715 920214 243335 219001 3047 1667 4714 195 46
2333646 1516870 397751 357976 5884 3233 9117 166 39
597355 388281 101963 91766 1563 643 2206 176 42

1573869 1023015 269198 242279 1608 2297 3905 262 62
149975 97484 25652 23087 562 145 707 138 33







































County
Number 

of dairies Region Milking Dry
Total 

Mature Heifers Calves

Total N 
Produced 

as 
excreted

Adams -1 EA -671 -98 -769 650 54 -191008
Benton 0 EA -975 212 -763 629 -914 -293522
Franklin -2 EA -1489 -1941 -3430 -1272 34 -1000388
Grant 1 EA 3556 1886 5442 4034 683 2020925
Kittitas 0 EA -15 5 -10 0 -20 -5420
Klickitat 0 EA 94 -98 -4 -25 15 13790
Lincoln 1 EA 12 2 14 3 30 6431
Spokane -2 EA -138 -48 -186 -132 -157 -78168
Stevens 0 EA 182 85 267 0 0 79950
Walla Walla -1 EA -15 -2 -17 0 0 -5676
Whitman 0 EA -105 11 -94 -14 -4 -36701
Yakima -1 EA -2161 -1249 -3410 2303 -1275 -839642
Eastern -5 EA

Whatcom -7 NW -354 130 -224 3604 264 253901
NorthWest -7 NW

Clallum 0 PS -1 16 15 25 -28 3508
Island 0 PS 0 10 10 0 0 1825
Jefferson -1 PS -20 0 -20 -105 -2 -17148
King -3 PS -644 -163 -813 549 -127 -212145
Kitsap 1 PS 4 0 4 0 0 1416
Pierce -1 PS -23 -48 -71 121 -8 -5829
San Juan 0 PS -2 0 -2 2 0 -518
Skagit 0 PS 988 50 1038 1640 335 531681
Snohomish -6 PS -1007 -164 -1171 -511 -287 -449618
Puget Sound -10 PS

Clark 1 SW -113 192 79 763 294 82464
Cowlitz 0 SW 43 24 67 -55 0 14385
Grays Harbor -1 SW -1422 -115 -1537 1122 -88 -422466
Lewis -1 SW -68 -15 -83 284 34 1876
Pacific 0 SW -127 3 -124 113 -184 -43096
Thurston 4 SW 488 40 528 -212 -12 159344
Wahkiakum 0 SW 0 9 9 -27 18 0
SouthWest 3 SW

WA State -19



Total N 
minus 

estimated 
losses of 

35%

Total P 
Produced 

as 
excreted

Total P 
minus 

estimated 
losses of 

10%
Acres 

Owned
Acres 

Rented
Total 
Acres lbsN/A lbsP/A

-124155 -34255 -30830 -5731 -2972 -9253 169 40
-190789 -52571 -47314 1795 -2000 -205 -33 -8
-650252 -160308 -144277 -607 -170 -777 -26 -5
1313601 332719 299447 14258 3898 18156 -50 -12

-3523 -949 -854 3 20 23 -92 -22
8963 3073 2766 80 -131 -51 9 2
4180 1059 953 2500 0 2500 -16 -4

-50809 -12863 -11576 356 -418 -62 -14 -3
51967 13465 12118 -138 -1137 -1275 23 5
-3689 -982 -884 0 -40 -40 -92 -22

-23855 -6468 -5821 400 -400 0 -30 -7
-545768 -141686 -127517 2409 706 3114 -94 -427

165036 35901 32311 2113 -1415 698 -1 0

2280 507 457 -190 491 301 -101 -68
1186 256 230 0 -40 -40 27 6

-11146 -2789 -2510 202 -20 182 -50 -11
-137894 -37037 -33333 -325 -296 -621 5 1

921 248 223 13 0 13 71 17
-3789 -945 -851 -5 70 65 -18 -4

-337 -95 -85 1 0 1 -1 0
345593 88972 80075 -207 -121 -328 34 8

-292252 -76230 -68607 -2239 34 -1925 19 5

53602 11180 10062 1330 4506 5836 -146 -35
9350 2478 2231 30 4 34 -33 1

-274603 -75435 -67891 -1099 -194 -1293 -6 -2
1219 -208 -187 4252 -1092 3160 -43 -10

-28012 -7497 -6747 357 122 479 -42 -10
103574 28120 25308 1192 243 1435 -51 -12

0 -33 -30 100 200 300 -41 -10
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Components of the TMDL

The Washington State Department of Ecology (Ecology) is establishing a Total Maximum Daily
Load (TMDL) for fecal coliform in the Nooksack River watershed.  This TMDL will address
potential impairments of beneficial uses on the 18 segments of the streams and creeks in the
watershed listed in the 1998 Section 303(d) list of impaired surface waters.

The five components of any TMDL as required by the Clean Water Act are defined as:

Loading Capacity:  The amount of pollutants that a waterbody can receive without violating
water quality standards.  In the case of the Nooksack River watershed, the loading capacity for
fecal coliform criteria is better stated as a set of bacteria population distributions, since the
bacteria do not consistently vary with flow.

Wasteload Allocation:  The portion of a receiving water's loading capacity that is allocated to
one of the existing or future point sources of pollution.  The Nooksack River watershed has three
Waste Water Treatment Plants (WWTPs) and two dairies covered by NPDES permits.  All of the
permitted facilities will be discharging fecal coliform bacteria at or below the main stem target.
The dairy permits do not allow effluent or waste discharges, therefore the Wasteload Allocations
for all current and future permitted dairies are zero.  The wasteload allocations for the WWTPs
are calculated based on meeting the proposed water quality-based permit limits.

Load Allocations:  The portion of a receiving water's capacity that is attributed either to one of
its existing or potential nonpoint sources of pollution or to natural background sources.  There
are 230 commercial dairies in the Nooksack basin.  The Nooksack load allocations for fecal
coliform are equal to the loading capacities for each of the tributaries listed.  Reductions in fecal
coliform needed to achieve the load allocations range from 23 percent to 98 percent.  The
preventative target for the upper portion of the Nooksack basin requires fecal coliform bacteria
reduction of 4.5 percent in nonpoint sources.

Margin of Safety:  There are several implicit assumptions in the loading capacity calculations
that provide a margin of safety.  In addition, the sum of the tributary, upper basin, and WWTP
reductions are greater than needed to meet the main stem reduction target.

Seasonal Variation:  Fecal coliform data collected in the Nooksack watershed does not show a
strong seasonal pattern.  There is a correlation between rainfall and bacteria loads, but it is not
strong enough to make accurate predictions on which a seasonal or event-based loading capacity
can be calculated.
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Introduction

Section 303(d) of the federal Clean Water Act mandates that the state establish Total Maximum
Daily Loads (TMDLs) for surface waters that do not meet standards after application of
technology-based pollution controls.  The U.S. Environmental Protection Agency (EPA) has
established regulations (40 CFR 130) and developed guidance (EPA, 1991) for setting TMDLs.

Under the Clean Water Act, every state has its own water quality standards designed to protect,
restore, and preserve water quality.  Water quality standards consist of designated uses, such as
cold water biota and drinking water supply, and criteria, usually numeric criteria, to achieve
those uses.  When a lake, river or stream fails to meet water quality standards after application of
required technology-based controls, the Clean Water Act requires the state to place the water
body on a list of "impaired" water bodies and to prepare an analysis called a Total Maximum
Daily Load (TMDL).

The goal of a TMDL is to ensure the impaired water will attain water quality standards.  A
TMDL includes a written, quantitative assessment of water quality problems and of the pollutant
sources that cause them.  The TMDL determines the amount of a given pollutant that can be
discharged to the water body and still meet standards, called the loading capacity, and allocates
that load among the various sources.  If the pollutant comes from a discrete source (referred to as
a point source) such as an industrial facility’s discharge pipe, that facility’s share of the loading
capacity is called a wasteload allocation.  If it comes from a diffuse source (referred to as a
nonpoint source) such as a farm, that facility’s share is called a load allocation.

The TMDL must also consider seasonal variations and include a margin of safety that takes into
account any lack of knowledge about the causes of the water quality problem or its loading
capacity.  The sum of the individual allocations and the margin of safety must be equal to or less
than the loading capacity.

The general purposes of this document are to:
� Provide fecal coliform data from monthly sampling of the lower Nooksack River watershed

at 21 sampling sites between March 1997 and February 1998;
� Provide an analysis of those data;
� Identify likely and potential point and nonpoint sources of fecal coliform;
� Summarize actions recommended for meeting water quality standards and ongoing

monitoring to verify whether standards are being met;
� Fulfill requirements of the federal Clean Water Act.
A detailed implementation plan will be developed as a result of information in this document.
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Background
The Nooksack River basin is located in northwestern Washington State between the city of
Bellingham and the Canadian border (Figure 1).  The basin’s 826 square miles (mi2) encompass
the northwestern slopes of the Cascade Mountain Range through foothills and lowlands to
Bellingham Bay.  The eastern mountainous part of the basin, the upper basin with an area of 589
mi2, is drained by three forks of the Nooksack River.  The North and Middle forks are glacial
fed.  The lower basin, the source of the listings leading to the TMDL study, lies below river mile
(RM) 36.6 and mostly drains valley lands below 500 ft elevation.  Anderson Creek and Smith
Creek are exceptions with some of their drainage areas above 3,000 ft elevation.  Most of the
basin is located in Whatcom County.  Small portions (48. mi2) of the lowland and North Fork
basins are in Canada, and some of the upper South Fork Nooksack River is located in Skagit
County (Figure 1).  The Lummi Reservation is located on 33 mi2 of land at the mouth of the
Nooksack River.  The Nooksack Tribal offices are at Deming near the confluence of the three
forks.  The Nooksack basin is ceded land under the Treaty of Point Elliot and the tribes maintain
usual and accustomed rights within the basin.

The upper and lower basins have distinctively different land use characteristics.  Timber
management and recreational activities on private, federal, and state lands predominate in the
upper basin.  Some agriculture, commercial, and residential developments occur along the valley
floors.  In contrast, most land in the lower basin is privately held, and is intensively used for
agricultural purposes.  Dairy farms are abundant (~180 farms in 1998), especially on the Lynden
Terrace between Bertrand Creek and the Sumas River. Until 1998, Whatcom County, and the
lower Nooksack River valley in particular, had the highest concentration of dairy cows (> 68,000
in the county) in the state, and the seventh highest poultry production (Washington Agricultural
Statistics Service, 1997).  Whatcom County also is a top producer of raspberries and is western
Washington’s leading harvester of forage crops (silage corn and hay).

Few point sources are located within the basin.  Most towns support agricultural or timber
industries, and all have fewer than 10,000 residents.  The largest municipalities are in the lower
basin: Lynden, Ferndale, Everson, and Nooksack.  Suburban and rural housing developments
have been expanding along the Interstate 5 corridor and toward Ferndale and Lynden in response
to growth around Bellingham.  Municipal sewage plants discharging to the Nooksack River are
located at Everson, Lynden, and Ferndale.  Darigold at Lynden is the only direct industrial
discharger to the Nooksack River.  Condensate water from the dry milk process is discharged to
the river, and other wastewater is discharged to the Lynden sewage plant.  Dean Foods and
RECOMP (waste incinerator) are two other industrial facilities that may have indirect discharges
to groundwater from surface applications of wastewater.  However, the Dean Foods plant has
been closed and the wastewater lagoon was fully drained in October 1997.

The Nooksack river enters marine water at Bellingham Bay.  Six miles from the most
downstream sampling site, commercial shellfish beds are operated by members of the Lummi
Nation.  Protection of downstream shellfish beds is considered one of the most restrictive
characteristic uses of the Nooksack because fecal coliform criteria for marine water is much
more restrictive than for freshwater.
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Applicable Criteria
Within the state of Washington, water quality standards are published pursuant to Chapter 90.48
of the Revised Code of Washington (RCW).  Authority to adopt rules, regulations, and standards
to protect the environment is vested with the Department of Ecology.  Under the federal Clean
Water Act, the EPA Regional Administrator must approve the water quality standards adopted
by the state (Section 303(c)(3)).  Through adoption of these standards, Washington has
designated certain characteristic uses to be protected and established the criteria necessary to
protect these uses [Washington Administrative Code (WAC), Chapter 173-201A].  These
standards were last adopted in November 1997.

The Nooksack River has Class A and Class AA waters.  The characteristic beneficial uses and
water quality criteria for these classifications are listed below.  Waters with these classifications
support the broadest range of uses, though numeric water quality standards are slightly more
stringent for Class AA waters.  State law does not establish a ranking or priority among the
beneficial uses, but individual waters are expected to support all uses within the classification.
The river is classified Class A from its mouth to river mile (RM) 49.7, at Maple Creek (Figure
1).  Above Maple Creek, the river is Class AA.  The Middle Fork is Class AA.  The South Fork
is Class A to RM 14.3, at Skookum Creek.  Above Skookum Creek, it is Class AA. All
tributaries to the Class AA portions of the Nooksack system are AA; likewise, tributaries to the
Class A part are Class A.  Bellingham Bay is a Class A marine water.

This TMDL is designed to address impairments of characteristic uses caused by high fecal
coliform.  The characteristic uses designated for protection in the Nooksack watershed streams
are as follows:

"Characteristic uses.  Characteristic uses shall include, but not be limited to, the following:
(i) Water supply (domestic, industrial, agricultural).
(ii) Stock watering.
(iii) Fish and shellfish:

Salmonid migration, rearing, spawning, and harvesting.
Other fish migration, rearing, spawning, and harvesting.
Clam and mussel rearing, spawning, and harvesting.
Crayfish rearing, spawning, and harvesting.

(iv) Wildlife habitat.
(v) Recreation (primary contact recreation, sport fishing, boating, and aesthetic

enjoyment).
(vi) Commerce and navigation."

[WAC 173-201A-030(1)] and [WAC 173-201A-030(2)]

The water quality standards describe criteria fecal coliform for the protection of characteristic
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uses.  Listed streams in the Nooksack watershed are designated as Class A.  Class A waters have
assigned fecal coliform criteria to protect the characteristic uses:

Class AA

"fecal coliform organism levels shall both not exceed a geometric mean value of 50
colonies/100 mL, and not have more than 10 percent of all samples obtained for
calculating the geometric mean value exceeding 100  colonies/100 mL."

[WAC 173-201A-030(1)(c)(i)(A)]

Class A

"Freshwater - fecal coliform organism levels shall both not exceed a geometric mean value
of 100 colonies/100 mL, and not have more than 10 percent of all samples obtained for
calculating the geometric mean value exceeding 200  colonies/100 mL."

[WAC 173-201A-030(2)(c)(i)(A)]
Class A

"Marine water - fecal coliform organism levels shall both not exceed a geometric mean
value of 14 colonies/100 mL, and not have more than 10 percent of all samples obtained
for calculating the geometric mean value exceeding 43  colonies/100 mL."

[WAC 173-201A-030(2)(c)(i)(B)]

The water quality standards describe the averaging periods in the calculation of the geometric
mean for the fecal coliform criteria:

"In determining compliance with the fecal coliform criteria in WAC 173-201A-030,
averaging of data collected beyond a thirty-day period,… shall not be permitted when such
averaging would skew the data set as to mask noncompliance periods."

 [WAC 173-201A-060(3)]

In cases where natural background conditions exceed a standard, the water quality standards state
the following:

"Whenever the natural conditions of said waters are of a lower quality than the criteria
assigned, the natural conditions shall constitute the water quality criteria."

[WAC 173-201A-070(2)]
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Water Quality and Resource Impairments
As a result of measurements made that show criteria are exceeded, thirteen segments are
included on Washington's 1996 Section 303(d) list (Table 1).  The technical study was conducted
in 1997 and 1998.  Several segments in the basin have been added to the 1998 Section 303(d) list
(Table 2) after the study was initiated.  As a result of the study, several segments not meeting
fecal coliform criteria were identified which have not yet been listed (Table 3).

Table 1.  Nooksack Watershed 1996 Section 303(d) Fecal Coliform Listed Stream Segments
Addressed by TMDL

Waterbody ID
1996 listing

Waterbody ID
1998 listing

Stream Name Segment Location
(Township-Range-

Section)
WA-01-1010 ZA83VD Nooksack River 39N - 02E - 32
WA-01-1012 FY02EA Tenmile Creek 39N - 02E - 20

39N - 02E - 27WA-01-1014 DR81WH Deer Creek
39N - 02E - 26

AC76JK 40N - 03E - 15
LS95QH 40N - 03E - 21

WA-01-1015

QG38LP

Kamm (Stickney) Slough

40N - 03E - 11
WA-01-1016 LS95QH Mormon Ditch 40N - 03E - 22
WA-01-1110 MI36KN Bertrand Creek 40N - 02E - 24

40N - 03E - 19LN43IE
40N - 03E - 06

NK26OD 41N - 03E - 32
RC87WC 40N - 03E - 06

40N - 02E - 25RN53NC
40N - 03E - 09
40N - 03E - 04

WA-01-1115

UI16IQ

Fishtrap Creek

40N - 03E - 16
40N - 03E - 07
40N - 03E - 07

LN43IE

40N - 03E - 19

WA-01-1116

MI36KN

Double Ditch Drain

40N - 03E - 18
WA-01-1117 GP43XI Benson Road Ditch 40N - 03E - 19
WA-01-1118 NK26OD Depot Road Ditch 41N - 03E - 32

40N - 03E - 16WA-01-1119 UI16IQ Bender Road Ditch
40N - 03E - 09
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Table 2.  Nooksack Watershed Section 303(d) Fecal Coliform Listed Stream Segments
Addressed by TMDL and Added To 1998 List

Waterbody ID
1996 listing

Waterbody ID
1998 listing

Stream Name Segment Location
(Township-Range-

Section)
WA-01-1111* KG72JQ Duffner Ditch 40N - 02E - 13
WA-01-1115 RN53NC Fishtrap Creek 40N - 03E - 16

LN43IE 41N - 03E - 31
40N - 03E - 06

WA-01-1116
RC87WC

Double Ditch Drain

41N - 03E - 31
WA-01-1118 NK26OD Depot Road Ditch 40N - 03E - 17
*No segments listed per 1996 segmentation scheme

Table 3.  Nooksack Watershed Unlisted Fecal Coliform Stream Segments Addressed By TMDL

Waterbody ID
1996 listing

Waterbody ID
1998 listing

Stream Name Segment Location
(Township-Range-

Section)
WA-01-1120 Anderson Creek 39N - 4E - 19
WA-01-1125 Smith Creek 39N - 4E - 21

LLPL Drain 40N - 2E - 36
UZ70KA Wiser Lake Creek 39N - 2E - 09
BX84LO Keefe Lake Outlet 40N - 3E - 31
AR42TO Scott Ditch 39N - 2E - 04

Table 4.  Nooksack Watershed Stream Segments Addressed by TMDL As Preventative Measure

Waterbody ID
1996 listing

Waterbody ID
1998 listing

Stream Name Segment Location
(Township-Range-

Section)
WA-01-1020 Nooksack River
WA-01-1030 CQ54VT South Fork Nooksack River
WA-01-1080 OS27OC North Fork Nooksack River
WA-01-1060 UL53CF Middle Fork Nooksack River

Water quality data collected in the Nooksack watershed does not show a definite pattern of
seasonal variation.  Bacteria violations occur during all seasons and under all kinds of climatic
conditions.

The Nooksack watershed TMDL addresses protection of downstream shellfish beds.  Of all of
the characteristic uses of Class A water, support of shellfish has the most restrictive bacteria
criterion.  The Nooksack River is considered to be the major source of bacterial contamination to
the Portage Bay shellfish harvest area, but a complete TMDL evaluation of the bay was not
performed.
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Modeling Approach

Over a period of one year, samples were collected at monthly intervals at nearly 20 stations.
Several stations on the main stem and in two representative sub-basins were sampled intensively
on three storm events.  Ten of the stations were located at the mouths of tributaries to the
Nooksack between North Cedarville and Brennen.  Four stations monitored the three WWTPs
and the Darigold condensate water.  The fecal coliform data indicate a weak correlation between
rainfall and fecal coliform concentration and between rainfall and fecal coliform loads.  All of
the above data, as well as data from Ecology ambient monitoring program, Institute of
Watershed Studies, and Nooksack Tribe sampling was applied to the Beales ratio estimator to
calculate annual loads.  Loads for areas draining directly to the Nooksack River, but not
represented by a tributary station, were assigned average values per square mile resulting in an
estimated ungaged area load.  The residual load from an annual mass balance loading analysis
was assigned to unidentified sources.

For all stations the 90th percentile criterion is more restrictive than the geometric mean criterion
in terms of meeting the water quality standards.  A percent reduction in fecal coliform densities
was calculated using the statistical rollback method described in Ott (1995).  The distributions of
TMDL generated fecal coliform data were used at the tributary stations, and TMDL and long-
term monitoring data distributions were used at the main stem stations.  The reductions required
to meet the 90th percentile criterion of 200 cfu/100 mL in Class A freshwater and 100 cfu/100
mL in Class AA freshwater result in a target geometric mean (targets) below the criteria
established in WAC 173-201A.  Targets were established for the Nooksack River at North
Cedarville based on Class AA criteria, and at the Nooksack River at Brennan based on Class A
criteria. Ecology maintains long-term ambient monitoring stations at both of these sites.  Targets
were also established for the 10 tributaries sampled as part of the TMDL.  WWTP effluent
targets were calculated by applying the main stem geometric mean target of 39 cfu/100 mL to the
water quality-based permit limit calculation sheet (Ecology, 1994).

The post-TMDL loads were estimated by applying the fecal coliform reductions to each of the
tributary loads, the WWTP loads and the North Cedarville upper basin load.  The mass balance
analysis was performed again to ensure the cumulative load reductions met the main stem
reduction target at Brennan.  Permitted dairies are not assigned a wasteload allocation so are not
separated from the loads from ungaged and tributary loads.

To evaluate the protection of water quality in the shellfish beds at Portage Bay, a relationship
was developed between the fecal coliform concentration in the Nooksack River at river mile 1.3
and the northernmost shellfish area located five miles away.  A first order decay rate model was
used to calculate monthly fecal coliform distributions in the shellfish area through a Monte Carlo
simulation.  The monthly distributions of fecal coliform and discharge at river mile 1.3 were
used in the model along with the distribution of the fecal coliform reduction rate estimated from
42 surveys between the river and shellfish beds.  The relative accuracy of the model was tested
by comparing the model’s monthly geometric mean and 90th percentile fecal coliform densities
after 10,000 iterations to statistics based on Department of Health data collected in the shellfish
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area from 1989 to 1998.  The post-TMDL water quality conditions in the shellfish bed were
estimated by running the model again with a 48 percent fecal coliform density reduction applied
to reflect the TMDL target at Brennan.  The results showed a substantial reduction in fecal
coliform densities in the shellfish area, which would lead to reopening harvesting if the river
remains the primary source of bacterial contamination.

Seasonal Variation
Fecal coliform data collected in the Nooksack watershed does not show a definite pattern of
seasonal variation.  Bacteria violations occur during all seasons and under all kinds of climatic
conditions.  There is a correlation between rainfall and bacteria loads, but it is not strong enough
to make accurate predictions on which a seasonal or event-based loading capacity can be
calculated.

Loading Capacity

Identification of the loading capacity is an important step in developing TMDLs.  The loading
capacity provides a reference for calculating the amount of pollutant reduction needed to bring a
water body into compliance with water quality standards.  By definition, a TMDL is the sum of
the allocations.  An allocation is defined as the portion of a receiving water’s loading capacity
that is assigned to a particular source.  EPA defines the loading capacity as “the greatest amount
of loading that a water can receive without violating water quality standards.”

Fecal coliform criteria are based on concentration and the population distribution at the
monitoring site (i.e., the geometric mean and 90th percentile fecal coliform densities).  The
loading capacity is not a single value since loads vary with flow.  For the TMDL, the relationship
between concentration and flow was used to develop the 1997-98 fecal coliform loads, and the
statistical roll back was used to calculate the reductions necessary to achieve compliance with
water quality for the main stem river and each of the tributaries – the loading capacities for these
sites.  The loading capacity based on sampling in the 1997-98 TMDL study is given in Table 5 as
an annual capacity.  When compared to existing long-term records, the 1997-98 monitoring
period was not unusual in terms of discharge, rainfall, or fecal coliform density distributions.

Table 5.  Loading Capacity for Tributaries in Nooksack Watershed TMDL. Loads are in cfu/100
mL/cfs/year

WBID Tributary TMDL Reduction
Required

Existing Load
(1997-98)

Loading
Capacity

WA-01-1020 Nooksack at Cedarville 4.5% 265,524 253,575
WA-01-1125 Smith Creek 60% 5,199 2,067
WA-01-1120 Anderson Creek 89% 22,265 2,505
WA-01-1015 Kamm Creek 94% 51,051 3,109
N/A Scott Ditch 80% 35,260 7,017
N/A LLPL Ditch 98% 18,008 421
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WBID Tributary TMDL Reduction
Required

Existing Load
(1997-98)

Loading
Capacity

WA-01-1115 Fishtrap Creek 91% 187,374 16,189
WA-01-1110 Bertrand Creek 84% 246,695 40,162
N/A Wiser Lake Outlet 23% 2,747 2,113
N/A Keefe Lake Outlet 50% 4,080 2,045
WA-01-1012 Tenmile Creek 87% 50,475 6,431
WA-01-1010 Nooksack at Brennan 48% 995,118 517,461

For the tributaries to the tributaries (sub-tributaries) in the study the same target geometric mean
will be applied upstream of the mouth of the tributary.  Assuming the flow is based on the land
area, the loading capacity is directly related to the land area drained in the sub-tributary area.

Table 6.  Loading Capacity of Sub-Tributaries;  Loads are in cfu/100 mL/cfs/year

Tributary Tributary
Weight

Tributary
Loading
Capacity

WBID Sub-
Tributary

Sub-
Tributary

Weight

Sub-Tributary
Loading
Capacity

Tenmile
Creek

22,700 ac. 6,431 WA-01-1014 Deer Creek 4,370 ac.  1,238

Kamm Creek 5850 ac. 3,109 WA-01-1016 Mormon
Ditch

1870 ac.   994

Fishtrap
Creek

23,700 ac. 16,189 WA-01-1116 Double
Ditch Drain

3790 ac.  2,589

Fishtrap
Creek

23,700 ac. 16,189 WA-01-1117 Benson
Road Ditch

1160 ac.   792

Fishtrap
Creek

23,700 ac. 16,189 WA-01-1118 Depot Road
Ditch

1480 ac.  1,011

Fishtrap
Creek

23,700 ac. 16,189 WA-01-1119 Bender
Road Ditch

976 ac.   667

Bertrand
Creek

26,900 ac. 40,162 WA-01-1111 Duffner
Ditch

2370 ac.  3,538

Nooksack
River at
Cedarville

386,000 ac. 253,575 WA-01-1030
WA-01-1040
Combined

Nooksack
South Fork

130,000 ac. 85,401

Nooksack
River at
Cedarville

386,000 ac 253,575 WA-01-1060 Nooksack
Middle Fork

65,300 ac. 42,898

Nooksack
River at
Cedarville

386,000 ac 253,575 WA-01-1050
WA-01-1070
WA-01-1080
Combined

Nooksack
North Fork

188,000 ac.  123,503

ac = acres
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Margin of Safety

A requirement of the TMDL technical evaluation is a discussion of the margin of safety in the
TMDL targets and recommendations.  The size of the margin of safety is inversely proportional
to the confidence in the data used to make TMDL load allocations or targets.  The margin of
safety can be placed either implicitly in the assumptions, or explicitly as a separate load
allocation or an additional target component.  The FC targets recommended for the Nooksack
River TMDL contain the following implicit margin of safety factors:
•  There is a better technical basis that the geometric mean and 90th percentile criteria will be

met with the statistical rollback method than if targets were arbitrarily set at the usual Class
A or AA criteria.  The statistical rollback method uses the variability of the fecal coliform
distribution at a site to generate a more restrictive geometric mean count than the Class A or
AA geometric mean criteria.

•  The water quality-based permit limits recommended for Ferndale, Lynden, and Everson
WWTPs are more restrictive than current technology-based limits.  The recommended limits
assume a background FC density of 39 cfu/100 mL so that effluent will not have an effect.

•  The 39 cfu/100 mL lower main stem target and 48% percent FC reduction are based on a ten-
year monthly monitoring record, plus the 1997 and 1998 TMDL data.  Data from the past
five years, or from the TMDL survey alone, would be much less restrictive.

•  The TMDL targets for the tributaries, point source, and the upper basin yield a cumulative
FC load reduction to the lower river of 56 percent That is 8 percent more than the 48%
percent reduction required by the main stem target, and almost twice the 29 percent reduction
needed for the main stem based on the 1997-98 data set.

•  The upper watershed TMDL target is set to be protective of Class AA criteria.  The water
being monitored is both Class A and AA. In addition, the rollback method was applied to the
1997-98 Ecology ambient database where a 90 th percentile count over the Class AA
criterion of 100 cfu/100 mL was calculated. Calculations applied to the long-term data set do
not generate a 90 th percentile count this high.

•  The loading equations and calculations for the targets assume there is no FC decay rate in the
river water column, (i.e., all FC bacteria entering the river from tributaries or other sources
will make it to the mouth of the river).  A drogue study suggested that this may be the case,
but more studies would be required to verify this assumption in other river reaches and
during different seasons.

•  No reductions were assumed in making the load allocation for the ungaged tributary area.
Yet the several sub-tributaries of the ungaged area will receive targets that result in reduced
loading capacity.  Implementation will take place on all area regardless of targets.

•  No reductions were assumed in the unknown sources.  Implementation activities will address
all probable sources so unknown sources should be reduced.

•  Incorporation of storm events provides a bias to high load events, resulting in more stringent
targets.
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Load and Wasteload Allocations
There are three WWTPs in the watershed.  All discharge directly into the Nooksack River.  The
target at Brennan will be used to set permit limits.  Therefore the WWTPs are assigned a
wasteload allocation of zero.

There are two dairies under the NPDES dairy general permit in the Nooksack watershed.  There
are 16 dairies in the Nooksack watershed that will be under the dairy general permit within a
month.  The permit only allows those discharges caused by chronic or catastrophic storm events
prompting an overflow from facilities designed for a 25-year, 24-hour storm event.  Federal
requirements adopted by reference in the permit prohibit discharges that would cause an
exceedance of water quality criteria.  Therefore, the waste load allocations for these streams will
remain at zero.  The implementation of the Washington State Dairy Nutrient Management Act
may result in other dairies being covered by the NPDES Dairy permit and also receiving a
wasteload allocation of zero.

A summary of the permits and the associated wasteload allocations is provided in Table 7.
Permits have not been issued for several of the dairies that need to obtain coverage.

Table 7.  Wasteload Allocations of Nooksack Watershed TMDL

Permit Id Facility Name Wasteload
Allocation

WA0020435C Everson WWTP 0
WA0022454C Ferndale WWTP 0
WA0022578C Lynden WWTP 0
WAG013002A Sand Road Dairy Farm Inc 0
WAG013014A Dyna Moo Dairy 0-
N/A Aldergrove Farms, Inc. 0
N/A Behling Dairy Management #2 0
N/A Bloomquist Dairy Inc. 0
N/A Bouma Farms, Inc. 0
N/A Burgler Dairy 0
N/A De-Gro View Dairy, Inc. 0
N/A DeGroot Dairy LLC 0
N/A Glen Blankers Dairy 0
N/A H & H Farms 0
N/A Hovander Dairy 0
N/A Lagerwey Dairy 0
N/A MJD Farms L.L.C. 0
N/A Steensma Dairy 0
N/A North Prairie Dairy 0
N/A VanderHaak Dairy 0
N/A Winterberg Dairy 0
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The load allocations are based in the loading capacity given above.  The targets are closely
related to the loading capacity and so both are summarized below.

Table 8.  Load Allocations of Nooksack Watershed TMDL

WBID Tributary or Sub-Tributary Target Geometric Mean
(cfu/100 mL)

Load Allocation
(cfu/100 mL/cfs/year)

WA-01-1050
WA-01-1070
WA-01-1080

North Fork Nooksack 14 123,503

WA-01-1060 Middle Fork Nooksack 14 42,898
WA-01-1030
WA-01-1040

South Fork Nooksack 14 85,401

WA-01-1020 Nooksack at Cedarville 14 253,575
WA-01-1125 Smith Creek 85 2,067
WA-01-1120 Anderson Creek 40 2,505
WA-01-1015 Kamm Creek 35 3,109
WA-01-1016   Mormon Ditch 35 994
N/A Scott Ditch 49 7,017
N/A LLPL Ditch 19 421
WA-01-1115 Fishtrap Creek 39 16,189
WA-01-1116   Double Ditch Drain 39 2,595
WA-01-1117   Benson Road Ditch 39 792
WA-01-1118   Depot Road Ditch 39 1,011
WA-01-1119   Bender Road Ditch 39 667
WA-01-1110 Bertrand Creek 49 40,162
WA-01-1111   Duffner Ditch 49 3,538
N/A Wiser Lake Outlet 59 2,113
N/A Keefe Lake Outlet 45 2,045
WA-01-1012 Tenmile Creek 39 6,431
WA-01-1014   Deer Creek 39 1,238
WA-01-1010 Nooksack at Brennan 39 517,461
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Summary Implementation Strategy

Overview

The Lower Nooksack River and several of its tributaries have chronically violated the fecal
coliform criteria of the Washington Water Quality Standards (WAC 173-201A).  The Lower
Nooksack River Basin Bacteria Total Maximum Daily Load (Nooksack Bacteria TMDL) is a
process to reduce the fecal coliform (bacteria or FC) levels in the Nooksack River.  An
evaluation of the bacteria sources and dynamics in the lower Nooksack River was completed in
January 2000 (Joy, 2000) and is available for review at local libraries, the Washington
Department of Ecology’s (Ecology) Bellingham Field Office, and at
http://www.wa.gov/ECOLOGY/biblio/0003006.html.  The study uses the statistical rollback to
set target geometric means that will be protective of the 90th percentile criterion.  The study
recommends reductions in fecal coliform of 48% in the Nooksack River and reductions in
tributaries of 23% to 98%.

Ecology, the Natural Resources Conservation Service (NRCS), Whatcom Conservation District
(WCD), Lummi Nation, Nooksack Tribe, Washington Department of Health (DOH), various
Whatcom County Agencies, and the U.S. Environmental Protection Agency (EPA) contributed
technical assistance to the development of the Nooksack Bacteria TMDL evaluation.

The strategy to implement the Nooksack Bacteria TMDL is based upon many existing efforts
underway to reduce and eliminate fecal coliform contributions to the Nooksack River.  The
implementation plan will comply with the federal mandate of the Clean Water Act (CWA), state
laws to control point and non-point source pollution, and the 1997 Memorandum of Agreement
between the EPA and Ecology.

Development of the Implementation Plan

Pursuant to the Memorandum of Agreement between Ecology and the EPA, a Summary
Implementation Strategy (SIS) must be included in the TMDL Submittal Report to the EPA in
order for the EPA to approve the TMDL.  The SIS is an outline of the activities required to
implement the TMDL.  After the SIS has been developed, a Detailed Implementation Plan (DIP)
is developed which describes the specific activities that will be performed to achieve the TMDL
targets.

The following lists key milestones in the overall Nooksack TMDL and implementation effort:

May 1995: Ecology’s then Nooksack Watershed Initiative hosted a scoping meeting of all
interested parties to share water quality data for the Nooksack River basin. More than 50
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individuals participated. Representatives were from federal, tribal, state and local agencies;
Western Washington University; private consultants and the Nooksack Watershed Task Force.
June 1996:  Ecology publishes the “Needs Assessment for the Nooksack Watershed” as a result
of data and information presented at the 1995 scoping and in subsequent discussions with
numerous individuals.
February 1997:  Quality Assurance/Quality Control plan for sampling Nooksack River and
tributaries is developed by Ecology.
March 1997- February 1998:  Monthly water samples collected at 21 sites along the Nooksack
River watershed. Periodic updates are provided to the Whatcom Co. Natural Resources
Committee, Lummi and Nooksack water quality and natural resources staff and others.
September 1998 - March 1999:  Analysis of sampling data and evaluation of computer
modeling options is carried out by Ecology with input from numerous local interests.
March 1999 – January 2000:  Waste load allocations developed by Ecology with input from
sewage treatment plant operators, dairies, local governments, tribes and others.
April 15, 2000:  Draft Summary Implementation Strategy distributed to more than 300 people
for public comment.
April and May 2000:  Presentations to numerous groups; legal notices published; media
interviews conducted
May 31, 2000:  Public comment period closes; written comments received from four entities.
June 2000:  Final TMDL report, and Summary Implementation Strategy and responses to public
comments developed for submittal to U.S. EPA by June 30.
July 2000:  EPA initiates review of submittal
June 2001:  Detailed implementation strategy completed, though many recommended actions
already underway (eg., first round of dairy inspections completed in June 2000).

Point sources (wasteload allocations) will be addressed through reissuance or modification of
National Pollution Discharge Elimination System (NPDES) permits.  The non-point sources
(load allocations) will be addressed by the actions identified in Table 1.  Monitoring of
implementation activities and water quality will be used to assess TMDL implementation.

Implementation Activities
The targets recommended for tributaries to the Lower Nooksack in the technical study will be
applied upstream to the entire sub-basin.  The NPDES permits for the permitted facilities will be
written or revised with water quality based effluent limits that are protective of the TMDL
targets for the Lower Nooksack River or the appropriate tributary.  The permit limits for the
WWTPs discharging to the Nooksack River will have three fecal coliform limits.  The maximum
monthly geometric mean will be 28 cfu/100mL.  This is based on the model used for setting
water quality based monthly limits to be protective of the long term average of 39 cfu/100 mL.
It will replace the technology-based limit of a monthly geometric mean of 200 cfu/100mL.  The
second limit will be the existing technology based limit of 400 cfu/100 mL.  The third limit will
be a maximum of 10 percent of the last 30 samples to exceed 200 cfu/100 mL.  This is designed
to be protective of the 90th percentile criterion.  These limits will be implemented in the
reissuance of the permits summarized in SIS Table  1.
Disinfection at the WWTP for the city of Lynden has been improved since the completion of the
sampling for the technical study.  Permit limits have been met by a comfortable margin for the
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last year.  However, the plant is not capable of meeting the limits proposed above.  The city is
currently designing a new plant that will be capable of meeting the proposed limits.  In the
interim the city will be issued a new permit with limits below the technology-based limits.
When the new plant is completed in three to five years, the permit will be modified or reissued to
incorporate the limits protective of the TMDL targets.

SIS Table  1.  NPDES Permits for WWTPs Discharging to the Nooksack River

Permit Id Facility Name Monthly
Geometric

Mean

Weekly
Geometric

Mean

Percent of last
30 samples over
200 cfu/100 mL

WA0022454C Ferndale WWTP 39 cfu/100 mL 400 cfu/100 mL 10%
WA0022578C Lynden WWTP 100 cfu/100 mL 400 cfu/100 mL 10%
WA0020435C Everson WWTP 39 cfu/100 mL 400 cfu/100 mL 10%

The Dairy Nutrient Management Plan will be implemented.  All Class A dairies will have
implemented farm plans by December 2003.

All  county residents with an on-site sewage system (OSS) will receive information on required
maintenance during the next 5 years, from Whatcom County Health and Human Services
(WCHHS).  WCHHS will also certify contractors performing OSS maintenance.

♦  Responsible Entities

SIS Table 2 lists the responsible entities for the implementation of the Nooksack Bacteria
TMDL.

Ecology is the lead agency for the Nooksack Bacteria TMDL.  Ecology will coordinate closely
with the Portage Bay Shellfish Protection District (PBSPD) to avoid duplication of effort and to
provide a regulatory backstop.  Where goals and/or timelines are not filled in below, they will be
determined as part of the preparation of the DIP.  The DIP will identify all known potential fecal
coliform sources and list the entities with primary responsibility for addressing the sources.

SIS Table 2.  Entities, Agencies, and Permittees with responsibility for TMDL implementation

Entity, Agency or
Permittee

Actions /
Responsibilities Goals TIMELINES

Everson Waste Water
Treatment Plant
WWTP

NPDES permit
compliance

Comply with
reissued permit

Summer/Fall 2000
unless a compliance
schedule is required
for significant plant
upgrades

Ferndale WWTP NPDES permit
compliance

Comply with
amended permit

Summer/Fall 2000
unless a compliance
schedule is required
for significant plant
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Entity, Agency or
Permittee

Actions /
Responsibilities Goals TIMELINES

upgrades
Lynden WWTP NPDES permit

compliance
Comply with
reissued permit

Summer/Fall 2000
unless a compliance
schedule is required
for significant plant
upgrades

Portage Bay Shellfish
Protection District
(PBSPD)

Implement
adopted Shellfish
Protection
District workplan

Coordination of
activities to
promote
reopening of
Portage Bay
shellfish beds

See Appendix D
Funded through
September 2000

WCHHS OSS operation
and maintenance

Distribute
information to
owners and
educate and
certify operators

All watersheds
targeted in next 5
years.

Critical Areas
Ordinance

Critical Areas
Protection

On-goingWhatcom County
Planning and
Development Services
(WCPDS)

Land use
ordinances

Compliance with
ordinances

On-going

Whatcom County
Public Works and
Drainage Districts
(WCPW)

Riparian
vegetation
establishment

Pollution
Prevention

On going

Agricultural
support

Funding and
technical
assistance

On-goingWashington State
University –
Cooperative Extension
(WSU) Educational

outreach and
research

Pollution
Prevention

On-going

Dairy Nutrient
Management Act
(DNMA)

Compliance with
DNMA

Full compliance by
December 2003

Washington
Department of Ecology
(Ecology)

Reissue National
Pollution
Discharge
Elimination
(NPDES) permits

Compliance with
wasteload
allocations

Summer/Fall 2000
unless a compliance
schedule is required
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Entity, Agency or
Permittee

Actions /
Responsibilities Goals TIMELINES
Fund
implementation
activities

CWA Section
319, Centennial
Clean Water
grants, and
Ecology funds to
implement the
TMDL

Annually

Enforcement of
CWA violations

Compliance with
CWA

On-going

Washington
Department of Health
(DOH)

Collection of
marine FC data

Additional data
to be used to
evaluate TMDL
and reopen
Portage Bay
shellfish beds

On-going

DNMA Farm Plan
preparation

July 2002

Agricultural
support

Farm Plans and
technical
assistance

On-going

Financial
assistance

Coordinate Farm
Plan
implementation,
financing

On-going

Manage loans for
OSS repair fund

Eliminate OSS
bacteria
contributions

On-going

Whatcom Conservation
District (WCD)

Public outreach
and education

Pollution
Prevention

On-going

Evaluate TMDL Approve TMDL Submit to EPA by
June 30, 2000

Funding
Implementation
Activities

Pollution
Prevention and
Compliance with
TMDL

Annual, On-going

Environmental
Protection Agency
(EPA)

Enforcement of
CWA violations

Compliance with
CWA

On-going

Natural Resource
Conservation Service
(NRCS)

Assist farmers to
comply with state
and federal laws

Technical
assistance and
funding for
implementation
of Farm Plans

On-going



Page 18 Nooksack River Watershed Bacteria TMDL 

Entity, Agency or
Permittee

Actions /
Responsibilities Goals TIMELINES
Develops Best
Management
Practices (BMPs)
implanted by
Farm Plans

Compliance with
federal laws

On-going

Northwest Indian
College (NWIC)

Water quality
monitoring

Determine
compliance with
TMDL and
source
identification

On-going, although
only funded through
September 2000

International Joint
Commission and/or
Environment Canada

Canadian
contribution to
the bacteria
contamination

Reduce or
eliminate
contamination
from Canada

On-going

♦  Goals For Meeting Nooksack Bacteria Targets

The goal is to meet the TMDL targets as soon as possible, and in no more than 5 years.  The
targets are expected to be maintained after compliance is achieved.  The interim goal is for fecal
coliform levels to decline steadily.

Administrative actions that are scheduled to be completed and are necessary for TMDL
implementation are listed below with the date they will be completed.
•  Farm Plans must be implemented by December 2003
•  NPDES permit reissuance Summer/Fall 2000
•  Amendment of Ferndale NPDES permit Summer/Fall 2000
•  Enforcement of existing laws

The following actions do not have scheduled completion dates.  They are also necessary for
effective TMDL implementation:
•  Coordination with WRIA 1 Watershed Planning Project
•  Source identification
•  Technical assistance
•  Public education and outreach

♦  Summary of Public Involvement

The public comment period was open from Mid April through the end of May 2000.
To solicit public input and feedback on the proposed final SIS, public presentations were
advertised and made at regularly scheduled meetings of Whatcom Co. Council Natural Resource
Committee and of the city councils of Nooksack, Ferndale and Everson.  The city of Lynden
elected to schedule a presentation after the public comment period was closed. Presentations
were also made to the Whatcom Co. Water Resources Team, the Agriculture Preservation
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Committee, and at a public meeting of the Whatcom Conservation District Board.  Articles and
paid legal notices appeared in the Bellingham Herald and Lynden Tribune and are included in
Appendix A.  Presentations were also offered to Lummi Indian Business Council, Nooksack
Tribe and the North Cascades Chapter of Audubon Society.

An Ecology “Focus” summary was handed out at all public meetings and presentations and was
mailed to:
•  90 elected officials of Lummi and Nooksack Tribes, Whatcom County government and cities

of Nooksack, Everson, Lynden, Ferndale
•  approximately 20 local government public works and planning directors, and sewage

treatment plant operators of Everson, Nooksack, Lynden, Ferndale
•  230 Whatcom Co. dairy farms
•  leadership of North Cascades Audubon Society, People for Puget Sound, Watershed Defense

Fund, and ReSources
•  Bellingham Herald, KGMI radio, Lynden Tribune, Ferndale Record Chronicle, Whatcom

Watch
•  Mary Dumas the WRIA 1 Watershed Management Project, Planning Unit facilitator, for

distribution to each of the planning unit caucus representatives.

♦  Coordination of Activities

On-going public involvement during the implementation of the TMDL will be carried out by
Ecology in coordination with the Portage Bay shellfish committee BSPD and, when appropriate,
the WRIA 1 watershed management effort.  Included in Appendix D is a copy of the most recent
matrix used by the shellfish committee to coordinate activities.

♦  Adaptive Management

Where fecal coliform sources not previously identified are discovered, they will be corrected
through the appropriate jurisdiction.  Where planned implementation activities are not producing
expected or required results, the source of the shortfall will be identified.  If the shortfall has an
apparent cause, it will be remedied through the appropriate jurisdiction (e.g., dairies have
implemented Best Management Practices [BMPs], but several OSSs have not been inspected).  If
the shortfall does not have an apparent cause (e.g., everyone is implementing required BMPs and
all potential sources have been addressed), then more stringent actions will be required.

At the end of five years, the TMDL will be evaluated.  The targets will be reevaluated to see if
they are sufficiently protective of the shellfish beds in Portage Bay.

Fecal coliform loads in streams entering Washington State from Canada will be evaluated.
Efforts will be made to ensure the water entering the state meets the targets of the TMDL.
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Monitoring Strategy
Ongoing monitoring has been taking place by NWIC.  Quarterly reports are available at
http://www.nwic.edu/sbr.

♦  Monitoring of Implementation Activities

Ecology is the lead and will coordinate with the PBSPD and/or WRIA 1 Watershed Planning
Project.

♦  Ambient Water Quality Monitoring – Goal Attainment

Water quality will be monitored in the lower Nooksack River and its tributaries to determine if
Nooksack Bacteria TMDL targets are being met or if progress is being made in meeting the
targets.  The monitoring will include monthly samples taken on the Nooksack River at Brennan
and Cedarville as well as samples from near the mouth of all of the major tributaries taken at
regular intervals.

♦  Compliance Water Quality Monitoring – Source Identification

Where ambient water quality monitoring shows that progress toward targets is not occurring or
targets are not being met, compliance water quality monitoring will occur.  Compliance water
quality monitoring will be designed to identify the specific source(s) of fecal coliform loading.
Sampling over time will be adjusted to locate the source by narrowing the geographic area where
contamination is occurring.

Potential Funding Sources

Ecology will provide funds and technical assistance to perform monitoring work necessary to
implement the TMDL.  The Centennial Clean Water Fund, Section 319 grants under the federal
Clean Water Act, and State Revolving Fund (SRF) grants are available to fund activities by
jurisdictions to help implementation of the TMDL.  Non government organizations can apply to
be funded by a 319 grant to provide additional assistance.  Ecology will work with the
stakeholders to prepare appropriate scopes of work, to implement this TMDL, and to assist with
applying for grant opportunities as they arise.

The Environmental Quality Incentives Program (EQIP) is a federal cost share program available
to all farms.  The state has provided additional cost share assistance through the Washington
Conservation Commission for commercial dairies that are required by the Dairy Nutrient
Management Act to develop and implement farm plans.
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Funding from the County Clean Water District is also available for funding PBSPD activities.

SIS Table 3 shows the funds that have been spent or budgeted to date on implementing the
PBSPD plan by general sources.  The existing expenditure of approximately  $4 million
demonstrates a commitment to the implementation activities necessary to implement the
Nooksack Bacteria TMDL.  More detailed information is available in the Matrix in Appendix D.

SIS Table 3. Funding Committed by Source to PBSPD Activities up to May 2000

Source Amount
Federal – EPA $60,000
Federal-NRCS $574,155
Washington State $1,420,632
Producer Match to NRCS and Conservation
Commission Grants

$1,896,000

Whatcom County Funds $73,734
Total $4,024,521.00

WCHHS has available a SRF loan of $300,000 to help owners finance repair of OSS
countywide.  WCD will be managing the loan program.  A high priority will be given to
applicants in the shellfish protection districts.

SIS Table 4 shows activities not currently funded but necessary to implement the PBSPD work
plan.  These activities will result in reductions in fecal coliform loading to the shellfish beds.

SIS Table 4. Funding shortfalls identified by PBSPD

Activity Budget
Additional funding for small
farm technical assistance

$60,000

Additional assistance
developing farm plans

$53,000

Ensure that public sewers are
connected to all residences or
OSSs are inspected

$5,000

PBSPD coordination through
December 2000

$21,500

PBSPD coordination future $25,000 / yr
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Acronyms and abbreviations used
The Lower Nooksack River Basin Bacteria Total Maximum Daily
Load

Nooksack Bacteria TMDL

Portage Bay Shellfish Protection District PBSPD
Whatcom County Health and Human Services WCHHS
Whatcom County Planning and Development Services WCPDS
Whatcom County Public Works and Drainage Districts WCPW
Washington State University – Cooperative Extension WSU
Washington Department of Ecology Ecology
Washington Department of Health DOH
Whatcom Conservation District WCD
Environmental Protection Agency EPA
Natural Resource Conservation Service NRCS
Northwest Indian College NWIC
Environmental Quality Incentives Program EQIP



Nooksack River Watershed Bacteria TMDL  Page 23

References Cited

Joy, J.  2000.  Lower Nooksack River Basin Bacteria Total Maximum Daily Load Evaluation.
Washington Department of Ecology, Environmental Assessment Program.  Publication
No. 00-03-006

Ott, W., 1995.  Environmental Statistics and Data Analysis.  Lewis Publishers, New York, NY.



Nooksack River Watershed Bacteria TMDL  Page 25

Figures



Page 26 Nooksack River Watershed Bacteria TMDL 

Figure 1.  Nooksack Watershed Map
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Summary of Responses to Comments

Ecology received written comments from four people:  Steve Jilk, City of Lynden; Bruce Roll,
Whatcom Co. Water Team; Llyn Doremus, Nooksack Tribe Natural Resources; Andy Ross,
Lummi Natural Resources.  Comments and Ecology’s responses are summarized below.

City of Lynden

1. (paraphrased) General comment:  Throughout the TMDL evaluation report, Lynden WWTP
is portrayed as having ongoing problems meeting its permit requirements, poor lab
procedures, and an overall high fecal coliform bacteria discharge.  Although Lynden WWTP
was having problems during the TMDL survey period, many of the upgrades/improvements
made between February 1998 and January 2000 which have addressed these problems were
not mentioned.

Response:  The evaluation report states the water quality conditions and causes of those
conditions during the TMDL study period.  The TMDL submittal includes several
documents, not just the evaluation report. The improvements and upgrades at the Lynden
WWTP are addressed in the Strategic Implementation Summary.

2. page.v, paragraph 2, sentence 6: Wastewater Treatment Plants (WWTP) laboratories are
presently certified annually.  Justification should be given for requiring quarterly
certification.

Response:  Certification is a separate process.  A more rigorous quality assurance (QA)
procedure (not a certification procedure) is warranted to lower the human health risk in the
river and to meet the TMDL targets.  Justification is given on page 54, paragraph 2 of the
Technical Report.  The recommendation allows for reducing the frequency of QA sample
reporting after reliability is demonstrated and a quality assurance project plan is approved.

3. (paraphrased) p. vii, paragraph 3, sentences 3 & 10; p. viii, item 8:  The disinfection and
laboratory problems have been addressed and the permit limits should be based on recent
upgrades.

Response:  Noted. See response to comment 1.

4. p.9, paragraph 4:  Clarification is needed that the Darigold sample is from cooling/cow water.

Response:  “Table 3. Sampling sites for the lower Nooksack River TMDL study, 1997-98”
referenced in paragraph 4 states the Darigold sample is condensate as described in paragraph
3 of page 1.

5. p.13, paragraph 1, sentence 1:  The evaluation states that several changes occurred that
affected sampling continuity. Are the evaluation results valid.
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Response:  The evaluation is valid within the bounds of the quality assurance results. These
are described in pages 13 and 14.  The qualifications on the loading estimates and TMDL
target recommendations based on these data are discussed throughout relevant sections of the
document and in the Margin of Safety section.

6. p.19, paragraph 3:  Since the data period identified (1997) the City has corrected/upgraded
laboratory equipment.

Response:  Noted. See response to comment 1.

7. p.25, bullet 4:  The examples listed should be listed as “potential sources.”

Response:  All the examples were documented sources of fecal coliform contamination
during dry weather conditions while monitoring the Nooksack River.

8. p.28, bullet 3 & 6:  Recent upgrades to the disinfection process at Lynden’s WWTP have
proven this statement false.  With the recent disinfection upgrades to the WWTP, Lynden
should be added to the list of other treatment plants that contribute insignificant FC loads to
the river.

Response:  The statements are true for the study period and based on the data collected
during that time.  See response to comment 1.

9. p.39, paragraph 2:  WWTP effluents should not be targeted for the limit of 39 cfu/100 mL.
The evaluation recommends a water quality based limit.  If this method is utilized
consideration for volume and percent contribution to the total TMDL should be included.

Response:  The water quality-based limit of 39 cfu/100 mL was used as an estimate to ensure
that effluent from the WWTPs have no effect on the river.  If Lynden WWTP consistently
reduces the bacterial density and variability of its effluent (as the reviewer claims has
occurred with the upgrades and corrections), it should have no problem meeting the
recommended TMDL limits.

10. p.40, Table 10:  Lynden’s data should be updated or the table should identify that recent
upgrades to the WWTP’s disinfection has resolved the FC problems.

Response:  Noted. See response to comment 1.

11. p.40, Table 10:  The evaluation proposes the City to reduce by 81% however, page 38 states
that only a 48% reduction in lower basin FC is required.  This 48% reduction should be used
for WWTP discharge limits (ex: 104 cfu/100 mL monthly, 208 cfu/100 mL maximum
weekly).

Response:  The 48% lower basin reduction is a cumulative reduction that indirectly takes into
account loads.  If all of the tributary and point sources were only required to make a 48%
reduction, the overall reduction at the main stem compliance point would be only 32% - not



Page 30 Nooksack River Watershed Bacteria TMDL 

enough to meet criteria.

12. p.54, paragraph 1:  The word practice should be deleted. The City does not intentionally
promote overflows in it’s collection system.

Response:  Agree, “the practice” will be replaced with “it” to modify the tone of the
sentence.

Whatcom County Public Works, Water Division

1) The SIS should support fecal coliform survival studies during development of the Detailed
Implementation Plan (DIP).  The TMDL developed during this process did not assume there
was die off of fecal coliform.  Once such studies have been conducted then the TMDL should
be readjusted if needed.

Response:  The fecal coliform survival studies will not be immediately necessary.  The DIP
could recommend survival studies as a part of the five-year review process, if substantial
reductions in tributary and point sources have been attained but targets are not being met. We
agree that if significant die-off is shown through further study, then the TMDL would be re-
considered.

2) The DIP should include work that identifies the genera of fecal coliforms detected.  Some
fecal coliform may be coming from sources other than the fecal waste.  The specific genera
detected would be very helpful in this regard.

Response:  A majority of the fecal coliform colonies detected in the TMDL samples were E.
coli, so their source as fecal waste is highly likely (page 28 to 33).  By the time the DIP is
written, the new bacteria indicator for Washington State should be decided (i.e. E. coli or
enterococcus) and will need to be taken into account for the TMDL.  Speciation should be
reserved for problem sources that cannot be identified after a detailed sanitary survey and
reach-specific monitoring are performed.

3) Coordination with the WRIA should occur during phase I of the data assessment portion of
this project.

Response:  Agree that coordination with the WRIA 1 planning process should occur when
the WRIA effort is in a position to address substantive regulatory issues within proscribed
deadlines.  Whatcom County Water Resources Division, Health and Human Services and
Planning Dept. staff reviewed Nooksack River data at several points throughout the sampling
and analysis stages.
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4) The monitoring strategy needs to be defined very early in the process (within the first year).
The SIS should set a date for this to occur.

Response:  Agree, an overall monitoring strategy done in cooperation with the WRIA 1 effort
and the Shellfish Protection District should be designed as early as possible. Some TMDL
compliance monitoring is already underway.  The Northwest Indian College is conducting
this work for the Whatcom Conservation District through an Ecology grant.  However, a
comprehensive strategy that incorporates monitoring for source identification, BMP
effectiveness, and special issues (e.g., groundwater sources, sediment archiving, and die off,
etc.) should be considered.

5) Given a majority of the fecal coliforms are derived from non-point source pollution, how will
sources be identified in the monitoring program?

Response:  Some sources have already been identified through sanitary surveys, site
inspections, and reach-specific monitoring.  This systematic and iterative style of monitoring
requires cooperation from several groups, but is generally effective at identifying field scale
sources.  Elements of the response to comment 4 on strategy are also important components
for this level of monitoring.

6) Costs associated with monitoring need to be identified in detail in the DIP.

Response:  Agree, once the effectiveness of the current monitoring and corrective action
program is evaluated, an overall monitoring strategy can be designed and its costs can be
estimated.

Nooksack Tribe Dept. of Natural Resources

1) Paraphrased:  A general statement of the findings of the original TMDL should be included
in the overview and should include an overall statement of problems and findings, history of
fecal coliform exceedances in the Nooksack River, results of the statistical analysis of data
and reductions in fecal coliform numbers.  A general statement about the purpose of the
document should be included to outline the strategy and actions proposed and note that a
detailed implementation plan will be based on the document.

Response:  Agree.  See language inserted on page 2, paragraph 5.

2) Paraphrased:  Under the implementation section, a brief description of the scope of each step
should be included.

Response:  Agree. See language inserted on page 14 paragraph 2.

3) Paraphrased:  Specific actions, procedures or approaches to implementation should be
identified along with known deadlines or other dates.
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Response:  More detail has been included in the implementation matrix.  A greater level of
specificity will be included in the “Detailed Implementation Plan” scheduled for completion
by July 2001.

4) Paraphrased:  Section 3.4 should be moved to the “Ongoing Monitoring” section and renamed
“Adaptive Management.”

Response:  Done.

4) Paraphrased:  Locations, frequency of monitoring should be specified and the difference
between ambient monitoring and compliance monitoring discussed.

Response:  This level of detail will be worked out with affected parties during development
of the “Detailed Implementation Plan.”

5) Paraphrased:  Funds committed, fund sources and funding needed for implementation should
be included.

Response:  The $4 million already committed by various entities for implementation is
summarized in the SIS appendix.  Also included is information about funds already spent and
funds still needed.

6) Paraphrased:  A description of expected outcomes should be included in the document.

Response:  Agree. See section Goals For Meeting Nooksack Bacteria Targets on page 19.

Lummi Natural Resources

1) Paraphrased:  Proof-reading and editing suggestions were submitted for pages 1-9 of the draft
Summary Implementation Strategy.

Response:  Most suggestions were incorporated.
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Appendix B

Quality Assurance Project Plan
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Appendix C

Technical Report

Lower Nooksack River Basin Bacteria Total Maximum Daily Load Evaluation
January 2000

Publication No. 00-03-006
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Appendix D

Implementation Information



Page 38 Nooksack River Watershed Bacteria TMDL 

PORTAGE BAY SHELLFISH PROTECTION DISTRICT ADVISORY COMMITTEE

MICHAEL COCHRANE STEVE JILK
LUMMI SHELLFISH LYNDEN CITY ADMINISTRATOR
2522 KWINA RD 512 BROADWAY
BELLINGHAM, 98226 LYNDEN, 98264
384-2367 (DAY) 354-1170 (DAY)
733-5462 (EVE) 3542218 (EVE)

HARLAN JAMES SHERMAN POLINDER
LUMMI NATURAL RESOURCES WHATCOM DAIRY ASSOCIATION
2616 KWINA RD 670 POLINDER RD
BELLINGHAM, 98226 LYNDEN, 98264
384-2294 (DAY) 354-4358
380-3951 (EVE)

ROBERT VANWEERDHUIZEN BASTIAN SCHOLTEN
WHATCOM DAIRY ASSOCIATION WHATCOM DAIRY ASSOCIATION
7026 NOON RD 3105 E. BADGER RD
EVERSON, 98247 EVERSON, 98247
354-3549 966-4630

RONALD SPARKOWICH GEORGE BOGGS
6205 GADWA RD WHATCOM CONSERVATION DISTRICT
FERNDALE, 98248 6975 HANEGAN RD.
384-3254 (HM) LYNDEN, WA 98264
647-3745 (WK) 354-2035 (WK)

CHRIS CHESSOM CHRIS WOODWARD
WHATCOM COUNTY HEALTH CONSULTANT TO WHATCOM CO.
209 GRAND AVE. 380-1726 (WK)
BELLINGHAM, WA 98225
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PORTAGE BAY SHELLFISH PROTECTION DISTRICT IMPLEMENTATION
COMMITTEE

NOOKSACK SALMON ENHANCEMENT
ASSOCIATION
RHEA SANDERS
PO BOX 2535
BELLINGHAM, 98227
nsea@nas.com

WHATCOM COUNTY HEALTH
DEPARTMENT
CHRIS CHESSON
509 GIRARD ST.
BELLINGHAM, 98226
cchesson@co.whatcom.wa.us

WHATCOM COUNTY COUNCIL
CONNIE HOAG
311 GRAND AVE. STE 105
BELLINGHAM, 98225

NOOKSACK TRIBE
PO BOX 157
DEMING, 98244
clairecde@aol.com

STATE DEPARTMENT OF HEALTH
SHELLFISH PROGRAM
DON LENNARTSON
PO BOX 47824
OLYMPIA, 98504
dal030@hub.doh.wa.gov

PUGET SOUND WATER QUALITY
ACTION TEAM
STUART GLASOE
PO BOX 40900
OLYMPIA, 98504

LUMMI INDIAN NATION
2616 KWINA RD
BELLINGHAM, 98226

NORTHWEST INDIAN COLLEGE
2522 KWINA RD
BELLINGHAM, 98226

COUNCIL OF GOVERNMENTS
2011 YOUNG ST
BELLINGHAM, 98225

NATURAL RESOURCE
CONSERVATION SERVICE
6975 HANNEGAN
LYNDEN, 98264

WASHINGTON DEPT.
OF ECOLOGY
BELLINGHAM FIELD OFFICE
MARK HENDERSON
1204 RAILROAD AVE, STE. 200
BELLINGHAM, 98225
mhen461@ecy.wa.gov

WHATCOM COUNTY PLANNING
SYLVIA GOODWIN
5280 NORTHWEST DR
NW ANNEX STE A
BELLINGHAM, 98226

CONSERVATION DISTRICT
6975 HANNEGAN
LYNDEN, 98264
wcole@whatcomcd.org

LYNDEN TREATMENT PLANT
800 S 6TH
LYNDEN, 98264

FERNDALE TREATMENT PLANT
P.O. BOX 936
FERNDALE, 98248

WASHINGTON STATE UNIVERSITY—
COOPERATIVE EXTENSION
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1000 N FOREST
BELLINGHAM, 98225
676-6736
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PORTAGE BAY SHELLFISH PROTECTION DISTRICT MATRIX
UPDATED 6/9/99

OBJECTIVES &
TASKS

TIMELINE ASSIGNMENT FUNDED SOURCE UNFUND
ED

SOURCE STATUS

Objective 1:  Control Agricultural Sources

Provide Technical/Financial Assistance to Farms
Task 1.1:  Provide
Financial Assistance to
45 Dairies to
implement manure
management plans

October 19910-
September 1999

July 1997- June
1999

10/1/99 – 7/31/01

10/99 – 9/00

Natural Resources
Conservation Service
(NRCS)

Whatcom
Conservation District
(WCD )

WCD

NRCS

$227,155
$75,7110

$446,000

$1,446,000
$450,000

$450,000

Federal –
EQIP
Producer
Match

State – WCD
Grant

Producer
Match
WA
Conservation
Commission
Producer
Match
NRCS
Producer
Match

17  completed plans
compliant with SB 6161 45
dairies have requested
updates to current plans into
compliance with SB 6161.
By 2002 103 more dairies
need to have a dairy plan
compliant with SB 6161
and all  must  be
implemented by 2003

Task 1.2:  Provide
Technical Assistance
to 100 Dairies to
develop manure
management plans

July 1997 – June
1999

10/1/99 – 7/31/01

NRCS & WCD $350,000
$325,000

$300,000

Federal –
NRCS *
State –
WCD
Grant

WA
Conservati
on
Commissi
on/WCD
Grant

Met: provided technical
assistance on manure
management questions, and
about techniques such as
manure pond covers and
composting.
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OBJECTIVES &
TASKS

TIMELINE ASSIGNMENT FUNDED SOURCE UNFUND
ED

SOURCE STATUS

Task 1.3:  Provide
technical assistance to
small/non-commercial
farmers and
landowners to develop
conservation plans.

July 19910 –
October 1999

10/1/99 – 7/31/01

WCD $60,000

$60,000

State –
WCD
Grant

State –
WCD
Grant

$60,000 General Fund
Shellfish/Clean
Water District funds

2 small farm planner s are
currently working on 4
conservation plans for small
farms in the watershed,
including assistance with
compost facilities, filter strip
establishment, pasture
management, fencing, and
livestock crossings.

B.  Implement Whatcom County Critical Areas Program and Other Clean Water Legislation
Task 1.5: Assist
farmers to develop
conservation plans
consistent with CAO
requirements.
Approve, condition,
disapprove plans.

1997-910

6/10/99 – 10/00

WCD $35,000

$13,734

97/910
County
Budget
County
Budget

$35,000

$110,000

General Fund
Shellfish/Clean
Water District funds
       “”

WCD has worked with dairies
and small farms to develop
conservation plans and
implement  NRCS filter strip
specifications which are based
on soil type and slope; these
are exemptions to CAO stream
buffers.

Task 1.6: Reach a
cooperative agreement
between the EPA,
DOE and WC
regarding their
respective
enforcement activities.

March 19910 EPA, DOE & WC With existing
staff

 Respective
Budgets

Verbal agreement has been
reached amongst the parties
involved.

Task 1.7:  Adopt
Manure Management
Ordinance

ASAP WC With existing
staff

97/910
County
Budget

adopted September 12, 19910

Task 1.6: Reach a
cooperative agreement
between the EPA,
DOE and WC
regarding their
respective
enforcement activities.

March 19910 EPA, DOE & WC With existing
staff

 Respective
Budgets

Verbal agreement has been
reached amongst the parties
involved.

Objective 2:  Control Stormwater Sources
Task 2.1: Complete
the regulatory review
begun in 1997.

Will complete in
March 19910

Whatcom County $5,000 97/910
County
Budget
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OBJECTIVES &
TASKS

TIMELINE ASSIGNMENT FUNDED SOURCE UNFUND
ED

SOURCE STATUS

Task 2.2: Use results
from Task 2.1 to
continue development
of a Comprehensive
Stormwater Program
to comply with the
County
Comprehensive Plan,
Puget Sound Water
Quality Plan, and
Department of Ecology
requirements.

19910-1999 Whatcom County $20,000 97/910
County
Budget

Objective 3:  Control STP’s and OSS’s Sources
Task 3.1: A formal On-
site Sewage (OSS)
survey should be
completed in the
Marietta, Rural Ave,
and Country Lane
area.

Survey has been completed.
Survey showed out of 175-200
sites that were checked only
about 10 failures.

Phase 1: Residences
along Marine Drive in
Marietta should be
surveyed immediately.
(Approx. 30)

Immediately WC Health Department
Lummi Tribe

With existing
staff

97/910
County
Budget

completed

Phase 2: Formal OSS
Survey be completed
at all remaining
residences (approx.
150) in the Country
Lane/Rural Ave area.

February 1999 WC Health Department $25,000 General Fund
Shellfish/Clean
Water District funds

completed

Task 3.2: Apply for
DOE OSS grant
funding to assist
homeowners with
repair of failing OSS.

September 19910  WC Health Department With existing
staff

97/910
County
Budget

Funds have not been
available.
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OBJECTIVES &
TASKS

TIMELINE ASSIGNMENT FUNDED SOURCE UNFUND
ED

SOURCE STATUS

Task 3.3: Apply for
State Revolving Fund
(SRF) low interest loan
program to assist
homeowners with
repair of failing OSS.

January 19910  WC Health Department With existing
staff

97/910
County
Budget

funds have been awarded and
approved by Council

Task 3.4: Adopt a
formal OSS
enforcement policy to
ensure adequate
enforcement of
regulations regarding
repairs of failing OSS.

January 19910 WC Health Department With existing
staff

97/910
County
Budget

This was completed and
adopted by Council in
December of 1997 and is
being enforced since that time.

Task 3.5: In
development of the
County OSS
Operations and
Maintenance Program
insure that
consideration is given
to areas such as the
Nooksack drainage
which have a potential
impact on shellfish
resources so that the
resulting program
ensures preventative
O & M in these areas.

December 19910 WC Health Department With existing
staff

City of
Bellingham
Interlocal
Agreement

draft plan  has been approved
by the Board of Health

Task 3.6: Distribute
OSS maintenance
reminders to property
owners in the
Nooksack River
drainages of North
Fork 10-1, Middle Fork
10-2 and South Fork
10-3.

December 19910 WC Health Department With existing
staff

City of
Bellingham
Interlocal
Agreement

Task complete as of
December 19910
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OBJECTIVES &
TASKS

TIMELINE ASSIGNMENT FUNDED SOURCE UNFUND
ED

SOURCE STATUS

Task 3.7: Ensure that
all residences within
public sewer service
areas are either
connected to public
sewer or that any
existing OSS are
adequately functioning.

December 19910 WC Health Department,
City of Ferndale, City of
Lynden, Lummi Water
and Sewer

$5,000 General Fund
Shellfish/Clean
Water District funds

list of sites has been received
from the cities of Lynden,
Ferndale and Lummi.

Task 3.10: Review
STP Records & Report
on performance
relative to compliance
with existing permits

December 19910 DOE Ongoing review.  BFO and
NWRO are actively sharing
data. These duties are being
transitioned to the Bellingham
Field Office

Task 3.9:  Make
recommendations as
to changes in
operation for future
permits for STPs

DOE Accomplished at time of
renewal.  Technical assistance
is always part of inspection
process.

Task 3.10:  Review
STP Q/A & Q/C plans
and make
recommendations for
improvement.

DOE Ongoing review.  These duties
are being transitioned to the
Bellingham Field Office
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OBJECTIVES &
TASKS

TIMELINE ASSIGNMENT FUNDED SOURCE UNFUND
ED

SOURCE STATUS

Task 3.11:  Review
Q/A & Q/C data of STP
operations through
closure response
period.

February 19910 to
December 1999

DOE & WCDOH Ongoing review. These duties
are being transitioned to the
Bellingham Field Office

Objective 4:  Monitor Water Quality
Task 4.1 Conduct
Fecal Coliform
Transport Sampling
Project (Mainstem to
Bay)

19910-1999 Northwest Indian College $60,000 EPA Grant ongoing

Task 4.2 Conduct
Portage Bay Sampling

19910-1999 State Department of
Health

ongoing

Task 4.3 Conduct
Water Quality
Monitoring in Nooksack
Basin Including Fecal
Testing/Pilot Projects

19910-1999 Partnership of Nooksack
& Lummi Tribes, WCD &
DOE

$150,000 General Fund
Shellfish/Clean
Water District funds

ongoing

Object 5:  Establish Education/Outreach Program
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OBJECTIVES &
TASKS

TIMELINE ASSIGNMENT FUNDED SOURCE UNFUND
ED

SOURCE STATUS

 Task 5.1: Hire an
Education/Outreach
Coordinator and
Develop an
Educational and
Outreach Program for
general public and
agencies. Implement
an
Educational/Involveme
nt Program for general
public and agencies

3/1/99 – October
2000

WSU-Cooperative
Extension, WCD $103,706

$20,926

Centennial
Clean Water
Fund Grant
(DOE)
WCD

General Fund
Shellfish/Clean
Water District funds

Hired 2 people for information
and education for small farm
owners and public schools.
The program includes:
landowner workshops on
environmentally sensitive
horsekeeping, composting on
small farms, and cattle;
educational displays at
Farmers’ Market, NW
Washington Fair, Cattlemen’s
Winterschool, and Salmon
Summit; newsletter articles
highlighting water quality
issues and concerns for
farmers; school presentations
and workshops.
To date: have conducted water
quality workshops with
elementary and middle school
students; distributed
environmental education
materials to elementary
schools; presented displays on
conservation-oriented farming
practices at educational
seminars; quarterly newsletter
published with articles
highlighting environmental
issues and farming solutions
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OBJECTIVES &
TASKS

TIMELINE ASSIGNMENT FUNDED SOURCE UNFUND
ED

SOURCE STATUS

Task 5.2: Develop an
Education & Outreach
Program for Dairy
Producers Implement
an Education &
Outreach Program for
Dairy Producers

February 19910
February 19910
WSU-Cooperative
Extension

WSU-Cooperative
Extension
WCD

See task 5.1
above

See task 5.1 above WCD: In the context of  the
Manure Management
Ordinance, educational flyers
were sent out to all dairy
producers.
WCD: In February of 1999, a
presentation on Integrated
Pest Management was given
to about 30 growers who
responded to an open
invitation to all dairy
producers, which covered how
to properly manage manure
(nutrient sampling, timing and
application).;an informational
newsletter is sent out
quarterly; an annual nutrient
management workshop is
conducted; a Cooperator of the
Year Model Farm Open House
is put on every year; an
educational display was
developed and is ongoing at
the Whatcom County Museum

Objective 6:
Establish Funding
District and
Program
**Task 6.1: Analyze
options, determine
preferred approach
and develop draft
program describing
boundaries, budget,
projects/services, rate
structures and other
details.

May 19910 Whatcom County,
WCD,
 County Council, Water
Resources Council

$2,000

97/910 County
Budget

State -- WCD
Grant

accomplished
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**Task 6.2: Revise and
adopt final district and
program.

September 19910 Whatcom County, WCD,
County Council, Water
Resources Council $1,000

97/910 County
Budget

State -- WCD
Grant

Ordinance adopted March 24th,
19910

Task 6.3 Administer,
periodically evaluate
and, as necessary,
revise the program.
Report progress to
elected officials and
the public.

February 19910-
September 2000

Whatcom County, WCD,
County Council, Water
Resources Council

$65,000 $15,000 General Fund
Shellfish/Clean
Water District funds

Totals

$ 3,724,000

$ 596,000 ongoing

*Assumes current staffing levels at the Lynden NRCS Field Office.
** County Executive has determined to fund program through 1999, then fund it year by year  through the general fund or through flood assessment increa



November 2004  04-10-081 

  Original printed on recycled paper 

 

 

 

 

Background 

In Washington State, waste water from some municipalities and industries is applied to cropland to 
obtain biological treatment.  Ecology’s Water Quality Program permits the land treatment of waste 
water provided all known, available, and reasonable methods of prevention, control, and treatment 
(AKART) is described and approved in an engineering report.  Documents have been developed to 
help define AKART, guide site selection, and design land application treatment systems (Ecology, 
1993; Ecology, 1996; Department of Health, 1994).  The treatment process (AKART) and treatment 
capacity are determined in an engineering report that follows Chapter 173-240 WAC (Construction of 
Wastewater Treatment Facilities) and the Ground Water Quality Standards, Chapter 173-200 WAC 
(Water Quality Standards for Ground Waters of the State of Washington).  Currently, Ecology 
approves as AKART the design, and operation and maintenance for land treatment systems that 
includes: 1) the application of wastewater and its nutrients at rates, times, and durations that do not 
exceed the crop’s agronomic rates, and 2) the storage of wastewater in properly lined lagoons that is 
produced in excess of the crop’s requirement or outside of the growing season. 
 
A well-managed land treatment system limits wastewater application to rates that do not exceed the 
treatment capacity of the crop or soil and minimizes adverse impacts to groundwater quality by all 
contaminants.  Management of the timing and volume of wastewater application is required to avoid 
exceeding the treatment capacity of the crop or soil. 
 
This guidance document refers to management and treatment of nutrients in wastewater, but 
emphasizes nitrogen. Ecology uses the term nutrients in the broad sense. However, among the general 
class of nutrients readily available and used by crops, only nitrate is specifically regulated in the 
Ground Water Quality Standards and would be considered as a design limiting contaminant at most 
land treatment sites. Other nutrients discharged to a land treatment site can create water quality or 
other problems and, as a result, may require careful management. For example, nitrogen and 
phosphorus discharged from a land treatment site to a nearby surface water body via hydraulic 
continuity can promote algal growth and eutrophication; excess potassium in the soil can cause grass 
tetany in grazing animals; and sodium in drinking water is a concern for people on low sodium diets.  
 
A viable crop must be established and maintained to achieve the level of treatment necessary to protect 
ground water.  Ecology recognizes that in some circumstances maintenance of a viable crop for 
treatment of nutrients requires periodic flushing of salts from the crop root zone.  Salt flushing should 
not conflict with the requirement to minimize leaching of contaminants below the crop root zone and 
to comply with the Ground Water Quality Standards.  Through AKART, careful water management, 

A  D e p a r t m e n t  o f  E c o l o g y  R e p o r t  

Guidance on Land Treatment of Nutrients in 
Wastewater, with Emphasis on Nitrogen 
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and pollution prevention these requirements should be achievable at a properly designed and managed 
land treatment site. 
 

Significance of Agronomic Rate 

The primary goal of a land treatment system is to achieve the level of treatment necessary to meet the 
requirements of the Ground Water Quality Standards. A fundamental requirement of the Ground Water 
Quality Standards is that AKART must be applied to all discharges to ground water. For nutrients, 
AKART includes two basic concepts: 1) that nutrient uptake by the crop is maximized and leaching 
below the root zone to the uppermost aquifer is minimized, and 2) that the land treatment system 
provides maximum treatment when the application rate does not exceed the agronomic rate for the 
design limiting contaminant as identified in the design engineering report. 
 
The term agronomic rate, when used for land treatment, is defined as: 
 

Rate at which a viable crop can be maintained and there is minimal leaching of chemicals 
downwards below the root zone.  Crops should be managed for maximum nutrient uptake when 
used for wastewater treatment. (Ecology, 1996) 

 
The most common use of agronomic rate is applied to certain contaminants, such as nutrients, which 
can be readily treated through crop uptake and bacterial or biological processes that naturally occur in 
the soil column.  The capacity of the crop and soil to treat these contaminants is determined by the 
design engineering report and is based on reasonable assumptions or site specific information 
regarding agronomic rates, mineralization of organics, nitrification/denitrification, volatilization, and 
irrigation efficiency and uniformity.  For some contaminants there is literature to support the 
determination of agronomic rate. Treatment is substantiated from information given to Ecology in an 
annual irrigation and crop management plan and a monitoring plan that are conditions of the 
discharger’s state waste discharge permit. Monitoring may be required for waste water, soils, crops, 
and ground water. 
 

Wastewater Management  

A critical element in defining AKART and achieving treatment of waste water to meet the Ground 
Water Quality Standards is management of the waste water during the non-growing season. This goes 
beyond water management using a checkbook approach.  For land treatment systems, the goal is to 
fully apply AKART to protect groundwater quality at the facility and for the beneficial use by 
neighboring landowners. This means that the annual distribution of waste water applied to the land 
treatment site is confined to the growing season when nutrients are readily treated by crop uptake and 
soil microbial activity. These treatment processes are diminished by low temperatures during the non 
growing season. Ecology has collected and interpreted data from soils monitoring and from 
groundwater monitoring at a number of permitted land treatment facilities around the state. The period 
of record for some sites is more than a dozen years.  Ecology’s evaluation of these monitoring data 
shows a correlation between excessive, non growing season wastewater application and groundwater 
contamination. Conversely, when facilities have converted from year round application to seasonal 
application, groundwater quality has improved.  
 
Some soil moisture is lost during the non-growing season through evapotranspiration during temporary 
warm periods. Replacement of this moisture is a reasonable sprayfield management tool that maintains 
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the viability of the crop. The problem is that many facilities operate year round. As a result, the volume 
of water necessary to replenish and maintain adequate soil moisture during the non-growing season is 
likely to be small compared to the volume of waste water actually generated by the facility.  Further, 
Washington’s climate regime of winter precipitation can be expected to provide some, if not all, of this 
soil moisture. 
 
This means that wastewater storage or alternative methods of treatment and discharge may be needed 
for periods when land application may be precluded by climatic or other conditions.  Among the 
options available for management of excess waste water are storage in a properly constructed lined 
lagoon, discharge to a surface water body in accordance with Chapter173-201A WAC and Chapter 
173-220 WAC, or discharge to a publically owned treatment works (POTW) in accordance with 
Chapter 173-216 WAC. All of these options have been approved and permitted by Ecology and are 
being used by different dischargers. 
 
The factors cited above were among those considered during the preparation of Ecology’s land 
application design guidance (Ecology, 1993.) and in the determination of AKART. 
 

Nitrogen Fate and Transport 

A Washington State University report, Nitrogen Use by Crops and the Fate of Nitrogen in the Soil and 
Vadose Zone (WSU 2000), was completed with EPA grant funding through Ecology.  The report is an 
extensive literature review on nitrogen dynamics in the soil, especially as it relates to the application of 
high strength organic waste waters to land treatment systems.  It provides technical background 
information on nitrogen use by crops and describes the complex interactions between crops, soils, 
nitrogen, and water. 
 
A vast majority of the literature contained in the report is from research and studies conducted outside 
the state of Washington. However, given the diversity of crops and soil systems in the state, some 
general principles and recommendations (WSU 2000) were developed for the use of nitrogen by crops, 
and the fate of nitrogen in the soil and vadose zone:  
 

• The estimation of the agronomic rate for a crop must factor in all sources of nitrogen available 
during the growing season. 

• All nitrogen applied to the soil, that is not volatilized, will eventually convert to nitrate. 

• Soil nitrogen that moves below the root zone will eventually leach to the ground water as 
nitrate.   

• Denitrification may reduce nitrate loading to ground water under some conditions, though it is 
of little importance in well drained soils.   

• Nitrogen applied at agronomic rates will minimize the buildup of soil organic nitrogen.  

• Wastes applied substantially before or after maximum crop demand may result in nitrate 
leaching. 

• Organic wastes applied during the non-growing season will partially or totally convert to nitrate 
before the next growing season.  

• Nitrates leached beyond the root depths of the crop to be grown during the following season 
will be susceptible for transport to the ground water. 
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• Steps should be taken to minimize movement of nitrogen below the root zone during the 
growing and non-growing season.   

• Applying organic wastes during the non-growing season has an inherent risk in terms of 
leaching nitrogen to the ground water.  

• The use of storage facilities to minimize waste applications during the non-growing season is a 
safe alternative. 

 
The report (WSU 2000) does not completely rule out the application of waste water outside of the 
growing season. However, from the literature it is apparent that the many uncertainties associated with 
nitrogen dynamics in the vadose zone support a position that applying waste water to crops and soil 
systems during the non-growing season is not reliably protective of ground water. 
 

Conclusions 

Nitrogen processes are complex and difficult to precisely control or predict in the environment. Nitrate 
is the most chemically stable form of the nitrogen species and other forms of nitrogen readily convert 
to nitrate in the environment. Nitrate is also the most mobile nitrogen species and moves readily with 
water through the subsurface. Once nitrogen is applied to the soils, the grower must address this 
mobility through careful management of the land treatment site to avoid groundwater contamination. 
The diversity of climates and soils in Washington State combined with cropping and irrigation 
practices influence the fate of nitrogen once applied to the soil. Ecology concludes that nitrogen 
applied in the form of ammonia or organic nitrogen is likely to convert to nitrate during the time of the 
year when it is not adequately treated by the crop and, under excessive hydraulic load, will leach out of 
the soils and migrate to ground water.  
 
Ecology has extensive experience reviewing soil and groundwater quality data at land treatment sites 
in Washington State.  Based on the evidence presented in the WSU report and Ecology’s experience 
with land treatment systems, Ecology concludes that the current AKART definition addresses the 
many uncertainties and potential negative consequences for groundwater quality associated with the 
fate and transport of nitrogen in the vadose zone, especially during the non-growing season. 
 
Ecology will consider site specific demonstrations of innovative approaches to achieving treatment of 
nitrogen in waste water during the non growing season that are determined to be equivalent in 
effectiveness for protecting groundwater quality to the current AKART approach. Lacking such 
determination, Ecology concludes that applying waste water to crops and soil systems for the purpose 
of land treatment of nutrients in waste water during the non-growing season does not reliably protect 
groundwater quality, and therefore does not meet the AKART requirement for permit issuance 
according to the Ground Water Quality Standards.
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Via Electronic Mail 
 
July 21, 2014 
 
Kelly Susewind 
Bill Moore 
Ron Cummings 
Jon Jennings 
WA Department of Ecology 
Ksus461@ecy.wa.gov 
Bmoo461@ecy.wa.gov 
Rcum461@ecy.wa.gov 
JOJE461@ecy.wa.gov 
 
Re: ONE MORE Reason To Issue A Strong WA CAFO General Permit: Ocean Acidification 
 
Dear Kelly, Bill, Ron and Jon, 
 

We write, once again, to request that you direct your staff to issue a strong National 
Pollutant Discharge Elimination System (“NPDES”) and State Waste Discharge General Permit 
for Concentrated Animal Feeding Operations (“CAFOs”) that do business in the State of 
Washington. This letter presents just one more reason why it is imperative Ecology take this 
opportunity to eliminate CAFO water pollution through issuance of a strong permit: to mitigate 
the effects of ocean acidification.  The current CAFO General Permit was issued in 2006, expired 
July 21, 2011, and no new permit has been issued. We understand that Ecology is working on a 
new draft at the present time. It is imperative Ecology act now to protect the surface and ground 
water resources of this state, while at the same time mitigate and slow the devastating effects of 
ocean acidification, as well as gather much-needed data about the influence of CAFOs on ocean 
acidification in Puget Sound.  
 

It is undisputed that the Puget Sound is becoming more acidic.1 While the uptake of 
atmospheric carbon dioxide is the primary driver of open-ocean acidification, secondary 
contributions, such as nutrient pollution, also are known to exacerbate the acidification effects 

                                                
1 “Several monitoring programs indicate declining pH in the marine waters of the Pacific Northwest.” Long et al., 
Washington State Dept. of Ecology, Approach for Simulating Acidification and the Carbon Cycle in the Salish Sea 
to Distinguish Regional Source Impacts, Ecology Publication No. 14-03-002 (January 2014). 
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within Puget Sound. There are areas within the Puget Sound that are particularly vulnerable to 
ocean acidification. For example, “coastal regions that receive large volumes of freshwater, 
especially when the freshwater contains high levels of dissolved nutrients or organic material” are 
especially susceptible to the effects of acidification.2 Controlling nutrient pollution through 
regulation of industrial facilities such as CAFOs offers Ecology an unprecedented opportunity to 
minimize and mitigate Puget Sound acidification at the local level, while fulfilling the mandate of 
the federal Clean Water Act. The leading researchers in the field of ocean acidification have 
recognized that “addressing local factors such as nutrient pollution could offset some of the local 
acidification impacts . . . .”3 The WA CAFO Permit is one way to do that. 

 
The science is clear that the waters of Washington State are experiencing the effects of 

ocean acidification. Specifically, the Puget Sound experiences algal blooms. These blooms—
while in part natural—are amplified by anthropogenic nutrient pollution, a process called 
eutrophication. Algal growth temporarily increases the dissolved oxygen of surface waters, which 
in turn causes a corresponding increase in pH. Eventually, the algae die and their organic matter 
settles towards the bottom. Here, in these subsurface waters, microbes consume this organic 
matter, rapidly consuming oxygen and respiring carbon dioxide. This microbial respiration is thus 
directly responsible for low oxygen levels (“hypoxia”) in subsurface waters and localized 
acidification like the kind we are seeing through Puget Sound.4 The impact on acidification from 
this eutrophication and microbial respiration is threefold. 

 

                                                
2 California Ocean Science Trust, Ocean Acidification in the Pacific Northwest (May 2014), available at 
http://westcoastoah.org/wp-
content/uploads/2014/06/OA18PNWFacts14V4.pdf?utm_source=OAH+Subscriber+Public+Newsletter&utm_camp
aign=e0f9076906-West_Coast_OAH_Product_Release6_12_2014&utm_medium=email&utm_term=0_e74af6963b-
e0f9076906-101492161 (last visited July 2, 2014). 
3 Id.; Elspeth Dehnert, Acid Oceans Can Be Fought At Home, Scientific American, June 5, 2014, available at 
http://www.scientificamerican.com/article/acid-oceans-can-be-fought-at-
home/?utm_source=OAH+Subscriber+Public+Newsletter&utm_campaign=e0f9076906-
West_Coast_OAH_Product_Release6_12_2014&utm_medium=email&utm_term=0_e74af6963b-e0f9076906-
101492161 (last visited July 9, 2014) (“For coastal communities in the United States, the path to confronting souring 
seas can likely be found close to home in their very own backyards . . . . river discharge, local-scale upwelling, and 
nutrient and stormwater pollution [are] some of the major factors behind ocean water’s increasingly unbalanced 
acidity levels . . . . ‘Ocean acidification should become a part of the conversation among [water] quality managers, 
stormwater managers, agricultural managers . . . and it tends not to be in that space.”). 
4 Richard A. Feeley et al., Washington State Dept. of Ecology The combined effects of ocean acidification, mixing, 
and respiration on pH and carbonate saturation in an urbanized estuary, 88 Estuarine, Coastal and Shelf Science 
442 (2010); Wei Long et al., Approach for Simulating Acidification and the Carbon Cycle in the Salish Sea to 
Distinguish Regional Source Impacts, Ecology Publication No. 14-03-002 (2014), available at 
https://fortress.wa.gov/ecy/publications/publications/1403002.pdf. 
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First, on a smaller spatial and temporal scale, respiration may have a stronger impact on 
pH than atmospheric acidification. In subsurface waters in the Hood Canal, one study suggests 
that microbial respiration accounts for more than half of the total change in pH. By comparison, 
atmospheric acidification contributes only 24–49% to the pH decrease.5 Studies of other large 
estuaries likewise support the notion that respiration likely has a greater immediate acidifying 
effect than atmospheric acidification on subsurface waters.6 And while these impacts may be on 
smaller temporal and spatial scale, “marine organisms respond to changes in local conditions, and 
thus are more likely to be sensitive to peaks in [carbon dioxide] or pH than to long-term shifts in 
average values.”7  

 
Second, nutrient pollution impacts areas already most at risk. Because of its geography, 

there are areas of the Puget Sound that may be especially prone to natural cycles of acidification.8 
Deep waters of the Pacific upwell along Washington’s coast, bringing in water which is both 
nutrient rich but also relatively acidic.9 This nutrient rich water, together with other nutrient 
loading from industrial facilities such as CAFOs, may produce cycles of acidification.10 
Additional nutrient loading may exacerbate these preexisting issues.11 Some areas of the Puget 
Sound, particularly the South Sound and the Hood Canal, are at risk for eutrophication and 
prolonged acidification.12 Because of their narrow inlets, these waters experience limited seaward 
flushing. Nutrients loaded into these waters stick around longer, increasing the risk of localized 
algal blooms and acidification.13 Further, because of the limited mixing of surface and subsurface 

                                                
5 Feeley et al., supra note 4.  
6 Wei-Jun Cai et al., Acidification of subsurface coastal waters enhanced by eutrophication, 4 Nature Geoscience, 
766 (2011) (finding that in subsurface waters in the Northern Gulf of Mexico uptake of atmospheric carbon dioxide 
has caused a .11 unit drop in pH while in situ respiration of organic matter has reduced pH by .29 units). 
See also Alberto V. Borges and Nathalie Gypens, Carbonate chemistry in the coastal zone responds more strongly 
to eutrophication than to ocean acidification, 55 Limnology and Oceanography 346 (2010).  
7 Raphaël Billé et al., Taking Action Against Ocean Acidification: A Review of Management and Policy Options, 52 
Environmental Management 761 (2013). 
8 See Feeley et al., supra note 4.  
9 Id. 
10 Id. 
11 Long et al., supra note 1 (“Regional factors have the potential to exacerbate the acidification problem. These 
include nutrients from organic carbon (such as plants and freshwater algae) from land as well as local emissions of 
carbon dioxide, nitrogen oxides, and sulfur oxides.”). 
12 David L. Mackas & Paul J. Harrison, Nitrogenous Nutrient Sources and Sinks in the Juan de Fuca Strait/Strait of 
Georgia/Puget Sound Estuarine System: Assessing the Potential for Eutrophication, 44 Estuarine, Coastal and Shelf 
Science 1 (1997). 
13 Id. (noting “problem” areas have “relatively weak physical circulation. In such locations, additional nitrogen input 
can cause phytoplankton blooms, and subsequent sedimentation and deep-water oxygen depletion.”); Long et al., 
supra note 1 (“Discharge of regional human nutrient sources into the Salish Sea could increase algal productivity.”). 
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waters, carbon dioxide released during microbial respiration takes longer to move through the 
water column to the surface, prolonging the effect of acidification. 

 
Lastly, nutrient pollution not only causes localized acidification, but it also “enhances” the 

impact of atmospheric acidification by reducing the natural buffering capacity of the Puget 
Sound.14 Carbonate ions (CO3

2-), necessary for the formation of aragonite and calcite (both shell-
forming minerals), absorb free hydrogen ions produced when carbon dioxide reacts with water.15 
While seawater is generally supersaturated with carbonate, as carbon dioxide increases, waters 
may approach carbonate undersaturation.16 At this point, a slight increase in carbon dioxide will 
cause a drastically nonlinear decrease in pH, increasing the speed and intensity at which 
acidification would otherwise take place.17  

 
While nutrient pollution has been identified as a local, regional contributing factor to 

ocean acidification, Ecology has made it clear that there is more research to be done in order to 
ascertain “the degree to which regional human contributions exacerbate low levels of pH and 
aragonite saturation state.”18 But we do know that “[w]atershed inflows entering Puget Sound and 
the Straits deliver loads of nitrogen” and that “human activities have increased nitrogen loads 
above naturally occurring levels.”19 Some watersheds, such as the Nooksack River, which is 
heavily polluted by CAFOs, “have significantly higher unit-area loads of nitrogen.”20 
 

Ecology has recognized the importance of “identifying where and how much regional 
sources add to acidification is a first step in effective regional source management.”21 The Blue 
Ribbon Panel also “recommended efforts to quantify how much regional human sources (water 
nutrients and air emissions) exacerbate the effects of the Pacific Ocean and global atmospheric 

                                                
14 See Cai et al., supra note 6 (microbial respiration “enhances” atmospheric acidification, causing a highly 
nonlinear change in pH). See also William G. Sunda & Wei-Jun Cai, Eutrophication Induced CO2-Acidification of 
Subsurface Coastal Waters: Interactive Effects of Temperature, Salinity, and Atmospheric pCO2, 46 Environmental 
Science & Technology 10651 (2012); Xingping Hu and Wei-Jun Cai, Estuarine acidification and minimum buffer 
zone—A conceptual study, 40 Geophysical Research Letters 5176 (2013). 
15 For an accessible presentation of the chemistry of climate change, in particular microbial respiration, see Sunda & 
Cai, supra note 14. 
16 See Cai et al., supra note 6. 
17 Id. at 768–69. 
18 Long et al., supra note 1. 
19 Mindy Roberts et al., Washington State Dept. of Ecology, Puget Sound and the Straits Dissolved Oxygen 
Assessment: Impacts of Current and Future Human Nitrogen Sources and Climate Change through 2070 (March 
2014), Ecology publication No. 14-03-007. 
20 Id. 
21 Id. 
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carbon dioxide.”22 “Recent model development has quantified the relative impacts of regional 
human nutrient sources on dissolved oxygen in the Salish Sea,”23 and Ecology believes that there 
is still a need to “quantify the relative influences of regional and global sources,” including 
“simulating total dissolved inorganic carbon and alkalinity as state variables including source/sink 
terms related to air-sea exchange, respiration, photosynthesis, nutrient gains and losses, sediment 
fluxes, and boundary conditions.”24  

 
Within the Puget Sound, estimating the relative contribution of nutrient pollution from 

animal agriculture is somewhat difficult and is an emerging field of science. Despite this 
difficulty, it is clear that animal agriculture is a significant source of nutrient pollution and must 
be further monitored. Studies of nutrient loading often lump together nutrient pollution from 
animal manure with anthropogenic sources (other than wastewater treatment plants) into total 
riverine inputs.25 As its own category, rivers and streams are significant source of nutrients, 
contributing 41% of all annual local nitrogen inputs and 19% of all summer nitrogen inputs.26 
Within the rivers and streams which feed the Puget Sound, animal manure is the single largest 
potential nutrient contributor.27 This conforms with other nationwide studies that identify 
agriculture as a major contributor to nutrient pollution, and specifically, animal manure is the 
single largest source of nitrogen pollution from agriculture.28 In sum, while the science continues 
to be developed to pinpoint the relative contribution of CAFOs to excessive nutrients in the Puget 
Sound, animal agriculture is undoubtedly a significant exacerbating factor that needs to be 
addressed. Improved nutrient management regulations, in the form of a strong WA CAFO 
General Permit, therefore provide Ecology with the opportunity to further document site-specific 
sources and significantly reduce nutrient pollution into the waters of Puget Sound. 

 
Requiring groundwater and surface monitoring of all medium and large CAFOs through 

the WA CAFO General Permit is the only way for Ecology to ascertain the extent to which 
CAFOs are contributing nutrient pollution to Puget Sound, and thereby exacerbating ocean 
acidification. As the agency has recognized, “Ecology must determine if and how much regional 

                                                
22 Id. 
23 Id. 
24 Id 
25 See, e.g., Mackas & Harrison, supra note 12; Teizeen Mohamedali et al., Washington State Dep’t. of Ecology, 
Puget Sound Dissolved Oxygen Model Nutrient Load Summary for 1999-2008, Ecology Publication No. 11-03-057 
(2011), available at https://fortress.wa.gov/ecy/publications/publications/1103057.pdf.  
26 See Mohamedali, supra note 25 at 56, Fig. 28. 
27 E.L. Inkpen & S.S. Embrey, Nutrient Transport in the Major Rivers and Streams of the Puget Sound Basin, 
U.S.G.S. Fact Sheet 009-98.  
28 Robert Howarth et al., Sources of Nutrient Pollution to Coastal Waters in the United States: Implications for 
Achieving Coastal Water Quality Goals, 25 Estuaries 656 (2002). 
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sources must be controlled.”29 The only way the agency can do that in terms of CAFOs, point 
sources under the federal Clean Water Act, is through the WA CAFO General Permit. 

 
Washington can take one step towards minimizing Puget Sound acidification through 

effective nutrient management by regulatory requirements such as universal coverage of medium 
and large CAFOs by the WA CAFO General Permit. While nutrient pollution is undoubtedly a 
multi-causal problem,30 ocean acidification scientists and policy experts have identified 
agricultural pollution, particularly point source pollution from confined animal feeding operations 
(CAFOs), as a target particularly appropriate for nutrient regulation.31 CAFOs are identified as 
point sources under the federal Clean Water Act. Animal feeding operations produce vast 
amounts of animal waste—thirteen times more (on a dry weight basis) than all human sanitary 
waste.32 Therefore, it is simply nonsensical to only focus on wastewater treatment plants or septic 
systems when assessing land-based contributing factors to ocean acidification. The rampant 
amount of pollution that has been documented to enter the environment from these facilities 
confirms that this waste is not properly managed. Leakage from unlined manure storage lagoons, 
overflowing of lagoons during major precipitation events, and the over application of nutrient-rich 
manure on surrounding fields results in massive influxes of nutrients and other pollutants 
(including veterinary pharmaceuticals, heavy metals, and pathogens) into the groundwater33 and 
hydrologically-connected surface water.34 CAFOs are a source of nutrient loading to Puget Sound 
must be regulated by the WA CAFO General Permit. 
 

                                                
29 Id. 
30 Including inputs from both point sources, such as CAFOs, and nonpoint sources, such as atmospheric deposition 
or agricultural runoff. See. Mackas & Harrison, supra note 12. 
31See Ryan P. Kelly & Margaret R. Caldwell, Ten Ways States Can Combat Ocean Acidification (And Why They 
Should), 37 Harvard Envtl. L. Rev. 57, 62 (2013) (emphasis added) (“To better address the acidifying ocean, states 
and regional bodies could redefine the existing technology-based discharge standard for a subset of point sources 
that most strongly contribute to ocean acidification . . . . such as pulp mills, concentrated animal feeding operations, 
and sewage outflows . . . .”); Cai et al., supra note 6 (“[I]f human actions (for example, agricultural practices) can be 
taken to reduce acidification, seafloor carbonate mineral undersaturation may be less severe.”); 
32 To put this in perspective, in 1992 animal feeding operations produced 133 dry tons of animal manure compared 
with 10 million tons of dry sanitary waste. See U.S. EPA 1998. Environmental Impacts of Animal Feeding 
Operations, Appendix IV (Dec. 31, 1998), available at http://www.epa.gov/ostwater/guide/feedlots/envimpct.pdf 
(last visited June 5, 2014). 
33 Groundwater can directly pollute the Puget Sound, although past studies of groundwater pollution have focused 
on other pollutants. See, e.g., Charles F. Pitz, Control of Toxic Chemicals in Puget Sound: Evaluation of Loading of 
Toxic Chemicals to Puget Sound by Direct Groundwater Discharge, Washington State Dep’t. of Ecology 
Publication No. Publication No. 11-03-023 (2011). 
34 Id.; JoAnn Burkholder et al., Impacts of Waste from Concentrated Animal Feeding Operations on Water Quality, 
115 Environmental Health Perspectives 308 (2007). 
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In order to monitor and prevent the nutrient discharges from CAFOs into waters of the 
State, which include groundwater, Ecology must issue a permit that contains the following 
requirements: (1) universal coverage for all medium and large CAFOs; (2) mandatory surface and 
groundwater /monitoring; and (3) implementation of best management practices such as 
synthetically-lined storage lagoons and salmon riparian buffer requirements. While there are other 
mechanisms that can and should be utilized in the permit to protect human health and the 
environment, the failure of the 2006 permit has illustrated that these three components are 
essential. 

 
Requiring ground and surface water monitoring as part of the Washington CAFO Permit 

will also facilitate the gathering of critical data needed to mitigate the land-based causes of ocean 
acidification. Experts in the field as recently as March 2014 have declared that “[i]t is becoming 
increasingly important to determine the relative contribution of atmospheric CO2 vs. in-water CO2 
production from respiration, and how much respiration can be traced back to anthropogenic 
nutrient or organic material input, in an effort to develop effective adaptation strategies.”35 An 
essential component of making this determination is closely monitoring the nutrient pollution that 
is being discharged from CAFOs. The WA CAFO Permit is one tool that can accomplish that 
task. 

 
We are not alone in asking that you implement your authority to address nutrient pollution 

as a means of addressing ocean acidification. The state’s Blue Ribbon Panel on Ocean 
Acidification has made the following recommendations on November 21, 2013: 

 
Action 5.1.1 
 
Implement effective nutrient/organic carbon reduction programs in 
locations where these pollutants are causing or contributing to multiple 
water quality problems. 
 
Action 5.1.2  
 

                                                
35 National Science & Technology Council, Interagency Working Group on Ocean Acidification, Subcommittee on 
Ocean Science & Technology, Committee on Environment, Natural Resources & Sustainability, Strategic Plan for 
Federal Research & Monitoring of Ocean Acidification (March 2014) at 10 (recognizing that “[l]ocal nutrient input 
from runoff can cause algal blooms (some harmful) and hypoxia. Both primary productivity in surface waters and 
remineralization of organic matter in deeper waters change the chemistry of the waters influenced. Respiration 
induced acidification accompanies oxygen draw-down in these nutrient enriched coastal and estuarine waters. 
Furthermore, processes driving carbonate mineral production (calcification, precipitation) and loss (bioerosion, 
dissolution) can also have important localized effects on water chemistry.”). 
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Support and reinforce current planning efforts and programs that help 
address the impacts of nutrients and organic carbon. 
 
Action 5.2.1 
 
If it is scientifically determined that nutrients from small and large on-site 
sewage systems are contributing to local acidification, require the 
installation of advanced treatment technologies. 
 
Action 5.2.2  
 
If determined necessary based on scientific data, reduce nutrient loading 
and organic carbon from point source discharges.36 
 

Discharges of nutrient pollution from CAFOs are point source discharges that should be covered 
by, and subject to, a NPDES/State Discharge Permit, yet only 1% of the state’s medium and large 
CAFOs are actually subject to the permit requirement. This is a deficiency that needs to be 
remedied immediately. 
 

The Puget Sound Partnership has also recognized that “[r]educing nutrient pollution in 
Washington State, particularly in areas like parts of Puget Sound where harmful algal blooms and 
depressed oxygen levels affect both aquatic life and human use and health, is important.”37 The 
Partnership identified issuance of the WA CAFO Permit as a Near-Term Action designed to 
“ensure compliance with regulatory programs designed to reduce, control, or eliminate pollution 
from working farms.”38 However, the WA CAFO Permit expired in 2011 and we are still waiting 
for a new draft three years later. Now is the time to act to protect Puget Sound from land-based 
causes of ocean acidification, such as discharges of nutrient pollution from CAFOs. Please act 
now to issue a new draft CAFO Permit that requires (1) universal coverage for all medium and 
large CAFOs; (2) mandatory surface and groundwater /monitoring; and (3) implementation of 
best management practices such as synthetically-lined storage lagoons and salmon riparian buffer 
requirements. Please let us know if you have any questions. 

 
 
 

                                                
36 Status Blue Ribbon Panel Recommendations (Nov. 21, 2013), available at 
http://www.ecy.wa.gov/water/marine/oa/20131121BRPrecommendations.pdf (last visited June 8, 2014). 
37 Puget Sound Partnership, The 2012/2013 Action Agenda for Puget Sound (August 28, 2012) at 212. 
38 Id. 
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Sincerely, 
 
Andrea K. Rodgers                                                Charles M. Tebbutt 
Of Counsel                                                             Law Offices of Charles M. Tebbutt 
Western Environmental Law Center 

 
 

 
 
Cc: JT Austin (jt.austin@gov.wa.gov), Office of the Governor; Keith Phillips 

(keith.phillips@gov.wa.gov), Office of the Governor 
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UNITED STATES DISTRICT COURT
EASTERN DISTRICT OF WASHINGTON

COMMUNITY ASSOCIATION FOR
THE RESTORATION OF THE
ENVIRONMENT, a Washington
nonprofit corporation,

Plaintiff,

v.

NELSON FARIA DAIRY, INC.,

                              Defendant.

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

No. CV-04-3060-LRS

MEMORANDUM OF
DECISION  
 

A bench trial was conducted in this matter from November 15 to November

17, 2011.  This “Memorandum of Decision” represents the court’s findings of fact

and conclusions of law pursuant to Fed. R. Civ. P. 52(a)(1) based on the record

existing prior to trial, testimony presented at trial, and exhibits admitted at trial.

I.  BACKGROUND

Smith Brothers Farms, Inc. (“Smith Brothers”) owned and operated the

dairy facility (the “Dairy”) located at 11792 Road 12.5 SW, near Royal City,

Washington.

On June 7, 2004, Community Association For The Restoration Of The

Environment (CARE) filed a complaint against Smith Brothers in the Federal

MEMORANDUM OF DECISION- 1

Case 2:04-cv-03060-LRS    Document 201    Filed 12/30/11
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District Court for the Eastern District of Washington, alleging violations of the

Clean Water Act (CWA), 33 U.S.C. § 1251 et seq., Comprehensive Environmental

Response, Liability, and Compensation Act (CERCLA), 42 U.S.C. § 9601 et seq.,

and the Emergency Planning and Community Right-to-Know Act (EPCRA), 42

U.S.C. § 11004 et seq.  (ECF No. 1).

On March 24, 2006, CARE and Smith Brothers Farms, Inc., entered into a

proposed Consent Decree in settlement of CARE’s claims.  (ECF No. 39).  The

Court approved and entered the Consent Decree on May 23, 2006.  (ECF No. 40).  

Defendant Nelson Faria Dairy, LLC (“Faria”) purchased the Dairy and its

underlying assets from Smith Brothers on October 2, 2006.  (ECF No. 58 at 4).  

Beginning on October 2, 2006, Faria became solely responsible for

compliance with the Consent Decree.  (ECF No. 40 at ¶¶ 3, 37).

Pursuant to ¶¶ 7-8 of the Consent Decree, on December 15, 2008, CARE

provided Faria with notice of its intent to inspect the Dairy on December 17, 2008.

On December 17, 2008, representatives from CARE, including Mike

Brown, Gary Christensen, and Rick Carter, inspected the Dairy.

Pursuant to ¶ 9 of the Consent Decree, on December 22, 2008, CARE

notified Faria of four conditions which CARE alleged could cause or lead to an

imminent discharge of pollutants from the Dairy facility in violation of applicable

legal requirements, including the Clean Water Act.  (ECF No. 58 at 6-8).

The issues alleged in CARE’s December 22, 2008 letter included: (1) over-

application of lagoon waste to the “Hebdon Field” which caused ponding along an

area adjacent to the south side of an irrigation canal; (2) significant ponding of

manure water in a field just north of the Dairy; (3) applications to a field directly

east of the Dairy when the ground was frozen, snow covered, and with no active

cropping; (4) application of manure wastes to a field south of the Dairy which had

no crop currently growing.  (See id.)

On January 30, 2009, CARE provided another letter to Faria alleging ten

MEMORANDUM OF DECISION- 2
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other violations of the Consent Decree.  (Id. at 10-12).

CARE attempted to negotiate a settlement with Faria regarding the alleged

Consent Decree violations over the course of the next 18 months.  (Plaintiff’s Ex.

72).

On May 17, 2010, CARE filed a Motion for an Order to Show Cause For

Failure to Comply with Consent Decree.  (ECF No. 55).  The Court granted

CARE’s motion on May 18, 2010.  (ECF No. 60).  In doing so, the court extended

the Consent Decree indefinitely pending further order.  Accordingly, the Consent

Decree remains in effect and has not expired.1

CARE’s Motion for an Order to Show Cause, (ECF No. 55), alleged

numerous instances of non-compliance.  In an order dated January 7, 2011 (ECF

No. 123), the court found eight instances of non-compliance.

Faria’s non-compliance with the Consent Decree began no later than

November 1, 2006, when Faria failed to properly prepare its water balances.  (ECF

No. 123 at 3; Ex. 51 at 5 (incorrect water balance for period from October-

November, 2006)).  

II.  INSTANCES OF NON-COMPLIANCE PREVIOUSLY FOUND BY           

      COURT

This court previously found eight separate instances of non-compliance by

The Consent Decree was  entered on May 23, 2006 (ECF No. 40) and by its1

terms, was to expire three years from the date of its entry.  (Paragraph 37).  The

Consent Decree was extended three separate times by order of the court following 

joint motions from the parties (ECF Nos. 48, 50 and 54).  The last of these three

orders extended the life of the decree to May 25, 2010. 
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Defendant with the Consent Decree.  See January 7, 2011 “Order Re Motion For

Order Of Contempt,” (ECF No. 123), which is fully incorporated herein.  Pending

trial, the court reserved determination of whether those instances of non-

compliance constituted contempt.  The court now concludes these instances of

non-compliance did not amount to “substantial compliance” with the Consent

Decree and therefore, Defendant is in contempt with regard to those eight

violations of the Consent Decree.  “Substantial compliance” is a defense to civil

contempt and is not vitiated by a “few technical violations” where every

reasonable effort has been made to comply.  In re Dual-Deck Video Cassette

Recorder Antitrust Litig., 10 F.3d 693, 695 (9  Cir. 1993).  The eight instances ofth

non-compliance recited in the court’s January 7, 2011 order do not amount to a

“few technical violations” and the Defendant did not make every reasonable effort

to comply with the specific terms of this very detailed Consent Decree.  

Defendant’s alleged “good faith” and lack of willfulness is irrelevant. 

“Good faith” does not excuse civil contempt.  Id.   Technical or inadvertent2

violations are not a defense to contempt if the defendant has failed to take all

reasonable steps to compliance.  General Signal Corp. v. Donallco, Inc., 787 F.2d  

1376, 1379 (9  Cir. 1986).  The court questions Defendant’s good faith in light ofth

Mr. Faria’s testimony that he read the very detailed and technical requirements in

the 26 page Consent Decree only once after he purchased the dairy and

  A good faith and reasonable interpretation of the terms of the Decree is a2

different matter,  In re Dual Deck Video Cassette Recorder Antitrust Litig., 10

F.3d 693, 695 (9  Cir. 1993), and essentially constitutes “substantial compliance.” th

Defendant does not assert, nor does the evidence support, that it acted or failed to

act pursuant to a good faith and reasonable interpretation of terms of the Decree.
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furthermore, did not seek the assistance of counsel and/or other professional help

to insure he fully understood his obligations and what exactly he needed to do in

order to comply with those obligations.  The evidence bears out there was never

any reasonable effort by Defendant to comply with the specific terms of the

Consent Decree.  Defendant may sincerely believe it improved the Dairy through

changes it made and in doing so, complied with the “spirit” of the Consent Decree. 

That, however, is not adequate.  Since January 7, 2011, the Defendant has not

purged its contempt in any meaningful way with regard to the eight violations of

the Consent Decree previously found by the court.

A party may have an equitable defense to a remedy ordered by the court, but

the only defense to a violation of a consent decree must be found within the four

corners of the decree.  Cook v. City of Chicago, 192 F.3d 693, 695 (7  Cir. 1999). th

Defendant has not met its burden of establishing any equitable defense to its

violations of the Consent Decree.  Mr. Faria at no time gave notice of nor

communicated with anyone else associated with CARE, including Cindy Carter,

prior to making changes to the Dairy operations.  Mr. Faria’s interactions with

Carter, which are best be described as no more than casual, do not constitute

reasonable reliance on the part of Defendant that it did not have to comply with

the very specific terms of the Consent Decree, particularly so when those terms

include: 1) that “this Decree may not be modified except by written amendment

agreed to by the Parties and approved by the Court;” 2) that counsel for CARE, in

addition to Cindy Carter, was to be provided with all notices required under the

Decree; and 3) that “CARE shall act as a single legal entity with respect to all

notices, decisions, and other actions taken under this Decree,” and Defendant

“shall not be answerable to individual CARE members in complying with this

Decree.”  (ECF No. 40 at Paragraphs 34, 38 and 39).  Cindy Carter did not, indeed

could not by herself, waive violations of the Consent Decree.  Hence, there was no

waiver by CARE and it is not equitably estopped from seeking to hold Defendant
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in contempt for these violations of the Consent Decree. 

The fact CARE members, pursuant to the terms of the Decree (ECF No. 40

at Paragraphs 7-10), did not formally inspect the dairy until December 2008 does

not give rise to a laches defense.  Defendant cannot claim any prejudice in light of

its failure to make any reasonable effort to comply with the Consent Decree from

the moment it purchased the dairy.   

III.  NPDES PERMIT

In its January 7, 2011 order, the court reserved determination of whether

Defendant’s failure to have a NPDES permit constituted a violation of the Consent

Decree.

Paragraph 5 of the Consent Decree states that “[i]n operating the Dairy, the

Defendants shall abide by CERCLA, EPCRA, CWA, and any applicable

Washington National Pollution Discharge Elimination System (“NPDES”) permit

and the Dairy’s nutrient waste management plan.” (Emphasis added).  The plain

language- “any applicable permit” -suggests there may be no applicable permit. 

Washington courts apply the “context rule” which permits a court to look to

extrinsic evidence to discern the meaning or intent of words or terms used by

contracting parties, even when the parties’ words appear to be clear and

unambiguous.  Hollis v. Garwall, Inc., 137 Wn.2d 683, 695, 974 P.2d 836 (1999). 

Extrinsic evidence includes the subject matter and objective of the contract, all the

circumstances surrounding the making of the contract, the subsequent acts and

conduct of the parties, and the reasonableness of the respective interpretations

urged by the parties.  Hearst Communications, Inc v. Seattle Times Co., 154

Wn.2d 493, 502, 115 P.3d 262 (2005).  Extrinsic evidence may not, however, be

used to “‘show an intention independent of the instrument’ or to ‘vary, contradict

or modify the written word.’” Id. at 503, quoting Hollis, 137 Wn.2d at 695-96. 

Moreover, extrinsic evidence of a party's subjective, unilateral intent as to the
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contract's meaning is not admissible.  Id.    Nor is it admissible under the parol

evidence rule to add to the terms of a fully integrated written contract.  Brogan &

Anensen, LLC  v. Lamphiear, 165 Wn. 2d 773, 775, 202 P.3d 960 (2009).

Based on the extrinsic evidence presented at trial, the court concludes the

mutual intent of the parties who entered into the Consent Decree (Smith Brothers 

and CARE) was that the term “any applicable permit” referred to a general permit

or to an individual NPDES permit.  These parties did not intend there might be no

applicable permit at all.  At the time the Consent Decree was filed (May 23, 2006),

Smith Brothers was operating under a general NPDES permit and expressed its

intention to continue to operate under such a permit through the period of the

Consent Decree.    In a March 2005 letter from counsel for Smith Brothers to the

Plaintiff, counsel for Smith Brothers urged the term of the Consent Decree be

limited to three years in consideration of the fact “the Dairy will be under the State

of Washington’s new CAFO (Concentrated Animal Feeding Operation) permit

which is much more restrictive than the General Permit for Dairy Operations” and

that “[t]hese and other applicable regulatory requirements will extend beyond the

term of the consent decree.”  (Plaintiff’s Ex. 62 at p. 30).  In the same letter,

counsel for Smith Brothers indicated the dairy “will soon be subject to the State of

Washington’s CAFO NPDES and Waste Discharge General Permit” and that “the

Dairy’s overall nutrient-management program will incorporate the combined

groundwater protection requirements of the settlement, the Nutrient Management

Plan, and the CAFO permit.”  (Id. at 22).  The testimony at trial of Scott Highland,

president of Smith Brothers, corroborated it was Smith Brothers’ understanding

that pursuant to the Consent Decree, it would need to have a NPDES permit.

The objective of the Consent Decree establishes that having a NPDES

permit was a requirement of the Decree.  The primary focus of CARE’s lawsuit

against Smith Brothers was to obtain compliance with the Clean Water Act. 

CARE made clear in correspondence with Smith Brothers that obtaining a NPDES
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permit was “of course, also a necessary component[]” of any acceptable

settlement.  (ECF No. 78 at 4).  CARE stated that its settlement proposal was

“generally intended to help assess and ensure future compliance with the Clean

Water Act.”  (Id. at 11).  In a later letter to Smith Brothers, CARE insisted that

some sort of Clean Water Act penalties be paid since the “facility has been

operating without the required NPDES permit since the operations started.”  (Id. at

15).

The fact Mr. Faria was not involved in the negotiations regarding the

Consent Decree and was not an original party to the Decree is of no significance. 

See Newport Yacht Club v. City of Bellevue, 2010 WL 1286860 at *4 (W.D. Wash.

2010)(“More importantly, Helland was not a party to the contract, making her

interpretation of the Settlement Agreement- even if contradictory- irrelevant”).  It

is the mutual intent of CARE and Smith Brothers which is of significance.  Were it

otherwise, the successor or assign of a Consent Decree could easily circumvent the

mutual intent of the parties to the Consent Decree.  Furthermore, it bears noting

that there is evidence in the record indicating Faria Dairy was aware that a NPDES

permit was required.  In November 2008,  Faria Dairy sold off ½ of its assets to

Allred Brothers, LLC.  The “Agreement For Purchase And Sale Of Real Property,

And Livestock, Bill Of Sale And Escrow Instructions,” (Plaintiff’s Ex. 63 at

00560), contains a provision, Paragraph 13(b), stating the buyer acknowledged

reviewing “the Application for and Final Order for Concentrated Animal Feeding

Operations NPDES” and the “State Waste Discharge General Permit applications.” 

It is also noted that Mr. Faria maintains an ownership interest in at least six other

dairies, five located in Texas and one in New Mexico.  Some of these dairies have

CAFO NPDES permits and are subject to regulatory controls similar to those in

Washington.         

Based on the aforementioned extrinsic evidence, a reasonable interpretation

of the Consent Decree is that Paragraph 5 required Smith Brothers Dairy and its
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successor, Faria Dairy, to “abide by” (operate), and therefore necessarily have, a

NPDES Permit.  Extrinsic evidence is not used here to show an intention

independent of the Decree or to “vary, contradict or modify the written word.” 

The court does not rely on extrinsic evidence of any party's subjective, unilateral

intent and its interpretation does not add to the terms of the “fully integrated”

Decree.  (See ECF No. 40 at Paragraph 34).    

Since it purchased the dairy, Defendant has not operated the Dairy under a

NPDES permit.  It has not complied or “substantially complied” with Paragraph 5

of the Consent Decree and it has no equitable defenses to compliance.  Because  

Paragraph 5 of the Consent Decree was sufficiently clear by an objective standard

which takes into account the context in which it was issued , it is appropriate to3

find the Defendant in contempt for not obtaining a NPDES permit.  Defendant has

not offered a good faith and reasonable interpretation of Paragraph 5 so as to

justify its failure to procure a NPDES permit.

 

IV.  OTHER ALLEGED INSTANCES OF NON-COMPLIANCE WITH          

        DECREE

A.  APPLICATIONS TO “NORTH FIELD”

Faria owns the land identified as the “North Field,” which encompasses all

of Unit 10, Block 83.  Ex. 11.  This land is located just north of the Dairy.

From November 18, 2008 to December 11, 2008, Faria applied 2,142,000

gallons of liquid manure to the North Field.  Ex. 26.  The application was

conducted by Northwest Liquid Transport, Inc.  Id.

An additional 74,000 gallons of liquid manure was applied to the North

Field between November 18, 2008 and December 21, 2008.  Ex. 28.

Between November, 2007 and March, 2009, a total of 7,287,400 gallons of

liquid manure was applied to the North Field.  Id.

 See United States v. Young, 107 F.3d 903, 908 (D.C. Cir. 1997).3
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Sometime during the November-December 2008 manure applications, a

ponded area formed along the north side of the North Field.  Gary Christensen,

CARE member, photographed the ponded area in an aerial fly-over in December

2008.  Ex. 24.

Immediately north and adjacent to the ponded area is an irrigation canal.  Id. 

The ponded area froze over the during the winter of 2008-2009.

On February 25, 2009, Cascade Analytical, Inc., a certified environmental

laboratory, took water quality samples from the then-thawed ponded area.  Ex. 25.

The results of those water quality samples indicated that the liquid

contained in the ponded area was contaminated with manure.  Id.

In March 2009, Faria removed 272,000 gallons of the ponded liquid manure

using a 4,000-gallon “Honey Vac.”  Ex. 29.  The manure was removed from an

area described as “Ponded water at North-East corner of field.”  Id.  The manure

was then reapplied to a field.  Id.  David Rollema, who prepared the “Honey Vac

Cleanup Applications” document, indicated that the field on which the ponded

water was removed was Unit 10, Block 83 (the North Field), and not Unit 14,

Block 83, as reported on the application report.  

Ponded water was observed in the North Field up to June 5, 2009.  

Para. 5 of the Consent Decree requires Faria to abide by its Dairy Nutrient

Management Plan (“NMP”).  Faria’s NMP prohibits the application of liquid

manure under conditions that allow contaminated waters to run off fields and into

surface waters, or to be allowed to infiltrate to ground water.  Ex. 2, p. 22, 25; Ex.

3, p. 21, 25.  The NMP also prohibits the application of manure if there is a

potential for ponding.  Id. 

The ponding of manure water in the North Field caused, or threatened to

cause, a discharge of pollutants into surface waters and/or ground water.    

The ponding of manure water in the North Field between November, 2008

and June, 2009 was a violation of Faria’s NMP and Para. 5 of the Consent Decree. 
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B.  APPLICATIONS TO “HEBDON FIELD”

Faria has installed and maintains a series of underground pipes for the

transport of liquid manure from its lagoons to off-site fields.  The pumping and

control mechanism for determining whether, and how much, manure is transported

through these pipes is located at the Dairy.    

One of the fields that receives liquid manure from Faria’s underground

pipes is known as the “Hebdon Field.”    

Sometime in late November or early December 2008, Faria began applying

manure water through its underground pipes to the Hebdon Field.

The pipeline leaked twice onto the Hebdon field during this time frame.  

During the course of that application, excess manure was applied to the

Hebdon Field, in part as the result of two separate leaks in the piping apparatus.

The leaked manure water caused a ponded area to form on the north side of

the Hebdon Field.  Gary Christensen, CARE member, photographed the ponded

area in an aerial fly-over in late November, 2008.  Ex. 30.  Immediately north and

adjacent to the ponded area is an irrigation canal.  Id.

On February 25, 2009, Cascade Analytical conducted soil sampling on the

Hebdon Field.  The results of this sampling revealed excessively high levels of

nitrate and phosphorus.  Ex. 31 at 11-20.

These excessively high levels of nitrate and phosphorus are consistent with

over-applications of manure to the Hebdon Field. 

Para. 5 of the Consent Decree requires Faria to abide by its NMP.  ECF No.

40 at 3.  Faria’s NMP prohibits the application of liquid manure under conditions

that allow contaminated waters to run off fields and into surface waters, or to be

allowed to infiltrate to ground water.  Ex. 2, p. 22, 25; Ex. 3, p. 21, 25.  The NMP

also prohibits the application of manure if there is a potential for ponding.  Id. 

The NMP further prohibits application of manure unless post-harvest soil test

results justify a need for nutrients, or at rates higher than the planned crop will use
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during the season.  Id.  

The ponding of manure water in the Hebdon Field caused, or threatened to

cause, a discharge of pollutants into surface waters and/or ground water.

The over-application of manure to the Hebdon Field caused, or threatened to

cause, a discharge of pollutants to ground water.  

The ponding of manure water in the Hebdon Field between November and

December, 2008, was a violation of Faria’s NMP and Para. 5 of the Consent

Decree.

Faria’s over-application of manure to the Hebdon Field, as evidenced by

elevated nitrate and phosphorus levels, was a violation of Faria’s NMP and Para. 5

of the Consent Decree. 

C.  APPLICATIONS TO “DYKES FIELD”  

The “Dykes Field” is a field to which Faria has applied manure.  It is located

east of the Dairy and is identified as Unit 6, Block 83.

Sometime between November 18 and December 11, 2008, Faria applied

3,892,000 gallons of liquid manure to the Dykes Field.  Ex. 26.

These applications occurred when the ground was frozen and/or snow

covered, as depicted by CARE member Gary Christensen’s photograph of the

Dykes Field.  Ex. 32.

At the time of the applications, there was no active cropping on the Dykes

Field.  Id.

Subsequent soil sampling conducted by Cascade Analytical on February 25,

2009 revealed excessively high levels of nitrates and phosphorus in the Dykes

Field.  Ex. 31, pp. 1-8.

These excessively high levels of nitrate and phosphorus are consistent with

over-applications of manure to the Dykes Field.

Para. 5 of the Consent Decree requires Faria to abide by its NMP.  ECF No.
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40 at 3.  Faria’s NMP prohibits the application of liquid manure under conditions

that allow contaminated waters to run off fields and into surface waters, or to be

allowed to infiltrate to ground water.  Ex. 2, p. 22, 25; Ex. 3, p. 21, 25.  The NMP

also prohibits the applications of manure to bare ground or when the ground is

frozen, saturated, or snow covered.  Id.  The NMP further prohibits application of

manure unless post-harvest soil test results justify a need for nutrients, or at rates

higher than the planned crop will use during the season.  Id.

The over-application of manure to the Dykes Field caused, or threatened to

cause, a discharge of pollutants to ground water. 

The application of manure to the Dykes Field when there was no active

cropping and when the ground was frozen and snow covered caused, or threatened

to cause, of discharge of pollutants to ground water.  

Faria’s application of manure to the Dykes Field while the ground was

frozen, snow-covered, and without active cropping was a violation of Faria’s NMP

and Para. 5 of the Consent Decree.

Faria’s over-application of manure to the Dykes Field, as evidenced by

elevated nitrate and phosphorus levels, was a violation of Faria’s NMP and Para. 5

of the Consent Decree.

D.  MANURE ON ROADWAY

Faria uses trucks to haul liquid and solid manure off-site for application to

nearby fields.  Some of these trucks receive manure from Faria’s storage lagoons

via a pumping mechanism, which transports liquid manure to the truck loading

station.  

There have been instances of liquid manure being spilled by Faria’s trucks

onto public roadways since June 15, 2009.  Exs. 37, 38.  Several of these spills

have been photographed by CARE members.  Ex. 35.    

Para. 5 of the Consent Decree requires Faria to abide by its NMP.  ECF No.
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40 at 3.  Faria’s NMP instructs that Dairy staff shall inspect and clean all vehicles

that come in contact with manure.  Ex. 2 at 36; Ex. 3 at 33.

The inspection and cleaning of vehicles that come in contact with manure

helps fulfill one of the primary objectives of the NMP, which is to prevent

wastewater discharges to streams, drainage ditches, and the underlying aquifer. 

Ex. 2 at 6; Ex. 3 at 4.

The presence of manure on public roadways caused, or threatened to cause,

a discharge of pollutants into surface water and/or ground water, including

drainage ditches located adjacent to the roadways on which Faria’s trucks travel.

Ex. 48, p. 21. 

Faria’s past failure to inspect and clean manure-laden vehicles leaving the

Dairy property was a violation of Faria’s NMP and Para. 5 of the Consent Decree.  

E.  FAILURE TO DREDGE LAGOON PURSUANT TO BEST                

                MANAGEMENT PRACTICES

Para. 13(d) of the Consent Decree requires Faria to periodically dredge its

storage lagoon consistent with best management practices.  ECF No. 40 at 7. 

Faria’s NMP requires the Dairy to maintain the storage capacity of both its

lagoons by regularly cleaning and agitating the lagoons to remove solid deposits. 

Ex. 2 at 29; Ex. 3 at 24.  Faria is required to abide by its NMP pursuant to the

Consent Decree.  ECF No. 40 at 3.  

Faria did not dredge its lagoons in 2007 and 2008.  ECF No. 67, ¶11.  This

significantly reduced the storage capacity of the lagoons, as a substantial amount

of sediment and solids were allowed to build up over that time frame.

Faria’s failure to clean and agitate both lagoons, and to periodically dredge

the storage lagoon in accordance with best management practices, increases the

possibility of a release of manure from the lagoons during a significant

precipitation event.
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Faria’s failure to clean or agitate its lagoons and to periodically dredge the

storage lagoon during 2007 and 2008 was a violation of Faria’s NMP and Paras. 5

and 13(d) of the Consent Decree, which required Faria to abide by its NMP and

maintain its lagoons in accordance with best management practices.  

F.  TEARS IN LAGOON LINERS   

Faria’s storage and treatment lagoons are lined with a synthetic PVC plastic

liner.  This liner is intended to help prevent liquid manure from seeping into the

ground and, potentially, infiltrating the groundwater.

When the lagoons were first constructed, prior to the installation of the

lagoon liners, water was seen seeping into the lagoons.  Ex. 47.  The Washington

Department of Ecology noted, in a 2001 letter to Smith Brothers, that the water

seepage possibly originated from the nearby irrigation canal, which borders the

northern part of Faria’s property.  Id.  

A number of tears in the storage lagoon liner were discovered during one of

CARE’s inspections of the Dairy facility.  CARE photographed these tears and

warned Faria of the dangers they could pose if manure water was allowed to

infiltrate the local groundwater.  Ex. 33.

Faria discovered these tears as early as February, 2009.  Ex. 34 at 4.  Mr.

Rollema, who was later put in charge of Faria’s manure management practices,

first noticed the tears after the 2009 fall “draw-down” of the lagoons.  Repairs

were not made to the tears until after the spring 2010 draw-down.

Para. 5 of the Consent Decree requires Faria to abide by its NMP.  ECF 40

at 3.  One of the primary objectives of the NMP is to prevent migration of

contaminants from the dairy facility to the underlying aquifer.  Ex. 2 at 6; Ex. 3 at

4.  To accomplish this objective, the NMP instructs Faria to “maintain and repair

any damage to [the] PVC liner as it occurs to prevent ground water

contamination.”  Ex. 2 at 19; Ex. 3 at 14 (emphasis added).
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Faria’s failure to repair lagoon liner tears as they occurred was a violation of

Faria’s NMP and Para. 5 of the Consent Decree.

G.  GROUNDWATER CONTAMINATION

Nitrogen, one of the substances of concern found in manure, is highly

mobile.  It can readily convert to nitrate and leach through the unsaturated (or

vadose) zone of soils and into the local aquifer.  For this reason, it is imperative

that liquid manure is applied to fields only in amounts that the current crop can

completely utilize. 

Once nitrates leach below the root zone of crops, it is destined to reach

groundwater, unless conditions suitable to denitrification exist.  Denitrification is

the process whereby nitrate is converted to harmless nitrogen gas.  It can only

occur in poorly drained soils or organic soils where oxygen is depleted in the root

zone.

The major soil type near the Faria Dairy is identified as Kennewick loamy

fine sands.  Ex. 3 at 18.  Such soils are well drained, Id. at App. B, and are

therefore not conducive to the denitrification process.  This means that excess

nitrates are rapidly transported through the soil and into local groundwater.   

Between December 1 and December 3, 2010, CARE installed three

environmental groundwater monitoring wells along the northern border of Faria’s

property and one reference well nearby.  Ex. 9 (installation logs); Ex. 13 at 2 (map

of well locations; environmental monitoring wells identified as A, B, C, & D;

wells E and F are pre-existing domestic wells).  Delos Boyce, a Washington-

licensed driller, installed the wells in consultation with CARE’s groundwater

expert, Dr. Byron Shaw.  Ex. 12.

To date, Cascade Analytical has conducted three rounds of water quality

sampling from the wells.  See Exs. 18-20.

The first sampling occurred on December 7, 2010.  Ex. 18.  The results of
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that sampling event revealed nitrate concentrations in all four wells that were in

excess of the 10 mg/L maximum contaminant level established by the EPA (U.S.

Environmental Protection Agency).  Id.  

The second round of sampling occurred on January 3, 2011.  Ex. 19.  The

results of that sampling event revealed nitrate concentrations in all four wells that

were in excess of the 10 mg/L maximum contaminant level established by the

EPA.  Id.

The third round of sampling occurred on July 27, 2011.  Ex. 20.  The results

of that sampling event revealed lower nitrate concentrations in wells A, B, and C. 

Id.  Well D still had nitrate concentrations in excess of the 10 mg/L maximum

contaminant level.  Id.  

The lower nitrate levels observed in Wells A, B, and C during the July,

2011 sampling event are the result of dilution from seepage from the irrigation

canal located immediately adjacent to the wells.  All three wells had a significantly

higher water level than in the previous two sampling events.  Ex. 20.  Furthermore,

water quality samples taken from the irrigation canal directly upstream and

downstream of the monitoring wells show that the water in the canal is chemically

similar to that contained in the wells.  Id. 

Data from these three sampling events and related information indicates that

groundwater flows down and away from the Dairy in a north-northwesterly

direction, toward CARE’s environmental monitoring wells and nearby residences

and farms.

Faria’s manure management practices are the predominant source of the

nitrate contamination found in the monitoring wells and, correspondingly, local

groundwater.  These practices include consistent over-application of manure to

fields located adjacent to, and nearby, the Dairy.

Under the Washington General CAFO NPDES permit, dairies are prohibited

from applying agricultural wastes if such applications will cause or contribute to a
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violation of the State Ground Water Quality Standards, Chapter 173-200

Washington Administrative Code (“WAC”). 

Pursuant to WAC 173-200-040 (Table 1), the ground water quality standard

for nitrate is 10 milligrams per liter (mg/L).

Faria’s manure management practices have caused or significantly

contributed to the excessive nitrate contamination of the local groundwater, as

observed and documented by CARE’s monitoring wells. 

V.  REMEDIES

“A consent decree is no more than a settlement that contains an injunction.” 

In re Masters Mates & Pilots Pension Plan and IRAP Litigation, 957 F.2d 1020,

1025 (2nd Cir. 1992).   As such, it is subject to modification like any injunction. 

A court retains continuing jurisdiction to modify an injunction.  This well-

recognized principle is codified in Fed. R. Civ. P. 60(b)(5) which provides that a

court may relieve a party from a final judgment or order if “it is no longer

equitable that the judgment should have prospective application.”  “The

continuing responsibility of the issuing court over its decrees is a necessary

concomitant of the prospective operation of equitable relief and has its roots in the

historic power of chancery to modify or vacate its decrees ‘as events may shape

the need.’” Wright, Miller & Kane, Federal Practice and Procedure, Civil 2d

§2961 at 392 (2  Ed. 1995), quoting U.S. v. Swift & Co., 286 U.S. 106, 114, 52nd

S.Ct. 460 (1932).  Accordingly, “wide discretion” resides with the district court

when it considers modification of a decree.  System Fed’n No. 91, Ry. Employees’

Dept., AFL-CIO v. Wright, 364 U.S. 642, 648, 81 S.Ct. 368 (1961).  See also Earth

Island Institute, Inc. v. Southern California Edison, 166 F.Supp.2d 1304, 1309

(S.D. Cal. 2001) (broad “power to modify the Consent Decree derives from

principles of equity and exists independent from any express authorization within

the Decree or the parties’ request).  “Inasmuch as an injunctive decree is drafted in
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light of what the court believes will be the future course of events, a court must be

continually willing to redraft the order at the request of the party who obtained

equitable relief in order to insure that the decree accomplishes its intended result.” 

Wright, Miller & Kane, Federal Practice and Procedure, Civil 2d §2961 at 393

(2nd Ed. 1995).  Consistent therewith, the Supreme Court has articulated

requirements for modification of a consent decree as follows: (1) “a significant

change in facts or law warrants revision;” and (2) “the proposed modification is

suitably tailored to the changed circumstance.”  Rufo v. Inmates of Suffolk County

Jail, 502 U.S. 367, 393, 112 S.Ct. 749 (1992).     

Here, because of Defendant’s failure to comply with the Consent Decree

from the very outset of its operation of the dairy, the Decree has not accomplished

“its intended result.”  Accordingly, modification is warranted.  The failure of the

Defendant to comply with the Consent Decree constitutes a significant change of 

circumstances which justifies a temporal extension of the Decree. 

Labor/Community Strategy Center v. Los Angeles County Metropolitan

Transportation Authority, 564 F.3d 1115, 1120-21 (9  Cir. 2009).  Defendant’sth

non-compliance with the decree is not de minimis, but rather amounts to the “near

total,” if not total, non-compliance which other courts have concluded warrants

extension of a consent decree.  Id. at 1123.  The court will therefore extend the

Decree for a period of three (3) years from the date of the forthcoming “Order On

Relief.”  Defendant’s non-compliance also warrants certain non-temporal

revisions to the Decree which will be set forth in detail in the forthcoming “Order

On Relief.”  All of these revisions are remedial in nature, not punitive.  They

better achieve the purpose of the original Consent Decree and in doing so, serve

the public interest.  Earth Island Institute, 166 F.Supp.2d at 1309-1310.  The

revisions are suitably tailored to the changed circumstances in that they insure

greater accountability and better oversight of Defendant.

An award of attorney’s fees and costs for civil contempt is within the
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discretion of the court.  Harcourt Brace v. Multistate Legal Studies, 26 F.3d 948,

953 (9  Cir. 1994).  A finding of willfulness is not required.  Perry v. O’Donnell,th

759 F.2d 702, 705 (9  Cir. 1985).  An award of fees and costs is independent of anth

award of compensatory damages.  Id.  As set forth in the forthcoming “Order On

Relief,” the court is awarding Plaintiff its reasonable past attorney fees and costs

incurred in this matter.  The court, however, declines to obligate Defendant to pay

reasonable future attorney fees and costs incurred by Plaintiff.  Therefore,

Paragraph 70 of Plaintiff’s “Proposed Order On Relief” (ECF No. 179) will be 

omitted.  

The court also declines to include Paragraph 71 of the “Proposed Order On

Relief” pertaining to “Contempt Payments.”  This provision appears to assume

that any violation of the “Order On Relief” will constitute contempt.  The

forthcoming “Order On Relief” incorporates the proposed provisions concerning

“Dispute Resolution” (Paragraphs 72 and 73 in the “Proposed Order On Relief”). 

If Plaintiff believes the Defendant is in contempt, it will need to file a Motion For

Contempt, in addition to or in lieu of a “petition for judicial resolution of the

dispute” provided for in the forthcoming “Order On Relief”.  This insures that

Plaintiff is held to its continuing burden to prove any contempt by clear and

convincing evidence.  Federal Trade Comm’n v. Affordable Media, LLC, 179 F.3d

1228, 1239 (9  Cir. 1999).th

IT IS SO ORDERED.  The District Court Executive is directed to enter 

this Memorandum Of Decision and provide copies of the same to counsel of

record.  Judgment will be entered at the time the “Order On Relief” is filed.

DATED this       30th       day of December, 2011.

                                                   s/Lonny R. Suko    
                                                           

LONNY R. SUKO
United States District Judge
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AFO/CAFO	  Discharge	  Information:	  2008	  –	  2010	  
	  

Overview	  
	  

 WSDA	  agreed	  to	  provide	  Ecology	  with	  discharge	  information	  in	  October	  2008	  
o Shorty	  after,	  Ecology	  began	  receiving	  notifications	  of	  discharges	  from	  WSDA	  
o In	  early	  2009,	  Ecology	  HQ	  worked	  to	  educate	  regional	  offices	  of	  the	  status	  of	  the	  state’s	  

“split	  program”	  
 Roles	  and	  responsibilities	  that	  remained	  at	  Ecology	  
 CAFO	  permit	  requirements	  	  

o Ecology	  HQ	  took	  actions	  on	  selected	  discharges	  based	  on:	  
 Resources	  
 Scale	  and	  nature	  of	  discharge	  

**Proceeded	  with	  caution	  until	  we	  understood	  how	  widespread	  the	  problem	  was	  and	  
how	  much	  resources	  it	  would	  take	  

 Discharges	  to	  surface	  waters	  from	  CAFO/AFOs	  has	  proven	  to	  be	  a	  significant	  problem	  
 Over	  time,	  Ecology	  regional	  offices	  have	  increased	  their	  involvement	  with	  complaint	  responses,	  

inspections	  and	  enforcement	  actions.	  
o Positives:	  

 Greater	  awareness	  of	  the	  problems	  
 Water	  quality	  problems	  that	  previously	  went	  unaddressed	  	  where	  investigated	  

o Negatives:	  	  
 Inconsistent	  involvement	  
 Inconsistent	  policies,	  actions	  and	  requirements	  e.g:	  

• Decisions	  to	  require	  CAFO	  general	  permit	  or	  not	  
• Misinterpretation	  of	  CAFO	  permit	  
• Decision	  to	  issue	  administrative	  order	  with	  required	  BMPs	  or	  refer	  to	  

CDs	  
• Failure	  to	  consider	  existing	  statewide	  policies,	  state	  requirements	  and	  

federal	  rules	  when	  making	  policy	  decisions	  
 Lack	  of	  a	  programmatic	  plan	  to	  address	  workloads	  

	  
Discharges	  by	  Regional	  Office	  
	  
BFO	  -‐	  Whatcom	  County	  
	  
1. Blok	  Evergreen	  (dairy)	  -‐	  4/4/08	  &	  4/7/08	  

• Field	  application	  –	  discharge	  
	  

2. Edaleen	  Dairy	  5/12/08	  
• Land	  application	  –	  discharge	  
	  

3. Eaglemill	  Farms	  (dairy)	  -‐	  12/12/08	  
• Silage	  leachate	  discharge	  	  
• Risky	  application	  of	  manure	  solids	  
-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐	  

4. Van	  Dyk	  Holsteins	  (dairy)	  -‐	  	  1/5/09	  



• Manure	  solids	  leading	  to	  discharge	  
	  

5. Unnamed	  beef	  operation	  -‐	  1/6/09	  
• Application	  to	  snow	  
• High	  potential	  for	  runoff	  –	  referred	  to	  Ecology	  by	  WSDA	  

	  
6. Coldstream	  Farms	  LLC#2	  (dairy)	  –	  1/16/09	  

• Leaking	  storage	  pond	  –	  discharge	  
	  

7. Vander	  Haak	  Dairy	  –	  1/22/09	  
• Silage	  leachate	  discharge	  

	  
8. Robert	  Sterk	  (dairy)	  -‐	  2/2/08	  

• Beached	  lagoon	  –	  discharge	  
• Evidence	  of	  prior	  discharges	  to	  surface	  waters	  

	  
9. Dan	  Noteboom	  Dairy	  2/12/09	  

• Dike	  breached	  during	  Nooksack	  flooding	  
	  

10. Bel-‐Lyn	  Farms	  (dairy)	  –	  3/3/09	  
• Discharge	  via	  tile	  lines	  

	  
11. Non-‐dariy	  Field	  Application	  (name	  unknown)	  –	  3/18/09	  

• Land	  application	  discharge	  
	  

12. Van	  Ingen	  (dairy)/Pete	  Bruinsma	  –	  3/18/09	  
• Land	  application	  area	  –	  discharge	  
	  

13. Al-‐Mar	  (dairy)	  –	  3/25/09	  
• Silage	  leachate	  

	  
14. Art	  VanderWaal	  (dairy)	  -‐	  4/13/09	  &	  4/15/09	  	  

• Land	  application	  –	  discharges	  
	  

15. RTJ	  (dairy)	  -‐	  11/17/09	  
• Pump	  failure	  –	  discharge	  

	  
16. James	  Heeringa	  (dairy	  )	  10/26/09	  

• Field	  application	  –	  discharge	  
	  

17. Pete	  Bruinsma	  -‐	  12/23/09	  
• Manure	  solids	  picked	  up	  from	  Van	  Ingen	  Dairy	  
• Field	  observations	  suggest	  discharge	  

	  
18. Rockin	  R	  Ranch	  –	  Buffalo	  Ranch	  –	  date	  unknown	  

• Discharge	  from	  confinement	  areaManure	  solids	  picked	  up	  from	  Van	  Ingen	  Dairy	  
	  

NWRO	  	  



	  
19. Dynes	  Farms	  (Poultry)	  –	  ongoing	  

• Surface	  water	  discharge	  from	  land	  application	  of	  manure	  
	  

20. DeVries	  Dairy	  –	  11/3/08	  
• Surface	  water	  	  discharge	  resulting	  from	  land	  application	  of	  manure	  

	  
21. Allan	  Thomas	  Dairy	  –	  5/12/09	  (Enumclaw)	  

• Surface	  water	  	  discharge	  resulting	  from	  land	  application	  of	  manure	  
	  

22. VanderVeen	  (dairy)	  –	  9/16/09	  
• Equipment	  failure	  –	  discharge	  to	  Samish	  River	  

	  
23. Bartelheimer	  Bros.	  Dairy	  –	  4/12/10	  

• Lagoon	  failure	  
	  

24. Krainick	  –	  June	  2010	  
• Application	  to	  broken	  culvert	  

	  
	  
CRO	  	  

	  
25. Oord	  Dairy	  -‐	  3/14/08	  to	  3/17/08	  

• Equipment	  failure	  –	  discharge	  
	  

26. DeRuyter	  Bros.	  	  –	  3/26/10	  
• Land	  application	  –	  discharge	  to	  irrigation	  ditch	  

	  
ERO	  	  

 
27. Hutterian	  (non-‐dairy)	  –	  March	  2009	  

• Illegal	  impoundment	  –	  discharge	  to	  impoundment	  
	  
28. English	  Ranch	  –March/	  April	  2009	  

• Discharge	  from	  confinement	  area	  
	  

29. Wilkenson	  Dairy	  –	  March/April	  2009	  
• Livestock	  access	  to	  stream	  

SWRO	  	  
 

30. Vern	  Anderson	  Dairy	  –	  6/18/2010	  
• Drainage	  ditch	  discharge	  

	  
	  

	  
Issuing	  CAFO	  Permit	  	  

	  
 Issuing	  CAFO	  permit	  coverage	  has	  been	  difficult	  because	  of:	  



o Lack	  of	  resources	  to	  review	  and	  approve	  NMPs	  
o Lack	  of	  necessary	  programmatic	  support	  tools	  to	  streamline	  the	  permitting	  process	  e.g.:	  

 Templates	  
 Fact	  sheets	  
 Updated	  website	  with	  NMP	  guidance	  
 CAFO	  permit	  policies	  clarified	  

• Ecology	  has	  limited	  experience	  issuing	  coverage	  –	  as	  a	  result,	  limited	  
permit	  interpretation	  has	  occurred	  and	  policy	  decisions	  require	  upper	  
management	  and	  attorney	  general	  discussions	  

o Requirement	  to	  receive	  an	  “acceptable	  NMP”	  prior	  to	  issuing	  cover,	  and	  
o Failure	  of	  applicant	  to	  submit	  an	  “acceptable	  NMP”	  that	  meets	  the	  requirements	  of	  the	  

CAFO	  permit	  
 Frequent	  NMP	  errors	  and	  omissions	  include:	  

• Failure	  to	  include	  necessary	  BMPs	  to	  protect	  surface	  and	  groundwater	  
o NRCS	  standards	  not	  followed	  	  
o Permit	  requirement	  not	  met	  
o Vegetative	  application	  field	  buffers	  not	  included	  in	  plan	  or	  too	  

narrow	  	  
o Inadequate	  setbacks	  	  

• Lack	  of	  leaching	  and	  runoff	  analysis	  
• Lack	  of	  updated	  soil	  information	  
• Failure	  to	  include	  all	  application	  acreage	  needed	  to	  accommodate	  the	  

amount	  of	  manure	  produce	  on	  the	  farm	  
• Lack	  of	  application	  acreage	  needed	  to	  achieve	  agronomic	  application	  

rates	  
o Requires	  facilities	  to	  develop	  land	  application	  agreements	  with	  

landowners	  in	  the	  vicinity	  of	  operation	  –	  time	  consuming	  
• Misuse	  or	  misinterpretation	  of	  “transfer”	  language	  in	  permit	  
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Via	  Electronic	  Mail	  

December	  6,	  2013	  

	  
Ned	  Therien	  
Health	  Policy	  Analyst	  
WA	  Department	  of	  Health	  
P.O.	  Box	  47990	  
Olympia,	  WA	  98504-‐7990	  
T:	  (360)	  236-‐4103	  
E-‐mail:	  ned.therien@sboh.wa.gov	  
	  

Re:	  Comments	  on	  Proposal	  to	  “Revise”	  WAC	  246-‐203-‐130,	  WSR	  09-‐17-‐132	  

	  

Dear	  Mr.	  Therien,	  

Puget	  Soundkeeper	  Alliance	  (Soundkeeper),	  the	  Center	  for	  Environmental	  Law	  &	  Policy	  

(CELP),	   Community	   Association	   for	   the	   Restoration	   of	   the	   Environment	   (CARE),	   Orca	  

Conservancy,	  Concerned	  Citizens	  of	  the	  Yakama	  Reservation	  (CCYR),	  RE	  Sources	  for	  Sustainable	  

Communities,	   Spokane	  Riverkeeper,	   Friends	   of	   Toppenish	   Creek,	   and	   Sierra	   Club	   (collectively	  

the	   Commenters)	   appreciate	   the	   opportunity	   to	   review	   and	   provide	   comment	   on	   the	  

Washington	   Department	   of	   Health’s	   (“DOH’s”)	   proposal	   to	   “revise”	   WAC	   246-‐203-‐130	  

regarding	  the	  Keeping	  of	  Animals.	  	  The	  Commenters	  are	  committed	  to	  ensuring	  that	  the	  waters	  

of	   this	   state	   (ground	   and	   surface	  waters)	   are	   swimmable,	   fishable,	   and	   sufficiently	   clean	   for	  

public	  consumption.	  	  The	  Commenters	  therefore	  strongly	  object	  to	  the	  proposed	  regulation	  to	  

the	  extent	  that	  it	  weakens	  DOH’s	  ability	  to	  protect	  Washington’s	  waters	  and	  its	  citizens’	  health.	  	  

The	   Commenters	   also	   support	   any	   effort	   by	   the	   Board	   of	   Health	   to	   strengthen	   and	   use	   its	  

existing	  regulatory	  authority	  to	  protect	  the	  state’s	  drinking	  water	  supply	  from	  pollutants	  caused	  

by	  the	  keeping	  of	  animals.	  
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I. INTRODUCTION	  TO	  THE	  COMMENTERS	  

Puget	   Soundkeeper	   Alliance	   (Soundkeeper)	   is	   a	   501(c)(3)	   non-‐profit	   environmental	  

organization	  with	  a	  mission	  of	  protecting	  and	  preserving	  Puget	  Sound	  by	  monitoring,	  cleaning	  up	  

and	   preventing	   pollutants	   from	   entering	   its	   waters.	   Founded	   in	   1984,	   Soundkeeper	   was	   a	  

founding	  member	  of	  the	  international	  Waterkeeper	  Alliance	  and	  today	  has	  approximately	  1,500	  

members	   and	   supporters	   who	   use	   and	   enjoy	   Puget	   Sound's	   marine	   waters	   and	   freshwater	  

tributaries,	   for	   commercial,	   general	   recreational	   and	   aesthetic	   purposes.	  	   To	   accomplish	   its	  

mission,	  Soundkeeper	  actively	  monitors	  Puget	  Sound	  through	  weekly	  on-‐water	  patrols,	  engages	  

with	   government	   agencies	   and	   businesses	  working	   to	   regulate	   pollution	   discharges,	  monitors	  

Clean	  Water	  Act	   compliance	   and	   enforces	   the	   Clean	  Water	  Act.	   Soundkeeper	   also	   engages	   in	  

pollution	  prevention,	  including	  public	  outreach,	  cleanup	  events,	  citizen	  advocacy,	  and	  technical	  

assistance	   including	   the	   statewide	  Clean	  Marina	  Washington	  program.	  With	   a	   focus	   on	  water	  

quality,	  Soundkeeper	   is	  actively	  engaged	   in	   the	  public	  dialogue	  currently	  underway	   relating	   to	  

discharges	  from	  agricultural	  operations.	  

The	   Center	   for	   Environmental	   Law	   and	   Policy	   (CELP)	   is	   a	   501(c)(3)	   non-‐profit	   whose	  

mission	  is	  to	  dedicated	  to	  protect	  and	  restore	  clean,	  flowing	  rivers	  and	  drinking	  water	  aquifers	  

in	  Washington	  State	  through	  science-‐based	  management.	  	  	  

The	  Community	  Association	  for	  the	  Restoration	  of	  the	  Environment	  (CARE)	  is	  a	  501(c)(3)	  

non-‐profit	   grassroots	  organization	  based	   in	  Washington	  State	   that	   is	   composed	  of	   concerned	  

community	  members.	  	  Its	  mission	  is	  to	  inform	  Washington	  State	  residents	  about	  activities	  that	  

endanger	  the	  health,	  welfare,	  and	  quality	  of	  life	  for	  current	  and	  future	  Washingtonians	  through	  

education	  and	  citizen	  empowerment.	  	  

Orca	   Conservancy	   is	   an	   all-‐volunteer,	   non-‐profit	   organization	   working	   on	   behalf	   of	  

Orcinus	  species,	  the	  killer	  whales,	  and	  protecting	  the	  wild	  places	  on	  which	  they	  depend.	  	  Orca	  

Conservancy	  collaborates	  with	  some	  of	  the	  world’s	  top	  research	  institutions	  and	  environmental	  

groups	  to	  address	  the	  most	  critical	  issues	  now	  facing	  wild	  killer	  whales.	  
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The	  Concerned	  Citizens	  of	  the	  Yakima	  Reservation	  (CCYR)	  is	  an	  organization	  made	  up	  of	  

life-‐long	   residents	   in	   the	   little	   town	   of	   Harrah,	   WA,	   (600	   people)	   on	   the	   Yakama	   Indian	  

Reservation,	   located	   partially	   in	   Yakima	   County,	   Washington	   State.	   	   Ten	   years	   ago,	   the	  

community	   started	   noticing	   large	   amounts	   of	   flies	   in	   and	   near	   their	   homes,	   not	   only	   in	   the	  

summer	   but	   into	   the	   winter	   months	   as	   well.	   The	   stench	   from	   CAFOs	   entered	   their	   homes,	  

destroying	   their	   hope	   of	   enjoying	   a	   healthy	   life.	   Contaminated	  wells	   were	   found	   along	  with	  

people	   having	   frequent,	   diarrhea,	   head	   colds,	   sinus	   problems,	   and	   in	   some	   cases	   asthma.	  

Bovine	  e-‐coli	  was	  found	  in	  an	  air	  filter	  of	  a	  house.	  	  The	  CCYR	  was	  formed	  to	  educate	  the	  public	  

about	  the	  dangers	  of	  CAFOs	  not	  only	  in	  Yakima	  County	  and	  on	  the	  Yakama	  Indian	  Reservation,	  

but	  across	  the	  nation.	  	  

RE	   Sources	   for	   Sustainable	  Communities	   is	   an	  organization	  based	   in	  Whatcom	  County	  

that	  works	  to	  empower	  the	  people	   in	  their	   local	  community	  to	  do	  all	   they	  can	  to	  protect	  the	  

remarkable	  beauty	  of	   the	  north	  Puget	  Sound.	   	  The	  organization	  provides	   individuals	  with	   the	  

tools	   they	   need	   –	   key	   information,	   citizen	   trainings	   and	   workshops,	   and	   volunteer-‐led	   field	  

programs	  –	  to	  actively	  safeguard	  our	  marine	  waters,	  rivers,	  lakes,	  beaches	  and	  air.	  	  Re	  Sources	  

for	  Sustainable	  Communities	  now	  oversees	  a	  number	  of	  programs	  designed	  to	  reduce	  air	  and	  

water	  pollution	  and	  encourage	  waste	  reduction	  and	  recycling	  throughout	  the	  region.	  

Spokane	   Riverkeeper	   (Riverkeeper)	   is	   a	   program	   of	   the	   Center	   for	   Justice,	   which	   is	   a	  

Spokane-‐based,	  501(c)(3)	  non-‐profit	  legal	  advocacy	  organization.	  	  The	  Riverkeeper	  program	  was	  

founded	   in	   2009	   and	   has	   over	   1,200	   members	   who	   support	   the	   goal	   of	   a	   fishable	   and	  

swimmable	   Spokane	   River.	   	   Riverkeeper	   is	   a	   vigilant	   guardian	   of	   the	   Spokane	   River	   and	   the	  

watershed	   and	   an	   effective	   advocate	   for	   the	   restoration	   and	   preservation	   of	   the	   river’s	  

ecological	   health	   and	   aesthetic	   integrity.	   	   As	   a	   member	   of	   the	   international	   Waterkeeper	  

Alliance	   movement,	   Riverkeeper’s	   first	   priority,	   day-‐to-‐day,	   is	   to	   defend	   the	   river	   against	  

pollution	   and	   polluters.	   	   One	   of	   the	   biggest	   sources	   of	   pollution	   to	   the	   Spokane	   River	   is	  

nonpoint	  source	  pollution,	  and	  since	  its	  inception	  in	  2009,	  Riverkeeper	  has	  engaged	  in	  an	  array	  
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of	   opportunities	   to	   address	   this	   problem	   as	   part	   of	   its	   mission	   to	   clean	   up	   and	   protect	   the	  

Spokane	  River.	  

The	  Friends	  of	  Toppenish	  Creek	  (FOTC)	  is	  a	  501(c)(3)	  nonprofit	  organization	  dedicated	  to	  

protecting	   the	   rights	   of	   rural	   communities	   and	   improving	   oversight	   of	   industrial	   agriculture.	  	  

FOTC	   operates	   under	   the	   simple	   principle	   that	   all	   people	   deserve	   clean	   air,	   clean	  water	   and	  

protection	   from	  abuse	   that	   results	  when	  profit	   is	   favored	  over	  people.	   	   FOTC	  works	   through	  

public	  education,	  citizen	  investigations,	  research,	  legislation,	  special	  events,	  and	  direct	  action.	  

The	  Sierra	  Club	  is	  a	  national	  environmental	  organization	  whose	  mission	  is	  to	  explore,	  

enjoy	  and	  protect	  the	  planet;	  to	  practice	  and	  promote	  the	  responsible	  use	  of	  the	  earth’s	  

ecosystems	  and	  resources;	  to	  educate	  and	  enlist	  humanity	  to	  protect	  and	  restore	  the	  quality	  of	  

the	  natural	  and	  human	  environment;	  and	  to	  use	  all	  lawful	  means	  to	  carry	  out	  these	  objectives.	  	  	  

II.	   LEGAL	  BACKGROUND	  

A. THE	   BOARD	   OF	   HEALTH	   NEEDS	   TO	   IMPLEMENT	   ITS	   EXISTING	   STATUTORY	  
AUTHORITY	  TO	  PROTECT	  PUBLIC	  HEALTH.	  

	  
The	  proposal	  to	  change	  drastically	  the	  existing	  language	  of	  WAC	  246-‐203-‐130	  should	  be	  

abandoned	  because	  1)	  the	  current	  regulation	  is	  the	  most	  effective	  tool	  for	  the	  Board	  of	  Health	  

and	   local	   jurisdictions	   to	   protect	   ground	   and	   surface	   water	   quality	   and	   public	   health	   from	  

pollutants	   caused	  by	   the	  keeping	  of	  animals;	  and	  2)	   the	  other	   statutes	   cited	   in	   the	  proposed	  

rulemaking,	   while	   important,	   do	   not	   displace	   the	   Board	   of	   Health’s	   unique	   responsibility	   to	  

protect	  public	  health	  and	  public	  drinking	  water	  sources	  from	  pollutants	  caused	  by	  the	  keeping	  

of	  animals.	  	  	  

The	   bottom	   line	   is	   that	   the	   statutes	   cited	   in	   the	   proposed	   rule,	   chapter	   90.48	   RCW,	  

Water	   Pollution	   Control;	   chapter	   70.95	   RCW,	   Solid	  Waste	  Management;	   chapter	   90.64	   RCW,	  

Dairy	  Nutrient	  Management;	  are	  not	  being	  enforced	  as	  to	  the	  keeping	  of	  animals,	  creating	  ever-‐

growing	  pollution	  and	  public	  health	  problems	  that	  must	  be	  addressed.	  	  The	  data	  demonstrates	  

that	  pollutants	  caused	  by	  keeping	  animals	  can	  exceed	  drinking	  water	  standards	  in	  ground	  water	  
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and	   public	   drinking	   water	   sources	   in	  many	   areas	   of	  Washington.	   	   This	   widespread	   pollution	  

confirms	   that	   the	   existing	   statutory	   framework	   for	   water	   quality	   and	   dairy	   nutrient	  

management	  is	  not	  protecting	  public	  health.	  	  It	  is	  essential	  therefore	  that	  the	  Board	  of	  Health	  

retain	   its	   full	   authority	   under	   the	   current	   regulation	   to	   protect	   public	   health	   from	  pollutants	  

caused	  by	  the	  keeping	  of	  animals.	  

The	  Washington	  legislature	  has	  explicitly	  directed	  the	  Washington	  State	  Board	  of	  Health	  

to	  regulate	  the	  storage	  of	  animal	  waste	  to	  protect	  human	  health:	  

In	  order	  to	  protect	  public	  health,	  the	  state	  board	  of	  health	  shall:	  Adopt	  rules	  and	  
standards	   for	   prevention,	   control,	   and	   abatement	   of	   health	   hazards	   and	  
nuisances	   related	   to	   the	   disposal	   of	   human	   and	   animal	   excreta	   and	   animal	  
remains.	  	  
	  

RCW	  §	  43.20.050(2)(c)	   (2013).	   	  The	  Board’s	  statutory	  obligation	  to	  protect	  public	  health	   from	  

pollutants	  caused	  by	  the	  keeping	  of	  animals	  is	  an	  affirmative	  delegation	  of	  state	  police	  power	  

to	  protect	  the	  public	  health	  to	  the	  Board	  of	  Health	  that	  cannot	  be	  handed	  off	  to	  other	  agencies	  

such	  as	   the	  Department	  of	  Ecology	  or	   the	  Department	  of	  Agriculture.	   	  Rather,	   the	   legislature	  

has	  directed	  all	  local	  boards	  of	  health	  and	  health	  officers,	  among	  other	  state	  and	  local	  officials,	  

to	  enforce	  the	  regulations	  promulgated	  by	  the	  Board	  of	  Health	   to	  carry	  out	   this	  duty.	   	  RCW§	  

43.20.050(5).	  

The	   Department	   of	   Health’s	   Office	   of	   Drinking	  Water	   is	   the	   regulatory	   body	   charged	  

with	  ensuring	  the	  safety	  of	  public	  drinking	  water	  systems	  in	  accordance	  with	  the	  Safe	  Drinking	  

Water	  Act	  (SDWA).	  Pub.	  L.	  93-‐523.	  	  The	  SDWA	  mandates	  the	  prevention	  of	  pollution	  of	  public	  

drinking	  water	  from	  any	  source.	  

To	   ensure	   that	   drinking	   water	   is	   safe,	   SDWA	   sets	   up	  multiple	   barriers	   against	  
pollution.	   These	   barriers	   include:	   source	   water	   protection,	   treatment,	  
distribution	   system	   integrity,	   and	   public	   information.	   Public	  water	   systems	   are	  
responsible	   for	   ensuring	   that	   contaminants	   in	   tap	   water	   do	   not	   exceed	   the	  
standards.	  Water	  systems	  treat	  the	  water,	  and	  must	  test	  their	  water	  frequently	  
for	  specified	  contaminants	  and	  report	  the	  results	  to	  states.	   If	  a	  water	  system	  is	  
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not	  meeting	  these	  standards,	  it	  is	  the	  water	  supplier’s	  responsibility	  to	  notify	  its	  
customers.	   Many	   water	   suppliers	   now	   are	   also	   required	   to	   prepare	   annual	  
reports	   for	   their	   customers.	   The	   public	   is	   responsible	   for	   helping	   local	   water	  
suppliers	  to	  set	  priorities,	  make	  decisions	  on	  funding	  and	  system	  improvements,	  
and	  establish	  programs	  to	  protect	  drinking	  water	  sources.	  Water	  systems	  across	  
the	  nation	  rely	  on	  citizen	  advisory	  committees,	  rate	  boards,	  volunteers,	  and	  civic	  
leaders	  to	  actively	  protect	  this	  resource	  in	  every	  community	  in	  America.1	  
	  

Only	  the	  Office	  of	  Drinking	  Water	  has	  received	  delegated	  authority	  from	  the	  EPA	  to	  enforce	  the	  

SDWA.	   	  Neither	   the	  Department	  of	  Agriculture	  nor	   the	  Department	  of	   Ecology	   can	   fulfill	   this	  

role	  on	  behalf	  of	  the	  Department	  of	  Health.	  

B.	   THE	  CURRENT	  REGULATION	  IMPLEMENTS	  EXISTING	  STATUTORY	  AUTHORITY.	  
	  
WAC	  §	  246-‐203-‐130	   is	   the	  only	  Board	  of	  Health	   rule	   that	   fulfills	   the	   statutory	  duty	   to	  

protect	  the	  public	  from	  health	  hazards	  associated	  with	  the	  keeping	  of	  animals.	  WAC	  §	  246-‐203-‐

130	  (2013).	  	  In	  its	  current	  form,	  WAC	  §	  246-‐203-‐130	  creates	  specific,	  enforceable	  and	  common-‐

sense	   requirements	   for	   the	   storage	   and	   disposal	   of	   animal	   excreta	   in	   populous	   districts,	  

regardless	  of	  how	  many	  animals	  are	  kept	  on	   site.2	   	  WAC	  §	  246-‐203-‐130	   (2013).	   In	  particular,	  

subsection	  (1)	  is	  an	  important	  restatement	  of	  the	  law	  that	  prohibits	  that	  the	  keeping	  of	  animals	  

in	   a	  manner	   that	   constitutes	   a	   nuisance.	   	  WAC	   246-‐203-‐130(1).	   	   This	   section	   should	   remain	  

unchanged.	  

As	  currently	  written,	  subsection	  (2)	  creates	  clear	  and	  enforceable	  standards	   in	  regards	  

to	  how	  manure	  must	  be	  kept	  and	  stored	  in	  populous	  districts.	  	  The	  regulation	  specifies	  that	  in	  

                                                
1	  U.S.	  EPA,	  Understanding	  the	  Safe	  Drinking	  Water	  Act,	  available	  at	  
http://water.epa.gov/lawsregs/guidance/sdwa/upload/2009_08_28_sdwa_fs_30ann_sdwa_we
b.pdf	  (last	  visited	  December	  3,	  2013).	  
2	  There	  is	  nothing	  in	  the	  language	  of	  the	  existing	  rule	  that	  specifies	  that	  it	  applies	  only	  to	  
individuals	  or	  entities	  who	  keep	  a	  particular	  number	  of	  animals.	  	  Rather,	  the	  regulation	  applies	  
universally	  to	  the	  “keeping	  of	  animals.”	  	  WAC	  246-‐203-‐130.	  	  	  
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populous	  districts3	  manure	  must	  be	  kept	   in	  covered,	  watertight	  pits	  or	  chambers	  and	  shall	  be	  

removed	   at	   least	   once	   per	   week	   from	   April	   1st	   to	   October	   1st,	   and	   at	   all	   other	   times	   on	   a	  

regular	   basis	   to	   maintain	   sanitary	   conditions	   satisfactory	   to	   a	   health	   officer.	   Id.	   §	   246-‐203-‐

130(2).4	  The	  proposed	  change,	  by	  contrast,	   is	  too	  vague.	   	  The	  general	  charge	  in	  the	  proposed	  

regulation	   that	  manure	  “must	  be	  handled,	   stored,	  and	  disposed	  of	   in	  a	  manner	   that	  protects	  

human	   health	   and	   the	   environment	   and	   that	   is	   consistent	   with	   chapter	   90.48	   RCW,	   Water	  

Pollution	   Control;	   chapter	   70.95	   RCW,	   Solid	  Waste	  Management;	   chapter	   90.64	   RCW,	   Dairy	  

Nutrient	  Management;	  and	  other	  laws	  protecting	  human	  health	  and	  the	  environment”	  provides	  

no	   actual	   direction	   and	  may	   be	   unenforceable.	   	  Moreover,	   none	   of	   these	   statutes	   are	   being	  

implemented	  in	  a	  manner	  that	  protects	  the	  state’s	  ground	  water	  that	  is	  at	  particular	  risk	  from	  

animal	  related	  pollutants.	  	  

Subsection	  (3)	  of	  WAC	  §	  246-‐203-‐130	  currently	  mandates	  that:	  “[m]anure	  shall	  not	  be	  

allowed	   to	   accumulate	   in	   any	   place	   where	   it	   can	   prejudicially	   affect	   any	   source	   of	   drinking	  

water.”	   Id.	   §	   246-‐203-‐130(3).	   It	   is	   highly	   concerning	   that	   under	   the	   proposed	   regulation	  

subsection	  (3)	  would	  be	  cut	  altogether.	  	  Subsection	  (3)	  is	  an	  important	  statement	  of	  the	  Board’s	  

existing	  regulatory	  	  authority	  to	  protect	  drinking	  water	  from	  animal	  wastes	  and	  pollutants	  RCW	  

§	  43.20.050(2)(c).	  	  Given	  the	  factual	  data	  that	  has	  been	  gathered	  regarding	  the	  contamination	  

                                                
3	  The	  rule’s	  use	  of	  the	  term,	  “populous	  district,”	  refers	  to	  urban	  areas	  or	  townships.	  Id.;	  WASH.	  
DEP’T.	  OF	  HEALTH:	  SEATTLE:	  RULES	  AND	  REGULATIONS	  OF	  THE	  STATE	  BOARD	  OF	  HEALTH	  §	  14	  (1936).	  	  Clark	  
County	  has	  interpreted	  the	  term	  “populous	  district”	  to	  include	  areas	  within	  the	  Urban	  Growth	  
Boundaries	  designated	  under	  the	  Growth	  Management	  Act.	  	  See	  Letter	  from	  Alan	  Melnick	  
(Clark	  County	  Health	  Officer)	  &	  John	  Weisman	  (Director,	  Clark	  County	  Public	  Health)	  to	  Clark	  
County	  Board	  of	  Commissioners/Board	  of	  Health	  re:	  WAC	  246-‐203-‐130	  (May	  13,	  2008)	  (Exhibit	  
E).	  	  The	  Board	  should	  take	  this	  opportunity	  to	  create	  a	  regulatory	  definition	  for	  the	  term	  
“populous	  district”	  so	  that	  it	  can	  be	  applied	  uniformly.	  

4	  If	  anything,	  the	  current	  regulation	  is	  insufficient	  as	  it	  fails	  to	  specify	  how	  manure	  must	  be	  
stored	  and	  kept	  in	  areas	  outside	  of	  populous	  districts.	  This	  is	  a	  major	  omission,	  which	  	  should	  
be	  corrected.	  	  	  
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of	  public	  drinking	  water	  sources	  from	  the	  keeping	  of	  animals	  (discussed	  below),	  it	  is	  imperative	  

that	  the	  Board	  of	  Health	  not	  change	  subsection	  (3).	  	  It	  is	  especially	  important	  because	  no	  state	  

agency	  has	  conducted	  a	  thorough	  evaluation	  of	  the	  extent	  of	  likely	  drinking	  water	  pollution	  due	  

to	   the	  close	  proximity	  of	   large	  CAFOs	   (which	  produce	  and	  store	   the	  most	  manure)	   to	  ground	  

water.	  	  It	  is	  indeed	  appropriate,	  and	  legally	  required,	  for	  the	  Board	  of	  Health	  to	  undertake	  such	  

an	   evaluation.	   How	   can	   the	   Board	   fulfill	   its	   mandate	   to	   protect	   public	   health	   without	   that	  

critical	  information?	  
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C.	   REGULATORY	  HISTORY	  OF	  WAC	  246-‐203-‐130.	  

	   As	  early	  as	  1927,	  Washington	  appears	  to	  have	  recognized	  the	  danger	  to	  drinking	  water	  

posed	  by	  the	  keeping	  of	  animals.	  	  Telephone	  Interview	  with	  Ned	  Therein,	  Health	  Policy	  Advisor	  

&	   Timothy	   Grisham,	   Consultant,	   State	   Board	   of	   Health	   (Nov.	   14,	   2013)	   (henceforth	   Nov.	   14	  

Interview).5	  	  In	  1927,	  the	  Board	  of	  Health	  promulgated	  a	  “Manure”	  rule,	  which	  prohibited	  the	  

accumulation	  of	  manure	  in	  areas	  that	  could	  affect	  drinking	  water.6	  	  While	  lacking	  a	  statement	  

of	   purpose,	   the	   rule	   can	   reasonably	   be	   interpreted	   to	   regulate	   animal	  waste	   generally,	   Id.	   §	  

69(d),	   and	   specifically	   to	   protect	   drinking	  water.	   Id.	   §	   69(e).	   	   This	   rule	   did	   not	   specify	   that	   it	  

applied	  to	  the	  keeping	  of	  a	  certain	  number	  of	  animals.	  	  The	  “Manure”	  rule	  remained	  unchanged	  

until	   1936	   when	   it	   was	   folded	   into	   the	   “Keeping	   of	   Animals”	   rule.	   Id.	   	   The	   language	   of	   the	  

current	  WAC	  is	  identical	  to	  the	  1936	  version	  of	  the	  “Keeping	  of	  Animals”	  rule.	  WAC	  §	  246-‐203-‐

130.	  	  	  

The	   aforementioned	   regulatory	   history	   is	   significant	   for	   several	   reasons.	   	   First,	   it	  

confirms	   that	   the	   Board	   of	   Health	   always	   understood	   that	   it	   has	   a	   statutory	   obligation	   to	  

protect	  public	  health	  and	  public	  drinking	  water	  sources	  from	  pollutants	  caused	  by	  the	  keeping	  

of	   animals.	   	   Second,	   it	   demonstrates	   that	   the	   Board	   of	   Health	   has	   exercised	   its	   regulatory	  

authority	   over	   the	   keeping	   of	   animals	   for	   over	   80	   years.	   Third,	   it	   confirms	   that	   the	   rule	   is	  

intended	   to	   apply	   to	   the	   keeping	   of	   animals	   in	   general,	   not	   to	   only	   a	   particular	   number	   of	  

animals.	   	   Finally,	   it	   shows	   the	   traditional	   understanding	   that	   the	   keeping	   of	   animals	   is	   an	  

                                                
5	  According	  to	  Department	  of	  Health	  staff,	  WAC	  §	  246-‐203-‐130	  was	  originally	  developed	  in	  
1927.	  	  Documentation	  regarding	  its	  original	  promulgation	  is	  spotty	  and	  inconclusive	  from	  the	  
public	  records	  available.	  

6	  WASH.	  DEP’T.	  OF	  HEALTH:	  RULES	  AND	  REGULATIONS	  OF	  THE	  STATE	  BOARD	  OF	  HEALTH	  §	  69(d)-‐(e)	  (1927)	  
(Exhibit	  B).	  
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activity	   that	  has	   the	  potential	   to	  harm	  human	  health	  and	   the	  environment	  and	   thus	  must	  be	  

subject	  to	  regulation	  by	  the	  Board	  of	  Health.	  

D.	   ENFORCEMENT	  OF	  WAC	  246-‐203-‐130.	  	  

The	  legislature	  has	  provided	  the	  local	  health	  officers	  with	  broad	  legislative	  authority	  to	  

enforce	  the	  public	  health	  statutes	  of	  this	  state,	  including	  all	  local	  health	  rules,	  regulations	  and	  

ordinance..	   WAC	   §	   246-‐203-‐103(2).	   	   This	   includes	   the	   duty	   to	   “take	   action	   necessary	   to	  

maintain	   health	   and	   sanitation”	   and	   to	   control	   and	   prevent	   the	   spread	   of	   diseases.	   RCW	  

70.05.070(2),	  (3).	  	  The	  current	  regulation	  is	  fully	  consistent	  with	  the	  authority	  that	  local	  health	  

officers	  have	  by	  statute	  to	  “prevent,	  control,	  or	  abate	  nuisances	  which	  are	  detrimental	  to	  the	  

public	  health”.	  	  RCW	  70.05.070.	  

There	  are	   several	   illustrations	  of	   local	  health	  officers	  using	   the	  existing	  WAC	  246-‐203-‐

130	  successfully	  as	  an	  enforcement	   tool	   to	  prevent	   the	  accumulation	  of	  manure	   in	  a	  manner	  

that	  constituted	  a	  nuisance.	  	  WAC	  246-‐203-‐130	  was	  used	  in	  Clark	  County	  to	  respond	  to	  citizen	  

complaints	   regarding	   two	   property	   owners	   who	   allowed	   manure	   to	   accumulate	   on	   their	  

property	   in	   a	  manner	   that	   constituted	   a	   health	   hazard.7	   	   In	   that	   case,	   at	   least	   one	   property	  

decided	   to	   voluntarily	   comply	  with	   the	   requirement	   to	   obtain	  water-‐tight	   containers	   for	   the	  

storage	  of	  their	  manure,	  but	  the	  other	  did	  not	  and	  thus	  WAC	  246-‐203-‐130	  was	  a	  necessary	  part	  

of	  solving	  the	  problem.	  	  Id.	  If	  that	  regulation	  was	  not	  on	  the	  books,	  there	  is	  a	  good	  chance	  that	  

the	  manure	  would	  still	  be	  on	  the	  property.	  	  	  

The	   regulation	   has	   also	   been	   used	   to	   protect	   public	   health	   in	   Snohomish	   and	   Kitsap	  

Counties.	  	  Yakima	  and	  Whatcom	  Counties	  have	  used	  the	  regulation	  to	  protect	  the	  public	  several	  

times	   annually	   from	  waste	   from	  “hobby	   farms”—because	  even	  poor	  management	  of	   a	   small	  

                                                
7	  See	  Letter	  from	  Clark	  County	  Public	  Health	  to	  Redacted	  Individual	  (May	  19,	  2008)	  (Exhibit	  C).	  
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amount	   of	   animals	   can	   become	   a	   public	   health	   risk.8	   	   Therefore,	   the	   existing	   WAC	   is	   an	  

important	   regulatory	   tool	   for	   local	   health	   officers	   to	   protect	   public	   health	   from	   pollutants	  

caused	  by	  the	  keeping	  of	  animals.	  

E.	   OTHER	  LAWS	  DO	  NOT	  PROTECT	  PUBLIC	  HEALTH	  FROM	  NUTRIENT	  POLLUTION	  
CAUSED	  BY	  THE	  KEEPING	  OF	  ANIMALS	  

	  
The	  DOH’s	  Preproposal	  Statement	  of	  Inquiry	  (filed	  August	  19,	  2009)	  states	  that	  revision	  

of	   the	   rule	   is	   needed	   to	   “assure	   there	   is	   no	   conflict	  with	   newer	   and	  more	   specific	   statutory	  

authorities	  and	  rules	  of	  other	  state	  and	  federal	  agencies	  regarding	  the	  keeping	  of	  animals	  and	  

the	   management	   of	   manure	   from	   those	   animals.”	   	   Commenters	   point	   out	   that	   there	   is	   no	  

conflict.	  	  Washington’s	  laws	  that	  regulate,	  directly	  or	  indirectly,	  the	  discharge	  of	  animal	  related	  

pollutants	   into	   state	   waters,	   do	   not	   (and	   are	   not	   specifically	   intended	   to)	   to	   protect	   public	  

health	  and	  public	  drinking	  water	  sources	  in	  accordance	  with	  the	  Safe	  Drinking	  Water	  Act.	  	  That	  

is	   the	   role	  of	   the	  Department	  of	  Health.	   	  Moreover,	  none	  of	   these	  existing	   laws	  conflict	  with	  

WAC	  246-‐203-‐130;	  they	  complement	  the	  regulation.	  	  	  

Not	   surprisingly,	   the	   Board	   of	   Health	   has	   not	   identified	   any	   existing	   conflict	   in	   the	  

Preproposal	  Statement	  of	  Inquiry	  because	  one	  does	  not	  exist.	  	  Perhaps	  more	  importantly,	  close	  

examination	   of	   existing	   laws	   and	   the	   scientific	   data	   regarding	   ground	   water	   contamination	  

illustrate	   that	   the	   general	   state	   laws	   governing	  water	   pollution	   are	  not	   effectively	   protecting	  

public	  health,	  either	  due	  to	  lack	  of	  application,	  enforcement,	  implementation	  or	  vagueness.	  	  In	  

this	   vacuum,	  public	   health	   and	   safety	  depends	  upon	   vigorous	  enforcement	  of	  WAC	  246-‐203-‐

130,	   in	   its	   present	   form.	   The	   Board	  would	   be	   abdicating	   its	   statutory	   duty	   to	   protect	   public	  

health	  by	  revising	  the	  rule	  to	  simply	  defer	  to	  these	  other	  statutes.	  

                                                
8	  Telephone	  Interview	  with	  Art	  McEwen,	  Environmental	  Health	  Specialist,	  Yakima	  Health	  
District	  (Nov.	  25,	  2013).	  
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The	  proposed	  revisions	   to	  subsection	   (2)	  of	  WAC	  §	  246-‐203-‐130	  eliminate	   the	  specific	  

requirements	   regarding	   the	   keeping	   of	   animals	   in	   populous	   districts	   and	   reference	   RCW	   §	  

90.48,	  RCW	  §	  70.95,	  RCW	  §	  90.64,	  and	  other	  unspecified	  laws	  that	  protect	  “human	  health	  and	  

the	   environment”	   as	   adequate	   statutory	   replacements	   for	   the	   specific	   storage	   and	   disposal	  

requirements	   set	   forth	   in	   the	   existing	   regulation.	  WAC	   §	   246-‐203-‐130(2)	   (proposed	   Sep.	   23,	  

2013).	   	  Commenters	  oppose	  this	  change.	   	  Effective	  protection	  of	  public	  health	  depends	  upon	  

retaining	  clear	  and	  specific	  requirements	  regarding	  the	  keeping	  of	  animals	  in	  populous	  districts.	  	  

Clear	  direction	  in	  regards	  to	  how	  manure	  must	  be	  stored	  and	  maintained	  in	  populous	  districts	  is	  

needed	   both	   for	   those	   who	   keep	   animals	   (so	   they	   can	   have	   certainty	   in	   regards	   to	   what	  

constitutes	   the	   lawful	   keeping	  of	  animals)	  and	   for	   those	  who	  enforce	   the	   regulation	   (so	   they	  

can	  undertake	  action	  to	  protect	  public	  health).	  	  None	  of	  the	  general	  statutes	  referenced	  in	  the	  

proposed	   rulemaking	   supplant	   or	   are	   equivalent	   to	   the	   Board	   of	   Health’s	   specific	   duty	   to	  

protect	  drinking	  water	  and	  to	  “prevent,	  control	  and	  abate	  health	  hazards	  and	  nuisances	  created	  

by	  animal	  waste.”	  RCW	  43.20.050(2).	  

1.	   RCW	  §	  90.48	  

RCW	  §	  90.48	  delegates	  the	  Department	  of	  Ecology	  with	  the	  authority	  to	  regulate	  water	  

pollution.	  RCW	  §	  90.48	  (2013).	  Specifically:	  

It	  is	  declared	  to	  be	  the	  public	  policy	  of	  the	  state	  of	  Washington	  to	  maintain	  the	  
highest	   possible	   standards	   to	   insure	   the	   purity	   of	   all	   waters	   of	   the	   state	  
consistent	  with	  public	  health	  and	  public	  enjoyment	  thereof,	  the	  propagation	  and	  
protection	  of	  wild	  life,	  birds,	  game,	  fish	  and	  other	  aquatic	  life,	  and	  the	  industrial	  
development	  of	  the	  state,	  and	  to	  that	  end	  require	  the	  use	  of	  all	  known	  available	  
and	   reasonable	   methods	   by	   industries	   and	   others	   to	   prevent	   and	   control	   the	  
pollution	  of	  the	  waters	  of	  the	  state	  of	  Washington.	  
	  

RCW	   90.48.010.	   	   This	   statute	   gives	   the	   Department	   of	   Ecology	   “jurisdiction	   to	   control	   and	  

prevent	  the	  pollution	  of	  streams,	  lakes,	  rivers,	  ponds,	  inland	  waters,	  salt	  waters,	  water	  courses,	  

and	   other	   surface	   and	   underground	   waters	   of	   the	   state	   of	   Washington.”	   	   RCW	   90.48.030.	  	  
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Commenters	   support	   Ecology’s	   use	   of	   their	   existing	   authority	   to	   protect	   water	   quality	   and	  

support	  Ecology’s	  use	  of	  their	  existing	  authority	  to	  protect	  water	  quality	  of	  surface	  and	  ground	  

waters	  from	  all	  sources	  of	  pollutants,	  including	  the	  keeping	  of	  animals.	  	  However,	  the	  existence	  

of	  Ecology’s	  authority	  in	  this	  regard	  does	  not	  negate	  the	  Board	  of	  Health’s	  obligation	  to	  protect	  

public	   health,	   and	   expertise	   to	   do	   so.	   	   Moreover,	   Ecology	   has	   no	   specific	   regulations	   or	  

guidance	  in	  regards	  to	  how	  manure	  must	  be	  managed,	  whether	  inside	  or	  outside	  of	  populous	  

districts.	  

	   Ecology	   primarily	   regulates	   the	   keeping	   of	   animals	   through	   its	   General	   Concentrated	  

Animal	   Feeding	  Operation	   (CAFO)	  National	   Pollution	  Discharge	   Elimination	   System	   (“NPDES”)	  

permit	   that	  was	  most	   recently	   revised	   in	  2006.	   	  However,	  only	  approximately	  13	  of	  over	  600	  

CAFOs	  in	  Washington	  are	  regulated	  by	  the	  NPDES	  permit.	  	  The	  overwhelming	  majority	  of	  CAFOs	  

are	  operating	  outside	  of	  Ecology’s	  regulatory	  authority	  under	  the	  permit	  –	  leaving	  state	  waters	  

vulnerable	  to	  animal-‐related	  pollution.	  	  The	  consequences	  are	  alarming.	  	  EPA	  conducted	  a	  Safe	  

Drinking	  Water	  Act	  study	  of	  five	  CAFOs	  in	  the	  Lower	  Yakima	  Valley,	  none	  of	  which	  are	  covered	  

by	   Ecology’s	   permit.	   	   The	   study	  determined	   that	   “[n]itrate	   levels	   above	   EPA’s	   drinking	  water	  

standard	   in	   residential	  drinking	  wells	   in	   the	  Lower	  Yakima	  Valley	  are	  well	  documented.”	   	  The	  

EPA	   also	   found	   that	   “[t]he	   [data]	   provide	   strong	   evidence	   that	   the	   dairies	   evaluated	   in	   this	  

study	  are	   likely	  sources	  of	   the	  high	  nitrate	   levels	   in	   the	  drinking	  water	  wells	  downgradient	  of	  

the	  dairies.”	   	  Again,	  these	  five	  dairies,	  the	   likely	  sources	  of	  the	  nitrate	  contamination,	  are	  not	  

covered	  by	  Ecology’s	  CAFO	  General	  NPDES	  permit.	  

2.	   RCW	  §	  70.95	  

Commenters	  applaud	  the	  Board’s	  reference	  to	  RCW	  §	  70.95,	  which	  regulates	  solid	  waste	  

management	  in	  the	  proposed	  regulation.	  	  Treating	  animal	  waste	  in	  the	  same	  manner	  as	  other	  

solid	  waste	  is	  an	  imperative	  step	  in	  protecting	  human	  health	  and	  public	  drinking	  water	  sources	  

from	   the	  keeping	  of	   animals.	   	   The	   solid	  waste	   regulations	  have	   very	   specific	   requirements	   in	  

regards	  to	  how	  solid	  waste	   is	   to	  be	  treated,	  handled	  and	  stored,	  all	  of	  which	  should	  apply	   to	  
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CAFOs,	   given	   the	   large	   amount	   of	  manure	   generated	   at	   these	   facilities.	   	   The	   legislature	   has	  

recognized	   that	   “[i]mproper	  methods	   and	   practices	   of	   handling	   and	   disposal	   of	   solid	  wastes	  

pollute	  our	   land,	  air	  and	  water	  resources,	  blight	  our	  countryside,	  adversely	  affect	   land	  values,	  

and	   damage	   the	   overall	   quality	   of	   our	   environment.”	   	   RCW	   70.95.020(2).	   	   This	   statute	  

recognizes	   that	   in	   addition	   to	   state	   regulatory	  oversight,	   there	   is	   a	   concurrent	  need	   for	   local	  

government	  to	  ensure	  that	  solid	  waste	  is	  being	  properly	  managed.	  	  RCW	  70.95.020(6)(c),	  (d).	  	  	  

However,	  mere	  citation	   to	  RCW	  §	  70.95	  does	  not	  protect	  public	  drinking	  waters	   from	  

solid	  waste	  pollution	  due	  to	  the	  keeping	  of	  animals	  (whether	  subject	  to	  Ecology’s	  CAFO	  General	  

NPDES	  permit	  or	  note).	  	  To	  date,	  no	  government	  entity	  has	  required	  a	  CAFO	  to	  obtain	  any	  kind	  

of	  solid	  waste	  permit.	  	  If	  the	  Board	  of	  Health	  intends	  for	  the	  keeping	  of	  animals	  to	  be	  an	  activity	  

regulated	  by	  RCW	  70.95,	  then	  the	  Board	  must	  enter	  into	  a	  formal	  joint	  enforcement	  agreement	  

with	  Ecology	  to	  ensure	  that	  Ecology	  intends	  to	  apply	  RCW	  70.95	  to	  entities	  that	  keep	  animals	  to	  

fulfill	  the	  agencies’	  dual	  statutory	  duties	  of	  protecting	  public	  waters	  and	  public	  health.	  

3.	   RCW	  §	  90.64	  

RCW	  §	   90.64,	  which	   regulates	   nutrient	  management	   for	   dairy	   operations	   of	   a	   certain	  

size	   only,	   directs	   the	   Washington	   Department	   of	   Agriculture	   to	   implement,	   through	   local	  

conservation	   districts,	   a	   permitting	   system	   of	   individual	   facility	   waste	   disposal	   management	  

plans,	   RCW	   §	   90.64.026.	   	   The	   Dairy	   Nutrient	  Management	   Act	   only	   applies	   to	   Concentrated	  

Animal	  Feeding	  Operations	  (“CAFOs”),	  which	  are	  defined	  as:	  

A	  dairy	  animal	  feeding	  operation	  subject	  to	  regulation	  under	  this	  chapter	  which	  
the	  director	  designates	  under	  RCW	  90.64.020	  or	  meets	  the	  following	  criteria:	  (a)	  
Has	  more	  than	  seven	  hundred	  mature	  dairy	  cows,	  whether	  milked	  or	  dry	  cows,	  
that	   are	   confined;	   or	  (b)	   Has	   more	   than	   two	   hundred	   head	   of	   mature	   dairy	  
cattle,	  whether	  milked	  or	  dry	  cows,	  that	  are	  confined	  and	  either:	  (i)	  From	  which	  
pollutants	   are	   discharged	   into	   navigable	   waters	   through	   a	   man-‐made	   ditch,	  
flushing	  system,	  or	  other	  similar	  man-‐made	  device;	  or	  (ii)	  From	  which	  pollutants	  
are	  discharged	  directly	  into	  surface	  or	  ground	  waters	  of	  the	  state	  that	  originate	  
outside	  of	  and	  pass	  over,	  across,	  or	  through	  the	  facility	  or	  otherwise	  come	  into	  
direct	  contact	  with	  the	  animals	  confined	  in	  the	  operation.	  	  



 
 

                                                                                                                             15 

	  
RCW	  90.64.010(8).	  	  Therefore,	  this	  Act	  does	  not	  apply	  to	  the	  vast	  majority	  of	  facilities	  that	  keep	  

any	   number	   of	   animals.	   Nothing	   in	   RCW	   90.64	   requires	   the	   Department	   of	   Agriculture	   to	  

protect	  human	  health	  and	  the	  environment,	  let	  alone	  ground	  water	  and	  public	  drinking	  water	  

sources.	   	  The	  scientific	  data	  (discussed	  below)	  confirms	  that	  this	  program	  has	  utterly	  failed	  to	  

protect	  human	  health	  and	  the	  environment	  from	  pollutants	  caused	  by	  the	  keeping	  of	  animals.	  	  

Therefore	   the	   Board	   of	   Health	   cannot	   abdicate	   its	   authority	   to	   protect	   public	   health	   and	  

drinking	  water	   sources	   in	   reliance	   on	   the	   Department	   of	   Agriculture’s	   implementation	   of	   its	  

dairy	  nutrient	  management	  program.	   	  As	   the	   scientific	  data	   indicates,	   the	   implementation	  of	  

existing	  authority	  in	  regards	  to	  the	  keeping	  of	  animals	  is	  already	  insufficient	  to	  maintain	  ground	  

water	   quality	   that	   is	   safe	   for	   public	   consumption	   in	   many	   areas.	   Thus,	   the	   Board	   of	   Health	  

should	  take	  this	  opportunity	  to	  strengthen	  requirements	  regarding	  the	  keeping	  of	  animals,	  not	  

weaken	  existing	  authority.	  	  	  

F.	   THE	   BOARD	   OF	   HEALTH	   CANNOT	   GIVE	   AWAY	   ITS	   AUTHORITY	   TO	   PROTECT	  
DRINKING	  WATER	  SOURCES.	  

	  
The	   proposal	   to	   strike	   subsection	   (3)	   in	   its	   entirety	   eliminates	   the	   Board	   of	   Health’s	  

ability	  to	  ensure	  that	  facilities	  that	  keep	  animals	  are	  not	  sited	  in	  locations	  that	  “can	  prejudicially	  

affect	  any	  source	  of	  drinking	  water.”	  	  WAC	  246-‐203-‐130(3).	  	  This	  is	  illegal	  and	  against	  the	  moral	  

conscience.9	  Arguably	  this	  is	  the	  most	  important	  provision	  of	  this	  existing	  regulation	  because	  it	  

is	  mandates	  the	  protection	  of	  drinking	  water	  sources.	  	  The	  only	  way	  to	  protect	  public	  drinking	  

water	  sources	  is	  to	  ensure	  that	  facilities	  that	  keep	  large	  numbers	  of	  animals	  are	  not	  located	  in	  

                                                
9	  When	  working	  to	  protect	  public	  health	  from	  ground	  water	  and	  drinking	  water	  contamination,	  
the	  Board	  cannot	  only	  think	  of	  the	  impacts	  on	  present	  generations.	  	  Rather,	  the	  repercussions	  
of	  ground	  and	  drinking	  water	  contamination	  are	  largely	  borne	  by	  our	  children	  and	  future	  
generations	  of	  this	  state,	  given	  the	  fact	  that	  ground	  water	  contamination	  is	  so	  difficult	  to	  clean	  
up	  after-‐the-‐fact.	  	  We	  have	  a	  moral	  responsibility	  to	  protect	  the	  quality	  of	  life	  and	  rights	  of	  our	  
children	  and	  future	  generations.	  
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places,	   or	   managed	   in	   such	   a	   way,	   as	   to	   pollute	   drinking	   water	   sources.	   	   Overwhelming	  

scientific	   data	   (detailed	   below)	   demonstrates	   that	   the	   keeping	   of	   animals	   has	   caused	   the	  

contamination	   of	   ground	   water	   and	   drinking	   water	   sources	   in	   the	   state	   of	   Washington.	  	  

Therefore	  subsection	  (3)	  must	  be	  kept	  on	  the	  books.	  

G.	   THE	   PROPOSED	   REVISION	   REGARDING	   NUISANCES	   CONFLICTS	   WITH	   THE	  
BOARD’S	  STATUTORY	  MANDATE	  &	  NUISANCE	  LAW.	  

	  
The	  Board’s	  proposed	  revision	  to	  WAC	  246-‐203-‐130(1)	  directly	  conflicts	  with	  the	  Board’s	  

statutorily-‐mandated	   obligation	   to	   “prevent[],	   control,	   and	   abate[]	   health	   hazards	   and	  

nuisances	   related	  to	   the	  disposal	  of	  human	  and	  animal	  excreta	  and	  animal	   remains.”	   	  RCW	  §	  

43.20.050(2)(c).	  	  This	  statute	  does	  not	  say	  that	  the	  Board	  can	  only	  act	  to	  prevent,	  control	  and	  

abate	   public	   nuisances,	   as	   the	   proposed	   rulemaking	   suggests.	   	   Rather,	   the	   Board	   has	   broad	  

authority	  to	  prevent	  and	  eliminate	  both	  public	  and	  private	  nuisances.	  	  

The	  proposed	  revision	  also	  violates	  existing	  state	  nuisance	  law.	  	  Both	  private	  and	  public	  

nuisances	   are	   cognizable	   under	  Washington	   law.	   	   Any	   nuisance	   that	   does	   not	   fall	  within	   the	  

requirements	  of	  a	  public	  nuisance	  is	  considered	  a	  private	  nuisance.	  RCW	  §	  7.48.150.	  	  A	  public	  

nuisance	  “consists	  in	  doing	  an	  act	  inconsistent	  with	  and	  in	  derogation	  of	  the	  public	  or	  common	  

right”	  and	  more	  than	  one	  party	  is	  unduly	  impacted.	  State	  v.	  Grant,	  156	  Wash.	  96,	  286	  P.	  63,	  64	  

(Wash.	   1930)	   (quoting	   Wesson	   v.	   Washburn	   Iron	   Co.,	   90	   Am.	   Dec.	   181	   (Mass.	   1866)).	  

Washington	   law	   defines	   public	   nuisance	   as	   “affect[ing]	   equally	   the	   rights	   of	   an	   entire	  

community	   or	   neighborhood,	   although	   the	   extent	   of	   the	   damage	   may	   be	   unequal.”	   RCW	   §	  

7.48.130.	  The	  types	  of	  public	  nuisance	  enumerated	  in	  RCW	  §	  7.48.140	  include:	  

(1)	   To	   cause	  or	   suffer	   the	   carcass	   of	   any	   animal	   or	   any	  offal,	   filth,	   or	   noisome	  
substance	  .	  .	  .	  to	  remain	  in	  any	  place	  to	  the	  prejudice	  of	  others;	  
(2)	  To	  throw	  or	  deposit	  any	  offal	  or	  other	  offensive	  matter,	  or	  the	  carcass	  of	  any	  
dead	   animal,	   in	   any	  watercourse,	   stream,	   lake,	   pond,	   spring,	  well,	   or	   common	  
sewer,	   street,	   or	   public	   highway,	   or	   in	   any	   manner	   to	   corrupt	   or	   render	  
unwholesome	   or	   impure	   the	  water	   of	   any	   such	   spring,	   stream,	   pond,	   lake,	   or	  
well,	  to	  the	  injury	  or	  prejudice	  of	  others	  .	  .	  .	  .	  	  
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RCW	   §	   7.48.140.	   	   Therefore,	   the	   current	   regulation	   simply	   codifies	   existing	   nuisance	   law	   by	  

strictly	   prohibiting	   the	   “keeping	   or	   sheltering	   [of]	   animals	   in	   such	   a	  manner	   that	   a	   condition	  

resulting	   from	   same	   shall	   constitute	   a	   nuisance.	   	   Because	   the	   Board	   of	   Health’s	   legislative	  

directive	  gives	  it	  authority	  to	  control	  both	  private	  and	  public	  nuisances,	  the	  proposed	  revision	  is	  

illegal	  because	  it	  improperly	  narrows	  the	  Board’s	  existing	  statutory	  authority.	  

1.	   THE	   PROPOSAL	   MUST	   DESIGNATE	   “CURRENT	   BEST	   ANIMAL	  
MANAGEMENT	  PRACTICES.”	  	  

	  
The	  DOH’s	  Preposal	  Statement	  of	  Inquiry	  (filed	  August	  19,	  2009)	  states	  that	  revision	  of	  

WAC	   246-‐203-‐130	   is	   needed	   to	   “update	   requirements	   according	   to	   current	   best	   animal	  

management	   practices.”	   	   The	   proposed	   rule	   does	   not	   define	   “best	   animal	   management	  

practices.”	  	  This	  is	  a	  fatal	  flaw.	  	  This	  is	  a	  critical	  regulatory	  term	  that	  must	  be	  defined	  or	  else	  its	  

vagueness	  will	   undermine	  all	   efforts	   to	  protect	  human	  health	  and	   the	  environment	   from	   the	  

keeping	   of	   animals.	   	   There	   is	   all	   too	   much	   evidence	   from	   the	   field	   of	   the	   Department	   of	  

Agriculture’s	   lax	   view	   of	   animal	   management	   practices	   under	   its	   present	   Memorandum	   of	  

Understanding	  with	  Ecology:	   the	  above-‐cited	  EPA	  study	   in	  the	  Lower	  Yakima	  Valley	  being	  but	  

one	  example.	   	  The	  proposed	  regulation	  should	  strike	  the	  reference	  to	  “best	  animal	  practices”	  

and	   replace	   it	  with	   specific	   provisions	   for	   the	   keeping	  of	   animals	   and	   control	   of	  manure	  and	  

other	  animal	  waste.	  	  Given	  the	  amount	  of	  scientific	  data	  regarding	  how	  the	  keeping	  of	  animals	  

has	   caused	   the	   contamination	   of	   ground	   water	   (discussed	   below),	   it	   is	   clear	   that	   existing	  

practices,	   whether	   deemed	   “best”	   or	   not,	   are	   insufficient	   to	   protect	   public	   health	   and	   the	  

environment.	  	  Moreover,	  it	  is	  extremely	  difficult	  to	  ascertain	  whether	  an	  operation	  that	  keeps	  

animals	  is	  actually	  using	  “best	  animal	  management	  practices,”	  because	  this	  information	  is	  often	  

not	   readily	   available	   to	   the	   public	   or	   the	   agencies	   who	   are	   charged	   with	   protecting	   human	  

health	   and	   the	   environment.	   	   In	   sum,	   specific	   articulation	   of	   how	   these	   wastes	   must	   be	  
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managed	   to	   protect	   public	   drinking	   water	   for	   present	   and	   future	   generations	   must	   be	  

incorporated	  into	  the	  final	  regulation.	  	  

2.	   THE	  PROPOSED	  REVISION	  MISSTATES	  EXISTING	  NUISANCE	  LAW	  
	  

The	  proposed	  revision	  to	  subsection	  (1)	  broadly	  states:	  “agricultural	  activities	  conducted	  

on	  farmland	  consistent	  with	  good	  agricultural	  practices	  may	  be	  exempt	  from	  being	  considered	  

a	  nuisance.”	  	  WAC	  246-‐203-‐130	  (proposed).	  	  It	  appears	  that	  the	  Board	  of	  Health	  is	  attempting	  

to	   implement	   the	  state’s	  Right	   to	  Farm	  Act’s	   (RTFA)	  exception	   for	   some	  agricultural	  activities	  

and	   forest	   practices.	   	   RCW	   7.48.310.	   However,	   the	   Board	   of	   Health’s	   proposed	   regulation	  

grossly	   misinterprets	   this	   statutory	   exemption.	   	   The	   RTFA	   incorporates	   the	   “coming	   to	   the	  

nuisance”	  defense	  into	  law,	  a	  statutory	  exception	  to	  nuisance	  causes	  of	  action	  that	  arise	  from	  

certain	   agricultural	   activities	   “if	   consistent	   with	   good	   agricultural	   and	   forest	   practices	   and	  

established	   prior	   to	   surrounding	   nonagricultural	   and	   non-‐forestry	   activities	   .	   .	   .	   .”	   	   RCW	  

7.48.310(1).	   	  The	  overbroad	  language	  of	  the	  Board’s	  proposed	  regulation	  would	  automatically	  

exempt	  all	  agricultural	  activities.	  	  That	  is	  not	  the	  law.	  	  Quite	  to	  the	  contrary,	  RCW	  7.48.310(1)	  

creates	   a	   presumption	   that	   agricultural	   activities	   are	   “reasonable	   and	   shall	   not	   be	   found	   to	  

constitute	  a	  nuisance	  unless	   the	  activity	  or	  practice	  has	  a	  substantial	  adverse	  effect	  on	  public	  

health	  and	  safety.	  	  Id.	  (emphasis	  added).	  	  	  

Moreover,	  under	  the	  RTFA,	  an	  “agricultural	  activity”	  is	  defined	  as	  “a	  condition	  or	  activity	  

[that]	  occurs	  on	  a	  farm	  in	  connection	  with	  the	  commercial	  production	  of	  farm	  products.”	  RCW	  §	  

7.48.310(1).	  A	  variety	  of	  activities	  falls	  within	  this	  definition,	  including	  noise,	  odors,	  dust	  fumes,	  

operation	  of	  machinery,	  etc.	   Id.	  Within	   this	  act,	   “farm”	   refers	   to	  “the	   land,	  buildings	   .	   .	   .	   and	  

machinery	  used	  in	  the	  commercial	  production	  of	  farm	  products.”	  RCW	  §	  7.48.310(2).	  	  Notably	  

however,	   the	   storage	  of	   animal	  manure	   from	   the	   keeping	  of	   animals	   is	   not	   listed	  within	   this	  

definition.	   	  Because	  the	  CAFOs	  that	  keep	  large	  numbers	  of	  animals	  in	  this	  state	  are	  industrial,	  

not	  agricultural,	  activities,	  and	  most	  of	  which	  are	  not	  longstanding	  uses	  in	  the	  state,	  the	  Board	  
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of	  Health	  grossly	  distorts	  the	  RCW	  §	  7.48.310	  exception	  in	  the	  proposed	  language	  of	  WAC	  246-‐

203-‐103(1).	  

An	   agricultural	   activity	   is	   inconsistent	   with	   good	   agricultural	   practices	   if	   the	   activity	  

violates	  existing	  applicable	  laws	  or	  rules.	  RCW	  §	  7.48.305(2).	  	  Given	  the	  extent	  of	  ground	  water	  

contamination	   that	   has	   been	   detected	   in	   this	   state	   (discussed	   below),	   it	   is	   clear	   that	   many	  

operations	   that	   keep	   animals	   are	   not	   acting	   in	   accordance	   with	   applicable	   laws	   or	   rules.	   In	  

addition,	   because	   there	   are	   no	   laws	   or	   rules	   that	   define	   “good	   agricultural	   practices,”	   it	   is	  

improper	   for	  the	  Board	  to	  allow	  the	  agricultural	  exception	  to	  swallow	   its	  authority	  to	  protect	  

public	  health.	  

It	  is	  important	  to	  note	  that	  Washington	  courts	  have	  deemed	  agricultural	  practices	  to	  be	  

nuisances	  where	  the	  agricultural	  practice	  fell	  outside	  the	  intended	  scope	  of	  the	  RTFA	  nuisance	  

exception.	   For	   example,	   in	   City	   of	   Benton	   City	   v.	   Adrian,	   the	   tail	   water	   leftover	   from	   the	  

defendant’s	   orchard	   rill	   irrigation	   practices	   damaged	   both	   city	   and	   private	   property.	   50	  Wn.	  

App.	  330,	  332–33,	  748	  P.2d	  679,	  681	  (1988).	  The	  defendant’s	  tail	  water	  runoff	  exposed	  the	  City	  

sanitary	  water	   lines,	   fouled	  a	  well	   at	   a	  private	   residence,	  washed	   silt	   and	   sand	   into	  a	  district	  

canal,	  and	  forced	  the	  city	  to	  build	  a	  dike	  and	  to	  take	  other	  anti-‐erosion	  measures,	  such	  as	  hiring	  

a	   backhoe	   to	   dredge	   the	   canal	   and	   to	   remove	   the	   silt	   and	   sand	   at	   substantial	   cost.	   Id.	   The	  

Benton	  City	  court	  characterized	  the	  harm	  caused	  by	  the	  runoff	  from	  the	  orchard’s	  rill	  irrigation	  

practices	  as	  “a	  case	  of	  damage	  due	  to	  flooding	  involving	  a	  nuisance”	  and	  an	  “off-‐site	  trespass.”	  

Id.	  at	  334,	  341-‐42.	  	  

The	  court	  held	  that	  the	  RTFA	  did	  not	  shield	  the	  orchard	  from	  liability	  because	  even	  if	  the	  

orchard’s	   rill	   irrigation	   practices	  were	   presumed	   reasonable,	   flooding	   adjoining	   property	  was	  

not	   what	   was	   intended	   by	   the	   nuisance	   exception.	   Id.	   at	   334.	   The	   court	   found	   that	   the	  

legislative	   history	   of	   the	   RTFA	   showed	   that	   the	   statute	  was	   intended	   to	   exempt	   farms	   from	  

liability	   for	   sounds,	   smells,	   dust,	   etc.,	   which	  might	   interfere	   with	   the	   use	   and	   enjoyment	   of	  

property—not	  the	  type	  of	  damage	  resulting	  from	  “interference	  with	  possession	  of	  property	  by	  
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actual	   destruction	   through	   escaping	  water.”	   Id.	   Consequently,	   the	   City	   was	   not	   barred	   from	  

injunctive	  relief.	  Id.	  	  	  

Similarly	  here,	  the	  keeping	  of	  animals	  in	  a	  manner	  that	  poses	  a	  threat	  to	  public	  drinking	  

water	  sources	  is	  not	  subject	  to	  the	  agricultural	  exemption	  under	  the	  RTFA.	  	  First,	  CAFOs	  are	  not	  

agricultural	   operations.	   	   Rather,	   they	   are	   industrial	   operations,	   to	   which	   the	   nuisance	  

exemptions	  established	  by	  the	  RTFA	  do	  not	  apply.	  	  Second,	  the	  type	  of	  potential	  harm	  caused	  

by	  the	  keeping	  of	  animals	  can	  interfere	  not	  only	  with	  the	  use	  and	  enjoyment	  of	  one’s	  property,	  

but	  also	  with	  the	  possession	  of	  property	  (or	  drinking	  water	  source)	  through	  destruction—a	  type	  

of	  harm	  or	  damage	  that	  the	  RTFA	  was	  not	  intended	  to	  permit.	  	  Finally,	  the	  kind	  of	  nuisance	  that	  

falls	   within	   the	   Board	   of	   Health’s	   authority	   to	   regulate	   can	   only	   be	   activities	   that	   adversely	  

affect	  human	  health	  and	  the	  environment.	  RCW	  §	  43.20.050(2)(c).	  

H. EXISTING	  SCIENTIFIC	  DATA	  CONFIRMS	  CONTAMINATION	  OF	  GROUND	  WATER	  DUE	  
TO	  THE	  KEEPING	  OF	  ANIMALS.	  	  
	  

The	  current	  state	  of	  ground	  water	  contamination	  by	  agricultural	  sources,	   including	  the	  

keeping	  of	  animals,	   in	  Washington	   is	  well	  documented.	   	   In	  a	  2001-‐02	  study	  conducted	   in	   the	  

Lower	  Yakima	  Valley,	  “21%	  of	  the	  wells	  sampled	  in	  Region	  2	  exceeded	  [the	  U.S.	  EPA’s	  MCL	  for	  

nitrate	   +	   nitrate	   of	   10	  mg/L].	   	  Mean	   values	   for	   ammonia,	   chloride,	   and	   specific	   conductivity	  

were	   also	   significantly	   higher	   in	   Region	   2	   .	   .	   .	   .	   other	   studies	   have	   shown	   that	   overuse	   of	  

nitrogen	   fertilizers	   [including	   manure]	   is	   the	   primary	   cause	   of	   nitrate	   contamination	   of	  

groundwater	  in	  agricultural	  areas.”10	  Another	  study	  conducted	  in	  2004	  determined	  that	  “[t]he	  

locations	  of	  wells	  that	  test	  positive	  for	  total	  coliforms	  are	  in	  areas	  of	  high	  groundwater	  [nitrate]	  

                                                
10	  Quality	  of	  Ground	  Water	  in	  Private	  Wells	  in	  the	  Lower	  Yakima	  Valley,	  Valley	  Institute	  for	  
Research	  &	  Education	  (2001-‐02).	  
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concentrations.	   	  The	  source	  of	   these	  bacteria	  can	  only	  be	  animal	   feces.	   	  Consequently,	   these	  

results	  suggest	  that	  sources	  of	  contaminants	  are	  feedlots	  and/or	  dairy	  operations.”11	  	  	  

In	   2011,	   the	   EPA	   conducted	   extensive	   groundwater	   monitoring	   in	   the	   Lower	   Yakima	  

Valley	  in	  accordance	  with	  the	  Safe	  Drinking	  Water	  Act.	  	  EPA	  noted	  that	  “[n]itrate	  levels	  above	  

EPA’s	  drinking	  water	  standard	  in	  residential	  drinking	  wells	  in	  the	  Lower	  Yakima	  Valley	  are	  well	  

documented.”12	  The	  EPA	  went	  on	  to	  identify	  the	  likely	  source	  of	  the	  extensive	  contamination:	  

Given	   the	   historic	   and	   current	   volumes	   of	   wastes	   generated	   and	   stored	   by	  
dairies,	   and	   the	   application	   of	   nitrogen-‐rich	   fertilizers	   including	   dairy	   waste	   in	  
the	  Lower	  Yakima	  Valley,	  it	  is	  expected	  that	  dairies	  are	  a	  likely	  source	  of	  of	  high	  
nitrate	   levels	   in	   downgradient	   drinking	   water	   wells.	   The	   [data]	   provide	   strong	  
evidence	   that	   the	   dairies	   evaluated	   in	   this	   study	   are	   likely	   sources	   of	   the	   high	  
nitrate	  levels	  in	  the	  drinking	  water	  wells	  downgradient	  of	  the	  dairies.	  	  Additional	  
information	   that	   supports	   this	   conclusion	   includes:	   there	   are	   few	   potential	  
sources	  of	  nitrogen	  located	  upgradient	  of	  the	  dairies;	  the	  dairy	  lagoons	  are	  likely	  
leaking	   large	   quantities	   of	   nitrogen-‐rich	   liquid	   into	   the	   subsurface;	   and	  
Washington	  State	  Department	  of	  Agriculture	  inspectors	  have	  reported	  elevated	  
levels	  of	  nitrogen	  in	  application	  fields	  of	  the	  dairies	  in	  the	  study.	  
	  

Id.	  (emphasis	  added).	   	  The	  EPA	  has	  identified	  the	  keeping	  of	  animals	  as	  the	  primary	  source	  of	  

nitrogen	  contamination	  in	  the	  Lower	  Yakima	  Valley.	  

                                                
11	  Sunnyside	  Groundwater	  Study	  Final	  Report	  (Heritage	  College,	  2003).	  

12	  Relation	  Between	  Nitrate	  in	  Water	  Wells	  and	  Potential	  Sources	  in	  the	  Lower	  Yakima	  Valley,	  
Washington	  (EPA-‐910-‐R-‐12-‐003).	  
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Turning	   to	   northwestern	   Whatcom	   County,	   Ecology	   has	   documented	   ground	   water	  

contamination	   in	   the	   Sumas-‐Blaine	   Aquifer	   in	   northwestern	  Whatcom	   County	   in	   the	   Sumas-‐

Blaine	   Aquifer	   Nitrate	   Contamination	   Summary.13	   	   That	   study	   documents	  widespread	   nitrate	  

contamination	  in	  ground	  water	  of	  the	  Sumas-‐Blaine	  aquifer	  for	  over	  forty	  years.	   Id.	  at	  7.	   	  The	  

study	   pointed	   out	   that	   Washington	   State,	   and	   the	   Sumas-‐Blaine	   aquifer	   in	   particular,	   is	  

                                                
13	  See	  Barbara	  Carey,	  Washington	  State	  Department	  of	  Ecology,	  Sumas-‐Blaine	  Aquifer	  Nitrate	  
Contamination	  Summary	  (2012),	  available	  at	  
https://fortress.wa.gov/ecy/publications/publications/1203026.pdf.	  
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especially	  susceptible	  to	  ground	  water	  contamination	  by	  the	  keeping	  of	  animals	  due	  to	  several	  

factors.	  Id.	  

	  	  	  	  	  	  	  	  	   Shallow	  water	  tables	  result	  in	  greater	  contamination	  levels	  because	  compounds	  do	  not	  

need	  to	  travel	  through	  the	  soil	  as	  far	  to	  reach	  the	  water	  table.	  This	  is	  especially	  true	  for	  water	  

tables	   that	   can	   reach	   the	   bottom	   of	   manure	   lagoons	   during	   the	   seasonal	   high	   level	   of	   the	  

groundwater	   table,	   resulting	   in	   direct	   leakage	   of	   nitrates	   from	   lagoon	   to	   the	   groundwater.14	  

Across	   most	   of	   the	   Sumas-‐Blaine	   aquifer,	   the	   depth	   to	   ground	   water	   is	   less	   than	   ten	   feet,	  

making	  it	  highly	  susceptible	  to	  contamination	  from	  agricultural	  activities.	  Carey,	  supra	  note	  12.	  	  	  

	  	  	  	  	  	  	  	  	   In	   addition	   to	   a	   shallow	   water	   table,	   the	   seasonal	   high	   rainfall	   of	   the	   region	   further	  

exacerbates	   the	   rate	   at	   which	   nitrates	   contaminate	   the	   groundwater.15	   	   When	   manure	   is	  

applied	   to	   fields	   the	   nitrates	   need	   to	   be	   utilized	   by	   the	   crops	   or	   the	   nitrates	   will	   easily	   be	  

washed	   away	   by	   rain	   into	   waterways	   or	   into	   the	   soil	   through	   over-‐application	   eventually	  

reaching	  the	  water	  table.16	  Washington	  has	  a	  high	  level	  of	  precipitation	  during	  the	  non-‐growing	  

season,	  carrying	  nitrates	  left	  over	  in	  the	  soil	  to	  the	  water	  table.	  Id.	  at	  30.	  

Nitrate	  contamination	  is	  so	  severe	  in	  the	  Sumas-‐Blaine	  aquifer	  that	  several	  public	  supply	  

wells	  near	   the	  City	  of	  Lynden	  were	  shut-‐down,	   leaving	  1,200	  people	  without	  a	  potable	  water	  

supply.	   Id.	  at	  9.	   In	  2008,	  a	  study	  reported	  that	  sampled	  wells	  displayed	  an	  increasing	  trend	  in	  

groundwater	   nitrate	   levels,	  while	   another	   study	   reported	   that	   seventy-‐one	  percent	   of	   thirty-‐

                                                
14	  Melanie	  Kimsey,	  Wash.	  State	  Dep’t	  of	  Ecology,	  Constr.	  of	  Dairy	  Lagoons	  Below	  the	  Seasonal	  
High	  Ground	  Water	  Table,	  4	  (2002).	  
15	  J.M.	  Ham	  et	  al.,	  Kansas	  State	  University,	  Animal	  Waste	  Lagoon	  Water	  Quality	  Study,	  2.4	  
(1999),	  available	  at	  http://www.ksre.ksu.edu/bookstore/pubs/LAGOON.pdf.	  

16	  .	  	  Barbara	  M.	  Carey,	  Wash.	  State	  Dep’t	  of	  Ecology,	  Effects	  of	  Land	  Application	  of	  Manure	  on	  at	  
Two	  Dairies	  over	  the	  Sumas-‐Blaine	  Surficial	  Aquifer,	  viii	  (2002).	  
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five	   private	   wells	   sampled	   were	   over	   the	   drinking	   water	   MCL.17	   Whatcom	   County	   has	   over	  

40,000	  cows,	  a	  shallow	  water	  table,	  and	  heavy	  rainfall	  during	  the	  non-‐growing	  season,	  resulting	  

in	   some	  of	   the	  highest	  nitrate	   ground	  water	   levels	   in	   the	   state.	  See	  generally	  Barbara	  Carey,	  

Washington	  State.18	  

Washington’s	   Sumas-‐Blaine	   aquifer	   illustrates	   the	   dangers	   of	   nitrate	   leaching	   into	  

ground	  water.	   	  Above	  the	  Sumas-‐Blaine	  aquifer,	  soil	  nitrate	  concentrations	  at	  one	  site	  ranged	  

up	  to	  240	  percent	  higher	  than	  the	  “very	  high”	  criterion	  suggested	  by	  one	  study.	  Carey,	  supra,	  at	  

69.	  The	  condition	  of	  the	  Sumas-‐Blaine	  aquifer	  exemplifies	  the	  overall	  effect	  of	  these	  elevated	  

nitrate	  concentrations	  on	  the	  quality	  of	  the	  public’s	  drinking	  water.	  	  In	  forty	  years	  of	  research,	  

the	  Department	  of	  Ecology	  found	  that	  twenty-‐nine	  percent	  of	  the	  515	  sampled	  wells	  exceeded	  

acceptable	  nitrate	  concentrations	  for	  drinking	  water	  in	  the	  Sumas-‐Blaine	  aquifer—the	  primary	  

drinking	  water	  source	  for	  between	  18,000	  and	  27,000	  people.19	  	  

The	  contamination	  of	  drinking	  water	  and	  ground	  water	  is	  sufficiently	  pervasive	  to	  have	  

reached	   the	   attention	   of	   state	   courts.	   	   The	   Eastern	   District	   of	   Washington,	   after	   hearing	  

evidence	   regarding	   contamination	  of	   ground	  water	  due	   to	   the	   keeping	  of	   animals	   at	   a	  CAFO	  

found	   that	   “excessively	   high	   levels	   of	   nitrate	   and	   phosphorus	   are	   consistent	   with	   over-‐

applications	   of	  manure”	   at	   the	  Nelson	   Faria	  Dairy	   in	   Royal	   City,	  Washington.	  CARE	   v.	  Nelson	  

Faria	  Dairy,	  Case	  No.	  CV-‐04-‐3060-‐LRS	  (Memorandum	  of	  Decision)	  (December	  30,	  2011)	  (Exhibit	  

A).	   	   The	   court	   further	   concluded	   that	   “Faria’s	   manure	   management	   practices	   are	   the	  

                                                
17	  Melanie	  Redding,	  Washington	  State	  Department	  of	  Ecology,	  Nitrate	  Trends	  in	  the	  Central	  
Sumas-‐Blaine	  Surficial	  Aquifer	  23	  (2008),	  available	  at	  
https://fortress.wa.gov/ecy/publications/publications/0803018.pdf	  at	  43.	  

18	  Department	  of	  Ecology,	  Sumas-‐Blaine	  Aquifer	  Nitrate	  Contamination	  Summary	  (2012).	  

19	  Wash.	  State	  Dep’t	  of	  Ecology,	  Report	  Summarizes	  30	  Years	  of	  Nitrate	  Studies	  in	  the	  Sumas-‐
Blaine	  Aquifer	  (2012),	  available	  at	  
https://fortress.wa.gov/ecy/publications/publications/1203026.pdf.	  
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predominant	   source	   of	   the	   nitrate	   contamination	   found	   in	   the	   monitoring	   wells	   and,	  

correspondingly,	   local	   groundwater.	   	   These	   practices	   include	   consistent	   over-‐application	   of	  

manure	  to	  fields	  located	  adjacent	  to,	  and	  nearby,	  the	  Dairy.”	  	  Id.	  

1. THE	   BOARD	   OF	   HEALTH	   HAS	   A	   STATUTORY	   OBLIGATION	   TO	   DETECT	   &	  
PREVENT	   CONTAMINATION	   OF	   GROUND	   WATER	   &	   PUBLIC	   DRINKING	  
WATER	  SOURCES	  REGARDLESS	  OF	  THE	  SOURCE	  OF	  THE	  CONTAMINATION.	  	  
	  

	  	  	  	  	  	  	  	  	   The	  drinking	  water	  standard	  for	  nitrate	  is	  ten	  mg/l-‐nitrogen	  (N)	  for	  Washington	  State.20	  

There	   is	  abundant	  evidence	   that	  nitrate	   levels	  exceeding	   the	   ten	  mg/l-‐N	  standard	  can	  pose	  a	  

public	  health	  threat.21	  	  Methemoglobinemia	  in	  infants	  (blue	  baby	  syndrome),	  increased	  risks	  for	  

pregnant	  women	  and	  individuals	  with	  digestive	  problems,	  and	  increased	  rates	  of	  adult	  cancer	  

are	  but	  a	  few	  of	  the	  health	  issues	  correlated	  to	  elevated	  nitrates	   in	  drinking	  water.22	  Because	  

ground	  water	  accounts	  for	  the	  drinking	  water	  of	  more	  than	  thirty-‐three	  percent	  of	  the	  United	  

States,	  contamination	  is	  not	  an	  issue	  of	  isolated	  concern.23	  This	  is	  especially	  true	  in	  Washington	  

                                                
20	  Melanie	  Redding,	  Washington	  State	  Department	  of	  Ecology,	  Nitrate	  Trends	  in	  the	  Central	  
Sumas-‐Blaine	  Surficial	  Aquifer	  23	  (2008),	  available	  at	  
https://fortress.wa.gov/ecy/publications/publications/0803018.pdf.	  
21 Id.;	  see	  also	  Jeff	  Feaga	  et	  al.,	  Oregon	  State	  University	  Agricultural	  Experiment	  Section,	  
Nitrates	  and	  Groundwater:	  Why	  Should	  We	  Be	  Concerned	  With	  Our	  Current	  Fertilizer	  Practices?	  
1	  (2004);	  Karen	  R.	  Burow	  et	  al.,	  Nitrate	  in	  Groundwater	  of	  the	  United	  States,	  1991-‐2003,	  44	  
Environmental	  Science	  &	  Technology	  4988,	  4988	  (2010)	  (“Contamination	  of	  ground	  water	  by	  
nitrate	  is	  of	  concern	  because	  elevated	  concentrations	  can	  affect	  human	  health.”);	  Bernard	  T.	  
Nolan	  &	  Kerie	  J.	  Hitt,	  Vulnerability	  of	  Shallow	  Groundwater	  and	  Drinking-‐Water	  Wells	  to	  Nitrate	  
in	  the	  United	  States,	  40	  Environmental	  Science	  &	  Technology	  7834,	  7834	  (2006)	  (“High	  nitrate	  
concentration	  in	  ground	  water	  is	  a	  human	  health	  concern.”).	  	  
 
22	  Redding,	  supra,	  at	  23.	  

23	  Karen R. Burow et al., Nitrate in Groundwater of the United States, 1991-2003, 44 
Environmental Science & Technology 4988, 4988 (2010) at 4988.	  
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state	   where	   there	   is	   a	   high	   level	   of	   hydrologic	   connectivity	   between	   surface	   and	   ground	  

water.24	  	  	  

	   A	  general	  survey	  of	  publically	  available	  scientific	  studies	  illustrates	  that	  instances	  of	  high	  

levels	   of	   nitrate	   can	   be	   found	   in	   several	  Washington	   counties.	   	   A	   study	   conducted	   in	   Grant,	  

Adams,	  and	  Franklin	  Counties	  found	  that	  twenty-‐three	  percent	  of	  overall	  samples	  exceeded	  the	  

ten	   mg/l-‐N	   level	   and	   an	   additional	   thirty-‐seven	   percent	   of	   the	   samples	   had	   nitrate	  

concentrations	  between	  three	  and	  ten	  milligrams	  per	   liter,	  constituting	  a	   large	  group	  of	  wells	  

with	   elevated	   concentrations	   of	   nitrate.25	   In	   Franklin	   County,	   thirty	   percent	   of	   the	   samples	  

exceeded	   the	  maximum	  contaminant	   level	   (MCL),	  while	  approximately	   twenty	  percent	  of	   the	  

samples	  in	  both	  Grant	  and	  Adams	  Counties	  exceeded	  the	  MCL.	  	  Id.	  	  	  

	  	  	  	  	  	  	  	  	   A	  conservative	  estimate	  of	  the	  number	  of	  cows	  in	  Whatcom	  County	  in	  2010	  is	  40,834.	  	  

Carey,	   supra,	   at	   19.	   	   Between	   ten	   and	   twelve	   million	   pounds	   of	   manure-‐derived	   nitrate	   is	  

applied	  to	  land	  over	  the	  Sumas-‐Blaine	  aquifer	  annually.	  	  Id.	  	  In	  1990,	  a	  study	  sampled	  twenty-‐

                                                
24 Robert	  M.	  Hirsch,	  Chief	  Hydrologist,	  from	  the	  forward	  to	  Ground	  Water	  and	  Surface	  Water:	  A	  
Single	  Resource,	  U.S.	  Geological	  Survey	  Circular	  1139	  (1998)	  (“Nearly	  all	  surface-‐water	  features	  
(streams,	  lakes,	  reservoirs,	  wetlands,	  and	  estuaries)	  interact	  with	  groundwater	  .	  .	  .	  .	  [P]ollution	  
of	  surface	  water	  can	  cause	  degradation	  of	  ground-‐water	  quality	  and,	  conversely,	  pollution	  of	  
ground	  water	  can	  degrade	  surface	  water.”);	  Vaccaro,	  J.,	  River	  Aquifer	  Exchanges	  in	  the	  Yakima	  
River	  Basin,	  Washington,	  U.S.	  Geological	  Survey	  Scientific	  Observations	  Report	  2011-‐5026	  
(2011)	  (“Most	  of	  the	  year,	  streamflow	  in	  the	  Yakima	  River	  basin	  is	  largely	  baseflow	  or	  
groundwater	  that	  has	  discharged	  to	  the	  stream	  channel;	  therefore,	  the	  quality	  and	  availability	  
of	  surface	  water	  are	  largely	  influenced	  by	  groundwater.	  	  Perennial	  streams	  are	  supported	  by	  
groundwater	  and	  constitute	  a	  groundwater-‐dependent	  ecosystem	  (GDE)	  (Hatton	  and	  Evans,	  
1998;	  Eamus	  and	  Froend,	  2006).	  	  Riparian	  habitat,	  and	  algal,	  invertebrate,	  and	  fish	  communities	  
therefore	  are,	  to	  some	  extent,	  dependent	  on	  groundwater	  discharge	  to	  perennial	  streams.”).	  
	  

25	  Sarah	  J.	  Ryker	  &	  Lonna	  M.	  Frans,	  Water-‐Resources	  Investigations	  Report	  99-‐4288,	  Summary	  
of	  Nitrate	  Concentrations	  in	  Ground	  Water	  of	  Adams,	  Franklin,	  and	  Grant	  Counties,	  
Washington,	  Fall	  1998—A	  Baseline	  for	  Future	  Trend	  Analysis,	  U.S.	  Department	  of	  the	  Interior	  1	  
(2000),	  available	  at	  http://pubs.usgs.gov/wri/1999/4288/report.pdf.	  
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seven	   wells	   of	   the	   Sumas-‐Blaine	   aquifer	   and	   reported	   that	   twenty-‐six	   percent	   of	   the	   wells	  

exceeded	  the	  nitrate	  MCL	  of	  ten	  mg/l-‐N.	  Id.	  A	  similar	  study	  in	  2012	  found	  that	  thirty-‐six	  percent	  

of	  shallow	  wells	  exceeded	  the	  MCL	  and	  the	  highest	  nitrate	  concentration	  in	  a	  domestic	  drinking	  

well	  was	  seventy-‐three	  mg/l-‐N.	  	  Carey,	  supra,	  at	  7.	  	  	  

Similarly,	   in	   the	   Lower	   Yakima	   Valley	   in	   Washington	   State,	   about	   twenty	   percent	   of	  

sixty-‐seven	  wells	  sampled	  in	  2012	  exceeded	  the	  MCL	  of	  ten	  mg/l-‐N.26	  	  Dairy	  CAFOs,	  like	  those	  

investigated	   by	   EPA	   in	   the	   Lower	   Yakima	   Valley	   study,	   are	   a	   known	   contributor	   of	   nitrate	  

contamination	   to	   ground	   water	   through	   two	   mainstream	   agricultural	   processes:	   land	  

application	  of	  manure	  and	  dairy	  lagoons.	  

a. LAND	  APPLICATION	  OF	  ANIMAL	  MANURE	  

A	   major	   source	   of	   anthropogenic	   nitrate	   contamination	   to	   ground	   water	   is	   cropland	  

over-‐application	   of	  manure	   as	   fertilizer.	   Over-‐application	   is	   due	   to	   using	  manure	   as	   fertilizer	  

above	  the	  suggested	  agronomic	  rate	  for	  uptake	  of	  manure’s	  component	  compounds	  by	  the	  soil,	  

or	  applying	  to	  frozen	  or	  saturated	  soils	  when	  uptake	  is	  impeded.	  	  Many	  studies	  document	  that	  

over-‐application	   of	  manure,	  which	   results	   in	   excessive	   nitrate	   concentrations	   in	   the	   soil,	   is	   a	  

widespread	   problem	   with	   deleterious	   impacts	   on	   surface	   and	   ground	   water	   quality.	   and	   its	  

effects	  on	  ground	  water	  quality.27	  	  

                                                
26	  U.S.	  EPA	  Region	  ten,	  Relation	  Between	  Nitrate	  in	  Water	  Wells	  and	  Potential	  Sources	  in	  the	  
Lower	  Yakima	  Valley,	  ES-‐3	  (2013).	  
27 See	  generally	  Carey,	  supra	  at	  viii;	  Denis	  Erickson	  &	  Wym	  Matthews,	  Wash.	  State	  Dep’t	  of	  
Ecology,	  Effects	  of	  Land	  Application	  of	  Dairy	  Manure	  and	  Wastewater	  on	  Groundwater	  Quality	  
(2002),	  available	  at	  https://fortress.wa.gov/ecy/publications/publications/0203002.pdf;	  
Barbara	  M.	  Carey,	  Wash.	  State	  Dep’t	  of	  Ecology,	  Effects	  of	  Land	  Application	  of	  Manure	  on	  
Groundwater	  at	  Two	  Dairies	  over	  the	  Sumas-‐Blaine	  Surficial	  Aquifer	  (2002),	  available	  at	  
https://fortress.wa.gov/ecy/publications/publications/0203002.pdf;	  Redding,	  supra;	  Jorge	  A.	  
Delgado	  et	  al.,	  Advances	  in	  Nitrogen	  Mgmt.	  for	  Water	  Quality,	  379	  (2010).	  	  
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Elevated	   nitrate	   concentrations	   in	   the	   soil	   can	   harm	   ground	   water	   quality,	   “because	  

organic	  nitrogen	   from	  manure	   that	  accumulates	   in	  soil	  gradually	  mineralizes	   to	  nitrate.	   If	  not	  

biologically	   taken	  up,	  nitrate	   from	  mineralized	  organic	  nitrogen	   is	   available	   for	   leaching”	   into	  

ground	  water.	   Carey,	   id.,	   at	   viii.	   	   Excessive	  manure	   application	   has	   been	   found	   to	   adversely	  

affect	  ground	  water	  quality	  and	  result	  in	  nitrate	  concentrations	  above	  the	  MCL,28	  and	  the	  data	  

demonstrates	   that	   the	   application	   methods	   of	   several	   CAFOs	   in	   Washington	   exceed	   the	  

suggested	   agronomic	   rate.29	   A	   California	   study	   found	   that	   cropland	   was	   the	   largest	   nitrate	  

source	  at	  ninety-‐seven	  percent	  of	  all	  nitrate	  leached	  to	  ground	  water,	  with	  manure	  application	  

being	  one	  of	  the	  nitrogen	  sources	  on	  cropland.30	  	  

In	  spite	  of	  the	  evidence	  of	  nitrate	  contamination	  of	  groundwater	  and	  drinking	  water	  due	  

to	   the	   keeping	   of	   animals	   cited	   above,	   Washington	   needs	   to	   take	   a	   hard	   look	   to	   ascertain	  

whether	  all	  CAFOs	  are	  applying	  manure	  at	  agronomic	  rates.	  	  Ecology	  has	  attempted	  to	  get	  such	  

information	  by	  requiring	  soil	  sampling	  as	  part	  of	  the	  WA	  CAFO	  General	  NPDES	  permit	  that	  was	  

                                                
28	  Erickson	  &	  Matthews,	  id.,	  at	  42;	  Carey,	  supra,	  at	  vii-‐viii	  (one	  site	  exhibited	  average	  nitrate	  
concentrations	  up	  to	  double	  the	  drinking	  water	  standard);	  Jorge	  A.	  Delgado	  et	  al.,	  Advances	  in	  
Nitrogen	  Management	  for	  Water	  Quality	  (2010);	  Carey,	  Washington	  State	  Department	  of	  
Ecology,	  Sumas-‐Blaine	  Aquifer	  Nitrate	  Contamination	  Summary	  (2012);	  Redding,	  supra,	  23;	  Jose	  
Delgado	  &	  W.C.	  Bausch,	  Potential	  use	  of	  precision	  conservation	  techniques	  to	  reduce	  nitrate	  
leaching	  in	  irrigated	  crops,	  (2005).	  

29	  Erickson	  &	  Matthews,	  supra	  at	  46;	  Carey,	  supra	  at	  vii-‐viii	  (one	  site’s	  application	  method	  was	  
double	  the	  suggested	  agronomic	  rate);	  Jorge	  A.	  Delgado	  et	  al.,	  Advances	  in	  Nitrogen	  
Management	  for	  Water	  Quality	  379	  (2010);	  Barbara	  Carey,	  Washington	  State	  Department	  of	  
Ecology,	  Sumas-‐Blaine	  Aquifer	  Nitrate	  Contamination	  Summary	  (2012).	  

30	  Thomas	  Harter	  et	  al.,	  State	  Water	  Resources	  Control	  Board,	  Addressing	  Nitrate	  in	  California’s	  
Drinking	  Water	  17	  (2012).	  	  
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issued	  in	  2006.31	  	  However,	  as	  previously	  mentioned,	  only	  approximately	  13	  of	  over	  600	  CAFOs	  

in	  the	  state	  are	  covered	  by	  the	  2006	  CAFO	  General	  Permit.	  	  Ecology’s	  efforts	  are	  a	  tiny	  fraction	  

of	   what	   is	   needed.	   	   Nor	   has	   the	   Department	   of	   Agriculture	   gathered	   this	   much-‐needed	  

information	  as	  to	  whether	  manure	  is	  being	  applied	  agronomic	  rates	  at	  all	  CAFOs	  and	  at	  other	  

facilities	  that	  keep	  animals	  in	  places	  that	  may	  jeopardize	  public	  drinking	  water	  sources.	  	  

b. MANURE	  STORAGE	  LAGOONS	  

	  	  	  	  	  	  	  	  	   Studies	   demonstrate	   that	  manure	   storage	   lagoons	   contaminate	   ground	  water	   due	   to	  

seepage	  of	  nitrates.32	   Indeed,	  any	  engineer	  will	   tell	  you	  that	  manure	   lagoons	  are	  designed	  to	  

leak.	   	   Several	   factors	   contribute	   to	   an	   increased	   rate	   of	   nitrate	   seepage,	   including	   the	  

construction	  method	  of	  the	  basin	  liner	  (if	  any)	  and	  the	  vertical	  separation	  distance	  to	  the	  water	  

table	  (if	  known).33	  	  

	  	  	  	  	  	  	  	  	   Lagoon	   basins	   to	   store	  manure	   can	   be	   constructed	   as	   earthen-‐lined	   basins,	   concrete-‐

lined	  basins,	  or	  unlined	  basins.34	  Here	   in	  Washington,	   it	   is	  believed	  that	  only	  one	  CAFO	  has	  a	  

                                                
31	  Commenters	  do	  not	  believe	  that	  soil	  sampling	  is	  the	  best	  method	  to	  obtain	  information	  on	  
agronomic	  rates.	  	  Only	  groundwater	  monitoring	  can	  give	  a	  full	  and	  accurate	  picture	  as	  to	  
whether	  nitrates	  are	  leaching	  through	  the	  soil	  and	  into	  the	  groundwater.	  	  Groundwater	  
monitoring	  must	  be	  a	  part	  of	  any	  definition	  of	  “best	  agricultural	  practices”	  in	  regards	  to	  large	  
CAFOs.	  

32	  Thomas	  Harter	  et	  al.,	  Addressing	  Nitrate	  in	  California’s	  Drinking	  Water,	  17	  (2012),	  available	  
at	  http://groundwaternitrate.ucdavis.edu/files/138956.pdf;	  see	  also	  J.M.	  Ham	  et	  al.,	  Kansas	  
State	  University,	  Animal	  Waste	  Lagoon	  Water	  Quality	  Study,	  2.4	  (1999),	  available	  at	  
http://www.ksre.ksu.edu/bookstore/pubs/LAGOON.pdf.	  

33	  See,	  e.g.,	  Minnesota	  Pollution	  Control	  Agency,	  Effects	  of	  Liquid	  Manure	  Storage	  Systems	  on	  
Ground	  Water	  Quality	  93-‐6	  (2001),	  available	  at	  http://www.pca.state.mn.us/index.php/view-‐
document.html?gid=6336.	  

34	  Robbin	  Marks,	  Cesspools	  of	  Shame:	  How	  Factory	  Farm	  Lagoons	  and	  Sprayfields	  Threaten	  
Environmental	  and	  Public	  Health,	  33	  (2001),	  available	  at	  
http://www.nrdc.org/water/pollution/cesspools/cesspools.pdf.	  
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synthetically-‐lined	  lagoon.	  	  Studies	  show	  that	  regardless	  of	  the	  materials	  used	  for	  lining	  basins,	  

if	  you	  monitor	  the	  ground	  water,	  you	  will	  find	  evidence	  of	  ground	  water	  contamination	  down-‐

gradient	   from	   manure	   storage	   areas.35	   Some	   types	   of	   liners	   are	   less	   effective	   than	   others;	  

unlined	   basins	   have	   been	   shown	   to	   impact	   ground	   water	   monitoring	   wells.36	   Researchers	  

generally	  agree	  that	   leakage	  rates	  decrease	  after	   lagoons	   first	   receive	  waste,	  but	  these	   lower	  

leakage	  rates	  still	  pose	  a	  threat	  to	  ground	  water.37	  For	  example,	  one	  study	  concluded	  that,	  even	  

after	  a	  lagoon	  undergoes	  optimum	  sealing,	  seepage	  of	  0.1	  mm/day	  is	  likely.	  Id.	  	  	  	  	  	  	   	  

In	  addition	  to	  the	  construction	  method	  of	  basin	   liners,	  the	  vertical	  separation	  distance	  

of	  the	  lagoon	  to	  the	  water	  table	  is	  a	  crucial	  factor	  in	  determining	  the	  lagoon’s	  contribution	  to	  

contaminating	   ground	   water.38	   In	   areas	   with	   a	   seasonally	   high	   ground	   water	   table	   the	  

contamination	  of	  ground	  water	  will	  occur	  more	  readily.	   Id.	   	   “A	   lagoon	  constructed	  below	  the	  

seasonal	  high	  ground	  water	  table	  is	  essentially	  a	  direct	  discharge	  to	  ground	  water.”39	  	  

One	   California	   study,	  measuring	   nitrate	   contamination	   of	   groundwater	   in	   two	   central	  

California	  watersheds,	  established	  a	  benchmark	  to	  distinguish	  between	  low	  and	  high	  intensity	  

                                                
35	  See	  Minnesota	  Pollution	  Control	  Agency,	  Effects	  of	  Liquid	  Manure	  Storage	  Systems	  on	  Ground	  
Water	  Quality,	  1	  (2001),	  available	  at	  http://www.pca.state.mn.us/index.php/view-‐
document.html?gid=6336.	  

36	  The	  impact	  of	  dairy	  farms	  on	  groundwater	  quality	  in	  Israel’s	  Coastal	  Aquifer,	  Ben-‐Gurion	  
University	  of	  the	  Negev,	  Israel,	  (2010).	  

37	  Denis	  Erickson,	  Wash.	  State	  Dep’t	  of	  Ecology,	  Edaleen	  Dairy	  Lagoon	  Ground	  Water	  Quality	  
Assessment	  1	  (1991),	  available	  at	  
https://fortress.wa.gov/ecy/publications/publications/91e11.pdf.	  

38	  Jay	  M.	  Ham,	  Seepage	  Rates	  and	  Nitrogen	  Losses	  from	  Animal	  Waste	  Lagoons:	  Potential	  
Impacts	  on	  Groundwater	  Quality,	  1	  (2000).	  

39	  Melanie	  Kimsey,	  Washington	  State	  Dep’t	  of	  Ecology,	  Construction	  of	  Dairy	  Lagoons	  Below	  the	  
Seasonal	  High	  Ground	  Water	  Table,	  4	  (2002).	  
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nitrate	   leaching	   of	   thirty-‐five	   kg	   N/ha/yr.40	   “Total	   nitrate	   loading	   to	   groundwater	   above	   this	  

benchmark	   indicates	   a	   high	   potential	   for	   regional	   groundwater	   degradation.”	   Id.	   This	   study	  

found	  that,	  although	  animal	  corrals	  and	  manure	  storage	  lagoons	  combined	  accounted	  for	  only	  

0.8	  percent	  of	  total	  nitrate	  leaching	  in	  the	  study	  area,	  the	  average	  intensity	  of	  nitrate	  loading	  to	  

groundwater	  from	  these	  sources	  was	  183	  Kg	  N/ha/yr.	   Id.	  at	  18.	   	  Cumulatively,	  not	  accounting	  

for	  high	  water	  tables,	  the	  rates	  of	  seepage	  can	  exceed	  250,000	  lbs	  of	  nitrate	  losses	  to	  ground	  

water	  from	  one	  CAFO	  lagoon	  over	  the	  course	  of	  a	  twenty-‐year	  operation.	  Ham	  et	  al.,	  supra,	  2.4.	  

I.	   A	  STRONG	  WAC	  246-‐203-‐130	  IS	  NEEDED	  TO	  PROTECT	  SURFACE	  WATERS,	  SUCH	  
AS	  PUGET	  SOUND.	  

	  
The	  extent	  of	  surface	  water	  discharges	  from	  individuals	  and	  entities	  that	  keep	  animals	  in	  

a	  manner	  that	  does	  not	  protect	  the	  environment	  is	  well	  documented.	  	  One	  only	  need	  to	  view	  

public	  records	  at	  Ecology	  or	  the	  case	  law	  to	  see	  the	  scope	  of	  the	  problem	  in	  regards	  to	  surface	  

water	  discharges.41	  	  The	  discharges	  to	  surface	  water	  are	  also	  reflected	  in	  the	  extent	  of	  surface	  

water	  contamination	  due	  to	  nutrient	  pollution.	  	  In	  November	  2012,	  the	  Washington	  State	  Panel	  

on	   Ocean	   Acidification	   issued	   its	   Summary	   Report,	   Ocean	   Acidification	   From	   Knowledge	   to	  

Action.	   	   Appendix	   8,	   Washington	   State’s	   Legal	   and	   Policy	   Options	   for	   Combating	   Ocean	  

Acidification	  in	  State	  Waters,	  and	  identified	  the	  nutrient	  pollution	  discharged	  from	  operations	  

that	  keep	  animals	  as	  a	  major	  land-‐based	  contributing	  factor	  to	  ocean	  acidification:	  

It	   is	   likely	   that	  some	  coastal	  pollutants,	  such	  as	  nutrient	  runoff,	  exacerbate	  the	  
effects	  of	  atmospheric-‐CO2-‐driven	  acidification	  in	  nearshore	  waters,	  magnifying	  
impacts	   on	   shellfish	   and	   other	   marine	   organisms.	   	   Because	   these	   pollutants	  

                                                
40	  Thomas	  Harter	  et	  al.,	  State	  Water	  Resources	  Control	  Board,	  Addressing	  Nitrate	  in	  California’s	  
Drinking	  Water	  17	  (2012)	  at	  16-‐17.	  
	  
41	  See,	  e.g.,	  “AFO/CAFO	  Discharge	  Information:	  2008-‐2010,”	  obtained	  from	  WA	  Department	  of	  
Ecology	  CAFO	  files	  in	  response	  to	  public	  records	  request	  (listing	  examples	  of	  discharges	  from	  
CAFOs	  by	  Regional	  Office)	  (Exhibit	  D);	  CARE	  v.	  Bosma	  Dairy	  (9th	  Cir.	  2002).	  
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originate	   within	   Washington,	   the	   State	   generally	   has	   the	   authority	   to	   curtail	  
them,	  offering	  a	  means	  of	  partially	  alleviating	  the	  effects	  of	  acidification	  in	  State	  
waters.	  
	  

Appendix	  8	  p.	  5.	  	  The	  report	  specified:	  

The	   sources	   of	   nutrient	   runoff	   include	   wastewater	   treatment,	   septic	   systems,	  
residential	   fertilizer,	   stormwater,	   dairy	   operations,	   crop	   agriculture,	   livestock,	  
and	  increased	  terrestrial	  erosion.	  
	  

Appendix	  8	  p.	  9	  (emphasis	  added).	  	  The	  report	  specifically	  identified	  the	  keeping	  of	  animals,	  and	  

the	  manure	  that	  they	  produce	  as	  significant	  a	  significant	  contributing	  factor	  to	  the	  state’s	  ocean	  

acidification	  crisis:	  

Dairy	   operations	   and	   other	   sites	   of	   high	  manure	   concentrations	   are	   important	  
sources	  of	  nutrient	  inputs	  into	  Puget	  Sound	  and	  other	  Washington	  State	  waters.	  	  
There	  are	  approximately	  517	  dairy	  farms	  in	  the	  State,	  producing	  many	  thousand	  
tons	   of	   manure	   annually.	   This	   manure	   is	   high	   in	   nitrogen	   and	   phosphate	  
compounds,	  and	  can	  contribute	  to	  eutrophication	  if	  these	  nutrients	  are	  released	  
into	  regional	  watersheds	  and	  into	  the	  coastal	  ocean	  to	  which	  those	  watersheds	  
drain.	   	   This	   eutrophication,	   in	   turn,	   can	   cause	   algal	   blooms	   and	   contribute	   to	  
coastal	  ocean	  acidification	  as	  described	  above.	  
	  

Appendix	   8	   p.	   23.	   	   Because	  of	   the	   challenges	   associated	  with	   drawing	  down	  greenhouse	   gas	  

(“GHG”)	  emissions	  in	  the	  timeframe	  needed	  to	  address	  the	  rapid	  pace	  ocean	  acidification,	  it	  is	  

imperative	   that	   we	   utilize	   all	   existing	   legal	   authority	   to	   address	   the	   land-‐based	   contributing	  

factors.	  	  These	  land-‐based	  activities,	  such	  as	  the	  discharge	  or	  runoff	  of	  manure	  from	  industrial	  

animal	  operations	  and	  publicly	  owned	  treatment	  works	  (“POTWs”)	  are	  clearly	  within	  the	  scope	  

of	  existing	  state	  regulatory	  control.	  	  The	  Board’s	  mandate	  “to	  protect	  public	  health	  .	  .	  .	  [by	  the]	  

prevention,	  control,	  and	  abatement	  of	  health	  hazards	  and	  nuisances	  related	  to	  the	  disposal	  of	  

human	  and	  animal	  excreta	  and	  animal	  remains”	   is	  one	  regulatory	  control	  that	  can	  be	  used	  to	  

prevent	  land-‐based	  contributions	  to	  ocean	  acidification.	  RCW	  §	  43.20.050(2)(c)	  (2013).	  Because	  

of	  the	  urgency	  associated	  with	  ocean	  acidification,	  now	  is	  not	  the	  time	  for	  the	  Board	  of	  Health	  
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to	  weaken	  its	  existing	  regulatory	  authority	  as	  would	  occur	  if	  the	  proposed	  changes	  to	  WAC	  246-‐

203-‐130	   were	   to	   become	   final.	   	   Rather,	   now	   is	   the	   time	   to	   step	   up	   enforcement	   and	   take	  

meaningful	  steps	  to	  protect	  present	  and	  future	  generations	  from	  the	  unprecedented	  harms	  to	  

this	  State	  from	  ocean	  acidification.	  

	   	   1.	   SHELLFISH	  BED	  CLOSURES	  

The	   closure	   of	   numerous	   shellfish	   beds	   in	   the	   Puget	   Sound	   region	   have	   been	  directly	  

linked	  to	  nutrient	  pollution	  caused	  by	  the	  keeping	  of	  animals,	  especially	  dairy	  cows.42	  	  This	  is	  a	  

serious	   public	   health	   threat	   that	   is	   well-‐familiar	   to	   the	   Department	   of	   Health.	   	   The	   shellfish	  

industry	   should	   not	   suffer	   do	   to	   the	   lack	   of	   enforcement	   of	   regulations	   such	   as	   the	   existing	  

WAC	  246-‐203-‐130,	  which	  are	  designed	   to	  protect	   the	  public	  health	   from	  having	   to	  deal	  with	  

shellfish	  closures	  in	  the	  first	  place.	  	  According	  to	  the	  Ecology,	  the	  sources	  of	  bacteria	  pollution	  

to	   Samish	   Bay	   “include	   surface	   flow	   from	   areas	   where	   livestock	   or	   manure	   application	   is	  

occurring	  during	   storm	  events,	  malfunctioning	  on-‐site	   septic	   systems,	  waterfowl	   and	  wildlife,	  

stormwater	  runoff,	  pets,	  non-‐commercial	  farm	  animals,	  and	  recreational	  users.”43	  	  In	  2011,	  the	  

Department	  of	  Health	  downgraded	  4,037	  acres	  of	   intertidal	   shellfish	  growing	  areas	   in	  Samish	  

Bay	   to	   “conditionally	   approved”	   for	   commercial	   shellfish	   harvest.44	   	   In	   2012,	   Samish	   Bay	  

commercial	   shellfish	  beds	  were	  closed	   to	  harvest	   for	  a	   total	  of	  81	  days.	  As	  of	  December	  5th,	  

                                                
42	  The	  average	  dairy	  cow	  produces	  14.3	  gallons	  of	  wet	  raw	  manure	  per	  day.	  	  See	  CAFO	  
Amended	  Fact	  Sheet,	  June	  21,	  2006.	  	  
	  
43	  Samish	  Bay	  Watershed	  Fecal	  Coliform	  Bacteria	  Total	  Maximum	  Daily	  Load	  Volume	  1:	  Water	  
Quality	  Findings.	  Publication	  08-‐03-‐029,	  November	  2008.	  
	  
44	  201	  Annual	  Report:	  Commercial	  and	  Recreational	  Shellfish	  Areas	  in	  Washington	  State,	  
Washington	  State	  Department	  of	  Health,	  Office	  of	  Shellfish	  and	  Water	  Protection,	  September	  
2012).	  
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Samish	  Bay	  commercial	  shellfish	  beds	  have	  been	  closed	  for	  a	  total	  of	  59	  days	  so	  far	  in	  2013.45	  	  

“[F]ecal	   coliform	   pollution	   has	   resulted	   in	   closures	   for	   recreational	   shellfish	   harvest	   and	  

swimming	   at	   Bay	   View	   State	   Park	   [in	   Skagit	   County]	   over	   the	   years.	   	   The	   park’s	   beach	   is	  

permanently	  closed	  to	  shellfish	  harvest	  until	  pollution	  sources	  are	  identified,	  correct	  and	  water	  

quality	  improves	  significantly	  .	  .	  .	  .”46	  

	   In	   2007	   Food	   and	   Water	   Watch	   estimated	   that	   Skagit	   County	   had	   7,589	   dairy	   cows	  

capable	  of	  producing	  39.6	  million	  gallons	  of	  manure	  per	  year,	  excluding	  other	  heifers	  and	  other	  

types	  of	  livestock.47	  The	  study	  found	  that	  this	  manure	  ends	  up	  in	  the	  ground	  and	  surface	  waters	  

of	   this	   region,	   as	   reflected	   by	   the	   “spike	   in	   fecal	   coliform	   found	   in	   the	   Samish	  watershed	   in	  

2008.”48	   	   In	   sum,	   the	   data	   that	   has	   been	   collected,	   and	   the	   resulting	   shellfish	   bed	   closures,	  

demonstrates	   that	  now	   is	  not	   the	   time	   for	   the	  Board	  of	  Health	   to	  weaken	   its	  only	   regulation	  

that	  protects	  public	  health	  from	  the	  pollution	  caused	  by	  the	  keeping	  of	  animals. 

	   	   2.	   SALMON	  HABITAT	  

	   In	   addition	   to	   the	   obvious	   link	   between	   surface	   water	   pollution	   and	   degradation	   of	  

salmon	   habitat,	   there	   is	   also	   a	   tremendous	   amount	   of	   scientific	   data	   confirming	   that	   the	  

protection	   of	   the	   state’s	   ground	   water	   resources	   is	   critical	   to	   restore	   and	   protect	   salmon.	  

“Agricultural	  non-‐point	  source	  water	  pollutants	  such	  as	  sediment,	  pesticides	  and	  nutrients	  have	  

been	   identified	   as	   contributing	   to	   the	   environmental	   distress	   of	   salmon	   runs	   in	   the	   Pacific	  

                                                
45	  Washington	  State	  Department	  of	  Health,	  Office	  of	  Shellfish	  and	  Water	  Protection,	  Personal	  
Communication	  with	  Scott	  Berbells	  360-‐236-‐3324).	  

46	  See	  infra	  note	  46.	  
47	  Factory	  Farm	  Map,	  a	  project	  of	  Food	  &	  Water	  Watch,	  available	  at	  
http://www.factoryfarmmap.org/	  (last	  visited	  December	  6,	  2013).	  

48	  “Mixed	  Results	  for	  Skagit	  Water	  Quality,”	  Skagit	  Valley	  Herald	  (Nov.	  23,	  2013),	  available	  at	  
http://www.goskagit.com/all_access/mixed-‐results-‐for-‐skagit-‐water-‐quality/article_d011e6bf-‐
223a-‐5c7a-‐a341-‐b496d8a258ee.html	  (last	  visited	  Dec.	  6,	  2013).	  



 
 

                                                                                                                             35 

Northwest.”49 Therefore,	   the	   Board’s	   regulatory	   decisions,	   or	   lack	   thereof,	   regarding	   the	  

keeping	  of	  animals	  has	  a	  strong	  potential	   to	  affect	  habitat	   for	  one	  of	  our	  state’s	  most	  critical	  

natural	  resources:	  salmon.	  	  This	  is	  due	  to	  the	  hydrological	  connection	  between	  the	  surface	  and	  

ground	  waters	  in	  this	  state.	  	  For	  example:	  

These	   circumstances	  make	   groundwater	   a	   crucial	   component	   of	   river	   habitats.	  
Groundwater	  can	   influence	  the	  distribution,	   reproductive	  success,	  biomass	  and	  
productivity,	  behaviour	  and	  movements	  of	  fishes,	  and	  is	  especially	  important	  in	  
winter	  and	  summer.	  Winter	  flows	  are	  minimal	  and	  are	  affected	  by	  ice.	  In	  winter,	  
the	  importance	  of	  groundwater	  increases	  northwards.	  

*	  *	  *	  

Almost	   all	   of	   the	   water	   flowing	   in	   rivers	   and	   streams	   is	   derived	   from	  
groundwater,	  very	  little	  is	  direct	  fallout	  or	  overland	  run-‐off.	  For	  this	  reason,	  the	  
quantity	  and	  quality	  of	  water	  is	  determined	  by	  the	  sources	  and	  characteristics	  of	  
groundwater,	   exchanges	   between	   river	   water	   and	   groundwater	   along	   the	  
stream,	  and	  water	  conditioning	  in	  the	  exchange	  zones	  of	  the	  stream	  bed	  and	  at	  
the	  stream	  surface.50	  

The	  protection	  of	  salmon	  from	  nutrient	  pollution	  squarely	  falls	  within	  the	  authority	  of	  the	  Board	  

of	  Health	  because	  it	  is	  a	  public	  health	  issue.	  

                                                
49	  Whittaker,	  G.	  	  2005.	  	  Application	  of	  SWAT	  in	  the	  evaluation	  of	  salmon	  habitat	  remediation	  
policy.	  	  Hydrological	  Processes,	  19,	  839-‐848.	  

50	  Power,	  G.,	  Brown,	  R.S.,	  and	  Imhof,	  J.G.	  	  1999.	  	  Groundwater	  and	  Fish	  insights	  from	  northern	  
North	  America.	  	  Hydrological	  Processes,	  13,	  401-‐422	  (In	  particular,	  nutrients	  and	  sediment	  from	  
agricultural	  activities	  are	  seen	  as	  damaging	  to	  salmon	  and	  salmon	  habitat	  (Pacific	  Fisheries	  
Management	  Council,	  1999).	  Nitrogen	  fertilizer	  entering	  streams	  is	  considered	  to	  present	  a	  
hazard	  to	  salmon.	  In	  particular,	  nutrient	  loading	  is	  thought	  to	  be	  responsible	  for	  ‘increased	  
primary	  and	  secondary	  production,	  possible	  oxygen	  depletion	  during	  extreme	  algal	  blooms,	  
lower	  survival	  and	  productivity,	  increased	  eutrophication	  rate	  of	  standing	  waters,	  certain	  
nutrients	  (e.g.,	  non-‐ionized	  ammonia,	  some	  metals)	  possibly	  toxic	  to	  eggs	  and	  juveniles	  at	  high	  
concentrations’	  (Pacific	  Fisheries	  Management	  Council,	  1999)”).	  
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Large	  quantities	  of	  finfish	  and	  shellfish	  are	  caught	  each	  year,	  both	  recreationally	  
and	  commercially,	  and	  many	  residents	  eat	  seafood	  harvested	  from	  our	  waters.	  	  
In	   addition,	   tribal	   populations	   enjoy	   treaty	   fishing	   rights,	   and	   harvesting	   and	  
eating	  seafood	  plays	  a	  significant	  role	  in	  their	  cultures.	  	  Finfish	  and	  shellfish	  are	  
important	  parts	  of	  a	  healthy	  diet.51	  

The	   present	   and	   future	   generations	   of	   this	   state	   should	   not	   only	   be	   able	   to	   eat	   salmon	   and	  

shellfish	  from	  Washington	  waters,	  but	  they	  should	  be	  able	  to	  do	  so	  without	  concern	  that	  the	  

fish	  consumed	  is	  contaminated	  with	  pollutants	  caused	  by	  the	  keeping	  of	  animals.	  

3. KILLER	  WHALES	  

One	  of	  the	  most	  urgent	  ecological	  crises	  that	  Puget	  Sound	  faces	  today	  is	  the	  health	  of	  its	  

Endangered	  Southern	  Resident	  killer	  whales.	   	  These	  three	  pods,	  J-‐Pod,	  K-‐Pod	  and	  L-‐Pod,	  were	  

decimated	  by	  the	  accumulation	  of	  marine	  toxins	  and	  the	  depletion	  of	  prey	  resources	  primarily	  

caused	   by	   the	   degradation	   of	   salmon	   spawning	   and	   nearshore	   habitats,	   the	   nurseries	   of	   the	  

Salish	  Sea.	  

	   As	   discussed	   above,	   insufficiently	   regulated	   agricultural	   practices	   are	   degrading	  water	  

quality	  throughout	  the	  state.	  Even	  small	  changes	  in	  stream	  temperature	  and	  water	  quality	  can	  

impact	   salmon	   populations.	   	   Poor	   stream	   quality	   can	   also	   impact	   marine	   water	   quality	   by	  

introducing	   nutrients	   that	   can	   result	   in	   algal	   blooms,	   chemical	   and	   pathogen	   pollution,	   and	  

lowering	   oxygen	   levels	   in	   areas	  where	   these	   streams	   empty	   into	   the	   habitat	   of	   our	   resident	  

killer	  whales.	   	   Since	  a	  healthy	  killer	  whale	  population	  depends	  upon	  strong	  salmon	   runs,	   it	   is	  

imperative	  that	  the	  Board	  of	  Health	  retains	  and	  implements	  its	  existing	  authority	  to	  ensure	  that	  

animals	  are	  not	  kept	  in	  a	  manner	  that	  further	  degrades	  the	  remaining	  salmon	  habitat	  that	  feeds	  

the	  Salish	  Sea.	  

	  

                                                
51	  Washington	  Department	  of	  Ecology,	  Fish	  Consumption	  Rates,	  Technical	  Support	  Document:	  A	  
Review	  of	  Data	  and	  Information	  about	  Fish	  Consumption	  in	  Washington	  (January	  2013).	  
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II. CONCLUSION	  

The	  Commenters	  appreciate	  the	  opportunity	  to	  comment	  on	  the	  proposed	  rulemaking	  

regarding	   the	   Keeping	   of	   Animals.	   	   We	   strongly	   urge	   DOH	   to	   reject	   the	   Conservation	  

Commission’s	   and/or	   the	  Board	   Staff’s	   proposal	   to	   gut	  DOH’s	   authority	   to	  protect	   the	  public	  

from	  harm	  due	   to	   the	   significant	  pollution	   caused	  by	   the	  Keeping	  of	  Animals.	   	   Please	  do	  not	  

hesitate	  to	  contact	  the	  undersigned	  if	  you	  have	  any	  questions	  about	  these	  comments,	  or	  if	  you	  

would	  like	  to	  discuss	  any	  of	  the	  issues	  raised	  herein	  further.	  	  	  

	  

	  

	  

Sincerely,	  

	  

	  
	  
	  
Andrea	  K.	  Rodgers	  Harris	   	   	   	   	  
Of	  Counsel	   	   	   	   	   	   	  
Western	  Environmental	  Law	  Center	  
Charles	  M.	  Tebbutt	  
Law	  Offices	  of	  Charles	  M.	  Tebbutt	  
	  
On	  Behalf	  Of:	  Puget	  Soundkeeper	  Alliance,	  Center	  for	  Environmental	  Law	  &	  Policy,	  Community	  
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Via Electronic Mail 
 
June 5, 2014 
 
Kelly Susewind 
Special Assistant to the Director 
Washington Department of Ecology 
300 Desmond Drive 
Lacey, WA 98503-1274 
T: (360) 407-6829 
E-mail: KSUS461@ecy.wa.gov 
 
Re: Groundwater Monitoring in WA CAFO General Permit 
 
Dear Kelly, 
 
 We are writing to formally ask that Ecology include groundwater monitoring as a 
mandatory condition in the new Washington CAFO General NPDES/State Discharge Permit that 
your agency is currently developing.  As you know, groundwater monitoring is the only way to 
obtain information necessary to protect groundwater resources in accordance with state law.  
Therefore, it is imperative that groundwater monitoring be a mandatory condition in the WA 
CAFO General Permit.  After we discovered that a version of the draft permit had been leaked to 
the Washington State Dairy Federation but had been withheld from us as well as other members 
of the public and tribal governments, we submitted another public records request and were 
provided a copy of a draft permit dated January 2014.  As you can imagine, it is appalling to see 
that groundwater monitoring is not a part of the latest iteration of the draft permit.  To use the 
words of Ecology Regional Director Tom Tebb, the most recent draft again “kicks the can down 
the road” on this issue, which allows medium and large CAFOs to degrade the precious 
groundwater resources in this state.1  I hope you agree that such continuing abdication of 
responsibility on the part of Ecology is unacceptable. 
 

                                                
1 In an April 24, 2009 email to Ecology and Agriculture staff, including yourself, Mr. Tebb said: 
“Furthermore, I don’t really have a good sense or understanding on where we are headed (as a 
state and agency) with the lower Valley Groundwater nitrate problem other than to kick the can 
down the road more.  This one is tough for me because it seems like 4 years ago all over . . .  
when we acknowledged we had a problem but due to priorities chose not to do anything.” 
(Attachment 1). 



 
 

                                                                                                                             

The law is clear that Ecology has the obligation “to maintain the highest quality of the 
state’s groundwater’s and protect existing and future beneficial uses of the groundwater through 
the reduction or elimination of the discharge of contaminants to the state’s groundwaters.”  WAC 
173-200-010(4).  Given the documented extent of groundwater contamination from CAFOs in  
the state of Washington, it is illegal, unethical and immoral for Ecology to stand idly by while 
this rampant pollution continues unabated.  Given your background in solid waste management 
and landfills, we hope that you are able to see the absurdity of having a stringent regulatory 
regime in place for the management of other solid wastes, see, e.g., WAC 173-304-490 
(groundwater monitoring requirements for solid waste handling), while animal waste can simply 
be placed in a hole in the ground.  Is this really the best that we can do?  Digging a hole in the 
ground can hardly be considered “all known and reasonable available technology.”  WAC 173-
200-050.  The absurdity, and illegality, of the different regulatory treatment for animal waste is 
made all the more apparent by the fact that, according to Tom Tebb, dairy manure stored in a 
lagoon is stronger and has more contaminants than human waste, which is more strictly regulated 
than animal waste.2  
 

Groundwater monitoring must be included in the Washington CAFO Permit because all 
lagoons leak. It is a simple principle of physics, known as Darcy’s Law, that describes the flow 
of a fluid through a porous medium and confirms that all lagoons leak.  Indeed, every study that 
the Washington Department of Ecology has ever conducted on CAFO lagoons illustrate the 
principle of Darcy’s Law that all lagoons leak.  As Tom Tebb, a licensed engineering geologist, 
geologist, and hydrogeologist, has confirmed: “A lagoon built on earth, if not properly 
constructed, would leak.”3 Mr. Tebb also recognized that even manure lagoons constructed with 
a synthetic liner (there is one such lagoon in this state) would leak into the groundwater.4  When 
lagoons leak, the highly toxic animal excreta that is contained within the lagoons discharges into 
the ground water and drinking water resources of this state. If you monitor the groundwater 
down-gradient of CAFO lagoons, you will find contamination.  Countless studies, and courts of 
law, have confirmed that incontrovertible fact.  Therefore, because all CAFOs are discharging 
directly to groundwater via lagoon leakage, they all must be subject to the WA CAFO General 
Permit and be required to conduct groundwater monitoring.  Groundwater monitoring is the only 
way to show the extent of lagoon leakage and the extent of manure over-application that is 
causing groundwater contamination. 

 

                                                
2 CARE, et al. v. Cow Palace, et al., Nos. CV-13-3016-TOR; CV-13-3017-TOR (E.D. WA) 
(Deposition of Thomas Tebb) (February 26, 2014) at 26-27 (Attachment 2). 
3 Id. at 41. 
4 Id. 



 
 

                                                                                                                             

EPA has confirmed that all CAFO lagoons leak.  In a September 2012 study, EPA 
concluded that “[e]ach of these [CAFO] case study sites exhibited ground water contamination 
by nitrate and/or ammonium.  For most sites, this resulted directly from the operation, either 
through leaking infrastructure piping, leaking lagoons, or land application of CAFO waste, as 
supported through the monitoring of stable nitrogen isotopes.”5  Another study “has definitively 
shown that leakage from the manure lagoons is manifested in the shallow aquifer geochemistry 
at the dairy site.”6  Your own Ecology staff determined that “[l]agoon leakage studies previously 
conducted by Ecology identify ground water contamination in areas where there are direct 
discharges to ground water.”7  Ecology found that “[a] lagoon constructed below the seasonal 
high ground water table is essentially a direct discharge to ground water.  The liquid contained in 
a dairy lagoon is untreated manure.  Ecology does not allow the direct discharge of contaminated 
wastewater or highly treated wastewater into ground water for other activities.”8  Similarly, 
“[m]anure stored on gravelly soil or shallow, cracked bedrock can pollute groundwater.”9  As 
early as 1994, Ecology hydrogeologist Dennis Erickson found that leakage from manure storage 
lagoons affected ground water quality at dairy facilities in Whatcom and Yakima Counties.10  
“Near-field monitoring at Edaleen Dairy shows that lagoon leakage is contaminating ground 
water in the immediate vicinity of Edaleen lagoon.  Far-field monitoring indicates that 
agricultural activities, including land application of dairy waste, are contributing nitrate 
contamination to shallow ground water.”11  Ecology monitored ground water quality for one year 
at a new dairy lagoon in Yakima County.  Ecology again found that “chloride concentrations in 
all wells downgradient of the main lagoon increased after the second and third quarters of 
monitoring (between four and ten months after the main lagoon received wastewater) probably 

                                                
5 EPA, Office of Research & Development, National Risk Management Research Laboratory, 
Ada, Oklahoma, EPA 600/R-12/052, Case Studies on the Impact of Concentrated Animal 
Feeding Operations (CAFOs) on Ground Water Quality (September 2012) (emphasis added). 
6 W.W. McNab, M.J. Singleton, J.E. Moran, & B.K. Esser, Environmental Science and 
Technology, Assessing the Impact of Animal Waste Lagoon Seepage on the Geochemistry of an 
Underlying Shallow Aquifer (March 8, 2006). 
7 Melanie Kimsey, Ecology Issue Paper, Construction of Dairy Lagoons Below the Seasonal 
High Ground Water Table (January 18, 2002). 
8 Id. at 3. 
9 Ron Fleming, Jennica Johnston, Heather Fraser, Leaking of Liquid Manure Storages – 
Literature Review (July 1999). 
10 Denis Erickson, Ecology, Effects of Leakage from Four Dairy Waste Storage Ponds on 
Groundwater Quality (June 1994). 
11 Garland, D. and D. Erickson, Ecology, publication No. 94-37, Ground Water Quality Survey 
Near Edaleen Dairy, Whatcom County, WA January 1990-April 1993 (April 1994). 



 
 

                                                                                                                             

due to leakage from the lagoon.”12  In June 1992, Ecology summarized its findings after 
monitoring ground water quality for one year at a 12-year-old dairy lagoon in Whatcom County.  
“In downgradient wells, TSS, chemical oxygen demand, total organic carbon, ammonia-N, total 
P and chloride consistently exceeded upgradient concentrations, probably due to leakage from 
the lagoon.”13  Please do not disregard what the science confirms to be true: all lagoons leak. 

 
 The data that is being collected by EPA consultants as part of the Safe Drinking Water 
Act Administrative Order of Consent (“AOC”) in the Lower Yakima Valley illustrates the 
immediate need for groundwater monitoring as part of the WA CAFO Permit.  Deep soil samples 
required to be taken pursuant to the AOC confirm that, in the words of the dairies' own experts,  
"residual nitrates are excessive" and are present not only in the top foot, but also three feet below 
ground surface where the crops can no longer effectively uptake the nitrogen.14  These excessive 
nitrates have only one place to go, given their mobility in the soil: straight to groundwater.  The 
AOC data further confirm EPA's conclusions in its 2012 study that the CAFO dairies are by far 
the largest contributor to nitrate contamination in the lower Yakima Valley.  The groundwater 
monitoring results for two sets of quarterly tests in 2013 consistently detect nitrates far in excess 
of Safe Drinking Water Act public health standards.15  This contamination is putting the 
community at serious risk.  Had these dairies been required to be covered by a WA CAFO 
General Permit with a groundwater monitoring component years ago (none of them are currently 
covered by a discharge permit of any kind), this contamination would have been detected and 
steps could have been put in place to protect public health and the environment. 
 
 The consequences of issuing a new CAFO permit without groundwater monitoring are 
unfathomable given the fact that so many Washington residents depend upon groundwater as 
their main source of drinking water. Currently over 65% of Washingtonians get their drinking 

                                                
12 Denis Erickson, Ecology, publication no. 92-e23, Ground Water Quality Assessment, Hornby 
Dairy Lagoon, Sunnyside, WA (March 1993). 
13 Denis Erickson, Ecology Publication No. 92-e25, Ground Water Quality Assessment, 
Whatcom County Dairy Lagoon #2, Lynden, WA (June 1992). 
14 Agrimanagement Fertility Report (Field GDS-SU-05 at George DeRuyter & Sons Dairy 
showed levels of nitrates at 263 ppm at one foot depth, 254 ppm at two feet, and 263 ppm at 
three feet) (October 9, 2013) (Attachment 3). 
15 ARCADIS, Draft Yakima Valley Dairies Quarterly Groundwater Monitoring Data Report (4th 
Quarter 2013), SDWA-10-2013-0080 at 18 (“Nitrate was detected in 16 [of 25] wells at 
concentrations greater than 10 mg/L”). 



 
 

                                                                                                                             

water from groundwater.16  Approximately 725,000 Washingtonians get their drinking water 
from individual private wells.17  The vast majority of these people have no clue that their 
drinking water is potentially contaminated with nitrates and other contaminants from CAFOs.  
When groundwater monitoring is done, the extent of the contamination becomes readily 
apparent. On March 6, 2014, Arcadis reported that 48% of drinking water samples from 
residences near the dairies exceeded the maximum contaminant level of 10 mg/L for nitrate.18  In 
the Sumas-Blaine Aquifer in Whatcom County, your agency found that 44% of the wells 
sampled contained nitrate concentrations exceeding the drinking water standard of 10 mg/L.19  
At Faria Dairy in Royal City, Washington, Judge Suko of the Eastern District of Washington 
concluded that “Faria’s manure management practices are the predominant source of the nitrate 
contamination found in the [groundwater] monitoring wells and correspondingly, local 
groundwater.  These practices include consistent over-application of manure to fields located 
adjacent to, and nearby, the Dairy.”20  Groundwater monitoring has also detected contamination 
in the aquifer underlying Wilcox Farms, a large chicken CAFO in Roy, Washington.  According 
to Ecology Hydrogeologist John Storman: “I have reviewed the Wilcox Farms submitted Ground 
Water Monitoring DMRs through the end of 2012 along with the 2012 CAFO NMP Annual 
Report for Wilcox Farms, Roy, WA.  These show a disturbing increase in the Nitrogen and TDS 
groundwater contaminant levels in some wells monitored at this facility from 2009-2012.  The 
increases suggest that Wilcox needs to improve their nutrient management and applications.”21  
And that is just the tip of the iceberg.  How much more groundwater contamination data needs to 
be brought forth for Ecology to act to protect groundwater resources as they are currently 
required to do by law? 
 
 We are not alone in advocating that groundwater monitoring is the only effective way to 
gather information necessary to protect groundwater resources.   As your own staff concluded as 
                                                
16 Ecology, Strategic Recommendations for Groundwater Assessment Efforts of the 
Environmental Assessment Program, available at 
https://fortress.wa.gov/ecy/publications/publications/0303009.pdf (last visited May 19, 2014). 
17 WA Department of Health, The Office of Drinking Water (Overview), available at 
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/TheOfficeofDrinkingWater
.aspx (last visited May 19, 2014). 
18 Arcadis, Yakima Valley Dairies, Provision of Water, Residential Well Sampling Report, AOC, 
SDWA 10-2013-0080 (March 6, 2014). 
19 Melanie Redding, Annual Report, Sumas Baine Aquifer Long Term Groundwater Quality 
Monitoring Network (2011). 
20 CARE v. Faria Dairy, 2011 WL 6934707 (E.D. Wa. Dec. 30, 2011). 
21 Ecology Technical Memo From John Stormon re: Wilcox Farms Increasing Groundwater 
Contaminant Levels and Concern About Nutrient Applications (May 6, 2013). 



 
 

                                                                                                                             

part of the nitrate studies in the Sumas-Blaine Aquifer in Whatcom County: “Two methods for 
estimating the nitrogen residual at the end of the growing season, mass balance analysis and 
post-harvest soil nitrate testing, were not reliable predictors of nitrate concentrations in 
groundwater.  Direct monitoring of water quality at the water table was the only accurate and 
reliable method for tracking efforts of manure management on groundwater nitrate.”22  The EPA 
has advised your agency “the state should impose groundwater-monitoring requirements on large 
livestock operations that are potential significant sources of nitrates to a drinking water aquifer.  
The specific monitoring system should be designed by a licensed hydrogeologist and include 
both upgradient and downgradient monitoring.”23  The Washington Department of Health has 
also recommended groundwater monitoring in recommendations made to the Governor in 2012: 
“Ensure groundwater sampling around animal operations.  This would not only help to [protect] 
public water systems, but private well owners as well.”24  Please accept and implement the 
recommendations of your staff and these agencies and include groundwater monitoring in the 
next iteration of the WA CAFO Permit. 
 
 We understand that there may be political consequences associated with your decision to 
require groundwater monitoring in the WA CAFO General Permit.  But politics should not 
override your legal and moral responsibility to protect the groundwater of this state and the 
health and wellbeing of those Washingtonians who depend upon groundwater as their sole 
source of drinking water.  Please let us know the status of the draft permit and expected public 
release date and what else we can do to ensure that groundwater monitoring is required in the 
new CAFO Permit.  We would appreciate if we could set up a time to talk with you about these 
issues over the telephone.  Please let us know when you would be available. 
 
 
Sincerely, 
 
Andrea K. Rodgers, Of Counsel, Western Environmental Law Center 
Charles M. Tebbutt, Law Offices of Charles M. Tebbutt 
 
 
 
                                                
22 Ecology, Nitrogen Dynamics at a Manured Grass Field Overlying the Sumas-Blaine Aquifer in 
Whatcom County (March 2014). 
23 Letter from Dennis McLerran (EPA Regional Administrator) to Ted Surdevant (Ecology 
Director) and Dan Newhouse (Agriculture Director) (December 4, 2012) (Attachment 4). 
24 WA Department of Health, Governor Briefing on Ag/Dairy Waste Issues in the Royal City & 
Sequim Areas (September 17, 2012) (Attachment 5). 



From: Cummings, Ron (ECY)
To: Gildersleeve, Melissa (ECY); Moore, Bill (ECY); Jennings, Jonathan (ECY); Grout, Richard (ECY)
Cc: Bresler, Helen (ECY)
Subject: RE: EPA - CAFOS in Puget sound
Date: Tuesday, July 07, 2009 11:10:42 AM
Attachments: PS_Livestock_HUC_Action_Areas.xlsx

The attached spreadsheet is a list of AFOs/CAFOs in the Puget Sound area. The spreadsheet includes
operator and location information including latitude, longitude and HUC6 watershed and Puget
Sound Action Area the facilities are in. This is from our WPLCS system and is fairly up to date. The
locations are primarily dairies. WSDA manages the dairy data and is responsible for updating it.
Recently WSDA started managing this data in their own database. Ecology only has animal numbers
for the facilities covered by the CAFO permit. Ecology is in the process of issuing a handful (half
dozen or so) of permits to Puget Sound CAFOs.
 
If EPA wants animal numbers to determine if the facility is a Medium or Large CAFO, I would suggest
they request this data from WSDA. I believe WSDA could easily provide the operator, location, and
animal number information and confirm its accuracy. They could also provide information about
facilities that are “are having problem”.
 
Below is a list of facilities that I have received information about indicating a problem and/or
facilities we are working to get covered under the CAFO permit (Puget Sound Region). I the interest
of time, I didn’t do a extensive file dive. Let me know if you have any questions. Ron.
 
Edaleen Dairy
Allen Thomas Dairy
Art Vander Waal Dairy
Van Ingen Dairy
Dynes Poultry Facility
Blok Evergreen
Devries Dairy
LB Veen Holsteins
VanderHaak Dairy
Eaglemill Farms
Van Dyk S Hosteins, LLC
Coldstream Farms LLC#2
Dan Noteboom Dairy
Dejong Dairy
Rhody Dairy
Rockin R Ranch
 
 
 

From: Gildersleeve, Melissa (ECY) 
Sent: Monday, July 06, 2009 10:01 AM
To: Moore, Bill (ECY); Cummings, Ron (ECY); Jennings, Jonathan (ECY); Grout, Richard (ECY)
Subject: EPA - CAFOS in Puget sound

mailto:/O=WA.GOV/OU=ECY/CN=RECIPIENTS/CN=RCUM461
mailto:MGIL461@ECY.WA.GOV
mailto:BMOO461@ECY.WA.GOV
mailto:joje461@ECY.WA.GOV
mailto:/O=WA.GOV/OU=ECY/CN=RECIPIENTS/CN=RGRO461
mailto:HBRE461@ECY.WA.GOV

PS_Livestock_HUC_Action_Areas

		ID		Facility		Address		City		Zip		Latitude		Longitude		Operator_F		Operator_L		Conservati		Wplcs_Stat		License_St		Permit		Last_Inspe		Sect_Id		HUC6_		REGION_NM		SUBREGION_		BASIN_NM		SUBBASIN_N		WATERSHED_		SUBWAT_NM		ACT_AREA		WATER		LAND

		449		A & P DAIRY		1925 HAMPTON RD		EVERSON		98247		48.94200000000		-122.38000000000		ARNOLD AND PAT		FOLKERTSMA		WHATCOM		Active		Active		No Active Permit		26-Jun-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		741		A A DAIRY		3741 ARNIE RD		CUSTER		98240		48.92100000000		-122.67400000000		ATZE		HETTINGA		WHATCOM		Inactive		Inactive		No Active Permit		15-Mar-05		NW		10		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		DAKOTA CREEK		San Juan Islands		N		Y

		588		A VALLEYS EDGE DAIRY LLC		9338 TELEGRAPH RD		SUMAS		98295		48.98100000000		-122.25200000000		ARLAN		DE JONG		WHATCOM		Inactive		Out of Business		No Active Permit		17-Feb-05		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		739		ALBERT DE BOER DAIRY		1633 MATZ RD		FERNDALE		98248		48.88700000000		-122.56600000000		ALBERT		DE BOER		WHATCOM		Active		Active		No Active Permit		30-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		186		ALDER GROVE DAIRY		17320 W SNOQUALMIE RIVER RD NE		DUVALL		98019-9302		47.75300000000		-121.98600000000		SAM		RUPARD		KING		Inactive		Inactive		No Active Permit		13-Mar-07		NW		750		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOQUALMIE		LOWER SNOQUALMIE RIVER		CHERRY CREEK		Whidbey Island		N		Y

		131		ALDERGROVE FARMS INC		2780 ALDERGROVE RD		FERNDALE		98248		48.87700000000		-122.62600000000		JAMES P		LARSEN		WHATCOM		Inactive		Active		No Active Permit		30-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		83		ALFRED AND BEV SOLER		19330 STATE ROUTE 530 NE		ARLINGTON		98223		48.26900000000		-121.96700000000		ALFRED AND BEVERLY		SOLER		SNOHOMISH		Active		Active		No Active Permit		19-Apr-07		NW		370		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		NORTH FORK STILLAGUAMISH RIVER		LOWER NORTH FORK STILLAGUAMISH RIVER		Whidbey Island		N		Y

		222		ALLEN THOMAS DAIRY		123 ROOSEVELT AVE E		ENUMCLAW		98022		47.20000000000		-121.97600000000		ALLAN AND NANETTE		THOMAS		KING		Active		Active		WAG011051B		30-Jul-08		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		643		AL-MAR DAIRY		3263 MASSEY RD		EVERSON		98247		48.90600000000		-122.30900000000		ALLAN AND MARY JO		HUTTEMA		WHATCOM		Active		Active		No Active Permit		10-Oct-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		740		ANDERSON DAIRY		1385 MOSQUITO LK RD		DEMING		98244		48.72000000000		-122.19800000000		GLENN		ANDERSON		WHATCOM		Inactive		Inactive		No Active Permit		17-Oct-02		NW		122		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		SOUTH FORK NOOKSACK RIVER		LOWER SOUTH FORK NOOKSACK RIVER		San Juan Islands		N		Y

		152		ANDREW W YOUNG DAIRY		27506 BURMASTER RD		SEDRO WOOLLEY		98284		48.51400000000		-122.15200000000		ANDREW AND TIETJE		YOUNG		SKAGIT		Active		Active		No Active Permit		29-Nov-07		NW		236		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		MIDDLE SKAGIT RIVER/FINNEY CREEK		HANSEN CREEK		Whidbey Island		N		Y

		594		ANNEMA DAIRY		22735 RHODES RD		SEDRO WOOLLEY		98284		48.48600000000		-122.24800000000		HENRY T AND/OR JEANNE E		ANNEMA		SKAGIT		Inactive		Inactive		No Active Permit		6-Oct-05		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		598		AN-O-LYN FARMS		228 W BADGER RD		LYNDEN		98264		48.96500000000		-122.49000000000		JACOB		ANKER		WHATCOM		Inactive		Inactive		No Active Permit		25-Mar-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		599		APPEL BROTHERS DAIRY LLC		6605 NORTHWEST RD		FERNDALE		98248		48.87800000000		-122.53900000000		RICH AND JOHN		APPEL		WHATCOM		Active		Active		No Active Permit		6-Sep-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		355		ART VANDER WAAL DAIRY		3524 E BADGER RD		EVERSON		98247		48.96400000000		-122.29300000000		ARTHUR		VANDER WAAL		WHATCOM		Active		Active		No Active Permit		13-Feb-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		253		ASPLUND DAIRY		1429 PARADISE RD		FERNDALE		98248		48.85600000000		-122.56000000000		ERIC AND JIM		ASPLUND		WHATCOM		Inactive		Inactive		No Active Permit		30-Sep-05		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		460		BAILAND FARMS INC		13019 SPRINGHETTI RD		SNOHOMISH		98290		47.87800000000		-122.09600000000		DON AND DAN		BAILEY		SNOHOMISH		Inactive		Inactive		No Active Permit		29-Jan-02		NW		573		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOHOMISH		SNOHOMISH RIVER		LOWER SNOHOMISH RIVER		Whidbey Island		N		Y

		155		BARTLEHEIMER BROTHERS INC		12224 92ND ST SE		SNOHOMISH		98290		47.91200000000		-122.06300000000		DALE		BARTLEHEIMER		SNOHOMISH		Active		Active		No Active Permit		28-Jun-07		NW		476		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOHOMISH		PILCHUCK RIVER		LOWER PILCHUCK RIVER		Whidbey Island		N		Y

		345		BAUMGARDNER DAIRY		21760 FRANCIS LN		MOUNT VERNON		98273		48.46700000000		-122.27200000000		DAVID AND/OR LUCINDA		BAUMGARDNER		SKAGIT		Active		Active		No Active Permit		26-Sep-07		NW		286		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		NOOKACHAMPS CREEK		Whidbey Island		N		Y

		817		BAYSIDE DAIRY LLC		20616 BULSON RD		MOUNT VERNON		98274		48.32800000000		-122.37800000000		DAVID		BOON		SKAGIT		Inactive		Inactive		No Active Permit		-		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		723		BAYSIDE DAIRY LLC		18550 HICKOX RD		MOUNT VERNON		98273		48.38500000000		-122.34300000000		DAVE		BOON		SKAGIT		Active		Active		No Active Permit		21-Nov-07		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		630		BEAVER MARSH FARMS LLC		19020 BEAVER MARSH RD		MOUNT VERNON		98273		48.41800000000		-122.35900000000		GERRIT AND TRUDY		KUIPERS		SKAGIT		Active		Active		No Active Permit		16-Sep-08		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		550		BEL-LYN FARMS LLC		559 WEST LAUREL ROAD		BELLINGHAM		98226		48.88400000000		-122.48300000000		LEROY		PLAGERMAN		WHATCOM		Active		Active		No Active Permit		24-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		57		BENGEN FARMS		6300 LAWRENCE RD		EVERSON		98247		48.86900000000		-122.30800000000		DIETRICK		BENGEN		WHATCOM		Inactive		Inactive		No Active Permit		30-Aug-05		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		430		BENTHEM DAIRY		15505 W SNOQUALMIE RIVER RD NE		DUVALL		98019		47.73900000000		-121.99000000000		HENRY		BENTHEM		KING		Inactive		Inactive		No Active Permit		16-May-05		NW		750		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOQUALMIE		LOWER SNOQUALMIE RIVER		CHERRY CREEK		Whidbey Island		N		Y

		433		BERENDSEN DAIRY LLC		3125 E BADGER RD		EVERSON		98247		48.96400000000		-122.32200000000		AUGUST		BERENDSEN		WHATCOM		Inactive		Inactive		No Active Permit		26-Jul-05		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		383		BISHOP DAIRY		2730 EGG AND I RD		CHIMACUM		98325		47.95400000000		-122.74400000000		GERALD L		BISHOP		JEFFERSON COUNTY		Active		Active		WAG011041B		23-Jul-08		SW		591		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUGET SOUND		PORT LUDLOW/CHIMACUM CREEK		CHIMACUM CREEK		Hood Canal		N		Y

		126		BLOKS EVERGREEN DAIRY LLC		7768 BEEBE RD		LYNDEN		98264		48.92900000000		-122.47800000000		ED		BLOK		WHATCOM		Active		Active		No Active Permit		28-May-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		623		BLOSSOM TIME DAIRY		21108 ORVILLE RD E		ORTING		98360		47.06800000000		-122.18700000000		SHAWN		ATWOOD		PIERCE COUNTY		Inactive		Inactive		No Active Permit		27-Dec-07		SW		1253		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		CARBON RIVER		LOWER CARBON RIVER		South Central Puget Sound		N		Y

		624		BLOSSOM TIME DAIRY		21108 ORVILLE RD E		ORTING		98360		47.06800000000		-122.18700000000		SHAWN		ATWOOD		PIERCE COUNTY		Inactive		Inactive		No Active Permit		27-Dec-07		SW		1253		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		CARBON RIVER		LOWER CARBON RIVER		South Central Puget Sound		N		Y

		206		BLUE MOUNTAIN DAIRY		493 SPRING RD		PORT ANGELES		98362		48.10300000000		-123.24800000000		JERRY		SCHMIDT		CLALLAM		Inactive		Active		No Active Permit		15-Mar-06		SW		472		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUNGENESS/ELWHA		PORT ANGELES HARBOR		MCDONALD/SIEBERT CREEK		Strait of Juan de Fuca		N		Y

		319		BOISE CREEK FARM		45809 268TH AVE SE		ENUMCLAW		98022		47.18900000000		-121.98700000000		JOHN K		VAN WIERINGEN		KING		Inactive		Inactive		No Active Permit		24-May-06		NW		1186		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER WHITE RIVER		WHITE RIVER/MUD MOUNTAIN LAKE		South Central Puget Sound		N		Y

		272		BOLLEMA DAIRY LLC		19091 BURKLAND RD		MOUNT VERNON		98273		48.37000000000		-122.31900000000		JAKE OR ANDY		BOLLEMA		SKAGIT		Inactive		Inactive		No Active Permit		30-Oct-07		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		274		BOLLEMA DAIRY LLC		19091 BURKLAND RD		MOUNT VERNON		98273		48.37000000000		-122.31900000000		JAKE OR ANDY		BOLLEMA		SKAGIT		Inactive		Inactive		No Active Permit		30-Oct-07		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		719		BORDERLINE FARMS LLC		9901 GUIDE MERIDIAN RD		LYNDEN		98264		48.99900000000		-122.48500000000		SETH, JENNY, JOYCE AND BARRY		SNOOK		WHATCOM		Active		Active		No Active Permit		5-Feb-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		400		BOUMA FARMS INC		7973 FLYNN RD		LYNDEN		98264		48.93200000000		-122.49200000000		PATRICK		BOUMA		WHATCOM		Active		Active		No Active Permit		24-Sep-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		159		BRANSHEL FARMS		33399 SNIDER RD		SEDRO WOOLLEY		98284		48.52200000000		-122.02100000000		HERB		HANSEN		SKAGIT		Active		Active		No Active Permit		10-Jul-07		NW		240		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		MIDDLE SKAGIT RIVER/FINNEY CREEK		LORETTA CREEK		Whidbey Island		N		Y

		71		BRECKENRIDGE FARM		3382 BRECKENRIDGE RD		EVERSON		98247		48.92800000000		-122.30900000000		MIKE		GONSER		WHATCOM		Active		Active		No Active Permit		17-Jul-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		309		BRI-LON DAIRY		7859 TRAPLINE RD		EVERSON		98247		48.92600000000		-122.35100000000		BRIAN		POSTMA		WHATCOM		Inactive		Inactive		No Active Permit		20-Sep-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		108		BUELER FARMS INC		8626 E LOWELL LARIMER RD		SNOHOMISH		98290		47.88000000000		-122.11400000000		-		BUELER FARMS, INC.		SNOHOMISH		Active		Active		No Active Permit		26-Mar-08		NW		573		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOHOMISH		SNOHOMISH RIVER		LOWER SNOHOMISH RIVER		Whidbey Island		N		Y

		302		BURTON HAUGEN DAIRY		26307 SUMNER BUCKLEY HWY		BUCKLEY		98321		47.17800000000		-122.07500000000		BURTON		HAUGEN		PIERCE COUNTY		Active		Active		No Active Permit		25-Sep-08		SW		1141		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER WHITE RIVER		WHITE RIVER/BOISE CREEK		South Central Puget Sound		N		Y

		744		CALVIN LIKKEL DAIRY		694 E BADGER RD		LYNDEN		98264-9502		48.96500000000		-122.45500000000		CALVIN		LIKKEL		WHATCOM		Inactive		Inactive		No Active Permit		15-Aug-02		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		172		CAMANO-VU DAIRY FARM		7221 NORMAN RD		STANWOOD		98292		48.21200000000		-122.33000000000		TED E		OIEN		SNOHOMISH		Inactive		Active		No Active Permit		27-Aug-08		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		642		CASTELANELLI DAIRY		40400 HARTS LAKE VALLEY RD		ROY		98580		46.89700000000		-122.47600000000		LOUISE		CASTELANELLI		PIERCE COUNTY		Inactive		Inactive		No Active Permit		-		SW		1329		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NISQUALLY		LOWLAND		MURRAY CREEK		South Puget Sound		N		Y

		367		CEDARDALE FARM INC		1662 HICKOX RD		MOUNT VERNON		98273		48.38400000000		-122.34300000000		SIDNEY		TIEMERSMA		SKAGIT		Inactive		Inactive		No Active Permit		20-Dec-01		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		626		CENTRAL ROAD DAIRY		1138 CENTRAL RD		EVERSON		98247		48.87800000000		-122.42800000000		DWAYNE		PLAGERMAN		WHATCOM		Inactive		Inactive		No Active Permit		29-Sep-04		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		627		CENTRAL ROAD DAIRY		1138 CENTRAL RD		EVERSON		98247		48.87800000000		-122.42800000000		DWAYNE		PLAGERMAN		WHATCOM		Inactive		Inactive		No Active Permit		29-Sep-04		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		49		CHARLES KRAINICK DAIRY		40129 236TH AVE SE		ENUMCLAW		98022		47.24100000000		-122.02700000000		MIKE		KRAINICK		KING		Active		Active		WAG018006B		16-Apr-08		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		639		CHERRY VALLEY FARMS		26900 NE CHERRY VALLEY RD		DUVALL		98019		47.74800000000		-121.97800000000		ERIC AND MARIE		NELSON		KING		Inactive		Inactive		No Active Permit		18-Dec-07		NW		750		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOQUALMIE		LOWER SNOQUALMIE RIVER		CHERRY CREEK		Whidbey Island		N		Y

		393		CHIMACUM DAIRY		9165 RHODY DR		CHIMACUM		98325		47.92400000000		-122.77700000000		RENEE		BROWN		JEFFERSON COUNTY		Inactive		Inactive		No Active Permit		19-Feb-03		SW		656		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUGET SOUND		PORT LUDLOW/CHIMACUM CREEK		PORT LUDLOW FRONTAL		Hood Canal		N		Y

		181		CHOCOLATE SWISS MOWER DAIRY		35658 LYMAN HAMILTON RD		SEDRO WOOLLEY		98284		48.52600000000		-122.08800000000		JOHN		MOWER		SKAGIT		Active		Active		No Active Permit		10-Jul-07		NW		236		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		MIDDLE SKAGIT RIVER/FINNEY CREEK		HANSEN CREEK		Whidbey Island		N		Y

		746		CIRCLE S FARMS		9748 LENHART RD		SUMAS		98295		48.99300000000		-122.20700000000		RANDY		STUIT		WHATCOM		Inactive		Inactive		No Active Permit		8-Nov-07		NW		16		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SAAR CREEK		San Juan Islands		N		Y

		200		CLAM BAR DAIRY		21466 WYLIE RD		MOUNT VERNON		98273-9217		48.34100000000		-122.37700000000		FRANK		SYBRANDY		SKAGIT		Active		Active		No Active Permit		27-Sep-07		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		297		CLARENCE OOSTERHOF		15808 PENN RD		MOUNT VERNON		98273		48.41700000000		-122.36800000000		CLARENCE		OOSTERHOF		SKAGIT		Inactive		Inactive		No Active Permit		15-Feb-07		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		487		CLEAR VALLEY DAIRY INC		14067 MCLAUGHLIN EXT RD		MOUNT VERNON		98273		48.44200000000		-122.28600000000		LOREN		KORTHUIS		SKAGIT		Inactive		Inactive		No Active Permit		22-Aug-07		NW		286		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		NOOKACHAMPS CREEK		Whidbey Island		N		Y

		369		CLEARBROOK HOLSTEINS		9451 SWANSON RD		SUMAS		98295		48.98400000000		-122.31900000000		ARLYN		VISSER		WHATCOM		Active		Active		No Active Permit		1-Oct-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		331		CLEMANS MOUNTAIN DAIRY		37811 176TH AVE SE		AUBURN		98002		47.28500000000		-122.10500000000		LYLE AND THERESA		SCHNEIDER		KING		Inactive		Inactive		No Active Permit		21-Jan-03		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		307		CLIFFHAVEN JERSEY FARM		4811 NORMAN RD		STANWOOD		98292		48.21200000000		-122.29600000000		CLIFF W		HENNING		SNOHOMISH		Active		Active		No Active Permit		27-Feb-08		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		80		COUNTRY CHARM DAIRY		604 E GILMAN AVE		ARLINGTON		98223		48.19900000000		-122.11400000000		HENRY		GRAAFSTRA		SNOHOMISH		Inactive		Inactive		No Active Permit		29-May-07		NW		417		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		SOUTH FORK STILLAGUAMISH RIVER		LOWER SOUTH FORK STILLAGUAMISH RIVER		Whidbey Island		N		Y

		475		COUNTRYSIDE DAIRY		771 PARKLYN WAY		FERNDALE		98248		48.92800000000		-122.52300000000		MICHAEL		SCHONEVELD		WHATCOM		Active		Active		No Active Permit		30-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		761		CRANDALL FARMS		1434 EAST KELLY ROAD		BELLINGHAM		98226		48.81900000000		-122.41400000000		JAMES A		CRANDALL		WHATCOM		Active		Active		No Active Permit		9-Oct-07		NW		110		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BELLINGHAM BAY		SQUALICUM CREEK		San Juan Islands		N		Y

		680		DAIRY BEST INC		3382 BRECKENRIDGE RD		EVERSON		98247		48.92800000000		-122.30500000000		MIKE & ELENA		GONSER		WHATCOM		Active		Active		No Active Permit		-		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		188		DAN NOTEBOOM DAIRY		7800 NOON RD		LYNDEN		98264		48.93200000000		-122.39600000000		DAN AND TERRI		NOTEBOOM		WHATCOM		Active		Active		No Active Permit		16-Apr-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		262		DANIELSON FARMS		1001 REKDAL RD		CAMANO		98292		48.24800000000		-122.43100000000		ANDREW AND KENNETH L		DANIELSON		WHIDBEY ISLAND		Inactive		Inactive		No Active Permit		21-Aug-07		NW		394		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		KITSAP		NORTH PUGET SOUND		CAMANO ISLAND		Whidbey Island		N		Y

		150		DANS DAIRY		9960 N GARDNER RD		BURLINGTON		98233		48.50100000000		-122.30800000000		DAN		MILLER		SKAGIT		Inactive		Active		No Active Permit		27-Sep-07		NW		268		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		JOE LEARY SLOUGH		Whidbey Island		N		Y

		151		DANS DAIRY		9960 N GARDNER RD		BURLINGTON		98233		48.50100000000		-122.30800000000		DAN		MILLER		SKAGIT		Inactive		Active		No Active Permit		27-Sep-07		NW		268		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		JOE LEARY SLOUGH		Whidbey Island		N		Y

		85		DARLINGTON FARMS		11126 OLD SNOHOMISH MONROE RD		SNOHOMISH		98290		47.89400000000		-122.08900000000		ROBERT AND JUDITH DARLINGTON		LEASA HINTHORNE		SNOHOMISH		Inactive		Inactive		No Active Permit		28-Jun-07		NW		476		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOHOMISH		PILCHUCK RIVER		LOWER PILCHUCK RIVER		Whidbey Island		N		Y

		750		DAVID VANT ZET DAIRY		5584 ROCK RD		SUMAS		98295		48.99400000000		-122.17300000000		DAVID		VANT ZET		WHATCOM		Active		Active		No Active Permit		18-Oct-07		NW		16		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SAAR CREEK		San Juan Islands		N		Y

		749		DAY CARE DAIRY		16969 JUNGQUIST RD		MOUNT VERNON		98273		48.40700000000		-122.37700000000		DAVID		MOE		SKAGIT		Inactive		Inactive		No Active Permit		25-Oct-06		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		581		DE BOER DAIRY, LLC		8426 DISTRICT LINE RD		BURLINGTON		98233		48.49200000000		-122.29100000000		SIDNEY AND CORNELIUS		DE BOER		SKAGIT		Active		Active		No Active Permit		9-Jun-08		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		516		DE BRUIN DAIRY		9124 GARRISON RD		SUMAS		98295		48.96700000000		-122.28300000000		ROGER AND JERRY		DE BRUIN		WHATCOM		Active		Active		No Active Permit		10-Jan-07		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		589		DE GROOT BROTHERS DAIRY LLC		43119 208TH AVE SE		ENUMCLAW		98022		47.21500000000		-122.06500000000		BRIAN AND DAVID		DE GROOT		KING		Active		Active		No Active Permit		27-Nov-07		NW		1141		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER WHITE RIVER		WHITE RIVER/BOISE CREEK		South Central Puget Sound		N		Y

		443		DE GROOT DAIRY II LLC		8291 BERTHUSEN RD		LYNDEN		98264		46.94200000000		-122.50600000000		ED		DE GROOT		WHATCOM		Inactive		Out of Business		No Active Permit		1-Jul-05		NW		1329		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NISQUALLY		LOWLAND		MURRAY CREEK		South Puget Sound		N		Y

		270		DE HAAN DAIRY		1591 ABBOTT RD		LYNDEN		98264		48.92800000000		-122.39800000000		CURT		DE HAAN		WHATCOM		Inactive		Inactive		No Active Permit		21-Jul-05		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		56		DE JONG DAIRY CO		23430 HIGH BRIDGE RD		MONROE		98272		47.78500000000		-121.99800000000		WALTER		DE JONG		SNOHOMISH		Inactive		Inactive		No Active Permit		31-Oct-01		NW		750		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOQUALMIE		LOWER SNOQUALMIE RIVER		CHERRY CREEK		Whidbey Island		N		Y

		563		DE VRIES DAIRY LP		12797 THILLBERG RD		MOUNT VERNON		98273		48.46100000000		-122.29500000000		FRED		DE VRIES		SKAGIT		Active		Active		No Active Permit		25-Feb-08		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		353		DE WAARD DAIRY PARTNERSHIP		206 W WISER LAKE RD		FERNDALE		98248		48.90700000000		-122.37700000000		-		DE WAARD DAIRY PARTNERSHIP		WHATCOM		Inactive		Active		No Active Permit		6-Sep-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		269		DEE BEE JERSEY FARM LLC		9220 JACKMAN RD		LYNDEN		98264		48.97800000000		-122.50100000000		DOUG AND SHIRLEY		BAJEMA		WHATCOM		Active		Active		No Active Permit		10-Oct-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		442		DEGROOT DAIRY LLC		569 BIRCH BAY LYNDEN RD		LYNDEN		98264		48.93600000000		-122.52100000000		ED		DE GROOT		WHATCOM		Inactive		Out of Business		No Active Permit		24-May-06		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		324		DETTLING DAIRY FARM LP		30012 OLD PACIFIC HWY		STANWOOD		98292		48.27000000000		-122.36700000000		KEN AND KAREN		WILLIAMS		SNOHOMISH		Active		Active		No Active Permit		23-Sep-08		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		412		DICKINSON FARMS		516 RIVER RD		LYNDEN		98264		48.91600000000		-122.50600000000		DRUE AND KRISTI		DICKINSON		WHATCOM		Active		Active		No Active Permit		30-Aug-06		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		168		DOELMAN SOUTH BANK #1 DAIRY		1059 S BANK RD		OAKVILLE		98568		46.88400000000		-122.30500000000		HANK		DOELMAN		GRAYS HARBOR		Inactive		Inactive		No Active Permit		20-May-03		SW		1356		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NISQUALLY		MASHEL/OHOP		OHOP CREEK		South Puget Sound		N		Y

		6		DON VAN HOOF DAIRY		40020 228TH WAY SE		ENUMCLAW		98022		47.24200000000		-122.04500000000		GORDY AND DON		VAN HOOF		KING		Active		Active		No Active Permit		21-Feb-08		NW		1141		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER WHITE RIVER		WHITE RIVER/BOISE CREEK		South Central Puget Sound		N		Y

		251		DOUBLY GOOD DAIRY		3183 ALM RD		EVERSON		98247		48.94400000000		-122.31500000000		PETE AND SHELLI		DE JAGER		WHATCOM		Active		Active		No Active Permit		19-Jul-07		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		243		DOUG REX DAIRY		13141 AVON ALLEN RD		MOUNT VERNON		98273		48.45500000000		-122.37600000000		DOUG		REX		SKAGIT		Active		Active		No Active Permit		20-Sep-07		NW		268		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		JOE LEARY SLOUGH		Whidbey Island		N		Y

		216		DOUWE DYKSTRA DAIRY		19111 GEAR RD		BURLINGTON		98223		48.49400000000		-122.33300000000		DOUWE		DYKSTRA		SKAGIT		Active		Active		No Active Permit		28-Nov-07		NW		268		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		JOE LEARY SLOUGH		Whidbey Island		N		Y

		426		DUTCH BOY DAIRY II INC		15955 ALLEN WEST RD		BOW		98232		48.51400000000		-122.40700000000		BUD		VOS		SKAGIT		Inactive		Inactive		No Active Permit		5-Apr-07		NW		186		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		SAMISH RIVER		Whidbey Island		N		Y

		41		DVH ENTERPRISES TRUST		8954 WEIDKAMP RD		LYNDEN		98264		48.96700000000		-122.52900000000		DELVIN		CRABTREE, TRUSTEE		WHATCOM		Active		Active		No Active Permit		29-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		765		DYKMAN DAIRY		7517 BYLSMA RD		LYNDEN		98264		48.93600000000		-122.45100000000		JOHN		DYKMAN		WHATCOM		Active		Active		No Active Permit		29-Aug-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		448		DYKSTRA FARMS		7433 NOOKSACK RD		EVERSON		98247		48.91100000000		-122.32100000000		PETE		DYKSTRA		WHATCOM		Active		Active		No Active Permit		25-Apr-07		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		288		DYNA MOO DAIRY		6992 MISSION RD		EVERSON		98247		48.89400000000		-122.34600000000		GLEN		DYKSTRA		WHATCOM		Active		Active		No Active Permit		15-Aug-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		415		DYNES FARMS INC		8096 CABIN CRK RD		SEDRO WOOLLEY		98284		48.52500000000		-122.00600000000		-		-		SKAGIT		Inactive		-		No Active Permit		29-Nov-06		NW		240		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		MIDDLE SKAGIT RIVER/FINNEY CREEK		LORETTA CREEK		Whidbey Island		N		Y

		227		EAGLEMILL FARMS		1364 ABBOTT RD		LYNDEN		98264		48.92800000000		-122.41500000000		ROD JEFF AND JOHN		DE JONG		WHATCOM		Active		Active		No Active Permit		24-May-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		404		EASTLYN DAIRY		1752 KAMM RD		LYNDEN		98264		48.95700000000		-122.39800000000		GLEN AND LISA		OOSTEMA		WHATCOM		Inactive		Inactive		No Active Permit		19-Jul-05		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		290		ED BOSSCHER DAIRY #2		7480 OAT COLES RD		EVERSON		98247		48.91900000000		-122.30300000000		ED		BOSSCHER		WHATCOM		Active		Active		No Active Permit		19-Jul-07		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		317		ED KOOISTRA DAIRY		4734 HILLVIEW RD		SUMAS		98295		48.99400000000		-122.50300000000		ED AND ANETTE		KOOISTRA		WHATCOM		Inactive		Inactive		No Active Permit		12-Dec-01		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		609		EDELWEISS DAIRY		1519 TIMON RD		EVERSON		98247		48.93400000000		-122.40600000000		HANS AND COLLEEN		WOLFISBERG		WHATCOM		Active		Active		No Active Permit		17-Jan-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		358		EDWARD L DE BOER DAIRY		7489 BYLSMA RD		LYNDEN		98264		48.93500000000		-122.45100000000		ED		DE BOER		WHATCOM		Inactive		Inactive		No Active Permit		15-Mar-01		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		94		ELAINEDALE REGISTERED HOLSTEINS		221 E HEMMI RD		LYNDEN		98264		48.86300000000		-122.47700000000		DALE E		GORSEGNER		WHATCOM		Inactive		Inactive		No Active Permit		8-Oct-01		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		720		ELDRIDGE FARM		7818 LEIBRANT RD		EVERSON		98247		48.92200000000		-122.27700000000		MATT		ELDRIDGE		WHATCOM		Active		Active		No Active Permit		16-Mar-07		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		753		ELIDA SMITH		242 COOK RD		SEQUIM		98382		48.10000000000		-123.17500000000		DANNY		SMITH		CLALLAM		Active		Active		No Active Permit		23-Aug-06		SW		457		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUNGENESS/ELWHA		DUNGENESS RIVER		LOWER DUNGENESS RIVER		Strait of Juan de Fuca		N		Y

		366		ELLINGSEN FARMS INC		23506 MARINE DR		STANWOOD		98292		48.20500000000		-122.33800000000		JEFF		ELLINGSEN		SNOHOMISH		Inactive		Inactive		No Active Permit		22-Jun-06		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		110		ELPAM FARMS INC		4521 ROCK RD		SUMAS		98295		48.99300000000		-122.24000000000		ELDON		HEUTINK		WHATCOM		Inactive		Inactive		No Active Permit		1-Dec-06		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		183		ELYSIAN MEADOWS		27279 BURMASTER RD		SEDRO WOOLLEY		98284		48.51500000000		-122.20600000000		JOHN AND BEVERLY		TENNESON		SKAGIT		Inactive		Inactive		No Active Permit		5-Sep-02		NW		236		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		MIDDLE SKAGIT RIVER/FINNEY CREEK		HANSEN CREEK		Whidbey Island		N		Y

		235		EVERGREEN DAIRY		9914 BENDER RD		LYNDEN		98264		48.99900000000		-122.43900000000		CASEY		LANKHAAR		WHATCOM		Active		Active		No Active Permit		23-Jun-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		462		EVER-LYN FARM		8076 TRAPLINE RD		EVERSON		98247		48.93300000000		-122.35100000000		LARRY		PLAGERMAN		WHATCOM		Active		Active		No Active Permit		28-Jun-06		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		35		EVERNOOK DAIRY		7448 EMERSON RD		EVERSON		98247		48.91200000000		-122.33700000000		PERCY		HOEKEMA		WHATCOM		Active		Active		No Active Permit		18-Jul-07		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		691		EVERNOOK DAIRY 2		7448 EMERSON RD		EVERSON		98247		48.91200000000		-122.33700000000		LOREN & KATIE		HOEKEMA		WHATCOM		Active		Active		No Active Permit		1-Aug-07		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		514		FABER DAIRY LLC		1908 VAN DYK RD		EVERSON		98247		48.90600000000		-122.38400000000		HARRY		FABER		WHATCOM		Active		Active		No Active Permit		15-Jan-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		831		FAITH DAIRY INC		32002 48TH AVE S		ROY		98580		47.19200000000		-122.38000000000		SID		MENSONIDES		PIERCE COUNTY		Active		Active		WAG011010B		8-May-07		SW		1114		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER PUYALLUP RIVER		LOWER PUYALLUP RIVER		South Central Puget Sound		N		Y

		231		FAMILY HILL FARM		3128 BROWN RD		FERNDALE		98248		48.88400000000		-122.64500000000		JAY		LANCASTER		WHATCOM		Active		Active		No Active Permit		20-Feb-08		NW		18		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		TERRELL CREEK		San Juan Islands		N		Y

		405		FEDDEMA DAIRY LLC		9127 DOUBLE DITCH RD		LYNDEN		98264		48.97300000000		-122.47300000000		DICK		FEDDEMA		WHATCOM		Active		Active		No Active Permit		30-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		469		FEENSTRA FARMS LLC		3263 MASSEY RD		EVERSON		98247		48.90600000000		-122.30900000000		JOHN AND GERRIT		FEENSTRA		WHATCOM		Inactive		Inactive		No Active Permit		14-Sep-01		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		506		FISHTRAP DAIRY		9410 ASSINK RD		LYNDEN		98264		48.98000000000		-122.42800000000		LARRY		STAP		WHATCOM		Active		Active		No Active Permit		5-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		696		FISHTRAP DAIRY 2		9728 DOUBLE DITCH RD		LYNDEN		98264		48.98600000000		-122.43000000000		MARK		TOLSMA		WHATCOM		Active		Active		No Active Permit		24-Apr-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		332		FOHN FARM LP		13749 CHILBERG RD		MOUNT VERNON		98273		48.39500000000		-122.44600000000		JOSEPH AND ARNOLD		FOHN		SKAGIT		Active		Active		No Active Permit		27-Mar-08		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		350		FOLKERTSMA FARMS INC		17534 FIR ISLAND RD		MOUNT VERNON		98273		48.34200000000		-122.36600000000		ED AND FRED		FOLKERTSMA		SKAGIT		Active		Active		No Active Permit		24-May-07		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		710		FOREST GROVE DAIRY - TRAPLINE		7859 TRAPLINE ROAD		EVERSON		98247		48.92500000000		-122.35300000000		BRIAN		TJOELKER		WHATCOM		Active		Active		No Active Permit		-		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		711		FOREST GROVE FARM		3499 BRECKENRIDGE RD		EVERSON		98247		48.93300000000		-122.29600000000		BRIAN AND JAIME		TJOELKER		WHATCOM		Inactive		Active		No Active Permit		20-Sep-07		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		364		FOSTER FARMS		31515 NE TOLT HILL RD		CARNATION		98014		47.64100000000		-121.92800000000		STEVEN		FOSTER		KING		Inactive		Inactive		No Active Permit		24-Apr-03		NW		816		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOQUALMIE		LOWER SNOQUALMIE RIVER		HARRIS CREEK		Whidbey Island		N		Y

		736		FRESH BREEZE ORGANIC DAIRY		9521 JACKMAN RD		LYNDEN		98264		48.98700000000		-122.50100000000		SHAWN AND CLARISSA		LANGLEY		WHATCOM		Active		Active		No Active Permit		-		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		67		FROHNING DAIRY INC		17506 190TH ST SE		MONROE		98272		47.82500000000		-121.99700000000		TIM, FRANCIS & SANDRA		FROHNING		SNOHOMISH		Active		Active		No Active Permit		15-Aug-07		NW		596		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SKYKOMISH		SKYKOMISH RIVER/WOODS CREEK		SKYKOMISH RIVER/WOODS CREEK		Whidbey Island		N		Y

		368		GARY W SELLS DAIRY		19015 SE 440TH ST		ENUMCLAW		98022		47.20600000000		-122.08800000000		GARY W		SELLS		KING		Active		Active		No Active Permit		19-Dec-07		NW		1141		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER WHITE RIVER		WHITE RIVER/BOISE CREEK		South Central Puget Sound		N		Y

		758		GEE-GEM DAIRY		444 EGG AND I RD		CHIMACUM		98376		47.95700000000		-122.77900000000		GEORGE W		HUNTINGFORD		JEFFERSON COUNTY		Inactive		Inactive		No Active Permit		22-Aug-06		SW		590		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUGET SOUND		PORT LUDLOW/CHIMACUM CREEK		CHIMACUM CREEK		Hood Canal		N		Y

		70		GILES DAIRY		526 PIONEER HWY E		ARLINGTON		98223		48.18800000000		-122.22100000000		PATRICK AND KARY		MICHAELIS		SNOHOMISH		Active		Active		No Active Permit		22-May-07		NW		384		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		ARMSTRONG CREEK		Whidbey Island		N		Y

		90		GILIAM DAIRY		280 H STREET RD		LYNDEN		98264		48.99400000000		-122.48500000000		SID AND KARL		GILIAM		WHATCOM		Active		Active		No Active Permit		10-Apr-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		237		GLEN BLANKERS DAIRY		9383 GUIDE MERIDIAN RD		LYNDEN		98264		48.99800000000		-122.48400000000		GLEN		BLANKERS		WHATCOM		Active		Active		No Active Permit		25-Sep-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		712		GOLD CREST FARM		221 E HEMMI RD		LYNDEN		98264		48.86300000000		-122.48200000000		SCOTT		HILT		WHATCOM		Active		Active		No Active Permit		17-Jul-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		434		GOLDEN HILLS DAIRY		9347 AXLING RD		LYNDEN		98264		48.98100000000		-122.51300000000		JOHN		POSTMA		WHATCOM		Inactive		Inactive		No Active Permit		13-Jul-05		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		512		GREEN ACRES DAIRY LLC		19605 W SNOQUALMIE RIVER RD NE		DUVALL		98019-9404		47.76100000000		-121.97100000000		JASON		ROETCISOENDER		KING		Active		Active		No Active Permit		26-Sep-07		NW		750		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOQUALMIE		LOWER SNOQUALMIE RIVER		CHERRY CREEK		Whidbey Island		N		Y

		289		GREEN MEADOWS DAIRY		9820 NIMS RD		SUMAS		98295		48.99900000000		-122.18300000000		ED B		BOSSCHER		WHATCOM		Inactive		Inactive		No Active Permit		18-Sep-07		NW		16		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SAAR CREEK		San Juan Islands		N		Y

		716		GREENVIEW DAIRY		552 E WISER LAKE RD		LYNDEN		98264		48.91200000000		-122.46000000000		DEREK AND HEIDI		BLANKEN		WHATCOM		Active		Active		No Active Permit		30-Aug-06		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		219		GREG SMIT DAIRY		9041 AXLING RD		LYNDEN		98264		48.97000000000		-122.51300000000		GREGORY J		SMIT		WHATCOM		Active		Active		No Active Permit		7-Jun-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		604		GROENEVELD FARMS INC		29524 FERN BLUFF RD		MONROE		98272		47.85500000000		-121.83600000000		CHRISTIAN AND ANNA		GROENEVELD		SNOHOMISH		Active		Active		No Active Permit		14-Mar-07		NW		596		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SKYKOMISH		SKYKOMISH RIVER/WOODS CREEK		SKYKOMISH RIVER/WOODS CREEK		Whidbey Island		N		Y

		103		GWERDERS SWISS ACRES		43012 228TH AVE SE		ENUMCLAW		98022		47.21500000000		-122.03600000000		PAUL		GWERDER		KING		Active		Active		No Active Permit		27-Dec-07		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		759		H & H FARMS		6245 HANNEGAN RD		EVERSON		98247		48.86900000000		-122.44200000000		TIM AND TONY		HALDERMAN		WHATCOM		Active		Active		No Active Permit		31-Jul-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		268		HAGEN-MOE DAIRY		16706 PENN RD		MOUNT VERNON		98273		48.42800000000		-122.36700000000		DONALD I. AND ERIN L.		MOE		SKAGIT		Active		Active		No Active Permit		23-Sep-08		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		281		HA-LO DAIRY		9242 BENSON RD		LYNDEN		98264		48.97600000000		-122.46200000000		HAROLD T		HEERINGA		WHATCOM		Active		Active		No Active Permit		26-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		86		HANSEN BROTHERS INC		13501 MCLEAN RD		MOUNT VERNON		98273		48.42500000000		-122.45200000000		JAMES AND DAVID		HANSEN		SKAGIT		Inactive		Inactive		No Active Permit		11-Oct-05		NW		268		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		JOE LEARY SLOUGH		Whidbey Island		N		Y

		311		HANSEN FARMS LP		7769 CHUCKANUT DR		BOW		98232		48.54200000000		-122.42500000000		BRAD		HANSEN		SKAGIT		Inactive		Active		No Active Permit		9-Jan-03		NW		186		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		SAMISH RIVER		Whidbey Island		N		Y

		303		HARMONY DAIRY #2 LLC		15000 VAN PELT LN		MOUNT VERNON		98273		48.42100000000		-122.35800000000		DICK		VANDER KOOY		SKAGIT		Active		Active		No Active Permit		24-Jun-08		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		65		HARMONY DAIRY LLC		18718 BEAVER MARSH RD		MOUNT VERNON		98273		48.37400000000		-122.40100000000		JASON		VANDER KOOY		SKAGIT		Active		Active		No Active Permit		20-Sep-07		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		458		HENRY VAN DAM DAIRY		42805 188TH AVE SE		ENUMCLAW		98022		47.21700000000		-122.09000000000		HENRY		VAN DAM		KING		Active		Active		No Active Permit		9-Aug-07		NW		1141		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER WHITE RIVER		WHITE RIVER/BOISE CREEK		South Central Puget Sound		N		Y

		721		HERITAGE FARM LTD		221 HERITAGE FARM LN		FRIDAY HARBOR		98250		48.49100000000		-123.03400000000		JAMES AND CHRISTINA		SESBY		SAN JUAN COUNTY		Active		Active		No Active Permit		10-May-07		NW		209		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SAN JUAN ISLANDS		SAN JUAN		SAN JUAN ISLAND		San Juan Islands		N		Y

		294		HIDDEN ACRES DAIRY		1000 BARNHART RD		LYNDEN		98264		48.98400000000		-122.54100000000		STEVE		GROEN		WHATCOM		Active		Active		No Active Permit		29-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		411		HIGHLAND CREST FARM		27279 BURMASTER RD		SEDRO WOOLLEY		98284		48.51500000000		-122.15800000000		TRICIA AND WILLIAM		PLYMALE		SKAGIT		Inactive		Inactive		No Active Permit		-		NW		236		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		MIDDLE SKAGIT RIVER/FINNEY CREEK		HANSEN CREEK		Whidbey Island		N		Y

		476		HILLVIEW DAIRY LLC		4938 HILLVIEW RD		SUMAS		98295		48.98200000000		-122.22800000000		CORNIE AND MARVIN		VREUGDENHIL		WHATCOM		Active		Active		No Active Permit		18-Sep-08		NW		16		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SAAR CREEK		San Juan Islands		N		Y

		578		HILVERDA DAIRY		1885 LOOMIS TRAIL RD		CUSTER		98240		48.95000000000		-122.57000000000		ROBERT		HILVERDA		WHATCOM		Inactive		Inactive		No Active Permit		9-May-03		NW		10		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		DAKOTA CREEK		San Juan Islands		N		Y

		264		HLEDE FARMS		26614 96TH ST E		BUCKLEY		98321		47.17000000000		-122.07100000000		-		HLEDE FARMS		PIERCE COUNTY		Inactive		Active		No Active Permit		25-Sep-08		SW		1141		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER WHITE RIVER		WHITE RIVER/BOISE CREEK		South Central Puget Sound		N		Y

		380		HOFSTRA DAIRY LLC		28408 FERN BLUFF RD		MONROE		98272		47.85300000000		-121.84900000000		JACOB AND JEANETTE		HOFSTRA		SNOHOMISH		Active		Active		No Active Permit		19-Dec-06		NW		596		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SKYKOMISH		SKYKOMISH RIVER/WOODS CREEK		SKYKOMISH RIVER/WOODS CREEK		Whidbey Island		N		Y

		33		HOINES FARM INC		6461 LAWRENCE RD		EVERSON		98247		48.87600000000		-122.30800000000		DARRIN		HOINES		WHATCOM		Inactive		Inactive		No Active Permit		18-Aug-05		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		435		HOLLANDIA FARMS LP		22426 SR HWY 203		MONROE		98272		47.79300000000		-121.97700000000		JACOB AND ART		GROENEWEG		SNOHOMISH		Active		Active		No Active Permit		26-Aug-08		NW		750		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOQUALMIE		LOWER SNOQUALMIE RIVER		CHERRY CREEK		Whidbey Island		N		Y

		17		HOLZ DAIRY		371 E HEMMI RD		LYNDEN		98264		48.86300000000		-122.46900000000		ERIC AND CHRISTINE		HOLZ		WHATCOM		Inactive		Active		No Active Permit		12-Dec-06		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		142		HOVANDER DAIRY		5268 OLSON RD		FERNDALE		98248		48.83200000000		-122.63700000000		ARON		HOVANDER		WHATCOM		Inactive		Inactive		No Active Permit		7-Oct-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		502		HUISMAN FARMS INC		7993 THIEL RD		LYNDEN		98264		48.93300000000		-122.41800000000		JERRY		HUISMAN		WHATCOM		Active		Active		No Active Permit		8-Nov-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		43		HY-GRASS FARMS INC		19505 SE 384TH ST		AUBURN		98002		47.25700000000		-122.08200000000		RICHARD AND MARK		GWERDER		KING		Active		Active		No Active Permit		26-Jun-08		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		614		INGLIN DAIRY		13518 PIONEER WAY E		ORTING		98360		47.11400000000		-122.22100000000		RON		INGLIN		PIERCE COUNTY		Inactive		Inactive		No Active Permit		28-Oct-02		SW		1253		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		CARBON RIVER		LOWER CARBON RIVER		South Central Puget Sound		N		Y

		686		JACKIES JERSEY MILK DAIRY		5643 ALDRICH RD		BELLINGHAM		98226		48.80900000000		-122.50800000000		JACKIE		DE GROOT		WHATCOM		Active		Active		No Active Permit		21-Mar-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		218		JAKE DE HOOG DAIRY		7357 EVERSON GOSHEN RD		EVERSON		98247		48.90300000000		-122.37400000000		JACOB		DE HOOG		WHATCOM		Inactive		Out of Business		No Active Permit		12-Jul-06		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		507		JAMES DAIRY LLC		8305 N ENTERPRISE RD		CUSTER		98240		48.94200000000		-122.57300000000		GORDON		JAMES		WHATCOM		Active		Active		No Active Permit		20-Aug-08		NW		10		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		DAKOTA CREEK		San Juan Islands		N		Y

		208		JAMES HEERINGA DAIRY		9463 HILL RD		SUMAS		98295		48.98500000000		-122.27400000000		JIM		HEERINGA		WHATCOM		Active		Active		No Active Permit		6-Jun-07		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		195		JERRY VAN DER VEEN DAIRY		17238 MCLEAN RD		MOUNT VERNON		98273		48.42000000000		-122.37300000000		JERRY		VAN DER VEEN		SKAGIT		Inactive		Inactive		No Active Permit		25-Oct-06		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		648		JIM AND HOLLY POTOCNIK		21403 SE 460TH ST		ENUMCLAW		98022		47.18900000000		-122.05600000000		JIM AND HOLLY		POTOCNIK		KING		Active		Active		No Active Permit		8-Mar-07		NW		1141		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER WHITE RIVER		WHITE RIVER/BOISE CREEK		South Central Puget Sound		N		Y

		783		JM DAIRY		3909 E HOFF RD		EVERSON		98247		48.85500000000		-122.28100000000		JIM ROGER AND DUSTIN		RICHNER		WHATCOM		Inactive		Inactive		No Active Permit		5-Sep-07		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		37		J-N-J ENGLE DAIRY		15001 OLD SNOHOMISH MONROE RD		SNOHOMISH		98290		47.85100000000		-122.01800000000		JIM AND JAMMIE		ENGLE		SNOHOMISH		Inactive		Inactive		No Active Permit		13-Feb-02		NW		596		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SKYKOMISH		SKYKOMISH RIVER/WOODS CREEK		SKYKOMISH RIVER/WOODS CREEK		Whidbey Island		N		Y

		349		JOHN & ANITA FEENSTRA DAIRY		2114 STICKNEY ISLAND RD		EVERSON		98247		48.93400000000		-122.37400000000		JOHN		FEENSTRA		WHATCOM		Active		Active		No Active Permit		6-Jun-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		226		JOHN ALBERT DAIRY		26812 SUMNER BUCKLEY HWY		BUCKLEY		98321		47.17700000000		-122.06900000000		JOHN		ALBERT		PIERCE COUNTY		Active		Active		No Active Permit		17-Apr-08		SW		1141		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER WHITE RIVER		WHITE RIVER/BOISE CREEK		South Central Puget Sound		N		Y

		113		JOHN AND HELEN DECK DAIRY		18832 TUALCO RD		MONROE		98272		47.82600000000		-121.98500000000		JOHN AND HELEN		DECK		SNOHOMISH		Active		Active		No Active Permit		24-Sep-08		NW		596		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SKYKOMISH		SKYKOMISH RIVER/WOODS CREEK		SKYKOMISH RIVER/WOODS CREEK		Whidbey Island		N		Y

		81		JOHN AND MARLENE KOOPMAN DAIRY		46029 276TH AVE SE		ENUMCLAW		98022		47.18800000000		-121.97200000000		JOHN		KOOPMAN		KING		Inactive		Inactive		No Active Permit		25-Jan-07		NW		1186		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER WHITE RIVER		WHITE RIVER/MUD MOUNTAIN LAKE		South Central Puget Sound		N		Y

		564		JOHN KORTUS DAIRY		3545 BRECKENRIDGE RD		EVERSON		98247		48.93000000000		-122.29900000000		JOHN		KORTUS		WHATCOM		Inactive		Inactive		No Active Permit		22-Aug-01		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		766		JOHN PEEL DAIRY		8118 TRAPLINE RD		EVERSON		98247		48.93500000000		-122.35100000000		JOHN D		PEEL		WHATCOM		Inactive		Inactive		No Active Permit		15-May-03		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		773		JOHNSON CREEK DAIRY		3604 FLANNEGAN RD		SUMAS		98295		48.98800000000		-122.28900000000		KENNETH		JOHNSON		WHATCOM		Inactive		Inactive		No Active Permit		28-Jul-05		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		408		JONES ROAD DAIRY		4927 JONES ROAD		SUMAS		98295		49.00000000000		-122.21700000000		DUANE		TE VELDE		WHATCOM		Inactive		Inactive		No Active Permit		16-Oct-02		NW		16		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SAAR CREEK		San Juan Islands		N		Y

		768		JO-RAY GUERNSEY FARM		5580 EAST RD		BELLINGHAM		98226		48.84400000000		-122.45700000000		JOAN D		RAYMOND		WHATCOM		Active		Active		No Active Permit		19-Feb-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		185		JOSIE DAIRY		22324 SE 436TH ST		ENUMCLAW		98022-9035		47.21000000000		-122.02800000000		ED		JOSIE		KING		Active		Active		No Active Permit		29-Jul-08		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		769		K & L HOLSTEINS		3499 BRECKENRIDGE RD		EVERSON		98247		48.93100000000		-122.29500000000		R LLOYD		BOS		WHATCOM		Inactive		Inactive		No Active Permit		16-Jul-02		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		770		KALLISBELL FARMS INC		1133 E POLE RD		EVERSON		98247		48.89200000000		-122.42700000000		KEN		SCHILKE		WHATCOM		Inactive		Inactive		No Active Permit		21-Jan-05		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		636		KALSBEEK FARMS PARTNERSHIP		2625 VALLEY HWY		DEMING		98244		48.75000000000		-122.20100000000		ELVIN AND DAVE		KALSBEEK		WHATCOM		Inactive		Inactive		No Active Permit		28-Oct-05		NW		122		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		SOUTH FORK NOOKSACK RIVER		LOWER SOUTH FORK NOOKSACK RIVER		San Juan Islands		N		Y

		772		KEGLEY DAIRY		1697 S BANK RD		OAKVILLE		98568		47.07700000000		-122.84800000000		EARL		KEGLEY		GRAYS HARBOR		Active		Active		No Active Permit		21-Feb-08		SW		1215		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		KITSAP		PRAIRIE		LACEY		South Puget Sound		N		Y

		82		KEITH AND ROXIE ROOSMA DAIRY		1243 E POLE RD		EVERSON		98247		48.89200000000		-122.42200000000		KEITH AND ROXIE		ROOSMA		WHATCOM		Active		Active		No Active Permit		23-Jul-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		756		KELLER DAIRY		1931 W SNOQUALMIE RIVER RD SE		FALL CITY		98024-8002		47.60000000000		-121.91700000000		STEVE		KELLER		KING		Active		Active		No Active Permit		5-Dec-06		NW		850		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOQUALMIE		SOUTH FORK SNOQUALMIE RIVER		SOUTH FORK SNOQUALMIE RIVER		Whidbey Island		N		Y

		473		KEN BOSSCHER DAIRY		9043 NOOKSACK RD		EVERSON		98247		48.99400000000		-122.30800000000		KEN		BOSSCHER		WHATCOM		Active		Active		No Active Permit		1-Oct-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		291		KENNETH G ZYLSTRA DAIRY		1485 E BOUNDARY RD		LYNDEN		98264		49.00000000000		-122.40800000000		KENNETH G		ZYLSTRA		WHATCOM		Active		Active		No Active Permit		28-Aug-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		774		KENNETH KOSTERS		19901 W SNOQUALMIE RIVER RD NE		DUVALL		98019-9404		47.76400000000		-122.09500000000		KEN AND EUNICE		KOSTERS		KING		Active		Active		No Active Permit		20-Mar-07		NW		694		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LAKE WASHINGTON		SAMMAMISH RIVER		MIDDLE SAMMAMISH RIVER		South Central Puget Sound		N		Y

		410		KOSTERLAND DAIRY		24219 HIGH BRIDGE RD		MONROE		98272		47.77700000000		-121.99900000000		KORBEN AND TAMI		KOSTERS		SNOHOMISH		Inactive		Inactive		No Active Permit		-		NW		750		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOQUALMIE		LOWER SNOQUALMIE RIVER		CHERRY CREEK		Whidbey Island		N		Y

		777		KOSTERLAND DAIRY OLD2		22626 SOFIE RD		MONROE		98272		47.85500000000		-121.92600000000		KORBEN AND TAMI		KOSTERS		SNOHOMISH		Inactive		Inactive		No Active Permit		26-Feb-02		NW		596		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SKYKOMISH		SKYKOMISH RIVER/WOODS CREEK		SKYKOMISH RIVER/WOODS CREEK		Whidbey Island		N		Y

		461		KRUSE FAMILY LP		42922 284TH AVE SE		ENUMCLAW		98022		47.22200000000		-121.96200000000		ED AND BRAD		KRUSE		KING		Active		Active		No Active Permit		19-Dec-07		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		64		KURTWOOD FARMS		18409 BEALL RD SW		VASHON		98070		47.44000000000		-122.45000000000		KURT		TIMMERMEISTER		KING		Active		Active		No Active Permit		8-Feb-07		NW		994		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		KITSAP		PUGET SOUND/EAST PASSAGE		VASHON ISLAND		South Central Puget Sound		N		Y

		213		KWANT DAIRY		8325 BOE RD		STANWOOD		98292		48.21300000000		-122.34600000000		FRED		KWANT		SNOHOMISH		Inactive		Inactive		No Active Permit		27-Jan-05		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		579		L B VEEN HOLSTEINS LLC		21994 PRAIRIE RD		SEDRO WOOLLEY		98284		48.58300000000		-122.26900000000		LARRY		VANDER VEEN		SKAGIT		Active		Active		No Active Permit		29-Nov-07		NW		186		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		SAMISH RIVER		Whidbey Island		N		Y

		318		LA-DEE HOLSTEINS		1594 W BADGER RD		CUSTER		98240		48.96500000000		-122.57100000000		LARRY		TJOELKER		WHATCOM		Active		Active		No Active Permit		28-Sep-08		NW		10		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		DAKOTA CREEK		San Juan Islands		N		Y

		782		LAGERWEY DAIRY		8744 NORTHWOOD RD		EVERSON		98247		48.96600000000		-122.40600000000		LEROY AND DEBBIE		LAGERWEY		WHATCOM		Active		Active		No Active Permit		16-Oct-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		472		LAGERWOOD FARMS INC		9147 GREEN RD		BURLINGTON		98233		48.51400000000		-122.33300000000		NELS AND OSCAR		LAGERLUND		SKAGIT		Active		Active		No Active Permit		23-May-07		NW		186		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		SAMISH RIVER		Whidbey Island		N		Y

		565		LANGLEY DAIRY INC		9412 JACKMAN RD		LYNDEN		98264		48.98700000000		-122.50000000000		SHAWN		LANGLEY		WHATCOM		Active		Active		No Active Permit		29-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		717		LANGLEY DAIRY INC #2		1625 PARADISE RD		FERNDALE		98248		48.85500000000		-122.56900000000		SHAWN AND CLARISSA		LANGLEY		WHATCOM		Inactive		Inactive		No Active Permit		-		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		464		LAR-A-LIN DAIRY LLC		1850 LOOMIS TRAIL RD		CUSTER		98240		48.95000000000		-122.56800000000		LARRY		VANDE HOEF		WHATCOM		Inactive		Inactive		No Active Permit		18-Oct-02		NW		10		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		DAKOTA CREEK		San Juan Islands		N		Y

		561		LAST STAND FARMS LLC		1721 VAN DYK RD		EVERSON		98247		48.91000000000		-122.39400000000		LUCAS		VOS		WHATCOM		Active		Active		No Active Permit		9-Jan-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		640		LAUREL DAIRY LLC		329 BEARD RD		LYNDEN		98264		48.88400000000		-122.47100000000		RHONDA		PLAGERMAN		WHATCOM		Inactive		Active		No Active Permit		17-Jan-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		602		LAWRENCE VAN HOOF DAIRY		21531 SE 456TH WAY		ENUMCLAW		98022		47.19000000000		-122.05500000000		LAWRENCE		VAN HOOF		KING		Active		Active		No Active Permit		24-May-06		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		465		LE CLAIR FARMS		14410 BEAVER LAKE RD		MOUNT VERNON		98273		48.43800000000		-122.22000000000		JOE		LECLAIR		SKAGIT		Active		Active		No Active Permit		27-Sep-07		NW		286		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		NOOKACHAMPS CREEK		Whidbey Island		N		Y

		781		LEE HAAKENSON DAIRY		32421 TISCH RD S		ROY		98580		46.96600000000		-122.51600000000		LEE R		HAAKENSON		PIERCE COUNTY		Inactive		Inactive		No Active Permit		22-Mar-06		SW		1329		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NISQUALLY		LOWLAND		MURRAY CREEK		South Puget Sound		N		Y

		234		LEN SOLER DAIRY		25408 112TH ST E		BUCKLEY		98321		47.15600000000		-122.09000000000		LEONARD		SOLER		PIERCE COUNTY		Inactive		Inactive		No Active Permit		15-Dec-04		SW		1231		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		CARBON RIVER		SOUTH PRAIRIE CREEK		South Central Puget Sound		N		Y

		590		LENACRES DAIRY		9179 BLOOM RD		LYNDEN		98264		48.97500000000		-122.42300000000		DENNIS D		LENSSEN		WHATCOM		Active		Active		No Active Permit		1-Oct-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		603		LENSSEN DAIRY LLC		2172 PANGBORN RD		LYNDEN		98264		48.98300000000		-122.37300000000		TROY, TERRY AND CURTIS		LENSSEN		WHATCOM		Active		Active		No Active Permit		7-Jun-07		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		497		LLOYD WINTERBERG DAIRY		7498 GUIDE MERIDIAN RD		LYNDEN		98264		48.91900000000		-122.48400000000		LLOYD A		WINTERBERG		WHATCOM		Active		Active		No Active Permit		10-Jul-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		320		LONNIE F BOOTH DAIRY		974 N SEQUIM AVE		SEQUIM		98382		48.09400000000		-123.10100000000		LONNIE F		BOOTH		CLALLAM		Inactive		Inactive		No Active Permit		14-Jul-04		SW		461		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUNGENESS/ELWHA		DUNGENESS RIVER		LOWER DUNGENESS RIVER		Strait of Juan de Fuca		N		Y

		145		LOUIS H STANGELAND FARM 1		5411 PIONEER HWY		STANWOOD		98292		48.22700000000		-122.28900000000		LOUIS H		STANGELAND		SNOHOMISH		Active		Active		No Active Permit		27-Jun-08		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		147		LOUIS H STANGELAND FARM 1		5411 PIONEER HWY		STANWOOD		98292		48.22700000000		-122.28900000000		LOUIS H		STANGELAND		SNOHOMISH		Active		Active		No Active Permit		27-Jun-08		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		144		LOUIS H STANGELAND FARM 2		4515 PIONEER HWY		STANWOOD		98292		48.22600000000		-122.28400000000		LOUIS H		STANGELAND		SNOHOMISH		Active		Active		No Active Permit		27-Jun-08		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		146		LOUIS H STANGELAND FARM 2		4515 PIONEER HWY		STANWOOD		98292		48.22600000000		-122.28400000000		LOUIS H		STANGELAND		SNOHOMISH		Active		Active		No Active Permit		27-Jun-08		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		12		LOWBIRD FARM		40400 HARTS LAKE VALLEY RD S		ROY		98580		46.89200000000		-122.48100000000		BERNIE		NASH		PIERCE COUNTY		Inactive		Active		No Active Permit		-		SW		1329		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NISQUALLY		LOWLAND		MURRAY CREEK		South Puget Sound		N		Y

		339		LYNN AND JANET MEGARD DAIRY		550 W LAUREL RD		BELLINGHAM		98226		48.85500000000		-122.50800000000		LYNN		MEGARD		WHATCOM		Inactive		Inactive		No Active Permit		13-Jan-05		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		552		M J D FARMS 1 LLC		1679 LOOMIS TRAIL RD		CUSTER		98240		48.95000000000		-122.55800000000		MICHAEL		DOUMA		WHATCOM		Active		Active		No Active Permit		23-Jan-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		582		MAARHUIS DAIRY LLC		9489 HOVEL RD		SUMAS		98295		48.97800000000		-122.25800000000		KEN AND JOPIE		MAARHUIS		WHATCOM		Active		Active		No Active Permit		12-Mar-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		171		MAHAN RANCH		12307 VAIL CUTOFF SE		RAINIER		98576		46.87500000000		-122.69500000000		LARRY AND HOLLY		MAHAN		THURSTON		Inactive		Inactive		No Active Permit		17-May-05		SW		1229		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DESCHUTES		PRAIRIE		TUMWATER		South Puget Sound		N		Y

		503		MAHAN RANCH LLC		12307 VAIL CUTOFF RD		RAINIER		98576		46.87400000000		-122.69600000000		LARRY		MAHAN		THURSTON		Active		Active		No Active Permit		29-Oct-08		SW		1229		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DESCHUTES		PRAIRIE		TUMWATER		South Puget Sound		N		Y

		504		MAHAN RANCH LLC		12307 VAIL CUTOFF RD		RAINIER		98576		46.87400000000		-122.69600000000		LARRY		MAHAN		THURSTON		Active		Active		No Active Permit		29-Oct-08		SW		1229		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DESCHUTES		PRAIRIE		TUMWATER		South Puget Sound		N		Y

		784		MAINSTREAM HOLSTEINS		2350 MAIN ST		LYNDEN		98264-9731		48.94600000000		-122.50600000000		RANDY		KORTUS		WHATCOM		Active		Active		No Active Permit		10-Apr-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		577		MAPLE LANE DAIRY		303 TEN MILE RD		LYNDEN		98264		48.87000000000		-122.47500000000		PAUL		ELGERSMA		WHATCOM		Active		Active		No Active Permit		15-Jul-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		424		MAPLE VIEW FARM		1747 KAMM RD		LYNDEN		98264		48.95700000000		-122.39900000000		BRAD AND LORNA		TE VELDE		WHATCOM		Active		Active		No Active Permit		3-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		471		MAPLE VIEW FARM LLC		755 WASHINGTON HARBOR RD		SEQUIM		98382		48.08600000000		-123.05800000000		BEN		SMITH		CLALLAM		Active		Active		No Active Permit		24-Jul-08		SW		503		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUNGENESS/ELWHA		SEQUIM BAY		SEQUIM BAY		Strait of Juan de Fuca		N		Y

		392		MAPLEVILLE DAIRY INC		3992 BOWEN RD		SUMAS		98295		48.98800000000		-122.26700000000		JOHN AND DALE		DE VRIES		WHATCOM		Active		Active		No Active Permit		25-Jun-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		785		MAR G DAIRY		2457 HALVERSTICK RD		LYNDEN		98264		48.99400000000		-122.33800000000		MARTIN AND GERRILYN		VANDE HOEF		WHATCOM		Inactive		Inactive		No Active Permit		21-Mar-05		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		174		MARK & LYNN HERETH		11930 SPRINGHETTI RD		SNOHOMISH		98290		47.88800000000		-122.09900000000		MARK AND LYNNE		HERETH		SNOHOMISH		Inactive		Inactive		No Active Permit		16-Nov-05		NW		573		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOHOMISH		SNOHOMISH RIVER		LOWER SNOHOMISH RIVER		Whidbey Island		N		Y

		484		MARK PRIETO DAIRY		6107 RIVERSHORE RD		EVERETT		98205		47.94100000000		-122.16800000000		MARK		PRIETO		SNOHOMISH		Inactive		Inactive		No Active Permit		16-Nov-05		NW		573		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOHOMISH		SNOHOMISH RIVER		LOWER SNOHOMISH RIVER		Whidbey Island		N		Y

		329		MARK VANDERHAGE DAIRY		8618 VAN BUREN RD		EVERSON		98247		48.95400000000		-122.33000000000		MARK		VANDERHAGE		WHATCOM		Inactive		Inactive		No Active Permit		10-May-02		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		536		MARKWELL HOLSTEINS LLC		1492 PANGBORN RD		LYNDEN		98264-9556		48.97900000000		-122.41000000000		MARK		VAN MERSBERGEN		WHATCOM		Active		Active		No Active Permit		28-Feb-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		36		MARMEL DAIRY		3418 E BADGER RD		EVERSON		98247		48.96400000000		-122.30200000000		MARK		OLSON		WHATCOM		Active		Active		No Active Permit		13-Feb-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		125		MCKAY FARMS INC		1625 PARADISE RD		FERNDALE		98248		48.85500000000		-122.56600000000		DON		MCKAY		WHATCOM		Inactive		Inactive		No Active Permit		19-Mar-01		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		543		MEADOW-CRESS FARMS LLC		9184 DEPOT RD		LYNDEN		98264		48.97500000000		-122.45100000000		GARY		WEG		WHATCOM		Inactive		Out of Business		No Active Permit		18-Oct-02		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		493		MESMAN FARM		12609 DODGE VALLEY RD		MOUNT VERNON		98273		48.39300000000		-122.46900000000		ALAN AND VICKIE		MESMAN		SKAGIT		Active		Active		No Active Permit		28-Nov-07		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		725		MIEDEMA DAIRY		19426 TUALCO LOOP RD		MONROE		98272		47.81900000000		-121.99000000000		HENRY J		MIEDEMA		SNOHOMISH		Active		Active		No Active Permit		29-Mar-07		NW		596		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SKYKOMISH		SKYKOMISH RIVER/WOODS CREEK		SKYKOMISH RIVER/WOODS CREEK		Whidbey Island		N		Y

		375		MIKE LANTING DAIRY		45003 208TH AVE SE		ENUMCLAW		98022-9512		47.19900000000		-122.06400000000		MIKE		LANTING		KING		Active		Active		No Active Permit		9-Aug-07		NW		1141		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER WHITE RIVER		WHITE RIVER/BOISE CREEK		South Central Puget Sound		N		Y

		199		MISICH DAIRY FARM		7527 LOWELL SNOHOMISH RIVER RD		SNOHOMISH		98290		47.91800000000		-122.13600000000		JOHN		MISICH		SNOHOMISH		Inactive		Inactive		No Active Permit		27-Feb-01		NW		573		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOHOMISH		SNOHOMISH RIVER		LOWER SNOHOMISH RIVER		Whidbey Island		N		Y

		445		MOLENDYK DAIRY		1214 HAMPTON RD		LYNDEN		98264		48.94300000000		-122.42100000000		DWAYNE		MOLENDYK		WHATCOM		Inactive		Inactive		No Active Permit		29-Jun-01		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		481		MOSER FARMS INC		2429 S RED RIVER RD		FERNDALE		98248		48.81100000000		-122.62500000000		STEVE AND FRANK		MOSER		WHATCOM		Active		Reservation		No Active Permit		27-Aug-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		492		MOUNTAIN GLO INC		1945 E HEMMI RD		EVERSON		98247		48.86200000000		-122.38200000000		BRIAN		STROM		WHATCOM		Active		Active		No Active Permit		9-Oct-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		259		MOUNTAIN RIDGE DAIRY INC		2816 LINDSAY RD		EVERSON		98247		48.94900000000		-122.34100000000		JOHN M		VANDER VEEN		WHATCOM		Inactive		Inactive		No Active Permit		4-Oct-01		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		420		MOUNTAIN VIEW DAIRY INC		11312 248TH ST E		GRAHAM		98338		47.03100000000		-122.27900000000		GLADYS		KRAPF		PIERCE COUNTY		Inactive		Inactive		WAG011044B		21-Oct-04		SW		1309		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NISQUALLY		LOWLAND		SOUTH CREEK		South Puget Sound		N		Y

		42		MULDER DAIRY		26923 HOEHN RD		SEDRO WOOLLEY		98284		48.50500000000		-122.18900000000		JAN AND BILL		MULDER		SKAGIT		Inactive		Inactive		No Active Permit		14-Dec-05		NW		236		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		MIDDLE SKAGIT RIVER/FINNEY CREEK		HANSEN CREEK		Whidbey Island		N		Y

		371		MUZZALL FARMS		938 SCENIC HEIGHTS RD		OAK HARBOR		98277		48.24500000000		-122.66300000000		RON		MUZZALL		WHIDBEY ISLAND		Inactive		Inactive		No Active Permit		23-Apr-03		NW		317		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		KITSAP		NORTH PUGET SOUND		WHIDBEY ISLAND		Whidbey Island		N		Y

		120		NATURAL MILK		2305 NORMAN RD		STANWOOD		98292		48.21300000000		-122.26200000000		JEREMY		VISSER		SNOHOMISH		Active		Active		No Active Permit		2-Sep-08		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		336		NEERLANDA DAIRY		8663 DOUBLE DITCH RD		LYNDEN		98264		48.95800000000		-122.47300000000		PETER		STEIGER		WHATCOM		Active		Active		No Active Permit		30-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		335		NEFF FARMS		10403 67TH AVE NE		MARYSVILLE		98270		48.08900000000		-122.13200000000		JACOB P		NEFF		SNOHOMISH		Active		Active		No Active Permit		30-Oct-07		NW		444		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOHOMISH		SNOHOMISH RIVER		UPPER SNOHOMISH RIVER		Whidbey Island		N		Y

		257		NICK VAN DAM DAIRY		11924 67TH AVE NE		ARLINGTON		98223		48.10300000000		-122.14100000000		NICK		VAN DAM		SNOHOMISH		Active		Active		No Active Permit		26-Mar-08		NW		444		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOHOMISH		SNOHOMISH RIVER		UPPER SNOHOMISH RIVER		Whidbey Island		N		Y

		454		NORMAN BROOK FARM INC		8000 428TH AVE SE		SNOQUALMIE		98065		47.52900000000		-121.76700000000		TIMOTHY AND SUSAN		BERNDT		KING		Inactive		Inactive		No Active Permit		13-May-02		NW		946		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOQUALMIE		NORTH FORK SNOQUALMIE RIVER		NORTH FORK SNOQUALMIE RIVER MOUTH		Whidbey Island		N		Y

		114		NORMANNA FARM INC		3801 NORMAN ROAD		STANWOOD		98292		48.21000000000		-122.28300000000		HOWARD E		ROD		SNOHOMISH		Active		Active		No Active Permit		27-Feb-08		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		50		NORTH FORK DAIRY		15317 300TH ST NE		ARLINGTON		98223		48.26900000000		-122.02200000000		RANDY		PETERSON		SNOHOMISH		Active		Active		No Active Permit		19-Apr-07		NW		370		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		NORTH FORK STILLAGUAMISH RIVER		LOWER NORTH FORK STILLAGUAMISH RIVER		Whidbey Island		N		Y

		22		NO-VU DAIRY		23621 70TH AVE NW		STANWOOD		98292		48.21000000000		-122.32600000000		TRYGVE L		HANSON		SNOHOMISH		Active		Active		No Active Permit		27-Aug-08		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		480		OK DAIRY LLC		3721 E BADGER RD		EVERSON		98247		48.96400000000		-122.28300000000		LARRY JAY AND JOHN		VAN MIDDENDORP		WHATCOM		Active		Active		No Active Permit		14-Oct-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		21		OSCEOLA JERSEY LLC		22505 SE 464TH ST		ENUMCLAW		98022		47.18400000000		-122.04100000000		ROBERT T		BAKER		KING		Active		Active		No Active Permit		27-Jun-07		NW		1141		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER WHITE RIVER		WHITE RIVER/BOISE CREEK		South Central Puget Sound		N		Y

		444		OTTER BROTHERS DAIRY		9088 BENDER RD		LYNDEN		98264		48.97200000000		-122.44000000000		KEN AND RON		OTTER		WHATCOM		Inactive		Inactive		No Active Permit		17-Oct-01		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		354		OUR LADY OF THE ROCK		865 HOFFMAN COVE RD		SHAW ISLAND		98286		48.56100000000		-122.95800000000		MOTHER THERESE		CRITCHLEY		SAN JUAN COUNTY		Active		Active		No Active Permit		24-Mar-06		NW		222		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SAN JUAN ISLANDS		SHAW		SHAW ISLAND		San Juan Islands		N		Y

		596		OUT-R-WAY DAIRY		3771 CENTER RD		CHIMACUM		98325		47.93800000000		-122.79600000000		PHIL		HUNTINGFORD		JEFFERSON COUNTY		Active		Active		No Active Permit		23-Jul-08		SW		619		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUGET SOUND		PORT LUDLOW/CHIMACUM CREEK		CHIMACUM CREEK		Hood Canal		N		Y

		203		PARISH DAIRY		7274 HANNEGAN RD		LYNDEN		98264		48.91300000000		-122.44100000000		PAUL		PARISH		WHATCOM		Active		Active		No Active Permit		2-Oct-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		432		PARKER DAIRY INC		358 TEN MILE RD		LYNDEN		98264-9634		48.87000000000		-122.47100000000		TED		PARKER		WHATCOM		Active		Active		No Active Permit		11-Feb-04		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		384		PAUL BONSEN DAIRY		620 E BADGER RD		LYNDEN		98264-9502		48.96200000000		-122.45700000000		PAUL		BONSEN		WHATCOM		Active		Active		No Active Permit		30-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		322		PAUL DAIRY INC		2584 HAYNIE RD		CUSTER		98240		48.97100000000		-122.61900000000		CLARENCE		PAUL		WHATCOM		Inactive		Inactive		No Active Permit		18-Apr-01		NW		10		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		DAKOTA CREEK		San Juan Islands		N		Y

		286		PAUL YOST DAIRY		6198 SIPER RD		EVERSON		98247-9434		48.86300000000		-122.29200000000		PAUL		YOST		WHATCOM		Inactive		Inactive		No Active Permit		7-Mar-01		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		300		PEN ROD DAIRY		9304 KRAGHT RD		LYNDEN		98264		48.97900000000		-122.36400000000		ROD		VISSER		WHATCOM		Active		Active		No Active Permit		1-Oct-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		255		PERRY FARMS		8992 VAN BUREN RD		EVERSON		98247		48.97000000000		-122.33000000000		RODERIC		PERRY		WHATCOM		Active		Active		No Active Permit		1-Oct-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		306		PHIL ROORDA DAIRY		1745 HAMPTON RD		EVERSON		98247		48.94200000000		-122.38800000000		PHIL		ROORDA		WHATCOM		Inactive		Inactive		No Active Permit		20-Dec-01		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		401		PINE VIEW DAIRY		15121 23RD AVE NE		ARLINGTON		98223-9701		48.13400000000		-122.19800000000		ANDY AND MARCIA		LANTING		SNOHOMISH		Inactive		Inactive		No Active Permit		13-Feb-03		NW		444		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOHOMISH		SNOHOMISH RIVER		UPPER SNOHOMISH RIVER		Whidbey Island		N		Y

		379		PLAGERMAN FARMS INC		8798 GUIDE MERIDIAN RD		LYNDEN		98264		48.96000000000		-122.48400000000		DAVID AND JANIS		PLAGERMAN		WHATCOM		Inactive		Inactive		No Active Permit		14-Feb-02		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		202		PLATEAU FARMS		19402 SE 400TH ST		ENUMCLAW		98022		47.24300000000		-122.08100000000		JOHN AND WENDY		BITNEY		KING		Active		Active		No Active Permit		21-Feb-08		NW		1141		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER WHITE RIVER		WHITE RIVER/BOISE CREEK		South Central Puget Sound		N		Y

		715		PLEASANT VALLEY DAIRY		6804 KICKERVILLE RD		FERNDALE		98284		48.88900000000		-122.70400000000		JOYCE, BARRY AND SETH		SNOOK		WHATCOM		Active		Active		No Active Permit		20-Jul-07		NW		18		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		TERRELL CREEK		San Juan Islands		N		Y

		38		PLEASANT VALLEY DAIRY INC		6804 KICKERVILLE RD		FERNDALE		98248		48.88200000000		-122.70300000000		GEORGE		TRAIN		WHATCOM		Inactive		Active		No Active Permit		18-Nov-05		NW		18		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		TERRELL CREEK		San Juan Islands		N		Y

		534		PLOWMAN DAIRY LLC		16402 SMITH PRAIRIE RD		YELM		98597		46.85600000000		-122.53100000000		RALPH AND MAUREEN		PLOWMAN		THURSTON		Active		Inactive		No Active Permit		8-May-07		SW		1390		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DESCHUTES		PRAIRIE		UPPER DESCHUTES RIVER		South Puget Sound		N		Y

		601		POMEROY FARM LLC		2343 WILLEYS LAKE RD		CUSTER		98240		48.92100000000		-122.60500000000		ED		POMEROY		WHATCOM		Active		Active		No Active Permit		30-Sep-08		NW		10		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		DAKOTA CREEK		San Juan Islands		N		Y

		327		POSTMA DAIRY LLC		4002 MORGAN RD		SUMAS		98295		48.97500000000		-122.26900000000		LESLIE AND DEAN		POSTMA		WHATCOM		Active		Active		No Active Permit		1-Oct-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		417		PRIJATEL BROS DAIRY		22819 SE 368TH ST		ENUMCLAW		98022		47.27200000000		-122.03700000000		TONY AND JOE JR		PRIJATEL		KING		Active		Active		WAG013030A		29-Jul-08		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		418		PRIJATEL BROTHERS DAIRY		22819 SE 368TH ST		ENUMCLAW		98022		47.26900000000		-122.03500000000		TONY AND JOE		PRIJATEL		KING		Inactive		Active		No Active Permit		22-Feb-06		SW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		676		PROVIDENCE DAIRY		1828 LOOMIS TRAIL RD		CUSTER		98240		48.95000000000		-122.58200000000		CARL OR RHONDA		CAMPING		WHATCOM		Active		Active		No Active Permit		29-Aug-08		NW		10		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		DAKOTA CREEK		San Juan Islands		N		Y

		46		R & M ENTERPRISES		8847 GARRISON RD		EVERSON		98247		48.96200000000		-122.28800000000		RICK		HAGEN		WHATCOM		Inactive		Inactive		No Active Permit		14-Dec-07		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		54		R BAJEMA FARM, INC		1625 PARADISE RD		FERNDALE		98248		48.96500000000		-122.45200000000		ROGER		BAJEMA		WHATCOM		Active		Active		No Active Permit		4-Sep-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		610		R C FARMS		17630 MOORE RD		MOUNT VERNON		98273		48.36900000000		-122.36400000000		RON P		OBRIEN		SKAGIT		Inactive		Inactive		No Active Permit		5-Mar-03		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		724		R C FARMS		17630 MOORE RD		MOUNT VERNON		98273		48.37000000000		-122.36400000000		RON		O'BRIEN		SKAGIT		Inactive		Inactive		No Active Permit		-		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		456		R T J FARM LLC		2225 W BADGER RD		CUSTER		98240		48.96500000000		-122.60200000000		RODNEY AND SHARON		TJOELKER		WHATCOM		Active		Active		No Active Permit		23-Apr-08		NW		10		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		DAKOTA CREEK		San Juan Islands		N		Y

		128		RAINEY FARMS INC		2304 VALLEY HWY		DEMING		98244		48.74500000000		-122.20100000000		JEFF AND VICKI		RAINEY		WHATCOM		Active		Active		No Active Permit		15-Feb-07		NW		122		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		SOUTH FORK NOOKSACK RIVER		LOWER SOUTH FORK NOOKSACK RIVER		San Juan Islands		N		Y

		130		RAINEY FARMS INC		2304 VALLEY HWY		DEMING		98244		48.74500000000		-122.20100000000		JEFF AND VICKI		RAINEY		WHATCOM		Active		Active		No Active Permit		15-Feb-07		NW		122		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		SOUTH FORK NOOKSACK RIVER		LOWER SOUTH FORK NOOKSACK RIVER		San Juan Islands		N		Y

		127		RAINEY FARMS INC 2		5225 POTTER RD		DEMING		98244		48.78900000000		-122.18400000000		JEFF		RAINEY		WHATCOM		Active		Active		No Active Permit		15-Feb-07		NW		122		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		SOUTH FORK NOOKSACK RIVER		LOWER SOUTH FORK NOOKSACK RIVER		San Juan Islands		N		Y

		129		RAINEY FARMS INC 2		5225 POTTER RD		DEMING		98244		48.78900000000		-122.18400000000		JEFF		RAINEY		WHATCOM		Active		Active		No Active Permit		15-Feb-07		NW		122		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		SOUTH FORK NOOKSACK RIVER		LOWER SOUTH FORK NOOKSACK RIVER		San Juan Islands		N		Y

		722		RAINVIEW DAIRY LLC		23506 MARINE DR NW		STANWOOD		98292		48.20500000000		-122.33800000000		GREGORY AND BETH		BOON		SNOHOMISH		Active		Active		No Active Permit		20-Feb-07		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		250		RALEIGH GOOD DAIRY		12779 AVON ALLEN RD		BURLINGTON		98233		48.46100000000		-122.38300000000		RALEIGH		GOOD		SKAGIT		Inactive		Inactive		No Active Permit		25-Feb-08		NW		268		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		JOE LEARY SLOUGH		Whidbey Island		N		Y

		224		RANDY GOOD DAIRY		25512 MINKLER RD		SEDRO WOOLLEY		98284		48.51400000000		-122.19400000000		RANDY		GOOD		SKAGIT		Inactive		Inactive		No Active Permit		27-Jan-06		NW		236		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		MIDDLE SKAGIT RIVER/FINNEY CREEK		HANSEN CREEK		Whidbey Island		N		Y

		360		RAY STUIT DAIRY		9005 BENSON RD		LYNDEN		98264		48.96900000000		-122.46200000000		RAYMOND AND NELDA		STUIT		WHATCOM		Inactive		Inactive		No Active Permit		12-Jul-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		549		RHODY DAIRY LLC		9056 TELEGRAPH RD		SUMAS		98295-8802		48.96900000000		-122.26200000000		JAY		DE JONG		WHATCOM		Active		Active		No Active Permit		15-Oct-07		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		244		RICHARD & JUDITH VAN DAM		41226 236TH AVE SE		ENUMCLAW		98022-8605		47.23100000000		-122.02200000000		RICHARD AND JUDITH		VAN DAM		KING		Active		Active		No Active Permit		31-Oct-07		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		45		RICK AND MARILYN HAGEN ENTERPRISES		8848 GARRISON RD		EVERSON		98247		48.96100000000		-122.28800000000		-		-		WHATCOM		Inactive		-		No Active Permit		-		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		793		RICK MOUWS DAIRY		5332 LOWELL LARIMER RD		EVERETT		98208		47.89500000000		-122.15100000000		RICK AND DEBBIE		MOUW		SNOHOMISH		Inactive		Inactive		No Active Permit		19-Mar-02		NW		573		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOHOMISH		SNOHOMISH RIVER		LOWER SNOHOMISH RIVER		Whidbey Island		N		Y

		529		RIDGELINE DAIRY LLC		3300 HOPEWELL RD		EVERSON		98247-9441		48.88400000000		-122.30800000000		JOHN AND CINDY		VAN BERKUM		WHATCOM		Active		Active		No Active Permit		26-Feb-07		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		47		RITTER DAIRY		19916 SE 436 ST		ENUMCLAW		98022		47.21000000000		-122.02800000000		JIM		RITTER		KING		Active		Active		No Active Permit		27-Nov-07		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		325		RIVER BEND DAIRY INC		20281 DIKE RD		MOUNT VERNON		98273		48.34400000000		-122.34800000000		CHRIS AND ASHLEY		SYBRANDY		SKAGIT		Active		Active		No Active Permit		22-Aug-07		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		727		RIVER VALLEY RANCH LLC		34920 SE FALL CITY - SNOQUALMIE RD		FALL CITY		98024		47.56800000000		-121.87700000000		ROB AND JULIE		STEIL		KING		Active		Active		No Active Permit		20-Aug-07		NW		850		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOQUALMIE		SOUTH FORK SNOQUALMIE RIVER		SOUTH FORK SNOQUALMIE RIVER		Whidbey Island		N		Y

		477		ROBERT J SMIT DAIRY		9039 GUIDE MERIDIAN RD		LYNDEN		98264		48.96900000000		-122.48400000000		ROBERT AND DEBBIE		SMIT		WHATCOM		Active		Active		No Active Permit		25-Mar-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		179		ROCKALLI FARMS		19213 DRY SLOUGH RD		MOUNT VERNON		98273		48.37700000000		-122.37800000000		HUBERT AND MITCH		JOHNSON		SKAGIT		Inactive		Active		No Active Permit		14-Dec-06		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		478		ROCKY MOUWTAIN DAIRY		7585 NOON RD		LYNDEN		98264		48.92600000000		-122.39600000000		ROCKY		MOUW		WHATCOM		Active		Active		No Active Permit		29-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		210		ROD & JOANNE VANDE HOEF II		2294 STICKNEY ISLAND RD		EVERSON		98247		48.92600000000		-122.36300000000		ROD		VANDE HOEF		WHATCOM		Inactive		Inactive		No Active Permit		23-May-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		209		ROD VANDE HOEF DAIRY		2121 STICKNEY ISLAND RD		EVERSON		98247		48.93300000000		-122.37400000000		RODNEY		VANDE HOEF		WHATCOM		Active		Active		No Active Permit		1-Oct-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		215		RO-DAR FARMS		6343 CHURCH RD		FERNDALE		98248		48.86900000000		-122.61500000000		ROD AND DARLENE		ERICKSON		WHATCOM		Active		Active		No Active Permit		30-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		385		ROGER & JACKIE BLOK DAIRY		687 BEARD RD		LYNDEN		98264		48.88500000000		-122.45300000000		ROGER		BLOK		WHATCOM		Active		Active		No Active Permit		19-Aug-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		794		ROGER ANDERSON DAIRY		4994 HILLVIEW ROAD		SUMAS		98295		48.98200000000		-122.22600000000		ROGER M		ANDERSON		WHATCOM		Inactive		Inactive		No Active Permit		26-Feb-08		NW		16		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SAAR CREEK		San Juan Islands		N		Y

		463		ROLLIN HILL DAIRY		9097 VAN BUREN RD		EVERSON		98247		48.97400000000		-122.33000000000		DON		BRUINSMA		WHATCOM		Inactive		Inactive		No Active Permit		7-Sep-01		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		115		RON BRANN DAIRY		9106 NORTHWOOD RD		LYNDEN		98264		48.97200000000		-122.40400000000		RON		BRANN		WHATCOM		Active		Active		No Active Permit		7-Jun-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		247		RON BRONSEMA DAIRY		8135 NORTHWOOD RD		EVERSON		98247		48.93700000000		-122.40700000000		RON		BRONSEMA		WHATCOM		Active		Active		No Active Permit		28-Aug-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		229		RON REX DAIRY		26455 BURMASTER RD		SEDRO WOOLLEY		98284		48.51500000000		-122.17200000000		RON		REX		SKAGIT		Active		Active		No Active Permit		26-Sep-07		NW		236		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		MIDDLE SKAGIT RIVER/FINNEY CREEK		HANSEN CREEK		Whidbey Island		N		Y

		372		RONALD VANDER VEEN DAIRY		8591 SUNRISE ROAD		CUSTER		98240		48.95400000000		-122.59500000000		RONALD L		VANDER VEEN		WHATCOM		Active		Active		No Active Permit		29-Sep-08		NW		10		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		DAKOTA CREEK		San Juan Islands		N		Y

		374		RONELEE FARMS		670 POLINDER RD		LYNDEN		98264		48.93400000000		-122.44100000000		SHERMAN AND PHYLLIS		POLINDER		WHATCOM		Active		Active		No Active Permit		29-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		177		ROOSMA DAIRY		596 W KING TUT RD		BELLINGHAM		98225		48.87700000000		-122.51200000000		JOHANNA AND KEN		ROOSMA		WHATCOM		Inactive		Inactive		No Active Permit		13-Nov-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		606		ROOTABAGA COUNTRY FARM		15115 BOWHILL RD		BOW		98232		48.56500000000		-122.41900000000		ROGER		WECHSLER		SKAGIT		Active		Active		No Active Permit		26-Sep-07		NW		193		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BELLINGHAM BAY		OYSTER CREEK		Whidbey Island		N		Y

		201		ROZELYN FARM		9265 DOUBLE DITCH RD		LYNDEN		98264		48.97700000000		-122.47300000000		LEON D		ZWEEGMAN		WHATCOM		Active		Active		No Active Permit		13-Mar-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		688		RUBY RIDGE DAIRY		1589 PARADISE RD		FERNDALE		98248		48.85500000000		-122.56800000000		DICK		BENGEN		WHATCOM		Inactive		Inactive		No Active Permit		4-Sep-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		399		S D I FARMS		6321 NORMAN RD		STANWOOD		98292		48.21200000000		-122.31700000000		BILL AND WAYNE		SCHAKEL		SNOHOMISH		Active		Active		No Active Permit		21-Aug-07		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		689		S D I FARMS INC TANK  2		6321 NORMAN RD		STANWOOD		98292		48.21200000000		-122.31700000000		DENNIS		SCHAKEL		SNOHOMISH		Active		Active		No Active Permit		16-Oct-07		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		414		SAND ROAD DAIRY FARM INC		5390 SAND RD		BELLINGHAM		98226-9514		48.83600000000		-122.33100000000		CARL		POST		WHATCOM		Inactive		Inactive		No Active Permit		16-Nov-00		NW		54		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		LOWER NORTH FORK NOOKSACK RIVER		ANDERSON CREEK		San Juan Islands		N		Y

		788		SATHER DAIRY		16429 19TH AVE NE		ARLINGTON		98223		48.14600000000		-122.20300000000		DAVID		SATHER		SNOHOMISH		Active		Active		No Active Permit		24-Apr-07		NW		444		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOHOMISH		SNOHOMISH RIVER		UPPER SNOHOMISH RIVER		Whidbey Island		N		Y

		158		SCHAKEL DAIRY		25900 SE 416TH ST		ENUMCLAW		98022-8631		47.22900000000		-121.99100000000		CHARLY		SCHAKEL		KING		Inactive		Inactive		No Active Permit		22-Oct-04		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		316		SCHEENSTRA DAIRY		3170 E SMITH RD		BELLINGHAM		98226		48.83300000000		-122.31700000000		JOHN		SCHEENSTRA		WHATCOM		Inactive		Active		No Active Permit		31-Oct-08		NW		54		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		LOWER NORTH FORK NOOKSACK RIVER		ANDERSON CREEK		San Juan Islands		N		Y

		494		SCHEFFERLYN DAIRY INC		9699 DOUBLE DITCH RD		LYNDEN		98264		48.99200000000		-122.47300000000		DONALD AND JED		SCHEFFER		WHATCOM		Inactive		Inactive		No Active Permit		19-Feb-04		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		438		SCOTT PLAGERMAN DAIRY		7021 NORTHWEST RD		FERNDALE		98248		48.89400000000		-122.53900000000		SCOTT		PLAGERMAN		WHATCOM		Active		Active		No Active Permit		25-Sep-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		690		SEA BREEZE FARM		10730 SW 116TH		VASHON		98070		47.50200000000		-122.47100000000		GEORGE		PAGE		KING		Active		Active		No Active Permit		-		SW		994		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		KITSAP		PUGET SOUND/EAST PASSAGE		VASHON ISLAND		South Central Puget Sound		N		Y

		98		SHERMAN - BISHOP FARMS INC		201 SOUTH EBEY ROAD		COUPEVILLE		98239		48.20300000000		-122.69300000000		DON C. SHERMAN AND WILBUR		BISHOP		WHIDBEY ISLAND		Inactive		Inactive		No Active Permit		2-Feb-06		NW		317		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		KITSAP		NORTH PUGET SOUND		WHIDBEY ISLAND		Whidbey Island		N		Y

		135		SILDAHL FARMS		5719 NORMAN RD		STANWOOD		98292		48.21100000000		-122.31000000000		FRED		SCHOENBACHLER		SNOHOMISH		Active		Active		No Active Permit		14-Oct-04		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		713		SILVER SPRINGS DAIRY LLC		256 E HEMMI RD		LYNDEN		98264		48.86300000000		-122.47800000000		ERIC SUNDSTROM AND SANDRA		KWAN		WHATCOM		Inactive		Active		No Active Permit		31-Aug-06		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		133		SILVERGATE DAIRY		4625 ROCK RD		SUMAS		98295-9501		48.99200000000		-122.23600000000		KEITH		BOON		WHATCOM		Active		Inactive		No Active Permit		1-Oct-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		802		SILVERGATE DAIRY INC		4625 ROCK RD		SUMAS		98295		48.99300000000		-122.23000000000		JIM		EVERS		WHATCOM		Active		Active		No Active Permit		16-Jul-08		NW		16		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SAAR CREEK		San Juan Islands		N		Y

		69		SILVIS BROTHERS FARM PARTNERSHIP		9169 TRAPLINE RD		LYNDEN		98264		48.98700000000		-122.35100000000		RANDY AND LARRY		SILVIS		WHATCOM		Inactive		Inactive		No Active Permit		24-Dec-01		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		618		SILWOOD DAIRY FARMS		1525 NORMAN RD		STANWOOD		98292		48.21600000000		-122.25200000000		MICHAEL AND GRETA		ASHLEY		SNOHOMISH		Inactive		Inactive		No Active Permit		30-May-01		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		403		SKAGVALE HOLSTEINS		10117 FRUITDALE RD		SEDRO WOOLLEY		98284		48.49900000000		-122.20900000000		CAROLYN AND MARK		TENNESON		SKAGIT		Active		Active		No Active Permit		10-Jul-07		NW		236		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		MIDDLE SKAGIT RIVER/FINNEY CREEK		HANSEN CREEK		Whidbey Island		N		Y

		193		SKYHART FARMS		20901 BEN HOWARD RD		MONROE		98272		47.84500000000		-121.92900000000		RICHARD AND EILEEN		HARTZELL		SNOHOMISH		Inactive		Inactive		No Active Permit		13-Feb-02		NW		596		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SKYKOMISH		SKYKOMISH RIVER/WOODS CREEK		SKYKOMISH RIVER/WOODS CREEK		Whidbey Island		N		Y

		649		SMIT BROS. DAIRY		6685 NORTHWEST RD		FERNDALE		98248		48.88100000000		-122.54600000000		HARRY A AND BERTHA M		SMIT		WHATCOM		Active		Active		No Active Permit		1-Oct-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		587		SMIT FARM INC		1880 BIRCH BAY LYNDEN RD		FERNDALE		98248-9702		48.93600000000		-122.57800000000		GLENN		SMIT		WHATCOM		Inactive		Active		No Active Permit		30-Jul-08		NW		10		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		DAKOTA CREEK		San Juan Islands		N		Y

		827		SMITH BROTHERS DAIRY 2		27441 68TH AVE S		KENT		98032		47.35400000000		-122.23100000000		-		SMITH BROTHERS FARMS INC		KING		Inactive		Inactive		No Active Permit		17-Jun-02		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		7		SMITH BROTHERS DAIRY BOTTLING PLANT		27441 68TH AVE S		KENT		98032-7262		47.35400000000		-122.25000000000		-		SMITH BROTHERS FARMS, INC.		KING		Active		Inactive		WAG013006C		17-Jun-02		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		9		SMITH BROTHERS DAIRY BOTTLING PLANT		27441 68TH AVE S		KENT		98032-7262		47.35400000000		-122.25000000000		-		SMITH BROTHERS FARMS, INC.		KING		Active		Inactive		WAG013006C		17-Jun-02		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		178		SOLER FARMS		13814 PIONEER WAY E		ORTING		98360		47.12800000000		-122.23100000000		AUGUST		SOLER		PIERCE COUNTY		Inactive		Inactive		No Active Permit		28-Feb-05		SW		1253		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		CARBON RIVER		LOWER CARBON RIVER		South Central Puget Sound		N		Y

		236		SPANE DAIRY		8003 LARIMER RD		EVERETT		98201		47.92400000000		-122.18300000000		TONY AND KAREN		SPANE		SNOHOMISH		Active		Active		No Active Permit		26-Sep-07		NW		573		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOHOMISH		SNOHOMISH RIVER		LOWER SNOHOMISH RIVER		Whidbey Island		N		Y

		173		SPOELSTRA DAIRY		1294 PANGBORN RD		LYNDEN		98264		48.97900000000		-122.41800000000		LEONARD		SPOELSTRA		WHATCOM		Active		Active		No Active Permit		11-Dec-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		709		SPRINGCREST FARM		6058 EVERSON GOSHEN RD		BELLINGHAM		98226		48.86000000000		-122.37400000000		ROD		HAGGITH		WHATCOM		Active		Active		No Active Permit		22-Aug-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		256		STEENSMA DAIRY		9295 AXLING RD		LYNDEN		98264		48.97900000000		-122.51300000000		JOHN		STEENSMA		WHATCOM		Active		Active		No Active Permit		29-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		495		STERK DAIRY		9901 GUIDE MERIDIAN RD		LYNDEN		98264-9104		48.99800000000		-122.48400000000		ROBERT D AND DIANE A		STERK		WHATCOM		Active		Active		No Active Permit		1-Oct-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		804		STERK DAIRY		9901 GUIDE MERIDIAN RD		LYNDEN		98264-9104		48.99800000000		-122.48400000000		ROBERT D AND DIANE A		STERK		WHATCOM		Active		Active		No Active Permit		1-Oct-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		629		STERK DAIRY OF WHATCOM COUNTY INC		6432 CHASTEEN RD		LYNDEN		98264-9610		48.87200000000		-122.46300000000		JOHN AND KEVIN		STERK		WHATCOM		Active		Active		No Active Permit		9-Jun-06		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		118		STILLI-RIDGE DAIRY INC		10324 MORAN RD		ARLINGTON		98223		48.18700000000		-122.08700000000		DANIEL AND PAMELA		KLEIN		SNOHOMISH		Inactive		Inactive		No Active Permit		24-Apr-07		NW		417		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		SOUTH FORK STILLAGUAMISH RIVER		LOWER SOUTH FORK STILLAGUAMISH RIVER		Whidbey Island		N		Y

		551		STOLZ & DAUGHTERS DAIRY		24609 SE 400TH ST		ENUMCLAW		98022		47.24200000000		-122.00700000000		JOHN AND CINDY		STOLZ		KING		Active		Active		No Active Permit		19-Sep-07		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		176		STORBO BROTHERS DAIRY		26415 SE 464TH ST		ENUMCLAW		98022		47.18500000000		-122.00400000000		KENNETH AND PAUL		STORBO		KING		Active		Active		No Active Permit		31-Oct-07		NW		1186		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER WHITE RIVER		WHITE RIVER/MUD MOUNTAIN LAKE		South Central Puget Sound		N		Y

		196		STORM HAAVEN FARM		9846 JACKMAN RD		LYNDEN		98264		49.00000000000		-122.50000000000		LARRY A		DE HAAN		WHATCOM		Active		Active		No Active Permit		6-Sep-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		365		STRACHILA FARMS INC		3103 VALLEY HWY		DEMING		98244		48.75600000000		-122.20100000000		ED AND MAURICE		STRACHILA		WHATCOM		Active		Active		No Active Permit		3-Oct-08		NW		122		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		SOUTH FORK NOOKSACK RIVER		LOWER SOUTH FORK NOOKSACK RIVER		San Juan Islands		N		Y

		315		STRAWDER DAIRY		28611 139TH AVE NE		ARLINGTON		98223		48.25600000000		-122.04100000000		GARY AND DALE		STRAWDER		SNOHOMISH		Active		Active		No Active Permit		24-Apr-07		NW		370		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		NORTH FORK STILLAGUAMISH RIVER		LOWER NORTH FORK STILLAGUAMISH RIVER		Whidbey Island		N		Y

		359		STRUIKSMA DAIRY		23520 PIONEER HWY		STANWOOD		98292		48.21100000000		-122.24900000000		ROBERT		STRUIKSMA		SNOHOMISH		Active		Active		No Active Permit		27-Feb-08		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		805		SUHOVERSNIK DAIRY		22315 SE 368TH ST		ENUMCLAW		98022		47.27100000000		-122.04600000000		JAMES L		SUHOVERSNIK		KING		Active		Active		WAG013027B		30-Apr-08		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		637		SUMMIT RIDGE HOLSTEINS		112 H ST RD		LYNDEN		98264		48.99500000000		-122.48600000000		KENT AND LISA		ERICKSON		WHATCOM		Active		Active		No Active Permit		30-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		123		SUNDOWN FARMS INC		1023 PIONEER HWY E		ARLINGTON		98223		48.18900000000		-122.21100000000		RICK, JIM AND PETE		POORTINGA		SNOHOMISH		Active		Active		No Active Permit		19-Apr-07		NW		384		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		ARMSTRONG CREEK		Whidbey Island		N		Y

		489		SUNDSTROM DAIRY		31035 WALBERG RDD		SEDRO WOOLLEY		98284		48.50600000000		-122.06800000000		KIM		SUNDSTROM		SKAGIT		Inactive		Inactive		No Active Permit		26-Mar-03		NW		236		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		MIDDLE SKAGIT RIVER/FINNEY CREEK		HANSEN CREEK		Whidbey Island		N		Y

		285		SUNRISE DAIRY INC		1911 W BADGER RD		CUSTER		98240		48.96500000000		-122.58700000000		BERNIE AND KATHY		TIERSMA		WHATCOM		Inactive		Inactive		No Active Permit		25-Mar-05		NW		10		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		DAKOTA CREEK		San Juan Islands		N		Y

		531		SWEDE HILL FARM INC		1130 BARNHART RD		LYNDEN		98264		48.98400000000		-122.54900000000		CAREY		HALLBERG		WHATCOM		Active		Active		No Active Permit		25-Sep-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		301		SYTSMA BROS DAIRY		490 W LAUREL RD		BELLINGHAM		98226		48.85500000000		-122.50600000000		FRED AND ANDY		SYTSMA		WHATCOM		Active		Active		No Active Permit		20-Aug-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		112		T J VEEN ACRE FARMS INC		9501 VAN BUREN RD		LYNDEN		98264		48.98700000000		-122.34000000000		TED AND JOHN		VANDER VEEN		WHATCOM		Active		Active		No Active Permit		4-Apr-07		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		482		TC BERKUM FARM, LLC		8499 NOOKSACK RD		EVERSON		98247-9281		48.94900000000		-122.39700000000		THEO		VAN BERKUM		WHATCOM		Active		Active		No Active Permit		1-Oct-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		164		TERRY DE VALOIS DAIRY		9604 JACKMAN RD		LYNDEN		98264		48.97300000000		-122.49900000000		TERRY		DE VALOIS		WHATCOM		Active		Active		No Active Permit		11-Dec-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		266		THIEL ROAD DAIRY		8000 THIEL RD		LYNDEN		98264		48.93300000000		-122.41800000000		IRWIN		NOTEBOOM		WHATCOM		Inactive		Inactive		No Active Permit		15-Sep-05		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		63		THOMAS FARM CROPS INC		7024 E LOWELL LARIMER RD		SNOHOMISH		98290		47.88600000000		-122.13400000000		DENNIS		THOMAS		SNOHOMISH		Active		Active		No Active Permit		14-Feb-07		NW		573		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOHOMISH		SNOHOMISH RIVER		LOWER SNOHOMISH RIVER		Whidbey Island		N		Y

		230		THOMASSON DAIRY		41016 180TH AVE SE		ENUMCLAW		98022		47.23400000000		-122.10000000000		TIMOTHY M		THOMASSON		KING		Active		Active		No Active Permit		8-Mar-07		NW		1141		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER WHITE RIVER		WHITE RIVER/BOISE CREEK		South Central Puget Sound		N		Y

		553		TILLMAN DAIRY		22519 123RD AVE NE		ARLINGTON		98223		48.19900000000		-122.06100000000		DONALD C		TILLMAN		SNOHOMISH		Active		Active		No Active Permit		20-Feb-07		NW		408		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		SOUTH FORK STILLAGUAMISH RIVER		JIM CREEK		Whidbey Island		N		Y

		810		TIM VANDER HAAK DAIRY		8291 BURTHUSEN RD		LYNDEN		98264		48.94200000000		-122.50900000000		TIM AND JULIE		VANDER HAAK		WHATCOM		Active		Active		No Active Permit		25-Sep-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		499		TIM VANDER VEEN DAIRY		1730 PANGBORN RD		LYNDEN		98264		48.97900000000		-122.39700000000		TIM		VANDER VEEN		WHATCOM		Active		Active		No Active Permit		31-Jul-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		806		TIMBERLANE FARMS		1306 E POLE RD		EVERSON		98247		48.89200000000		-122.41700000000		DOLORES JERALD AND SHIRLEY		HARDY		WHATCOM		Inactive		Inactive		No Active Permit		6-May-03		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		225		TIMMERMANS DAIRY		8647 GUIDE MERIDIAN RD		LYNDEN		98264-9718		48.95600000000		-122.48400000000		CORNELIUS		TIMMERMAN		WHATCOM		Inactive		Inactive		No Active Permit		29-Aug-05		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		214		TOP DAIRY		24561 RIVER RD		SEDRO WOOLLEY		98284		48.49200000000		-122.20200000000		EMMA		TOP		SKAGIT		Inactive		Active		No Active Permit		27-Mar-08		NW		236		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		MIDDLE SKAGIT RIVER/FINNEY CREEK		HANSEN CREEK		Whidbey Island		N		Y

		232		TWIN VIEW DAIRY		7198 MISSION RD		EVERSON		98247		48.90200000000		-122.35200000000		JERRY JUERGENS, JOHN AND SID		FEKKES		WHATCOM		Active		Active		No Active Permit		29-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		340		TWO BOBS DAIRY		6148 N GREEN RD		BURLINGTON		98233		48.55600000000		-122.33500000000		BRYAN		VAN BEEK		SKAGIT		Inactive		Inactive		No Active Permit		23-Sep-04		NW		186		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		SAMISH RIVER		Whidbey Island		N		Y

		323		TWO GATES REGISTERED HOLSTEINS		21220 COOK RD		BURLINGTON		98233		48.51600000000		-122.31700000000		JOHN		SMALLEY		SKAGIT		Inactive		Inactive		No Active Permit		6-Oct-05		NW		186		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		SAMISH RIVER		Whidbey Island		N		Y

		616		TWO SISTERS DAIRY INC		6223 CARNATION DUVALL RD NE		CARNATION		98104		47.66100000000		-121.91000000000		GEORGE AND LENA		MAGNOCHI		KING		Active		Active		No Active Permit		13-Mar-07		NW		816		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOQUALMIE		LOWER SNOQUALMIE RIVER		HARRIS CREEK		Whidbey Island		N		Y

		625		UDDER PRIDE DAIRY		8331 NOOKSACK RD		EVERSON		98247		48.94400000000		-122.32000000000		ALAN		SYTSMA		WHATCOM		Active		Active		No Active Permit		1-Oct-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		413		VALLEY BROTHERS LLC		4927 JONES RD		SUMAS		98295		49.00000000000		-122.21800000000		JEREMY AND JERALD		VISSER		WHATCOM		Active		Active		No Active Permit		18-Sep-08		NW		16		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SAAR CREEK		San Juan Islands		N		Y

		138		VALLEY DAIRY FARMS INC		31705 40TH AVE S		ROY		98580		46.97100000000		-122.48300000000		MIKE		DE TRAY		PIERCE COUNTY		Inactive		Inactive		No Active Permit		26-Jun-06		SW		1324		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NISQUALLY		LOWLAND		LACAMAS CREEK		South Puget Sound		N		Y

		140		VALLEY DAIRY FARMS INC		31705 40TH AVE S		ROY		98580		46.97100000000		-122.48300000000		MIKE		DE TRAY		PIERCE COUNTY		Inactive		Inactive		No Active Permit		26-Jun-06		SW		1324		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NISQUALLY		LOWLAND		LACAMAS CREEK		South Puget Sound		N		Y

		18		VALLEY VIEW DAIRY		1720 CENTER RD		CHIMACUM		98325		47.97600000000		-122.77000000000		ROGER DEAN		SHORT		JEFFERSON COUNTY		Inactive		Inactive		No Active Permit		22-Jan-03		SW		590		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUGET SOUND		PORT LUDLOW/CHIMACUM CREEK		CHIMACUM CREEK		Hood Canal		N		Y

		149		VALLEY VIEW DAIRY		1422 N MONROE LANDING RD		OAK HARBOR		98277		48.26200000000		-122.68000000000		CORNIE		VANDER VOET		WHIDBEY ISLAND		Inactive		Inactive		No Active Permit		14-Apr-03		NW		317		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		KITSAP		NORTH PUGET SOUND		WHIDBEY ISLAND		Whidbey Island		N		Y

		283		VALLEY VIEW DAIRY		16619 OTTER POND RD		MOUNT VERNON		98273		48.39900000000		-122.23800000000		JERRY		LANTING		SKAGIT		Active		Active		No Active Permit		15-Oct-08		NW		286		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		NOOKACHAMPS CREEK		Whidbey Island		N		Y

		612		VAN BEEK DAIRY LLC		23423 SE 464TH ST		ENUMCLAW		98022		47.18500000000		-122.02800000000		GARRETT		VAN BEEK		KING		Active		Active		No Active Permit		27-Jun-07		NW		1141		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		PUYALLUP		LOWER WHITE RIVER		WHITE RIVER/BOISE CREEK		South Central Puget Sound		N		Y

		246		VAN BEEK FARMS INC		9112 AXLING RD		LYNDEN		98264		48.97300000000		-122.50800000000		ROBERT		VAN BEEK		WHATCOM		Inactive		Inactive		No Active Permit		3-Jan-02		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		455		VAN BEEK HOLSTEINS		1287 W BADGER RD		CUSTER		98240		48.96500000000		-122.55600000000		LARRY		VAN BEEK		WHATCOM		Inactive		Inactive		No Active Permit		4-Jun-02		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		809		VAN BEEK HOLSTEINS		1287 W BADGER RD		CUSTER		98240		48.96500000000		-122.55600000000		LARRY		VAN BEEK		WHATCOM		Inactive		Inactive		No Active Permit		4-Jun-02		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		555		VAN BERKUM & SONS DAIRY II LLC		1450 HAMPTON RD		LYNDEN		98264		48.94300000000		-122.41000000000		TOM HAROLD AND HENRY		VAN BERKUM		WHATCOM		Active		Active		No Active Permit		-		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		554		VAN BERKUM & SONS DAIRY LLC		1679 TIMON RD		EVERSON		98247		48.93500000000		-122.39700000000		HAROLD AND HENRY		VAN BERKUM		WHATCOM		Active		Active		No Active Permit		21-Feb-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		338		VAN BERKUM DAIRY		17230 CALHOUN RD		MOUNT VERNON		98273		48.41000000000		-122.36700000000		MIKE AND JENNIFER		VAN BERKUM		SKAGIT		Active		Active		No Active Permit		27-Mar-08		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		528		VAN DELLEN FARMS LLC		6881 NOOKSACK RD		EVERSON		98247		48.88800000000		-122.31900000000		JERALD AND MICHELLE		VAN DELLEN		WHATCOM		Active		Active		No Active Permit		28-Aug-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		726		VAN DYK- K HOLSTEINS - 9744 LYNDEN		9744 BENSON RD		LYNDEN		98264		48.99500000000		-122.46300000000		KENT, TRICIA AND KYLE		VAN DYK		WHATCOM		Active		Active		No Active Permit		31-Aug-06		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		501		VAN DYK K HOLSTEINS DAIRY - 9807		9807 BENSON RD		LYNDEN		98264		48.99500000000		-122.46200000000		KENT AND KYLE		VAN DYK		WHATCOM		Inactive		Inactive		No Active Permit		31-Aug-06		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		265		VAN ESS DAIRY		19529 W SNOQUALMIE VALLEY RD		DUVALL		98019-9503		47.62500000000		-122.00000000000		DOUWE		VAN ESS		KING		Active		Active		No Active Permit		26-Aug-08		NW		876		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LAKE WASHINGTON		LAKE SAMMAMISH		UPPER SAMMAMISH RIVER		South Central Puget Sound		N		Y

		718		VAN HOFWEGEN DAIRY		8168 VAN BUREN RD		EVERSON		98247		48.95300000000		-122.33100000000		ALLAN J		VAN HOFWEGEN		WHATCOM		Active		Active		No Active Permit		28-Aug-08		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		714		VAN INGEN DAIRY LLC #2		1911 W BADGER RD		CUSTER		98240		48.96500000000		-122.58600000000		BEN AND ANNA		VAN INGEN		WHATCOM		Inactive		Inactive		No Active Permit		-		NW		10		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		DAKOTA CREEK		San Juan Islands		N		Y

		634		VAN INGEN DAIRY LLC 1		8715 SUNRISE RD		CUSTER		98240		48.95800000000		-122.59500000000		BEN AND ANNA		VAN INGEN		WHATCOM		Active		Active		No Active Permit		25-Sep-08		NW		10		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		DAKOTA CREEK		San Juan Islands		N		Y

		807		VAN PUTTEN DAIRY		15429 45 RD		ARLINGTON		98223		48.13700000000		-122.21300000000		ALBERT		VAN PUTTEN		SNOHOMISH		Inactive		Out of Business		No Active Permit		23-Jan-06		NW		444		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SNOHOMISH		SNOHOMISH RIVER		UPPER SNOHOMISH RIVER		Whidbey Island		N		Y

		467		VAN WEERDHUIZEN DAIRY II LLC		3525 CLEARBROOK RD		SUMAS		-		48.98100000000		-122.29400000000		DALE		VAN WEERDHUIZEN		WHATCOM		Inactive		Inactive		No Active Permit		28-Mar-02		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		466		VAN WEERDHUIZEN DAIRY LLC		9497 HILL RD		SUMAS		98295-9203		48.98600000000		-122.27400000000		DALE		VAN WEERDHUIZEN		WHATCOM		Inactive		Inactive		No Active Permit		24-May-02		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		486		VANDER HAAK DAIRY II		9900 GUIDE MERIDIAN		LYNDEN		98264-9570		49.00000000000		-122.40100000000		DARRYL		VANDER HAAK		WHATCOM		Active		Active		No Active Permit		30-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		485		VANDER HAAK DAIRY LLC		690 VISSER RD		LYNDEN		98264		48.99700000000		-122.45200000000		STEVE		VANDER HAAK		WHATCOM		Active		Active		No Active Permit		30-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		510		VANDER POL FARMS		518 W WISER LAKE RD		FERNDALE		98248		48.51200000000		-122.80400000000		DOUG		VANDER POL		WHATCOM		Inactive		Inactive		No Active Permit		28-Mar-05		NW		263		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SAN JUAN ISLANDS		LOPEZ		DECATUR ISLAND		San Juan Islands		N		Y

		252		VEDDER MOUNTAIN DAIRY		5988 JONES RD		SUMAS		98295-9407		48.99900000000		-122.16500000000		DELBERT		HEUTINK		WHATCOM		Active		Active		No Active Permit		31-Jan-08		NW		16		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SAAR CREEK		San Juan Islands		N		Y

		679		VEEN HUIZEN FARMS LLC		1464 E POLE RD		EVERSON		98247		48.89200000000		-122.41000000000		-		VEEN HUIZEN FARMS LLC		WHATCOM		Active		Active		No Active Permit		1-Oct-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		287		VELDMAN DAIRY		3132 ALM RD		EVERSON		98247		48.94400000000		-122.31800000000		PETE		VELDMAN		WHATCOM		Inactive		Inactive		No Active Permit		22-Dec-05		NW		14		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SUMAS RIVER		San Juan Islands		N		Y

		575		VIACRES DAIRY LLC		5885 JONES RD		SUMAS		98295		49.00000000000		-122.16100000000		JERALD AND JEREMY		VISSER		WHATCOM		Active		Active		No Active Permit		18-Sep-08		NW		16		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SAAR CREEK		San Juan Islands		N		Y

		573		VIC JENSEN & SONS		15098 FIELD RD		BOW		98232		48.53300000000		-122.43100000000		VIC		JENSEN		SKAGIT		Active		Active		No Active Permit		23-May-07		NW		186		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		SAMISH RIVER		Whidbey Island		N		Y

		310		VLAS DAIRY, LLC		8837 GUIDE MERIDIAN RD		LYNDEN		98264		48.96200000000		-122.48400000000		PETER AND KIM		VLAS		WHATCOM		Active		Active		No Active Permit		25-Sep-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		427		VOS DAIRY INC		20028 127TH AVE NE		ARLINGTON		98223		48.17800000000		-122.05800000000		BOB AND BUD		VOS		SNOHOMISH		Inactive		Inactive		No Active Permit		27-Jul-06		NW		408		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		SOUTH FORK STILLAGUAMISH RIVER		JIM CREEK		Whidbey Island		N		Y

		633		VREUGDENHIL FARMS LLC		5202 JONES RD		SUMAS		98295		49.00000000000		-122.20600000000		CORNIE		VREUGDENHIL		WHATCOM		Active		Active		No Active Permit		29-Mar-08		NW		16		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		FRASER		LOWER CHILLIWACK RIVER		SAAR CREEK		San Juan Islands		N		Y

		613		WALLIN DAIRY #2		21207 436TH ST SE		ENUMCLAW		98022		47.21000000000		-122.02600000000		TROY		WALLIN		KING		Active		Active		No Active Permit		31-Oct-07		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		187		WALTER VIS DAIRY		1585 W BADGER RD		CUSTER		98246		48.96500000000		-122.57000000000		WALTER		VIS		WHATCOM		Inactive		Out of Business		No Active Permit		28-Apr-04		NW		10		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		BIRCH BAY		DAKOTA CREEK		San Juan Islands		N		Y

		305		WEG-WAY DAIRY, LLC		8634 DOUBLE DITCH RD		LYNDEN		98264		48.95800000000		-122.47300000000		RICK		WEG		WHATCOM		Active		Active		No Active Permit		30-Sep-08		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		122		WERKHOVEN DAIRY INC		18125 TUALCO LOOP RD		MONROE		98272		47.82600000000		-121.98700000000		JIM AND ANDY		WERKHOVEN		SNOHOMISH		Active		Active		No Active Permit		11-Dec-08		NW		596		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		SKYKOMISH		SKYKOMISH RIVER/WOODS CREEK		SKYKOMISH RIVER/WOODS CREEK		Whidbey Island		N		Y

		692		WESEN ORGANIC DAIRY LLC		7769 CHUCKANUT DR		BOW		98232		48.53400000000		-122.39500000000		LYLE, DEAN, MARK		WESEN		SKAGIT		Active		Active		No Active Permit		23-Apr-07		NW		186		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		SAMISH RIVER		Whidbey Island		N		Y

		694		WESEN ORGANIC DAIRY LLC		7769 CHUCKANUT DR		BOW		98232		48.53400000000		-122.39500000000		LYLE, DEAN, MARK		WESEN		SKAGIT		Active		Active		No Active Permit		23-Apr-07		NW		186		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		SAMISH RIVER		Whidbey Island		N		Y

		693		WESEN ORGANIC FARM LLC		7769 CHUCKANUT DR		BOW		98232		48.52600000000		-122.38800000000		LYLE, DEAN & MARK		WESEN		SKAGIT		Active		Active		No Active Permit		-		NW		186		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		SAMISH RIVER		Whidbey Island		N		Y

		695		WESEN ORGANIC FARM LLC		7769 CHUCKANUT DR		BOW		98232		48.52600000000		-122.38800000000		LYLE, DEAN & MARK		WESEN		SKAGIT		Active		Active		No Active Permit		-		NW		186		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		SAMISH RIVER		Whidbey Island		N		Y

		533		WESTERN VALLEY FARM LLC		20216 BULSON RD		MOUNT VERNON		98274		48.34100000000		-122.31100000000		DAVID		BOON		SKAGIT		Active		Active		No Active Permit		26-Oct-06		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		556		WESTHEIM FARMS LLC		1963 DIKE RD		MOUNT VERNON		98273		48.36100000000		-122.35600000000		MARK AND JOHNNY		KRANGNES		SKAGIT		Active		Active		No Active Permit		18-Dec-07		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		557		WESTHEIM FARMS LLC		1963 DIKE RD		MOUNT VERNON		98273		48.36100000000		-122.35600000000		MARK AND JOHNNY		KRANGNES		SKAGIT		Active		Active		No Active Permit		18-Dec-07		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		818		WESTHEIM FARMS LLC		1963 DIKE RD		MOUNT VERNON		98273		48.36100000000		-122.35600000000		MARK AND JOHNNY		KRANGNES		SKAGIT		Active		Active		No Active Permit		18-Dec-07		NW		278		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		LOWER SKAGIT		LOWER SKAGIT RIVER/NOOKACHAMPS CREEK		SOUTH FORK SKAGIT RIVER		Whidbey Island		N		Y

		600		WETZEL FAMILY LLC		43319 228TH AVE SE		ENUMCLAW		98022		47.21400000000		-122.03700000000		BOB		WETZEL		KING		Active		Active		No Active Permit		19-Sep-07		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		687		WILLIE DE JONG DAIRY		18731 SE 432ND ST		ENUMCLAW		98022		47.21400000000		-122.05700000000		NELVA		DE JONG		KING		Active		Active		No Active Permit		17-Apr-08		NW		912		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUWAMISH		LOWER GREEN RIVER		LOWER GREEN RIVER		South Central Puget Sound		N		Y

		819		WILL-O-WEST		906 PANGBORN RD		LYNDEN		98264		48.98000000000		-122.43800000000		DON		VEN MERSBERGEN		WHATCOM		Active		Active		No Active Permit		28-Feb-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		382		WILLOW-WIST FARM INC		1915 TOWNE RD		SEQUIM		98382		48.13500000000		-123.13800000000		JEFF		BROWN		CLALLAM		Active		Active		No Active Permit		24-Jul-08		SW		1926		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		DUNGENESS/ELWHA		DUNGENESS RIVER		LOWER DUNGENESS RIVER		Strait of Juan de Fuca		N		Y

		348		WINDMILL FARMS		8855 ERSHIG RD		BOW		98232		48.51800000000		-122.37700000000		HARM AND JOAN		DE VRIES		SKAGIT		Inactive		Inactive		No Active Permit		17-Oct-02		NW		186		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		SAMISH RIVER		Whidbey Island		N		Y

		530		WINDY WILLOW FARM INC		5424 ALDRICH RD		BELLINGHAM		98226		48.83700000000		-122.51800000000		WILLIAM R		DE GROOT		WHATCOM		Inactive		Inactive		No Active Permit		26-Jul-05		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		39		WISER LAKE FARM		552 E WISER LAKE RD		LYNDEN		98264		48.91200000000		-122.46000000000		ALICE		VANDER GIESSEN		WHATCOM		Active		Active		No Active Permit		27-Apr-04		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y

		249		WOLTERS DAIRY LLC		19497 GEAR RD		BURLINGTON		98233		48.48900000000		-122.30700000000		DALE		WOLTERS		SKAGIT		Active		Active		No Active Permit		28-Nov-07		NW		268		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STRAIT OF GEORGIA		SAMISH RIVER		JOE LEARY SLOUGH		Whidbey Island		N		Y

		119		YOUNGREN FARMS INC II		1525 NORMAN RD		STANWOOD		98292		48.21400000000		-122.24900000000		JOE AND/OR STEVEN		YOUNGREN		SNOHOMISH		Inactive		Inactive		No Active Permit		-		NW		401		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		STILLAGUAMISH		LOWER STILLAGUAMISH RIVER		HAT SLOUGH		Whidbey Island		N		Y

		132		Z-DAIRY INC		502 E POLE RD		LYNDEN		98264		48.89200000000		-122.46300000000		JAMES R		ZWIERS		WHATCOM		Active		Active		No Active Permit		26-Feb-07		NW		12		PACIFIC NORTHWEST		PUGET SOUND		PUGET SOUND		NOOKSACK		NOOKSACK RIVER		NOOKSACK RIVER		San Juan Islands		N		Y







 
Ok – so just talked to Stephen. They are not wanting to go to facilities as part of their regulatory
oversight role. This is just more of them wanting to play in Puget Sound. So they are looking for
CAFOs that meet the med or large description and any that we are having problems with.
 
Ron and Todd – can you give a list of these that fit the description to Dick.--Thanks
 

From: Moore, Bill (ECY) 
Sent: Monday, July 06, 2009 9:12 AM
To: Gildersleeve, Melissa (ECY); Cummings, Ron (ECY); Jennings, Jonathan (ECY)
Cc: Grout, Richard (ECY)
Subject: RE: EPA Potaker phone number?....
 

Potokar, Steven CAFO Coordinator 206-553-
6354 OCE-133 Potokar.Steven@epa.gov

 
 
Bill Moore P.E., Manager
Program Development Services Section
Water Quality Program
Department of Ecology
ph (360) 407-6460
bmoo461@ecy.wa.gov
From: Gildersleeve, Melissa (ECY) 
Sent: Monday, July 06, 2009 8:51 AM
To: Cummings, Ron (ECY); Jennings, Jonathan (ECY)
Cc: Grout, Richard (ECY); Moore, Bill (ECY)
Subject: EPA Potaker phone number?....
 
…do either of you have it?
…FYI Mr. Grout –I will follow up with EPA this week to get a better idea of what they are doing—
Overseeing our NPDES program or wanting to be a player in Puget Sound—
 
 
Melissa Gildersleeve, Section Manager, Water Quality, 360-407-6461
P Please consider the environment before printing this e-mail.
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May 27, 2010 
 
Mr. Dennis J. McLerran,  
Regional Administrator 
U.S. EPA Region 10  
Office of the Executive 
1200 Sixth Avenue  
Seattle, WA  98101 
 
SUBJECT: Nooksack River Basin Water Quality, Tribal Shellfish Beds, and the  
  Management of Animal Wastes in Washington State 
 
Dear Administrator McLerran,  
 
I am writing to (1) express my concerns regarding deteriorating water quality in the 
Nooksack River watershed in northwestern Washington; (2) to provide you a brief 
history on Nooksack River water quality, impacts of the degraded water quality on tribal 
shellfish beds in Portage Bay on the Lummi Indian Reservation, and previous actions 
taken; and (3) to seek further action by the EPA to address these concerns.   
 
Deteriorating Water Quality in the Nooksack River Watershed:  Water quality 
monitoring focused on fecal coliform levels in the Nooksack River watershed has been 
conducted since at least 1997.  Initially, the sampling was conducted by the Washington 
Department of Ecology (Ecology) as part of the Lower Nooksack River Bacteria TMDL 
(Ecology 2002).  The Whatcom Conservation District used Ecology grant funding to 
expand this sampling program from 21 stations to 65 stations over the 1998 to 2000 
period.  Sampling at these 65 stations was continued by the Lummi Natural Resources 
Department using grant funding from the EPA and Ecology through 2005 as part of the 
TMDL Implementation Monitoring in WRIA 11 Project.  The Lummi Nation has also used 
grant funding from the EPA to sample, analyze, and report on Nooksack River water 
quality at the location where the river flows onto the Reservation since 1997 as part of 
our ambient water quality monitoring program. 
 
The collected water quality data indicated that as of February 28, 2004, nine of the ten 
Lower Nooksack River Bacteria TMDL sample stations achieved their respective TMDL 

                                                
1 Washington State has divided the state into 62 Water Resources Inventory Areas (WRIAs).  WRIA 1 is the 
Nooksack River basin and certain adjacent streams including Lake Whatcom. 
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geometric mean targets.  One year later, on February 28, 2005, only three of the ten 
stations achieved their respective TMDL targets.  In September 2004, the Washington 
Department of Health (DOH) reported that 5 of the 11 sampling stations in Portage Bay 
were close to exceeding the National Shellfish Sanitation Program (NSSP) standards.  
Poor water quality over parts of tribal shellfish beds in Portage Bay necessitated a 
temporary closure of a portion of these beds during January through March of 2005.  A 
review of the EPA files will demonstrate that I sent a letter to one of your predecessors 
(Ron Kreizenbeck) on June 7, 2005 regarding our concerns at that time.   
 
Unfortunately, the deteriorating water quality trends that we wrote about during 2005 
have continued.  As shown in Figure 1 through Figure 9, the TMDL targets and/or the 
applicable water quality criteria for fecal coliform bacteria are not being achieved at the 
monitoring stations.  Figure 1 through Figure 8, which were developed by Ecology staff, 
show a marked reversal of the previously declining fecal coliform levels in the Nooksack 
River tributaries starting in 2003 and an increasing trend in fecal coliform levels for all of 
the tributaries except for Tenmile Creek.  As you may know, on July 1, 2003 the 
Livestock Management Program within the Washington State Department of Ecology 
was eliminated and the responsibility to implement the Dairy Nutrient Management Act 
was transferred to the Washington State Department of Agriculture (WSDA).  The WSDA 
only addresses animal wastes from dairy farms – not beef cattle or hobby farms.  
 
In Figures 1 through Figure 8, if the TMDL targets were being achieved, the geometric 
mean line (black line) would be at or below the last pink circle.  If the applicable water 
quality standards were being achieved, the geometric mean line would be below the 
solid green line and the dotted black line would be below the dotted green line. 
 

  
Figure 1.  Fecal Coliform Trends in 
Nooksack River Tributaries:  Anderson 
Creek 

Figure 2.  Fecal Coliform Trends in 
Nooksack River Tributaries:  Fishtrap Creek 
Near Mouth 
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Figure 3.  Fecal Coliform Trends in 
Nooksack River Tributaries:  Bertrand 
Creek Near Mouth 

Figure 4.  Fecal Coliform Trends in 
Nooksack River Tributaries:  Bertrand 
Creek At Birch Bay Lynden Road 

  

  
Figure 5.  Fecal Coliform Trends in 
Nooksack River Tributaries:  Deer Creek  

Figure 6.  Fecal Coliform Trends in 
Nooksack River Tributaries:  Kamm Creek 
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Figure 7.  Fecal Coliform Trends in Nooksack 
River Tributaries:  Scott Ditch 

Figure 8.  Fecal Coliform Trends in 
Nooksack River Tributaries:  Tenmile 
Creek 

  

 
Figure 9.  Fecal Coliform Trends in Nooksack River at Marine Drive Bridge 
 
Figure 9 is a summary of the measured fecal coliform levels from the Lummi Natural 
Resources Department ambient water quality monitoring program at a site where the 
Nooksack River discharges to the Reservation (Marine Drive).  Figure 9 shows that the 
fecal coliform geometric mean is currently below both the TMDL target and the 
applicable water quality standards but, since the 90th percentile currently exceeds the 
applicable water quality standard for fecal coliform, the tribal water quality criteria are 
not achieved.  As can be seen in Figure 9, both the TMDL target and the water quality 
criteria were exceeded shortly after June 2003. 
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Brief History, Impacts of Degraded Water Quality, and Previous Actions:  Pursuant to 
the Shellfish Consent Decree (Order Regarding Shellfish Sanitation, United States v. 
Washington [Shellfish], Civil Number 9213, Subproceeding 89-3, Western District of 
Washington, 1994), the Washington DOH in consultation with the Lummi Nation is 
responsible to the federal Food and Drug Administration to ensure that the National 
Shellfish Sanitation Program (NSSP) standards for certification of shellfish growing 
waters are met for tribal harvest areas including on-Reservation areas.  In consultation 
with the Washington DOH, the Lummi Nation closed portions of the tribal shellfish beds 
in Portage Bay in December 1996 (60 acres) and August 1998 (120 additional acres) 
when the NSSP standards for certification of shellfish growing waters were exceeded.  
Washington DOH formally reclassified these growing areas from “Approved” to 
“Restricted” in August 1997 and September 1999 respectively.   
 
These closures directly affected approximately 200 tribal shellfish harvesters and their 
families.  Ceremonial and subsistence uses of these shellfish resources were also 
impacted, as was the tribal commercial shellfish enterprise.  The economic impact of 
these closures has been estimated to be in excess of $850,000 per year.  Although the 
Lummi Nation and its members did not cause the downgrade of our shellfish beds, we 
have been the ones who have suffered due to the actions and inactions of others and 
have received no compensation for our losses. 
 
The sanitary survey conducted by the Washington DOH following the initial downgrade 
found that farm animal wastes originating in the Nooksack River watershed are an 
actual, as opposed to a potential, pollution source and represent a high probability of 
being the principal source of fecal coliform contamination in the Portage Bay shellfish 
beds.  At the request of the Lummi Nation, the EPA conducted compliance and 
enforcement actions during 1997 and 1998.  In our view, these EPA compliance 
inspections and enforcement actions were the key to initiating the local actions and 
needed changes to state laws.   
 
Following the initial and subsequent downgrades of tribal shellfish beds in Portage Bay, 
in addition to the EPA enforcement actions, several federal, tribal, and state agencies 
and numerous individuals took a variety of steps to address identified pollutant sources 
(not all of which were related to agricultural activities).  I believe that most people 
would agree that the three key actions were:  (1) technical and financial assistance (in 
excess of $8 million) to the dairy industry, private land owners, and municipalities that 
discharge wastes to the Nooksack River; (2) compliance inspections to enforce 
provisions of the federal Clean Water Act; and (3) water quality monitoring to identify 
pollution sources and monitor improvements.  These three key actions, along with 
interagency collaboration, resulted in a reclassification of approximately 75 percent of 
the “Restricted” shellfish growing beds in Portage Bay to “Approved” status in 
November 2003 and the reclassification of all of the shellfish growing areas in Portage 
Bay as “Approved” in May 2006 – nearly 10 years after the initial closure. 
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Unfortunately these three key actions have not continued at the levels that existed prior 
to 2003 and, as a result, whether or not all of the tribal shellfish beds in Portage Bay and 
Lummi Bay will remain classified as “Approved” in the coming years and decades is an 
open question.  As you may know, first Ecology eliminated their Livestock Management 
Program and their compliance inspection and enforcement responsibilities were 
transferred to the WSDA.  The effect of this management change was a reduction from 
two Ecology dairy waste inspectors based in Bellingham and focused on Whatcom and 
Skagit counties to a single WSDA inspector focused on Whatcom, Skagit, Snohomish, 
Island, and part of King County.  This change has also resulted in regulatory gaps in that 
the EPA delegated the administration of Section 402 of the Clean Water Act to Ecology 
(not to the WSDA), the WSDA mandate is to address dairy operations only (not beef 
cattle operations, hobby farms, or direct animal access to streams), and because the 
single WSDA position was initially vacant and then has been vacated for various intervals 
over the years as personnel changes occurred.   
 
Due to budget constraints and programmatic limitations, the TMDL implementation 
monitoring program was reduced from semi-monthly (two times per month) to monthly 
sampling during 2004-2005.  Funding for this program ended in February 2005 and 
efforts to obtain state funding during the 2005 legislative session were unsuccessful.  
Currently, the monitoring program continues at 21 sites at a reduced frequency.  I am 
not certain what has happened to the technical and financial assistance to the 
agricultural community, but I understand that this too has been reduced.  Based on past 
experience, without continued technical assistance, compliance inspection activities, 
and water quality monitoring and source identification in the Nooksack River watershed, 
the likelihood of continued or future downgrades of tribal shellfish beds in Portage Bay 
is significantly increased.  The same is true for the Lummi Bay watershed. 
 
Requested Actions:  Another closure of tribal shellfish beds in Portage Bay due to fecal 
coliform contamination would have a substantial negative impact on the Lummi Nation.  
The previous Portage Bay shellfish bed closure, which was largely attributed to poor 
animal waste management in the Nooksack River watershed, lasted nearly 10 years and 
had an estimated monetary impact of over $8.5 million on Lummi tribal members and 
their families.  The impact to tribal ceremonial and subsistence harvest in this area is not 
measureable.  These losses have never been compensated.  We feel that we 
communicated our concerns about the deteriorating water quality in the Nooksack River 
watershed and the impacts and threats to our shellfish beds in our June 7, 2005 letter 
and provided the local agricultural community an opportunity to take local action at that 
time.  As evident from the water quality data presented above, the current animal 
waste management practices are not effectively reducing fecal coliform contamination.  
We need to shift from reactive to proactive natural resources management in order to 
avoid repeating past mistakes and impacts to tribal shellfish beds. 
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My staff has discussed animal waste management practices with federal and state 
agency staff members and there seems to be a general consensus that the current 
Washington State program for managing animal wastes is broken.  We have heard a 
number of ideas of how the current program could be fixed that, in our opinion, have 
merit and could be expected to reduce the likelihood of future closures to the tribal 
shellfish beds due to animal waste management practices.  These ideas include: 
1. All operators that generate, store, and/or land apply animal wastes should be 

regulated no differently that other industries that generate wastes that are applied 
to the land (e.g., food processors, apple packers, wastewater treatment plants).  
That is, they must have a permit from a single state or federal agency with the 
authority to review and enforce animal waste management plan provisions.  The 
state or federal agency must also have the unfettered ability to conduct routine 
inspections and initiate meaningful/appropriate enforcement actions for 
noncompliance.   

2. Permit fees must generate sufficient revenue to support the number of inspectors 
needed to effectively regulate the operators described above. 

3. Operators must maintain and effectively implement animal waste management 
plans designed for their current operation. 
 

In addition to pursuing the ideas described above with the affected parties, we would 
like your agency to report on the steps taken in response to the actions that we 
requested in our June 7, 2005 letter.  The requested actions were the following:  
1. Conduct a review of inspections conducted by the Department of Ecology from July 

1998 to June 2003 and by the Department of Agriculture since July 2003 in the 
Nooksack River watershed to determine the number of inspections conducted each 
month, what was found, what actions were taken, what were the results of the 
actions, and evaluate the relative regulatory presence and effectiveness of the two 
agencies. 

2. Conduct a review to determine if any inspections have been conducted by any state 
or federal agency to evaluate the effectiveness of nutrient management plan (a.k.a. 
farm plan) implementation.  The purpose of this evaluation is to determine if the 
nutrient management plans are being effectively implemented and updated 
appropriately as animal units fluctuate, conditions change, and experience dictates 
modifications such as providing increased manure storage. 

3. Based on the experience over the 2004-2005 winter months when many manure 
lagoons were at capacity by January, advocate to revise the manure lagoon design 
standards so that the lagoons can store anticipated manure generation (solids and 
liquids) plus the seasonal rainfall volume expected to be exceeded 10 percent of the 
time in the area that contributes to the lagoon plus the 24-hour, 25-year rainfall 
event. 

4. Ensure that contingency plans for manure management are incorporated in the farm 
plans to avoid a repeat of what occurred in January 2005. 
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UNITED STATES DISTRICT COURT
EASTERN DISTRICT OF WASHINGTON

COMMUNITY ASSOCIATION FOR
THE RESTORATION OF THE
ENVIRONMENT, a Washington
nonprofit corporation,

Plaintiff,

v.

NELSON FARIA DAIRY, INC.,

                              Defendant.

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

No. CV-04-3060-LRS

MEMORANDUM OF
DECISION  
 

A bench trial was conducted in this matter from November 15 to November

17, 2011.  This “Memorandum of Decision” represents the court’s findings of fact

and conclusions of law pursuant to Fed. R. Civ. P. 52(a)(1) based on the record

existing prior to trial, testimony presented at trial, and exhibits admitted at trial.

I.  BACKGROUND

Smith Brothers Farms, Inc. (“Smith Brothers”) owned and operated the

dairy facility (the “Dairy”) located at 11792 Road 12.5 SW, near Royal City,

Washington.

On June 7, 2004, Community Association For The Restoration Of The

Environment (CARE) filed a complaint against Smith Brothers in the Federal
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District Court for the Eastern District of Washington, alleging violations of the

Clean Water Act (CWA), 33 U.S.C. § 1251 et seq., Comprehensive Environmental

Response, Liability, and Compensation Act (CERCLA), 42 U.S.C. § 9601 et seq.,

and the Emergency Planning and Community Right-to-Know Act (EPCRA), 42

U.S.C. § 11004 et seq.  (ECF No. 1).

On March 24, 2006, CARE and Smith Brothers Farms, Inc., entered into a

proposed Consent Decree in settlement of CARE’s claims.  (ECF No. 39).  The

Court approved and entered the Consent Decree on May 23, 2006.  (ECF No. 40).  

Defendant Nelson Faria Dairy, LLC (“Faria”) purchased the Dairy and its

underlying assets from Smith Brothers on October 2, 2006.  (ECF No. 58 at 4).  

Beginning on October 2, 2006, Faria became solely responsible for

compliance with the Consent Decree.  (ECF No. 40 at ¶¶ 3, 37).

Pursuant to ¶¶ 7-8 of the Consent Decree, on December 15, 2008, CARE

provided Faria with notice of its intent to inspect the Dairy on December 17, 2008.

On December 17, 2008, representatives from CARE, including Mike

Brown, Gary Christensen, and Rick Carter, inspected the Dairy.

Pursuant to ¶ 9 of the Consent Decree, on December 22, 2008, CARE

notified Faria of four conditions which CARE alleged could cause or lead to an

imminent discharge of pollutants from the Dairy facility in violation of applicable

legal requirements, including the Clean Water Act.  (ECF No. 58 at 6-8).

The issues alleged in CARE’s December 22, 2008 letter included: (1) over-

application of lagoon waste to the “Hebdon Field” which caused ponding along an

area adjacent to the south side of an irrigation canal; (2) significant ponding of

manure water in a field just north of the Dairy; (3) applications to a field directly

east of the Dairy when the ground was frozen, snow covered, and with no active

cropping; (4) application of manure wastes to a field south of the Dairy which had

no crop currently growing.  (See id.)

On January 30, 2009, CARE provided another letter to Faria alleging ten
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other violations of the Consent Decree.  (Id. at 10-12).

CARE attempted to negotiate a settlement with Faria regarding the alleged

Consent Decree violations over the course of the next 18 months.  (Plaintiff’s Ex.

72).

On May 17, 2010, CARE filed a Motion for an Order to Show Cause For

Failure to Comply with Consent Decree.  (ECF No. 55).  The Court granted

CARE’s motion on May 18, 2010.  (ECF No. 60).  In doing so, the court extended

the Consent Decree indefinitely pending further order.  Accordingly, the Consent

Decree remains in effect and has not expired.1

CARE’s Motion for an Order to Show Cause, (ECF No. 55), alleged

numerous instances of non-compliance.  In an order dated January 7, 2011 (ECF

No. 123), the court found eight instances of non-compliance.

Faria’s non-compliance with the Consent Decree began no later than

November 1, 2006, when Faria failed to properly prepare its water balances.  (ECF

No. 123 at 3; Ex. 51 at 5 (incorrect water balance for period from October-

November, 2006)).  

II.  INSTANCES OF NON-COMPLIANCE PREVIOUSLY FOUND BY           

      COURT

This court previously found eight separate instances of non-compliance by

The Consent Decree was  entered on May 23, 2006 (ECF No. 40) and by its1

terms, was to expire three years from the date of its entry.  (Paragraph 37).  The

Consent Decree was extended three separate times by order of the court following 

joint motions from the parties (ECF Nos. 48, 50 and 54).  The last of these three

orders extended the life of the decree to May 25, 2010. 
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Defendant with the Consent Decree.  See January 7, 2011 “Order Re Motion For

Order Of Contempt,” (ECF No. 123), which is fully incorporated herein.  Pending

trial, the court reserved determination of whether those instances of non-

compliance constituted contempt.  The court now concludes these instances of

non-compliance did not amount to “substantial compliance” with the Consent

Decree and therefore, Defendant is in contempt with regard to those eight

violations of the Consent Decree.  “Substantial compliance” is a defense to civil

contempt and is not vitiated by a “few technical violations” where every

reasonable effort has been made to comply.  In re Dual-Deck Video Cassette

Recorder Antitrust Litig., 10 F.3d 693, 695 (9  Cir. 1993).  The eight instances ofth

non-compliance recited in the court’s January 7, 2011 order do not amount to a

“few technical violations” and the Defendant did not make every reasonable effort

to comply with the specific terms of this very detailed Consent Decree.  

Defendant’s alleged “good faith” and lack of willfulness is irrelevant. 

“Good faith” does not excuse civil contempt.  Id.   Technical or inadvertent2

violations are not a defense to contempt if the defendant has failed to take all

reasonable steps to compliance.  General Signal Corp. v. Donallco, Inc., 787 F.2d  

1376, 1379 (9  Cir. 1986).  The court questions Defendant’s good faith in light ofth

Mr. Faria’s testimony that he read the very detailed and technical requirements in

the 26 page Consent Decree only once after he purchased the dairy and

  A good faith and reasonable interpretation of the terms of the Decree is a2

different matter,  In re Dual Deck Video Cassette Recorder Antitrust Litig., 10

F.3d 693, 695 (9  Cir. 1993), and essentially constitutes “substantial compliance.” th

Defendant does not assert, nor does the evidence support, that it acted or failed to

act pursuant to a good faith and reasonable interpretation of terms of the Decree.
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furthermore, did not seek the assistance of counsel and/or other professional help

to insure he fully understood his obligations and what exactly he needed to do in

order to comply with those obligations.  The evidence bears out there was never

any reasonable effort by Defendant to comply with the specific terms of the

Consent Decree.  Defendant may sincerely believe it improved the Dairy through

changes it made and in doing so, complied with the “spirit” of the Consent Decree. 

That, however, is not adequate.  Since January 7, 2011, the Defendant has not

purged its contempt in any meaningful way with regard to the eight violations of

the Consent Decree previously found by the court.

A party may have an equitable defense to a remedy ordered by the court, but

the only defense to a violation of a consent decree must be found within the four

corners of the decree.  Cook v. City of Chicago, 192 F.3d 693, 695 (7  Cir. 1999). th

Defendant has not met its burden of establishing any equitable defense to its

violations of the Consent Decree.  Mr. Faria at no time gave notice of nor

communicated with anyone else associated with CARE, including Cindy Carter,

prior to making changes to the Dairy operations.  Mr. Faria’s interactions with

Carter, which are best be described as no more than casual, do not constitute

reasonable reliance on the part of Defendant that it did not have to comply with

the very specific terms of the Consent Decree, particularly so when those terms

include: 1) that “this Decree may not be modified except by written amendment

agreed to by the Parties and approved by the Court;” 2) that counsel for CARE, in

addition to Cindy Carter, was to be provided with all notices required under the

Decree; and 3) that “CARE shall act as a single legal entity with respect to all

notices, decisions, and other actions taken under this Decree,” and Defendant

“shall not be answerable to individual CARE members in complying with this

Decree.”  (ECF No. 40 at Paragraphs 34, 38 and 39).  Cindy Carter did not, indeed

could not by herself, waive violations of the Consent Decree.  Hence, there was no

waiver by CARE and it is not equitably estopped from seeking to hold Defendant
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in contempt for these violations of the Consent Decree. 

The fact CARE members, pursuant to the terms of the Decree (ECF No. 40

at Paragraphs 7-10), did not formally inspect the dairy until December 2008 does

not give rise to a laches defense.  Defendant cannot claim any prejudice in light of

its failure to make any reasonable effort to comply with the Consent Decree from

the moment it purchased the dairy.   

III.  NPDES PERMIT

In its January 7, 2011 order, the court reserved determination of whether

Defendant’s failure to have a NPDES permit constituted a violation of the Consent

Decree.

Paragraph 5 of the Consent Decree states that “[i]n operating the Dairy, the

Defendants shall abide by CERCLA, EPCRA, CWA, and any applicable

Washington National Pollution Discharge Elimination System (“NPDES”) permit

and the Dairy’s nutrient waste management plan.” (Emphasis added).  The plain

language- “any applicable permit” -suggests there may be no applicable permit. 

Washington courts apply the “context rule” which permits a court to look to

extrinsic evidence to discern the meaning or intent of words or terms used by

contracting parties, even when the parties’ words appear to be clear and

unambiguous.  Hollis v. Garwall, Inc., 137 Wn.2d 683, 695, 974 P.2d 836 (1999). 

Extrinsic evidence includes the subject matter and objective of the contract, all the

circumstances surrounding the making of the contract, the subsequent acts and

conduct of the parties, and the reasonableness of the respective interpretations

urged by the parties.  Hearst Communications, Inc v. Seattle Times Co., 154

Wn.2d 493, 502, 115 P.3d 262 (2005).  Extrinsic evidence may not, however, be

used to “‘show an intention independent of the instrument’ or to ‘vary, contradict

or modify the written word.’” Id. at 503, quoting Hollis, 137 Wn.2d at 695-96. 

Moreover, extrinsic evidence of a party's subjective, unilateral intent as to the
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contract's meaning is not admissible.  Id.    Nor is it admissible under the parol

evidence rule to add to the terms of a fully integrated written contract.  Brogan &

Anensen, LLC  v. Lamphiear, 165 Wn. 2d 773, 775, 202 P.3d 960 (2009).

Based on the extrinsic evidence presented at trial, the court concludes the

mutual intent of the parties who entered into the Consent Decree (Smith Brothers 

and CARE) was that the term “any applicable permit” referred to a general permit

or to an individual NPDES permit.  These parties did not intend there might be no

applicable permit at all.  At the time the Consent Decree was filed (May 23, 2006),

Smith Brothers was operating under a general NPDES permit and expressed its

intention to continue to operate under such a permit through the period of the

Consent Decree.    In a March 2005 letter from counsel for Smith Brothers to the

Plaintiff, counsel for Smith Brothers urged the term of the Consent Decree be

limited to three years in consideration of the fact “the Dairy will be under the State

of Washington’s new CAFO (Concentrated Animal Feeding Operation) permit

which is much more restrictive than the General Permit for Dairy Operations” and

that “[t]hese and other applicable regulatory requirements will extend beyond the

term of the consent decree.”  (Plaintiff’s Ex. 62 at p. 30).  In the same letter,

counsel for Smith Brothers indicated the dairy “will soon be subject to the State of

Washington’s CAFO NPDES and Waste Discharge General Permit” and that “the

Dairy’s overall nutrient-management program will incorporate the combined

groundwater protection requirements of the settlement, the Nutrient Management

Plan, and the CAFO permit.”  (Id. at 22).  The testimony at trial of Scott Highland,

president of Smith Brothers, corroborated it was Smith Brothers’ understanding

that pursuant to the Consent Decree, it would need to have a NPDES permit.

The objective of the Consent Decree establishes that having a NPDES

permit was a requirement of the Decree.  The primary focus of CARE’s lawsuit

against Smith Brothers was to obtain compliance with the Clean Water Act. 

CARE made clear in correspondence with Smith Brothers that obtaining a NPDES
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permit was “of course, also a necessary component[]” of any acceptable

settlement.  (ECF No. 78 at 4).  CARE stated that its settlement proposal was

“generally intended to help assess and ensure future compliance with the Clean

Water Act.”  (Id. at 11).  In a later letter to Smith Brothers, CARE insisted that

some sort of Clean Water Act penalties be paid since the “facility has been

operating without the required NPDES permit since the operations started.”  (Id. at

15).

The fact Mr. Faria was not involved in the negotiations regarding the

Consent Decree and was not an original party to the Decree is of no significance. 

See Newport Yacht Club v. City of Bellevue, 2010 WL 1286860 at *4 (W.D. Wash.

2010)(“More importantly, Helland was not a party to the contract, making her

interpretation of the Settlement Agreement- even if contradictory- irrelevant”).  It

is the mutual intent of CARE and Smith Brothers which is of significance.  Were it

otherwise, the successor or assign of a Consent Decree could easily circumvent the

mutual intent of the parties to the Consent Decree.  Furthermore, it bears noting

that there is evidence in the record indicating Faria Dairy was aware that a NPDES

permit was required.  In November 2008,  Faria Dairy sold off ½ of its assets to

Allred Brothers, LLC.  The “Agreement For Purchase And Sale Of Real Property,

And Livestock, Bill Of Sale And Escrow Instructions,” (Plaintiff’s Ex. 63 at

00560), contains a provision, Paragraph 13(b), stating the buyer acknowledged

reviewing “the Application for and Final Order for Concentrated Animal Feeding

Operations NPDES” and the “State Waste Discharge General Permit applications.” 

It is also noted that Mr. Faria maintains an ownership interest in at least six other

dairies, five located in Texas and one in New Mexico.  Some of these dairies have

CAFO NPDES permits and are subject to regulatory controls similar to those in

Washington.         

Based on the aforementioned extrinsic evidence, a reasonable interpretation

of the Consent Decree is that Paragraph 5 required Smith Brothers Dairy and its
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successor, Faria Dairy, to “abide by” (operate), and therefore necessarily have, a

NPDES Permit.  Extrinsic evidence is not used here to show an intention

independent of the Decree or to “vary, contradict or modify the written word.” 

The court does not rely on extrinsic evidence of any party's subjective, unilateral

intent and its interpretation does not add to the terms of the “fully integrated”

Decree.  (See ECF No. 40 at Paragraph 34).    

Since it purchased the dairy, Defendant has not operated the Dairy under a

NPDES permit.  It has not complied or “substantially complied” with Paragraph 5

of the Consent Decree and it has no equitable defenses to compliance.  Because  

Paragraph 5 of the Consent Decree was sufficiently clear by an objective standard

which takes into account the context in which it was issued , it is appropriate to3

find the Defendant in contempt for not obtaining a NPDES permit.  Defendant has

not offered a good faith and reasonable interpretation of Paragraph 5 so as to

justify its failure to procure a NPDES permit.

 

IV.  OTHER ALLEGED INSTANCES OF NON-COMPLIANCE WITH          

        DECREE

A.  APPLICATIONS TO “NORTH FIELD”

Faria owns the land identified as the “North Field,” which encompasses all

of Unit 10, Block 83.  Ex. 11.  This land is located just north of the Dairy.

From November 18, 2008 to December 11, 2008, Faria applied 2,142,000

gallons of liquid manure to the North Field.  Ex. 26.  The application was

conducted by Northwest Liquid Transport, Inc.  Id.

An additional 74,000 gallons of liquid manure was applied to the North

Field between November 18, 2008 and December 21, 2008.  Ex. 28.

Between November, 2007 and March, 2009, a total of 7,287,400 gallons of

liquid manure was applied to the North Field.  Id.

 See United States v. Young, 107 F.3d 903, 908 (D.C. Cir. 1997).3
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Sometime during the November-December 2008 manure applications, a

ponded area formed along the north side of the North Field.  Gary Christensen,

CARE member, photographed the ponded area in an aerial fly-over in December

2008.  Ex. 24.

Immediately north and adjacent to the ponded area is an irrigation canal.  Id. 

The ponded area froze over the during the winter of 2008-2009.

On February 25, 2009, Cascade Analytical, Inc., a certified environmental

laboratory, took water quality samples from the then-thawed ponded area.  Ex. 25.

The results of those water quality samples indicated that the liquid

contained in the ponded area was contaminated with manure.  Id.

In March 2009, Faria removed 272,000 gallons of the ponded liquid manure

using a 4,000-gallon “Honey Vac.”  Ex. 29.  The manure was removed from an

area described as “Ponded water at North-East corner of field.”  Id.  The manure

was then reapplied to a field.  Id.  David Rollema, who prepared the “Honey Vac

Cleanup Applications” document, indicated that the field on which the ponded

water was removed was Unit 10, Block 83 (the North Field), and not Unit 14,

Block 83, as reported on the application report.  

Ponded water was observed in the North Field up to June 5, 2009.  

Para. 5 of the Consent Decree requires Faria to abide by its Dairy Nutrient

Management Plan (“NMP”).  Faria’s NMP prohibits the application of liquid

manure under conditions that allow contaminated waters to run off fields and into

surface waters, or to be allowed to infiltrate to ground water.  Ex. 2, p. 22, 25; Ex.

3, p. 21, 25.  The NMP also prohibits the application of manure if there is a

potential for ponding.  Id. 

The ponding of manure water in the North Field caused, or threatened to

cause, a discharge of pollutants into surface waters and/or ground water.    

The ponding of manure water in the North Field between November, 2008

and June, 2009 was a violation of Faria’s NMP and Para. 5 of the Consent Decree. 
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B.  APPLICATIONS TO “HEBDON FIELD”

Faria has installed and maintains a series of underground pipes for the

transport of liquid manure from its lagoons to off-site fields.  The pumping and

control mechanism for determining whether, and how much, manure is transported

through these pipes is located at the Dairy.    

One of the fields that receives liquid manure from Faria’s underground

pipes is known as the “Hebdon Field.”    

Sometime in late November or early December 2008, Faria began applying

manure water through its underground pipes to the Hebdon Field.

The pipeline leaked twice onto the Hebdon field during this time frame.  

During the course of that application, excess manure was applied to the

Hebdon Field, in part as the result of two separate leaks in the piping apparatus.

The leaked manure water caused a ponded area to form on the north side of

the Hebdon Field.  Gary Christensen, CARE member, photographed the ponded

area in an aerial fly-over in late November, 2008.  Ex. 30.  Immediately north and

adjacent to the ponded area is an irrigation canal.  Id.

On February 25, 2009, Cascade Analytical conducted soil sampling on the

Hebdon Field.  The results of this sampling revealed excessively high levels of

nitrate and phosphorus.  Ex. 31 at 11-20.

These excessively high levels of nitrate and phosphorus are consistent with

over-applications of manure to the Hebdon Field. 

Para. 5 of the Consent Decree requires Faria to abide by its NMP.  ECF No.

40 at 3.  Faria’s NMP prohibits the application of liquid manure under conditions

that allow contaminated waters to run off fields and into surface waters, or to be

allowed to infiltrate to ground water.  Ex. 2, p. 22, 25; Ex. 3, p. 21, 25.  The NMP

also prohibits the application of manure if there is a potential for ponding.  Id. 

The NMP further prohibits application of manure unless post-harvest soil test

results justify a need for nutrients, or at rates higher than the planned crop will use
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during the season.  Id.  

The ponding of manure water in the Hebdon Field caused, or threatened to

cause, a discharge of pollutants into surface waters and/or ground water.

The over-application of manure to the Hebdon Field caused, or threatened to

cause, a discharge of pollutants to ground water.  

The ponding of manure water in the Hebdon Field between November and

December, 2008, was a violation of Faria’s NMP and Para. 5 of the Consent

Decree.

Faria’s over-application of manure to the Hebdon Field, as evidenced by

elevated nitrate and phosphorus levels, was a violation of Faria’s NMP and Para. 5

of the Consent Decree. 

C.  APPLICATIONS TO “DYKES FIELD”  

The “Dykes Field” is a field to which Faria has applied manure.  It is located

east of the Dairy and is identified as Unit 6, Block 83.

Sometime between November 18 and December 11, 2008, Faria applied

3,892,000 gallons of liquid manure to the Dykes Field.  Ex. 26.

These applications occurred when the ground was frozen and/or snow

covered, as depicted by CARE member Gary Christensen’s photograph of the

Dykes Field.  Ex. 32.

At the time of the applications, there was no active cropping on the Dykes

Field.  Id.

Subsequent soil sampling conducted by Cascade Analytical on February 25,

2009 revealed excessively high levels of nitrates and phosphorus in the Dykes

Field.  Ex. 31, pp. 1-8.

These excessively high levels of nitrate and phosphorus are consistent with

over-applications of manure to the Dykes Field.

Para. 5 of the Consent Decree requires Faria to abide by its NMP.  ECF No.
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40 at 3.  Faria’s NMP prohibits the application of liquid manure under conditions

that allow contaminated waters to run off fields and into surface waters, or to be

allowed to infiltrate to ground water.  Ex. 2, p. 22, 25; Ex. 3, p. 21, 25.  The NMP

also prohibits the applications of manure to bare ground or when the ground is

frozen, saturated, or snow covered.  Id.  The NMP further prohibits application of

manure unless post-harvest soil test results justify a need for nutrients, or at rates

higher than the planned crop will use during the season.  Id.

The over-application of manure to the Dykes Field caused, or threatened to

cause, a discharge of pollutants to ground water. 

The application of manure to the Dykes Field when there was no active

cropping and when the ground was frozen and snow covered caused, or threatened

to cause, of discharge of pollutants to ground water.  

Faria’s application of manure to the Dykes Field while the ground was

frozen, snow-covered, and without active cropping was a violation of Faria’s NMP

and Para. 5 of the Consent Decree.

Faria’s over-application of manure to the Dykes Field, as evidenced by

elevated nitrate and phosphorus levels, was a violation of Faria’s NMP and Para. 5

of the Consent Decree.

D.  MANURE ON ROADWAY

Faria uses trucks to haul liquid and solid manure off-site for application to

nearby fields.  Some of these trucks receive manure from Faria’s storage lagoons

via a pumping mechanism, which transports liquid manure to the truck loading

station.  

There have been instances of liquid manure being spilled by Faria’s trucks

onto public roadways since June 15, 2009.  Exs. 37, 38.  Several of these spills

have been photographed by CARE members.  Ex. 35.    

Para. 5 of the Consent Decree requires Faria to abide by its NMP.  ECF No.
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40 at 3.  Faria’s NMP instructs that Dairy staff shall inspect and clean all vehicles

that come in contact with manure.  Ex. 2 at 36; Ex. 3 at 33.

The inspection and cleaning of vehicles that come in contact with manure

helps fulfill one of the primary objectives of the NMP, which is to prevent

wastewater discharges to streams, drainage ditches, and the underlying aquifer. 

Ex. 2 at 6; Ex. 3 at 4.

The presence of manure on public roadways caused, or threatened to cause,

a discharge of pollutants into surface water and/or ground water, including

drainage ditches located adjacent to the roadways on which Faria’s trucks travel.

Ex. 48, p. 21. 

Faria’s past failure to inspect and clean manure-laden vehicles leaving the

Dairy property was a violation of Faria’s NMP and Para. 5 of the Consent Decree.  

E.  FAILURE TO DREDGE LAGOON PURSUANT TO BEST                

                MANAGEMENT PRACTICES

Para. 13(d) of the Consent Decree requires Faria to periodically dredge its

storage lagoon consistent with best management practices.  ECF No. 40 at 7. 

Faria’s NMP requires the Dairy to maintain the storage capacity of both its

lagoons by regularly cleaning and agitating the lagoons to remove solid deposits. 

Ex. 2 at 29; Ex. 3 at 24.  Faria is required to abide by its NMP pursuant to the

Consent Decree.  ECF No. 40 at 3.  

Faria did not dredge its lagoons in 2007 and 2008.  ECF No. 67, ¶11.  This

significantly reduced the storage capacity of the lagoons, as a substantial amount

of sediment and solids were allowed to build up over that time frame.

Faria’s failure to clean and agitate both lagoons, and to periodically dredge

the storage lagoon in accordance with best management practices, increases the

possibility of a release of manure from the lagoons during a significant

precipitation event.
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Faria’s failure to clean or agitate its lagoons and to periodically dredge the

storage lagoon during 2007 and 2008 was a violation of Faria’s NMP and Paras. 5

and 13(d) of the Consent Decree, which required Faria to abide by its NMP and

maintain its lagoons in accordance with best management practices.  

F.  TEARS IN LAGOON LINERS   

Faria’s storage and treatment lagoons are lined with a synthetic PVC plastic

liner.  This liner is intended to help prevent liquid manure from seeping into the

ground and, potentially, infiltrating the groundwater.

When the lagoons were first constructed, prior to the installation of the

lagoon liners, water was seen seeping into the lagoons.  Ex. 47.  The Washington

Department of Ecology noted, in a 2001 letter to Smith Brothers, that the water

seepage possibly originated from the nearby irrigation canal, which borders the

northern part of Faria’s property.  Id.  

A number of tears in the storage lagoon liner were discovered during one of

CARE’s inspections of the Dairy facility.  CARE photographed these tears and

warned Faria of the dangers they could pose if manure water was allowed to

infiltrate the local groundwater.  Ex. 33.

Faria discovered these tears as early as February, 2009.  Ex. 34 at 4.  Mr.

Rollema, who was later put in charge of Faria’s manure management practices,

first noticed the tears after the 2009 fall “draw-down” of the lagoons.  Repairs

were not made to the tears until after the spring 2010 draw-down.

Para. 5 of the Consent Decree requires Faria to abide by its NMP.  ECF 40

at 3.  One of the primary objectives of the NMP is to prevent migration of

contaminants from the dairy facility to the underlying aquifer.  Ex. 2 at 6; Ex. 3 at

4.  To accomplish this objective, the NMP instructs Faria to “maintain and repair

any damage to [the] PVC liner as it occurs to prevent ground water

contamination.”  Ex. 2 at 19; Ex. 3 at 14 (emphasis added).
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Faria’s failure to repair lagoon liner tears as they occurred was a violation of

Faria’s NMP and Para. 5 of the Consent Decree.

G.  GROUNDWATER CONTAMINATION

Nitrogen, one of the substances of concern found in manure, is highly

mobile.  It can readily convert to nitrate and leach through the unsaturated (or

vadose) zone of soils and into the local aquifer.  For this reason, it is imperative

that liquid manure is applied to fields only in amounts that the current crop can

completely utilize. 

Once nitrates leach below the root zone of crops, it is destined to reach

groundwater, unless conditions suitable to denitrification exist.  Denitrification is

the process whereby nitrate is converted to harmless nitrogen gas.  It can only

occur in poorly drained soils or organic soils where oxygen is depleted in the root

zone.

The major soil type near the Faria Dairy is identified as Kennewick loamy

fine sands.  Ex. 3 at 18.  Such soils are well drained, Id. at App. B, and are

therefore not conducive to the denitrification process.  This means that excess

nitrates are rapidly transported through the soil and into local groundwater.   

Between December 1 and December 3, 2010, CARE installed three

environmental groundwater monitoring wells along the northern border of Faria’s

property and one reference well nearby.  Ex. 9 (installation logs); Ex. 13 at 2 (map

of well locations; environmental monitoring wells identified as A, B, C, & D;

wells E and F are pre-existing domestic wells).  Delos Boyce, a Washington-

licensed driller, installed the wells in consultation with CARE’s groundwater

expert, Dr. Byron Shaw.  Ex. 12.

To date, Cascade Analytical has conducted three rounds of water quality

sampling from the wells.  See Exs. 18-20.

The first sampling occurred on December 7, 2010.  Ex. 18.  The results of
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that sampling event revealed nitrate concentrations in all four wells that were in

excess of the 10 mg/L maximum contaminant level established by the EPA (U.S.

Environmental Protection Agency).  Id.  

The second round of sampling occurred on January 3, 2011.  Ex. 19.  The

results of that sampling event revealed nitrate concentrations in all four wells that

were in excess of the 10 mg/L maximum contaminant level established by the

EPA.  Id.

The third round of sampling occurred on July 27, 2011.  Ex. 20.  The results

of that sampling event revealed lower nitrate concentrations in wells A, B, and C. 

Id.  Well D still had nitrate concentrations in excess of the 10 mg/L maximum

contaminant level.  Id.  

The lower nitrate levels observed in Wells A, B, and C during the July,

2011 sampling event are the result of dilution from seepage from the irrigation

canal located immediately adjacent to the wells.  All three wells had a significantly

higher water level than in the previous two sampling events.  Ex. 20.  Furthermore,

water quality samples taken from the irrigation canal directly upstream and

downstream of the monitoring wells show that the water in the canal is chemically

similar to that contained in the wells.  Id. 

Data from these three sampling events and related information indicates that

groundwater flows down and away from the Dairy in a north-northwesterly

direction, toward CARE’s environmental monitoring wells and nearby residences

and farms.

Faria’s manure management practices are the predominant source of the

nitrate contamination found in the monitoring wells and, correspondingly, local

groundwater.  These practices include consistent over-application of manure to

fields located adjacent to, and nearby, the Dairy.

Under the Washington General CAFO NPDES permit, dairies are prohibited

from applying agricultural wastes if such applications will cause or contribute to a
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violation of the State Ground Water Quality Standards, Chapter 173-200

Washington Administrative Code (“WAC”). 

Pursuant to WAC 173-200-040 (Table 1), the ground water quality standard

for nitrate is 10 milligrams per liter (mg/L).

Faria’s manure management practices have caused or significantly

contributed to the excessive nitrate contamination of the local groundwater, as

observed and documented by CARE’s monitoring wells. 

V.  REMEDIES

“A consent decree is no more than a settlement that contains an injunction.” 

In re Masters Mates & Pilots Pension Plan and IRAP Litigation, 957 F.2d 1020,

1025 (2nd Cir. 1992).   As such, it is subject to modification like any injunction. 

A court retains continuing jurisdiction to modify an injunction.  This well-

recognized principle is codified in Fed. R. Civ. P. 60(b)(5) which provides that a

court may relieve a party from a final judgment or order if “it is no longer

equitable that the judgment should have prospective application.”  “The

continuing responsibility of the issuing court over its decrees is a necessary

concomitant of the prospective operation of equitable relief and has its roots in the

historic power of chancery to modify or vacate its decrees ‘as events may shape

the need.’” Wright, Miller & Kane, Federal Practice and Procedure, Civil 2d

§2961 at 392 (2  Ed. 1995), quoting U.S. v. Swift & Co., 286 U.S. 106, 114, 52nd

S.Ct. 460 (1932).  Accordingly, “wide discretion” resides with the district court

when it considers modification of a decree.  System Fed’n No. 91, Ry. Employees’

Dept., AFL-CIO v. Wright, 364 U.S. 642, 648, 81 S.Ct. 368 (1961).  See also Earth

Island Institute, Inc. v. Southern California Edison, 166 F.Supp.2d 1304, 1309

(S.D. Cal. 2001) (broad “power to modify the Consent Decree derives from

principles of equity and exists independent from any express authorization within

the Decree or the parties’ request).  “Inasmuch as an injunctive decree is drafted in
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light of what the court believes will be the future course of events, a court must be

continually willing to redraft the order at the request of the party who obtained

equitable relief in order to insure that the decree accomplishes its intended result.” 

Wright, Miller & Kane, Federal Practice and Procedure, Civil 2d §2961 at 393

(2nd Ed. 1995).  Consistent therewith, the Supreme Court has articulated

requirements for modification of a consent decree as follows: (1) “a significant

change in facts or law warrants revision;” and (2) “the proposed modification is

suitably tailored to the changed circumstance.”  Rufo v. Inmates of Suffolk County

Jail, 502 U.S. 367, 393, 112 S.Ct. 749 (1992).     

Here, because of Defendant’s failure to comply with the Consent Decree

from the very outset of its operation of the dairy, the Decree has not accomplished

“its intended result.”  Accordingly, modification is warranted.  The failure of the

Defendant to comply with the Consent Decree constitutes a significant change of 

circumstances which justifies a temporal extension of the Decree. 

Labor/Community Strategy Center v. Los Angeles County Metropolitan

Transportation Authority, 564 F.3d 1115, 1120-21 (9  Cir. 2009).  Defendant’sth

non-compliance with the decree is not de minimis, but rather amounts to the “near

total,” if not total, non-compliance which other courts have concluded warrants

extension of a consent decree.  Id. at 1123.  The court will therefore extend the

Decree for a period of three (3) years from the date of the forthcoming “Order On

Relief.”  Defendant’s non-compliance also warrants certain non-temporal

revisions to the Decree which will be set forth in detail in the forthcoming “Order

On Relief.”  All of these revisions are remedial in nature, not punitive.  They

better achieve the purpose of the original Consent Decree and in doing so, serve

the public interest.  Earth Island Institute, 166 F.Supp.2d at 1309-1310.  The

revisions are suitably tailored to the changed circumstances in that they insure

greater accountability and better oversight of Defendant.

An award of attorney’s fees and costs for civil contempt is within the
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discretion of the court.  Harcourt Brace v. Multistate Legal Studies, 26 F.3d 948,

953 (9  Cir. 1994).  A finding of willfulness is not required.  Perry v. O’Donnell,th

759 F.2d 702, 705 (9  Cir. 1985).  An award of fees and costs is independent of anth

award of compensatory damages.  Id.  As set forth in the forthcoming “Order On

Relief,” the court is awarding Plaintiff its reasonable past attorney fees and costs

incurred in this matter.  The court, however, declines to obligate Defendant to pay

reasonable future attorney fees and costs incurred by Plaintiff.  Therefore,

Paragraph 70 of Plaintiff’s “Proposed Order On Relief” (ECF No. 179) will be 

omitted.  

The court also declines to include Paragraph 71 of the “Proposed Order On

Relief” pertaining to “Contempt Payments.”  This provision appears to assume

that any violation of the “Order On Relief” will constitute contempt.  The

forthcoming “Order On Relief” incorporates the proposed provisions concerning

“Dispute Resolution” (Paragraphs 72 and 73 in the “Proposed Order On Relief”). 

If Plaintiff believes the Defendant is in contempt, it will need to file a Motion For

Contempt, in addition to or in lieu of a “petition for judicial resolution of the

dispute” provided for in the forthcoming “Order On Relief”.  This insures that

Plaintiff is held to its continuing burden to prove any contempt by clear and

convincing evidence.  Federal Trade Comm’n v. Affordable Media, LLC, 179 F.3d

1228, 1239 (9  Cir. 1999).th

IT IS SO ORDERED.  The District Court Executive is directed to enter 

this Memorandum Of Decision and provide copies of the same to counsel of

record.  Judgment will be entered at the time the “Order On Relief” is filed.

DATED this       30th       day of December, 2011.

                                                   s/Lonny R. Suko    
                                                           

LONNY R. SUKO
United States District Judge
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Albin, Linsay (ECY)

From: Baldi, Josh (ECY)
Sent: Friday, March 14, 2014 3:41 PM
To: Kirkpatrick, Jessica (ECY); Kaufman, Mak (ECY)
Subject: FW: 2014 Puget Sound Action Agenda - COB March 11, 2014 
Attachments: FW: Terrell Creek Discharge

As discussed… 
 

From: Baldi, Josh (ECY)  
Sent: Thursday, March 13, 2014 10:19 AM 
To: Allen, Douglas R. (ECY); Gildersleeve, Melissa (ECY); Hood, Steve (ECY) 
Cc: Susewind, Kelly (ECY); Moore, Bill (ECY); Kevin Fitzpatrick; Don Seeberger 
Subject: RE: 2014 Puget Sound Action Agenda - COB March 11, 2014  
 
With regard to reporting to PSP, I suggest we be transparent as to status/challenges. For example, on the Pollution 
Control Action Team, I’d suggest: 
 
Change title to: “Local Clean Water Programs” (to reflect CSI, Whatcom Clean Water and PICS). 
 
Modify PSP’s characterization of status to something like:  
 

“Two inspectors hired and two additional in hiring process (one for North Sound and one for mid Sound).  
Training for two new inspectors completed and considerable field work conducted in two watersheds. X warning 
letters issued. More formal enforcement actions not proceeding due to concerns expressed by industry and 
state lawmakers. To build understanding and support for Local Clean Water Programs, Ecology established an 
advisory group of tribes and stakeholders to engage on transparent and consistent protocols for inspections, 
compliance and enforcement on ag lands.” 

 
Kelly/others need to massage this to ensure consistency with broader effort we are managing.  
 
Consistent with my earlier suggestion in the Terrell Creek thread (attached); the PSP Action Agenda is an opportunity to 
tell our story. I advocate that we increase our compliance/enforcement activities in a measured way and communicate 
extensively with the ag forum as we do – use our field work as opportunities to engage and communicate. Sarbanand is 
an excellent example. It would be interesting if any of the ag stakeholders would say: “Ecy, you are out of line for taking 
action in that case.”  
 
Not asking for consensus from that group. Rather, if we continue to build rational, consistent protocols around this 
work, I think we successfully build broader support in the ag forum and allow our inspectors to do their job. I think we 
saw some signs of that this session. 
 

From: Allen, Douglas R. (ECY)  
Sent: Thursday, March 13, 2014 9:29 AM 
To: Gildersleeve, Melissa (ECY); Hood, Steve (ECY) 
Cc: Baldi, Josh (ECY); Susewind, Kelly (ECY); Moore, Bill (ECY) 
Subject: RE: 2014 Puget Sound Action Agenda - COB March 11, 2014  
 

Melissa, I assume that you are aware that we have had a number of conference calls with the program on 
these and related issues, during which we have been advised on how to proceed with these compliance 
actions.  I understand and share Steve’s frustration, but I also understand the factors that are at play.  A conf. 
call is scheduled for next Tuesday regarding the proposed Sarbanand penalties that I assume Kelly will 
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participate in.  I still believe that the Sarbanand discharge is egregious and warrants this action, and hope that 
we can move forward on it soon. 
da   
 
 

From: Gildersleeve, Melissa (ECY)  
Sent: Thursday, March 13, 2014 8:43 AM 
To: Hood, Steve (ECY) 
Cc: Allen, Douglas R. (ECY); Baldi, Josh (ECY); Susewind, Kelly (ECY); Moore, Bill (ECY) 
Subject: RE: 2014 Puget Sound Action Agenda - COB March 11, 2014  
 
So – get the frustration. Suggest you guys set up meetings within the agency to figure out how to get stuff moving 
forward.  The agency is managing many things and many levels of frustration and I suggest that since Josh is on SMT and 
Doug’s manager that you guys work with him and Kelly to figure out how to best get the items you think are important 
moving in Whatcom. We are trying to help ERO – they have same frustrations—key is getting some strategy pulled 
together, working with SMT to get a level of comfort in implementing that strategy.  Whatcom PIC is Josh’s brainchild he 
should be interested in helping you move what you think is needed forward‐mg 
 

From: Hood, Steve (ECY)  
Sent: Wednesday, March 12, 2014 10:02 AM 
To: McBride, Ron (ECY); Gildersleeve, Melissa (ECY) 
Cc: Allen, Douglas R. (ECY) 
Subject: RE: 2014 Puget Sound Action Agenda - COB March 11, 2014  
 
My comments would not be suitable for publication.  My official comment is NC.  But for your background: 
 
Our inability to proceed with enforcement beyond warning letters, or to issue permits to agricultural sources of 
pollution have reduced Ecology role to voluntary compliance that we have demonstrated is ineffective. 
 
Multiple warning letters have telegraphed our reluctance to move forward on enforcement.   Our inability to issue a 
permit for a dairy that AGR suggested was most in need of  a permit and a facility that wanted to have a permit has 
weakened our credibility with our partners.   
 

From: McBride, Ron (ECY)  
Sent: Wednesday, March 12, 2014 8:28 AM 
To: Gildersleeve, Melissa (ECY); Moore, Bill (ECY); Jankowiak, Amy (ECY); Emmett, Kathleen (ECY); Hood, Steve (ECY) 
Cc: Seeberger, Don (ECY); Chavez, Vince (ECY) 
Subject: FW: 2014 Puget Sound Action Agenda - COB March 11, 2014  
 

REMINDER – I have a hard deadline on this. Opportunity to suggest changes.  See below highlights.  Ron 
 

From: McBride, Ron (ECY)  
Sent: Thursday, March 06, 2014 10:23 AM 
To: Gildersleeve, Melissa (ECY); Moore, Bill (ECY); Jankowiak, Amy (ECY); Emmett, Kathleen (ECY); Hood, Steve (ECY); 
Stockwell, Abbey (ECY) 
Cc: Seeberger, Don (ECY); Chavez, Vince (ECY) 
Subject: 2014 Puget Sound Action Agenda - COB March 11, 2014  
 

Our opportunity to comment. (COB- Mar 11, 2014) 
 
Brian Walsh of Puget Sound Partnership has begun a 2014 Puget Sound Action Agenda Assessment 
and Revision of Near Term Actions.  This is an adjustment revision and not a complete re-write as in 
2011. This will include:  
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 Assessment and revision of current Near Term Actions (NTAs) 
 Updated Local Integrating Organization (LIO) Profiles and 150 new NTAs 
 Ocean Acidification additional NTAs from Governor Blue Ribbon Panel Report 

 
Josh Baldi has established a review process with PSP. The WQP is responsible for 17 NTAs.  Of 
those, 9 are in process and on schedule; 5 have not started;  and, 3 are “off Schedule” (delayed).   I 
have attached a spreadsheet containing our NTAs with an added column titled WQP Comments.  The 
PSP would like us to review our NTAs and provide comments on the following: 

 For those NTAs that are off schedule, identify potential causes. Is there a strategy for 
addressing these issues. 

 Were the performance measures developed in 2012 appropriate for measuring work on this 
NTA?  Are updates needed to the Performance Measures. 

 Are there lessons learned regarding development and implementation of specific NTAs that 
could improve the action planning process. 

 
Please review the NTAs where your name is attached in the left column, comment if necessary,  and 
return to me NLT COB Tuesday, Mar 11, 2014. Josh Baldi will review all comments and follow-up as 
needed with PSP by March 17th.  PSP has also offered to come to Ecology in Mar/April to discuss 
difficult NTA issues. 
 
I have already commented on some of our Not Started or delayed NTAs based on interface with 
owners.  Feel free to edit those comments. 
 
Note: Kathleen Emmett and Abby Stockwell, please ensure your comments are coordinated with Bill 
Moore. 

SUMMARY 
Not Started In Process Off Schedule (delayed) 

C2.2.2 
C2.2.3 
C2.2.4 
C2.4.1 
C1.6.1 

C1.6.3 
C1.5.1 
C1.5.2 
C2.2.1 
C2.3.1 
C2.3.3 
C2.5.1 
C6.4.1 
C7.1.3 

C2.1.1 
C3.2.4 
C1.1.3 

5 9 3 
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Prep for Meeting with NRCS, EPA, WSCC, ECY – 

October 17, 2013



EPA identified 3 concerns (Letter to WSDA and ECY EPA_2_WSDA-ECY_12-04-12.pdf)



1. WA should prohibit construction of manure lagoons on sites with significant risk of nitrate transport to ground water that serves as a source of drinking water.  Evaluate existing manure lagoons in areas with documented ground water concerns.



NRCS and conservation districts develop designs and oversee construction standards when government funds are used.   County level planning and development may add additional requirements through permitting standards but there are not consistent permitting requirements across the state.  



A permit is required by ECY Dam Safety Program above ground lagoon capacity is > 10-acre feet (~3 million gallons).  Between 2008 and 2011 the Dam Safety Program evaluated all existing manure lagoon meeting the capacity criteria, DNMP help facilitate site visits to complete this work.   It is important to note that his traditionally has been a program primarily concerned about safety of people and property, not water quality.  



DNMP routine inspections include evaluations of operation and maintenance practices at active dairies.  If concerns are found, WSDA directs livestock operation to seek professional evaluation through conservation district, NRCS or private engineer.  In 2012, the program conducted qualitative lagoon surveys under contract with NRCS on all existing lagoons at active dairies and some non-dairy operations in Puget Sound counties.  This effort included WSDA NRAS aquifer vulnerability assessments.  Information was delivered to NRCS March 2013.     



2. WA should require all livestock operations and 3rd party land applicators to insure that manure applications are not the source of nitrate transport to drinking water.



DNMP routine inspections include evaluations of land application practices and recordkeeping reviews including soil test information at active dairies.  Dairies are required to account for all nutrient sources, not just manure. The program uses a nitrate-nitrogen (N03-N) threshold of 45 ppm N03-N in top 12 inches.  If concerns are found, the program notifies the dairy operation through inspection reports, regulatory technical assistance and letters of warning.  If the dairy fails to correct the problem, the program uses escalating enforcement (NOC and penalties) as needed.  



Washington State Department of Health (DOH) will provide funds to DNMP to hire 1 FTE to provide additional capacity.  The project will begin in January 2014 and be completed by December 31, 2015.  The project will focus on management of dairy manure on both dairy and non-dairy lands to prevent polluted runoff.  The program will conduct field surveillance to observe land application of dairy nutrients and will provide regulatory technical assistance, offer referrals to the conservation district and use informal enforcement tools (warning letters and notice of corrections), when appropriate.  If these efforts do not result in adequate changes to reduce risks to surface waters, WSDA will refer non-dairy land owners and 3rd party commercial applicators to Ecology.  



In addition, the program will utilize this opportunity to provide information to non-dairy operations and 3rd party applicators about agronomic application principles and recordkeeping practices that can protect drinking water sources.  An evaluation of dairy inspection report data for Acres acceptable (<45 ppm N03-N) and Acres need attention (>45 ppm N03-N) found that 96% of the dairies in Washington are in compliance (Yakima 89% and Whatcom 93%).  Non-dairy land applicators are not subject to regular inspections, recordkeeping requirements, or regulatory oversight.  



3. WA should impose ground water monitoring requirements on large livestock operations that pose significant risk to drinking water.



Julie, I think that EPA concern 2 and 3 are intertwined.  Groundwater monitoring will tell us the condition of the ground water but I feel very strongly that the only way to protect ground water is to change the way nutrients are being applied on the surface.  Ground water monitoring could be very helpful if the producer, both dairy and no-dairy, need an additional push to change the way they are handling nutrients on the surface but it is very expensive and I think starting with the management practices on the surface is where this program should put its efforts.  We are seeing good success with the producers meeting the 45ppm nitrate threshold.  I can only estimate the improvement over the years because 10 years ago recordkeeping was limited.  DNMP began working on this issue in 2005 and the dairies have made steady progress to comply.



A discussion whether 45 ppm nitrate is the correct number will needed with Ecology and the producers.  However, it will be difficult to reduce this threshold if the other users of manure are not also held accountable.



The program will have a unique opportunity to test technical assistance process while we are working the DOH grant.  If it shows some success and the sampling results in the Yakima Valley show a need, I hope to find some additional funds to do similar work in the Lower Yakima Valley.















































































































From: Prest, Virginia (AGR)
To: WA Dairy Federation - Jay Gordon; WA Dairy Federation -Dan Wood; "Chris Sybrandy"
Cc: Sullivan, Chery (AGR)
Subject: Invitation to DNMP "kitchen" meeting Feb 11 11:30
Date: Friday, January 31, 2014 3:24:26 PM
Attachments: image003.png

Hello Jay, Dan, and Chris;
 
Dairy Nutrient Management Program  is having an all staff meeting in February so all of our staff will
be in Olympia.  I would like to invite you to join the for lunch on February 11, 2014 beginning at
11:30.  The inspectors would like to share and discuss their work with the dairy industry.  Your board
members are welcome; as well, as other dairy producers that may be interested.  Please RSVP to me
by February 7.  Thanks in advance for considering this opportunity.
 
Virginia "Ginny" Prest, Program Manager
Dairy Nutrient Management Program
Washington State Department of Agriculture
Office (360) 902-2894
Cell (360) 529-7422
vprest@agr.wa.gov
http://agr.wa.gov/FoodAnimal/Livestock-Nutrient/
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From: Prest, Virginia (AGR)
To: WA Dairy Federation - Jay Gordon; WA Dairy Federation -Dan Wood
Subject: presentation for GWMA meeting
Date: Wednesday, January 15, 2014 6:16:23 PM
Attachments: DNMP GWMA.pptx
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Thought you might want a peak
 
Virginia "Ginny" Prest, Program Manager
Dairy Nutrient Management Program
Washington State Department of Agriculture
Office (360) 902-2894
Cell (360) 529-7422
vprest@agr.wa.gov
http://agr.wa.gov/FoodAnimal/Livestock-Nutrient/
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Talk about Program, Partners and Process
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Dairy Nutrient Management Act - 90.64 RCW (DNMA)

All dairies required to

register with program

develop a nutrient management plans (NMP) that is approved and certified by local conservation district

Operate in way that there is not a discharge to waters of the state

Maintain records that show agronomic applications of all nutrients



Dairies Must









WSDA 

Dairy Nutrient 

Management Program









Water Pollution Control Act - 90.48 RCW

All animal feeding operations (AFOs) required to

Operate in way that there is not a discharge to waters of the state



All other AFOs Must









WSDA 

Dairy Nutrient 

Management Program









Program must

Dairy Nutrient Management Act - 90.64 RCW (DNMA)

Program includes an inspection program to

Survey for evidence of violations; 

Identify corrective actions for actual or imminent discharges that violate or could violate the state's water quality standards;

 Monitor the development and implementation of dairy nutrient management plans; and

Identify dairy producers who would benefit from technical assistance programs.










WSDA 

Dairy Nutrient 

Management Program









STATE MAP













WSDA 

Dairy Nutrient 

Management Program









3.5 Inspectors in four different regions.

New hire in Whatcom Co 



Currently about 420 dairies statewide.
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Animals/Acres/Exports

				Mature Animals		Total Acres		Export off farm		Dairy Soil N Acres        Acceptable		Dairy Soil N Acres            Needs Attention

		Statewide - 416 Dairies		269,246		168,073		44%		96.8%		3.2%

		Yakima – 69 Dairies		103,089		28,743		85%		88.1%		11.9%











WSDA 

Dairy Nutrient 

Management Program
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Inspections 2519 routine, 1698 other inc 269 investigations

Discharges 72

Potential to pollute 534

 Land Applications: field conditions and outside NMP

Discharges – 25 (4 penalties, 2 orders, 19 notice of corrections)

Potential to pollute – 103 (3 orders, 22 notice of corrections, 78 warning letters)

 Land Applications: nutrient balance, recordkeeping

Discharges – 

Potential to pollute – 232 (1 penalty, 2 orders, 18 notice of corrections, 211 warning letters)

 Collection, conveyance and storage of manure

Discharges – 45 (13 penalties, 7 orders, 23 notice of corrections)

Potential to pollute – 164 (31 notice of corrections, 133 warning letters)

Statewide compliance 2004-13









WSDA 

Dairy Nutrient 

Management Program









Inspections 395 routine, 151 other inc 54 investigations

Discharges 3

Potential to pollute  98

 Land Applications: field conditions and outside NMP

Discharges –  2 (1 notice of correction, 1 ECY took the lead)

Potential to pollute – 14 (4 notice of corrections, 10 warning letters)

 Land Applications: nutrient balance, recordkeeping

Discharges – 

Potential to pollute – 55 (2 penalty, 3 notice of corrections, 50 warning letters)

 Collection, conveyance and storage of manure

Discharges –  1 (1 notice of correction)

Potential to pollute – 19 (7 notice of corrections, 12 warning letters)

Yakima compliance 2004-13
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Authorities

		Livestock/Manure		Routine Inspections		Complaint
Responses		Informal
Enforcement		Formal
Enforcement		CAFO Permit
Administration

		Non-permitted dairies 
WSDA Lead, Chapter 90.64 RCW		WSDA		WSDA		WSDA		WSDA
If discharge, coordinate per MOU		Ecology
Determines if permit is required per MOU

		Permitted CAFOs, dairy and non-dairy
Ecology Lead, Chapter 90.48 RCW		WSDA
Established by MOU		WSDA
Established by MOU		WSDA
Coordinated per MOU		Ecology/WSDA
Coordinate per MOU		Ecology
WSDA assists per MOU

		Non-permitted other AFOs and CAFOs
Ecology Lead, Chapter 90.48 RCW		N/A		Ecology		Ecology		Ecology		Ecology

		Non-AFOs - Pasture, Rangeland
or Small Livestock
Ecology Lead, Chapter 90.48 RCW		N/A		Ecology		Ecology		Ecology		N/A

		Manure complaints  when the responsible party is uncertain
WSDA lead for initial response and to determine if dairy is responsible per MOU		WSDA will handle follow up if dairy is responsible
Ecology may handle follow up with any non-dairy party								














WSDA 

Dairy Nutrient 

Management Program
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Partners

INTERNAL (WSDA)

Food Safety Program

Natural Resource Assessment Section

Organic Program

Pesticide Division

DAIRIES

PUBLIC

Indian Nations

Washington Dairy Federation

Dairy Products Commission

Anaerobic digester facilities 

Local watershed groups

Shellfish growers

Environmental organizations



EXTERNAL

Environmental Protection Agency (EPA)

USDA NRCS

Department of Ecology 

Conservation Commission

Washington State University Extension/Sustainability Center

Department of Health

Conservation Districts

Local Health Departments

Local Shellfish Protection Districts











WSDA 

Dairy Nutrient 

Management Program









Any Questions?

Virginia (Ginny) Prest

Program Manager

Dairy Nutrient Management Program

vprest@agr.wa.gov

P: 360-902-2894

C: 360-529-7422
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From: Prest, Virginia (AGR)
To: Washington State Dairy Federation --
Subject: Answers for the Governor
Date: Saturday, October 12, 2013 11:31:53 AM
Attachments: image001.png

DNMP Prep for October 17 2013 Meeting.docx

Jay
 
 
 
Virginia "Ginny" Prest
Dairy Nutrient Management Program
Washington State Department of Agriculture
Office (360) 902-2894
Cell (360) 529-7422
vprest@agr.wa.gov
http://agr.wa.gov/FoodAnimal/Livestock-Nutrient/
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Prep for Meeting with NRCS, EPA, WSCC, ECY – 

October 17, 2013



EPA identified 3 concerns (Letter to WSDA and ECY EPA_2_WSDA-ECY_12-04-12.pdf)



1. WA should prohibit construction of manure lagoons on sites with significant risk of nitrate transport to ground water that serves as a source of drinking water.  Evaluate existing manure lagoons in areas with documented ground water concerns.



NRCS and conservation districts develop designs and oversee construction standards when government funds are used.   County level planning and development may add additional requirements through permitting standards but there are not consistent permitting requirements across the state.  



A permit is required by ECY Dam Safety Program above ground lagoon capacity is > 10-acre feet (~3 million gallons).  Between 2008 and 2011 the Dam Safety Program evaluated all existing manure lagoon meeting the capacity criteria, DNMP help facilitate site visits to complete this work.   It is important to note that his traditionally has been a program primarily concerned about safety of people and property, not water quality.  



DNMP routine inspections include evaluations of operation and maintenance practices at active dairies.  If concerns are found, WSDA directs livestock operation to seek professional evaluation through conservation district, NRCS or private engineer.  In 2012, the program conducted qualitative lagoon surveys under contract with NRCS on all existing lagoons at active dairies and some non-dairy operations in Puget Sound counties.  This effort included WSDA NRAS aquifer vulnerability assessments.  Information was delivered to NRCS March 2013.     



2. WA should require all livestock operations and 3rd party land applicators to insure that manure applications are not the source of nitrate transport to drinking water.



DNMP routine inspections include evaluations of land application practices and recordkeeping reviews including soil test information at active dairies.  Dairies are required to account for all nutrient sources, not just manure. The program uses a nitrate-nitrogen (N03-N) threshold of 45 ppm N03-N in top 12 inches.  If concerns are found, the program notifies the dairy operation through inspection reports, regulatory technical assistance and letters of warning.  If the dairy fails to correct the problem, the program uses escalating enforcement (NOC and penalties) as needed.  



Washington State Department of Health (DOH) will provide funds to DNMP to hire 1 FTE to provide additional capacity.  The project will begin in January 2014 and be completed by December 31, 2015.  The project will focus on management of dairy manure on both dairy and non-dairy lands to prevent polluted runoff.  The program will conduct field surveillance to observe land application of dairy nutrients and will provide regulatory technical assistance, offer referrals to the conservation district and use informal enforcement tools (warning letters and notice of corrections), when appropriate.  If these efforts do not result in adequate changes to reduce risks to surface waters, WSDA will refer non-dairy land owners and 3rd party commercial applicators to Ecology.  



In addition, the program will utilize this opportunity to provide information to non-dairy operations and 3rd party applicators about agronomic application principles and recordkeeping practices that can protect drinking water sources.  An evaluation of dairy inspection report data for Acres acceptable (<45 ppm N03-N) and Acres need attention (>45 ppm N03-N) found that 96% of the dairies in Washington are in compliance (Yakima 89% and Whatcom 93%).  Non-dairy land applicators are not subject to regular inspections, recordkeeping requirements, or regulatory oversight.  



3. WA should impose ground water monitoring requirements on large livestock operations that pose significant risk to drinking water.



Julie, I think that EPA concern 2 and 3 are intertwined.  Groundwater monitoring will tell us the condition of the ground water but I feel very strongly that the only way to protect ground water is to change the way nutrients are being applied on the surface.  Ground water monitoring could be very helpful if the producer, both dairy and no-dairy, need an additional push to change the way they are handling nutrients on the surface but it is very expensive and I think starting with the management practices on the surface is where this program should put its efforts.  We are seeing good success with the producers meeting the 45ppm nitrate threshold.  I can only estimate the improvement over the years because 10 years ago recordkeeping was limited.  DNMP began working on this issue in 2005 and the dairies have made steady progress to comply.



A discussion whether 45 ppm nitrate is the correct number will needed with Ecology and the producers.  However, it will be difficult to reduce this threshold if the other users of manure are not also held accountable.



The program will have a unique opportunity to test technical assistance process while we are working the DOH grant.  If it shows some success and the sampling results in the Yakima Valley show a need, I hope to find some additional funds to do similar work in the Lower Yakima Valley.





2/20/2009 MMM draft outline 
 
Briefing paper for Rob – Sumas/Blaine Aquifer Nitrate Contamination  
 
Intro/Background 
 Ecology monitoring for years at BFO request – nitrates and pesticides 
 History of collaboration on study with WSU, Cons district, dairymen, others 
 No coordinated regulatory effort 
Problem 
 Widespread exceedence of MCL for nitrate in domestic supply wells 
 Appears to be increasing 
 Pesticides persist in domestic supply wells 
 Limited and vulnerable aquifer 
 High agriculture use 

Unregulated berry farm nitrogen application 
Overapplication by dairy farmers in spite of nutrient management plans 

Stakeholders 
 Ecology regional director 
 Local residents 
 Dairy farmers; other ag farmers (Associations) 
 Whatcom Conservation District 
 WSU Ag Extension 
Regulators 
 WA Dept of Ag: Dairy Inspection/Enforce Nutrient Mgmt plans 
 WA Dept of Ecology WQP: CAFO and other state waste discharge permitting and 
enforcement based on complaints-- Chapter  90.48 WAC 
 WA DOH: Drinking water 
 Whatcom Co Health: Drinking water 
 US EPA 
Strategy 
 Collaboration with regulators 
 Focus sheet/press release to communicate recent findings to stakeholders 
 Action plan development and implementation with EAP decreasing role 
 
Vision: hand off responsibility for monitoring and action to the locals; educate residents; educate 
ag community; improve aquifer water qualityPlan:  

1. Write briefing paper for Rob/Will 
2. Meet internally with Rob to transmit/discuss strategy 
3. Rob/Dick Grout discuss issues/obstacles/strategy. 
4. Broader regulator meeting? 
5.  Gathering of regulators to clarify information and perspectives, brainstorm solutions, 

assign tasks to take next step. 
 

Carey, Barb (ECY)� 2/23/09 10:38 AM
Deleted: .



DRAFT	  

MMM	  communications	  notes,	  Manure	  Report,	  	  January	  18,	  2013	  

Communications	  plan:	  Report	  studies	  groundwater	  impacts	  from	  manure	  application	  

The	  Environmental	  Assessment	  Program	  is	  preparing	  to	  release	  a	  report	  of	  a	  4-‐year	  study	  that	  focused	  

on	  measuring	  nitrate	  application,	  removal	  and	  residual	  at	  a	  manured	  grass	  field	  overlying	  the	  Sumas-‐
Blaine	  aquifer.	  The	  study	  was	  undertaken	  by	  Ecology	  in	  partnership	  with	  WSU	  to	  characterize	  
groundwater	  impacts.	  

The	  Sumas-‐Blaine	  aquifer	  has	  some	  of	  the	  most	  widespread	  and	  elevated	  nitrate	  concentrations	  in	  the	  

state.	  The	  aquifer	  is	  the	  main	  drinking	  water	  source	  for	  18,000	  to	  27,000	  people	  in	  northern	  Whatcom	  
County.	  The	  aquifer	  spans	  the	  U.S.-‐Canada	  border,	  also	  serving	  a	  portion	  of	  British	  Columbia.	  

The	  study	  results	  show	  that	  when	  manure	  application	  is	  out	  of	  balance	  with	  crop	  uptake,	  groundwater	  is	  
impacted	  with	  nitrate	  levels	  above	  the	  safe	  level	  for	  drinking	  water	  (Even	  when	  in	  balance,	  nitrate	  in	  

shallow	  GW	  was	  above	  the	  MCL).	  The	  study	  recommends	  careful	  attention	  to	  nitrogen	  mass	  balance	  at	  
forage	  crop	  fields	  receiving	  manure	  application.	  	  Also	  the	  study	  indicates	  that	  current	  targets	  for	  fall	  soil	  
nitrate	  are	  not	  adequate	  to	  prevent	  exceedence	  of	  the	  nitrate	  MCL	  in	  groundwater.	  

Several	  nutrient	  management	  activities	  are	  on-‐going	  in	  Ecology	  including	  update	  to	  the	  CAFO	  general	  

permit	  and	  stakeholder	  discussions	  about	  introducing	  new	  legislation	  focused	  on	  dairy	  nutrient	  
management.	  

It	  will	  be	  important	  to	  coordinate	  closely	  with	  stakeholders	  so	  they	  are	  not	  surprised	  by	  report	  findings	  
that	  Ecology	  communicates	  to	  a	  broader	  audience.	  

Key	  messages	  

• The	  Department	  of	  Ecology	  is	  publishing	  a	  report	  on	  groundwater	  impacts	  from	  manure	  

application.	  
• The	  report	  provides	  data	  that	  may	  impact	  groundwater	  protection	  strategies	  in	  WA.	  
• The	  report	  indicates	  that	  current	  agricultural	  practices,	  in	  particular	  the	  timing	  and	  rate	  of	  

manure	  application	  to	  grass	  fields,	  are	  likely	  impacting	  groundwater	  nitrate.	  
• We	  have	  been	  in	  regular	  contact	  with	  the	  community	  about	  nitrate	  issues	  in	  the	  area,	  and	  we	  

have	  communicated	  information	  revealed	  through	  an	  ongoing	  study	  on	  one	  farmer’s	  property.	  
• We’re	  working	  with	  farmers	  to	  educate	  them	  about	  the	  effect	  of	  manure	  application	  on	  

groundwater.	  

• The	  aquifer	  is	  the	  main	  drinking	  water	  source	  for	  18,000	  to	  27,000	  people	  in	  northern	  Whatcom	  
County.	  The	  aquifer	  spans	  the	  U.S.-‐Canada	  border,	  also	  serving	  a	  portion	  of	  British	  Columbia.	  

• Consuming	  water	  with	  high	  nitrate	  concentrations	  can	  be	  dangerous,	  particularly	  for	  babies.	  

• Ecology	  has	  provided	  the	  study	  information	  to	  local	  and	  state	  health	  departments,	  and	  is	  
continuing	  to	  work	  closely	  with	  health	  departments.	  
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• Concerned	  residents	  are	  urged	  to	  continue	  consulting	  their	  doctors	  about	  potential	  risks	  and	  
how	  to	  protect	  themselves.	  

• The	  Whatcom	  County	  Health	  Department	  can	  provide	  information	  about	  how	  to	  sample	  wells	  
and	  get	  information	  about	  drinking	  water	  quality.	  

Potential	  communications	  threats	  

If	  we	  fail	  to	  properly	  communicate	  the	  information:	  

• We	  could	  lead	  people	  to	  believe	  there	  is	  a	  new	  threat	  to	  their	  health	  when	  the	  threat	  has	  been	  
there	  all	  along.	  

• Residents	  could	  believe	  that	  we	  are	  vilifying	  farming	  and	  publicly	  blaming	  them	  for	  
contaminating	  the	  water.	  

• Residents	  could	  view	  this	  as	  an	  attack	  on	  their	  property	  values.	  

• Dairies	  could	  view	  this	  as	  an	  attack	  on	  their	  industry,	  because	  we	  have	  not	  done	  a	  similar	  study	  
on	  impacts	  of	  berry	  production,	  another	  likely	  source	  of	  N	  to	  groundwater.	  

• State	  and	  county	  health	  departments	  could	  be	  caught	  flat-‐footed	  and	  unable	  to	  answer	  

questions	  about	  what	  the	  risks	  are.	  
• We	  could	  step	  out	  of	  our	  area	  of	  expertise	  and	  deliver	  information	  that	  is	  best	  delivered	  by	  

health	  departments,	  medical	  professionals	  or	  other	  agencies.	  

• There	  is	  potential	  for	  confusion	  about	  how	  this	  report	  is	  or	  is	  not	  related	  to	  multi-‐agency	  efforts	  
to	  improve	  water	  quality	  in	  Whatcom	  County	  to	  restore	  and	  protect	  shellfish.	  

Potential	  opportunities	  

If	  we	  properly	  communicate	  the	  information:	  

• The	  community	  knows	  where	  to	  go	  to	  read	  the	  report	  and	  ask	  questions.	  

• Legislators,	  local	  elected	  officials,	  residents	  and	  other	  stakeholders	  look	  to	  Ecology	  for	  
information	  about	  nitrate	  in	  groundwater	  in	  the	  Sumas-‐Blaine	  Aquifer.	  

• Ecology	  is	  seen	  as	  coordinating	  with	  the	  land	  grant	  university,	  WSU,	  in	  this	  multidisciplinary	  

investigation.	  
• We	  deliver	  our	  own	  messages,	  and	  health	  departments	  deliver	  theirs	  –	  in	  a	  complementary	  

fashion.	  

• We	  provide	  advanced	  notice	  to	  partner	  agencies	  so	  they	  are	  not	  surprised	  and	  have	  a	  chance	  to	  
prepare	  their	  own	  messages.	  

Communications	  tactics	  

• We	  are	  the	  first	  and	  best	  source	  of	  our	  own	  information.	  
• We	  lead	  with	  the	  web.	  

• We	  provide	  information	  openly	  and	  honestly,	  even	  if	  the	  news	  is	  bad.	  
• We	  share	  information	  across	  agency	  boundaries	  and	  coordinate	  messages.	  

Communications	  tools	  and	  products	  



• External	  technical	  peer	  reviews:	  Whatcom	  CD,	  WA	  Cons	  commission,	  NRCS,	  WSDA,	  WADOH,	  
USGS,	  EPA,	  WA	  Dairy	  Federation	  (and	  land	  owner).	  

• Report–	  Posted	  on	  website,	  linked	  in	  news	  release(?)	  and	  stakeholder	  email.	  Barb	  Carey/Joan	  
LeTourneau	  

• Presentations	  (some	  cover	  both	  the	  summary	  rpt	  and	  the	  manure	  rpt):	  	  

o Internal:	  EPMT,	  SMT,	  EA	  PMT,	  WQPMT,	  Water	  Resources	  staff	  
o External:	  EPA,	  WA	  Conservation	  Commission,	  Abbotsford	  task	  force,	  ag	  water	  quality	  

folks	  in	  Portland	  and	  Abbotsford	  last	  year	  

• Web	  page	  –	  post	  the	  report,	  news	  release	  and	  contacts	  for	  more	  info.	  Barb	  Carey/Joan	  
LeTourneau	  

• Stakeholder	  emails	  -‐	  EPA,	  USGS,	  Ag,	  WA	  Conservation	  Commission,	  Whatcom	  CD,	  WADOH	  

Ecology	  staff	  and	  managers,	  farm	  groups	  -‐	  provide	  notice	  that	  the	  report	  and	  focus	  sheet	  are	  
available.	  Rob	  Duff/Barb	  Carey/Josh	  Baldi	  

• News	  release	  –	  send	  to	  Whatcom	  County	  media	  with	  courtesy	  copies	  to	  Health,	  Ag,	  USGS,	  WA	  

Conservation	  Commission,	  Whatcom	  CD,	  EPA.	  Dustin	  Terpening	  
• Directors’	  talks	  -‐	  Polly	  
• Interviews	  –	  Dustin/Barb	  Carey/Martha	  Maggi/Josh	  Baldi	  

Target	  audiences	  

• Landowner	  

• Business	  owners	  
• State	  and	  county	  health	  departments	  –	  State	  Office	  of	  Drinking	  Water,	  technical	  staff,	  PIO	  
• WA	  Dept.	  of	  Ag	  –	  Director,	  Deputy	  Director,	  dairy	  program,	  PIO	  

• USGS	  –	  technical	  staff,	  PIO	  
• EPA	  –	  technical	  staff,	  PIO	  

• Dairy	  Federation	  
• Whatcom	  Conservation	  District	  -‐	  Director	  
• Red	  Raspberry	  Commission	  

• Whatcom	  Farm	  Friends	  
• Legislators	  –	  Sen.	  ?,	  Rep.	  ?	  
• Lummi	  Nation	  and	  Nooksack	  Indian	  tribe	  

• Media	  -‐	  Whatcom	  
• Ecology	  -‐	  Water	  Quality,	  Water	  Resources,	  NWRO,	  BFO	  staff	  and	  managers	  

Key	  dates	  

• External	  peer	  review	  start	  and	  complete	  dates?	  
• ?Director	  briefing	  needed?	  

• March	  21	  WA	  Cons	  Comm	  presentation	  –	  Barb/Josh	  
• ?Send	  draft	  news	  release	  for	  partner	  agency	  courtesy	  review.	  	  
• Incorporate	  news	  release	  edits.	  Finalize	  news	  release	  

• ?Publication	  date	  



Team	  members	  and	  affiliations	  

• Barb	  Carey,	  Ecology	  EAP	  
• Martha	  Maggi,	  Ecology	  EAP	  

• Rob	  Duff,	  Ecology	  EAP	  
• Josh	  Baldi,	  Ecology	  NWRO	  Director	  
• Dustin	  Terpening,	  Ecology	  communications	  

• Sandy	  Howard,	  Ecology	  communications	  
• Doug	  Allen,	  Ecology	  BFO	  
• Tom	  Clingman,	  Ecology	  legislative	  liaison	  	  

• Joan	  LeTourneau,	  Ecology	  publications	  	  



 
 

                                                                                                                             1 

 
Via Electronic Mail 
 
July 14, 2014 
 
Washington State Board of Health 
c/o Mike McNickle 
E-mail: Mike.McNickle@sboh.wa.gov 
 
Re: Follow-Up & Additional Recommendations re: Keeping of Animals – WAC 246-203-

130 Rulemaking 
 
Honorable Members of the Board, 
 

Thank you for providing us with the opportunity to address the Board regarding the 
public health impacts of factory farms or concentrated animal feeding operations (“CAFOs”) at 
your last meeting on June 11, 2014.  We understand that you continue to evaluate what role the 
Board of Health should play in regards to protecting the public from these facilities.  We are 
writing to supplement the oral and written testimony we provided at the June 11 hearing as well 
as to respond to some information, and some misinformation, that was provided to you at the 
hearing by other participants.  In addition, we are submitting proposed language for how WAC 
246-203-130 could be amended so that it fulfills the Board’s statutory responsibility to protect 
public health from harm due to the keeping of animal manure.  

 
1. CAFOs are contaminating drinking water resources. 

 
The government employees who testified provided you with some information regarding 

the contamination of groundwater and drinking water from factory farms in the state of 
Washington.  For example, Tom Eaton of EPA shared with you the most recent data from the 
Lower Yakima Valley demonstrating that 61% of the 181 wells that were tested exceeded the 10 
mg/L nitrate drinking water standard.  There was some discussion of the nitrate contamination of 
the Sumas-Blaine Aquifer that underlies much of northern Whatcom County, but the public 
health crisis in this area was not adequately revealed.  This area of the state is significant, and 
deserving of the Board of Health’s attention, because “over the last 30 years, this area has had 
one of the highest percentages of water supply wells in the state failing to meet the drinking 
water standard for nitrate (29% of wells tested had concentrations greater than 10 mg/L as 
nitrogen.)”1  The vast majority of other studies of ground and drinking water contamination in 
and around CAFOs in the state of Washington have confirmed that CAFOs are contaminating 
                                                
1 Ecology, Nitrogen Dynamics at a Manured Grass Field Overlying the Sumas-Blaine Aquifer in 
Whatcom County , Publication No. 14-03-001 (March 2014). 
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drinking water resources.  For a thorough description of the studies regarding CAFOs and 
ground water contamination, please see the attached letter that we sent to Kelly Susewind, the 
Ecology employee who addressed the Board at the June 11, 2014 hearing. (Attachment 1).  This 
letter also supports our request that you ask Ecology to require groundwater monitoring as part 
of the next iteration of the Washington CAFO General NPDES/State Discharge Permit.  We are 
happy to provide you with copies of any of the studies referenced in this letter. 

 
2. Existing Agency Authority Does Not Protect Drinking Water or Public 

Health. 
 
All of the ground and drinking water contamination that has been tied to CAFOs in the 

state of Washington has occurred while EPA, Ecology and Agriculture have been implementing 
their existing authority that you heard testimony about on June 11, 2014. This fact alone 
undercuts any argument that there is no place for the Board of Health in protecting the public 
from public health impacts associated with the keeping of animal manure.  For example, you 
heard testimony from Tom Eaton of the EPA that his testimony was going to be brief because of 
his agency’s “limited” role over CAFOs in the state of Washington.  To date, EPA is the only 
government agency that has taken any steps, as limited as they have been, to protect public 
health from contaminated drinking water and they have done that in the Lower Yakima Valley 
using their Safe Drinking Water Act emergency authority.  The Board’s duties and 
responsibilities under the Safe Drinking Water Act are clearly spelled out in the interagency 
agreement the Board has with EPA.  Therefore, EPA’s authority to address CAFO pollution 
should not be considered a barrier to the Board’s duty to protect the public from animal manure. 

 
You heard testimony from Kelly Susewind from the Department of Ecology that CAFOs 

are largely exempt from the solid waste regulatory program.  His testimony shows that the 
proposed change to the keeping of animals regulation that defers to the state’s solid waste statute, 
RCW 90.64, as a means to address CAFO drinking water pollution, is nonsensical.  While we 
support the notion that CAFOs should be fully regulated as solid waste management facilities 
under RCW 90.64, if the implementing agency believes that they are not, the Board should not 
blindly reference this statute as is done in the proposed rulemaking unless and until Ecology 
agress to regulate CAFOs under RCW 90.64 as a means to protect public health from ground and 
drinking water contamination.   

 
Mr. Susewind’s testimony also made it clear that the WA CAFO permit issued by 

Ecology is not being utilized in a manner that achieves the Board’s statutory obligation to “adopt 
rules and standards for prevention, control and abatement of health hazards and nuisances related 
to the disposal of human and animal excreta and animal remains.”  RCW 43.20.050(2)(c).  Not 
only did the permit expire in 2011, but only 1% of CAFOs are covered by the present permit.  
Notably, none of the five dairies in the Lower Yakima Valley that EPA identified as the “likely 
sources of the high nitrate levels in the drinking water wells downgradient of the dairies” are 
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covered by the WA CAFO General Permit, even though the facilities are unquestionably 
discharging into waters of the state.2  Furthermore, Mr. Susewind made it very clear that 
Ecology’s inspection and enforcement authority is not only limited (on average Ecology issues a 
statewide total of two penalties and 5 enforcement orders per year), but constrained by the 
political backlash that occurs whenever Ecology attempts to implement its authority to protect 
waters of the state from agricultural sources of pollution.3  Notably, Mr. Susewind acknowledged 
the drinking water problems in Whatcom and Yakima counties and made it clear that Ecology 
did not believe the existing keeping of animals regulation overlapped with their authority or 
created any unnecessary redundancy.  Mr. Susewind’s testimony also makes it clear that it is 
imperative that the Board of Health urge Ecology to issue a new CAFO General Permit that 
requires universal coverage for all medium and large CAFOs and contains groundwater 
monitoring.  In March of 2014, Ecology issued a study of the nitrate contamination in the Sumas-
Blaine Aquifer that confirmed “groundwater monitoring is the only available way to determine 
the amount, or the concentration of, nitrate that actually reaches the water table . . . .”4 

 
The most concerning, and frankly offensive, testimony came from the Washington 

Department of Agriculture, the agency charged with promoting the agricultural industry.  It is 
disturbing to hear Ms. Morgan claim that environmental protection is only now given more of an 
emphasis than it has historically.  The statutory scheme that the legislature has concocted by 
enacting the Dairy Nutrient Management Act is a proverbial case of the fox watching the hen 
house and improperly delegates federal Clean Water Act authority to an agency that knows and 
                                                
2 EPA, Relation Between Nitrate in Water Wells and Potential Sources in the Lower Yakima 
Valley, Washington (EPA-910-R-12-003). 
3 As an example of Ecology’s failure to implement the permit program, on July 7, 2009, Ecology 
employee Ron Cummings sent an email to Ecology staff listing sixteen dairies in the Puget 
Sound area for which he had “received information about indicating a [pollution] problem and/or 
facilities [Ecology is] working to get covered under the CAFO permit (Puget Sound Region).”  
Email from Ron Cummings to Ecology Staff re: EPA – CAFOs in Puget Sound (July 7, 2009) 
(Attachment 2).  NONE of these sixteen CAFOs ever received a permit from Ecology, in direct 
violation of Ecology’s federal and state statutory obligation to require point source discharges of 
pollutants into waters of the state to be covered by a NPDES/State discharge permit. 33 U.S.C. § 
1311; RCW 90.68.160 (waste disposal permit required for disposal of solid or liquid waste 
material into waters of the state); RCW 90.64.020 (Ecology has authority to require any CAFO 
to have a permit if it is a significant contributor of pollution to the surface and ground waters of 
the state). 
4 Ecology, Nitrogen Dynamics at a Manured Grass Field Overlying the Sumas-Blaine Aquifer in 
Whatcom County , Publication No. 14-03-001 at xxvii (March 2014); Id. at 79 (“This suggests 
that fall soil nitrate monitoring [required by the Dairy Nutrient Management Act], even when 
conducted at high frequency, is not a reliable predictor of groundwater responses to nutrient 
management activities.”). 
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cares little about clean water, but rather facilitates pollution through virtually nonexistent 
oversight.5  The public health crisis that has been documented in the Lower Yakima Valley and 
Whatcom County has occurred while the Department of Agriculture has had the primary 
authority to ensure that dairy operations in the state are complying with the law.6  RCW 90.64 
(Dairy Nutrient Management Act).  One need only look at the documented pollution from dairy 
facilities all across the state to recognize that the Department of Agriculture has utterly failed to 
protect public health, let alone the environment.  Ms. Morgan’s and Ms. Prest’s claims of the 
agency’s success in protecting the environment should be given no credence whatsoever.  As one 
study concluded, “improvements in the dairy industry’s nutrient management alone have not 
resulted in improvements to groundwater quality, based on the broad scale network used in this 
study.  Better management of all nutrient sources may be necessary to achieve improved 
groundwater quality.”7  Ecology’s studies in the Sumas-Blaine Aquifer have demonstrated that 
the nitrate groundwater contamination has occurred due to “[o]verapplication [of manure] by 
dairy farmers in spite of nutrient management plans.”8 One telling example of Department of 
                                                
5 See Letter from Lummi Indian Business Council to Dennis McLerran (EPA) (May 27, 2010) 
(Attachment 3) (containing fecal coliform data from the Nooksack River to illustrate that 
pollution from agricultural operations has gotten worse since 2003, the date dairies were required 
to have Nutrient Management Plans under the Dairy Nutrient Management Act). 
6 In an attempt to convince you that dairies do not pollute the groundwater, you heard testimony 
that raspberry farms are the primary cause of the high nitrates in ground and drinking water in 
Whatcom County. While raspberry and other agricultural operations certainly contribute nitrates 
to the groundwater, Ecology has made it clear that the primary cause is the overapplication of 
manure by dairy farms. Ecology, Nitrogen Dynamics at a Manured Grass Field Overlying the 
Sumas-Blaine Aquifer in Whatcom County , Publication No. 14-03-001 (March 2014); see also 
Ecology, Nitrate Trends in the Sumas Blaine Aquifer, Publication No. 08-03-018 at 27 (July 
2008) (recognizing that “[b]oth dairy farms and raspberry fields are potential sources of nitrogen 
in groundwater” but stating that raspberries take up just “5% of the agricultural area in Whatcom 
County” compared to a much larger area utilized for dairy lagoons (0.2%) and manure 
application fields (66%)); see also Ecology Environmental Assessment Program, Focus on 
Groundwater Quality in Whatcom County, Publication No. 12-03-005 (May 2012) (identifying 
the causes for high groundwater nitrate in the Sumas-Blaine Aquifer) (Attachment 8); see also 
Attachment 10 (emphasis added) (“The report indicates that current agricultural practices, in 
particular the timing and rate of manure application to grass fields, are likely impacting 
groundwater nitrate.”). 
7 Ecology, Nitrate Trends in the Sumas Blaine Aquifer, Publication No. 08-03-018 at 56 (July 
2008).   
8 See Sumas Blaine Briefing Paper for Rob with Barb Carey Edits (Feb. 20, 2009) (Attachment 
9) (emphasis added); see also Draft Ecology MMM Communications Notes, Manure Report with 
Barb Carey Edits (Jan. 18, 2013) (Attachment 10) (“The study results show that when manure 
application is out of balance with crop uptake, groundwater is impacted with nitrate levels above 
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Agriculture’s ineptitude, among a plethora of available examples, comes from the CARE v. 
Nelson Faria Dairy case in which Federal District Judge Lonny Suko received evidence of a 
Department of Agriculture inspection report that astoundingly concluded that the dairy had an 
“excellent record keeping system” and had “good use of nitrate” while Judge Suko found that, at 
the same points in time, the dairy over-applied manure causing significant local groundwater 
contamination.9 

 
Most importantly, Ms. Morgan testified that the Department of Agriculture supports a 

“non-regulatory” or voluntary approach to compliance with water pollution laws. The 
Department of Agriculture takes this ludicrous position in spite of the fact that in December 
2013, the U.S. Government Accountability Office issued a report confirming that agricultural 
runoff is one of the leading causes of impairment of water bodies in this country and that under 
the voluntary approach to nonpoint source pollution “EPA has estimated that at historical 
funding levels and water body restoration rates, it would take longer than 1,000 years to restore 
all the water bodies that are now impaired by nonpoint source pollution [including agricultural 
pollution].”10 Ms. Morgan and the Department of Agriculture may have the patience to wait 1000 
years for clean water, but the public cannot.  It cannot be disputed that the “voluntary/non-
regulatory” approach to water pollution simply does not work.  Ecology staff similarly believes 
that voluntary compliance measures are ineffective.11  Moreover, if that is the approach that the 
Department of Agriculture plans to continue to take, then there is no basis for asserting that 
                                                                                                                                                                            
the safe level for drinking water (Even when in balance, nitrate in shallow GW was above the 
MCL). The study recommends careful attention to nitrogen mass balance at forage crop fields 
receiving manure application.  Also the study indicates that current targets for fall soil nitrate 
are not adequate to prevent exceedence [sic] of the nitrate MCL in groundwater.”). 
 
9 Compare CARE v Nelson Faria Dairy, December 30, 2011 Memorandum of Decision at 17 
(Attachment 4) (“Faria’s manure management practices are the predominant source of the nitrate 
contamination found in the monitoring wells and, correspondingly, local groundwater. These 
practices include consistent over-application of manure to fields located adjacent to, and nearby, 
the Dairy.”) with July 20, 2011 Letter from Dan McCarty of Dept. of Ag to Nelson Faria 
(Attachment 5). 

10 United States Government Accountability Office, Report to Congressional Requestors, “Clean 
Water Act: Changes Needed if Key EPA Program Is to Help Fulfill the Nation’s Water Quality 
Goals,” GAO 14-80 (December 2013). 
11 See  Email from Steve Hood (Ecy) to Ron McBride (Ecy) & Melissa Gildersleeve (Ecy) re: 
2014 Puget Sound Action Agenda – COB March 11, 2014 (Attachment 6) (“Our inability to 
proceed with enforcement beyond warning letters or to issue permits to agricultural sources of 
pollution have reduced Ecology’s role to voluntary compliance that we have demonstrated is 
ineffective.”). 
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implementing the Board of Health’s statutory authority to prevent, control and abate health 
hazards and nuisances related to the disposal of animal manure somehow conflicts with what the 
Department of Agriculture is doing.  If the Department of Agriculture believes that the industry 
is full of people searching for laws to voluntarily comply with (a notion that has been proven 
false), then the Board of Health is obligated to step up and protect public health. 

 
Many of the claims that the Department of Agriculture makes regarding the industry’s 

compliance are false (as is illustrated by the rampant pollution documented to come from these 
industrial agricultural facilities) and others are impossible to verify.  That is because agricultural 
operations that are not covered by Clean Water Act permits are allowed to conceal information 
regarding: (1) number of animals; (2) volume of livestock nutrients generated; (3) number of 
acres covered by the plan or used for land application of livestock nutrients; (4) livestock 
nutrients transferred to other persons; and (5) crop yields.  RCW 42.56.610; 90.64.190. 
Furthermore, “farm plans developed by conservation districts, unless permission to release the 
farm plan is granted by the landowner or operator who requested the plan, or the farm plan is 
used for the application or issuance of a permit” are “exempt from disclosure” under Washington 
state law.  RCW 42.56.270(17)(a). Therefore, the only way to ascertain the success of the 
Department of Agriculture’s dairy inspection and enforcement program is to look at the ground 
water and drinking water data.  The data gathered in the Lower Yakima Valley and Whatcom 
County, as well as the data described in Attachment 1 and from the Nooksack River, confirms 
the lack of success of the Department of Agriculture’s “efforts” to protect the environment.12  
Withholding farm plans from public review is especially egregious because the farm plan is the 
only mechanism in place to ensure that the landowner farms in a way that is “conserving, 
monitoring, or enhancing renewable natural resources . . . .”  RCW 89.08.560.  The confidential 
treatment of information regarding pollution that comes from agricultural operations makes it 
even more imperative that the Board implement its own statutory authority to protect public 
health from these ubiquitous dangers. 

 
 

 

                                                
12 In fact, the head of the Dairy Nutrient Management Program, Virginia Prest, is in constant 
contact with the Jay Gordon, Executive Director of the Washington State Dairy Federation, over 
matters including ongoing and unpermitted discharges from CAFOs (e.g., Snookbrook Farms), 
non-public versions of draft NPDES permits, legislative agendas of the dairy industry (meetings 
joined by Julie Morgan), requests to help interview prospective inspectors, and many more 
examples that show how intertwined the relationships of the regulators and the supposedly 
regulated community really are. See Attachment 7 (series of text messages and emails between 
Virginia Prest, WSDA and Jay Gordon, Executive Director of the Washington State Dairy 
Federation). 
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3. The Board Cannot Ignore Its Statutory Directive to Prevent, Control and 
Abate Health Hazards and Nuisances Related to the Disposal of Animal 
Manure 

 
As you are aware, the Washington State Board of Health has significant legal authority to 

protect public health.  RCW 43.20.050.  The legislature has made it clear that the Board plays a 
vital role ensuring that animals are kept in a way that does not threaten public health and the 
environment.  This role is codified in the Board’s statutory obligation to “adopt rules and 
standards for prevention, control and abatement of health hazards and nuisances related to the 
disposal of human and animal excreta and animal remains.”  RCW 43.20.050(2)(c).13  Within 
this statutory enactment is the legislature’s finding that animal manure can and does constitute a 
public health hazard, sufficient to convey to this Board significant authority to prevent, control 
and abate health hazards caused by animal manure.  This authority is broad and not limited in 
terms of the type of animal excreta, the number of animals generating the excreta, or if there are 
other sources of law that apply to the animal excreta in question. It makes no sense for the Board 
to narrowly interpret this statutory authority, or defer to other agencies to implement its 
authority, especially considering that the largest factory farms pose the greatest risk to human 
health and the environment and the demonstrable failure of the other agencies to address this 
public health crisis.   
 
 4. Recommendation to Revise WAC 246-203-130 
 
 As we have indicated in our previous comments and recommendations, the Board is 
legally required to keep a regulation on the books to address manure generated by the keeping of 
animals given the Board’s statutory mandate to “adopt rules and standards for prevention, control 
and abatement of health hazards and nuisances related to the disposal of human and animal 
excreta and animal remains.”  RCW 43.20.050(2)(c).  There are numerous ways in which the 
Board can exercise its authority to improve the existing WAC 246-203-130 so that it 
accomplishes its goal of preventing, controlling and abating health hazards and nuisances caused 
by the keeping of animal manure. 
 

A. Define “Health Hazard” and “Nuisance” 
 

At the hearing, some witnesses expressed the position that it is unclear under what 
circumstances manure can constitute a “health hazard” or “nuisance.”  This position is untenable. 

                                                
13 Because the Board’s authority to address nuisances and health hazards from animal manure is 
a statute, the Board does not have the authority to simply get rid of the keeping of animal 
regulation, as one of the speakers testified. 
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The Board of Health has the expertise and primary authority to define public health hazards.  
Simply because the pollution source is animal manure does not mean that the Board no longer 
has the expertise to define what constitutes a hazard to human health.  Unless and until the 
Legislature takes this authority away, the Board is legally obligated to implement it.  Surely, 
drinking water contaminated with any form of pollutant in violation of drinking water standards 
constitutes a health hazard.  Similarly, manure that is stored in a way that allows contaminants to 
leach into the environment constitutes a health hazard.   

 
The concept of a “nuisance” has been defined and enforced by courts of law for centuries 

and the Board should not question its ability to prevent, control and abate nuisances caused by 
the keeping of animal manure. 

  
The deepest doctrinal roots of modern environmental law are found in principles 
of nuisance.  The infinite variety of wrongs covered by this amorphous theory is 
well known to any student of the law, but deserves emphasis here.  There is 
simply no common law doctrine that approaches nuisance in comprehensiveness 
or detail as a regulator of land use and of technological abuse. Nuisance actions 
have involved pollution of all physical media – air, water, land – by a wide 
variety of means.   
 
* * *  
 Nuisance theory and case law is the common law backbone of modern 
environmental and energy law.14 

 
 An example from the sixteenth century provides a good illustration of how it is not an 
impossible task to ascertain when animal manure is kept in a way that constitutes a health hazard 
or nuisance. 
 

One of the first nuisance cases, reported by Fitz Herbert in the sixteenth century, 
involved city officials who permitted swine to run loose distributing their dung 
in the alleys and lanes resulting in the air being so “corrupted and infected” that 
a “dreadful terror” afflicted the masters and scholars residing there.  Upon a 
complaint a writ was issued directing that the streets and lanes be cleansed and 
“for the future kept clean of dung and dunghills.”  The threat of contempt 
apparently sufficed to overcome any claims that technology was unavailable to 

                                                
14 W. Rodgers, Jr. Handbook on Environmental Law, § 2.1 (1977). 
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restrain healthy swine; that the problem could be met by increasing the height of 
the stack on the piggery; or that odors were without a remedy absent a 
scientifically reliable technique for measuring the offense.  A disagreeable 
stench, recognizable by anyone with a functioning nose, was thought to justify 
resort to the best techniques available to sweeten the air.15 

 
We urge you to take this opportunity to define the terms “health hazard” and “nuisance” given 
that those terms are critical to successful implementation of this regulation.  You need not do so 
in a vacuum given the Board’s expertise in identifying “health hazards” and because several 
sources of law that inform what constitutes a nuisance.  For example, Washington state law 
defines a nuisance as “the obstruction of any highway or the closing of the channel of any stream 
used for boating or rafting logs, lumber or timber, or whatever is injurious to health or indecent 
or offensive to the senses, or an obstruction to the free use of property, so as to essentially 
interfere with the comfortable enjoyment of the life and property . . . .”  RCW 7.48.010.  
“Nuisance consists in unlawfully doing an act, or omitting to perform a duty, which act or 
omission either annoys, injures or endangers the comfort, repose, health or safety of others, 
offends decency, or unlawfully interferes with, obstructs or tends to obstruct, or render 
dangerous for passage, any lake or navigable river, bay, stream, canal or basin, or any public 
park, square, street or highway; or in any way renders other persons insecure in life, or in the use 
of property.” RCW 7.48.120. “A public nuisance is one which affects equally the rights of an 
entire community or neighborhood, although the extent of the damage may be unequal.” RCW 
7.48.130.   
 

The legislature has declared that the following activities are public nuisances: “It is a 
public nuisance: (1) To cause or suffer the carcass of any animal or any offal, filth, or noisome 
substance to be collected, deposited, or to remain in any place to the prejudice of others; and (2) 
To throw or deposit any offal or other offensive matter, or the carcass of any dead animal, in any 
watercourse, stream, lake, pond, spring, well, or common sewer, street, or public highway, or in 
any manner to corrupt or render unwholesome or impure the water of any such spring, stream, 
pond, lake, or well, to the injury or prejudice of others; (3) To obstruct or impede, without legal 
authority, the passage of any river, harbor, or collection of water . . . .”  RCW 7.48.140. 
Indeed, other sources of Washington law declare that when animal manure from CAFOs pollutes 
the water, it shall be declared a nuisance. “The establishment or maintenance of any slaughter 
pens, stock feeding yards, hogpens, or the deposit or maintenance of any uncleanly or 
unwholesome substance, or the conduct of any business or occupation, or the allowing of any 
condition upon or sufficiently near the (1) sources from which the supply of water for the 
inhabitants of any city or town is obtained, or (2) where its water is stored, or (3) the property or 
means through which the same may be conveyed or conducted so that such water would be 

                                                
15	  Id.  
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polluted or the purity of such water or any part thereof destroyed or endangered, is prohibited 
and declared to be unlawful, and is declared to constitute a nuisance, and may be abated as other 
nuisances are abated.”  RCW 35.88.030. 
 
 Finally, the Board can also look to sources of federal law when defining what constitutes 
a nuisance under these circumstances.  A nuisance arises if the pollution source presents an 
imminent and substantial endangerment to public health or welfare or the environment.  See, e.g., 
42 U.S.C. § 7603 (Clean Air Act Emergency Powers).  In fact, Congress wrote its own “private 
nuisance” provisions into other environmental laws such as Section 7002 of the Resource 
Conservation and Recovery Act (“RCRA”), which is a subtitle of the Solid Waste Disposal Act.  
42 U.S.C. § 6972(a)(1)(B).  Under RCRA, the operative terminology again is “imminent and 
substantial endangerment to health or the environment.”  Id.  We ask that you define the terms 
“health hazard” and “nuisance” as part of your legal obligation set forth in RCW 
43.20.050(2)(c). 
 

B. Define Manure Storage Requirements That Protect Public Health 
 

We agree with some of the speakers who suggested that manure storage requirements 
should be set forth in water quality permits issued by Ecology for these facilities.  However, as 
Ecology recognizes, only 1% of CAFOs in this state are covered by permits - permits that are 
supposed to be designed to protect surface and ground water resources (including drinking 
water).  Therefore, mere reliance on RCW 90.48 does nothing to protect public health.  The 
Department of Ecology made it clear that the solid waste requirements set forth in RCW 90.64 
similarly impose little to no requirements on factory farms, let alone serve as a means to protect 
public health.  Finally, the Dairy Nutrient Management Act, RCW 90.64, contains no manure 
storage requirements that adequately protect public health and the environment, as the studies 
Ecology conducted in the Sumas-Blaine aquifer and documented pollution from these facilities 
make clear.  Therefore, we recommend that the Board expand upon its existing language to make 
it clear that all animal excreta “must be kept in a covered watertight pit or chamber so that it does 
not discharge to waters of the state and shall be removed at intervals sufficiently frequent to 
maintain a sanitary condition that protects public health and the environment and does not 
constitute a health hazard or nuisance.” 

 
C. Maintain Requirement Preventing Manure From Contaminating 

Drinking Water 
 

Finally, there is absolutely no reason for the Board to remove the requirement that 
“manure shall not be allowed to accumulate in any place where it can prejudicially affect any 
source of drinking water.”  By adopting this change, the Board implies that it is perfectly legal 
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and appropriate to allow manure to contaminate drinking water.  This proposed change would 
directly violate the Board’s statutory mandate to “adopt rules and standards for prevention, 
control and abatement of health hazards and nuisances related to the disposal of human and 
animal excreta and animal remains.”  RCW 43.20.050(2)(c). 

 
Again, we greatly appreciate the opportunity to address the Board on public health issues 

associated with the keeping of animals. We are happy to provide you with any additional 
information that you require and we respectfully ask you to implement the recommendations that 
we have already provided to you so that present and future generations of Washingtonians can 
exercise their rights to access clean and health drinking water.  The Board has the statutory 
authority to address this public health crisis, and it is high time to use it.    
 
Respectfully Submitted, 
 
Andrea K. Rodgers     Charles M. Tebbutt 
Of Counsel      Law Offices of Charles M. Tebbutt 
Western Environmental Law Center 
 
Enc. 
 
 
 
Cc: Center for Environmental Law & Policy, Center for Food Safety, Community 
Association for Restoration of the Environment, Friends of Toppenish Creek, Concerned 
Citizens of the Yakama Reservation, Animal Legal Defense Fund, Martha and Dean Effler, MD, 
FAAP in Yakima, WA, Citizens for Sustainable Development, Jim and Lynda Dyjak and Puget 
Soundkeeper Alliance. 
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Why do we care 
about nitrate 

contamination? 
 

High nitrate 
concentrations can lead 
to methemoglobinemia 
(blue baby syndrome)  
in infants.  Nitrate 
prevents hemoglobin 
from carrying oxygen in 
the blood which leads to 
oxygen deprivation.   
 
Residents outside the 
City of Lynden rely on 
the Sumas-Blaine 
Aquifer as their only 
available water supply.  
The aquifer is relatively 
thin, and there is not  
a good supply of 
groundwater beneath 
the aquifer.  Therefore 
drilling wells deeper is 
not a long-term solution.  
 
Contact information 
 
Barbara Carey 
Department of Ecology 
360-407-6769 
bcar461@ecy.wa.gov 
 
Katie Skipper 
Department of Ecology 
360-715-5205 
kski461@ecy.wa.gov 
 
Kitty Weisman 
Department of Health 
360-236-3114 
kitty.weisman@doh.gov 
 

Report summarizes 30 years of nitrate studies  
in the Sumas-Blaine Aquifer 
 
Since the 1980s, several studies have been conducted by the Washington 
State Department of Ecology (Ecology) and the U.S. Geological Survey 
(USGS) indicating that the Sumas-Blaine Aquifer has some of the most 
widespread and elevated nitrate contamination in Washington State.   
This is problematic because groundwater from the Sumas-Blaine Aquifer  
is the main drinking water source for roughly 18,000 to 27,000 people in 
northern Whatcom County.  
 
Ecology recently compiled a report summarizing the results of past studies 
to (1) assist in revising the state Confined Animal Feeding Operations 
(CAFO) permit and (2) inform Ecology managers, stakeholders, and others 
interested in Whatcom County groundwater (See Resources). 
 
The Sumas-Blaine Aquifer is part of the larger Abbotsford-Sumas Aquifer 
that extends into British Columbia, Canada.  The Sumas-Blaine Aquifer is 
the portion of the aquifer in Washington.   
 
Findings 

Studies of the aquifer include nitrate data collected over 30 years from  
515 wells.  Nitrate concentrations exceeding the nationally acceptable limit 
for safe drinking water (10 mg/L-nitrogen or parts per million) have been 
documented throughout the Sumas-Blaine Aquifer for at least 24 years.   
We found that 29% of sampled wells have exceeded the acceptable 
concentration, and 14% were at least double that limit, as shown in Figure 1. 
 
The number of wells exceeding the drinking water limit was higher in 
shallow wells (less than 40 feet depth) than in deeper wells. 
 
In addition to aquifer-wide assessments, Ecology’s Environmental 
Assessment Program has conducted site-specific field studies to evaluate 
how applying manure to fields and storing manure in lagoons affects 
groundwater quality. 
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Maximum Nitrate concentrations
(mg/L‐N)

Less than 3.0
3.0 to 4.99
5.0 to 9.99
10  to 19.9
20 and greater

Sumas‐Blaine Aquifer
Canadian portion of aquifer

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Maximum nitrate concentrations (mg/L-N) in drinking water wells sampled by Ecology and the USGS from 1981 to 2010.   
 

Red and orange symbols indicate drinking water that exceeds maximum contaminant levels.   
Circles represent Ecology data.  Squares represent USGS data.  
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Recommendations 
 

 Encourage residents who obtain their 
water from private wells to have their 
drinking water tested for nitrate.  

 Provide public education and outreach 
to residents whose well water exceeds 
10 mg/L-nitrogen. 

 Continue cooperative work among 
government agencies responsible for 
agriculture, the environment, and human 
health to ensure that residents above 
the Sumas-Blaine Aquifer are not 
harmed by drinking water with nitrate 
concentrations in excess of the 
maximum acceptable limit.  

 Intensify best management practices to 
decrease nitrate leaching.  For example: 

o Apply only as much nitrogen as 
crops can take up and only at times 
when crops are actively growing. 

o Measure and track field-scale 
nitrogen balances (inputs and 
outputs) on agricultural land.  

o Curtail fall nitrogen application. 

o Account for groundwater and 
drinking water standards when 
developing nutrient application 
strategies. 

 Conduct groundwater monitoring to: 

o Compare aquifer-wide nitrate 
concentrations with 1997 results. 

o Evaluate nitrate trends in 25 private 
wells sampled since 2003. 

o Evaluate the vertical extent of  
nitrate contamination in the aquifer. 

o Track effects of changes in 
management practices  

 Coordinate with Canadian federal, 
provincial, and academic groups 
conducting monitoring and research  
on nitrate contamination in the 
Abbotsford-Sumas Aquifer.  

 
 
 

 

Causes for high groundwater nitrate 

The Sumas-Blaine Aquifer is particularly vulnerable to  
nitrate contamination due to its shallow depth (mostly less 
than 10 feet to the top of the water table), limited thickness, 
and the area’s heavy rainfall from October through March. 
 
Based on a Geographic Information System (GIS) land-use 
analysis and nitrogen application rates for each land use,  
most of the nitrogen loading to the ground overlying the 
aquifer is from agriculture (97%).  (See Figure 2.)  
 

 
Figure 2.  Distribution of estimated annual nitrogen inputs to 
the land and subsurface overlying the Sumas-Blaine Aquifer 
(Redding et al., 2011). 
 
 
Within the agriculture category, about 66% of the nitrogen 
applied to the land is from manure applied to crops, while 
27% is from inorganic fertilizer.  On-site sewage systems 
account for about 1% of the nitrogen, while atmospheric 
deposition accounts for about 2% of the total loading.   
 
Groundwater flowing south from British Columbia, Canada 
also contains nitrate which may contribute to problems in 
Whatcom County.   

 

 
  

Manure applied to crops (66%)

Inorganic fertilizers  (27%)

Atmospheric deposition  (2.2%)

Legumes (2.5%)

Dairy lagoons (0.2%)

Irrigation (1.0%)

On‐Site Sewage (1.2%)
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Additional Resources 
 
Information on health effects of nitrate is available from the Washington State Department of Health, 
Division of Environmental Health, Office of Drinking Water:  
www.doh.wa.gov/ehp/dw/Programs/nitrate.htm 
 
Information on having your well tested is available from the Whatcom County Health Department: 
www.co.whatcom.wa.us/health/environmental/drinking_water/wellwater.jsp   Phone: (360) 676-6724. 
 
 
 
 
 
 
 
 
 
 
 

If you need this document in a version for the visually impaired, call 360-407-6764.   
Persons with hearing loss, call 711 for Washington Relay Service.  

Persons with a speech disability, call 877-833-6341. 
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INTRODUCTION 

1. I have been retained by the Plaintiffs, Community Association for Restoration of the 

Environment (“CARE”) and Center for Food Safety (“CFS”) (collectively 

“Plaintiffs”), to evaluate facts and science and to render opinions on health risks 

associated with the Defendant Cow Palace’s manure management practices in the 

Lower Yakima Valley.  My opinions focus primarily on the health impacts and risks 

associated with exposure to nitrates, veterinary pharmaceuticals, hormones, 

pathogens, and zoonotic diseases primarily from drinking water, but also through 

other potential pathways, by the Defendant, Cow Palace, LLC (hereinafter 

“Defendant” or “Cow Palace”).    

2. My review of the information made available to me confirms that the environment, 

and the residents of the Lower Yakima Valley, are exposed to significant risks to their 

health and wellbeing resulting from manure loading and nitrate contamination of 

groundwater used as the source of drinking water.  The maximum contaminant level 

(“MCL”) for nitrate in drinking water established by the U.S. Environmental 

Protection Agency is 10 milligrams per liter (“mg/L”), also calculated as parts per 

million or “ppm”, while the MCL for nitrite is 1 mg/L, owing to the greater toxicity 

of nitrite.  Health effects in the human population have been documented at exposure 

levels below 10 mg/L, suggesting that the EPA MCL may need to be lowered.  The 

Defendant’s contributions to groundwater contamination, as established by the EPA, 

the data generated by the Dairies under the 2013 Administrative Order on Consent 
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(“AOC”),1 and the Plaintiffs’ other experts, pose significant health threats to the 

human population coming in contact with the contaminated water. Other related 

threats to health from contaminated surface water and air exposure from the dairies 

also exist, but my work has not specifically evaluated them. Nonetheless, these 

additional exposures present additional health concerns. 

3. I am a Professor of Environmental Health Sciences, Health Policy and Management, 

and International Health at the Johns Hopkins Bloomberg School of Public Health.  I 

am also a Professor of Medicine at the Johns Hopkins School of Medicine.  I am the 

founding director of the Center for a Livable Future (“CLF”) at Johns Hopkins 

University.   

4. I graduated from Harvard College with a B.A. in History, magna cum laude, while 

completing my premedical course requirements in chemistry, physics, biology, and 

mathematics.  I received my M.D. from Harvard Medical School in 1964 and 

completed my training in internal medicine at the Massachusetts General Hospital.  I 

am certified by the American Board of Internal Medicine and am a Master of the 

American College of Physicians.  I served for three years as an Assistant Surgeon in 

the Commissioned Corps of the U.S. Public Health Service as an Epidemic 

Intelligence Service officer at the Centers for Disease Control and Prevention.  In 

1978, I was elected to the Institute of Medicine of the National Academies of Science.  

5. From 1970 to 1974, I was a member of the faculty of the University of North 

Carolina School of Medicine where I headed the Community Medicine Divisions in 

the Department of Medicine and the Department of Family Medicine.  From 1974 to 

                                         
1 U.S. EPA Region 10, In the Matter of Yakima Valley Dairies, Administrative Order on 
Consent (“AOC”), Docket No. SDWA-10-2013-0080 (Mar. 5, 2013).  
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1991, I served on the faculty of the Harvard Medical School as director of the 

Harvard Primary Care Division.  From 1980 to 1991, I also served as Chief of 

Medicine at the Cambridge Hospital and as the Charles Davidson Associate Professor 

of Medicine.  In 1991, I was appointed Director of Health Sciences at the Rockefeller 

Foundation where I was responsible for grant-making and evaluation of health 

programs in Asia, Africa, and Latin America.  In 1995, I became Associate Dean for 

Professional Programs and Practice and Professor of Health Policy and Management 

at the Johns Hopkins Bloomberg School of Public Health.  I served as Associate Dean 

until June 2006.  Since then I have devoted my time as Professor of Environmental 

Health Sciences and Director of the CLF. 

6. The mission of the CLF is to “promote research and to develop and communicate 

information about the complex interrelationships among diet, food production, 

environment, and public health; to advance an ecological perspective in reducing 

threats to the health of the public, and to promote policies that protect health, the 

global environment and the ability to sustain life for future generations.” 

7. I have significant experience in the field of public health risks related to industrial 

farm animal food production methods such as those used in the Defendant’s 

operation.  Some of my experiences most salient to this matter are described below. 

a. In 1996, I founded CLF.  CLF is an inter-disciplinary group of faculty and staff 

that focuses attention on equity, health, and stewardship of the Earth’s resources.  

Through research, education, policy development, and advocacy, CLF examines 

the relationships among diet, food production systems, the environment, and 

human health.  Through CLF, I have focused my academic work on the problems 
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of food systems, food security, and the threats to the environment and to public 

health posed by industrial food animal production.  CLF conducts, supervises, and 

funds research on such topics as the emergence of antibiotic resistant bacteria as a 

consequence of the use of sub-therapeutic antibiotics in animal feed or water for 

growth promotion and disease prevention; the contamination of air, water, and 

soil by bacteria, protozoan parasites, viruses, organic wastes such as ammonia and 

other nitrogen compounds, the composition of feed used in industrial food animal 

production, the adverse effects of excess nutrients such as nitrogen and 

phosphorus from wastes produced by animals raised in confinement operations, 

the contamination of the environment and food products with arsenic as a 

consequences of the regular use of Roxarsone and other organic arsenic 

containing coccidiostats, used as growth promoters, and the impact of industrial 

dairy production on air and water quality.  I have co-authored policy papers 

describing the harmful effects of the industrialization of agriculture and 

concentrated animal feeding operations on the ecosystem, the safety and quality 

of the food supply, and the degradation of air, water, and soils by excess 

concentrations of animal waste from dairy, beef cattle, swine, and poultry 

concentrated feeding operations, and the human health risks from air pollution 

with animal dander, dried manure fomites, endotoxins, ammonia, and hydrogen 

sulfide generated by CAFOs.  

b. In 2005, the Pew Charitable Trusts provided grant support to the Johns Hopkins 

Bloomberg School of Public Health to establish the Pew Commission on 

Industrial Farm Animal Production.  I served as co-principal investigator (“PI”) 
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on the grant for the first year and as Principal Investigator for the final year and a 

half of the project. Several colleagues and faculty members of the CLF 

contributed background technical reports to the Commission.  As Co-PI and PI, I 

was responsible for working with the Pew Charitable Trusts in recruiting the 

executive director of the Commission, and the members of the Commission. The 

final report of the Commission was released on April 29, 2008, with the summary 

conclusion that the current industrial food animal production system poses 

unacceptable risks to the health of the public, the environment, rural communities, 

and the welfare of animals themselves.  The final report made 23 specific 

recommendations to curb risks to public health and the environment.  These 

recommendations were categorized into four areas:  public health, environment, 

animal welfare, and community impacts.  Some of these recommendations pertain 

to the type of manure management practices performed at the Defendant’s 

facility.2  

c. In Fall 2013, CLF authored a follow-up analysis to the Pew Commission’s 2008 

investigation, “Industrial Food Animal Production in America: Examining the 

                                         
2 See, e.g., Recommendations:  Public Health # 4(c) (monitor farm soil and water for 
antimicrobial resistant organisms); Environment # 1 (improve enforcement), # 2 (implement new 
farm waste management systems within 10 years to protect public health and the environment), # 
3 (increase and improve waste management monitoring), # 4 (increase research funding for 
improving waste management systems); Animal Welfare # 4 (better welfare practices will 
decrease threat waste management poses to public health); Community Impacts # 1 (better 
evaluation of site suitability for industrial animal facilities, including better evaluation of lagoon 
and land application suitability).  Pew Charitable Trusts and Johns Hopkins School of Public 
Health, “Putting Meat on the Table: Industrial Farm Animal Production In the United States.”  
(2008) (hereinafter “Pew Commission Report”).   
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Impact of the Pew Commission’s Priority Recommendations.”3  The 2013 

Analysis provided specific recommendations to begin implementing the 

recommendations made in 2008.  In 2013, CLF recommended phasing out and 

banning non-therapeutic antimicrobials, improving disease monitoring and 

tracking, improving environmental regulation, and phasing out intensive 

confinement, among others recommendations.  

d. Johns Hopkins and CLF researchers have also studied harmful air contaminants 

from dairies in the Lower Yakima Valley.  In 2011, D’Ann L. Williams and 

colleagues published a scientific study examining the impacts of large-scale dairy 

operations on nearby communities by assessing particulate matter, ammonia, and 

cow allergen inside and outside homes in the Yakima Valley.4 

8. All opinions expressed herein are to a reasonable degree of scientific certainty, unless 

otherwise specifically stated.  I reserve the right to modify or supplement this report 

based on information obtained by me or the Plaintiffs after the date of this report. 

9. My qualifications, including publications I have authored in the last 10 years, may be 

found in Attachment A to this report.  I have not testified as an expert at depositions 

or at trial in the last four years.  My fees for working on this project are $200 per 

hour, including travel time, plus travel and office-related expenses.  Deposition and 

trial time is billed at $200 per hour.  

 

                                         
3 Center for a Livable Future, “Industrial Food Animal Production in America:  Examining the 
Impact of the Pew Commission’s Priority Recommendations.” (Oct. 22, 2013) (hereinafter “CLF 
Analysis”). 
4 Williams, D. et al. “Airborne cow allergen, ammonia and particulate matter at homes vary with 
distance to industrial scale dairy operations:  an exposure assessment.”  Environ. Health. Vol. 
10:72 (2011). 
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SUMMARY OF CONCLUSIONS 

10. Based on the materials I have reviewed in connection with this matter, in my opinion 

it is clear that the Defendant’s manure management practices not only cause, but are, 

and have been, causing an imminent and substantial endangerment to human health or 

the environment, and that to protect public health, actions must be immediately 

implemented to curb the amount of contaminants reaching groundwater and 

remediate the contamination caused by Defendant’s practices.  The amounts of 

manure generated by the Defendant, the Defendant’s lack of protective measures for 

environmental and health concerns, and the high levels of contaminated drinking 

water in the aquifers below the Defendant’s facility all indicate that the Defendant’s 

contributions to groundwater contamination pose significant health threats to the 

human population that comes in contact with the contaminated water.  Related health 

threats through contact with contaminated surface water and air exposure from the 

dairies also exist but have not been evaluated in detail as part of my work.  

Nonetheless, these exposures present additional health concerns. 

BASES AND METHODOLOGY 

11. I reviewed a number of discovery documents, data, samples, and studies in analyzing 

this case and developing my opinion.  My analyses and opinions are based on my 

decades of experience as a medical doctor and my years of experience studying 

industrial food animal production facilities.  I have reviewed documents relevant to 

all of the Cluster Defendants’ facilities (Cow Palace, Bosma/Liberty, and 

DeRuyter/D&A) (collectively “Cluster Defendants” or “Defendant Dairies”), 

including those specific to Cow Palace.  These documents can be summarized as 
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originating from the categories listed below.  A specific index of the records I have 

consulted may be found as Attachment B to this report. 

a. A wide array of publicly-available records from federal and state agencies, and 

their subagencies and departments, which can be summarized as including records 

from U.S. Environmental Protection Agency (“EPA”), U.S. Department of Health 

and Human Services (“HHS”), Washington State Departments of Ecology, 

Agriculture, and Health, and the Yakima County Department of Health.5   

b. I reviewed studies on nitrates in groundwater in the region, including the Valley 

Institute for Research and Education study and the Heritage College Study. 

c. Documents produced by EPA and the Defendant Dairies pursuant to the 

Administrative Order on Consent (Docket No. SDWA-10-2013-0080), including 

summaries of groundwater sampling data for monitoring wells, soil sampling, and 

sampling of residential wells.6  

d. Records resulting from the implementation of the AOC, as developed by the 

Defendant Dairies’ third-party contractor, Arcadis, and its sub-contractors.  

                                         
5 For example, U.S. EPA, “Relation Between Nitrate in Water Wells and Potential Sources in the 
Lower Yakima Valley, Washington” (EPA-910-R-13-004) (March 2013) (hereinafter “EPA 
Study”); EPA “Monitoring Well Installation & Data Summary Report Lower Yakima Valley, 
Yakima Co., Washington” (March 2013); EPA “Case studies on the impact of CAFOs on 
Ground Water Quality” (Sept. 2012); USGS “River-Aquifer Exchanges in the Yakima River 
Basin, Washington” (2011); EPA regulatory and policy documents regarding the MCL for 
nitrate; U.S. Census Bureau data; U.S. Food & Drug Administration National Antimicrobial 
Resistance Monitoring System reports (1998 and 1999); various U.S. Department of Health & 
Human Services, Centers for Disease Control and Prevention reports on nitrates, 
methemoglobinemia, spontaneous abortions, neural tube defects, and E. coli; Washington 
Department of Ecology reports on the Sumas-Blaine Aquifer (2012); Washington Department of 
Health reports “Well Water Quality and Infant Health Study” (2009) and “Nitrate Contamination 
of Drinking Water in Washington State” (2000); and Yakima County Nitrate Treatment Pilot 
Program and Final Report (June 30, 2011). 
6 See Attachments C and D. 
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Specifically, I have reviewed the March 2014 Provision of Water Residential 

Well Sampling Report,7 and data culled from monitoring well and soil sampling 

events pursuant to the AOC in 2013 and 2014.8  

e. Pleadings filed with the Court in this matter.  

f. Discovery documents produced by both the Plaintiffs and the Defendant and 

Defendant Dairies in these cases (including data from the other surrounding 

facilities).  Among the discovery documents, I reviewed Plaintiffs’ well tests 

2010-2014 (CARE025661-024673, CARE029370), Plaintiffs’ sampling data from 

October 2013 and May 2014 (CARE029385-029690), Defendant Dairies’ 

sampling data from August 2013 and later (See Summary of Arcadis records 

prepared by the Law Offices of Charles M. Tebbutt, P.C., Attachments C and D; 

SITE INSP00001-000043), Cow Palace’s treatment records, notes, protocols, and 

explanations, and Cow Palace’s feed and veterinary invoices (COWPAL010673-

014464; COWPAL004291-008205).   

g. Peer-reviewed scientific and policy publications related to: 1) industrial food 

animal manure production and management; 2) the predominance of 

contaminants9 in groundwater, surface water, and soils near industrial food animal 

production facilities; 3) potential and actual health impacts of contaminants in 

groundwater, surface water, and soil; and 4) methods to curb or eliminate the 

                                         
7 DAIRIES008111-008726.  
8 Supra n. 7. 
9 For purposes of this Expert Report, “contaminants” include nitrates, veterinary 
pharmaceuticals, hormones, and pathogens as enumerated by the Plaintiffs’ Notices of Intent to 
Sue served in this matter, and veterinary pharmaceuticals and hormones purchased or 
administered by the Defendant as indicated in treatment records COWPAL010673-014464, 
invoices COWPAL004291-008205, and deposition testimony.   
Carter Declaration 
Exhibit 3 - Page 367

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



 11 

presence of contaminants in groundwater, surface water, and soil so as to 

minimize or eliminate the risks to human health. 

BACKGROUND 

12. CAFOS AND PUBLIC HEALTH IMPACTS, GENERALLY & BRIEFLY 

a. Animals raised in confinement produce large amounts of animal waste 

concentrated in a small area, contributing pathogens to air, water, and soil; and 

increasing the risk of infectious diseases and food-borne infection.  To store 

CAFO manure, millions of gallons of liquid waste are commonly stored in open 

cesspits or “lagoons,” while solid waste is often stored in piles at the facilities.  In 

contrast with pasture-raised animals whose waste is spread over vegetation and 

incorporated with the organic matter in soil, CAFOs create and accumulate 

manure far beyond what can be absorbed and used by the crops.  

b. The impacts of surface water contamination from manure escaping the confines of 

industrial animal farms are well documented.  This contamination has caused 

numerous bacterial outbreaks, some of which have sickened hundreds of people 

and killed others.10  Groundwater contamination from manure is increasingly 

well-recognized as a health and ecosystem problem.  As animal waste 

decomposes, it creates ammnonia, nitrite, and nitrate.  Nitrates and nitrites are 

hazardous to human health, especially to infants, the most vulnerable members of 

the human community.  Nitrates and nitrites interact with organic material 

commonly found in polluted water to produce carcinogenic nitrosamines.  These 

                                         
10 Pew Commission Report at 11. 
Carter Declaration 
Exhibit 3 - Page 368

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



 12 

kinds of water contamination spread well beyond the boundaries of a facility, 

putting the health of the public at risk.11 

c. In addition to nitrates and nitrites from manure, industrial food animal facilities 

purchase and administer large quantities of drugs, including antibiotics, feed 

additives, and hormones.  Many of these drugs are excreted in their active form, 

thus creating additional public health concerns for the presence of veterinary 

pharmaceuticals and hormones in manure, soil, and increasing the risks of water 

contamination. 

d. Residential wells near the Cow Palace and Cluster Dairies were sampled for 

nitrate, nitrite, veterinary pharmaceuticals, and hormones.  Nitrate and nitrate 

levels have shown sampling in excess of the MCL.  Veterinary pharmaceutical 

and hormone sampling has shown the presence of these compounds in residential 

drinking water. 

NITRATES 

13. Nitrate, nitrite, and ammonia, and how they interact with human health. 

a. Understanding the environmental fate of nitrate and nitrite can help pinpoint 

potential sources of exposure, and is important to assess patient exposure risk, 

prevention, and mitigation, and adverse health effects from exposure.12  Nitrogen 

is a chemical element that can exist in different forms when linked to other 

elements.  For purposes of this report, I considered the health impacts of nitrate 

(NO3), nitrite (NO2), and ammonia (NH3).  Nitrate and nitrite exist in organic and 

                                         
11 Pew Commission Report at 11. 
12 U.S. Department of Health & Human Services, Agency for Toxic Substances and Disease 
Registry, “ATSDR Case Studies in Environmental Medicine Nitrate/Nitrite Toxicity,” at 23 
(Dec. 5, 2013) (hereinafter “ATSDR”). 
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inorganic forms.  Most organic forms of nitrate and nitrite ingested by humans are 

synthesized medicinal products and are usually small hydrocarbon chains attached 

to a nitro-oxy-radical (-ONO2).  Additional ingestion occurs when microbial 

action in soil or water decomposes wastes containing organic nitrogen into 

ammonia, which is then oxidized to inorganic nitrite and nitrate.13  Nitrite is easily 

oxidized to nitrate, which is the compound predominantly found in groundwater 

and surface water.14  Most consumption of nitrate through water is likely to occur 

by consuming drinking water, cooking with water, and other food and drink 

preparation activities.  Cooking does not eliminate nitrate levels in water.15  As 

water boils and converts liquid to water vapor, the concentrate of nitrate can 

actually increase in the remaining liquid phase of water.16  There are other 

potential methods of inadvertent exposure as well, such as brushing teeth, and 

ingesting water while bathing, showering, or using pools and sprinklers.  Nitrate 

is not absorbed through the skin so contaminated water can be used for bathing, 

but only if care is taken not to ingest any water.  This is not an easy task with 

certain populations, such as children. 

b. The MCL for nitrate is 10 mg/L (ppm), while the MCL for nitrite is 1 mg/L 

because of its greater toxicity through binding affinity for hemoglobin, which 

reduces the capacity of the blood to transport oxygen.  

                                         
13 See, e.g., ATSDR at 20, 22. 
14 Id. 
15 See, e.g., CDC, Drinking Water, “Nitrate and Drinking Water from Private Wells.”  (Dec. 2, 
2009). 
16 Id. 
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c. Once ingested, nitrate is converted to the more potent toxic compound nitrite and 

can cause adverse health effects.  The conversion can occur quickly after 

ingestion through bacteria in saliva, the stomach, and small intestine.17  Some 

studies have identified increases in inorganic nitrite levels 1 hour post-ingestion, 

peaking at 3 hours post-ingestion.18   

d. Certain factors influence the conversion from nitrate to nitrite and its toxicity. In 

vivo (in the body) conversion of nitrate to nitrite can significantly enhance nitrate 

toxicity.19  Also, pH levels affect the conversion.  Infants typically have high pH 

levels (less acidity) in their gastrointestinal systems, making them more 

susceptible to nitrite toxicity from elevated ingestion levels.20  Local metabolic 

conditions such as tissue oxygenation and inflammation can also affect the 

conversion.21  With respect to duration of nitrates in the human body, some 

studies indicate up to 70% may be excreted within 24 hours, but about 25% may 

be re-absorbed.22 

e. Ingestion of nitrates can have hematologic effects, cardiovascular effects, and 

reproductive and developmental effects; nitrates may increase the risk of 

developing diabetes mellitus, Raynaud’s disease, and peripheral neuropathy, and 

are categorized as “probably carcinogenic to humans” under certain conditions.23, 

                                         
17 ATSDR at 43. 
18 ATSDR at 42. 
19 ATSDR at 43. 
20 Id.; see also Bryan, N. et al. “The Role of Nitrate in Human Health.” Advances in Agronomy 
Vol. 119 Ch. 3 at 167 (2013) (suggesting infants less than three months are even more 
susceptible to methemoglobinemia). 
21 ATSDR at 43. 
22 ATSDR at 44. 
23 ATSDR at 48-55. 
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While exposure to nitrogen-based substances can have many negative health 

effects, those that are most related to the ingestion of nitrates can include those 

listed below.24  

i. Hematologic 

1. Methemoglobinemia, also called “Blue Baby Syndrome,” is 

probably the most well-recognized health risk of ingesting 

nitrates.25  It is estimated that from 1945 – 1970, about 2,000 

infants suffered from Blue Baby Syndrome worldwide and about 

10% died.26 

2. Oxygen deprivation27 

3. Aggravation of reductase deficiency28 

ii. Cardiovascular29 

1. Hypertension 

                                         
24 Note that the studies underlying the U.S. Department of Health and Human Service’s Agency 
for Toxic Substances and Disease Registry (“ATSDR”) conclusions are provided by ATSDR; the 
actual citations are not included in this report. 
25 See, e.g., ATSDR at 15-16; Sunitha, V. “Nitrates in Groundwater:  Health Hazards and 
Remedial Measures.”  Indian J. of Advances in Chemical Science. Vol. 1(3) pp. 165-170 at 166-
167 (2013); Ward, M. et al. “Workgroup Report:  Drinking-Water Nitrate and Health – Recent 
Findings and Research Needs.”  Environ. Health Perspect. Vol. 113, No. 11 pp. 1607- 1614 at 
1608 (Nov. 2005); Knobeloch, L. et al. “Blue Babies and Nitrate-Contaminated Well Water.”  
Environ. Health Perspect. Vol. 108, No. 7 pp. 675-678 (July 2000); Craun, G. et al. 
“Methemoglobinemia Levels in Young Children Consuming High Nitrate Well Water in the 
United States.”  International J. of Epidemiology. Vol. 10, No. 4 pp. 309-318 (1981).  
26 ATSDR at 49. 
27 See, e.g., ATSDR at 47. 
28 See, e.g., ATSDR at 48; Gupta, S.K. et al. “Adaptation of cytochrome-b5 reductase activity 
and methaemoglobinaemia in areas with a high nitrate concentration in drinking-water.” Bulletin 
of the World Health Organization. Vol. 77(9) pp. 749-753 (1999). 
29 See, e.g., Bryan, N. § 2.2 (2013); Gupta, S.K. et al. “Recurrent Acute Respiratory Tract 
Infections in Areas With High Nitrate Concentrations in Drinking Water.”  Environ. Health 
Perspect. Vol. 108, No. 4 pp. 363- 366 (April 2000). 
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2. Cardiac dysrhythmias30 

3. Circulatory failure31 

4. Strokes32  

5. Heart disease33 

iii. Reproductive and Developmental34 

1. Anemia35 

2. Threatened abortion / premature labor36 

3. Preeclampsia37 

4. Spontaneous abortions38 

5. Intrauterine growth restriction39 

6. Various birth defects, neural tube defects, oral cleft defects, and 

central nervous system defects40 

                                         
30 See, e.g., ATSDR at 47. 
31 Id. 
32 See, e.g.,ATSDR at 53. 
33 Id. 
34 See, e.g., Brender, J. et al. “Prenatal Nitrate Intake from Drinking Water and Selected Birth 
Defects in Offspring of Participants in the National Birth Defects Prevention Study.”  Environ. 
Health Perspect. Vol. 121, No. 9 pp. 1083- 1089 (Sept. 2013). 
35 See, e.g., ATSDR at 53; Tabacova, S. et al. “Maternal Exposure to Exogenous Nitrogen 
Compounds and Complications of Pregnancy.”  Archives of Environ. Health. 52 (5) (Sept./Oct. 
1997). 
36 Id. 
37 Id. 
38 See, e.g., ATSDR at 53; Ward (2005); CDC “Spontaneous abortions possibly related to 
ingestion of nitrate-contaminated well water – LaGrange County, Indiana, 1991-1994.” 
Morbidity and Mortality Weekly Report. 45.26 at 569 (July 5, 1996); Schmitz, J. Preliminary 
Report “Methemoglobinemia – A Cause of Abortions?” Obstetrics and Gynecology. Vol. 17, No. 
4 (April 1961).  
39 See, e.g., ATSDR at 53. 
40 See, e.g., CDC Notes from the Field “Investigation of a Cluster of Neural Tube Defects – 
Central Washington, 2010-2013.” Morbidity and Mortality Weekly Report. Vol. 62, No. 35 
(Sept. 6, 2013) (hereinafter “CDC (2013) Central Washington”; ATSDR at 49, 53; Brender 
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7. Fetal death41 

8. Brain tumors42 

9. Sudden infant death syndrome43 

iv. Cancers44 

1. Elevate risks of non-Hodgkin’s lymphoma45 

2. Esophageal46 

3. Nasopharynx47 

4. Bladder48 

5. Colon49 

6. Prostate50 

7. Thyroid51 

8. Potentially stomach and gastro-intestinal cancers52 

                                                                                                                                   
(2013); Ward (2005) at 1610-1611; Arbuckle, T. et al. “Water Nitrates and CNS Birth Defects:  
A Population-Based Case-Control Study.”  Archives of Environ. Health. Vol. 43, No. 2 pp. 162-
167 (March/April 1988). 
41 See, e.g., ATSDR at 53. 
42 See, e.g., Ward (2005) at 1610. 
43 See, e.g., George, M. et al. “Incidence and geographical distribution of sudden infant death 
syndrome in relation to content of nitrate in drinking water and groundwater levels.”  European 
J. of Clinical Investigation. Vol. 31 pp. 1083-1094 (2001). 
44 See, e.g., Ward (2005) at 1609-1610; Weyer, P. et al. “Municipal Drinking Water Nitrate 
Level and Cancer Risk in Older Women:  The Iowa Women’s Health Study.”  Epidemiology. 
Vol. 11, No. 3 (May 2001); Tsezou, A. et al. “High Nitrate Content in Drinking Water:  
Cytogenetic Effects in Exposed Children.”  Archives of Environ. Health. Vol. 51, No. 6 pp. 458-
461 (Nov./Dec. 1996). 
45 See, e.g., ATSDR at 54. 
46 Id. 
47 Id. 
48 See, e.g., ATSDR at 54; Ward (2005) at 1609; Weyer (2001). 
49 See, e.g., ATSDR at 54; Ward (2005) at 1609. 
50 See, e.g., ATSDR at 54. 
51 Id.  
52 See, e.g., ATSDR at 54; Sunitha (2013) at 166; Ward (2005) at 1609. 
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9. Tumor development53 

10. Ovarian54  

11. Brain55 

v. Other Effects 

1. Central nervous system effects (from circulatory failure) including 

dizziness, lethargy, coma, convulsions56 

2. Diabetes mellitus57 

3. Raynaud phenomena58  

4. Peripheral neuropathy59 

5. Recurrent diarrhea60 

14. EPA’S MAXIMUM CONTAMINANT LEVEL FOR NITRATE  
 
a. In 1992, EPA set the MCL for nitrate in public water sources at 10 mg/L under 

the Safe Drinking Water Act (“SDWA”).  42 U.S.C. § 300g et seq.; 40 C.F.R. § 

141.5(b).  The MCL is set in reliance on EPA determinations for how much of a 

contaminant may be present with “no known or anticipated adverse health effects 

on the health of persons” and which “allows an adequate margin of safety” (the 

                                         
53 See, e.g., Bryan (2013) at 155. 
54 See, e.g., Weyer (2001). 
55 See, e.g., Mueller, B. et al. “Household water source and the risk of childhood brain tumours:  
results of the SEARCH International Brain Tumor Study.”  International Epidemiological Assoc. 
Vol. 33 pp. 1209-1216 (2004). 
56 See, e.g., ATSDR at 47, 68. 
57 See, e.g., ATSDR at 54; Parslow, R.C. et al. “Incidence of childhood diabetes mellitus in 
Yorkshire, northern England, is associated with nitrate in drinking water:  an ecological 
analysis.”  Diabetologia. Vol. 40 pp. 550-556 (1997).  
58 See, e.g., ATSDR at 54. 
59 Id. 
60 See, e.g., Gupta, S.K. et al. “Recurrent diarrhea in children living in areas with high levels of 
nitrate in drinking water.”  Archives of Environ. Health. Vol. 56, No. 4 pp. 369-373 (July/Aug. 
2001). 
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“maximum contaminant level goal” (“MCLG”)).  42 U.S.C. §300g-1(4)(A).  For 

nitrates, the MCL and the MCLG are both 10 mg/L.  For nitrites, the MCL and 

MCLG is 1 mg/L.  40 C.F.R. § 141.5(b).  The MCL for Total Nitrate + Nitrite is 

10 mg/L.  40 C.F.R. § 141.5(b).  The EPA’s reference dose for the 10 mg/L MCL 

level is based on an intake of about 7 mg nitrate ion per kilogram body weight per 

day.61  In setting MCLs, the EPA recognizes that risk assessment of the toxicity of 

a compound is a combination of exposure dose and susceptibility of the person 

exposed.  Given biologic variability in susceptibility, the MCL must be set to 

protect the most vulnerable persons exposed.  There is no true threshold for safety 

but rather a level generally agreed upon as posing an acceptable risk given the 

costs to society of regulating any given toxin below that level of exposure.  

b. Since 1992, peer-reviewed scientific studies suggest there may in fact be adverse 

health effects from nitrates below the MCL,62 and that the MCL for nitrate may in 

fact be set too high to effectively protect human health from known or anticipated 

adverse health effects, which is the MCL requirement under the SDWA.   

c. In the U.S., the mean intake of nitrate per person has been estimated at about 40-

100 milligrams per day from food and water.63   An adequate intake of water is 3 

liters of total beverages for a man and 2.2 liters for a woman living in a temperate 

climate and having average physical activity.  In warmer temperatures and with 

increased physical activity water intake will increase in response to water loss 

through sweating and respiration.  If all nitrate intake were from water – an 

                                         
61 See Bryan (2013) at 156. 
62 See Paragraph 15(c) infra. 
63 ATSDR at 42. 
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unlikely scenario given the presence of nitrate in foods - the 40-100 mg intake for 

a man would amount to a range of 13 mg/L to 33mg/L or just above the EPA 

MCL.  Dietary intake of nitrates, however, is mostly from vegetables,64 which are 

digested and processed in vivo and release nitrate and nitrite more slowly than 

nitrate contaminated water.  The nitrate concentration in vegetables is greater 

when higher applications of non-organic fertilizer are used.65  These nitrates from 

ingested foods are bound to organic matter (carbohydrates, proteins, fats) in the 

food and slowly released in the process of digestion, allowing the body to utilize 

them gradually in the nitrate-nitrite-nitric acid pathway.  In contrast, nitrates and 

nitrites in contaminated drinking water are absorbed rapidly to reach blood and 

tissue levels sufficiently high to have toxic effects.  Based on this information, 

and the documented health effects of ingesting drinking water below the MCL, I 

believe that the MCL should be set below 10 mg/L to protect the health of the 

average individual, and particularly the health of susceptible populations of the 

very young, the very old, and the immunocompromised.  The EPA needs to 

review the MCL in light of accumulating evidence of toxic effects of nitrate when 

present in drinking water in the 5-10 mg/L level and especially when consumed 

on a chronic basis as is the case in the Lower Yakima Valley. 

 

 

                                         
64 Hassan, S. et al. “Nitrate, Ascorbic Acid, Mineral and Antioxidant Activities of Cosmos 
caudatus in Response to Organic and Mineral-Based Fertilizer Rates.” Molecules. Vol. 17 pp. 
7843-7853 (2012). 
65 Id. 
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15. HEALTH EFFECTS ABOVE AND BELOW THE MAXIMUM 
CONTAMINANT LEVEL 
 

a. As discussed in this section, human health effects above the MCL are 

significant, and the nitrate levels for many residential drinking water wells on 

and around the Cow Palace Dairy area are in excess of the MCL, some very 

highly in excess.66 

b. Health effects of nitrate consumption can be exacerbated by even a “slight” 

increase above the MCL in drinking water.  Studies show long-term exposure 

to nitrate levels of 11 – 61 mg/L associated with hyperthyroidism,67 insulin-

dependent diabetes (at >15-25 mg/L),68 increased risk for adverse 

reproductive outcomes at levels above 10 mg/L (including central nervous 

system malformations and neural tube defects),69 and spontaneous abortions 

(at 19-26 mg/L).70 

c. Nitrate intake below the MCL has been found to contribute to an increased 

risk of thyroid cancer and thyroid disease,71 and insulin-dependent diabetes.72   

Again, the cumulative effect of chronic exposure at levels below the MCL 

increases the risk of adverse health outcomes. 

                                         
66 See Paragraphs 23, 26(a), and 27 listing residential well sampling results, infra.  The results 
show nitrate levels as high as 64.6 mg/L (CARE Member Steve Butler) and 72.8 mg/L (The 
Dolsen Companies’ property at 41 Knowles Road). 
67 Burkholder, J. et al. “Impacts of Waste from Concentrated Animal Feeding Operations on 
Water Quality.”  Environ. Health Perspect. Vol. 115, No. 2 pp. 308-312  (Feb. 2007). 
68 Burkholder (2007) at 310. 
69 Id. 
70 Id. 
71 Ward, M.H. et al. “Nitrate intake and the risk of thyroid cancer and thyroid disease.”  
Epidemiology. Vol. 21, No. 3 pp. 389-395 (May 2010) (longer consumption of water > 5mg/L 
contributed to thyroid cancer and thyroid disease). 
72 Burkholder (2007) at 310. 
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d. Chronic exposure to nitrates in drinking water can cause substantial health 

problems.  Significant risks exist without treatment of the contamination.  

Long-term exposure to nitrates has been associated with increased mortality 

from strokes and heart disease,73 and hyperthyroidism (at levels of 11-61 

mg/L).74  Studies have shown a positive association between long-term 

exposure to nitrate in drinking water and risk of cancer and certain 

reproductive outcomes, while other studies have shown no association (Ward 

2005).75  Generally, though, long-term exposure to nitrates at levels > 10 

mg/L are positive for cancer, specifically, cancers of the stomach, 

nasopharynx, prostate, uterus, and brain.76  In fact, some cancers are 

associated with nitrate levels below the MCL, specifically non-Hodgkin 

lymphoma (at > 4 mg/L), colon cancer (at > 5 mg/L), ovarian cancer and 

bladder cancer (at > 2.5 mg/L).77 

16. CUMULATIVE IMPACTS OF NITRATE EXPOSURE 

a. The cumulative impacts of nitrate exposure through food preservatives, cured 

meats, vegetables, baby food, and the use of nitrosatable drugs such as 

antibiotics, anti-histamines, and aspirin can increase health risks to 

populations with contaminated drinking water.  Nitrates and nitrites in the 

diet are an important part of the nitrate to nitrite to nitric acid pathway that 

plays an important role in vascular health.  Nitric oxide dilates blood vessels, 

                                         
73 ATSDR at 53. 
74 Burkholder (2007) at 310. 
75 EPA Study at ES-2. 
76 Burkholder (2007) at 310. 
77 Id. 
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increases blood flow, and lowers blood pressure.  Vegetable rich diets such 

as the Mediterranean diet are associated with improved cardiovascular 

health.78  While the effects of consuming nitrates and nitrites may be 

somewhat countered by the presence of antioxidants such as Vitamins C and 

E present in some vegetables, drinking water does not contain any such 

protective molecules, thus increasing cause for concern of consuming nitrate-

contaminated water.  Similarly, nitrite is frequently found in foods, such as 

cured meats, baked goods, and cereals.79  Some studies have linked above-

median meat intake and chronic exposure to drinking water exceeding 5 

mg/L for nitrates with a nearly doubled rate of colon cancer.80  Taking 

nitrosatable drugs and drinking higher nitrate level water during pregnancy 

has been associated with a significant increase in neural-tube defects such as 

spina bifida and anencephaly.81  Women in that study whose drinking water 

nitrates measured 3.5 mg/L or greater were 1.9 times more likely to have a 

neural-tube defect affected pregnancy than women with lower level nitrates 

in their water.82   

b. These considerations, in light of the very high nitrate levels in drinking water 

in the Lower Yakima Valley, give me great concern for the total nitrate 

intake of CARE and CFS members, and the people who live in the Lower 

                                         
78 Lidder, S. et al. “Vascular effects of dietary nitrate (as found in green leafy vegetables and 
beetroot) via the nitrate-nitrite-nitric oxide pathway.” British J. Clinical Pharmacology. Vol 75, 
No. 3 pp. 677-696 (Mar. 2012). 
79 Brender, J. et al. “Dietary nitrates and nitrites, nitrosatable drugs, and neural tube defects.”  
Epidemiology. No. 15(3) pp. 330-336 at 335 (2004). 
80 Bryan (2013) at 170. 
81 Brender (2004). 
82 Brender (2004) at 333. 
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Yakima Valley and who drink water from the aquifer.  This is especially true 

given the recent findings of high levels of neural tube defects found in the 

population of the Yakima Valley area.83 

17. POPULATION VULNERABILITY 
 
a. Certain populations are more vulnerable to nitrate toxicity than others.  U.S. 

Census data for five cities in the Lower Yakima Valley (Sunnyside, Grandview, 

Toppenish, Wapato, and Prosser) show a solid presence of children under the age 

of five years of age, and adults over the age of 65.84  The U.S. Census data also 

shows that as many as 20% of each city’s population may be women of child-

bearing age.   

b. I would categorize these populations as particularly vulnerable to the adverse 

health effects of nitrate-contaminated of drinking water.  

18. RECENT SCIENTIFIC STUDIES HAVE DOCUMENTED 
CONTAMINATION IN LOWER YAKIMA VALLEY RESIDENTIAL WELLS 
THAT EXCEED THE MAXIMUM CONTAMINANT LEVEL FOR NITRATE 
AND NITRITE 
 
a. In 2001-2002, the Valley Institute for Research and Education (“VIRE”) tested 

249 private wells of low-income residents in the lower Yakima Valley.  The 

VIRE study gathered baseline data for groundwater in the area, and informed 

residents of the quality of their drinking water.  The VIRE study sampled for 

nitrate+nitrite-N, fecal coliform, E. Coli bacteria, arsenic, chloride, ammonia, pH, 

                                         
83 CDC (2013) Central Washington. 
84 See U.S. Census Bureau, State & County Quick Facts Data for Grandview, Prosser, Sunnyside, 
Toppenish, Wapato, Washington (through June 2014). 
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specific conductivity, temperature, dissolved oxygen, and ferrous iron.85  The 

VIRE Study focused on two regions:  Region 1 included 54 wells around Buena, 

Toppenish, Wapato and Zillah.  Region 2 included 195 wells around Grandview, 

Granger, Mabton, Outlook and Sunnyside.86  While the VIRE Study found nitrate 

levels above the MCL in approximately 21% of the residential wells tested in 

Region 2, another 28% of the wells in Region 2 tested had nitrate levels between 

5.0 mg/L and 9.99 mg/L.87 Region 1 had far fewer contaminated wells. 

b. In 2001-2002, Heritage College conducted a field investigation of groundwater 

quality in the area extending from Zillah to Sunnyside, Washington.  Heritage 

College sampled for nitrate-nitrogen, phosphate, total dissolved solids, dissolved 

oxygen, and alkalinity.  Of the 40-54 wells (season-dependent) sampled for 

nitrate-nitrogen, the primary conclusion of the Heritage College study was that 

nitrate-nitrogen levels were “elevated” (> 10mg/L) in three areas of the study 

region, all near large dairies.88    

c. The local newspaper, the Yakima Herald-Republic, ran a three-part series of 

articles in 2008 called “Hidden Wells, Dirty Water”, investigating the magnitude 

of water contamination in the Lower Yakima Valley.89  During the same 

                                         
85 R. Sell, Valley Institute for Research and Education, “Quality of Ground Water in Private 
Wells in the Lower Yakima Valley, 2001-02” at 6 (Dec. 2002) (hereinafter “VIRE Study”). 
86 VIRE Study at 12. 
87 VIRE Study at 14, Figure 1. 
88 Heritage College, “Sunnyside Groundwater Study Final Report” at 1, Figure 1 (Aug. 13, 2003) 
(hereinafter “Heritage College Study”). 
89 Leah Beth Ward, “Hidden Wells, Dirty Water.” Yakima Herald Republic. (Oct. 2008). 
Carter Declaration 
Exhibit 3 - Page 382

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



 26 

timeframe, the Washington Department of Health announced that water in an 

elementary school in Outlook, Washington had tested above 10 mg/L for nitrate.90 

d. In 2011, Johns Hopkins University Bloomberg School of Public Health published 

a study, “Airborne cow allergen, ammonia and particulate matter at homes vary 

with distance to industrial scale dairy operations: an exposure assessment.”91  This 

study focused exclusively on the Lower Yakima Valley, and included Cow Palace 

amongst the study subjects.  The study found that community exposures to 

airborne agents with known human health effects increased the closer a person 

lived to a CAFO.  One of the air agents studied, ammonia, is caused by the 

breakdown of urea in cow manure. 

e. EPA Region 10’s 2010-2012 study, “Relation Between Nitrate in Water Wells 

and Potential Sources in the Lower Yakima Valley Washington” (“EPA Study”) 

sampling results for numerous compounds further confirms the presence of 

contaminants in Lower Yakima Valley drinking water.  Of note for Plaintiffs’ 

purposes, the EPA Study identified excessively high levels of nitrates, nitrites, 

and ammonia in residential drinking water wells and in other wells.  

f. Additional sampling results coming from the AOC, The Dolsen Companies’ 

sampling of drinking water on properties inhabited by Cow Palace employees and 

tenants, sampling performed by agencies such as the Yakima County Health 

District, Plaintiffs’ sampling, and Defendant Dairies’ August 2014 sampling 

                                         
90 Since 2008, the Outlook Elementary School well has tested positive two more times for 
nitrates.  The original well was 90 feet deep; a replacement well was dug to 132 feet deep and the 
second replacement well was dug to 243 feet deep.  Nitrates in the 243-foot deep well are already 
at 4.4 mg/L.  See Washington Department of Ecology, Quality Assurance Project Plan, 
Washington Nitrate Prioritization Project at 1 Pub. No. 14-10-005 (Jan. 2014). 
91 Williams (2011). 
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further confirm the seriousness of the nitrate contamination of the groundwater 

that residents use for drinking water. 

g. Other studies continue to expose the problems related to CAFOs and nitrate 

contamination.  In late 2013, the Centers for Disease Control and Prevention 

(“CDC”) published a comment “Investigation of a Cluster of Neural Tube Defects 

– Central Washington, 2010-2013.”92  The comment identified a high level of 

referral patterns in Central Washington for severe neural tube defects including 

anencephaly, spina bifida, and encephalocele.  A follow-up study confirmed the 

presence of neural tube defect births in the Yakima County area and described a 

study confirming the results that the Yakima County area has an anencephaly rate 

of 8.4 per 10,000 live births. This rate is significantly higher than the national 

average of 2.1 per 10,000 live births.  One of the recommendations from the study 

was to monitor “private well nitrate concentrations because of their potential 

association with birth defects and other adverse health outcomes.”93 

h. I am also concerned that the health of the people in this region is at risk from the 

confirmed presence of veterinary pharmaceuticals in water, soil, and air.  The 

EPA Study is notable in that it sampled for veterinary pharmaceuticals and 

hormones, many of which are heavily used at the Cow Palace Dairy.94  

COW PALACE DAIRY AND HIGH NITRATE DRINKING WATER 

19. I have reviewed the discovery information produced in this case concerning nitrates 

and other contaminants (veterinary pharmaceuticals and hormones) in groundwater 

                                         
92 CDC (2013) Central Washington. 
93 Id. 
94 See discussion of veterinary pharmaceutical and hormone use, Paragraphs 30-44 infra. 
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near the Cow Palace Dairy.  Based on my review of the records, it is my professional 

opinion that the amount of nitrates in the drinking water on and near the Cow Palace 

Dairy poses an imminent and substantial endangerment to public health and the 

environment. 

20. A farm with 2,500 dairy cattle is estimated to create a waste load similar to a city of 

411,000 people.  A key difference is the fact that human waste is treated before 

discharge into the environment, whereas waste from CAFOs has no such requirement, 

and as it is not treated, or treated minimally, before reaching the environment.95  

Based on this estimate, the Cow Palace has four times as many cows, and thus 

produces a similar waste load as a human population of nearly 2 million people.   

21. The Cow Palace Dairy is a concentrated animal feeding operation or “CAFO” located 

near 1631 North Liberty Road, Granger, Washington 98932.  As of 2012, Cow Palace 

had 7,372 milking cows, 897 dry cows, 243 springers, 3,006 calves, and 89 mature 

bulls housed at the facility, for a total herd size of 11,607 animals.96  According to 

Cow Palace’s Dairy Nutrient Management Plan (“DNMP”), much of the waste 

generated from these animals is directed into two settling basins, where solids are 

settled from the liquid, and then into a series of liquid storage lagoons.97  Liquid 

manure from these lagoons is land-applied to Cow Palace’s agricultural fields, 533 

acres in size per the DNMP.98  The AOC information indicates that in the vicinity of 

Cow Palace Dairy groundwater flows generally from the northeast and to the 

                                         
95 EPA Study at 46.   
96 COWPAL002110. 
97 COWPAL000009-13. 
98 COWPAL000015. 
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southwest, with some localized variations being more north-south.99  The direction of 

the flow is toward more people who reside downgradient. 

22. In its analysis of the “Cluster” Dairies, which includes Cow Palace, the EPA Study 

sampled residential wells during Phases 2 and 3 of the study for nitrates.  During 

Phase 2 sampling, EPA sampled 331 residential wells between February 22 and 

March 6, 2010.100  EPA sampled 67 homes’ water supplies; 20% of these homes had 

levels of nitrates that were in excess of the MCL.101  During Phase 3, EPA obtained 

samples from one upgradient drinking water well (WW-06), and eight downgradient 

residential drinking water wells (WW-10 to WW-17).102  The eight downgradient 

drinking water sources had also been sampled during Phase 2.103  As a result of the 

Phase 3 sampling, EPA concluded that upgradient well WW-06 is “within 

background range,” and found that some downgradient wells were more than four 

times the MCL, indicating that the Dairy Cluster, which includes Cow Palace, is a 

source of the increased nitrogen levels in downgradient wells.104  Figure 15 from the 

EPA Study, provided below, shows the residential well sampling locations as they 

relate to the location of the Dairy Cluster, and to Cow Palace.    

 

                                         
99 AOC Appendix A; and Figure 15 “Third Quarter 2013 Groundwater Potentiometric Contour 
Map” (DAIRIES009814). 
100 EPA Study, Table C1. 
101 EPA Study, Figure 10 and p. 13. 
102 EPA Study at 51.  EPA also sampled two additional residential wells (WW-18 and WW-30), 
but these wells are not related to a specific dairy or crop field.  
103 EPA Study at ES-6. 
104 EPA Study at 53. 
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23. The nine residential wells (WW-06 and WW-10 through WW-17)105 sampled by EPA 

produced the following data: 

                                         
105 EPA Study at 51, Table 25 at 62-63. 

Figure 15: Dairy Cluster: Total Nitrogen Concentrations in Water Wells, Lagoons, Manure Piles, and Application Fields
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Well Nitrate as N 
(ppm) 

Nitrate + Nitrite 
as N (ppm) 

Total Nitrogen 
(ppm) 

WW-06:  Upgradient Well 0.71 0.73 0.73 
WW-10:  Downgradient Well Not Detected Not Detected Not Detected 
WW 11:  Downgradient Well106 22.3 23 23 
WW 12:  Downgradient Well 45 46.7 46.7 
WW 13:  Downgradient Well 41.4 44 44 
WW 14:  Downgradient Well 40.9 43.4 43.4 
WW 15:  Downgradient Well 29.4 30.2 30.2 
WW 16:  Downgradient Well 22.3 23.4 23.4 
WW 17:  Downgradient Well 21.7 22.7 22.7 

 
Excerpts above taken from EPA Report, Table 20 at p. 52 (See Attachment E) 

24. These results show three residential drinking water wells downgradient from Cow 

Palace Dairy with nitrate levels four times the MCL, and four residential drinking 

water wells downgradient from Cow Palace Dairy with nitrate levels twice the MCL.  

Well WW-11, belonging to CARE member Steve Butler, was just recently tested by 

the Defendant Dairies and the Plaintiffs, and the Plaintiffs’ August 27, 2014 split 

sample showed 64.6 mg/L nitrate- more than six times the MCL.107  All of these wells 

are west and/or south of the Dairy, which I understand is within the path of the 

predominant direction of groundwater flow.108  EPA categorized the downgradient 

wells as containing “substantially more” nitrate than upgradient wells;109 I would 

categorize the difference as “dangerously more” nitrate in downgradient wells. 

25. Following the EPA Study, in March 2013, Cow Palace and other “Cluster” Dairies 

entered into the Administrative Order on Consent with EPA.  The AOC required the 

Respondents “to test each drinking water well at the residences situated within the 
                                         
106 WW-11 Downgradient Well is on the property of CARE member Steve Butler.   
107 On August 27, 2014 the Defendants tested Mr. Butler’s well for nitrate, and Plaintiffs split the 
samples.  Plaintiffs’ results show that Mr. Butler’s well tested at 64.6 mg/L for nitrate 
(CARE029687). 
108 See, e.g., AOC, App. A.  
109 EPA Study at 61. 
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boundary of the Dairy Facilities and those residences that are located within one mile 

downgradient of the Dairy Facilities.”110  In March 2014, Arcadis completed its 

Provision of Water Residential Well Sampling Report,111 which I have reviewed in 

preparing this report.  The one-time sampling event targeted 224 residences; 42 

residences were on the Dairies’ property and 182 residences were within the one-mile 

downgradient boundary.112  Fifty of these residences already had reverse osmosis 

(“R.O.”) systems and were eliminated from the sampling;113 36 residences refused 

sampling or residents were “not-at-home”;114 141 residences gave permission to 

sample.115  The sampling occurred in May and June 2013.  The Dairies then identified 

26 residences with less than 5 mg/L via Hach test strip,116 and tested the remaining 

115 residences with laboratory sampling.117  Of these 115 residences sampled, 49 

residences tested between 5.0 mg/L and 9.9 mg/L for nitrates118 and 66 residences 

exceed the 10mg/L MCL for nitrates.119  I have reviewed the Residential Well 

Sampling Report’s Figure 6 “Nitrate Analytical Results” graphic prepared by 

Arcadis, which maps out the specific residences sampled for nitrates under the 

AOC,120 and the sampling results in Tables 3 (less than 5 mg/L), 4 (sampling results), 

6 (sampling results less than MCL), and 7 (sampling results greater than MCL).  

                                         
110 AOC, App. B Statement of Work, Para. III.D.3. 
111 DAIRIES008111-008726. 
112 DAIRIES008132. 
113 Table 2 (DAIRIES008149-008150). 
114 Table 10 (DAIRIES008169). 
115 DAIRIES008132. 
116 Table 3 (DAIRIES008151). 
117 Tables 4-7 (DAIRIES008152-008160). 
118 Table 6 (DAIRIES008157-008158). 
119 Table 7 (DAIRIES008159-008160). 
120 Figure 3 “Nitrate Analytical Results” (DAIRIES008173). 
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Based on this information, the AOC sampling data test results raise significant 

concerns about health risks for nitrate.  Of the 66 residences that exceed the 10 mg/L 

for nitrates, two residences had nitrates over 50 mg/L; eleven residences had nitrates 

between 30 and 40 mg/L, eleven residences had nitrates between 20 and 29.9 mg/L, 

and 42 residences had nitrates between 10 and 19.9 mg/L.  These nitrate numbers are 

in excess of the MCL and the drinking water from these wells is of great concern for 

the health of the residents and anyone who drinks the water while visiting those 

residences.   

26. It appears that The Dolsen Companies, an entity with an ownership interest in Cow 

Palace Dairy and in real property around Cow Palace, undertook its own independent 

nitrate sampling of residential wells, mostly for employees who live on Cow Palace 

or The Dolsen Companies’ property.  The nitrate sampling results of this testing, 

copied below, cause me great concern for the health of these families. 

a. I have reviewed September 2012 laboratory sampling results produced by The 

Dolsen Companies in response to Plaintiffs’ subpoena.  The Dolsen Companies 

tested at least eight employee residences for nitrates.121  Seven of the eight 

residences have excessively high nitrate levels and the other is very close to the 

MCL: 

Address Date Sample Number Nitrate as N 

41 Knowles Road 9/11/2012 153-91109 72.8 mg/L 

3905 Isabella Way 9/11/2012 153-91114 59.5 mg/L 

461 Knowles Road 9/11/2012 153-91112 40 mg/L 

                                         
121 DOLSEN002078-002086. 
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510 Arms Road 9/11/2012 153-91113 34.2 mg/L 

101 Knowles Road 9/11/2012 153-91111 31.4 mg/L 

3770 East Zillah Drive 9/11/2012 153-91115 30.6 mg/L 

51 Knowles Road 9/11/2012 153-91110 14.5 mg/L 

6891 East Zillah Drive 9/11/2012 153-91116 9.18 mg/L 

 
Excerpts above taken from DOLSEN002078-002086. 

Cow Palace’s former Safety Director, Vern Carson, testified during his deposition 

that during 2011-2012 he, Bill Dolsen, and Adam Dolsen put R.O. units in employee 

houses that did not already have them.122 

b. In addition to the wells sampled above, one of Cow Palace’s residential tenants 

shares a well with a Cow Palace employee, Fernando Romero.  While Mr. 

Romero, who lives at 621 Arms Road and was previously told by Cow Palace 

employee Vern Carson not to drink out of any faucets in the house, had a R.O. 

system installed, Rudy Schreck, Cow Palace’s other tenant who shares a well with 

Mr. Romero, does not. 123  Mr. Schreck resides at 731 Arms Road and cares for a 

special needs child living with him.124  Mr. Schreck draws water from the same 

well as Mr. Romero, but does not have a R.O. system.125  During the AOC 

residential well sampling, Mr. Schreck’s well was sampled and had a nitrate level 

                                         
122 Tr. Vern Carson p. 31 – 33 (lines 1-13) (Jun. 4, 2014). 
123 Table 1 (DAIRIES008147); Tr. Vern Carson p. 33 (lines 6-25) – p. 34. 
124 Tr. Vern Carson, p. 41 (lines 1-12). 
125 Tr. Vern Carson, p. 43-44. 
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of 31.1 mg/L.126  As of June 10, 2014, Mr. Schreck had still not received a reverse 

osmosis system through the AOC.127  

27. Certain local members of CARE and CFS relatively near and downgradient of the 

Cluster Dairies have had their residential wells tested for nitrates, and also show 

results in excess of the MCL for nitrate.  For example: 

Name Date Nitrate 

Helen Reddout 5/13/2013 11.8 mg/L of Nitrate-N (CARE025669) 
Helen Reddout 2/26/2014 10.5 mg/L of Nitrate-N (CARE028487)) 
Helen Reddout 8/27/2014 10.4 mg/L of Nitrate (CARE029688) 
Steve Butler 4/15/2010 23.0 mg/L of Nitrate+Nitrite (NO3+NO2) 

as N (CARE025661) 
Steve Butler 8/27/2014 64.6 mg/L of Nitrate (CARE029687) 

 
Ms. Reddout lives approximately 1.5 miles south/southwest from the Defendant 

Dairies’ southern fields.128  Mr. Butler lives in close proximity to the southern end of 

the Cluster Dairies.129  

28. I am aware of other nitrate sampling programs in the Lower Yakima Valley, such as 

those organized by the Yakima Health District, the Lower Yakima Valley 

Groundwater Management Area, and the Washington Department of Health.  All 

confirm the pervasive contamination problem of the groundwater.  I also reviewed the 

final report of the Yakima County Nitrate Treatment Pilot Program, issued on June 

30, 2011, which showed that 180 of 271 laboratory tests for nitrate were above the 10 

mg/L MCL.130   

                                         
126 Table 4 (DAIRIES008154, line 105). 
127 Table 8 (DAIRIES008164, line 61). 
128 Ms. Reddout lives approximately 4.9 miles from the front gates of Cow Palace. 
129 Mr. Butler lives approximately 1.5 miles from the front gates of Cow Palace. 
130 Yakima Co. Nitrate Treatment Pilot Program Final Report (June 30, 2011). 
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29. These results of consistently high nitrate levels in multiple locations in the Lower 

Yakima Valley raise substantial public health concerns.  Like many toxins, chronic 

exposure to nitrates and nitrites, even at levels just above the MCL, can be as 

damaging or more damaging to health than an acute exposure to a higher level during 

a limited period of time. 

VETERINARY PHARMACEUTICALS AND HORMONES 

30. Nitrates and nitrite are not the only contaminants that raise health concerns arising 

from large industrial facilities like Cow Palace.  As shown by the EPA Study, the 

Lower Yakima Valley drinking water is also contaminated by veterinary 

pharmaceuticals and hormones.  The presence of these veterinary pharmaceuticals 

and hormones causes me to be further concerned for public health and the 

environment.  Veterinary pharmaceuticals such as antibiotics are designed to be 

quickly excreted, and are commonly found in waste and water resources affected by 

waste.131  The presence of antibiotics and antibiotic residues in drinking water, as 

confirmed by the EPA Study, causes me concern about the development of antibiotic 

resistance.  However, what causes me even greater concern is that while the EPA 

Study looked for (a) veterinary pharmaceutical compounds,132 and (b) hormones133 at 

and around the Dairy Cluster, including the Cow Palace Dairy, it selected to test for 

                                         
131 Burkholder (2007) at 310; Love, D. et al. “Dose Imprecision and Resistance:  Free-Choice 
Medicated Feeds in Industrial Food Animal Production in the United States.”  Environ. Health 
Perspect., Vol. 119, No. 3 pp. 279-283 at 279 (Mar. 2011). 
132 Chlortetracycline (total), erythromycin, lincomycin, monensin, oxytetracycline, ractopamine, 
sulfachloropyridazine, sulfadimethoxine, sulfamerazine, sulfamethazine, sulfamethoxazole, 
sulfathiazole, tetracycline, tiamulin, tylosin, and virginiamycin.  EPA Study, Table C12.  
133 The hormone sample analyses were split between an EPA laboratory (EPA Study Table C13) 
and University of Nebraska Water Sciences Laboratory (EPA Study Table C14).  The EPA 
laboratory tested for 5 hormones and the University of Nebraska tested for 20 different 
hormones.  (See Attachment G). 
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many veterinary pharmaceuticals and hormones that the Cluster Dairies do not use, or 

at least in abundant or detectable quantities.134  The EPA Study did not test for 

antibiotics frequently used at Cow Palace, including but not limited to penicillins, 

cephalasporins, fluroquinolones or phenicols.  Neither did EPA Study test for 

hormones previously or currently used at Cow Palace, for example bovine 

somatotropin and oxytocin. 

31. Despite the fact that approximately 80% of the antibiotics sold in the United States 

each year are used in animal agriculture,135 and that hormones are widely used in the 

dairy industry, EPA has not issued MCLs on any veterinary pharmaceuticals or 

hormones. 

32. Veterinary pharmaceuticals used at CAFOs generally, and specifically at Cow 

Palace,136 include antibiotics that are medically important for treatment of humans, 

namely tetracyclines, monensin, and beta-lactams (which include penicillins, 

cephalosporins, and carbapenems).  Virginiamycin is also medically important to treat 

humans, and is frequently used at CAFOs.137  Veterinary pharmaceuticals may be 

administered to treat a cow, or to address herd-wide issues, or to increase feed 

                                         
134 It appears that Cow Palace only uses one of the hormones sampled for, progesterone.  
(COWPAL006616-006621, COWPAL006652-006666), and only 7 of the veterinary compounds 
sampled for (Cow Palace records show use of chlortetracycline (total), monensin, 
oxytetracycline, sufadimethoxine, sufamethoxazole, tetracycline, and tylosin (see Paragraph 43, 
infra).  But it uses many more pharmaceutical compounds. 
135 U.S. Food & Drug Administration, National Antimicrobial Resistance Monitoring System, 
Animal Health Institute Surveys (1998 and 1999) referenced at 
http://www.fda.gov/AnimalVeterinary/SafetyHealth/AntimicrobialResistance/NationalAntimicro
bialResistanceMonitoringSystem/ucm095684.htm. 
136 See Cow Palace Treatment Records and Feed & Veterinary Invoices (2006-2014) 
COWPAL010673-014464, COWPAL004291-COWPAL008205; see also Paragraph 43 infra. 
137 The EPA Study found virginiamycin in dairy supply wells, downgradient wells, downgradient 
septics, downgradient fields, dairy lagoons, manure, and application fields.  (See EPA Study, 
Table C12).  Virginiamycin did not appear on Cow Palace treatment records or invoices. 
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efficiency.  Cow Palace appears to use veterinary pharmaceuticals for all of these 

purposes.  The sheer quantity of veterinary pharmaceuticals purchased and 

administered to the thousands of cows at Cow Palace cause me to be concerned for 

public health and the environment.   

33. When low dose or sub-therapeutic doses of antibiotics are used in industrial food 

animal production, including dairy, for growth promotion or disease prevention, there 

is great risk of having the low dose antibiotic kill the susceptible organisms while 

bacteria that have spontaneous mutations of genes that confer resistance to the 

antibiotics continue to reproduce. Further, low-dose antibiotics can cause an increase 

in mutations in bacteria that are not killed by the antibiotic, which raises the 

frequency of resistance genes in the surviving bacteria.  Sub-therapeutic doses of 

antibiotics in animal feed and/or drinking water may be used in the Defendant’s 

facility to promote animal growth, and to prevent herd-wide illnesses.  Such use of 

antibiotics provides pressure on bacterial flora to produce bacteria in which the 

spontaneous mutation of genes endows them with resistance to these antibiotics.  

When resistance genes increase in prevalence as a result of selection pressure from 

exposure to sub-therapeutic doses of antibiotics, these resistance genes are then 

exchanged or swapped among different species of bacteria capable of infecting both 

animals and humans, spreading the antibiotic resistance to organisms capable of 

causing serious disease in humans.  Research has shown that this practice is 

promoting increased antibiotic resistance among the microbial populations present, 

and, potentially, increased resistance of naturally occurring pathogens in surface 
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waters that receive a portion of the wastes.138  Some studies have found that 

antibiotics may remain in soil following land application of manure.139  Currently, 

antibiotic resistant infections sicken 2 million persons and kill at least 23,000 

Americans each year.140 

34. Cow Palace’s records show regular purchases and administrations of veterinary 

pharmaceutical products containing antibiotics including penicillins,141 

tetracyclines,142 cephalasporins,143 and fluroquinolones.144  The EPA Study samples 

confirm the presence of some of these antibiotics in manure, application fields, and 

groundwater.145  Not all compounds were selected for testing by EPA, which leaves 

open additional concerns about their presence in the environment and their ability to 

cause antibiotic resistant bacteria.   

35. Hormones (including progesterones, prostaglandin-associated drugs, oxytocin, and 

posilac) have potential deleterious effects on endocrine systems.  Hormones are or 

                                         
138 Burkholder (2007) at 309. 
139 CLF Analysis at 6. 
140 CDC, Antibiotic / Antimicrobial Resistance “Threat Report 2013” at 11 (2013). 
141 See, e.g., individual entries for drugs including penicillin, Polyflex, and Albadry on pages 
ranging between COWPAL010935-011065, COWPAL011495-011644, COWPAL012075-
012215, COWPAL012578-012691, COWPAL013060-013189. 
142 See, e.g., purchases of tetracycline powder and tetracycline SP at COWPAL006652, 
COWPAL066657-61, COWPAL006661-66, COWPAL006616-19, COWPAL006629. 
143 See, e.g., individual entries for first and second generation cephalosporin drug ToDay 
(COWPAL010674-010803, COWPAL011195-011344, COWPAL011793-011933, 
COWPAL012350-012463, COWPAL012800-102929), and third and fourth generation 
cephalosporin drugs Excenel and Spectramast (COWPAL010804-010934, COWPAL011345-
011494, COWPAL011934-012074, COWPAL012464-012577, COWPAL012934-013059).  
144 See, e.g., individual entries for Baytril on pages COWPAL006649-006652, 
COWPAL006663-006664, COWPAL012692-012799, COWPAL006618-19, COWPAL006641, 
COWPAL006667, COWPAL006621, COWPAL006641. 
145 EPA Study Table C12. 
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have been used at the dairy facilities, including Cow Palace,146 to promote optimum 

breeding cycles, manage reproductive issues, and to boost milk production.  Cow 

Palace records show that it regularly purchased Posilac from 2006-2008.147  Posilac is 

a bovine somatotropin, a hormone used to increase milk production also called 

recombinant bovine growth hormone (“rBGH”) or bovine somatotropin (“BST”).  

Posilac increases the levels of insulin-like growth factor 1 (“IGF-1”) in cows, and 

milk from these cows can contain IGF-1.  Scientific studies have associated IGF-1 

with increased risks for cancers, notably breast and prostate cancer.148  Some studies 

indicate rBGH may change milk proteins thereby causing allergies in consumers.149 

36. Endocrine-disrupting compounds are chemicals that exhibit biological hormonal 

activity.  These compounds can mimic natural estrogens, or alter how natural 

hormones and their protein receptors are made.150  The potential for human health 

effects such as breast and prostate cancers, thyroid abnormalities, and reproductive 

effects is a public health concern.  Cow Palace’s records show regular purchases of 

                                         
146 See, e.g., Cow Palace Feed & Veterinary Invoices regarding progesterones 
(COWPAL006616-21, 006652-66), prostaglandin-associated drugs (Tr. Jeff Boivin pp. 111 
(lines 6-20)( Apr. 2, 2014)), oxytocin (COWPAL006654-006665, 006616-006621, 006666), 
Posilac (COWPAL006623, 006631-32); see also Paragraph 43 infra. 
147 See, e.g., COWPAL005161-005213, COWPAL005451-005452; Tr. Jeff Boivin p. 111 (lines 
21-25) - 112 (lines 1-11)).   
148 See Holmes, M. et. al. “Dietary Correlates of Plasma Insulin-like Growth Factor I and Insulin-
like Growth Factor Binding Protein 3 Concentrations” Cancer Epidemiology, Biomarkers, and 
Prevention. Vol. 11 pp. 852-861 (Sept. 2002); Chan, J. et. al. “Plasma Insulin-like Growth 
Factor-I and Prostate Cancer Risk: A Prospective Study,” Science. Vol. 279, No. 5350 pp. 563-
566 (Jan. 23, 1998); Yu, J. et. al. “Insulin-like Growth Factors and Breast Cancer Risk in 
Chinese Women”, Cancer Epidemiology, Biomarkers, and Prevention. Vol. 11 pp. 705-712 
(Aug. 2002). 
149 See European Union, European Commission on Food Safety, Scientific Committee on Animal 
Health and Animal Welfare, “Report on Public Health Aspects of the Use of Bovine 
Somatotropin,” pp. 17 (Mar. 10, 1999). 
150 Burkholder (2007) at 310. 
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veterinary pharmaceutical products containing hormones including oxytocin,151 

prostaglandins,152 and previous purchases of bovine somatotropin.153 

EPA STUDY SAMPLING FOR VETERINARY PHARMACEUTICALS AND 
HORMONES 
 
37. In the EPA Study, two residential wells tested positive for tetracycline (WW-11, 

WW-17), for monensin (WW-10 and WW15), and for virginiamycin (WW-13, WW-

14).154  One residential well tested positive for tylosin (WW-11).155  Again, CARE 

member Mr. Butler lives on the property where residential well WW-11 is located 

and that is the well he draws his drinking water from.  As of approximately 2012 Mr. 

Butler has a reverse osmosis system.156  The EPA Study repeatedly documents the 

presence of veterinary pharmaceuticals in its Cluster sampling, as detailed in Table 

C12 of the EPA Study.157  The veterinary pharmaceuticals tetracycline and monensin 

were detected in all but one of the dairy source samples, which indicate they are used 

by the dairies in the Dairy Cluster.158  Tetracycline, monensin, and tylosin are used by 

Cow Palace.  Monensin is not used in humans.  Additionally, five veterinary 

pharmaceuticals were detected in the water wells (chlortetracycline, monensin, 

tetracycline, tylosin, and virginiamycin).159 

38. The following four drugs used at Cow Palace give especial cause to be concerned; 

only the first one was sampled for in EPA’s study. 

                                         
151 See, e.g., COWPAL006654-006666, COWPAL006616-006619. 
152 See, e.g., Tr. Jeff Boivin pp. 111 (lines 6-20)(Apr. 2, 2014)). 
153 See, e.g., COWPAL006623, 006631-32. 
154 EPA Study, Table C12. 
155 EPA Study, Table C12. 
156 Tr. Steve Butler, p. 24 (lines 2-11) (Apr. 8, 2014). 
157 Attachment F. 
158 EPA Study, ES-6 and Table 21. 
159 See EPA Study, Table C12. 
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a. Virginiamycin is an antibiotic drug of last resort for some serious infections in 

humans.  Virginiamycin use in animal agriculture has been banned in the 

European Union because of links between its use in food-producing animals and 

the emergence of antibiotic resistant pathogens important to human health.  

Virginiamycin was found in at elevated levels Cow Palace lagoons (LG-10, LG-

11, LG-12)160 and thus may be used by Cow Palace and the Defendant Dairies. 

b. Fluroquinolones have been banned for nearly a decade in the United States for use 

in poultry resulting from a risk assessment related to antimicrobial resistance.  

Fluoroquinolones are used by the Cluster Dairies, including Cow Palace.161 

c. Penicillins and related beta lactam antibiotics are medically important antibiotics 

for human health, and their use in animal agriculture is part of a growing problem 

of antibiotic resistance, including methicillin-resistant Staphylococcus aureus 

(“MRSA”).  Penicillin is used by the Cluster Dairies, including Cow Palace, in a 

variety of forms.162 

d. Cephalosporin is a beta lactam antibiotic, and is part of a growing problem of 

antibiotic resistance, including MRSA.  Cephalosporins are used by the Cluster 

Dairies, including Cow Palace.163 

39. Cow Palace records also show regular purchases of medicated feed containing 

antibiotics including monensin,164 and feeds that may contain antibiotic residues.165  

                                         
160 EPA Study Table C12 at 6. 
161 Supra n. 148.  
162 Supra n. 145. 
163 Supra n. 147. 
164 See, e.g., COWPAL004650-005160, COWPAL005267-005342, COWPAL006616-006674, 
COWPAL006633-006634. 
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These veterinary pharmaceuticals contain many drugs that are medically important to 

humans, and which may affect human health.   

40. Cow Palace’s manure sample had the highest antibiotic levels of all the samples of all 

the Cluster samples for two important antibiotics; SO-07 came back at 2,303 units per 

kilogram for chlortetracycline (total) and 2,848 units per kilogram for tetracycline.166  

Cow Palace’s manure and soil samples (SO-07 and SO-08) also showed elevated 

levels of monensin, oxytetracycline, and tylosin.167  Cow Palace’s lagoon samples 

(LG-10, LG-11, LG-12) showed the presence of other veterinary pharmaceuticals.168   

Many of these veterinary pharmaceuticals are used at Cow Palace. 

41. Veterinary pharmaceuticals and hormones used at Cow Palace make their way into 

the environment through manure excretions and manure management, improper 

handling of veterinary supplies, and improper storage or spillage of feed.  

42. The widespread use of veterinary pharmaceuticals and hormones at Cow Palace 

concerns me.  I reviewed the treatment records for 2009 – 2013,169 which detail 

treatment events for the cows on a daily basis, identification numbers of cows, 

treatment events, days in milking, the date of a treatment, and any remarks or 

protocols.  I also reviewed invoices for the 2006-2013 timeframe detailing additional 

drugs administered to Cow Palace cows via animal feed, and other drugs purchased 

by Cow Palace and presumably administered to Cow Palace cows.170  First, the 

                                                                                                                                   
165 See, e.g., COWPAL004369, -004370, -004372, -004423, -004432, -004459, -004507, -
004541, -004565, -004588, -004627, -004646.  
166 EPA Study Table C12 at 8. 
167 Id. 
168 Id. at 6. 
169 COWPAL010673-014464. 
170 COWPAL004291-008205. 
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treatment records indicate the number of cows treated by Cow Palace each year, and 

the number of treatment events: 

Year Number of Cows 
Treated 

Number of Treatment 
Events 

Bates No. 

2009 10,137 22,523 COWPAL011194 
2010 10,720 25,591 COWPAL011792 
2011 13,227 23,826 COWPAL012349 
2012 12,854 19,283 COWPAL012799 
2013 14,162 22,010 COWPAL013312 

 
Based on the sheer number of cows being administered veterinary pharmaceuticals 

and hormones, I am concerned that excretions containing these veterinary 

pharmaceuticals and hormones pose to a threat to human health and the environment. 

43. In addition to the four antibiotics of most concern referenced above (virginiamycin, 

fluroquinolones, penicillin, and cephalosporin), through my review of the records I 

identified 15 additional drug classes of antibiotics and hormones frequently used at 

the Cow Palace Dairy that cause me concern for public health.  As outlined below, 

some appeared in EPA’s sampling, some did not.   

 

 
 

EXAMPLES OF DRUGS PURCHASED / USED AT COW PALACE 
 

 
DRUG SAMPLED 

BY EPA? 
 

Aminoglycosides 
(Adspec, see, e.g, entries on pages COWPAL006622, 006640, 006649-50) 
 

No 

Cephalosporins, 1st & 2nd generation  
(ToDay, see n. 147 supra) 
 

No 

Cephalosporins, 3rd & 4th generation  
(Excenel and Spectramast, see n. 147 supra) 
 

No 

Penicillins  
(Penicillin, Polyflex, Albadray, see n. 145 supra) 

No 
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Fluoroquinolones 
(Baytril, see n. 148 supra) 
 

No 

Lincosamines 
(Pirsue, see, e.g., entries on pages COWPAL010673-010803, 
COWPAL011195-011344, COWPAL011793-011933, COWPAL012350-
012463, COWPAL012800-012929) 
 

EPA tested for one 
subclass, 

lincomycin. 
Lincomycin is not 

used by Cow Palace  
 

Macrolides 
(Tylan, see, e.g., entries on pages COWPAL012216-012349, 
COWPAL013313-013477) 
 

Yes 

Phenicols 
(Nuflor, see, e.g., entries on pages COWPAL011645-011792, 
COWPAL012075-012215, COWPAL012216-012349, COWPAL012578-
012691, COWPAL013313-013477) 
 

No 

Streptogramins (virginiamycin) 
(Records do not indicate purchase or use at Cow Palace) 
 

Yes 

Sulfas antibiotics  
(SMZ/TMP, see, e.g., entries on pages COWPAL006653-006666, 
COWPAL006616-006619, 006641, 006666) 
 

Yes, EPA tested for 
several sulfas 

Chlortetracycline 
(Aureo crumbles, see, e.g., entries on pages COWPAL006616-006674) 
 

Yes 

Oxytetracycline 
(Maxim and tetrasol, see, e.g., entries on pages COWPAL006640-006641, 
006659, COWPAL012075-012215) 

Yes 

Tetracycline 
(Tetracycline power or tetracycline SP, see n. 146 supra) 
 

Yes 

Ionophores 
(Several varieties of feed containing rumensin (monensin), see n. 168 
supra) 
 

Yes 

Sulfa drugs  
(Albon, see, e.g., entries on pages COWPAL01084-010934, 
COWPAL011345-011494, COWPAL006616, COWPAL06619-21) 
 

Yes, EPA tested for 
several sulfas 
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Anti-inflammatories  
(Dexamethasone, see, e.g., entries on pages COWPAL010935-011065, 
COWPAL011495-011644, COWPAL012075-012215, COWPAL012578-
012691, COWPAL013060-013189) 
 

No 

Oxytocin  
(Oxytocin, see n. 150 supra) 
 

No 

Progesterone 
(CIDR, see n. 150 supra) 
 

Yes 

Posilac  
(Posilac, see n. 150 and 151 supra)171   
 

No 

 
44. The use of veterinary pharmaceuticals and hormones at these industrial dairies, 

including at Cow Palace, even though medical studies are sparse on this topic, causes 

me to have additional concerns for public health. 

PATHOGENS AND ZOONOTIC DISEASES 

45. Microbial pathogens are also of concern; some of the commonly-known pathogens 

associated with CAFOs include fecal coliforms (including Escherichia coli  (“E. 

coli”) O157:H7, which is a shiga toxin producing coliform, and other strains), 

camphylobacter, salmonella, cryptosporidium parvum, clostridium, and giardia.  

Pathogens are disease causing bacteria, viruses, parasites, fungi or other 

microorganisms.172  Health risks of the common pathogens listed above include 

gastroenteritis, diarrhea, cramps, nausea, vomiting, jaundice, headaches, and fatigue.  

Some infections are very mild, but others can be very serious or even life-threatening.  

Additionally, around 5-10% of patients with shiga toxin-producing infections develop 

a potent life-threatening complication of hemolytic uremic syndrome, requiring 
                                         
171 Cow Palace’s General Manager testified that Cow Palace no longer uses growth hormones as 
of approximately 2008.  See Tr. Jeff Boivin pp. 111-112 (Apr. 2, 2014). 
172 Pew Commission Report at 23. 
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hospitalization and carrying a risk of kidney failure.173  Many of these pathogens exist 

at CAFOs like the Defendant’s facility.  The EPA has set MCLs for fecal coliform 

and E. Coli, total coliforms, cryptosporidium, giardia, and enteric viruses at zero.  

Exposure to pathogens from airborne and waterborne exposure creates additional 

public health concerns through inhalation or ingestion of bacteria sufficient to cause 

respiratory or gastrointestinal disease, especially among susceptible populations such 

as infants, the elderly, and those with compromised immune systems.   Studies have 

documented the ability of filth flies (Musca domestica) to carry antibiotic resistant 

bacteria up to two miles from manure piles or open cesspits.174  Anyone living within 

this range of an open cesspit or a manure pile would be at risk for having pathogens 

deposited on food items served outdoors at picnics.  Given the frequency of land 

application of manure to crops at Cow Palace, I am concerned about the transport of 

pathogens in animal waste into the environment, and their possible effects on human 

health. 

46. Zoonotic disesases are also of concern.  Zoonotic diseases transfer from animals to 

humans.  CAFOs contribute to increasing the risk of transfer of pathogens from 

animals to humans.  This contribution is based on (1) prolonged worker contact with 

large numbers of animals, and with sick or dying animals,  (2) increased pathogen 

transmission in a herd or flock because of the hundreds or thousands of animals and 

the confined living conditions, (3) increased opportunities for the generation of 

                                         
173 CDC, “General Information Escherichia coli (E. Coli)” (Aug. 3, 2012). 
http://www.cdc.gov/ecoli/general/index.html#what_shiga 
174 Graham, J. et al. “Antibiotic resistant enterococci and staphylococci isolated from flies 
collected near confined poultry feeding operations.”  Sci. Total Environ. (2009). 
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antibiotic-resistant bacteria or new strains of pathogens.175  The stress of confinement 

may also increase the likelihood of infection and illness in animal populations.176  

Stress also leads to greater shedding of bacteria and other microorganisms in the 

manure.  Given the number of animals at Cow Palace, I am concerned about the risk 

of zoonotic diseases. 

TREATMENT OF NITRATE-CONTAMINATED WATER 

47. The MCL for nitrate and nitrite proscribes treatment methods using the “best 

available technology,” or BAT.  The BATs for treating nitrate are ion exchange, 

reverse osmosis, and electrodialysis.177  For nitrite, the BATs are ion exchange and 

reverse osmosis only.178  

48. People with high nitrate drinking water have limited options to ensure safe water.  

They can purchase bottled water, or undertake treatment of their contaminated 

drinking water.  From a public health standpoint, bottled water and BAT treatment 

methods are only temporary and partially effective solutions to address the underlying 

contamination problem and transfer responsibility for clean and safe drinking water 

on to the consumer.   

49. Reverse osmosis systems are water purification systems, generally installed at the 

point-of-use such as the kitchen sink.  Water is pushed through a membrane and the 

filter system, reducing or removing certain impurities.  Nitrate, nitrite, and total 

nitrogen may be reduced or removed through reverse osmosis systems.  R.O. systems 

do not eliminate coliform bacteria; installing a separate ultraviolet light may be one 

                                         
175 Pew Commission Report at 13; CLF Analysis at 6. 
176 Pew Commission Report at 13. 
177 40 C.F.R. § 141.62(c). 
178 Id. 
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way to inactivate coliform bacteria.  Reverse osmosis system products are typically 

certified through the National Sanitation Foundation and the Water Quality 

Association. 

50. Reverse osmosis systems vary in filter and membrane quality.  Better membrane 

quality, and thus better quality water, comes at a price.  The Yakima County’s Nitrate 

Treatment Pilot Program estimates that R.O. systems cost “around $800 per unit” to 

install and that maintenance of the system including periodic replacement filters is 

$20 per month.179  

51. It is important to maintain R.O. systems to protect the public from nitrates.  R.O. 

systems installed at the point-of-use in home kitchens will protect residents of the 

home only if they use the water from the R.O. as their sole drinking source and 

refrain from consuming tap water in the bathroom or ingesting water while showering 

or bathing. The decrease in function of R.O. systems comes from clogging of the 

membrane filter across which contaminated water is forced, ultimately slowing the 

flow of water from the apparatus. There are no safeguards to prevent the impatient 

user from bypassing the system or drawing water from other sources in the household 

not connected to the R.O. system.  I regard this as a major vulnerability in the risk 

reduction strategy of relying on point-of-use R.O. systems. 

52. Installation of R.O. systems through local programs has met limited success.   

a. The Yakima County program website, for example, says “If there is extra 

funding, this will be made available to others.  Unfortunately, only limited 

funding is available. If you have an immediate concern about your private well, 

                                         
179 See Yakima Co. Public Services Webpage “Yakima County’s Nitrate Treatment Pilot 
Program” available at http://www.yakimacounty.us/nitrateprogram/english/FAQ_RO_2.htm. 
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you may want to consider purchasing bottled water for drinking and cooking.”180  

It appears that the Yakima County program terminated in 2011.181   

b. Under the AOC, for each residence where testing shows that the drinking water 

supply exceeds the nitrate MCL of 10 mg/L in the boundary of the Dairy 

Facilities or within one mile downgradient of the boundary, Respondents “shall 

offer to provide reverse osmosis… treatment systems, or other alternative water if 

mutually approved by EPA and Respondents…”.182  Within 30 days of submitting 

validated laboratory analytical data to EPA, if an occupant of a residence accepts 

alternative water, Respondents “shall supply that residence with a RO treatment 

system or some other form of alternative water approved by the EPA.”183  Under 

the AOC, this offer of testing remains open for the duration of the agreement.  

The AOC residential drinking water sampling and R.O. system program only 

resulted in installation of R.O. systems in 34 of the 66 residences with drinking 

water in excess of the MCL.184  Residents have asked for household-wide 

systems,185 but the AOC only provides for point-of-use systems. 

53. There are also other inconveniences of using reverse osmosis systems, which may 

dissuade their use and thus affect public health.  For example, they function at 

notoriously slow flow rates, so basic cooking activities such as filling a teakettle or 

large pot take significant amounts of time.  This is true of “on demand” systems and 

                                         
180 See Yakima Co. Public Services Webpage “Yakima County’s Nitrate Treatment Pilot 
Program” available at http://www.yakimacounty.us/nitrateprogram/english/FAQ_RO_2.htm. 
181 Yakima County’s Nitrate Treatment Pilot Program issued its Final Report on June 30, 2011.  
See http://www.yakimacounty.us/nitrateprogram/english/default.htm. 
182 AOC, App. B Statement of Work, Para. III.D.1. 
183 AOC, App. B Statement of Work, Para. III.D.5. 
184 Table 8 (DAIRIES008161-008164); DAIRIES002856. 
185 See, e.g., DAIRIES002663. 
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2-4 gallon tank systems, like what is being installed pursuant to the AOC.  They are 

also easily clogged, decreasing flow rates even further, shortening the lifespan of 

filters and the system, increasing costs of maintaining the reverse osmosis system, 

and making regular maintenance all the more important.186  While for individuals or 

small families simple solutions may exist (such as carafe filters), these are unlikely to 

suit the water intake needs (drinking and cooking) of a family.  Lastly, reverse 

osmosis systems filter out a large amount of wastewater; some estimates state that 2-5 

gallons of waste water are produced for every gallon of water filtered.187  All of these 

effects contribute to the increased cost of reverse osmosis systems.188 

54. Another problem is that while reverse osmosis systems treat the water to be 

consumed at the point-of-use, they do not treat water that is used domestically for a 

variety of other purposes, such as showering, brushing teeth, or providing water for 

domestic and farm animals, which present threats to their health as well.    

55. Combined these problems increase the likelihood that even if people have R.O. 

systems, that they may not continue to maintain them, or use them.  Thus the idea that 

R.O. systems alone are adequate to protect the public from nitrate contamination in 

their drinking water is faulty. 

                                         
186 The system used by the Yakima County, for example, says in the second paragraph of the 
owners guide that “[t]he important thing to remember is to change out your filters on a regular 
basis.  The quality of your water is only as good as the quality of your filters…”.  Culligan Aqua-
Cleer Manual at 4. 
187 See Water Filter Buying Guide, Consumer Reports (May 2013) available at 
http://www.consumerreports.org/cro/water-filters/buying-guide.htm?pn=0; CAI Technologies, 
Inc. “Selecting A Reverse Osmosis Drinking Water System” (2013) available at 
http://www.caitechnologies.com/water-softeners/selecting-a-reverse-osmosis-drinking-water-
system.htm 
188 See, e.g., R. Rautenbach et al. “Nitrate Reduction of well water by reverse osmosis and 
electrodialysis – studies on plant performance and costs.”  Proceedings of the Third World 
Congress on Desalination and Water Reuse.  Vol. 65 (Nov. 1987) pp. 241-258 (abstract). 
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RECOMMENDATION BASED ON CONCLUSIONS 

56. My recommendation is that exposure to drinking water contaminated with nitrates, 

pathogens, and veterinary pharmaceuticals be avoided and that alternative water 

supplies be made available to the exposed population immediately.   

 

                                                                        

        _________________________ 
        Robert S. Lawrence, M.D. 
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 1991-1996 Lecturer in Medicine, Harvard Medical School (HMS) 
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2014 Invited consultant, UN Special Rapporteur on the Right to Health, 
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2013  Invited speaker, IRAS 57th annual meeting, Silver Point NY  
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2008 Keynote speaker, European Commission/WHO Euro Conference on 
Environment and Health, Brussels, Belgium 

2007 Dennis Keeney Distinguished Lecture, Aldo Leopold Center, Iowa State 
University, Ames IA 

 2006   Invited speaker, Beijing Forum 2006 
2006 Keynote speaker, Annual Meeting of the Japan Society for Medical 

Education, Nara 
2004 Distinguished Leaders in Medicine Visiting Professor, Dalhousie 

University, Halifax, Nova Scotia 
2002  Centennial Keynote Speaker, St. Luke’s International Hospital, Tokyo 
2001 Distinguished Lecturer, Kansas Health Institute 
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 1997  John Atkinson Ferrell Lecture, University of North Carolina, Chapel Hill 
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1996 Alan Seelig Memorial Lecture, Sophie Davis School of Biomedical 
Education, City University of New York Medical School 

 1996  Visiting Professor, Nippon Medical School, Tokyo, Japan 
1995 Fred Soper Lecture, Johns Hopkins University School of Hygiene and 

Public Health 
 1994  AΩA Visiting Professor, SUNY Stony Brook 
 1994  George C. Gay Lecture in Medical Ethics, Harvard Medical School 

1992 Jonathan King Lecture, Stanford University School of Medicine 
1992-1996 Advisory Committee on Voluntary Foreign Assistance, USAID 

 1991-1995 Director, Health Sciences Division, Rockefeller Foundation 
1991 Member, Board of Visitors, Department of Preventive Care, Group Health 

Cooperative of Puget Sound 
1991 Consultant in Health Promotion/Disease Prevention, Park Nicollet 

Medical Foundation, Minnesota 
1990 Visiting Professor, Department of Medicine, Wayne State University 

School of Medicine 
1990 Visiting Professor, School of Medicine, University of Buenos Aires, 

Argentina 
 1990  Visiting Professor, McGaw Medical Center of Northwestern University 

1989 Phineas J. Sparer Distinguished Visiting Professor, College of Medicine, 
University of Tennessee Center for the Health Sciences 

 1989  Consultant, Life Planning Center, Tokyo 
 1988  Visiting Professor, Department of Medicine, University of Virginia 

1988 Visiting Professor, Department of Family Medicine, University of 
Connecticut 

1988 Visiting Professor, Department of Family Medicine, Medical College of 
New Jersey 

1987 Visiting Professor, Department of Family Medicine, Providence Hospital, 
University of Washington 
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1987 Visiting Professor, Department of Family Medicine, University of 
Missouri 

 1986-1987 Consultant, Primary Care Initiative Project, Brown University 
 1985-1988 Consultant, Home Medical Service, Boston University Medical Center 
 1985  Visiting Professor of Medicine, Medical College of Ohio 
 1985  Visiting Professor of Community Medicine, Mt. Sinai School of Medicine 

1985 Visiting Professor of Medicine, University of Texas Medical Branch at 
Galveston 

1984-1987 Coordinator, Harvard-King Faisal University Project 
1984 Visiting Professor of Medicine, Mayo Clinic 
1983-1984 Faculty Liaison, Harvard-King Faisal University Project 
1982 Consultant, Ministry of Health, Doha, Qatar 
1982 Consultant, King Faisal University, Dammam, Saudi Arabia 
1981 Consultant, Life Planning Center, Tokyo, Japan 
1980-1986 Consultant, Primary Care Residency, Rhode Island Hospital and Brown 

University Program in Medicine 
1980 Visiting Professor of Medicine, University of Pennsylvania 
1980 Visiting Professor of Medicine, Kawasaki Medical College, Japan 
1980 Visiting Professor of Medicine, University of North Carolina 
1979 Visiting Professor of Medicine and Family Medicine, Case Western 

Reserve University School of Medicine 
1979 Visiting Professor of Family Medicine, Medical University of South 

Carolina 
1978 Consultant, World Health Organization, Conference on Strengthening of 

Primary Health Services, Florence, Italy 
1976-1991 Director, Division of Primary Care, HMS 
1974-1976 Director, Harvard Primary Care Program, HMS 
1973 Consultant, Agency for International Development, U.S. Mission to El 

Salvador 
1972-1974 Chief, Division of General Medicine, Department of Medicine, UNC 
1970-1974 Chief, Division of Community Medicine, Department of Family Medicine, 

UNC 
1970-1972 Director of Professional Services, Community Health Services Project, 

UNC 
1967-1969 Medical Epidemiologist, Central America Malaria Research Station, 

Malaria Program, National Communicable Diseases Center, San Salvador, 
El Salvador 

1966-1969 Senior Assistant Surgeon, U.S. Public Health Services, EIS Officer, 
Epidemic Intelligence Service, Parasitic Diseases Section, Centers for 
Disease Control, Atlanta, GA 

 
Major Committee Assignments: 
 
National and Regional: 
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2014 Review Coordinator for Committee on the Recommended Social and 
Behavioral Domains and Measures for Electronic Health Records, Board 
on Population Health and Public Health Practice, IOM, NAS  

2013-14 Planning Committee for IOM Interest Group 14: Environmental and 
Occupational Health and Toxicology, IOM, NAS 

2013 Review Coordinator for Committee on Child Abuse Prevention, IOM, 
NAS 

2013 Human Rights and Medical Ethics: An IOM Planning Meeting, Board on 
Health Sciences Policy, IOM, NAS 

 2013-  Director Emeritus, Physicians for Human Rights  
2012 Planning Committee on Exploring the True Cost of Food: A Workshop, 

Food and Nutrition Board, IOM, NAS 
2012 Review Coordinator for Committee on Scientific Standards for Studies on 

Modified Risk Tobacco Products, IOM, NAS 
2011-2012 Committee on Valuing Community-Based, Non-clinical Prevention 

Policies and Wellness Strategies, IOM, NAS (Chairman) 
2010-2013 Advisory Board, The Glynwood Institute for Sustainable Food & Farming 
2009 Review Coordinator for Committee on Smoking Cessation in Military and 

Veteran Populations, IOM, NAS 
2008-2011 Committee on the Development of a Model for Ranking FDA Product 

Categories on the Basis of Health Risks, NRC, NAS (Chairman) 
2008- Technical Advisory Committee, Law and Health Initiative, Open Society 

Foundation 
2008 Review Coordinator for Committee on Gulf War and Health: Brain Injury 

in Veterans and Long-term Health Outcomes, IOM, NAS 
2007-2013 Chair, Board of Directors, Physicians for Human Rights 
2006-2007 Review Coordinator for Committee on Tobacco Use, IOM, NAS 
2006-2008 Committee on Adolescent Health Care Services and Models of Care for 

Treatment, Prevention, and Healthy Development, IOM, NAS (Chairman; 
report received 2010 Hilary E.C. Millar Award for Innovative Approaches 
to Adolescent Health Care from the Society for Adolescent Medicine) 

2004-  Global Health Advisory Committee, Open Society Foundation 
2004-2006 Committee to Evaluate Measures of Health Effects, IOM, NAS 

(Chairman) 
2002-2010 Advisory Board, Soros Advocacy Fellowship, Center on Medicine as a 

Profession, Columbia University 
2001-  Board of Directors, Albert Schweitzer Fellowship Program 
2001-2003 Committee on Dioxins and Dioxin-like Compounds in the Food Supply, 

IOM/NRC/NAS (Chairman) 
2001-2004 Review Coordinator for Committee on Vaccine Safety, IOM, NAS 
2001 Review Coordinator for Tuberculosis in the Workplace, IOM, NAS 
1999-2005 National Advisory Committee, WK Kellogg Foundation Fellowship in 

Health Policy  
1999-2000 Committee on Extending Medicare Coverage for Preventive and Other 

Services, IOM, NAS (Chairman) 
1999 Review Coordinator for Pathological Gambling, IOM, NAS 
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1997-2003 Advisory Board, Medicine as a Profession Program, Open Society 
Institute 

1997-1998 Committee on Exposure of American People to I-131 from Nevada 
Atomic Tests: Implications for Public Health, National Research Council, 
NAS  

1997-1998 Committee on Screening for Thyroid Cancer, IOM, NAS (Chairman) 
1997-2009 Advisory Board, Mid-Atlantic Health Leadership Institute 
1997-2003  Board of Directors, Physicians for Human Rights (President, 1998-2002) 
1996-1997 Committee on Health Care Services in the U.S. Associated Pacific Basin, 

IOM, NAS (Chairman) 
1996-2011 Consultant, Task Force on Community Health Services, Center for 

Disease Control and Prevention (CDC) 
1996-1998 Committee on Scientific Freedom and Responsibility, American 

Association for the Advancement of Science (AAAS) 
1995-2008 Health Advisory Committee, Alberta Heritage Foundation for Medical 

Research 
1995-1998 Committee to Study Priorities for Vaccine Development, IOM, NAS 

(Chairman) 
1995-1999 Advisory Committee, Center for the Advancement of Health, Washington, 

D.C. 
1994-1997 Advisory Committee on Voluntary Foreign Aid, USAID 
1993-1998 Medical Effectiveness Research Center for Diverse Populations, USCF, 

National Advisory Board 
1993-1995 Member, Human Rights of Scientists Committee, New York Academy of 

Science 
1992-1998 Board of Trustees, Teachers College, Columbia University 
1992-1998 Advisory Committee, Human Rights Watch/Americas 
1990-1995 Member, U.S. Preventive Services Task Force, Department of Health and 

Human Services 
1990-1991 Health Promotion Advisory Board, Kansas Health Foundation 
1988-1993 Core Group, MacArthur Foundation Network on Health and Behavior 
1987-1994 Committee on Health and Human Rights, IOM, NAS (Chairman, 1990-

1994) 
1986-1991 Dana Awards Nomination Committee, IOM, NAS (Chairman 1987-1991) 
1986-1996 Committee on Human Rights, NAS 
1985-1991 Founding member, Board of Directors, Physicians for Human Rights 

(PHR was co-recipient of 1997 Nobel Peace Prize) 
1985-1988 Steering Committee, Centers for Disease Control-Association for Teachers 

of Preventive Medicine Cooperative Agreement 
1984-1991 Board of Overseers, Harvard Community Health Plan 
1984-1989 U.S. Preventive Services Task Force, Department of Health and Human 

Services (Chairman) 
1983-1988 Oversight Committee, Takemi Program in International Health, Harvard 

School of Public Health 
1983-1987 Board of Trustees, Harvard Community Health Plan Foundation 
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1983-1985 Residency Advisory Committee, Collaborative Project for Curriculum 
Development in Preventive Medicine, Association of Teachers of 
Preventive Medicine 

1982 Subcommittee to Evaluate NASA Medical Surveillance Data Sheets, 
Committee on Toxicology, National Research Council, NAS 

1981-1989 Mental Health Policy Working Group, Division of Health Policy, 
Research and Education, Harvard University 

1981-1986 Board of Health Promotion and Disease Prevention, IOM, NAS 
(Chairman 1982-1986) 

1981-1985 Board of Trustees, Boston Medical Library 
1980-1981 Advisory Committee on Health Promotion and Disease Prevention, IOM, 

NAS 
1979-1980 Committee on Patient Package Inserts, IOM, NAS 

 
Hospital: 
 

1990-1991 Chairman, Steering Committee, Health of the City Project of the 
Pew/Rockefeller Health of the Public Program 

 1987-1991 Credentials Committee, Cambridge Hospital (CH) 
 1982-1983 Search Committee, Hospital Director, CH 
 1981-1984 Quality Assurance Board, CH 
 1981-1982 President of the Medical Staff, CH 
 1981-1982 Search Committee, Chief of Psychiatry, CH 
 1981  Search Committee, Director of Nursing, CH 
 1980-1991 Labor-Management Committee, CH 
 1980-1983 Joint Conference Committee, CH 
 1975-1977 Executive Committee, CH 

1980-1991 Executive Committee, CH 
 
Memberships, Offices and Committee Assignments in Professional Societies: 
 
 1987-  Fellow, American College of Preventive Medicine 

1986-1991 Human Rights and Medical Practice Subcommittee, Health and Public   
Policy Committee, American College of Physicians 

1986-1988 Health and Public Policy Committee (Chairman), Massachusetts Chapter 
of American College of Physicians 

 1985-  American Public Health Association 
 1984-1988 Council, Association of Teachers of Preventive Medicine 
 1978-1990 American Federation of Clinical Research 
 1978-  Association of Teachers of Preventive Medicine 
 1970-  American College of Physicians (Fellow 1978; Master 1998) 

1991-1995 American Society of Tropical Medicine and Hygiene 
1967-1971 American Society of Tropical Medicine and Hygiene 

 1963-  Boylston Medical Society 
 
Editorial Boards: 
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 1990-1992 Editor, American Journal of Preventive Medicine 
 1987-1992 American Journal of Preventive Medicine 
 1984-1987 Journal of General Internal Medicine 
 1983-1991 Alumni Bulletin, Harvard Medical School 
 1980-1991 Massachusetts Journal of Community Health 
 
 
Publications 
 
Peer-Reviewed Original Reports: 
 

Park S, Lawrence R, Gittelsohn J. Environmental influences on youth eating habits: 
Insights from parents and teachers in South Korea. Ecology of Food and Nutrition 
(in print)  

 
Pronk NP, Hernandez LM, Lawrence RS. An integrated framework for assessing the 

value of community-based prevention: A report of the Institute of Medicine. Prev 
Chronic Dis 2013;10:120323. 

 
Love DC, Breaud A, Burns S, Margulies J, Romano M, Lawrence RS. Is the three-foot 

bicycle passing law working in Baltimore, Maryland? Accident Analysis and 
Prevention 2012; 48:451-456. 

 
Rakhi S, Andrews A, Lawrence R, Ghannam J. Refugees right to employment and 

evolving responsibilities of host countries: the urgency of Iraqi refugees to realize 
economic, social, and cultural rights. J Immigrant & Refugee Studies 2012; 
10(4):431-437. 

 
Neff RA, Parker CL, Kirschenmann FL, Tinch J, Lawrence RS. Peak oil, food systems, 

and public health. AJPH 2011; 101(9):1587-1597. 
 

Wang Y, Beydoun MA, Caballero B, Gary TL, Lawrence RS. Trends and correlates in 
meat consumption patterns in the US adult population. Public Health Nutr. 2010 
Sep;13(9):1333-45. 

 
Neff RA, Palmer AM, McKenzie SE, Lawrence RS. Food Systems and Public Health 

Disparities. J of Hunger & Env Nutrition 2009; 4(3):282-314. 
 

Canela Soler J, Pallarés Fusté MR, Abós Herràndiz R, Nebot Adell C, Lawrence RS. A 
mortality study of the last outbreak of yellow fever in Barcelona City (Spain) in 
1870. Gac Sanit 2009; 23(4):295-299. 

 
Lawrence RS, Saundry PD. Climate change, health sciences, and education. AJPM 2008; 

35(5):426-8. 
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Lawrence RS, Chan I, Goodman E. Poverty, Food Security, and the Right to Health. 
Georgetown J on Poverty Law & Policy 2008; 25(3):583-604. 

 
Sapkota A, Sapkota AR, Kucharski M, Burke J, McKenzie S, Walker P, Lawrence RS. 

Aquaculture practices and potential human health risks: Current knowledge and 
future priorities. Environ Int 2008; doi:10.1016/j.envint.2008.04.009.  

 
Beydoun MA, Gary TL, Caballero BH, Lawrence RS, Cheskin LJ, Wang Y. Ethnic 

differences in dairy and related nutrient consumption among US adults and their 
association with obesity, central obesity, and the metabolic syndrome. Am J Clin 
Nutr 2008; 87:1914-25. 

 
Yaktine A, Harrison GG, Lawrence RS. Reducing Exposure to Dioxins and Related 

Compounds through Foods in the Next Generation. Nutrition Reviews 2006; 
64:403-409. 

 
König A, Bouzan C, Cohen J, Connor W, Kris-Etherton P, Gray G, Lawrence RS, Savitz 

DA, Teutsch S.  A Quantitative Analysis of Fish Consumption and Coronary 
Heart Disease. Am J Prev Med 2005; 29(4):335-46. 

  
Bouzan C, Cohen J, Connor W, Kris-Etherton P, Gray G, König A, Lawrence RS, Savitz 

DA, Teutsch S.  A Quantitative Analysis of Fish consumption and Stroke Risk. 
Am J Prev Med 2005; 29(4):347-52. 

 
Cohen J, Bellinger DC, Connor WE, Kris-Etherton PM, Lawrence RS, Savitz DA, 

Shaywitz BA, Teutsch SM, Gray GM.  A Quantitative Risk-Benefit Analysis of 
Changes in Population Fish Consumption. Am J Prev Med 2005; 29(4):325-34. 

 
Walker P, Rhubart-Berg P, McKenzie S, Kelling K, Lawrence RS. Public Health 

Implications of Meat Production and Consumption. J Public Health Nutrition 
2005; 8(4):348-356. 

 
O’Toole TP, Arbelaez JJ, Lawrence RS, et al. Medical debt and aggressive debt 

restitution practices: predatory billing among the urban poor. JGIM 2004; 19:772-
778. 

 
Boulware LE, Daumit GL, Frick KD, Minkovitz CS, Lawrence RS, Powe NR.  Quality of 

clinical reports on behavioral interventions for hypertension. Prev Med. 2002; 
34(4):463-75. 

 
Horrigan L, Lawrence RS, Walker P. How Sustainable Agriculture Can Address the 

Environmental and Human Health Harms of Industrial Agriculture. 
Environmental Reports 2002; 110:445-456 
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Boulware LE, Daumit GL, Frick KD, Minkovitz CS, Lawrence RS, Powe,NR. An 
Evidence-Based Review of Patient-Centered Behavioral Interventions for 
Hypertension. Am J Prev Med 2001; 21(3):221-232. 

 
Daumit GL, Boulware LE, Powe, NR, Frick KD, Minkovitz CS, Anderson L, Janes, G, 

Lawrence, RS.  A Computerized Tool for Evaluating the Effectiveness of 
Preventive Interventions. Public Health Reports, 2001 Supplement 1, Volume 
116, 244-253. 

 
Feightner JW, Lawrence RS. Evidence-based prevention and international collaboration. 

Am J Prev Med 2001; 20(3 Suppl):5-6. 
 
Zaza S, Lawrence RS, Mahan CS, et al. Scope and Organization of the Guide to 

Community Preventive Services. Am J Prev Med 2000; 18 (1S):27-32. 
 
Truman BI, Smith-Akin CK, …Lawrence RS, et al. Developing the Guide to Community 

Preventive Services – Overview and Rationale. Am J Prev Med 2000; 18 (1S):18-
26. 

 
Woolf SH, Lawrence RS. Preserving scientific debate and patient choice: lessons from 

the Consensus Panel on Mammography Screening, National Institutes of Health. 
JAMA 1998; 278(23):2105-8. 

 
McCally M, Haines A, Fein O, Addington W, Lawrence RS, Cassel C. Poverty and Ill 

Health: Physicians Can, and Should, Make a Difference. Ann Intern Med. 1998; 
129:726-733. 

 
Hannibal K, Lawrence RS.  The health professional as human rights promoter: ten years 

of Physicians for Human Rights (USA).  Health and Human Rights 1996; 2 (1): 
111-127. 

 
Lawrence RS, Woolf SH: Screening for prostate cancer: Commentary on the 

recommendations of the Canadian Task Force on the Periodic Health 
Examination.  Am J Prev Med 1994; 10 (4): 187-193. 

 
Lawrence RS: The physician’s perception of health care.  J Royal Soc Med 1994; 87 (S): 

11-14. 
 
Branch W, Pels RJ, Lawrence RS, Arky R: Becoming a doctor: Critical-incident reports 

from third year medical students.  NEJM 1993; 329: 1130-32. 
 
Sox HC, Berwick DM, Berg AO, Frame PS, Fryback DG, Grimes DA, Lawrence RS, 

Wallace RB. Home uterine activity monitoring for preterm labor; review article. 
JAMA 1993; 270(3):371-376. 

 
Halstead SB, Lawrence RS. Reference health centres. Lancet 1993; 342(8867):372-3. 
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Nightingale EO, Hannibal MA, Geiger HJ, Hartmann L, Lawrence RS, Spurlock J. 

Apartheid medicine: health and human rights in South Africa JAMA 1990; 264: 
2097-2102. 

 
Lawrence RS. Diffusion of Task Force recommendation into practice.  J Gen Int Med 

1990; 5 (5): S99-103. 
 
Lawrence RS. Medical education in ambulatory settings. Arch Intern Med. 1990; 

150(10):2008-9. 
 
Woolf SH, Kamerow DB, Lawrence RS, Medalie JH, Estes EH. The periodic health 

examination of older adults: the recommendations of the U.S. Preventive Services 
Task Force, Part 1. Counseling, immunizations, and chemoprophylaxis.  J Am 
Geriatric Soc 1990; 38: 817-23 

 
Woolf SH, Kamerow DB, Lawrence RS, Medalie JH, Estes EH: The periodic health 

examination of older adults: the recommendations of the U.S. Preventive Services 
Task Force, Part II.  Screening tests. J Am Geriatric Soc 1990;38: 933-42. 

 
Bennett SE, Lawrence RS, Angiolillo DF, et al: Effectiveness of methods used to teach 

breast self-examination.  Am J. Prev Med 1990; 6 (4): 208-17. 
 
 
Lawrence RS, Mickalide AD, Kamerow DB, Woolf SH. Report of the US Preventive 

Services Task Force. JAMA 1990; 263(3):436-7. 
 
Lawrence RS: The Role of Physicians in Promoting Health.  Health Affairs 1990; 9 (2): 

122-32. 
 
Wallace RB, Wiese WH, Lawrence RS, et al: Inventory of knowledge and skills relating 

to disease prevention and health promotion.  Am J Prev Med 1990; 6 (1): 51-6. 
 
Himmelstein DU, Woolhandler S, ...Lawrence RS, et al:  A national health program for 

the United States: a physician’s proposal.  N Engl J Med 1989; 320: 120-8. 
 
Pels RJ, Bor DH, Lawrence RS: Decision making for introducing clinical preventive 

services.  Annual Rev Public Health, 1989; 10:363-83. 
 
Taylor WC, Pels RJ, Lawrence RS:  A problem-based curriculum in health promotion 

and disease prevention: perspective on the first year.  Academic Medicine1989; 
64 (11); 673-77. 

 
Woolhandler S, Pels RJ, Bor DH, Himmelstein DU, Lawrence RS:  Dipstick urinalysis 

screening of asymptomatic adults for urinary tract disorders.  I. Hematuria and 
proteinuria.  JAMA 1989; 262: 1214-19. 
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Pels RJ, Bor DH, Woolhandler S, Himmelstein DU, Lawrence RS: Dipstick urinalysis 

screening of asymptomatic adults for urinary tract disorders.  II.  Bacteriuria.  
JAMA 1989; 262: 1221-24. 

 
Pels RJ, Bor DH, Lawrence RS. Decision making for introducing clinical preventive 

services. Annu Rev Public Health 1989; 10:363-83. 
 
Lawrence RS: The goals for medical education in the ambulatory setting.  J Gen Int Med 

1988; 3: 515-25. 
 
Slack WV, Leviton A, Bennett S, Fleischmann KA, Lawrence RS: Relation between age, 

education and time to respond to questions in a computer based medical 
interview.  Computer and Biomedical Research 1988; 21: 78-84. 

 
Lawrence RS. Summary of workshop sessions of the International Symposium on 

Preventive Services in Primary Care: Issues and Strategies. Am J Prev Med 
1988;4(4 Suppl):188-9. 

 
Lawrence RS, Mickalide AD. Preventive services in clinical practice: designing the 

periodic health examination. JAMA 1987; 257(16):2205-7. 
 
Lawrence RS: Hygeia or Panacea—which is the better buy?  The Internist 1986; October: 

9-10. 
 
Lawrence RS: The US Preventive Services Task Force.  Perspectives on Prevention 

1986; 1:8-10. 
 
Bennett SB, Goodson J, Lawrence RS, et al:  Comparing ambulatory care practices of 

primary care and traditional medicine residents.  Med Care 1986: 23: 816-822. 
 
Goodson J, Bennett S, Lawrence RS, et al: Multi-center evaluation of primary care 

internal medicine residency training: are practical goals met?  Med Care 1984:22: 
770-775. 

 
Bennett SB, Lawrence RS, Fleischmann KH, Gifford CS, Slack WB: Profile of women 

practicing breast self-examination.  JAMA  1983: 249: 488-491. 
 
Wyshak G, Lawrence RS: Health-promoting behavior among lawyers and judges.  J 

Comm Hlth 1983; 8:174-181. 
 
Lawrence RS: Some humanistic dimensions of primary care.  Family Medicine 1982: 

14(4): 9-12. 
 
Aronson M, Lawrence RS, Taylor W, Delbanco T: Peer review in a primary care 

education program.  J Med Educ 1982: 57: 481-3. 
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Stern RS, Calkins D, Delbanco TL, Lawrence RS: Rural experience in primary care 

training for advanced house officers: a pilot program.  J Amb Care Mgmt. 1980; 
3:89-95. 

 
Barsky AJ, Kazis LE, Freidin RB, Goroll AH, Hatem CJ, Lawrence RS, Nason FE:  

Evaluating the interview in primary care medicine.  Soc Sci Med 1980; 14A:653-
658. 

 
Wyshak G, Lamb GA, Lawrence RS, Curran WJ: A profile of the health promoting 

behaviors of physicians and lawyers.  N Engl J Med 1980; 303: 104-107. 
 
Steinberg EP, Lawrence RS: Where have all the doctors gone?  Physician choices 

between specialty and primary care practice.  Ann Intern Med 1980; 93:619-623. 
 
Lawrence RS. The role of physician education in cost containment. J Med Educ 1979; 

54(11):841-7. 
 
Lawrence RS: Harvard primary care program.  In: Proceedings of first conference on 

primary care delivery, education and research in teaching hospitals, September 
28-30, 1977.  Aspens Systems Corporation.  J Amb Care Mgmt 1979; 2:55-95. 

 
Lawrence RS: Funding post-graduate health professional training.  In:  Conference on the 

status of advanced dental training programs: papers and proceedings of the 
conference.  J Hosp Prac. 1979; X111:s43-s55. 

 
Lawrence RS: Physician education for cost entertainment.  J Med Educ. 1979; 57:841-

847. 
 
Lawrence RS, DeFriese GH, Putnam SM, Picard CG, Cyr AG, Whiteside SW: Physician 

receptivity to nurse practitioners: a study of correlates of the delegation of clinical 
responsibility.  Med Care 1977; 15:289-319. 

 
Stern RS, Jenning M, Delbanco TL, Dorsey JL, Stoeckle JD, Lawrence RS: Graduate 

education in primary care: an economic analysis.  N Engl J Med 1977; 297:638-
643. 

 
Putnam SM, Wyse DH, Lawrence RS: A model for teaching primary care in a rural 

health center.  J Med Educ 1975; 50:285-287. 
 
Moore GT, Kaiser RL, Lawrence RS, Putnam SM, Kagan IG:  Intradermal and serologic 

reactions to antigens from Schistosoma mansoni in schistosome dermatitis.  Am J 
Trop Med Hyg 1968; 17: 86-91. 

 
Chapters: 
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Lawrence RS. Promoting Social Justice through Education in Public Health. In: Levy B 
and Sidel V, eds: Social Injustice and Public Health, 2nd edition. New York: 
Oxford University Press 2013. 

 
 Lawrence RS, Levy BS. Creating a Vision and Inspiring Others. In: Levy BS and Gaufin  

JR, eds; Mastering Public Health: Essential Skills for Effective Practice. New 
York: Oxford University Press 2012.  

 
Shannon K, Lawrence RS. Anthropogenic Sources of Water Pollution. In: Selendy J, ed. 

Water and Sanitation Related Diseases and the Environment; Challenges, 
Interventions and Preventive Measures. Hoboken NJ: Wiley-Blackwell 2011. 

 
Krist AH, Guirguis-Blake J, Woolf SH, Lawrence RS. The Physical Examination: Where 

to Look for Preclinical Disease. In: Woolf SH, Jonas S, Kaplan-Liss E, eds: 
Health Promotion and Disease Prevention in Clinical Practice, 2nd Edition. 
Philadelphia: Lippincott Williams & Wilkins 2008. 

 
Lawrence RS. Promoting Social Justice through Education in Public Health. In: Levy B 

and Sidel V, eds: Social Injustice and Public Health. New York: Oxford 
University Press 2006. 

 
Walker P, Lawrence RS. Challenges of Greening a Decentralized Campus: Making the 

Connection to Health. In: Barlett PF and Chase GW, eds: Sustainability on 
Campus: Stories and Strategies for Change. Cambridge: The MIT Press 
2004:259-270. 

 
Lawrence RS. Prostate Cancer Screening. In: Branch WT, ed. The Office Practice of 

Medicine, 4th Edition. St. Louis: Mosby Inc. 2003:1107-11. 
 

Lawrence RS. Cervical Cancer Screening. In: Branch WT, ed. The Office Practice of 
Medicine, 4th Edition. St. Louis: Mosby Inc. 2003:1104-07. 

 
Alexander M, Lawrence RS. Periodic health assessment of asymptomatic adults. In: 

Branch WT, ed. The Office Practice of Medicine, 4th Edition. St. Louis: Mosby 
Inc. 2003:1085-92.  

 
Mezey AP, Lawrence RS. Ambulatory Care.  In: Kovner AR, ed: Health Care Delivery in 

the United States, 5th Edition.  New York: Springer 1995:122-61. 
 
Branch WT, Lawrence RS. Periodic health assessment of asymptomatic adults.  In: 

Branch WT, ed: The Office Practice of Medicine, 3rd Edition.  Philadelphia: WB 
Saunders 1994:906-914. 

 
Lawrence RS. Preventive Interventions: Weighing the Evidence on Effectiveness.  In: 

Skelton WD and Osterweis M, eds: Promoting Community Health – The Role of 
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the Academic Health Centers.  Washington, DC:  Association of Academic 
Health Centers, 1993. 

 
Lawrence RS. Status of graduate education: internal medicine.  In: Proceeding of Future 

Developments in Primary Care Graduate Medical Care Education, December 3-5, 
1984, Bethesda, Maryland.  Washington: U.S. Department of Health and Human 
Services, Public Health Service, Health Resources and Services Admininstration.  
Contractor: Boston University School of Medicine #HSRA  240-84-0048. 

 
Lawrence RS, Jonas S. Ambulatory Care.  In: Kovner AR, ed: Health Care Delivery in 

the United States, 4th Edition. New York: Springer 1990: 106-40. 
 
Lawrence RS. Summary of workshop sessions of the international symposium on 

preventive services in primary care: issues and strategies.  In: Battista RN and 
Lawrence RS, eds: Implementing Preventive Services.  Am J Prev Med 1988; 
supp. 4 (4): 188-90. 

 
Hatem CJ, Lawrence RS. Improving compliance and health-promoting behavior.  In: 

Branch WT, ed: The Office Practice of Medicine, 2nd Edition.  Philadelphia: WB 
Saunders 1987:1075-1082. 

 
Lawrence RS. The role of primary care in promoting a healthier America.  In: Currie 

MN, ed. Proceedings of the Eighth Annual Conference on Patient Education in 
the Primary Care Setting.  Kansas City, MO: Project for Patient Education in 
Family Practice, 1985; 8:37-40. 

 
Lawrence RS. Nonarticular Rheumatism (Chapter 73).  In: Dornbrand, Hoole, Fletcher, 

Picard, eds.: Manual of Clinical Problems in Adult Ambulatory Care Medicine.  
Boston: Little, Brown & Co, 1985. 

 
Lawrence RS.  The role of physician education in cost control.  In: Carel EJ, Neuhauser 

D, Stason WB, eds: The Physicians and Cost Control.  Cambridge: Oelgeschlager, 
Gunn & Hain, 1980. 

 
Lawrence RS. The primary care physician: mental health issues.  In: Parron DL, Solomon 

F, ed.: Mental Health Services in Primary Care Settings: Report of a Conference, 
April 2-3, 1979.  Washington DC: Institute of Medicine, National Academy of 
Sciences, 1980. 

 
Lawrence RS, Dorsey JL.  The generalist-specialist relationship and the art of 

consultation.  In: Noble J, ed: Primary Care and the Practice of Medicine.  
Boston: Little, Brown & Co., 1977. 

 
Lawrence RS, Putnam SM. Criteria by which patients assess the outcome of care.  In: 

Noble J, ed: Primary Care and the Practice of Medicine.  Boston: Little, Brown & 
Co., 1977. 
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Lawrence RS (contributing author). In: Hoole AJ, Greenberg RA, Picard CG, eds: Patient 

Care Guidelines for Family Nurse Practitioners.  Boston: Little, Brown & Co., 
1976. 

 
Books: 
 

Lawrence RS, Gootman JA, Sim LJ, eds. Adolescent Health Services: Missing 
Opportunities. Committee on Adolescent Health Care Services and Models of 
Care for Treatment, Prevention, and Healthy Development (Lawrence RS, chair), 
Board on Children, Youth, and Families, National Research Council and Institute 
of Medicine, National Academy Press, Washington D.C., 2008. 

 
Miller W, Robinson LA, Lawrence RS, eds. Valuing Health: Cost Effectiveness Analysis 

for Regulation. Committee to Evaluate Measures of Health Benefits for 
Environmental, Health, and Safety Regulation (Lawrence RS, chair), Board on 
Health Care Services, Institute of Medicine, National Academy Press, 
Washington D.C., 2006. 

 
Field MJ, Lawrence RS, and Zwanziger L, eds. Extending Medicare Coverage for 

Preventive and Other Services. Institute of Medicine, National Academy Press, 
Washington D.C. 2000, 392 pp. 

 
Stratton KR, Durch JS, and Lawrence RS, eds. Vaccines for the 21st Century: A Tool for 

Decisionmaking. Institute of Medicine, National Academy Press, Washington 
D.C. 2000, 460 pp. 

 
Feasley JC, Lawrence RS, eds.  Pacific Partnership for Health: Charting a Course for the 

21st Century.  Institute of Medicine, National Academy Press, Washington D.C.  
1998, 154 pp. 

 
Shahi GS, Levy BS, Binger A, Kjellstrom T, Lawrence RS, eds: International 

Perspectives on Environment, Development, and Health: Toward a Sustainable 
World.  New York: Springer Publishing Co., 1997, 729 pp. 

 
Woolf SH, Jonas S, Lawrence RS, eds:  Health Promotion and Disease Prevention in 

Clinical Practice.  Baltimore: Williams & Wilkins, 1996, 618 pp. 
 

Goldbloom RB, Lawrence RS, eds: Preventing Disease: Beyond the Rhetoric.  New 
York: Springer-Verlag 1990, 487 pp. 

 
Articles Not Peer Reviewed: 
 

Lawrence RS: The healing arts and human rights.  Harvard Medical Alumni Bulletin 
1989; 63: (2) 35-37. 
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Lawrence RS: The medical student and the frog baby.  Harvard Medical Alumni Bulletin 
1986-1987; Winter: 23-17. 

 
Lawrence RS:  Evolution: A decade of primary care.  Harvard Medical Alumni Bulletin 

1984; 58: 18-21. 
 
Lawrence RS:  Human Rights, the Geneva Convention, and El Salvador.  Harvard 

Medical Alumni Bulletin 1983: 57: 16-20. 
 
Lawrence RS: The education and training of the general internist in the United States.  In: 

Pan-American Federation of Associations of Medical Schools Proceeding of the 
VII Pan-American Conference on Medical Education, October 27-29, 1978. 

 
Hatem CJ, Lawrence RS, Arky RA:  A curriculum for the clinical education and training 

of physicians in primary care medicine.  National Fund for Medical Education, 
1978. 

 
Lawrence RS, Congenital malaria – Illinois.  Morbidity and Mortality Weekly Report, 

Center for Disease Control 1966: 15: 289. 
 

Case Studies: 
 

Lawrence RS: The Case of Florence Westgate, developed for the New Pathway in 
Medical Education, Patient-Doctor Curriculum, Harvard Medical School 

 
Lawrence RS: The Case of the Dyspneic Truck Driver, developed for the New Pathway 

in Medical Education, Patient-Doctor Curriculum, Harvard Medical School 
 
Lawrence RS: The Case of Sylvia Parkman, developed for the New Pathway in Medical 

Education, Patient-Doctor Curriculum, Harvard Medical School 
 
Lawrence RS: The Case of the Medical Student and the Frog Baby, developed for the 

New Pathway in Medical Education, Patient-Doctor Curriculum, Harvard Medical 
School 

 
Lawrence RS: Two Cases of Back Pain, developed for the New Pathway in Medical 

Education, Patient-Doctor Curriculum, Harvard Medical School 
 
Lawrence RS: The Case of the Unemployed Leathercutter, developed for the New 

Pathway in Medical Education, Human Systems Curriculum, Harvard Medical 
School 

 
Lawrence RS: The Case of the Stressed Accountant, developed for the New Pathway in 

Medical Education, Human Systems Curriculum, Harvard Medical School 
  
Reviews and Editorials: 
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Lawrence RS. Bartecchi CE, Schrier RW: Living Healthier and Longer: What Works, 

What Doesn’t. N Engl J Med 2008; 359:2852-3. 
 
Lawrence RS, Saundry PD. Climate change, health sciences, and education. AJPM 2008; 

35:426-428. 
 
Walker P, Lawrence RS. American meat: a threat to your health and to the environment. 

Yale J Health Policy, Law & Ethics. 2004; 4:173-182. 
 

Lawrence RS. Opportunism in clinical preventive medicine. Am J Prev Med 2001; 
21(3):241. 

 
Alexander MH, Lawrence RS.  Gold MR, Siegel JE, Russell LB, Weinstein MC, eds. 

Cost Effectiveness in Health and Medicine. Am J Prev Med 1997; 13:26. 
 

Lawrence RS. Fry J, Gambrill E, Smith R, eds. Scientific Foundations of Family 
Medicine.  N Engl J Med 1979; 301:1243. 

 
Lawrence RS. Geyman J, ed. Family Practice: Foundation of Changing Health Care.  N 

Engl. J Med 1980; 303: 535. 
 
Lawrence RS.  The Biopsychosocial Model in Education: Discussion.  J Psychosom Med. 

1980 (Supplement): 42: 137-139. 
 
Lawrence RS. Editorial, Family Practice Celebrates a Decade of Growth.  Ann Intern 

Med 1981; 94:271-2. 
 
Lawrence RS. Cartwright A and Anderson R: General Practice Revisited: A Second 

Study of Patients and Their Doctors.  N Engl J Med 1981: 305: 1536. 
 
Lawrence RS. A progress report:  Harvard’s Primary Care Program has created its own 

identity.  Harvard Medical Alumni Bulletin 1980; 54:3:6-10. 
 
Lawrence RS. Barker LR, Burton JR, Ziege PD, eds:  Principles of Ambulatory 

Medicine.  N Engl J Med 1983: 308:57. 
 
Lawrence RS. Katz JR: The Silent World of Doctor and Patient.  Harvard Medical 

Alumni Bulletin 1985:8. 
 
Lawrence RS. Andreoli RE, Carpenter C, Plum F and Smith RS, eds.  Cecil Essentials of 

Medicine.  N Engl J Med 1986; 315: 651. 
 
Lawrence RS, Mickalide A. Editorial: Preventive services in clinical practice: designing 

the periodic health examination.  JAMA 1987; 257:2205-2207. 
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Lawrence RS. McGaggie W and Frey J, eds: Handbook for the Academic Physician.  J 
Med Educ 1987; 62: 48-49. 

 
Lawrence RS, McGinnis JM. Editorial: Report of the U.S. Preventive Services Task 

Force.  American Family Physician 1989; 39:75. 
 
Lawrence RS, Mickalide A, Kamerow DB, Woolf SH. Editorial: Report of the U.S. 

Preventive Services Task Force.  JAMA 1990:263:436-37. 
 
Lawrence RS. Kelley WN, ed.  Textbook of Internal Medicine.  N Engl J Med 1990; 332: 

1400. 
 
Lawrence RS. Editorial: Medical education in ambulatory settings.  Arch Intern Med 

1990; 150: 2008-2009. 
 
Lawrence RS. Puede el Clinico General Ilegar a tener status academico?  Medicina y 

Sociedad (Argentina) 1990; 13 (3): 27-34. 
 

 
 
Committee/Task Force Publications: 
 

An Integrated Framework for Assessing the Value of Community-Based Prevention. 
Committee on Valuing Community-Based, Non-Clinical Prevention Policies and 
Wellness Strategies (Lawrence RS, chair), Board on Population Health and Public 
Health Practice, Institute of Medicine, National Academy Press, Washington 
D.C., 2012, 166pp. 

 
A Risk-Characterization Framework for Decision-Making at the Food and Drug 

Administration. Committee on Ranking FDA Product Categories Based on Health 
Consequences, Phase II (Lawrence RS, chair), Board on Environmental Studies 
and Toxicology, National Research Council and Institute of Medicine, NRC, 
National Academy Press, Washington D.C., 2011, 145pp. 

 
Letter Report on the Development of a Model for Ranking FDA Product Categories on 

the Basis of Health Risks. Committee on Ranking FDA Product Categories Based 
on Health Consequences, Phase I (Lawrence RS, chair), Board on Environmental 
Studies and Toxicology, National Research Council and Institute of Medicine, 
NRC, National Academy Press, Washington D.C., 2009, 20pp. 

 
Interventions to increase recommendation and delivery of screening for breast, cervical, 

and colorectal cancers by healthcare providers systematic reviews of provider 
assessment and feedback and provider incentives. 
Sabatino SA, Habarta N, Baron RC, Coates RJ, Rimer BK, Kerner J, Coughlin 
SS, Kalra GP, Chattopadhyay S; Task Force on Community Preventive Services. 
Am J Prev Med. 2008 Jul;35(1 Suppl):S67-74.  
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Client-directed interventions to increase community access to breast, cervical, and 

colorectal cancer screening a systematic review. 
Baron RC, Rimer BK, Coates RJ, Kerner J, Kalra GP, Melillo S, Habarta N, 
Wilson KM, Chattopadhyay S, Leeks K; Task Force on Community Preventive 
Services. 
Am J Prev Med. 2008 Jul;35(1 Suppl):S56-66.  

 
Client-directed interventions to increase community demand for breast, cervical, and 

colorectal cancer screening a systematic review. 
Baron RC, Rimer BK, Breslow RA, Coates RJ, Kerner J, Melillo S, Habarta N, 
Kalra GP, Chattopadhyay S, Wilson KM, Lee NC, Mullen PD, Coughlin SS, 
Briss PA; Task Force on Community Preventive Services. 
Am J Prev Med. 2008 Jul;35(1 Suppl):S34-55 

 
Methods for conducting systematic reviews of evidence on effectiveness and economic 

efficiency of interventions to increase screening for breast, cervical, and 
colorectal cancers. 
Baron RC, Rimer BK, Coates RJ, Kerner J, Mullen PD, Chattopadhyay S, Briss 
PA; Task Force on Community Preventive Services. 
Am J Prev Med. 2008 Jul;35(1 Suppl):S26-33 

 
Recommendations for client- and provider-directed interventions to increase breast, 

cervical, and colorectal cancer screening. 
Task Force on Community Preventive Services. 
Am J Prev Med. 2008 Jul;35(1 Suppl):S21-5.  

 
Dioxins and Dioxin-like Compounds in the Food Supply: Strategies to Decrease 

Exposure. Committee on the Implications of Dioxin in the Food Supply 
(Lawrence RS, chair), Food and Nutrition Board, Institute of Medicine, National 
Academy Press, Washington D.C., 2003, 318pp. 

 
Centers for Disease Control and Prevention.  Community interventions to promote 

healthy social environments:  early childhood development and family housing. A 
report on recommendations of the Task Force on Community Preventive Services.   
MMWR 2002;51(No. RR-1):1-8. 

  
Truman BI, Gooch BF, Sulemana I, et al (includes the Task Force on Community 

Preventive Services, CDC).  Reviews of evidence on interventions to prevent 
dental caries, oral and pharyngeal cancers, and sports-related craniofacial injuries.  
Am J Prev Med 2002; 23(1S):21-54. 

 
Task Force on Community Preventive Services.  Recommendations on selected 

interventions to prevent dental caries, oral and pharyngeal cancers, and sports-
related craniofacial injuries.  Am J Prev Med 2002; 23(1S):16-20. 
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Kahn EB, Ramsey LT, Brownson RC, et al (includes the TFCPS).  The effectiveness of 
interventions to increase physical activity: a systematic review.  Am J Prev Med 
2002; 22(4S):73-107. 
 

Task Force on Community Preventive Services.  Recommendations to increase physical 
activity in communities.  Am J Prev Med 2002; 22(4S):67-72. 

  
Norris SL, Nichols PJ, Caspersen CJ, et al (includes the TFCPS).  Increasing diabetes 

self-management education in community settings: a systematic review.  Am J 
Prev Med 2002; 22(4S):39-66. 
 

Norris SL, Nichols PJ, Caspersen CJ, et al (includes the TFCPS).  The effectiveness of 
disease and case management for people with diabetes: a systematic review.  Am 
J Prev Med 2002; 22(4S):15-28. 
 

Task Force on Community Preventive Services.  Recommendations for healthcare system 
and self-management education interventions to reduce morbidity and mortality 
from diabetes.  Am J Prev Med 2002; 22(4S):10-14. 

 
Centers for Disease Control and Prevention.  Promoting oral health: interventions for 

preventing dental caries, oral and pharyngeal cancers, and sports-related 
craniofacial injuries.  A report on recommendations of the Task Force on 
Community Preventive Services.  MMWR 2001;50 (No. RR-21):1-13. 

  
 Centers for Disease Control and Prevention.  Increasing physical activity. 

A report on recommendations of the Task Force on Community Preventive 
Services.  MMWR 2001;50(No. RR-18):1-14. 

 
Centers for Disease Control and Prevention.  Strategies for reducing morbidity and 

mortality from diabetes through health-care system interventions and diabetes 
self-management education in community settings. A report on recommendations 
of the Task Force on Community Preventive Services.  MMWR 2001;50(No. RR-
16.):1-15. 
 

Centers for Disease Control and Prevention.  Motor-vehicle occupant injury: strategies 
for increasing use of child safety seats, increasing use of safety belts, and 
reducing alcohol-impaired driving.  A report on recommendations of the Task 
Force on Community Preventive Services.  MMWR 2001;50(No. RR-7):1-13. 

 
Shults RA, Elder RW, Sleet DA, et al (includes the TFCPS).  Reviews of evidence 

regarding interventions to reduce alcohol-impaired driving.  Am J Prev Med 
2001; 21(4S):66-88. 

 
Dinh-Zarr TB, Sleet DA, Shults RA, et al (includes the TFCPS).  Reviews of evidence 

regarding interventions to increase the use of safety belts.  Am J Prev Med 2001; 
21(4S):48-65. 
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Zaza S, Sleet DA, Thompson RS, et al (includes the TFCPS).  Reviews of evidence 

regarding interventions to increase use of child safety seats.  Am J Prev Med 
2001; 21(4S):31-47. 

 
Zaza S, Carande-Kulis VG, Sleet DA, et al (includes the TFCPS).  Methods for 

conducting systematic reviews of the evidence of effectiveness and economic 
efficiency of interventions to reduce injuries to motor vehicle occupants. Am J 
Prev Med 2001; 21(4S):23-30. 

 
Task Force on Community Preventive Services.  Recommendations to reduce injuries to 

motor vehicle occupants: increasing child safety seat use, increasing safety belt 
use, and reducing alcohol-impaired driving.  Am J Prev Med 2001; 21(4S):16-22. 

 
Hopkins DP, Briss PA, Ricard CJ, et al (includes the TFCPS). Reviews of evidence 

regarding interventions to reduce tobacco use and exposure to environmental 
tobacco smoke.  Am J Prev Med 2001; 20(2S):16-66. 
 

Task Force on Community Preventive Services.  Recommendations regarding 
interventions to reduce tobacco use and exposure to environmental tobacco 
smoke.  Am J Prev Med 2001; 20(2S):10-15. 

 
Centers for Disease Control and Prevention.  Strategies for reducing exposure to 

environmental tobacco smoke, increasing tobacco-use cessation, and reducing 
initiation in communities and health-care systems.  A report on recommendations 
of the Task Force on Community Preventive Services.  MMWR 2000;49(No. RR-
12):1-11. 

 
Briss PA, Rodewald LE, Hinman AR, et al (includes the TFCPS).  Reviews of evidence 

regarding interventions to improve vaccination coverage in children, adolescents, 
and adults.  Am J Prev Med 2000; 18(1S):97-140. 

 
Task Force on Community Preventive Services.  Recommendations regarding 

interventions to improve vaccination coverage in children, adolescents, and 
adults.  Am J Prev Med 2000; 18(1S):92-96. 

 
Carande-Kulis VG, Maciosek MV, Briss PA, et al (includes the TFCPS).  Methods for 

systematic reviews of economic evaluations for the Guide to Community 
Preventive Services.  Am J Prev Med 2000; 18(1S):75-91. 

 
Zaza S, Wright-DeAguero LK, Briss PA, et al (includes the TFCPS).  Data collection 

instrument and procedure for systematic reviews in the Guide to Community 
Preventive Services.  Am J Prev Med 2000; 18(1S):44-74. 
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Briss PA, Zaza S, Pappaioanou M, et al (includes the TFCPS).  Developing and evidence-
based Guide to Community Preventive Services--Methods.  Am J Prev Med 2000; 
18(1S):35-43. 

 
Exposure of the American People to Iodine-131 from Nevada Nuclear-Bomb Tests: 

Review of the National Cancer Institute Report and Public Health Implications. 
Committee on Thyroid Cancer Screening (Lawrence RS, chair), Institute of 
Medicine, National Academy Press, 1999, Washington, D.C., 272pp. 

 
Centers for Disease Control and Prevention.  Vaccine-preventable diseases: improving 

vaccination coverage in children, adolescents, and adults.  A report on 
recommendations of the Task Force on Community Preventive Services.  MMWR 
1999;48(No. RR-8):1-15. 

 
 
Guide to Clinical Preventive Services, 2nd Edition.  Report of the U.S. Preventive 

Services Task Force, Lawrence RS, member.  Baltimore: Williams & Wilkins, 
1996, 953 pp. 

 
The Canadian Guide to Clinical Preventive Health Care.  Report of the Canadian Task 

Force on the Periodic Health Examination.  Lawrence RS, contributing author.  
Ministry of Supply and Services, Canada, Ottawa, 1994, 1009 pp. 

 
Nightingale EO, Lawrence RS:  Introduction to Child Health and Human Rights, an 

address by James P. Grant to the Committee on Health and Human Rights Lecture 
Program, Institute of Medicine, National Academy Press, Washington D.C.  1993, 
54 pp. 

 
Corrillon C, Evers P, Lawrence RS, Stellar E, West-Eberhard MJ: Scientists and Human 

Rights in Guatemala.  National Academy Press, Washington D.C.  1992, 68 pp. 
 
Epstein PR, Arnison N, Pels RJ, Lawrence RS, Akram SM:  Medical Testimony on 

Victims of Torture: A Physician’s Guide to Political Asylum Cases.  Physicians 
for Human Rights, Boston, 1991, 23pp. 

 
Nightingale E, Hannibal K, Geiger HJ, Hartmann, Lawrence RS, Spurlock J: Apartheid 

Medicine: Health in South Africa, American Association for the Advancement of 
Science, 1990, 131pp. 

 
Guide to Clinical Preventive Services: An Assessment of the Effectiveness of 169 

Interventions. Report of the U.S. Preventive Services Task Force, Lawrence RS, 
chairman. Baltimore: Williams & Wilkins, 1989, 419 pp. 

 
Kirschner RH, Lawrence RS: Medical Mission to Czechoslovakia.  A Report by Helsinki 

Watch and Physicians for Human Rights.  New York: Helsinki Watch, July 1988. 
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Battista RN, Lawrence RS, eds: Implementing Preventive Services.  Supplement to Am J 
Prev Med 1988; 4 (4): 194 pp. 

 
Wallace RB, Lawrence RS, Tilson H, Runyan J, Wiese WH:  An inventory of knowledge 

and skills relating to disease prevention and health promotion. Report of the 
CDC/ATPM Cooperative Agreement Steering Committee, 1987, Association of 
Teachers of Preventive Medicine, Perspectives on Prevention 2:14-21. 

 
Lawrence RS: Asia and Africa: human rights work of scientific societies.  In McCleskey 

K (ed): American Association for the Advancement of Science Workshop Report: 
Scientists and Human Rights:  Present and Future Directions, May 24, 1984, New 
York City.  Committee on Scientific Freedom and Responsibility, American 
Association for the Advancement of Science, September 1985: 11-19, 
Washington DC. 

 
American Association for the Advancement of Science; American College of Physicians; 

American Committee for Human Rights; American Nurses’ Association; 
American Public Health Association; Institute of Medicine of National Academy 
of Science.  Report of a Fact-Finding Mission to the Philippines, 28 November – 
17 December 1983.   RS Lawrence, delegate to the Philippines.  Clearinghouse on 
Science and Human Rights, 1984. 

 
Subcommittee to Evaluate NASA Medical Surveillance Data Sheets, RS Lawrence, 

Member; Committee on Toxicology; Board on Toxicology and Environmental 
Health Hazards; Commission on Life Sciences; National Research Council.  
Guidelines for Health Surveillance in the NASA Workplace.  National Academy 
Press, Washington D.C.  1984. 

 
American Association for the Advancement of Sciences; Institute of Medicine of the 

National Academy of Sciences, Lawrence RS, Member: International League for 
Human Rights, National Academy of Sciences; New York Academy of Sciences.  
Report of a medical fact-finding mission to El Salvador, 11-15, January 1983.  RS 
Lawrence, delegate to El Salvador.  Clearinghouse Report on Science and Human 
Rights.  1983; V. Human Rights Bulletin, Winter 1983. 

 
Congressional Testimony: 
 

Lawrence RS: Invited testimony before the Subcommittee on Early Childhood, 
Elementary and Secondary Education of the Committee on Education and Labor 
[House of Representatives] at the hearing entitled, “Environmental Education: 
Teaching our Children to Preserve our Future,” April 22, 2008. 

 
Lawrence RS: Invited testimony before the Subcommittee on Environment and 

Hazardous Materials of the Energy and Commerce Committee, House of 
Representatives, at the hearing entitled “Superfund Laws and Animal 
Agriculture,” November 16, 2005. 
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Lawrence RS: Healthy People 2000: National Health Promotion and Disease Prevention 

Objectives.  Invited testimony before the Subcommittee on Government 
Information and Regulation, Committee on Governmental Affairs [United States 
Senate] 101st Congress Hearing on the Quality of U.S. Health Statistics and to 
review Year 2000 Objectives.  S. Hrg. 101-693; 161-67.  Washington DC 
Government Printing Office 1990. 

 
Lawrence RS: The Multilateral Development Banks and Health.  Invited testimony, 

hearings on H.R. Subcommittee on International Development Institutions and 
Finance of the Committee on Banking, Finance and Urban Affairs [House of 
Representatives] 98th Congress 1st session 98-102, 1984.   

 
Lawrence RS (representing American Association for the Advancement of Science): U.S. 

Policy in El Salvador: Invited testimony, hearings on H381-66 before the 
Subcommittee on Human Rights and International Organizations and the 
Subcommittee on Western Hemisphere Affairs [House of Representatives] 98th 
Congress 1st session 277-280, 1983.  

 
Lawrence RS, Gellhorn A, Goldstein R (representing the International League for Human 

Rights and the New York Academy of Science): The Agency for International 
Development’s Proposal “Health Systems Vitalization Program” for Medical 
Assistance to El Salvador: Invited testimony, hearings before the Subcommittee 
on Foreign Operations of the Committee on Appropriations, [House of 
Representatives] 98th Congress 1st session August 3, 1983. 
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CURRICULUM VITAE 
Robert S. Lawrence 

Part II 
 

Teaching 
 
Advisees 
 
Name     Degree       Date 
 
Mark Keleman   Sc.M. (Clinical Investigation) 1996-2000 
Christine Layton   Ph.D.    1996-1999 
Cynthia Ronzio   Ph.D.    1996-2000 
Michel Thieren   M.P.H.    1996-1997 
Carlos Ince    Sc.M. (Clinical Investigation)1996-1999 
Antonia Novella   Dr.P.H.   1997-2000 
Thomas Chapa   M.P.H.    1997-1998 
Dominic Chow   M.P.H.    1997-1998 
M. Christopher Gibbons  M.P.H.    1997-1998 
David Goodfriend   M.P.H.    1997-1998 
Fermin Leguen   M.P.H.    1997-1998 
John Oh    M.P.H.    1997-1998 
Michael Royster   M.P.H.    1997-1998 
Edward Van Oeveren   M.P.H.    1997-1998 
Jorge Trujillo    M.P.H.    1997-1998 
Renata Arrington   M.P.H.    1998-1999 
Lisa Bevilacqua   M.P.H.    1998-1999 
John Patrick Co   M.P.H.    1998-1999 
Edward Cox    M.P.H.    1998-1999 
Elaine Cramer    M.P.H.    1998-1999 
Lisa Diamond    M.P.H.    1998-1999 
Denise Gray    M.P.H.    1998-1999 
Jean Ling    M.P.H.    1998-1999 
Paola Morello    M.P.H.    1998-1999 
Angeleke Saridakis   M.P.H.    1998-1999 
Hosung Shin    M.P.H.    1998-1999 
Farhat Syed    M.P.H.    1998-1999 
Jenifer Willmann   M.P.H    1998-1999 
Susan Zieman    Ph.D.  (Clinical Investigation)1998-2006 
Jean Ling    M.P.H. (Distance Education)  1998-2002 
David Blodgett   M.P.H.    2000-2001 
Chris Chau    M.P.H.    2000-2001 
Sarah Dachman   M.P.H.    2000-2001 
Amanda Folsom   M.P.H.    2000-2001 
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Keith Hanley    M.P.H.    2000-2001 
Virginia  Huang   M.P.H.    2000-2001 
Steven Landers   M.P.H.    2000-2001 
Rabina Malik    M.P.H.    2000-2001 
Karen Matthews   M.P.H.    2000-2001 
Heidi  Park    M.P.H.    2000-2001 
Farah Parvez    M.P.H.    2000-2001 
Bhavani Pattabiraman   M.P.H.    2000-2001 
Andrew Plummer   M.P.H.    2000-2001 
Karen Rigamonti   M.P.H.    2000-2001 
Theresa Smith    M.P.H.    2000-2001 
Wirudchada Suttayakom  M.P.H.    2000-2001 
Steven Tobler    M.P.H.    2000-2001 
Wakenda Tyler   M.P.H.    2000-2001 
Todd Varness    M.P.H.    2000-2001 
Scarlette Wilson   M.P.H.    2000-2001 
Lionel Schachna   Ph.D. (Clinical Investigation) 2000-2004 
Janice Eickmeier   M.P.H. (Distance Education) 2000-2003 
Federico Gutierrez   M.P.H. (Distance Education) 2000-2003 
Sarah Henn    M.P.H. (Distance Education) 2001-2004 
Agron Ismaili    M.P.H. (Distance Education) 2001-2004 
Dinesh Jain    M.P.H. (Distance Education) 2001-2004 
Zulfiqar Rana    M.P.H. (Distance Education) 2001-2004 
Lynda Redwood-Campbell  M.P.H. (Distance Education) 2000-2003 
Robin Streeter    M.P.H. (Distance Education) 2000-2003 
Janine Kossen    M.P.H.    2001-2002 
Patricia Sansaricq   M.P.H. (Distance Education) 2001-2006 
Susan Bartlett    M.H.S.(Clinical Investigation)2001-2002 
David Bradley    Sc.M. (Clinical Investigation)2001-2004 
Wendy Johnson   M.P.H. (Distance Education) 2001-2004 
Garima Deveshwar-Bahl  M.P.H. (Distance Education) 2001-2004 
Susan Zieman    Ph.D.    2001-2005 
Jody Acheson    M.P.H./M.S.N.  2003-2006 
Katherine Close   M.P.H.    2003-2004 
Pamela Marks    M.P.H.    2003-2004 
Jaime Lynn Mignano   M.P.H.    2003-2004 
Brett Nelson    M.P.H.    2003-2004 
Katrina Pagonis   M.P.H.    2003-2004 
Nidhi Singh    M.P.H.    2003-2004 
Todd Nitkin    M.P.H.    2003-2004 
Dwight Chenette   M.P.H. (Distance Education) 2003-2007 
Emilie Calvello   M.P.H.    2004-2005 
Stephanie Calves   M.P.H.    2004-2005 
William Doyle    M.P.H.    2004-2005 
Jennifer Kleene   M.P.H.    2004-2005 
Joshua Lozman   M.P.H.    2004-2005 
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Phyra McCandless   M.P.H.    2004-2005 
Kathleen Mitchell   M.P.H.    2004-2005 
Lashawndra Pace   M.P.H.    2004-2005 
Molly Patton    M.P.H.    2004-2005 
Hayman Win    M.P.H.    2004-2005 
Timothy Zeffiro   M.P.H.    2004-2005 
Marlis Gonzalez-Fernandez  Ph.D. (Clinical Investigation) 2004-2008 
Melissa Dawalt   M.P.H.    2005-2006 
Paul Hollier    M.P.H.    2005-2006 
Lydia Mann-Bondat   M.P.H.    2005-2006 
James Stanbury   M.P.H.    2005-2006 
David Hohuan    M.P.H.    2005-2006 
Peter Gregg        M.P.H.    2005-2006 
Deanna Handel   M.P.H.    2005-2006 
Kayla Cunningham   Ph.D.    2005-2008 
Deepali Patel    M.P.H.    2005-2008 
Kayla Cunningham   M.H.S.(Clinical Investigation)2005-2006 
Pammie Crawford   Ph.D.    2006-2012 
Elizabeth Dzeng   M.P.H.    2006-2007 
Anita Ray    M.P.H.    2006-2007 
Kerry Shannon                   M.P.H.    2006-2007 
Natassia Rozario   M.P.H.    2006-2007 
Mary Ellen McEvoy   M.P.H.    2006-2007 
Susanna Matsen Nazarian  Ph.D. (Clinical Investigation) 2006-2009 
Allen Andrews   M.P.H.    2007-2008 
Sana Contractor   M.P.H.    2007-2008 
Jennifer Leigh    M.P.H.    2007-2008 
Carlos Williams   M.P.H.    2007-2008 
Ami Shah    M.H.S.    2007-2008 
Thomas Stephens   M.P.H.    2007-2011 
Sheryl Harris, advisor + Capstone M.P.H. (Distance Education) 2007-2010 
Jill Marie Murphy   M.P.H. (Distance Education) 2008-2012 
Robert Rusher    M.H.S.(Clinical Investigation)2008-2009 
Ami Shah         M.H.S.(Clinical Investigation)2008-2009 
Gaurab Basu    M.P.H.    2008-2009 
Siri Michel-Midelfort   M.P.H.    2008-2009 
Roland Champagne   M.P.H.    2008-2009 
Jennifer Hartle    Dr.P.H.   2009-2013 
Rebecca Fielding   M.P.H. (Distance Education) 2009-2011 
Ryan Westergard   Ph.D. (Clinical Investigation) 2009-2013 
Allison Berry, advisor + Capstone M.P.H.    2010-2011 
Nora Rowley, Capstone advisor M.P.H.    2010-2011 
Travis Hobart, Capstone advisor M.P.H.    2010-2011 
Grace Chan    Ph.D. (Clinical Investigation) 2010-2013 
Matthew Spear, advisor + Capstone M.P.H. (Distance Education) 2011-2013 
Milly Dawson, Capstone advisor M.P.H.    2011-2013 
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Brittany Davis, advisor + Capstone    M.P.H.   2012-2013 
Christina Balch   M.P.H. (Distance Education) 2012-2014 
J. Tyler Schwartz, advisor+Capstone M.P.H.    2012-2013 
Amanda Sorensen, Capstone advisor M.P.H.    2012-2013 
Peter Luckow    M.P.H.    2013-2014 
 
School-Wide Preliminary Oral Examination Participation 

 
Christine Layton, Ph.D., 1996 
Jiruth Srinatanaban, Ph.D., 1996 
Mary Taylor, Ph.D., 1996 
Cynthia Ronzio, Ph.D., 1996 
Sarbani Chakraborty, Ph.D., 1997 
Byron Hiebert-Crape, Ph.D., 1997 
Kavita Singh, Ph.D., 1998 
Jeannette Gabrielle Breugelmans, Ph.D., 1999 
Isis Pluut, Dr.P.H., 2000 
David Laflamme, Ph.D., 2001 
Lionel Schachner, Ph.D., 2001 
Jaime Eduardo Castillo, Ph.D., 2002 
Nickolas Zaller, Ph.D., 2002 
Kavitha Viswanathan, Ph.D., 2002 
Patrick Mullen, Ph.D., 2003 
Susan Zieman, Ph.D., 2003 
Kristin Chossek Malecki, Ph.D., 2003 
Lara Ho, Ph.D., 2004 
Elena Yu, Dr.P.H., 2004 
Nancy Maldeis, Ph.D., 2005 
Manuel Franco, Ph.D., 2005 
Arantxa Colchero, Ph.D., 2005 
Ki Yeob Jeon, Ph.D., 2005 
Marlis Gonzalez Fernandez, Ph.D., 2006 
Rebekah Heinzen, Ph.D., 2006 
Judith Douglass, Ph.D., 2006 
Devaki Nambiar, Ph.D., 2006 
Muge Qi, Ph.D., 2007 
Helaine Rutkow, Ph.D., 2007 
Sophia Carmen Ariola, Ph.D., 2008 
Kristen Gibbons, Ph.D., 2008 
Manjunath Shankar, Ph.D., 2008 
Jessica Tuchmann Leibler, Dr.P.H., 2008 
Muge Qi, Ph.D., 2008 
Chidinma Ibe, Ph.D., 2008 
Amelia Greiner, Ph.D., 2009 
Joy Guillemot, Ph.D., 2009 
Pammie Crawford, Ph.D., 2009 
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 Julia DeBruicker, Ph.D., 2009 
 Beth Feingold, Ph.D., 2009 
 Chidinma Ibe, Ph.D., 2009 
 Jillian Fry, Ph.D., 2010 
 Seung Hee Lee, Ph.D., 2010 
 Ryan P. Westergaard, Ph.D., 2010 
 Jennifer Hartle, Dr.P.H., 2011 
 Grace Chan, Ph.D., 2011 
 Muzi Na, Ph.D., 2011 
 Chadd Kraus, Dr.P.H., 2012 
 Linnea Zimmerman, Ph.D., 2012 
 Hannah Tappis, Ph.D., 2012 
 Myra Shapiro, Ph.D., 2012 
 Ikwo Oboho, Ph.D., 2012 
 Nadine Budd, Ph.D., 2013 
 Bess Lewis, Ph.D., 2014 
  
School-wide Final Oral Examination Participation and Thesis Reader 
  

Mary Taylor, Ph.D., 1998 
Christine Layton, Ph.D., 1999 

 Cynthia Ronzio, Ph.D., 2000 
 Irshad Shaikh, Ph.D., 2000 
 Antonia Novella, Dr.P.H., 2000 
 Victoria Gamino, Ph.D., 2001 

Kavita Singh, Ph.D., 2001 
 Elisabeth Pluut, Dr.P.H., 2002 
 Paul Freeman, Dr.P.H., 2002 
 Annette Amey, Ph.D., 2002 
 Jessica Noel, Ph.D., 2003 
 David Laflamme, Ph.D., 2003 
 Lionel Schachna, Ph.D., 2003 
 Unni Karunakara, Dr.P.H., 2004 
 David Chang, Ph.D., 2004 
 Xiaoping Weng, Ph.D., 2005 
 Amy Chapin, Ph.D., 2005 
 Susan Zieman, Ph.D., 2005 
 Lara Ho, Ph.D., 2007 
 Nancy Maldeis, Ph.D., 2007 
 Arlyne Beeche, Ph.D., 2007 
 Manuel Franco, MD, Ph.D., 2007 

Marlis Gonzalez Fernandez, Ph.D., 2008 
 Hossein Bahrami, MD, Ph.D., 2008  
 Susanna M Nazarian, MD, Ph.D., 2009 
 Gila Neta, Ph.D., 2009 
 Devaki Nambiar, Ph.D., 2009 
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 Virginia Huang Richmond, Ph.D., 2010 
Manjunath Shankar, Ph.D., 2010 
Elizabeth Rowley, Dr.P.H., 2010 

 Joy Guillemot, Dr.P.H., 2011 
 Soawapak Hinjoy, Ph.D., 2011 
 Julia DeBruicker Valliant, Ph.D., 2012 
 Stephanie Farquhar, Ph.D., 2012  
 Krystal Mason, MSPH, 2012 
 Sohyun Park, Ph.D., 2012 
 Jillian Fry, Ph.D., 2012 

Seung Hee Lee, Ph.D., 2012 
Pammie Crawford, Ph.D., 2012 
Ryan Westergaard, Ph.D., 2012 

 Grace Chan, Ph.D., 2013 
 Jennifer Hartle, Dr.P.H., 2013 
 William Davis, Dr.P.H., 2014 
 
Classroom Instruction: 
 
Johns Hopkins University: 
 

1996-2010 Instructor, Case Studies in Primary Health Care (221.635) 
1996- Course Head and Instructor, Problem Solving in Public Health (550.608) 
1996-1998 Course Head and Instructor, Managing Your Career to Advance the 

Public’s Health (550.601)  
1997- Course Head and Instructor, Longitudinal Seminar, Health and Human 

Rights (180.636) 
1998-2002   Tutor, Physician and Society, School of Medicine, JHU 
2003 Instructor, Special Topics in Health and Human Rights: Security vs. Civil 

Liberties in a Time of Bio-Terrorism, Winter Institute (550.852) 
2004-2006 Co-director and Instructor, Food Security: Nutritional Health, 

Environment and Equity, Winter Institute  
2004- Instructor, Special Topics in Health and Human Rights: Public Health 

Implications of Health as a Human Right, Winter Institute (550.852) 
2004-2008 Co-director and Instructor, Research Methods in Health and Human 

Rights 
2006- Co-director and Instructor, Food Production, Public Health, and the 

Environment (180.620) 
2013- Co-director and Instructor, Coursera MOOC, Food Production, Public 

Health and the Environment 
 

Harvard Medical School: 
 
1974-1991 Attending physician, Medical Service, Cambridge Hospital 
1974-1991 Clinical Associate, Massachusetts General Hospital 
1974-1986 Instructor, Introduction to Clinical Medicine, Cambridge Hospital 
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1974-1980 Instructor, seminar leader, lecturer, Department of Preventive and Social 
Medicine, Harvard Medical School 

1977-1980 Attending physician, Beth Israel Hospital 
1980-1988 Attending physician, Mount Auburn Hospital  
1980-1991 Co-director, Primary Care Internal Medicine Course, Division of Primary 

Care 
1985-1988 Director, curriculum planner and seminar leader, Patient-Doctor Course, 

New Pathway Project 
1985-1991 Oliver Wendell Holmes Society (Senior Fellow) 
1987 Clinical Facilities Self-Study Committee, Liaison Committee on Medical 

Education 
1987-1988 Tutor, Pathophysiology (Human Systems Block), New Pathway Project 
1987-1988 Seminar Leader, Patient-Doctor Course in Human Systems Block, New 

Pathway 
1987 Study Group Leader (spring semester), Ethical Dilemmas in U.S. Health 

Policy, Institute of Politics, Kennedy School of Government, Harvard 
University 

1989-1991 Instructor, Clinical Skills (Patient/Doctor II) 
1989-1991 Member, Patient/Doctor III Policy Group 
1990-1991 Tutor, Patient/Doctor III 
1990-1991 Tutor, Human Systems 
 
 

University of North Carolina: 
 
1972-1974 Directed and taught physical diagnosis course for second year students 

(class size 90-110), UNC School of Medicine 
1970-1074 Designed, implemented and directed required 3 hour/week course for first 

year medical students, integrating basic sciences with clinical and social 
sciences, UNC School of Medicine 

1970-1974 Co-developer and teacher of six-month nurse practitioner course, UNC 
School of Nursing and School of Medicine 

1970-1974 Attending physician (two months/year), Medical Service, North Carolina 
Memorial Hospital, Chapel Hill 

1970-1972 Directed honors seminar (weekly, spring semester) for sophomores in the 
College of Arts and Sciences, UNC 

 
Centers for Disease Control and Prevention: 

 
1967 Section leader in intensive epidemiology course for Public Health Service 

Officers, CDC, Atlanta 
 
Academic Service: 
 
Johns Hopkins University Bloomberg School of Public Health: 
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1995-2006 Advisory Board 
1995-2006 Committee of the Whole 
1995-  Residency Advisory Committee 
1995-2005 Convocation Speaker Selection Committee 
1995-  Graduate Medical Education Committee (chair, 1996-2009) 
1995- Graduate Training Program in Clinical Investigation Council (chair, 

Admissions Committee, 1999-) 
1995-2001 MPH Academic Committee 
1996-2003 DrPH Academic Committee 
1996-2000 Professional Education Academic Committee 
1996-1998 Steering Committee 
1996-2002 MPH Admissions Committee 

 1998-2002 Diversity Leadership Council, JHU (chair, 1999-2001) 
2000-2002 Affirmative Action Committee 
2001-2002 MPH Executive Board 
2002-  Environmental Stewardship Committee, BSPH 
2002-2003 Commission on Undergraduate Education, JHU (Executive Committee) 
2002-2004 Steering Committee, Middle States Accreditation of JHU 
2002-2003 Search Committee, History of Public Health tenure track faculty 
2002-2006 Committee on Academic Standards 
2003-2005 Search Committee, Public Health Practice and Preparedness tenure track 

faculty 
2005-2006 Steering Committee, CEPH Self-Study 
2005-2006 Chair, Search Committee for Director of the Center for Alternatives to 

Animal Testing 
 2006-  Energy Stewardship and Sustainability Committee, JHU 
 2006-2007 Search Committee, Health Systems, IH tenure track faculty 

2006-2009 Conflict of Interest Committee 
2008-2012 DrPH Committee, Environmental Health Sciences (EHS) 
2009-2013 Research and Education Committee, EHS 
2010-2013 Appointment and Promotions Committee 
2011-2013 Faculty Senate 
2012-  Executive Committee, Environmental Health Sciences 
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CARE and CFS v. Cow Palace, LLC, E.D. Washington, Nos. CV-13-3016-TOR   
Attachment B  to Expert Report of Robert S. Lawrence, M.D. (September 22, 2014) 

Date of 
Document Document author Document name / Description

Designated as 
Confidential?  

(as of 
9/22/2014)

9/2012 (updated 
3/2013) EPA Region 10

Relation Between Nitrate in Water Wells and Potential Sources in the Lower 
Yakima Valley, Washington No

Mar-13 EPA
Monitoring Well Installation & Data Summary Report Lower Yakima Valley, 
Yakima Co., Washington No

Sep-12 EPA Case Studies on the Impact of CAFOs on Ground Water Quality No

11/4/08 EPA
EPA letter to Yakima Herald Republc re SDWA and nitrate contamination of 
groundwater No

5/22/89 EPA 54 Fed Reg 22062 (May 22, 1989) SDWA Amendments No
1/30/91 EPA 56 Fed Reg 3526 (Jan. 30, 1991) Final Rule No

2014 EPA 40 CFR s. 141.62 (MCL and BAT for Nitrate, nitrite, total nitrogen) No
1990 EPA EPA Drinking Water Criteria Document on Nitrate / Nitrite No

3/5/13 EPA & Dairies Administrative Order on Consent ("AOC") No
2011 USGS River-Aquifer Exchanges in the Yakima River Basin, Washington No

Accessed 9/2014 U.S. Census Census data for Yakima area No

9/6/13
U.S. Health & Human 
Services

Amy Pereson, et al. CDC, Morbidity & Mortality Weekly. Notes from the Field - 
Investigation of a Cluster of Neural Tube Defects - Central Washington, 2010 - 
2013 No

Retrieved 2014
U.S. Health & Human 
Services

Ceners for Disease Control & Prevention - Nitrate and Drinking Water from 
Private Wells No

Retrieved 2014
U.S. Health & Human 
Services Centers for Disease Control & Prevention - E. coli No

2001

U.S. Agency for Toxic 
Substances & Diseases 
Registry "Case Studies in Environmental Medicine:  Nitrate/Nitrite Toxicity."  No
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CARE and CFS v. Cow Palace, LLC, E.D. Washington, Nos. CV-13-3016-TOR   
Attachment B  to Expert Report of Robert S. Lawrence, M.D. (September 22, 2014) 

1993 CDC
Methemoglobinemmia in an infant - Wisconsin, 1992. Morbidity & Mortality 
Weekly Report 42(12) 217-219 No

1996 CDC

Spontaneous Abortions Possibly Related to Ingestion of Nitrate-Contaminated 
Well Water  - La Grange Co., Indiana, 1991.  Morbidity & Mortality Weekly 
Report 45(26) 569. No

1998-1999 U.S. FDA FDA National Antimicrobial Resistance Monitoring System No

1978 U.S. FDA
S. Feinman et al, "Draft Environmental impact statement:  subtherapeutic 
antibacterial agents in animal feeds." No

1986 U.S. Senate Senate Conference Report on SDWA Amendments, 132 Cong. Rec. S. 6287 No

1999

European Union 
Scientific Committee 
on Animal Health & 
Animal Welfare Report on Animal Welfare Aspects of the Use of Bovine Somatotrophin No

1987

Science Advisory 
Board Drinking Water 
Committee SAB review of EPA's Drinking Water Criteria Document for Nitrate and Nitrite No

1991

Science Advisory 
Board Drinking Water 
Committee SAB Drinking Water Committee critique of EPA's nitrate / nitrite standards No

May-12 WA Dep't of Ecology Report summarizes 30 years of nitrate studies in the Sumas-Blaine Aquifer No
6/2012 (revised 

2/2013) WA Dep't of Ecology Sumas-Blaine Aquifer Nitrate Contamination Summary No

1/4/09
James VanDerslice, 
DOH Well Water Quality and Infant Health Study No

1/18/02

Melanie Kimsey, 
Hydrogeologist, WA 
Dep't of Ecology Construction of Dairy Lagoons Below the Seasonal High Ground Water Table No

4/1/12 DOH (Kitty Weisman) Comments to ECY re:  NRCS Standard 590 No

4/11/12 DOH staff
DOH Comments to Dep't of Ecology and Dep't of Ag re:  590 Nutrient 
Management Matrix- DOH Drinking Water Information No

5/7/12 DOH staff DOH Comments to Dep't of Ecology re:  draft CAFO Permit No

Lawrence Report 
Attachment B

Carter Declaration 
Exhibit 3 - Page 445

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



CARE and CFS v. Cow Palace, LLC, E.D. Washington, Nos. CV-13-3016-TOR   
Attachment B  to Expert Report of Robert S. Lawrence, M.D. (September 22, 2014) 

Dec-08 DOH staff
Nitrate Prioritzation Project (not implemented?) (drafted 2008; requested 
11/15/2012) [Note - Implemented 1/2014] No

4/28/00 DOH
Nitrate Contamination of Drinking Water in Washington State, Background 
Paper, Risk Communication Case Study No

11/14/02 DOH staff
Various emails re:  nitrate monitoring by DOH vs. by Dep't of Ecology, noting 
that DOH's number of wells required is "more stringent" No

1996
Washington Dept of 
Health An Examination of Methemoglobinemia in Washington State No

Jan-14 ECY Nitrate Prioritization Project QAPP No
Undated Yakima Co. Critical Aquifer Recharge Area (Lower Valley) and (East of Moxee) No

Retrieved 9/2014 Yakima County
Yakima County's Nitrate Treatment Pilot Program and Final Report (June 30, 
2011) No

12/1/02 Ron Sell & L. Knutson
Valley Institute for Research & Education ("VIRE") Quality of Ground Water in 
Private Wells in the Lower Yakima Valley 2001-02 (Part 1 and Part 2) No

8/13/03 Heritage College Heritage College Sunnyside Groundwater Study Final Report No
3/6/2014 (first 

page has typo re 
date) Arcadis Residential well sampling results (summer 2013)(DAIRIES008111-008726) No

4/29/14 Arcadis

Cow Palace Post-Harvest Soil Sampling (DAIRIES008727-008827), and post-
harvest soil sampling for Bosma/Liberty (DAIRIES08988-009135) and 
DeRutyer/D&A (DAIRIES008828-008987) No

4/29-4/30/2014 Arcadis
1st Q (2014), 3rd & 4th Q (2013) Groundwater Usability Reports (all sets of 
wells) (DAIRIES010640-010798, 009724-010116, 010117-010540) No

9/4/13 Arcadis DAIRIES002663 (request for whole house R.O. system) No
3rdQ 2013 Arcadis AOC sampling results (DAIRIES001185-001395) No

2012 Defendants
The Dolsen Co. sampling data & reverse osmosis installs (DOLSEN002078-
002987) No

2012 Defendants Cow Palace Dairy Nutrient Management Plan Yes
Approx. 2006 - 

5/2014 Defendants
Cow Palace and Bosma Rx Treatment Records (COWPAL010673-014464 and 
BOSMA013567-014504, BOSMA014767) Yes
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CARE and CFS v. Cow Palace, LLC, E.D. Washington, Nos. CV-13-3016-TOR   
Attachment B  to Expert Report of Robert S. Lawrence, M.D. (September 22, 2014) 

Various Defendants
GDR/D&A (DeRuyter) Rx Treatment Records (GEOMAR003163-003325, -
003340) Yes

2006-2013 Defendants Cow Palace Rx Invoices (2006-2013) (COWPAL004291-COWPAL008205) No

2007-2010 Defendants
Bosma Rx Invoices (2007-2010) (BOSMA002125-008035, BOSMA008042-
011235) No

2011-2014 Defendants Bosma Rx Invoices (2011-2014) (See Bates Nos. in # 85) No

2012-2013 Defendants
GDR/D&A (DeRuyter) Rx Invoices (2012-2013) (DADAIRY001737-002596 
and GEOMAR001712-001715, 001717-002572) No

2/18/14 Defendants Answer (on 2nd Amd Complaint) No
2012 Defendants COWPAL002110 (Numbers of Cows, 2012) Yes

8/27/14 Defendants SITE INSP00001-000043 No

Sep-14 Plaintiffs' counsel
Tebbutt Law Summary of Arcadis soil data (Bates Nos. cited in summary 
document)

Underlying 
data, yes

Sep-14 Plaintiffs' counsel
Tebbutt Law Summary of Arcadis dairy well sampling data (Bates Nos. cited in 
summary document)

Underlying 
data, yes

4/2/14 Discovery Deposition of Jeff Boivin No
6/4/14 Discovery Deposition of Vern Carson No
4/8/14 Discovery Deposition of Steve Butler No
8/27/14 Plaintiffs Butler and Reddout well sampling results (CARE025669, -029687) No
2/14/14 Plaintiffs Complaint (Second Amended) No

October 2013 
and May 2014 Plaintiffs Plaintiffs Rule 34 data No

2010-2014 Plaintiffs
CARE sampling data 2010-2014 (CARE025661-025673, -029370, -029385-
029690) No

6/21/13 Judge Rice Order on Motion to Dismiss No

2008

Pew Charitable Trusts 
and Johns Hopkins 
Bloomberg School of 
Public Health

Putting Meat On The Table:  Industrial Farm Animal Production In the United 
States No

2013
Johns Hopkins Center 
For A Livable Future

Industrial Food Animal Production in America:  Examining the Impact of the 
Pew Commission's Priority Recommendations No
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CARE and CFS v. Cow Palace, LLC, E.D. Washington, Nos. CV-13-3016-TOR   
Attachment B  to Expert Report of Robert S. Lawrence, M.D. (September 22, 2014) 

2013 CAI Technologies, Inc. General summary fact sheet on choosing reverse osmosis products No
2013 Consumer Reports Consumer Reports Water Filter Buying Guide No

Retrieved 9/2014 Culligan Culligan Aqua-Cleer Advanced Drinking Water Systems Owners Guide No
1948 Annals of Medicine "The Case of Eleven Blue Men." The New Yorker No

1/30/13 J. Fry et al.

"Investigating the Role of State & Local Health Departments in Addressing 
Public Health Concerns Related to Industrial Animal Food Production Sites." 
PLOS One (no volume identifcation yet) No

Sep-13 J. Brender et al.

"Prenatal Nitrate Intake from Drinking Water and Selected Birth Defects in 
Offspring of Participants in the National Birth Defects Prevention Study.”  
Environ. Health Perspect. Vol. 121, No. 9 pp. 1083- 1089 No

2013 Bryan et al.  “The Role of Nitrate in Human Health.” Advances in Agronomy Vol. 119 No

2013 Sunitha
“Nitrates in Groundwater:  Health Hazards and Remedial Measures.”  Indian J. 
of Advances in Chemical Science. Vol. 1(3) pp. 165-170 No

2011 Balazs et al
"Social Disparities in Nitrate-Contaminated Drinking Water in California's San 
Joaquin Valley."  Environ. Health Perspect. Vol. 119, No. 9 pp. 1272-1278 No

2008 Arnon et al.
"Transport of Testosterone & Estrogen from Dairy-Farm Waste Lagoons to 
Groundwater." Environ. Sci. Technol. 42 (5521-5526) No

2007 J. Burkholder et al.
"Impacts of Waste from Concentrated Animal Feeding Operations on Water 
Quality.”  Environ. Health Perspect. Vol. 115, No. 2 pp. 308-312  No

2007 Sapkota et al.

"Antibiotic-Resistant Enterococci and Fecal Indicators in Surface Water and 
Groundwater Impacted by a Concentrated Swine Feeding Operation."  Environ. 
Health Perspect. Vol. 115 No. 7 pp. 1040-1045. No

2005 Ward et al.
"Workgroup Report:  Drinking-Water Nitrate and Health – Recent Findings and 
Research Needs.”  Environ. Health Perspect. Vol. 113, No. 11 pp. 1607- 1614 No

2003 Townsend et al
"Human health effects of a changing global nitrogen cycle." Frontiers in 
Ecology.org  pp. 240-246 No

2003 Gessel
"Persistence of zoonotic pathogens in surface soil treated with different rates of 
liquid pig manure."   Applied Soil Ecology. 25 pp. 237-243. No
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Well Well Depth     
(ft bgs)

Water Table Elevation                  
(ft AMSL) (reported once in 

well installation rpt)

AOC-upgradient/
AOC-downgradient/ 

Background

Date DTW 
(ft bTOC)

Chloride 
(mg/l)

Calcium 
(mg/l)

Nitrate 
(mg/l)

Phosphorus 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

Magnesium 
(mg/l)

YVD-02 35 1264.8 ft. Background 09/24/13 25.09 3.85 20.4 0.41 0.124 J 8.56 5.77 5.89
03/16/14 unavailable 3.93 90.8 5.3 U 0.06 88.6 66.9 71.7
06/02/14 unavailable 2.75 62.7 <0.200 U 3.80 J 23.0 3.12 48.7

Well Well Depth     
(ft bgs)

Water Table Elevation                  
(ft AMSL) (reported once in 

well installation rpt)

AOC-upgradient/
AOC-downgradient/ 

Background

Date DTW 
(ft bTOC)

Chloride 
(mg/l)

Calcium 
(mg/l)

Nitrate 
(mg/l)

Phosphorus 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

Magnesium 
(mg/l)

YVD-03 200.1 931 AOC - upgradient 09/16/13 198.88 14 57.5 4.75 0.890 43.000 70.7 24.3
12/10/13 190.42 14.3 48.7 5.96 1.020 40.2 54.8 J 20.4
03/17/14 unavailable 13.3 51.2 4.75 0.23 37.6 38 18.2
06/02/14 unavailable 10.7 46.40 3.9 0.300 J 36.8 36.0 16.8

Well Well Depth     
(ft bgs)

Water Table Elevation                  
(ft AMSL) (reported once in 

well installation rpt)

AOC-upgradient/
AOC-downgradient/ 

Background

Date DTW 
(ft bTOC)

Chloride 
(mg/l)

Calcium 
(mg/l)

Nitrate 
(mg/l)

Phosphorus 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

Magnesium 
(mg/l)

YVD-04 245.2 894.9 AOC - upgradient 09/16/13 220.55 14.9 37.4 4.45 0.100 U 49.2 39.1 11.2
12/10/13 223.5 15.0 38.2 4.64 0.112 49.9 42.2 J 11.7
03/17/14 unavailable 15.1 37.7 4.03 0.078 47.8 35.2 11.6
06/02/14 unavailable 14.3 36.8 3.78 0.053 J 50.5 36.2 11.5

Well Well Depth     
(ft bgs)

Water Table Elevation                  
(ft AMSL) (reported once in 

well installation rpt)

AOC-upgradient/
AOC-downgradient/ 

Background

Date DTW 
(ft bTOC)

Chloride 
(mg/l)

Calcium 
(mg/l)

Nitrate 
(mg/l)

Phosphorus 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

Magnesium 
(mg/l)

YVD-05 182.2 884.3 AOC - downgradient 09/17/13 167.41 10.2 66 4.9 1.62 46.2 76.8 31
12/11/13 166.39 10.0 41.5 4.36 0.462 45.5 68.4 J 17.0
03/17/14 unavailable 8.40 33.7 3.3 0.14 43.1 52.7 13.5
06/01/14 unavailable 8.40 30.8 3.00 0.150 J 43.9 50.5 13.2

Well Well Depth     
(ft bgs)

Water Table Elevation                  
(ft AMSL) (reported once in 

well installation rpt)

AOC-upgradient/
AOC-downgradient/ 

Background

Date DTW 
(ft bTOC)

Chloride 
(mg/l)

Calcium 
(mg/l)

Nitrate 
(mg/l)

Phosphorus 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

Magnesium 
(mg/l)

DC-01 160 1048.7 AOC - upgradient 01/04/13 150.5 9.8
09/24/13 15.47* 44 88.9 11.1 0.123 J 43 223 32.5
12/11/13 150.49 47.8 91.4 11.5 0.186 41.9 280 J 32.6
03/17/14 unavailable 48.2 90.5 11.2 0.079 40.2 250 31.4
06/02/14 unavailable 41.4 <1.00 J 10 <0.050 J <0.500 J 224 31.9

Well Well Depth     
(ft bgs)

Water Table Elevation                  
(ft AMSL) (reported once in 

well installation rpt)

AOC-upgradient/
AOC-downgradient/ 

Background

Date DTW 
(ft bTOC)

Chloride 
(mg/l)

Calcium 
(mg/l)

Nitrate 
(mg/l)

Phosphorus 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

Magnesium 
(mg/l)

YVD-06 169 942.8 Background 09/17/13 110.67 3.13 46 0.51 0.410 17.600 8.140 12.8
12/09/13 108.21 2.73 31.2 J 0.49 J 0.0600 U 13.0 J 8.53 5.27 J
3/16/2014* unavailable 3.470 40.1 0.61 0.13 16.20 8.33 7.59
06/01/14 unavailable 2.88 37.8 0.51 0.057 J 16.7 7.59 6.50

*appears to be a transposition error

AOC groundwater sampling results at and near Cow Palace Dairies

*labled as "field blank;" duplicate labeled YVD-D1
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Well Well Depth     
(ft bgs)

Water Table Elevation                  
(ft AMSL) (reported once in 

well installation rpt)

AOC-upgradient/
AOC-downgradient/ 

Background

Date DTW 
(ft bTOC)

Chloride 
(mg/l)

Calcium 
(mg/l)

Nitrate 
(mg/l)

Phosphorus 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

Magnesium 
(mg/l)

YVD-09 122.3 856.8 AOC - downgradient 09/19/13 110.00 96.3 J 107 74.7 0.232 J 189 236 39.3
12/12/13 109.93 87.2 109 64.4 0.647 176 193 42
03/19/14 unavailable 104.00 J 109.00 62.40 0.53 173.00 214.00 J 40.80
06/03/14 unavailable 89.80 113.0 57.1 0.720 193 214 44.5

Well Well Depth     
(ft bgs)

Water Table Elevation                  
(ft AMSL) (reported once in 

well installation rpt)

AOC-upgradient/
AOC-downgradient/ 

Background

Date DTW 
(ft bTOC)

Chloride 
(mg/l)

Calcium 
(mg/l)

Nitrate 
(mg/l)

Phosphorus 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

Magnesium 
(mg/l)

YVD-10 103.1 867.6 AOC - downgradient 09/17/13 90.23 95.4 216 95 0.148 104 199 51.8
12/12/13 89.2 91.4 202 86.9 1.4 102 174 55.6
03/19/14 unavailable 86.80 J 218.00 77.60 0.77 96.80 163.00 54.00
06/03/14 unavailable 94.3 232 J 86.1 0.800 J 103 J 188 58.6

Well Well Depth     
(ft bgs)

Water Table Elevation                  
(ft AMSL) (reported once in 

well installation rpt)

AOC-upgradient/
AOC-downgradient/ 

Background

Date DTW 
(ft bTOC)

Chloride 
(mg/l)

Calcium 
(mg/l)

Nitrate 
(mg/l)

Phosphorus 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

Magnesium 
(mg/l)

YVD-14 91 843 AOC - downgradient 09/18/13 77.31 118 260 112 0.100 U 110 213 65.4
12/12/13 76.97 104 249 105 0.060 U 108 186 85.6
03/19/14 unavailable 108.00 J 248.00 101.00 0.05 U 102.00 190.00 J 64.50
06/04/14 unavailable 109 240 J 102 0.078 J 112 J 191 63.2

Well Well Depth     
(ft bgs)

Water Table Elevation                  
(ft AMSL) (reported once in 

well installation rpt)

AOC-upgradient/
AOC-downgradient/ 

Background

Date DTW 
(ft bTOC)

Chloride 
(mg/l)

Calcium 
(mg/l)

Nitrate 
(mg/l)

Phosphorus 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

Magnesium 
(mg/l)

YVD-15 105.1 849.2 AOC - downgradient 09/17/13 90.16 62.8 125 72.5 0.100 U 127 51.5 51.6
12/12/13 90.49 120 131 71.2 0.238 114 114 59.4
03/19/14 unavailable 54.90 J 124.00 47.40 0.22 93.50 44.70 57.90
06/03/14 unavailable 82.5 138 88.1 0.310 110 39.0 64.7

Well Well Depth     
(ft bgs)

Water Table Elevation                  
(ft AMSL) (reported once in 

well installation rpt)

AOC-upgradient/
AOC-downgradient/ 

Background

Date DTW 
(ft bTOC)

Chloride 
(mg/l)

Calcium 
(mg/l)

Nitrate 
(mg/l)

Phosphorus 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

Magnesium 
(mg/l)

DC-14 151 906.6 AOC - downgradient 01/03/13 130.61 26
09/17/13 131.21 80.2 121 12 0.199 94.9 34.2 32.3
12/11/13 131.1 64.4 91.2 5.8 0.167 94 33.9 J 23.9
03/18/14 unavailable 71.8 107 10.6 0.26 87 35.7 28.4
06/02/14 unavailable 56.1 <0.100 J 6.46 <0.050 J <0.500 J 24.2 26.3

Well Well Depth     
(ft bgs)

Water Table Elevation                  
(ft AMSL) (reported once in 

well installation rpt)

AOC-upgradient/
AOC-downgradient/ 

Background

Date DTW 
(ft bTOC)

Chloride 
(mg/l)

Calcium 
(mg/l)

Nitrate 
(mg/l)

Phosphorus 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

Magnesium 
(mg/l)

DC-03 85 838.2 AOC - downgradient 01/02/13 72.4 190
09/18/13 72.2 176 J 284 166 0.100 UJ 173 176 73.7
12/12/13 72.55 172 280 174 0.244 172 176 75
03/19/14 unavailable 159.00 J 261.00 195.00 0.06 165.00 189.00 J 66.80
06/04/14 unavailable 201 259 J 234 0.120 J 177 J 214 67.7

Well Well Depth     
(ft bgs)

Water Table Elevation                  
(ft AMSL) (reported once in 

well installation rpt)

AOC-upgradient/
AOC-downgradient/ 

Background

Date DTW 
(ft bTOC)

Chloride 
(mg/l)

Calcium 
(mg/l)

Nitrate 
(mg/l)

Phosphorus 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

Magnesium 
(mg/l)
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DC-03D 116.1 838.3 AOC - downgradient 09/18/13 72.87 56 J 198 46.4 0.100 UJ 62.1 101 44
12/12/13 73.16 67.9 J 194 38.9 0.0600 U 59.7 99.1 43.3
03/19/14 unavailable 65.90 J 200.00 42.50 0.05 U 57.50 106.00 J 43.90
06/03/14 unavailable 65.5 <1.00 J 42.0 <0.050 J <0.500 J 103 40.9

Well Well Depth     
(ft bgs)

Water Table Elevation                  
(ft AMSL) (reported once in 

well installation rpt)

AOC-upgradient/
AOC-downgradient/ 

Background

Date DTW 
(ft bTOC)

Chloride 
(mg/l)

Calcium 
(mg/l)

Nitrate 
(mg/l)

Phosphorus 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

Magnesium 
(mg/l)

DC-04 51 844.6 AOC - downgradient 01/03/13 32.68 26
09/20/13 32.21 39.4 141 NA 0.100 U 32.1 93.6 25.5
09/24/13 NL NA NA 31.7 NA NA NA NA
12/12/13 32.6 41.1 148 J 36.7 0.104 31.7 110 28.4
03/18/14 unavailable 42.00 J 153.00 37.30 0.13 30.40 107.00 J 28.00
06/03/14 unavailable 36.2 <1.00 J 36.4 <0.050 J <0.500 J 104 28.9

Well Well Depth     
(ft bgs)

Water Table Elevation                  
(ft AMSL) (reported once in 

well installation rpt)

AOC-upgradient/
AOC-downgradient/ 

Background

Date DTW 
(ft bTOC)

Chloride 
(mg/l)

Calcium 
(mg/l)

Nitrate 
(mg/l)

Phosphorus 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

Magnesium 
(mg/l)

DC-07 61 845.2 AOC - downgradient 01/03/13 44.11 2.8
09/18/13 44.7 30.5 122 4.3 0.100 U 45.7 168 18.4
12/10/13 44.15 31.0 27.5 J 4.7 J 0.0648 38.4 J 117 11.5 J
03/16/14 unavailable 26.5 88.4 4.72 0.11 33.5 78.9 15.4
06/02/14 unavailable 28.2 93.70 <0.800 U 0.120 36.3 105.000 16.500
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Date Depth NO3-N NH4-N Unit P K Unit OM Unit
10/14/98 1 ft 36 16 #/ac 21 115 ppm N/L N/A
10/14/98 1 ft 40 18 #/ac 25 221 ppm N/L N/A

South 8/16/01 1 ft 132 18 #/ac 212 796 ppm N/L N/A
North 8/16/01 1 ft 202 11 #/ac 311 866 ppm N/L N/A

3/6/02 1 ft 260 12 #/ac 190 1010 ppm N/L N/A
10/21/03 2 ft 94 14 #/ac 203 1300 ppm N/L N/A

9/25/03 1 ft 150 13 #/ac 223 1135 ppm N/L N/A
3/2/05 1 ft 320 14 #/ac 204 1,392 ppm 3.0 %

3/31/04 1 ft 150 17 #/ac 201 1152 ppm N/L N/A
3/31/04 2 ft 198 N/L #/ac N/L N/L N/A N/L N/A
6/23/05 0-12" 300 3 @ 24" #/ac 141 2,478 mg/kg 2.5 %
6/23/05 13-24" 248 N/L #/ac N/L N/L N/A N/L N/A
9/27/06 1 ft 96 18 #/ac 266 1,298 ppm 4.1 %
9/27/06 2 ft 122 14 #/ac N/L N/L N/A N/L N/A
5/15/06 1 ft 90 31 #/ac 208 1,174 ppm 2.8 %
5/15/06 2 ft 77 27 #/ac N/L N/L N/A N/L N/A
2/27/07 0-12" 214 42 #/ac 216 956 ppm 3.42 %
2/27/07 12-24" 190 34 #/ac N/L N/L N/A N/L N/A

10/17/07 0-12" 188 20 #/ac 158 1,022 ppm 2.70 %
10/17/07 12-24" 200 16 #/ac N/L N/L N/A N/L N/A

9/8/08 0-12" 238 21 #/ac 156 1384 ppm 3.09 %
9/8/08 12-24" 12 N/L #/ac N/L N/L N/A N/L N/A
9/3/09 1 ft 159 25 #/ac 134 1,295 ppm 2.75 %
9/3/09 2 ft 152 16 #/ac N/L N/L N/A N/L N/A

10/14/10 1 ft 118 29 #/ac 116 1,050 ppm 3.55 %
10/14/10 2ft 121 22 #/ac N/L N/L ppm N/L N/A

9/30/11 0-12" 83 29 #/ac 131 1,207 ppm 2.42 %
9/30/11 12-24" 89 14 #/ac 108 1,090 ppm 1.23 %
9/27/12 0-12" 280 32 #/ac 190 1,521 ppm 3.09 %
9/27/12 12-24" 245 9 #/ac N/L N/L N/A N/L N/A
9/24/13 1 ft 304 2 #/ac 290 1474 ppm 3.0 %
9/24/13 2 ft 221 N/L #/ac N/L N/L N/A N/L N/A
9/24/13 3 ft 229 N/L #/ac N/L N/L N/A N/L N/A
5/13/14 1 ft 103 4 #/ac 264 1456 ppm 2.7 %
5/13/14 1 ft DUP 106 4 #/ac 261 1490 ppm 2.8 %
5/13/14 2 ft 124 N/L #/ac N/L N/L N/A N/L N/A

N/L = Not listed

Cow Palace Dairies -- soil sampling data, Field 1

Carter Declaration 
Exhibit 3 - Page 456

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Date Depth NO3-N NH4-N Unit P K Unit OM Unit
10/14/98 1 ft 22 17 #/ac 36 263 ppm N/L N/A
10/14/98 1 ft 26 16 #/ac 10 254 ppm N/L N/A

South 8/16/01 1 ft 73 18 #/ac 132 394 ppm N/L N/A
North 8/16/01 1 ft 121 16 #/ac 203 557 ppm N/L N/A

3/8/02 1 ft 71 9 #/ac 97 403 ppm N/L N/A
10/21/03 2 ft 115 7 #/ac 46 489 ppm N/L N/A
9/25/03 1 ft 234 14 #/ac 140 514 ppm N/L N/A
3/2/05 1 ft 96 19 #/ac 79 687 ppm 2.1 %

3/31/04 1 ft 141 14 #/ac 106 609 ppm N/L N/A
3/31/04 2 ft 177 N/L #/ac N/L N/L N/A N/L N/A
6/23/05 0-12" 60 1 @ 24" #/ac 210 1,317 mg/kg 1.9 %
6/23/05 13-24" 24 N/L N/L N/L N/L N/L N/A
9/27/06 1 ft 45 17 #/ac 138 833 ppm 2.2 %
9/27/06 2 ft 32 7 #/ac N/L N/L N/A N/L N/A
5/15/06 1 ft 125 23 #/ac 136 922 ppm 2.4 %
5/15/06 2 ft 109 15 #/ac N/L N/L N/A N/L N/A
2/27/07 0-12" 70 28 #/ac 96 645 ppm 1.63 %
2/27/07 12-24" 64 21 #/ac N/L N/L N/A N/L N/A

10/17/07 0-12" 66 33 #/ac 92 456 ppm 1.71 %
10/17/07 12-24" 48 9 #/ac N/L N/L N/A N/L N/A

9/8/08 0-12" 232 28 #/ac 140 1,282 ppm 2.38 %
9/8/08 12-24" 10 N/L #/ac N/L N/L N/A N/L N/A
9/3/09 1 ft 94 19 #/ac 55 609 ppm 1.64 %
9/3/09 2 ft 132 20 #/ac N/L N/L N/A N/L N/A
9/9/10 1 ft 149 25 #/ac 99 729 ppm 2.74 %
9/9/10 2 ft 192 15 #/ac N/L N/L N/A N/L N/A

9/30/11 0-12" 94 38 #/ac 136 970 ppm 2.30 %
9/30/11 12-24" 112 13 #/ac 65 460 ppm 1.14 %
9/27/12 0-12" 235 20 #/ac 164 1,201 ppm 2.68 %
9/27/12 12-24" 212 10 #/ac N/L N/L N/A N/L N/A
9/27/13 1 ft 226 4 #/ac 27 886 ppm 2.5 %
9/27/13 2 ft 179 N/L #/ac N/L N/L N/A N/L N/A
9/27/13 3 ft 196 N/L #/ac N/L N/L N/A N/L N/A
5/14/14 1 ft 102 2 #/ac 138 1062 ppm 2.2 %
5/14/14 2 ft 113 N/L #/ac N/L N/L N/A N/L N/A
5/14/14 3 ft 115 N/L #/ac N/L N/L N/A N/L N/A

N/L = Not listed

Cow Palace Dairies -- soil sampling data, Field 2

Carter Declaration 
Exhibit 3 - Page 457

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Date Depth NO3-N NH4-N Unit P K Unit OM Unit
South 8/16/01 1 ft 49 12 #/ac 175 449 ppm N/L N/A
North 8/16/01 1 ft 64 9 #/ac 169 375 ppm N/L N/A

3/8/02 1 ft 34 9 #/ac 105 339 ppm N/L N/A
10/21/03 2 ft 13 7 #/ac 29 283 ppm N/L N/A

9/25/03 1 ft 30 14 #/ac 128 444 ppm N/L N/A
3/7/05 1 ft 275 16 #/ac 102 600 ppm 2.2 %

3/31/04 1 ft 109 11 #/ac 107 464 ppm N/L N/A
3/31/04 2 ft 99 N/L #/ac N/L N/L N/A N/L N/A
6/23/05 0-12" 348 2 @ 24" #/ac 90 550 mg/kg 2.1 %
6/23/05 13-24" 188 N/L #/ac N/L N/L N/A N/L N/A
9/27/06 1 ft 70 11 #/ac 75 888 ppm 3.0 %
9/27/06 2 ft 141 9 #/ac N/L N/L N/A N/L N/A

5/9/06 1 ft 93 43 #/ac 209 1,210 ppm 2.9 %
5/9/06 2 ft 160 26 #/ac N/L N/L N/A N/L N/A

2/27/07 0-12" 175 44 #/ac 184 817 ppm 2.63 %
2/27/07 12-24" 195 25 #/ac N/L N/L N/A N/L N/A

10/17/07 0-12" 226 22 #/ac 138 658 ppm 3.21 %
10/17/07 12-24" 236 17 #/ac N/L N/L N/A N/L N/A

10/6/08 0-12" 171 26 #/ac 125 1,033 ppm 3.03 %
10/6/08 12-24" 173 8 #/ac N/L N/L N/A N/L N/A
12/2/09 1 ft 178 27 #/ac 174 869 ppm 3.74 %

10/13/10 1 ft 64 25 #/ac 102 633 ppm 3.47 %
10/13/10 2 ft 158 19 #/ac N/L N/L N/A N/L N/A

9/30/11 0-12" 127 26 #/ac 135 650 ppm 2.73 %
9/30/11 12-24" 103 15 #/ac 97 445 ppm 1.37 %
9/14/12 0-12" 146 18 #/ac 162 919 ppm 2.78 %
9/14/12 12-24" 141 5 #/ac 99 424 ppm 1.50 %
9/27/13 1 ft 168 5 #/ac 134 803 ppm 2.5 %
9/27/13 2 ft 152 N/L #/ac N/L N/L N/A N/L N/A
9/27/13 2 ft (DUP) 160 N/L #/ac N/L N/L N/A N/L N/A
9/27/13 3 ft 215 N/L #/ac N/L N/L N/A N/L N/A

5/6/14 1 ft 111 2 #/ac 134 678 ppm 2.40 %
5/6/14 2 ft 117 N/L #/ac N/L N/L N/A N/L N/A

N/L	  =	  Not	  listed

Cow Palace Dairies -- soil sampling data, Field 3

Carter Declaration 
Exhibit 3 - Page 458

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Date Depth NO3-N NH4-N Unit P K Unit OM Unit
10/19/98 N/L 174 18 #/ac 130 273 ppm N/L N/A

3/8/02 1 ft 27 11 #/ac 120 377 ppm N/L N/A
10/21/03 2 ft 82 7 #/ac 58 650 ppm N/L N/A

9/25/03 1 ft 41 13 #/ac 188 369 ppm N/L N/A
3/2/05 1 ft 45 26 #/ac 118 428 ppm 2.4 %

3/31/04 1 ft 59 10 #/ac 137 441 ppm N/L N/A
3/31/04 2 ft 56 N/L #/ac N/L N/L N/A N/L N/A
6/23/05 0-12" 48 1 @ 24" #/ac 112 440 mg/kg 2.1 %
6/23/05 13-24" 24 N/L N/L N/L N/L N/A N/L N/A
9/27/06 1 ft 51 9 #/ac 207 353 ppm 2.7 %
9/27/06 2 ft 38 9 #/ac N/L N/L N/A N/L N/A
5/9/06 1 ft 61 24 #/ac 121 375 ppm 2.2 %
5/9/06 2 ft 90 30 #/ac N/L N/L N/A N/L N/A

2/27/07 0-12" 68 30 #/ac 118 406 ppm 1.86 %
2/27/07 12-24" 94 18 #/ac N/L N/L N/A N/L N/A

10/17/07 0-12" 179 43 #/ac 108 470 ppm 2.33 %
10/17/07 12-24" 161 9 #/ac N/L N/L N/A N/L N/A

N/L = Not listed

Cow Palace Dairies -- soil sampling data, Field 4 (through 2007)

Carter Declaration 
Exhibit 3 - Page 459

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Date Depth NO3-N NH4-N Unit P K Unit OM Unit
8/16/01 1 ft 66 11 #/ac 253 607 ppm N/L N/A
9/19/08 0-12" 189 26 #/ac 105 409 ppm 2.76 %
9/19/08 12-24" 144 24 #/ac N/L N/L N/A N/L N/A
9/16/09 1 ft 178 28 #/ac 182 663 ppm 3.04 %
9/16/09 2 ft 124 18 #/ac N/L N/L N/A N/L N/A
9/30/10 1 ft 198 40 #/ac 122 505 ppm 4.10 %
9/30/10 2 ft 179 20 #/ac N/L N/L ppm N/L N/A
9/28/11 0-12" 118 24 #/ac 139 489 ppm 2.11 %
9/28/01 12-24" 103 12 #/ac 84 345 ppm 0.89 %

10/10/12 0-12" 136 24 #/ac 148 748 ppm 3.42 %
10/12/12 12-24" 86 12 #/ac N/L N/L N/A N/L N/A

9/17/13 1 ft 68 7 #/ac 162 450 ppm 2.9 %
9/17/13 2 ft 52 N/L #/ac N/L N/L N/A N/L N/A
9/17/13 3 ft 63 N/L #/ac N/L N/L N/A N/L N/A
5/23/14 1 ft 61 9 #/ac 144 640 ppm 3.4 %
5/23/14 2 ft 46 N/L #/ac N/L N/L N/A N/L N/A

N/L = Not listed

Cow Palace Dairies -- soil sampling data, Field 4N

Carter Declaration 
Exhibit 3 - Page 460

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Date Depth NO3-N NH4-N Unit P K Unit OM Unit
8/16/01 1 ft 53 19 #/ac 184 322 ppm N/L N/A
10/6/08 0-12" 149 27 #/ac 94 495 ppm 2.63 %
10/6/08 12-24" 106 8 #/ac N/L N/L N/A N/L N/A

10/28/09 1 ft 60 53 #/ac 116 401 ppm 2.3 %
10/14/10 1 ft 56 45 #/ac 80 420 ppm 2.76 %
10/14/10 2 ft 39 18 #/ac N/L N/L ppm N/L N/A

10/5/11 0-12" 42 37 #/ac 79 236 ppm 2.41 %
10/5/11 12-24" 20 32 #/ac 49 192 ppm 1.18 %
9/14/12 0-12" 212 14 #/ac 120 694 ppm 1.9 %
9/14/12 12-24" 183 9 #/ac 90 354 ppm 1.74 %
9/17/13 1 ft 52 10 #/ac 116 860 ppm 1.9 %
9/17/13 2 ft 135 N/L #/ac N/L N/L N/A N/L N/A
9/17/13 3 ft 224 N/L #/ac N/L N/L N/A N/L N/A
5/23/14 1 ft 50 2 #/ac 211 703 ppm 2.4 %
5/23/14 1 ft 51 2 #/ac 223 791 ppm 2.3 %
5/23/14 2 ft 86 N/L #/ac N/L N/L N/A N/L N/A

N/L = Not listed

Cow Palace Dairies -- soil sampling data, Field 4S

Carter Declaration 
Exhibit 3 - Page 461

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Date Depth NO3-N NH4-N Unit P K Unit OM Unit
3/8/02 1 ft 44 13 #/ac 189 254 ppm N/L N/A

10/21/03 2 ft 24 8 #/ac 63 499 ppm N/L N/A
9/25/03 1 ft 25 14 #/ac 177 461 ppm N/L N/A
3/2/05 1 ft 29 21 #/ac 89 414 ppm 2.0 %

3/31/04 1 ft 34 9 #/ac 86 212 ppm N/L N/A
3/31/04 2 ft 40 N/L #/ac N/L N/L N/A N/L N/A
6/23/05 0-12" 24 1 @ 24" #/ac 159 498 mg/kg 1.5 %
6/23/05 13-24" 16 N/L #/ac N/L N/L N/A N/L N/A
9/27/06 1 ft 35 13 #/ac 123 215 ppm 2.3 %
9/27/06 2 ft 32 10 #/ac N/L N/L N/A N/L N/A
5/15/06 1 ft 64 18 #/ac 80 287 ppm 1.8 %
5/15/06 2 ft 58 14 #/ac N/L N/L N/A N/L N/A
2/27/07 0-12" 40 29 #/ac 86 200 ppm 1.95 %
2/27/07 12-24" 40 18 #/ac N/L N/L N/A N/L N/A

10/17/07 0-12" 42 18 #/ac 62 127 ppm 1.97 %
10/17/07 12-24" 31 11 #/ac N/L N/L N/A N/L N/A

10/6/08 0-12" 132 25 #/ac 78 595 ppm 2.59 %
10/6/08 12-24" 47 9 #/ac N/L N/L N/A N/L N/A
9/16/09 1 ft 184 28 #/ac 146 645 ppm 2.14 %
9/16/09 2 ft 176 11 #/ac N/L N/L N/A N/L N/A

10/14/10 1 ft 28 43 #/ac 102 17 ppm 2.67 %
10/14/10 2 ft 43 8 #/ac N/L N/L ppm N/L N/A

9/30/11 0-12" 45 21 #/ac 119 798 ppm 2.10 %
9/30/11 12-24" 34 11 #/ac 65 317 ppm 1.29 %
10/5/12 0-12" 39 28 #/ac 111 1243 ppm 1.88 %
10/5/12 12-24" 7 11 #/ac N/L N/L ppm N/L N/A
9/17/13 1 ft 39 11 #/ac 133 735 ppm 2.3 %
9/17/13 2 ft 17 N/L #/ac N/L N/L N/A N/L N/A
9/17/13 3 ft 17 N/L #/ac N/L N/L N/A N/L N/A
5/23/14 1 ft 98 7 #/ac 140 984 ppm 2.2 %
5/23/14 2 ft 73 N/L #/ac N/L N/L N/A N/L N/A
5/23/14 2 ft 69 N/L #/ac N/L N/L N/A N/L N/A

N/L = Not listed

Cow Palace Dairies -- soil sampling data, Field 5

Carter Declaration 
Exhibit 3 - Page 462

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Date Depth NO3-N NH4-N Unit P K Unit OM Unit
8/16/01 1 ft 100 15 #/ac 296 530 ppm N/L N/A

N/L = Not listed

Cow Palace Dairies -- soil sampling data, Field 5N (2001)

Carter Declaration 
Exhibit 3 - Page 463

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Date Depth NO3-N NH4-N Unit P K Unit OM Unit
8/16/01 1 ft 61 12 #/ac 234 718 ppm N/L N/A

N/L = Not listed

Cow Palace Dairies -- soil sampling data, Field 5S (2001)

Carter Declaration 
Exhibit 3 - Page 464

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Date Depth NO3-N NH4-N Unit P K Unit OM Unit
10/19/99 N/L 231 17 #/ac 81 411 ppm N/L N/A

3/8/02 1 ft 50 10 #/ac 114 280 ppm N/L N/A
10/21/03 2 ft 207 5 #/ac 24 117 ppm N/L N/A

9/25/03 1 ft 72 11 #/ac 86 325 ppm N/L N/A
9/16/09 1 ft 198 40 #/ac 246 1037 ppm 3.44 %
9/16/09 2 ft 202 18 #/ac N/L N/L N/A N/L N/A
9/30/10 1 ft 158 17 #/ac 74 357 ppm 2.61 %
9/30/10 2 ft 178 18 #/ac N/L N/L N/A N/L N/A

10/01/1013 1 ft 227 5 #/ac 105 934 ppm 1.9 %
10/01/1013 2 ft 183 N/L #/ac N/L N/L N/A N/L N/A
10/01/1013 3 ft 115 N/L #/ac N/L N/L N/A N/L N/A

5/13/14 1 ft 123 7 #/ac 140 725 ppm 2.5 %
5/13/14 2 ft 171 N/L #/ac N/L N/L N/A N/L N/A

N/L = Not listed

Cow Palace Dairies -- soil sampling data, Field 6

Carter Declaration 
Exhibit 3 - Page 465

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Date Depth NO3-N NH4-N Unit P K Unit OM Unit
10/11/12 0-12" 183 21 #/ac 100 625 ppm 2.00 %
10/11/12 12-24" 175 16 #/ac N/L N/L N/A N/L N/A
9/28/11 0-12" 180 18 #/ac 86 541 ppm 1.36 %
9/28/11 12-24" 206 10 #/ac 35 234 ppm 0.74 %

N/L = Not listed

Cow Palace Dairies -- soil sampling data, Field 6N

Carter Declaration 
Exhibit 3 - Page 466

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Date Depth NO3-N NH4-N Unit P K Unit OM Unit
10/11/12 0-12" 120 23 #/ac 123 652 ppm 2.4 %
10/11/12 12-24" 171 9 #/ac N/L N/L N/A N/L N/A
9/28/11 0-12" 128 18 #/ac 134 643 ppm 1.67 %
9/28/11 12-24" 186 13 #/ac 69 306 ppm 1.02 %

Cow Palace Dairies -- soil sampling data, Field 6S

N/L = Not listed

Carter Declaration 
Exhibit 3 - Page 467

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Date Depth NO3-N NH4-N Unit P K Unit OM Unit
1/31/02 1 ft 360 N/L #/ac 14 N/L ppm N/L N/A
1/31/02 3 ft 190 N/L #/ac 5 N/L ppm N/L N/A

N/L = Not listed

Cow Palace Dairies -- soil sampling data, Pen 9

Carter Declaration 
Exhibit 3 - Page 468

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Date Depth NO3-N NH4-N Unit P K Unit OM Unit
1/31/02 1 ft 310 N/L #/ac 8 N/L ppm N/L N/A
1/31/02 3 ft 96 N/L #/ac 3 N/L ppm N/L N/A

N/L = Not listed

Cow Palace Dairies -- soil sampling data, Pen 18

Carter Declaration 
Exhibit 3 - Page 469

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14
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Lawrence Report 
Attachment E

Carter Declaration 
Exhibit 3 - Page 470

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Table C12: Phase 3 Analytical Results for Veterinary Pharmaceuticals in Wells, Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample Type

Sample Matrix
Compound Units
Chlortetracycline(total) 0.02 U 0.02 U 0.02 U 0.049 0.02 U 0.02 U 0.02 U
Erythromycin 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Lincomycin 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.04 U
Monensin 0.027 0.02 U 0.028 0.023 0.022 0.02 U 0.109
Oxytetracycline 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Ractopamine 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Sulfachloropyridazine 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Sulfadimethoxine 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Sulfamerazine 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Sulfamethazine 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Sulfamethazole 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Sulfamethoxazole 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Sulfathiazole 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Tetracyline 0.02 U 0.02 U 0.041 J 0.075 J 0.02 U 0.051 J 0.041 J
Tiamulin 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Tylosin 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Virginiamycin 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.023 J

ug/L 

WW-06
10154206

ug/L ug/L 

10154205
WW-05WW-04

10154204

ug/L 

Downgradient 
Well

Downgradient 
Well

Upgradient 
Well

WaterWater Water

WW-07
10154207

Water

Dairy Supply 
Well

See Table C12 notes on 
page 10 of 10.

ug/L 

10154203
WW-03

ug/L 

10154202
WW-02WW-01

10154201

ug/L 

Upgradient 
Well

Dairy Supply 
Well

Downgradient 
Well

Water Water Water
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Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Table C12: Phase 3 Analytical Results for Veterinary Pharmaceuticals in Wells, Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample Type

Sample Matrix
Compound Units
Chlortetracycline(total)
Erythromycin
Lincomycin
Monensin
Oxytetracycline
Ractopamine
Sulfachloropyridazine
Sulfadimethoxine
Sulfamerazine
Sulfamethazine
Sulfamethazole
Sulfamethoxazole
Sulfathiazole
Tetracyline
Tiamulin
Tylosin
Virginiamycin
See Table C12 notes on 
page 10 of 10.

0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.085 U 0.073 U
0.02 U 0.023 0.499 0.02 U 0.02 U 0.02 U 0.033
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
5.17 0.02 U 0.02 U 0.038 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.029 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.041 0.024

ug/L 
Water Water

WW-14
10154214

ug/L 

WW-13
10154213

ug/L 

Downgradient 
Well

Downgradient 
Well

Water Water

WW-12
10154212

ug/L 

10154211
WW-11

ug/L 

10164210
WW-10

Downgradient 
Well

Downgradient 
Well

Downgradient 
Well

Water Water Water

WW-09
10164209

ug/L 

WW-08
10154208

ug/L 

Dairy Supply 
Well

Dairy Supply 
Well

Page 2 of 10

Lawrence Report 
Attachment F

Carter Declaration 
Exhibit 3 - Page 472

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Table C12: Phase 3 Analytical Results for Veterinary Pharmaceuticals in Wells, Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample Type

Sample Matrix
Compound Units
Chlortetracycline(total)
Erythromycin
Lincomycin
Monensin
Oxytetracycline
Ractopamine
Sulfachloropyridazine
Sulfadimethoxine
Sulfamerazine
Sulfamethazine
Sulfamethazole
Sulfamethoxazole
Sulfathiazole
Tetracyline
Tiamulin
Tylosin
Virginiamycin
See Table C12 notes on 
page 10 of 10.

0.119 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.11
0.02 U 0.02 U 0.02 U 0.03 U 0.02 U 0.02 U 0.371

0.393 U 0.02 U 0.02 U 0.02 U 1.62 0.02 U 0.194
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.079
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.053
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.04
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.051
0.02 U 0.02 U 0.049 0.02 U 0.02 U 0.04 J 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.05
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.162

Water Water Water Water

WW-21
10154221

ug/L 

WW-20
10154220

ug/L 

WW-19
10154219

ug/L 

Downgradient - 
Septic

Downgradient - 
Septic

Downgradient - 
Septic

WW-18
10154218

ug/L 

WW-17
10154217

ug/L 

WW-16
10154216

ug/L 
Water Water

Downgradient 
Well

Downgradient 
Well

Residential
Well

WW-15
10154215

ug/L 

Downgradient 
Well

Water
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Table C12: Phase 3 Analytical Results for Veterinary Pharmaceuticals in Wells, Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample Type

Sample Matrix
Compound Units
Chlortetracycline(total)
Erythromycin
Lincomycin
Monensin
Oxytetracycline
Ractopamine
Sulfachloropyridazine
Sulfadimethoxine
Sulfamerazine
Sulfamethazine
Sulfamethazole
Sulfamethoxazole
Sulfathiazole
Tetracyline
Tiamulin
Tylosin
Virginiamycin
See Table C12 notes on 
page 10 of 10.

0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.185 0.02 U

0.038 U 0.02 U 0.02 U 0.02 U 0.376 0.02 U
0.02 U 0.02 U 0.02 U 0.023 U 0.319 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.2 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.061 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.055 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.041 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.037 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.029 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.084 0.02 U

Water Water

WW-26
10154226

ug/L 

WW-25
10154225

ug/L 

WW-27
10154227

ug/L 

Downgradient - 
Corn

Downgradient - 
Hops

Downgradient - 
Hops

Water Water Water

WW-24
10154224

ug/L 

WW-23
10154223

ug/L 

WW-22
10164222

ug/L 
Water

Downgradient - 
Septic

Downgradient - 
Mint

Downgradient - 
Mint
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Table C12: Phase 3 Analytical Results for Veterinary Pharmaceuticals in Wells, Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample Type

Sample Matrix
Compound Units
Chlortetracycline(total)
Erythromycin
Lincomycin
Monensin
Oxytetracycline
Ractopamine
Sulfachloropyridazine
Sulfadimethoxine
Sulfamerazine
Sulfamethazine
Sulfamethazole
Sulfamethoxazole
Sulfathiazole
Tetracyline
Tiamulin
Tylosin
Virginiamycin
See Table C12 notes on 
page 10 of 10.

WW-30
10164230

Residential
Well

ug/L 
0.02 U 0.02 U NA 0.02 R 0.067 J 0.02 R 0.02 UJ 0.075 J
0.02 U 0.02 U NA 0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ 0.916 J
0.02 U 0.059 NA 0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ 3.55 J
0.02 U 0.02 U NA 44.97 J 1086 J 420 J 0.02 UJ 430.2 J
0.02 U 0.02 U NA 0.02 R 0.02 R 0.02 R 0.02 UJ 1.24 J
0.02 U 0.02 U NA 0.081 J 0.085 J 0.078 J 0.02 UJ 0.04 J
0.02 U 0.02 U NA 0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ 1.21 J
0.02 U 0.02 U NA 0.38 J 4.68 J 2.18 J 0.02 UJ 0.322 J
0.02 U 0.02 U NA 0.02 UJ 0.117 J 0.02 UJ 0.02 UJ 0.068 J
0.02 U 0.02 U NA 0.071 J 0.109 J 0.02 UJ 0.02 UJ 1.5 J
0.02 U 0.02 U NA 0.06 J 0.02 UJ 0.02 UJ 0.02 UJ 0.02 R
0.02 U 0.02 U NA 0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ 0.02 R
0.02 U 0.02 U NA 0.305 J 0.312 J 0.216 J 0.02 UJ 0.137 J
0.02 U 0.02 U NA 1.96 J 5.83 J 2.88 J 0.02 UJ 4.48 J
0.02 U 0.02 U NA 0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ 0.02 R
0.02 U 0.02 U NA 0.381 J 1.85 J 1.12 J 0.02 UJ 1.7 J
0.02 U 0.02 U NA 0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ 0.334 J

Water

LG-05
10154255

ug/L 

LG-04
10154254

Liquid
ug/L 

Dairy 
Lagoon

Liquid

Dairy 
Lagoon

LG-03
10154253

ug/L 

LG-02
10154252

ug/L 

LG-01
10154251

ug/L 
Liquid Liquid Liquid

Dairy 
Lagoon

Dairy 
Lagoon

Dairy 
Lagoon

WW-29
10154229

ug/L 

WW-28
10154228

ug/L 

Downgradient - 
Corn Field Blank

Water
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Table C12: Phase 3 Analytical Results for Veterinary Pharmaceuticals in Wells, Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample Type

Sample Matrix
Compound Units
Chlortetracycline(total)
Erythromycin
Lincomycin
Monensin
Oxytetracycline
Ractopamine
Sulfachloropyridazine
Sulfadimethoxine
Sulfamerazine
Sulfamethazine
Sulfamethazole
Sulfamethoxazole
Sulfathiazole
Tetracyline
Tiamulin
Tylosin
Virginiamycin
See Table C12 notes on 
page 10 of 10.

0.02 UJ 0.02 R 0.02 R 0.02 R 0.079 J 0.02 R 0.02 R 0.02 R 0.02 R
0.02 UJ 0.02 R 0.02 R 1.87 J 0.02 R 2 J 1.11 J 1.3 J 0.02 R

8.5 J 0.02 R 0.02 R 0.02 R 1.7 J 2.64 J 1.54 J 3.37 J 2.04 J
463.8 J 0.02 R 449.6 J 337.7 J 2.24 J 85 J 135 J 662 J 498 J

4.49 J 0.02 R 0.929 J 0.02 R 0.02 R 0.02 R 0.02 R 0.02 R 0.02 R
0.02 R 0.02 R 0.02 R 0.02 R 0.048 J 0.066 J 0.046 J 0.081 J 0.056 J

0.157 J 0.095 J 0.254 J 0.02 R 0.043 J 0.156 J 0.172 J 0.32 J 0.16 J
0.02 R 0.02 R 0.02 R 0.02 R 0.065 J 0.841 J 0.875 J 4.13 J 3.65 J
0.02 R 0.02 R 0.02 R 0.02 R 0.02 R 0.02 R 0.02 R 0.02 R 0.02 R
0.17 J 0.02 R 0.39 J 2.07 J 0.077 J 0.064 J 0.07 J 0.108 J 0.139 J
0.02 R 0.02 R 0.02 R 0.02 R 0.114 J 0.02 R 0.02 R 0.148 J 0.02 R
0.02 R 0.02 R 0.02 R 0.02 R 0.133 J 0.269 J 0.264 J 0.02 R 0.031 J

0.829 J 0.02 R 0.872 J 0.02 R 0.038 J 0.089 J 0.065 J 0.24 J 0.061 J
5.41 J 0.442 J 6.07 J 3.6 J 6.55 J 1.76 J 1.91 J 10.3 J 8.6 J
0.02 R 0.02 R 0.02 R 0.02 R 0.02 R 0.02 R 0.02 R 0.079 J 0.02 R

10.22 J 0.184 J 0.02 R 1.07 J 0.02 R 0.02 R 0.02 R 0.139 J 0.02 R
0.02 R 0.02 R 0.02 R 0.02 R 0.816 J 0.413 J 0.314 J 0.184 J 0.02 R

ug/L 

10164264
LG-14LG-13

10164263

ug/L 
Liquid Liquid

Dairy 
Lagoon

Dairy 
Lagoon

ug/L 

10164262
LG-12

ug/L 

LG-11
10164261

LG-10
10164260

ug/L 
Liquid Liquid Liquid

Dairy 
Lagoon

Dairy 
Lagoon

Dairy 
Lagoon

LG-09
10154259

ug/L 

LG-08
10154258

ug/L 

LG-07
10154257

ug/L 
Liquid Liquid Liquid

Dairy 
Lagoon

Dairy 
Lagoon

Dairy 
Lagoon

10154256
LG-06

ug/L 
Liquid

Dairy 
Lagoon
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Table C12: Phase 3 Analytical Results for Veterinary Pharmaceuticals in Wells, Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample Type

Sample Matrix
Compound Units
Chlortetracycline(total)
Erythromycin
Lincomycin
Monensin
Oxytetracycline
Ractopamine
Sulfachloropyridazine
Sulfadimethoxine
Sulfamerazine
Sulfamethazine
Sulfamethazole
Sulfamethoxazole
Sulfathiazole
Tetracyline
Tiamulin
Tylosin
Virginiamycin
See Table C12 notes on 
page 10 of 10.

SP-04
10154274

WWTP

Liquid
ug/L 

0.02 R 0.02 R 0.02 UJ 0.02 U NA 0.5 U 45.6 0.7
4.35 J 0.02 UJ 0.02 R 0.02 U NA 0.5 U 0.5 U 2.1
1.71 J 0.02 UJ 0.02 R 0.02 U NA 17.1 0.5 U 1.5
426 J 0.02 UJ 0.02 R 0.02 U NA 441 2.9 109
0.02 R 0.02 R 0.02 UJ 0.02 U NA 4.5 2.4 251
0.06 J 0.02 UJ 0.02 R 0.02 U NA 0.5 U 0.5 U 0.5 U

0.658 J 0.02 UJ 0.02 R 0.02 U NA 0.5 U 0.5 U 0.5 U
2.98 J 0.021 J 0.02 R 0.02 U NA 0.5 U 1 0.5 U

0.028 J 0.02 UJ 0.02 R 0.02 U NA 0.5 U 0.5 U 0.5 U
0.601 J 0.02 UJ 0.02 R 0.086 NA 0.5 U 0.5 U 0.5 U

1.27 J 0.02 UJ 0.02 R 0.02 U NA 0.5 U 0.5 U 0.5 U
0.037 J 0.02 UJ 0.106 J 0.662 NA 0.5 U 0.5 U 0.5 U
0.135 J 0.02 UJ 0.02 R 0.02 U NA 0.5 U 0.5 U 0.5 U

7.55 J 0.55 J 0.02 UJ 0.02 U NA 178 26.9 954
0.132 J 0.02 UJ 0.02 R 0.02 U NA 0.5 U 0.5 U 0.5 U

0.02 R 0.02 UJ 0.02 R 0.02 U NA 0.5 U 0.5 U 14.8
1 J 0.02 UJ 0.02 R 0.02 U NA 0.5 U 0.5 U 0.5 U

SO-03
10154233

ug/Kg 

SO-02
10154232

ug/Kg ug/Kg 

10154231
SO-01

Solid Solid Solid

Manure Soil – Dairy 
Application Field Manure

ug/L 

1E+07
SP-03SP-01

10154271

ug/L 

SP-02
10154272

ug/L 

WWTP WTTP WWTP

Liquid Liquid Liquid

LG-15
10164265

ug/L 
Liquid

Dairy 
Lagoon
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Table C12: Phase 3 Analytical Results for Veterinary Pharmaceuticals in Wells, Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample Type

Sample Matrix
Compound Units
Chlortetracycline(total)
Erythromycin
Lincomycin
Monensin
Oxytetracycline
Ractopamine
Sulfachloropyridazine
Sulfadimethoxine
Sulfamerazine
Sulfamethazine
Sulfamethazole
Sulfamethoxazole
Sulfathiazole
Tetracyline
Tiamulin
Tylosin
Virginiamycin
See Table C12 notes on 
page 10 of 10.

0.6 17.7 3 2303 13.5 0.5 U 0.5 U
0.5 U 3.1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 6.9 0.5 U
5.1 1329 5.1 283 7.9 437 7
3.2 0.5 U 3.3 134 2.4 2.1 2.4
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 6.8 0.5 U 0.5 U 0.6
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.7
0.9 7.7 0.5 U 2 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

27.4 17.9 16.5 2484 104 309 53
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2.1 0.5 U 0.5 U 21.1 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 0.5 U 0.5 U 0.5 U

10164240
SO-09

10164239

ug/Kg 

SO-08
10164238

ug/Kg 

SO-07
10164237

ug/Kg 

SO-10

ug/Kg 

Manure Soil – Dairy 
Application Field Manure

Soil – Dairy 
Application 

Field
Solid Solid Solid Solid

SO-06
10154236

ug/Kg 

SO-05
10154235

ug/Kg ug/Kg 

SO-04
10154234

Solid Solid Solid

Soil – Dairy 
Application 

Field
Manure

Soil – Dairy 
Application 

Field
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Table C12: Phase 3 Analytical Results for Veterinary Pharmaceuticals in Wells, Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample Type

Sample Matrix
Compound Units
Chlortetracycline(total)
Erythromycin
Lincomycin
Monensin
Oxytetracycline
Ractopamine
Sulfachloropyridazine
Sulfadimethoxine
Sulfamerazine
Sulfamethazine
Sulfamethazole
Sulfamethoxazole
Sulfathiazole
Tetracyline
Tiamulin
Tylosin
Virginiamycin
See Table C12 notes on 
page 10 of 10.

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 4.3 0.5 U 0.5 U 4.5 0.7
1.3 1.4 0.5 U 1.3 10.5 5.3
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 20.7 10.5
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

ug/Kg 

10154243
SO-13

ug/Kg 

10154242
SO-12SO-11

10154241

ug/Kg 

Soil – Mint 
Field

 Soil – Mint 
Field

SolidSolid Solid

 Soil – Corn 
Field

Solid

SO-16
10154246

ug/Kg 

SO-15
10154245

ug/Kg 

SO-14
10154244

ug/Kg 

 Soil – Hops 
Field

 Soil – Hops 
Field

Solid Solid

 Soil – Corn 
Field
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Table C12: Phase 3 Analytical Results for Veterinary Pharmaceuticals in Wells, Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Abbreviations

LG - dairy waste lagoon
NA - not analyzed
SO - solid
SOP- Standard Operating Procedure
SP - wastewater treatment plant influent
WW - water well
WWTP - wastewater treatment plant
Units

ug/L = micrograms per liter
ug/Kg = micrograms per kilogram

Analytical Method

Data Qualifiers

R = The data are unusable for all purposes.

Veterinary pharmaceutical analyses were conducted by the University of Nebraska Water Sciences Laboratory in Lincoln, Nebraska 
(UNL).

UJ = The analyte was not detected at or above the reported estimated result.  The associated numerical value is an estimate of the 
quantitation limit of the analyte in this sample.

J = The analyte was positively identified.  The associated numerical value is an estimate.

U = The analyte was not detected at or above the reported value.

Solids: UNL SOP “Analysis of Steroids in solid samples (i.e. soils, manure, etc) by microwave-assisted solvent extraction (MASE) and 
liquid chromatography-tandem mass spectrometry (LC/MS/MS)” (SOP-VetPharmSED-001)" .

Liquids: UNL SOP “Analysis of veterinary pharmaceuticals in water samples using a Spark Holland symbiosis on-line C18 cartridge 
solid phase extraction (SPE) and high pressure liquid chromatography/tandem mass spectrometry (HPLC/MS/MS)”; Document File 
number: LCMS_VET_PHARM_WATER_001".
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Table C13: Phase 3 Analytical Results for Hormones in Well, Lagoons,
Manure Piles, Application Field, Wastewater Treatment Influents, and Crop Soils

Location ID

Sample ID

Sample Type

Sample Matrix
Compound                                                Units

17- -estradiol 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

17- -ethynyl-estradiol 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

17- -estradiol 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

Estriol 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
Estrone 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
Samples were analyzed by the EPA Robert S. Kerr 
Environmental Research Center. 
Abbreviations

SOP- Standard Operating Procedure
SP - wastewater treatment plant influent

Units
ug/L = micrograms per liter
Analytical Method
EPA SOP “Quantitation of Estrogens in Groundwater and 
Animal Waste Lagoon Water Using Solid Phase Extraction, 
Pentafluorobenzyl and Trimethylsilyl Derivatization and Gas 
Chromatography Negative Ion Chemical Ionization/Mass 
Spectrometry/Mass Spectrometry, RSKSOP-253, Revision 2, 
October 2010" .
Data Qualifiers
J = The analyte was positively identified.  The associated 
numerical value is an estimate.
U = The analyte was not detected at or above the reported 
value.

WW-06

10154206

Upgradient 
Well

Water
ng/L

WW-05

10154205

Downgradient 
Well

Water
ng/L

Water
ng/L

WW-04

10154204

Downgradient 
Well

Water
ng/L

WW-03

10154203

Downgradient 
Well

Water
ng/L

LG - Dairy waste Dairy Lagoon

WW - water well
WWTP - wastewater treatment plant

WW-02

10154202

Dairy Supply 
Well

Water
ng/L

WW-01

10154201

Upgradient 
Well
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Table C13: Phase 3 Analytical Results for Hormones in Well, Lagoons,
Manure Piles, Application Field, Wastewater Treatment Influents, and Crop Soils

Location ID

Sample ID

Sample Type

Sample Matrix
Compound                                                Units

17- -estradiol

17- -ethynyl-estradiol

17- -estradiol

Estriol
Estrone
Samples were analyzed by the EPA Robert S. Kerr 
Environmental Research Center. 
Abbreviations

SOP- Standard Operating Procedure
SP - wastewater treatment plant influent

Units
ug/L = micrograms per liter
Analytical Method
EPA SOP “Quantitation of Estrogens in Groundwater and 
Animal Waste Lagoon Water Using Solid Phase Extraction, 
Pentafluorobenzyl and Trimethylsilyl Derivatization and Gas 
Chromatography Negative Ion Chemical Ionization/Mass 
Spectrometry/Mass Spectrometry, RSKSOP-253, Revision 2, 
October 2010" .
Data Qualifiers
J = The analyte was positively identified.  The associated 
numerical value is an estimate.
U = The analyte was not detected at or above the reported 
value.

LG - Dairy waste Dairy Lagoon

WW - water well
WWTP - wastewater treatment plant

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

WW-11

10154211

Downgradient 
Well

Water
ng/L

WW-12

10154212

Downgradient 
Well

Water
ng/L

WW-10

10164210

Downgradient 
Well

Water
ng/L

WW-09

10164209

Dairy Supply 
Well

Water
ng/L

WW-08

10154208

Dairy Supply 
Well

Water
ng/L

WW-07

10154207

Dairy Supply 
Well

Water
ng/L
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Table C13: Phase 3 Analytical Results for Hormones in Well, Lagoons,
Manure Piles, Application Field, Wastewater Treatment Influents, and Crop Soils

Location ID

Sample ID

Sample Type

Sample Matrix
Compound                                                Units

17- -estradiol

17- -ethynyl-estradiol

17- -estradiol

Estriol
Estrone
Samples were analyzed by the EPA Robert S. Kerr 
Environmental Research Center. 
Abbreviations

SOP- Standard Operating Procedure
SP - wastewater treatment plant influent

Units
ug/L = micrograms per liter
Analytical Method
EPA SOP “Quantitation of Estrogens in Groundwater and 
Animal Waste Lagoon Water Using Solid Phase Extraction, 
Pentafluorobenzyl and Trimethylsilyl Derivatization and Gas 
Chromatography Negative Ion Chemical Ionization/Mass 
Spectrometry/Mass Spectrometry, RSKSOP-253, Revision 2, 
October 2010" .
Data Qualifiers
J = The analyte was positively identified.  The associated 
numerical value is an estimate.
U = The analyte was not detected at or above the reported 
value.

LG - Dairy waste Dairy Lagoon

WW - water well
WWTP - wastewater treatment plant

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

WW-17

10154217

Downgradient 
Well

Water
ng/L

WW-16

10154216

Downgradient 
Well

Water
ng/L

WW-15

10154215

Downgradient 
Well

Water
ng/L

WW-14

10154214

Downgradient 
Well

Water
ng/L

WW-13

10154213

Downgradient 
Well

Water
ng/L

WW-18

10154218

Residential
Well

Water
ng/L
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Table C13: Phase 3 Analytical Results for Hormones in Well, Lagoons,
Manure Piles, Application Field, Wastewater Treatment Influents, and Crop Soils

Location ID

Sample ID

Sample Type

Sample Matrix
Compound                                                Units

17- -estradiol

17- -ethynyl-estradiol

17- -estradiol

Estriol
Estrone
Samples were analyzed by the EPA Robert S. Kerr 
Environmental Research Center. 
Abbreviations

SOP- Standard Operating Procedure
SP - wastewater treatment plant influent

Units
ug/L = micrograms per liter
Analytical Method
EPA SOP “Quantitation of Estrogens in Groundwater and 
Animal Waste Lagoon Water Using Solid Phase Extraction, 
Pentafluorobenzyl and Trimethylsilyl Derivatization and Gas 
Chromatography Negative Ion Chemical Ionization/Mass 
Spectrometry/Mass Spectrometry, RSKSOP-253, Revision 2, 
October 2010" .
Data Qualifiers
J = The analyte was positively identified.  The associated 
numerical value is an estimate.
U = The analyte was not detected at or above the reported 
value.

LG - Dairy waste Dairy Lagoon

WW - water well
WWTP - wastewater treatment plant

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

WW-19

10154219

Downgradient - 
Septic

Water
ng/L

WW-20

10154220

Downgradient - 
Septic

Water
ng/L

WW-21

10154221

Downgradient - 
Septic

ng/L
Water

WW-23

10154223

Downgradient - 
Mint

Water
ng/L

WW-22

10164222

Downgradient - 
Septic

Water
ng/L
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Table C13: Phase 3 Analytical Results for Hormones in Well, Lagoons,
Manure Piles, Application Field, Wastewater Treatment Influents, and Crop Soils

Location ID

Sample ID

Sample Type

Sample Matrix
Compound                                                Units

17- -estradiol

17- -ethynyl-estradiol

17- -estradiol

Estriol
Estrone
Samples were analyzed by the EPA Robert S. Kerr 
Environmental Research Center. 
Abbreviations

SOP- Standard Operating Procedure
SP - wastewater treatment plant influent

Units
ug/L = micrograms per liter
Analytical Method
EPA SOP “Quantitation of Estrogens in Groundwater and 
Animal Waste Lagoon Water Using Solid Phase Extraction, 
Pentafluorobenzyl and Trimethylsilyl Derivatization and Gas 
Chromatography Negative Ion Chemical Ionization/Mass 
Spectrometry/Mass Spectrometry, RSKSOP-253, Revision 2, 
October 2010" .
Data Qualifiers
J = The analyte was positively identified.  The associated 
numerical value is an estimate.
U = The analyte was not detected at or above the reported 
value.

LG - Dairy waste Dairy Lagoon

WW - water well
WWTP - wastewater treatment plant

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

WW-25

10154225

Downgradient - 
Corn

Water
ng/L

WW-24

10154224

Downgradient - 
Mint

Water
ng/L

WW-27

10154227

Downgradient - 
Hops

Water
ng/L

WW-26

10154226

Downgradient - 
Hops

Water
ng/L

WW-28

10154228

Downgradient - 
Corn

Water
ng/L
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Table C13: Phase 3 Analytical Results for Hormones in Well, Lagoons,
Manure Piles, Application Field, Wastewater Treatment Influents, and Crop Soils

Location ID

Sample ID

Sample Type

Sample Matrix
Compound                                                Units

17- -estradiol

17- -ethynyl-estradiol

17- -estradiol

Estriol
Estrone
Samples were analyzed by the EPA Robert S. Kerr 
Environmental Research Center. 
Abbreviations

SOP- Standard Operating Procedure
SP - wastewater treatment plant influent

Units
ug/L = micrograms per liter
Analytical Method
EPA SOP “Quantitation of Estrogens in Groundwater and 
Animal Waste Lagoon Water Using Solid Phase Extraction, 
Pentafluorobenzyl and Trimethylsilyl Derivatization and Gas 
Chromatography Negative Ion Chemical Ionization/Mass 
Spectrometry/Mass Spectrometry, RSKSOP-253, Revision 2, 
October 2010" .
Data Qualifiers
J = The analyte was positively identified.  The associated 
numerical value is an estimate.
U = The analyte was not detected at or above the reported 
value.

LG - Dairy waste Dairy Lagoon

WW - water well
WWTP - wastewater treatment plant

Liquid

0.21 U 0.21 U 10320 1610 1590 3430 1100
0.16 U 0.16 U 38.3 U 20 U 20 U 20 U 20 U
0.14 U 0.14 U 86.8 18 J 21.3 555 44
0.22 U 0.22 U 8.8 U 8.8 U 8.8 U 8.8 U 8.8 U
0.21 U 0.21 U 2660 1920 1950 1100 3180

10154254

LG-04WW-29

10154229

Field Blank

Water
ng/L

LG-01

10154251

Dairy Lagoon

Liquid
ng/L

WW-30

10164230

Residential
Well

Water
ng/L

LG-03

10154253

Dairy 
Lagoon

Liquid
ng/L

Dairy 
Lagoon

ng/L

LG-02

10154252

Dairy 
Lagoon

Liquid
ng/L

LG-05

Dairy 
Lagoon

Liquid

10154255

ng/L

Page 6 of 8

Lawrence Report 
Attachment G

Carter Declaration 
Exhibit 3 - Page 486

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Table C13: Phase 3 Analytical Results for Hormones in Well, Lagoons,
Manure Piles, Application Field, Wastewater Treatment Influents, and Crop Soils

Location ID

Sample ID

Sample Type

Sample Matrix
Compound                                                Units

17- -estradiol

17- -ethynyl-estradiol

17- -estradiol

Estriol
Estrone
Samples were analyzed by the EPA Robert S. Kerr 
Environmental Research Center. 
Abbreviations

SOP- Standard Operating Procedure
SP - wastewater treatment plant influent

Units
ug/L = micrograms per liter
Analytical Method
EPA SOP “Quantitation of Estrogens in Groundwater and 
Animal Waste Lagoon Water Using Solid Phase Extraction, 
Pentafluorobenzyl and Trimethylsilyl Derivatization and Gas 
Chromatography Negative Ion Chemical Ionization/Mass 
Spectrometry/Mass Spectrometry, RSKSOP-253, Revision 2, 
October 2010" .
Data Qualifiers
J = The analyte was positively identified.  The associated 
numerical value is an estimate.
U = The analyte was not detected at or above the reported 
value.

LG - Dairy waste Dairy Lagoon

WW - water well
WWTP - wastewater treatment plant

1190 1730 1200 1270 292 570 559

20 U 20 U 20 U 20 U 20 U 20 U 20 U

38.5 38.2 25.4 22.3 16 J 12 J 11 J

8.8 U 8.8 U 8.8 U 8.8 U 8.8 U 8.8 U 8.8 U
3300 592 1020 1050 73 453 451

LG-06

10154256

Dairy 
Lagoon

Liquid
ng/L

LG-08

10154258

Dairy 
Lagoon

Liquid
ng/L

LG-07

10154257

Dairy 
Lagoon

Liquid
ng/L

LG-10

10164260

Dairy 
Lagoon

Liquid
ng/L

LG-09

10154259

Dairy 
Lagoon

Liquid
ng/L

LG-12

10164262

Dairy 
Lagoon

Liquid
ng/L

LG-11

10164261

Dairy 
Lagoon

Liquid
ng/L

Page 7 of 8

Lawrence Report 
Attachment G

Carter Declaration 
Exhibit 3 - Page 487

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Table C13: Phase 3 Analytical Results for Hormones in Well, Lagoons,
Manure Piles, Application Field, Wastewater Treatment Influents, and Crop Soils

Location ID

Sample ID

Sample Type

Sample Matrix
Compound                                                Units

17- -estradiol

17- -ethynyl-estradiol

17- -estradiol

Estriol
Estrone
Samples were analyzed by the EPA Robert S. Kerr 
Environmental Research Center. 
Abbreviations

SOP- Standard Operating Procedure
SP - wastewater treatment plant influent

Units
ug/L = micrograms per liter
Analytical Method
EPA SOP “Quantitation of Estrogens in Groundwater and 
Animal Waste Lagoon Water Using Solid Phase Extraction, 
Pentafluorobenzyl and Trimethylsilyl Derivatization and Gas 
Chromatography Negative Ion Chemical Ionization/Mass 
Spectrometry/Mass Spectrometry, RSKSOP-253, Revision 2, 
October 2010" .
Data Qualifiers
J = The analyte was positively identified.  The associated 
numerical value is an estimate.
U = The analyte was not detected at or above the reported 
value.

LG - Dairy waste Dairy Lagoon

WW - water well
WWTP - wastewater treatment plant

SP-04

10154274

WWTP

Liquid
ng/L

1220 1050 792 7.6 U 7.6 U 7.6 U NA

20 U 20 U 20 U 6.4 U 6.4 U 6.4 U NA

179 41 25.3 21.1 35.4 34.1 NA

8.8 U 8.8 U 8.8 U 1030 863 640 NA
390 419 830 77.1 96.4 72.7 NA

LG-14

10164264

Dairy 
Lagoon

Liquid
ng/L

LG-13

10164263

Dairy 
Lagoon

Liquid
ng/L

SP-01

10154271

WWTP

Liquid
ng/L

LG-15

10164265

Dairy 
Lagoon

Liquid
ng/L

SP-02

10154272

WTTP

Liquid
ng/L

SP-03

10154273

WWTP

Liquid
ng/L
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Table C14: Phase 3 Analytical Results for Hormones in Wells,  Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample 
Type

Sample Matrix
Compound Units
11-Keto Testosterone 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
17- -Hydroxyprogesterone 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.005 U
17- -trenbolone 0.003 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.004 U
17- -estradiol 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
17- -trenbolone 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.003
4-Androstenedione 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.003 U 0.002 U 0.004 U
17- -estradiol 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.003 0.002 U 0.003
Androstadienedione 0.002 UJ 0.002 UJ 0.002 UJ 0.003 U 0.002 UJ 0.002 UJ 0.002 UJ 0.002 J
Androsterone 0.006 U 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ

-Zearalanol 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.005 J 0.009 J
-Zearalenol 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 J
-Zearalanol 0.002 U 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ
-Zearalenol 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

Epitestosterone 0.002 U 0.002 U 0.002 U 0.003 0.002 U 0.002 U 0.002 0.003
Estriol 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
Estrone 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ
17- -ethynyl-estradiol 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
Melengesterol Acetate 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.004 U
Progesterone 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.004 U 0.004 U 0.007 U
Testosterone 0.021 0.016 0.009 0.012 0.007 0.005 0.002 U 0.003

WW-06
10154207 10154208
WW-07 WW-08

ug/L ug/L ug/L ug/L ug/L ug/L 
Water Water Water Water Water Water

ug/L ug/L 

10154201 10154202 10154203 10154204 10154205 10154206
WW-01 WW-02 WW-03 WW-04 WW-05

Upgradient 
Well

Dairy Supply 
Well

Downgradient 
Well

Downgradient 
Well

Downgradient 
Well

Upgradient 
Well

Dairy Supply 
Well

Dairy Supply 
Well

Water Water

See Table C14 notes on page 
10 of 10.

Page 1 of 10
Lawrence Report 
Attachment G

Carter Declaration 
Exhibit 3 - Page 489

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Table C14: Phase 3 Analytical Results for Hormones in Wells,  Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample 
Type

Sample Matrix
Compound Units
11-Keto Testosterone
17- -Hydroxyprogesterone
17- -trenbolone
17- -estradiol
17- -trenbolone
4-Androstenedione
17- -estradiol
Androstadienedione
Androsterone

-Zearalanol
-Zearalenol
-Zearalanol
-Zearalenol

Epitestosterone
Estriol
Estrone
17- -ethynyl-estradiol
Melengesterol Acetate
Progesterone
Testosterone

See Table C14 notes on page 
10 of 10.

0.003 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.003 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.003 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.006 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.004 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.003 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 UJ 0.002 UJ 0.002 UJ 0.004 J 0.002 U 0.002 U 0.002 UJ 0.002 UJ
0.005 J 0.002 UJ 0.002 UJ 0.018 J 0.002 U 0.002 U 0.019 J 0.004 UJ
0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 U 0.002 U 0.002 UJ 0.002 UJ
0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 U 0.002 U 0.002 UJ 0.002 UJ
0.002 J 0.002 UJ 0.002 UJ 0.002 UJ 0.002 U 0.002 U 0.002 UJ 0.002 UJ
0.003 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 J 0.002 UJ 0.002 UJ 0.002 UJ 0.002 U 0.002 U 0.002 UJ 0.002 UJ
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.005 U 0.002 UJ 0.002 U 0.002 UJ 0.002 U 0.002 U 0.002 UJ 0.002 UJ
0.008 0.002 U 0.004 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

WW-13 WW-14 WW-15 WW-16WW-09 WW-10 WW-11 WW-12
10164209 10164210 10154211 10154212 10154213 10154214 10154215 10154216

Water
ug/L ug/L 

Downgradient 
Well

Downgradient 
Well

Water Water Water

Downgradient 
Well

Downgradient 
Well

Downgradient 
Well

Downgradient 
Well

Dairy Supply 
Well

Downgradient 
Well

Water Water Water Water
ug/L ug/L ug/L ug/L ug/L ug/L 
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Table C14: Phase 3 Analytical Results for Hormones in Wells,  Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample 
Type

Sample Matrix
Compound Units
11-Keto Testosterone
17- -Hydroxyprogesterone
17- -trenbolone
17- -estradiol
17- -trenbolone
4-Androstenedione
17- -estradiol
Androstadienedione
Androsterone

-Zearalanol
-Zearalenol
-Zearalanol
-Zearalenol

Epitestosterone
Estriol
Estrone
17- -ethynyl-estradiol
Melengesterol Acetate
Progesterone
Testosterone

See Table C14 notes on page 
10 of 10.

0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.005 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.006 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.007 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.006 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.006 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.005 0.002 U
0.002 UJ 0.002 U 0.002 UJ 0.002 UJ 0.002 U 0.003 0.002 UJ
0.008 J 0.002 U 0.002 UJ 0.004 J 0.002 U 0.002 U 0.002 UJ
0.002 UJ 0.002 U 0.002 UJ 0.002 UJ 0.002 U 0.002 U 0.002 UJ
0.002 UJ 0.002 U 0.002 UJ 0.002 UJ 0.002 U 0.002 U 0.002 UJ
0.002 UJ 0.002 U 0.002 UJ 0.002 UJ 0.002 U 0.003 0.002 UJ
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.004 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 UJ 0.002 U 0.002 UJ 0.002 UJ 0.002 U 0.004 0.002 UJ
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.005 U 0.002 U
0.002 UJ 0.003 U 0.002 UJ 0.002 UJ 0.002 U 0.008 U 0.002 UJ
0.002 U 0.003 0.002 U 0.002 U 0.002 U 0.01 0.002 U

WW-17 WW-18
10154217 10154219 10154220 10154221 10164222

WW-20 WW-21 WW-22 WW-23WW-19
10154218 10154223

Downgradient 
Well

Residential
Well

Water Water Water Water Water

Downgradient - 
Septic

Downgradient - 
Septic

Downgradient - 
Septic

Downgradient - 
Septic

Downgradient - 
Mint

Water Water
ug/L ug/L ug/L ug/L ug/L ug/L ug/L 
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Table C14: Phase 3 Analytical Results for Hormones in Wells,  Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample 
Type

Sample Matrix
Compound Units
11-Keto Testosterone
17- -Hydroxyprogesterone
17- -trenbolone
17- -estradiol
17- -trenbolone
4-Androstenedione
17- -estradiol
Androstadienedione
Androsterone

-Zearalanol
-Zearalenol
-Zearalanol
-Zearalenol

Epitestosterone
Estriol
Estrone
17- -ethynyl-estradiol
Melengesterol Acetate
Progesterone
Testosterone

See Table C14 notes on page 
10 of 10.

0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 NA
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.003 NA
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 NA
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U NA
0.002 U 0.002 U 0.002 U 0.005 0.002 U 0.002 U NA
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.003 NA
0.002 U 0.002 U 0.002 U 0.002 0.002 U 0.002 U NA
0.002 UJ 0.002 UJ 0.002 U 0.003 J 0.002 U 0.002 U NA
0.002 UJ 0.002 UJ 0.002 U 0.022 J 0.002 U 0.002 U NA
0.002 UJ 0.002 UJ 0.002 U 0.002 UJ 0.002 U 0.002 U NA
0.002 UJ 0.002 UJ 0.002 U 0.002 UJ 0.002 U 0.002 U NA
0.002 UJ 0.002 UJ 0.002 U 0.002 UJ 0.002 U 0.004 J NA
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U NA
0.002 U 0.002 U 0.002 U 0.005 0.002 U 0.002 U NA
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U NA
0.002 UJ 0.002 UJ 0.002 U 0.002 UJ 0.002 U 0.002 U NA
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U NA
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.003 NA
0.002 UJ 0.002 UJ 0.003 U 0.002 UJ 0.002 U 0.005 NA
0.002 U 0.002 U 0.002 U 0.004 0.002 U 0.002 U NA

WW-25 WW-26
10164230

WW-24 WW-27 WW-28 WW-29 WW-30
10154224

Downgradient - 
Corn

Downgradient - 
Hops

Downgradient - 
Hops

Downgradient - 
Corn Field Blank Residential

Well

10154225 10154226 10154227 10154228 10154229

Water Water Water

Downgradient - 
Mint

Water Water Water
ug/L ug/L ug/L ug/L ug/L ug/L ug/L 
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Table C14: Phase 3 Analytical Results for Hormones in Wells,  Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample 
Type

Sample Matrix
Compound Units
11-Keto Testosterone
17- -Hydroxyprogesterone
17- -trenbolone
17- -estradiol
17- -trenbolone
4-Androstenedione
17- -estradiol
Androstadienedione
Androsterone

-Zearalanol
-Zearalenol
-Zearalanol
-Zearalenol

Epitestosterone
Estriol
Estrone
17- -ethynyl-estradiol
Melengesterol Acetate
Progesterone
Testosterone

See Table C14 notes on page 
10 of 10.

0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.857 0.765 0.549 0.444
0.002 U 0.002 U 0.002 U 0.002 U 0.131 0.038 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.196 0.35 0.171 0.002 U 0.5 0.101 0.107 0.16 0.204
7.401 0.374 1.043 0.002 U 0.002 U 0.002 U 0.002 U 0.383 0.844
0.002 UJ 0.074 J 0.002 UJ 0.002 U 3.504 0.002 U 0.002 U 0.002 U 0.002 U

1.48 J 0.002 UJ 0.002 UJ 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
1.643 J 1.181 J 2.889 J 13.9 11.9 12.6 11.3 4.819 6.969
0.002 UJ 0.002 UJ 0.002 UJ 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 UJ 0.002 UJ 0.002 UJ 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.181 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.994 J 0.002 UJ 0.002 UJ 0.002 U 1.945 1.666 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.806 J 0.532 J 0.333 J 0.002 U 0.912 0.185 0.757 0.184 0.328
0.032 0.002 U 0.002 U 0.002 U 0.193 0.195 0.016 0.09 0.007

LG-04 LG-05 LG-06LG-01 LG-02 LG-03
10154252

LG-07 LG-08 LG-09
1015425910154251 10154253 10154254 10154255 10154256 10154258

Dairy 
Lagoon Dairy Lagoon Dairy Lagoon Dairy 

Lagoon
Dairy 

LagoonDairy Lagoon

10154257

Liquid Liquid LiquidLiquid Liquid Liquid Liquid Liquid Liquid
ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Dairy 
Lagoon Dairy Lagoon Dairy 

Lagoon
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Table C14: Phase 3 Analytical Results for Hormones in Wells,  Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample 
Type

Sample Matrix
Compound Units
11-Keto Testosterone
17- -Hydroxyprogesterone
17- -trenbolone
17- -estradiol
17- -trenbolone
4-Androstenedione
17- -estradiol
Androstadienedione
Androsterone

-Zearalanol
-Zearalenol
-Zearalanol
-Zearalenol

Epitestosterone
Estriol
Estrone
17- -ethynyl-estradiol
Melengesterol Acetate
Progesterone
Testosterone

See Table C14 notes on page 
10 of 10.

0.002 U 0.002 U 0.002 U 0.758 0.002 U 0.002 U 0.1 0.043
0.002 U 0.085 0.107 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 1.562 1.014
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 1.059
0.033 0.411 0.23 0.314 0.31 0.002 U 0.28 0.269
0.459 2.92 3.268 0.002 U 0.002 U 0.002 U 0.263 0.002 U
0.002 U 0.166 0.2 0.002 U 0.002 U 0.002 U 0.255 J 0.614 J
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 5.049 J 2.137 J
1.434 1.664 2.576 9.851 8.83 4.977 0.176 J 0.22 J
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UJ 0.002 UJ
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UJ 0.002 UJ
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.06
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.632 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UJ 0.002 UJ
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
0.002 U 0.043 0.002 U 0.002 U 0.039 0.002 U 0.002 U 0.002 U
0.002 U 0.251 0.248 0.926 0.682 0.002 U 0.002 UJ 0.002 UJ
0.028 0.002 U 0.024 0.262 0.17 0.002 U 0.053 0.059

LG-10 LG-11 LG-12 LG-13 LG-14 LG-15 SP-01 SP-02
10164260 10164261 10164262 10164263 10164264 10164265

LiquidLiquid Liquid LiquidLiquid Liquid Liquid
ug/L ug/L ug/L 

Dairy 
Lagoon

Dairy 
Lagoon

Dairy 
Lagoon

ug/L ug/L ug/L ug/L ug/L 

Dairy 
Lagoon Dairy Lagoon Dairy 

Lagoon WWTP WTTP

Liquid

10154271 10154272

Page 6 of 10
Lawrence Report 
Attachment G

Carter Declaration 
Exhibit 3 - Page 494

Case 2:13-cv-03016-TOR    Document 238 ***NOT ON PUBLIC DOCKET***    Filed 12/01/14



Table C14: Phase 3 Analytical Results for Hormones in Wells,  Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample 
Type

Sample Matrix
Compound Units
11-Keto Testosterone
17- -Hydroxyprogesterone
17- -trenbolone
17- -estradiol
17- -trenbolone
4-Androstenedione
17- -estradiol
Androstadienedione
Androsterone

-Zearalanol
-Zearalenol
-Zearalanol
-Zearalenol

Epitestosterone
Estriol
Estrone
17- -ethynyl-estradiol
Melengesterol Acetate
Progesterone
Testosterone

See Table C14 notes on page 
10 of 10.

SP-04
10154274

WWTP

Liquid
ug/L 

0.002 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.002 U NA 0.1 U 0.1 U 1.94 0.1 U 0.1 U 0.1 U
1.521 NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.002 U NA 0.1 U 0.1 U 12.4 0.1 U 1.48 0.1 U
0.439 NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
1.352 NA 2.08 0.16 33.2 0.1 U 5.63 0.12
0.002 U NA 2.39 0.24 34.7 0.1 U 0.1 U 0.11

14.1 J NA 0.1 U 0.1 U 29.4 0.1 U 15.4 0.1 U
3.187 J NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.011 J NA 17.4 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.002 UJ NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.002 UJ NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
8.015 NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.002 U NA 0.1 U 0.1 U 8.47 0.1 U 0.1 U 0.1 U

0.55 NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.002 UJ NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.002 U NA 6.3 0.1 U 4.22 0.1 U 10.5 0.1 U
0.002 U NA 0.44 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.002 UJ NA 2.83 0.1 U 70.4 0.25 33.1 0.17
0.045 NA 0.1 U 0.1 U 2.95 0.1 U 0.1 U 0.1 U

SO-01 SO-02 SO-03 SO-04 SO-05 SO-06SP-03
10154231 10154232 10154233 10154234 10154235 10154236

Liquid

Manure
Soil – Dairy 
Application 

Field
Manure

Soil – Dairy 
Application 

Field
Manure

Soil – Dairy 
Application 

Field

ug/Kg ug/Kg ug/Kgug/L 

WWTP

Solid Solid Solid Solid Solid Solid

10154273

ug/Kg ug/Kg ug/Kg
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Table C14: Phase 3 Analytical Results for Hormones in Wells,  Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample 
Type

Sample Matrix
Compound Units
11-Keto Testosterone
17- -Hydroxyprogesterone
17- -trenbolone
17- -estradiol
17- -trenbolone
4-Androstenedione
17- -estradiol
Androstadienedione
Androsterone

-Zearalanol
-Zearalenol
-Zearalanol
-Zearalenol

Epitestosterone
Estriol
Estrone
17- -ethynyl-estradiol
Melengesterol Acetate
Progesterone
Testosterone

See Table C14 notes on page 
10 of 10.

8.8 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
3.64 0.1 U 3.42 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
8.35 0.1 U 4.37 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.1 U 0.29 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
10.2 0.1 U 12.4 0.12 0.1 U 0.12 0.1 U 0.1 U
18.7 0.1 U 16.9 0.1 U 0.1 U 0.11 0.1 U 0.1 U
13.5 0.1 U 19.3 0.1 U 0.18 0.1 U 0.1 U 0.1 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

2.78 0.1 U 4.43 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.48 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

8.52 0.1 U 4.06 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.13 0.1 U
39 0.1 U 48 0.23 0.14 0.17 0.1 U 0.1 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

SO-07 SO-08 SO-09 SO-10 SO-11 SO-12 SO-13 SO-14
10154243 1015424410164240 10154241 1015424210164237 10164238 10164239

Solid Solid SolidSolid Solid Solid

Soil – Dairy 
Application 

Field

Soil – Mint 
Field

 Soil – Mint 
FieldManure

Soil – Dairy 
Application 

Field
Manure

Solid Solid
ug/Kg ug/Kgug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

 Soil – Corn 
Field

 Soil – Corn 
Field
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Table C14: Phase 3 Analytical Results for Hormones in Wells,  Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Location ID
Sample ID

Sample 
Type

Sample Matrix
Compound Units
11-Keto Testosterone
17- -Hydroxyprogesterone
17- -trenbolone
17- -estradiol
17- -trenbolone
4-Androstenedione
17- -estradiol
Androstadienedione
Androsterone

-Zearalanol
-Zearalenol
-Zearalanol
-Zearalenol

Epitestosterone
Estriol
Estrone
17- -ethynyl-estradiol
Melengesterol Acetate
Progesterone
Testosterone

See Table C14 notes on page 
10 of 10.

0.1 U 0.1 U
0.1 U 0.1 U
0.1 U 0.1 U
0.1 U 0.1 U
0.1 U 0.1 U

0.16 0.13
0.1 U 0.1 U

0.15 0.1 U
0.1 U 0.1 U
0.1 U 0.1 U
0.1 U 0.1 U
0.1 U 0.1 U
0.1 U 0.1 U
0.1 U 0.1 U
0.1 U 0.1 U
0.1 U 0.1 U
0.1 U 0.1 U
0.1 U 0.1 U

0.13 0.1
0.1 U 0.1 U

SO-16SO-15
10154245 10154246

Solid
ug/Kg ug/Kg

Solid

 Soil – Hops 
Field

 Soil – Hops 
Field
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Table C14: Phase 3 Analytical Results for Hormones in Wells,  Lagoons,
Manure Piles, Application Fields, Wastewater Treatment Plant Influents, and Crop Soils

Samples were analyzed by the U. of Nebraska Water Sciences Laboratory 
Abbreviations
LG - dairy waste lagoon
NA - not analyzed
SO - solid
SOP - Standard Operating Procedure
SP - wastewater treatment plant influent
WW - water well
WWTP - wastewater treatment plant
Units
ug/L = micrograms per liter
ug/Kg = micrograms per kilogram
Analytical Methods

Liquids: UNL SOP LCMS-APPI-STEROIDS- WATER-001“Analysis of steroids in water samples using a Spark Holland symbiosis on-line C18 
cartridge solid phase extraction (SPE) and high pressure liquid chromatography/tandem mass spectrometry (HPLC/MS/MS)” .
Solids: UNL SOP Analyte-Steroids-Solids-001“Analysis of Steroids in solid samples (i.e. soils, manure, etc) by microwave-assisted solvent 
extraction (MASE) and liquid chromatography-tandem mass spectrometry (LC/MS/MS)” .
Data Qualifiers
J = The analyte was positively identified.  The associated numerical value is an estimate.
R = The data are unusable for all purposes.
U = The analyte was not detected at or above the reported value.
UJ = The analyte was not detected at or above the reported estimated result.  The associated numerical value is an estimate of the quantitation limit 
of the analyte in this sample.
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ISSUE: Governor Briefing on Ag/Dairy Waste Issues in the Royal City and Sequim 
Areas 

DATE: September 17, 2012 

FROM:  Department of Health 

Executive Summary   

Agricultural activities, especially from Concentrated Animal Feeding Operations (CAFOs), may be 
causing a negative impact to public health through air and drinking water exposures.  We have been 
working with U.S. EPA and state agencies in the lower Yakima River valley to identify and address the 
public health concerns.  These concerns are not unique to the Yakima River valley.  We have been 
working with several small utilities in Whatcom County for the past several years to address their 
contaminated water supplies.  Other areas of the state may also impacted, as are other parts of the country.  

Background 

Health Impacts of Nitrate Contamination 

Nitrate is an acute contaminant with a maximum contaminant limit (MCL) for drinking water of 10 
milligrams per liter.  High nitrate is especially dangerous for infants and pregnant women. Infants 
exposed to high amounts of nitrate may develop oxygen deprivation or “blue baby syndrome.”  There is 
additional research being done to determine other health effects of nitrate.  This includes:  

• There is some limited indirect evidence that nitrate and nitrite from dietary exposure could be 
responsible for particular health outcomes including certain cancers; specifically cancers of the 
digestive system associated with elevated concentrations of nitrate in drinking water.   

• There is a growing body of evidence suggesting that low levels of nitrite and nitrate, readily 
obtained from diet such as through green leafy vegetables, have beneficial effects; specifically 
potential beneficial cardiovascular effects.   

• There may be sub-groups sensitive to the effects of nitrates.  These would include individuals; 
with increased rates of endogenous (internal) formation of carcinogenic compounds (N-nitroso), 
with bilharzia (Schistosomiasis), with inflammatory bowel disease, smoking.   

• There may be a difference in dietary nitrate intake and cancer and as compared to nitrate intake 
from drinking water and cancer. 

Sources of Nitrate Contamination 
 
Many sources contribute to nitrate contamination of aquifers, including agricultural waste and human 
sewage.  The U.S. EPA (EPA), with authority under both the Safe Drinking Water Act (SDWA) and the 
Clean Water Act, has been discussing with states how to integrate and coordinate actions between water 
pollution permitting and drinking water quality protection as part of providing more comprehensive 
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environmental and public health protection.  Understanding and addressing nitrogen (and phosphorus) 
impacts is a priority focus of EPA’s Nancy Stoner.  

Our Efforts: Drinking Water Protection 
 
We have been working closely with Ecology and Natural Resource Conservation Service (NRCS) to 
provide guidance on the nutrient management best management practice (BMP) standard that governs 
how NRCS funding will be used.  For example, we provided NRCS our Group A public water system 
location and wellhead protection area data and suggested their nutrient application guidance factor in 
proximity to drinking water sources.  We also commented to Ecology on the CAFO NPDES Permit 
revision, with a focus on ensuring manure not be applied as fertilizer in close proximity to Group A 
drinking water sources.  

EPA is looking at how they prioritize activities to best leverage existing tools, authorities, and 
resources—including both activities they regulate (such as CAFO permits, stormwater permits, other 
NPDES permits, and approving Section 319 grants) and other agencies’ programs, such as USDA.  EPA 
expressed interest in targeting activities toward protecting sources of drinking water, including working 
with the agricultural community to prioritize activities and leverage authorities. 

The Department of Health’s statutory authority for drinking water protection is in the regulation of public 
water supplies, and does not include authority over single-family residences. For example, the department 
has authority to: 

• Require a system to install and maintain treatment to meet SDWA standards, 
• Require public water systems to develop plans that ensure availability of safe and reliable 

drinking water, 
• Enter public water system premises to test or inspect the water system. 

 
EPA has broader authority under the SDWA Section 1431 to take action in situations where  

• A contaminant is present in or likely to enter an underground source of drinking water,  
• The contaminant may present an “imminent and substantial endangerment” to human health, and  
• State or local officials have not taken adequate action.   

 
This authority may include actions that protect both public water and single-family residence’s water 
supplies.  We do not have similar broad authority to take action in these cases. 
 
Yakima River basin.  Most residents in the lower valley of the Yakima River basin rely on shallow 
private wells for their drinking water.  Unsafe levels of nitrate, coliform bacteria and other microbial 
contaminants have been found in samples.  Contamination has been linked to agricultural activities and 
on-site sewage systems.   

Work began in the Yakima River basin in fall 2008 when EPA called a public meeting in response to 
citizen complaints.  Between 2009 and 2010, EPA conducted a voluntary sampling program and found 
elevated nitrates in 20 percent of samples.  We participated in multiple meetings and conference calls 
with EPA regarding CAFOs and Yakima Valley ground water.  We developed a brochure on Nitrates to 
be included in correspondence from EPA to private well owners regarding their initial sampling.  We 
reviewed spreadsheets from EPA regarding 190 contaminants that were analyzed in subsequent, 
comprehensive sampling of 25 private wells with elevated levels of nitrates.  The purpose of this 
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comprehensive sampling was to try to identify the source as well as other contaminants.  Sampling results 
and conclusions will be provided at a public meeting in Yakima on September 27, 2012. 
In the 2010 legislative session, the Legislature provided us with $500,000 to fund nitrate treatment for 
individual homeowners in the Yakima River basin, and to support the formation of a groundwater 
management area (GWMA).  Since then Yakima County petitioned Ecology to form the GMWA, and 
Ecology approved the formation of the committee.   

Four public water system wells in the Lower Yakima Valley have been replaced due to high nitrates. 
These are Mabton, Grandview, Outlook School District, and Carriage Hill Estates.  Replacement included 
drilling new wells, and in the case of Carriage Hill Estates, connecting to City of Yakima. See Map 

Whatcom County. We have been recently meeting with staff from Ecology and the City of Lynden about 
possible solutions to nitrate contamination in an aquifer that supplies numerous small public water 
systems. The aquifer in this area is contaminated from agricultural activities, as farmers use manure to 
fertilize their crops and nutrients leach from the manure.  We have been aware of and working on this 
problem for many years, but potential options all have been unaffordable or politically challenging.  

We are getting closer to a solution though. Lynden is willing to supply water to the contaminated areas as 
soon as possible but must minimize its legal exposure.  Bellingham may be willing to lease water to 
Lynden, but wants to retain control of the water right to support future industrial needs. The goal would 
be to develop a Bellingham-Lynden agreement within six months. Bellingham Mayor Kelli Linville is 
aware of the situation. We are still in process of working with Ecology for an agency directors briefing on 
the issues and potential short-term and long-term solutions. 

Sequim.  We are unaware of any health issues in the Sequim area relating to CAFOs and nitrate 
contaminated drinking water.  All the public water systems within one mile of Mr. Clapp’s property have 
nitrate concentrations at or below 1 mg/L.  Potentially, individual wells that are withdrawing from a 
shallow aquifer may have higher nitrate concentrations, but if so, we are unaware of problems. See Map 

Royal City.  One of Royal City public water system’s wells, which was over 1,000 feet deep, exceeded 
the nitrate MCL of 10 mg/L.  The utility took that well offline.  Another well, which is almost 1,000 feet 
deep has nitrate concentrations between 5 mg/L and 10 mg/L. Contamination at these depths are typically 
associated with fertilizer application. We are not aware of any public health concerns or any reported 
illnesses in this area. 

In the surrounding area we are aware of three other public water systems that have high nitrate levels and 
will need to treat or drill new wells in the near future. They are: Beverly Water District, Royal Pacific 
Orchard, and Valley Fruit. See Map 

Our Efforts: Air Quality 
 
We’ve worked with numerous local, state and federal agencies about air quality issues associated with 
CAFOs in the Yakima Valley.  The Yakima Clean Air Authority and WSU have been working on a pilot 
looking at best management practices for control of air pollutants associated with dairy operations.  
EPA’s Air Toxics staff is currently conducting air specific monitoring work on the Yakama 
Reservation.  Ecology is conducting aerosol nitrate monitoring in Yakima and Toppenish.  
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A recent study showed increased cow allergen, ammonia and particulate matter in homes near 
CAFOs.  Not surprising, levels decreased the further away the monitors were from the source.  This study 
(http://www.ehjournal.net/content/10/1/72), although cursory, identified the potential for community 
exposures to agents with known human effects.  Some of these air borne contaminants may be associated 
with skin immunologic responses (e.g., cow allergens). 

Dr. Karr, UW Pediatrician, is currently involved in a study to try and determine sources of environmental 
triggers, such as agricultural chemicals, dust, pollen and others, for asthma in rural farm worker’s 
children.  

Royal City.  The Department of Health nor local health are aware of any reported health issues associated 
with dairies or CAFOs in Royal City. 

Our Efforts: Shellfish Beds 
 
We are working in cooperation with Ecology to provide EPA grants to Puget Sound area organizations to 
fund pollution identification and correction (PIC) programs.  The purpose of PIC programs is to identify 
and correct pathogen, nutrient, and sediment pollution from a variety of nonpoint sources, including on-
site sewage systems, farm animals, pets, sewage from boats, and stormwater runoff.   

We currently have contracts with Hood Canal Coordinating Council, King County, Kitsap County, Mason 
County, Pierce County, San Juan County, Skagit County, and Thurston County.  We are in negotiations 
with Whatcom County around a Pollution Control Action Team (”PCAT”), which is a variation on PIC 
given the county’s and Conservation District’s unique roles there.  Supporting PIC programs in counties 
with larger amounts of agricultural lands like in Skagit and Whatcom counties is challenging (e.g., 
Samish Bay).  Additional information on the establishment of PIC programs is provided in Ecology’s 
briefing paper tilted Improved Manure Management Opportunities.    

Next Steps 

Drinking Water. We believe we could make better progress at protecting drinking water supplies if there 
was more coordination between the agencies on Nutrient Reduction Strategies and Source Water 
Protection activities.  

EPA has a Nitrogen/Phosphorus Data Access Tool designed to help prioritize watersheds for load 
reduction goals and strategies (http://www.epa.gov/nutrientpollution/npdat).  We think it would be 
beneficial to better link the Clean Water Act efforts with the Safe Drinking Water Act efforts to use this 
tool or build on it to reduce nitrogen and phosphorus pollution in WA. 

Target state conservationist activities in areas that protect sources of drinking water. NRCS funds 
activities around the state (and the nation).  Getting those funds targeted to not only protect surface water 
sources, but drinking water sources would go a long way to protect public health. 

 

 

 

http://www.ehjournal.net/content/10/1/72
http://www.epa.gov/nutrientpollution/npdat
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Specific Actions related to dairies and CAFOs.   

Work on ensuring dairies and CAFOs not apply or dispose of any manure within a public water system’s 
drinking water source’s five year time of travel.  Ensure groundwater sampling around animal operations. 
This would not only help to prevent public water systems, but private well owners as well. 

Require farmers to only fertilize to agronomic rates within a drinking water source’s five year time of 
travel and take monthly groundwater samples the entire time they are fertilizing to ensure they are 
keeping the levels appropriate. 

Work with farmers to change irrigation practices around drinking water wells. 

Air Quality. 

We have location information for the relatively small number of dairy operations (444) in Washington, 
and could possibly look at the incidence of asthma relative to these locations.  We do not have location 
information for CAFOs. 

Other Health Issues. 

Working with Ecology and EPA, we could target concentrated animal feeding operations or other 
agricultural practices, and investigate the occurrence of specific health concerns for which people are 
hospitalized as a result of some exposure; and 

If we receive complaints of similar health conditions within a localized area, we could initiate a cluster 
investigation in collaboration with local health following established agency protocols.   

 




